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MODEL G 18 watt miniature iron, fitted 
with long-life iron-coated bit 3/32". Voltage 
240, 220 or 110. PRICE £2-26 (rec. retail) 
P & P10p. 

MODEL SK.2 KIT 
Contains 15 watt miniature 
iron fitted with 3/16" bit, 2 
spare bits 5/32" and 3/32" 
heat sink, solder, and 
"How to Solder" booklet. 
PRICE £3.25 (rec. retail) 
P & P 10p. 

MODEL SK.1 KIT 
Contains 15 watt miniature iron 
fitted with 3/16" bit, 2 spare 
bits 5/32" and 3/32", heat 
sink, solder, stand and 
"How to Solder" 
booklet. 

PRICE £3-48 (rec. retail) 
P & P 12p. 

[11 Please send the following: 

I f— ) 
  Please send the 

ANTE X colour cat.iloque 

MODEL X25 Soldering Iron 220-240 

or 100-120 Volts. The leakage current 
of the NEW X25 is only a few micro-

amps and cannot harm the most 
delicate equipment even when soldered 

••live". Tested at 1500v. A.C. This 25 
watt iron with its truly remarkable 
heat-capacity will easily "out-solde;" 
any conventionally made 40 and 60 
watt soldering irons, due to its 
unique construction advantages. 
Fitted long-life iron-coated bit 1/8". 
2 other bits available 3/32" and 3/16". 
Totally enclosed element,ceramic and 
steel shaft. Bits do not "freeze" and 
can easily be removed. PRICE £2-05 
(rec. retail) P & P 10p.Suitable for 
production work and as a general 
purpose iron. 

MODEL CCN 
220 volts or 240 volts. The 15 watt miniature 

' model CCN also has negligible leakage. Test voltage 4000v. 
A.C. Totally enclosed element in ceramic shaft. Fitted long. 
life iron-coated bit 3/32". 4 other bits available 1/8", 3/16", 
1/4" and 3/64" including Heat Shield. PRICE E2.48 (rec. 
retail) P & P 10p. 

 3;011. --

MODEL C Miniature 15 watt soldering iron fitted 3/32" 
iron-coated bit. Many other bits available from 3/64", to 
3/16". Voltages 240, 220, 110. 50 or 24. PRICE £2-05 ( rec. 
retail) P & PlOP. • 

iJ 
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MODEL MLX KIT 
Battery operated 12v. 
25 watt iron f itted with 
15' lead and 2 heavy clips 
for connection to car battery. 
Packed in strong plastic wallet 
and with booklet "How to 
Solder". 
PRICE £2-54 (rec. retail) 
P & P 12p. 

ST3 Stand •• This stand is made from í 
high grade insulation material with a 
chromium plated strong steel spring. It 
is suitable for all models and replaces all 
previous stands. The two sponges at 
the side which are easily 
replaceable, serve to keep 
the soldering bits clean. 
Spare bits can be 
accommodated as shown 
on the illustration. 
PRICE: CI-00 ( rec. 
retail) P & P 10p. 

From radio or electrical dealers, 
car accessory shops or in case of 

difficulty direct from: 
ANTEX LTD. FREEPOST 
PLYMOUTH PL1 1BR 

i no stamt, fecturredl lei 0/52 67377. 

ALL PRICES include VAT at 10% 

I enclose cheque/P.O./Cash 
(Giro No. 258 1000)  

NAME   

ADDRESS 

PW3 
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Price Increase 

LIKE many other magazines 
and paper products "Practi-
cal Wireless" has become 

victim of a world paper shortage 
resulting in massive increases in 
the cost of raw materials. In order 
to maintain the high standard of 
providing technical information 
and projects to our readers, we 
regret that we have been com-
pelled to increase the cover price 
to 25p. 

• NEWS & COMMENT 
1048 SAVE MONEY—Leader article and April preview 

1049 NEWS ... NEWS ... NEWS ... 

1061 TELEVISION—Coming in the March issue 

1062 PRODUCTION LINES—Products reviewed by Colin Riches 

1071 NEXT MONTH IN PRACTICAL WIRELESS 

1081 HOTLINES on recent developments by Ginsberg 

1097 ON THE AIR 

1097 Broadcast Short Wave—Malcolm Connah 

1098 VHF/FM—Simon David 

1098 Medium Wave—Charles Molloy 

1101 Amateur Bands, Short Wave/VHF—David Gibson G3JDG 

• CONSTRUCTIONAL 
1050 VERSATILE WAVEFORM GENERATOR—J. B. Dance, M.Sc. 

1058 DRY BATTERY CHARGER—R. A. Butterworth 

1065 I.C. CRYSTAL HARMONIC CALIBRATOR—J. Andrews 

1070 FLUORESCENT LAMP UNIT—from your 12V battery—Paul Cooper 

1072 " P.W. CRATA" Cassette Recorder and Tuner Amplifier—Richard 
Collin 

1085 PRESELECTOR FOR 10-30MHz—F. G. Rayer, G3OGR 

1094 TAKE 20 No.58 GRIP TESTER—David Andrews 

• OTHER FEATURES 
1080 TECHNICROSS No. 3 

1082 IC of the MONTH—LM377N 2 • 2W Audio Amplifier—M. J. Darby 

1087 RADIO BY CABLE & SATELLITE 

1088 OSCILLOSCOPE TECHNIQUES PART 1—Alan C. Ainslie 

• EXTRA WITH THIS ISSUE 
INSET P. W. DATACARDS in COLOUR 

No. 7 F.M. Aerial Systems 

No. 8 BBC VHF Radio Stations. 

COPYRIGHT AND QUERIES e IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in "Practical Wireless" is fully protected and 
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by " Practical Wireless" 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 are those current as we go to press. 
We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other 
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer 
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope. 
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50 WATT 

SPEAKER 

- - 

HEADPHONES 

MICROPHONE 

DISCO SYSTEM 
100 WATT 

AMPLIFIER 
50 WATT 

SPEAKER 

Units listed below 
(a) 100w POWER AMPLIFIER 
(b) PAIR OF HI- F1 HEAD-

PHONES 
(c) MATCHING DYNAMIC 

ri
118111Pe- C KPEA1(eleetToSeee Black Rexine covered 

Cabinets Size approx. 
18"v 18"v 8" 

(e) RSC TDI DISCO CONSOLE 

& (e) 
(a) (b) (c) (d) 2,49.95 

Cart. 23-00 JJ I 

TWIN TURNTABLE 
WITH PRE-AMP 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All tnei 15 Ohms covered in Ruine and Vynalr AND PUBLIC ADDRESS 
TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE CI32 30-40 WATTS Fitted two TYPE C313 dd WATTS Low feedback 
characteriatic. Fitted three 13" x 8" deep 

exceptionally efficient, low feedback howl char- cone high eux speaker. with high power 
acteriatic high flux le a 8" 20 watt g, .95 voice colla Sire approx. 54" x 14" x II". 

speaker. Terms: Dep. 13.95 and 8 •••• • Dep. /4-72 * 8 mthly pymts L.IL. nethlypaymenta £es7 (Total 225111) Carr. 66p, im me» 85,,  

TYPE C4 I00 100 WATTS Inc. four 12' 60 watt etaken for comma- £ .00 
tire rating. Extra heavy construction. Sise approx. 58 X16 X 10' Acoutically •••• 
Oiled and preuuriaed. Terma: Dep. £22.00 & 12 mthly. pyta. £129 (Total 873-43). Carr. dl 50 

ALL RSC PRICES INCLUDE VAT 

MINSTREL 8W GU1TAR AMP. 
I neorporating Tremolo and 13" x 8" or 10" Speaker. Output 
watta R.M.S. Continuons. 3 Jack Inputs Sor Microphone and 

Instrument. Mains Neon Connota: Volume, Tone, Tremolo 
speed Tremolo Intensity. 
Terma: Deponit 18 95 and 8 monthly £1 9.95 p.yenta iS39 (Total £.23.07). Carr. free 

FANE 
CRESCENDO 
SPEAKERS 

Pull range 
available at 

ALL BRANCHES 

FAL PHASE 50 Mk.III AMPLIFIER 50 WATT. 
Solid state. 4 Separately controlled Inputs Plus muter vol. 
control. Ind. Bus and Trahie Controla Protective circuit to 
guard &gaillet damage from accidentel short.. Output for 
Speaker/. 3 to 90 ohm.. Sise 17 x 7' x 75 200-250v. A.C. 
main.. Output 50 watt. mmic rating. Or dorlota £39.93 
19 93 8£ 8 monthly paymento £4 31. Total 244 41. 

Terms Deposit £50 and 18 monthly 
payments of £7.06 (Total £177.08). 

TOI DISCO 
CONSOLE 

Inewnorating twin Garrard SP2.5 
or NIE MP60 type turntables and 
Sonotone or Acos Cartridgei with 
diamond euH. Separate Vol. =-
trois for each turntable. Also 
MONITORING FACILITIES, plus 
Treble and Bass Contres. Separate 
input for ' mike' with vol. control 
switch. Black Vynide covered 
Cabinet with lid, see 
l'Imitation on let t. £89.95 
Or Dep. £28 60 and 
12 wih1.1 liymts £4 54 
(Total 17748) Carr. £ 1 50 

FANE ULTRA Hg POWER LOUDSPEAKERS 
All power ratings are R.51.8. continuons. 2 TZARS' GUARANTEE 

High flux ceramic magnat.. ALL CARRIAGE FREE 

'POP' 100 'POP' 60 'POP' 50 
18" 100 Watt 15" 60 Watt 

I 4.000 gauss 14.000 gauss 
8/150 13115f1 

£27.50 £ 15.75 
De: 2.3.32 and 8 
mthly paymenta 

£3 32 ( Total 22988) 

Den. ' 21-92 and 8 
monthly payment,. 
MME (Total £17.28/ 

FOR BASS GUITAR. ELECT. ORGAN. ETC. 

12" 50 Watt 
13.000 gauss 

150 £12.75 
Dep £le31 and 8 
monthly pay-, 
ment, 1281 
(Total 11449) 

PAIR SUITABLE 
ALL PURPOSES 

POP 40 1(Y' 40W 
.ame 16,000 Imp 8/15 £ 10-95 (PLP,s55151r0006°IWmp 8/15 £ 15.95 

FANE SPEAKERS 'POP' 25/2 12 in. 25 WATT 
Dual Cone 15 (for uses £9.75 or Dep. 81-26 and 
other than Bass Guitar or mthly payments 11'0O 
Electronic Organ). Carr. free (Total 29 25/. 

GROUP EQUIPMENT PACKAGE OFFERS 
T.A.L. PHASE 60 MEIJI AMPLIFIER 
PR. FANE POP 2512 25W L/SPEARER8 
Tartu.. D•posit 217-82 and 12 monthly 
paym•nt. of £3 38 (Total S57-88) 

F.A.L. PHASE 60 )11.111 AMPLIFIER 
PR. FANE POP 60 LMPEAICERS 
Tanne Depult £19 19 and 12 monthly 
paymente of 24 00 (Total £87 99) 

F.A.L. PHASE 50 AMPLIFIER 
PAIR L12(20 SPERS (in Cabinets) 
Terms: Deposit 220 00 and 12 monthly 
paymenta là 90 (Total £58 80) 

1139-98 PACKAGE PRICE 
217.50 

115743 

88943 
1118-98 

-8673T)1 

£51.95 iriri 
PACK AGE PRICE 

£59.99ei 
£39 93 PACKAGE PRICE 

£59.99.T0e6 
£26 30 

is6 23 

RSC PHANTOM '50' 
For Lead Guitar, Hic., Gram, Radio, Tape (Not for use with Bass 
Inatruments). Inc. S inputs) and 2 vol. controls pins Tralala, Basa and PlalaDC0. 
Output Jack for additional 16 ohm Speaker. Attractively finished in black with 
allver-Onleed fauta and trimmIng.. Compact aise. Fitted carrying handle. 
Tenu: Depult iseoo and 12 monthly 
paymenta 1190 (Total 038.80). CaMrra.i 21.50 
SAE for leaflet nland ONLY £59.95 

Combined SOW Amplifier 
and 121n. Loudspeaker. 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH 
LI25 50 WATT Fitted pair of 12" 50 £37.95 
watt high flux speakers for conservative 

rating. Impedance 8-15 ohms. Carr. £1.50 
Or deposit 15-96 and 8 monthly payes. of sen. Total £43 71 
L12/20 12^ 20-25 WATT 13.000 L12/10 10-15 Watt veneer 

lin« 16 ohms tInie cabinet 12' unit 8-15 £8.25 
Dep sels e 8 J'Il. • ohm. Sise approx. 14" x 
mthly pymts il 42 ••• 14" x 9". Carr. 50p. Dep. £2 25 & 
(Total £15.51) Carr. 55p. rothly pyrnts 11.01 (Total £1057) 

CREDIT INTEREST CHARGES REFUNDED 
if accours cicarcrl in 3 roonthe 

REDENT 50 AMPLIFIER 
A powerful high quality all-purpose unit 
for lead, rhythm, bas, guitar, vocaliat., 
gram, radio, tape. Peak Output rating. 
Loudapeaker unit either horisontal or 
vertical mounting. 
* Two extra heavy duty 121n. 50w 

Loudspeakers. 
* Four Jack inputs and two Volume 
Controls for instant une of up to tour 
pick-ups or "mike.". Baas and Treble 
controls. Sand SAE. for ballet. 
Credit Term.: Deposit£40 £72.50 

12 monthly paymenta of 
£4418. ( Total 280438 ) Carr. £2 .50 

R.S.C. BATTERY/MAINS CONVERSION UNITS 
TYPE BM1. An all-dry battery eliminator. 
Sise 59 x 49 x 21in. approx. Completely 
replaces batterie. supplying I.5v and 90v, 
to battery radio there a.c. main. 200/ 
250v. 60c/s la available. Carr. 30p.£4.15 

onksmilmmiamblu-- GP30 AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 
A 4 input. 2 vol. control 
30 watt unit with Separate Baas 
and Treble controla. Current 
valves. Peak output rating. 
Strong Razine covered cabinet with 

bandit,. Attractr,e black/silver P.V.C. fascia. Neon indicator. 
For 200-250v. A.C. mains. For 3 or 15 ohm 
apeakera Send S.A.E. for leaflet. Tanna: £25.85 Cart. 
Deposit seee and 8 monthly payment, of 75p 
13-09 (Total 22912). 

FAL PHASE 100/2 AMPLIF R 
100 WATTS 511:81C RATING. 
Solid State. Sep. Baas and 
Treble Controls. 4 separate 
controlled input, plus mauler 
control. Output for 'speakers 
9-30 ohms. Includes protective • 
circuit against damage from short escudo. 
Terms: Deposit £28.29 & 12 monthly £69.85 le. 
Imputante 24.54 ( Total 277.77/. 

FAL TWIN CHANNEL 
AMPLIFIERS 

Bond State. 4 sep, controlled inputs plus 
muter volume control. Individual Bus 
and Treble contres. Output for apeakers 3-30 
ohms. Protective circuitry against damage 

FAL 'SUPER 50' from °h"t 'un". 
50W ATT8 MUSIC RATING £59.50 
Terms: Dep. 119-852 12 nithly. 
paymenta Sil 90 (Total £88 85) Post free 

FAL 'SUPER 100' 
100 WATTS MIMIC RATING. Terme: Dep. 
Leu .t 12 mthly. pymta. £79.95 
15.17 (Total fi88-95). Prices 
Include protective dust cover. Prof free 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS FULLY GUARANTIED' 'pendille" and Interleaved Mme necessary. 
Primaties 600-250v. 50o/s. Sereened 

BUDGET CLAMPED TYPE 21 x 21 x 2}1n. TOP SHROUDED DROP-THRO' TYPE CHARGER TRANSFORMERS 0-9-16v. Ita. 21-10. 
260v., 60mA, 6.3v, 2a   11-10 
250-0-250v., 60mA 63e 2a   1118 

FULLY SHROUDED UPRIGHT MOUNTING 
250-0-260v, 60mA, 6.3v. 2a., 0-5-6.3v, 2a. 111-55 
260-0-260v. 100mA, 63v. 4a., 0-6-6 Sv. 3a. £2.45 
300-0-300v, 100mA. 6.3v. da., 0-5-6.3v. 3a. 82-46 
300-0-300v. 130mA, 6.3v. 4a. nt.. 6.3v. la. 
For 1dullard 510 AmpiMer   

350-0-360v. 100mA, 6.3v. da., 0 6-6.9v. Sa  12-45 
360-0-350v, 150mA, 6.3v. 4a., 0-9-63v. 3a  12-96 
426-0-425v. 200mA, 6.3v, da., c.t., 5v. 3a  £5.45 
425-0-425v, 200mA, 6.3v. da., Ta lce 5v. 3a. £6.60 
450.0-450v. 250mA. 8.3v. da.. c.t.. 5v. 3a. £6.00 

250-0-250v. , OmA, 6.3v. 2a., 0-5-6 3v. 2a. 11.49 
260-0-250v. 100mA, 6.3v. 35a.   II-71 
260-0-250e, 00mA, 6-3e. 2a., 6 Sv. la.   111-75 
360-0-360v. 80mA, 6.3v. 2.a., 0-6-6•3v, 2a  111,131 
260-0-250v. 00mA, 111-3v. da, 0-6-6.11.. Sa  12-45 
300-0-300v. 00mA, 6.3y. da, 0-641.3.. Sa, 8245 
300-0-300v. 30mA. 6.3v. da., nt. 6.3y. la, 
tenable for !titillant 610 Amplifier  12 -85 

350-0-350v. 00mA, 6.3e. da., 0-6-68v, Sa. 12411 
350-0-350v. 50mA, 6.3v. da., 0-15.6.3v. 3a. 1245 

FILAMENT or TRANSISTOR POWER PACE 
Types i63v. • 5a. 55p; 6 3v. 2a. 6139; 6.3r. 3a. 1352/: 
6 3v. 6a. £1 45: I2v. la. 61p; 3a. or 24v. 
16e 21.50;0 9- la,. lia £1 215: 0-12-25-42v 2.11-95. 

na 1225: 3.1240: 6a-11210: 6.1286: 8a.22 20 
AUTO (Stop UP/step DOWN) TRAUSFORMERS 
0-110/120v. 200-230-250v. 50-80 watts Il 25, 
150 watt., 01.10 260 watt. 1100; 500 watts £6 40 

OUTPUT TRANSFORMERS 
Posh-Pull 8 watts EL84 to 3 or 16 Il.. 95p 
Pue-Pull 10 watt, 6V6, ECL86 to 3-5-8-

16 II   11 55 
Pue-Pull EL84 to 3 or 15 CI 10-12 watt  il 60 
Push-Pull Ultra Linear for Mullard 510, etc  12-45 
Pue-Pull 16-18 watta, sectionally wound 

6L6, KT66, etc., for 3 or 15 Cl  tue 
Putti-Pull 20 watt high quality sectionally 

wormed EL34. 610, KT66 etc, to Sor 15(2 es-55 

SELENIUM 
RECTIFIERS 

F. W. (Bridged) 
All 6/12v. D.C. 
output. Max. A.C. 

Input 18v. 
la. 211p. 2a, $19p. 
3a, 1169 4a, 72p. 

tke. 88p. 

SMOOTHING 
CHOKES 

150mA, 7-1011, 250 
£ 77p: 100mA, 
1011, 200 n Ur: 
80mA, 1011, 350 Cl 
115p; 60mA, 1011, 
400 Cl 28P. 
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HUGE DISCOUNTS 
ON LEADING BRAND TAPE 
AND TURNTABLE UNITS 

ALL R.S.C. PRICES 
INCLUDE VAT 

* FULL LABOUR AND MATERIAL 
GUARANTEES FOR 12 MONTHS 

LOW DEPOSIT TERMS OVER 8 MONTHS 

LEAK, WHARFEDALE etc. at LOWEST Discount Prices 

Prices shown correct at time of going to press 2.1.74 

AKAI GX0 36D Tape Unit £71.75 (Rec. Price £99.50) ctr• 
AKAI 4000DS Tape Unit £69.95 (Rec. Price £97-50)`17. 
AKAI 1721L Tape Unit £72.95 (Rec. Price £104.50) Cr. 
AKAI CR81D Tape Unit £ 8.95 (Rec. Price £841 0)`27' 
COLORING 0172 TiTable & P.U. £29.95 (Rec. Price £37-29) 545';• 
with Goldring G800 Cartridge worth over £ 10 fitted to above unit. 

GOLDRING GL75 T/Table P.U. £34.95 (Rec. Price £47.19) Carr. 85p. 
with Goldring 0800 Cartridge worth over £ 10 fitted to above unit. 

BSR MP60 T/Table & P.U. £9.95 (Rec. Price £ 14.95) Carr. 40p 
1/TABLES with MAGNETIC CARTRIDGE/ PLINTH & COVER 
GARRARD SP25 with G800 £16.95 SPECIAL PRICE Carr. £ 1 
BSR MP60 with G800 £17.95 SPECIAL PRICE Carr. £ 1 
GARRARD AP76 with G800 £28.95 SPECIAL PRICE Carr. £ 1 

A HIGH FIDELITY 30 --I- 30W STEREO 
SYSTEM AUDIO FIDELITY MODEL 60 AMP-

LIFIER. PAIR AUDIO FIDELITY MAR-
QUESS 30 SPEAKERS. tvicDONALD 
MP60 with 0800 Cartridge 
Ready wired on Plinth with Cover 
Send S.A.E. for leaflet. 

RSC G66 Mk11 6.6 WATT high quality STEREO AMPLIFIER 
Controls: Bass, Treble, Vol. and Bal. ID Transistors plus Diodes. Output 
rating I.H.F.M Frequency range 20-20,000 c.p.s. Bass Control ± 12db. 

Treble Control ± 13db. Selector switch for 
P.U. or Tape/Radio. For loudspeaker out-
put impedances of 3 to 15 ohms. For 
standard 200-250v. A.C. mains operation. 
Attractive Black and Silver finished metal 
fascia plate and matching control knobs. 
Courr.,ftz RIT Or PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

COMP ItCLISMil% E WIRING DIAGRAMS A INSTRUCTIONS er).7c Carr. 
Or FACTORY BUILT IN TEAR VENEERED CABINET • 409 
ai Illustrated 1111150 or dep. 13-75 and 8 monthly paymente 41.69 (Total 416.47). 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efliciency ceramic magnet.. 
Plastideed Cone surround. "D" Indicates Tweeter Cone providing 
extended frequency range up to 15.000 c.p.e. Impedance g or 
II- 15 ohms. PLEASE STATE CHOICE. 

Exceptional automatise at low cod. 
1(71108T 5' 10W !Sal 111110D 111' 15W (3-00 
MOW 10 low (3-80 111128 111' 15W 46 84 
HMO 1g• 16W 44-50 HMO 1S• 111W • 18 U 

FANE 8077 HIGH FIDELITY SPEAKER 
A full range Sin. 10 watt unit for excellent sound quality, in suitable 
enclosure. Cut chases Roll P.V.C. cone eurround and long throw voice 
coil to achieve very low fundamental resonance of 80 cp... Tweeter 
eone is fitted to extend high note ruiner». Frequency range 25 Hz to 

PLEASE STATE IMPEDANCE REQUIRED List £4.99 £3•99 15 KHz. Gauss 10,000. Impedance 3 or 8-15 n. 

Response 25 Hs to 15 KHz. Gauss 13,000 Imp 3 or 8-150. £5•50 List go uti 
MODEL SOOT 8" 15w. with parasitic 'Freed«. 

R.S.C. MkIll SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING CABINET 
Only high grade components by leading manufacturers 
• Push Button Selector Switching For Magnetic or 
• Jack Socket for Headphones Ceramic Pick-Ups 
• Neon Indicator 
• Satin Silver Finish Metal Fascia 
• Solid State Circuitry 
• Twenty Silicon Transistors 
• Four Diodes, Four Rectifiers 

Send S.A.E. for 
full descriptive leaflet. 14 dB. £5 extra. 

R.S.C. STEREO FM HI TUNER. FACTORY BUILT UNIT INC. 
in cabinet CABINET with 12 months' guar- rill f),50 

Visually matches £ 7,5n antee. Or Dep. £7 and 8 monthly bLic, 
Super 30 Mk. III •••• " payments £5.17 (Total £48•36).  

NEW LARGER PREMISES AT HULL, 
DARLINGTON, NEWCASTLE & DERBY 

Total Value Over £ 165 

£9995 
HI-FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. Sixes approx. Carr. 45p. per ens 

JE8 Size 16" x 11" x 9". 
Pressurised. Gives pleasing 
results with any j'r SO 
Sin. Hi-Fi speaker. •••• 
SEIO For outstanding results 
with 10in. Hi-Fi 
spkr. Size 25; x 16 £6.75 
X 9in. Ported 

SES For optimum perform-
ance with any Sin. 
Hi-Fi speaker. £6.50 
Size 19 x 104 x 9in. 
SE12 For excellent per-
formance with 12in. Hi-Fi 
speaker and tweeterj7 .95 
254 x 16 x 9in. •• 

4 AUDIOTRINE HI-Fl SPEAKER SYSTEMS 
Consisting of matched 12in. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross-over unit and tweeter. Smooth 

) response and extended frequency range sA.Kri Carr. 
ensure surprisingly realistic reproduction. •"`" ••••• 33p 

it. OR SENIOR 15 WATT INCLUDING £7. Lc C,arr. 
HFI26 15,000 LINE SPEAKER ".• 399 

R.S.C. TA6 6 Watt HI-FI AMPLIFIER 
200-240v. AC mains operated. Response 30-20,000 e.p.s. - 2d13. 
Separate Ban and Treble ' lift and cut controls. 3 input socket, for 
Mike, Gram, Radio or Tape. Input selector switch. Output for 
3.15 ohm Ilpitn. Max. sensitivity 5mV. Output rating 1.11.P.M. Enclosed enamelled cue, 
91 x x Attractive silver finish feel& lolo alla, matching 
knobs. Complete Mt with lull wiring diagrams and instructions. 

OR FACTORY BUILT £10-95 

AUDIO FIDELITY FR1 SPEAKER KIT 
Response 30111-16Klix. Imp. 8-15 ohm 8" BUS Unit. Pressure 
Tweeter. Cries-over etc. Can Free 
SPECIAL NEW YEAR OFFER 05 -95 Pal r Carr. 45p. 

£8.50 Can' 40p, 

regardless of Price. 
Output (per chan-
nel) 15 watts RMS COMPLETE KIT 

into 8fluency Response Carr. 70p. 
9„. Fre- (less cabinet). £22 

7 Hz to 70 KHz Cabinet if req. .50 

NOW SEVEN NEW BRANCHES 

BOLTON, COVENTRY 
DONCASTER, STOCKPORT 
SUNDERLAND, PRESTON 
and NOTTINGHAM 
R.S.C. BRANCHES OPERATE A 5-DAY WEEK 

OPEN ALL DAY SATURDAY 
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 
BIRMINGHAM 30/31 Great Western Arcade. 

d •. trot-Lin ici. tt..iOseo 
COVENTRY 17 Shelton Square, The Precinct. 
DERBY 97 St. Peter's Street. (Closed Wed.). 

Tel. 41381 
DARLINGTON 19 Northgate (Closed Wed.). 

Tel. 88043 

All items subject to 
availability, Price correct at 
2.1.74 E. & O.E. 

HI-FI CENTRES LTD. 

DONCASTER 3 Gueensgate, Waterdale Cen tre. 
EDINBURGH (Closed Thora) 
101 Lothian Rd. (Closed Wed.). Tel. 229 9501 

GLASGOW 326 Argyle St. (Closed Tues.)• 
Tel. 248 4158 

HULL 7 WhItefriargate (Closed Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 
LEEDS 5-7 County (Mecca) Arcade. Briggate 

(Closed Wed.). Tel. 28252 
LIVERPOOL 73 Dale Si. (Closed Wed.). Tel. 236 3573 
LONDON 238 Edgware Road. W.2. (Closed Thurs.). 

Tel. 723 1029 

£10.95 

'YORK' HIGH-FIDELITY 3 SPEAKER SYSTEM 
* Moderato 4 10in. size onlyapprox. COMPLETE KIT -gm 

25 x 1 x  
* Response 30-20,000 c.o.s. Impedance 15 ohms 
* Performance comparable with iDoc Carr, 

units costing considerably more co‘& 10 759 

Consists of ( 1) 12in. 15 watt Bass 
unit with cast chassis. Roll rubber cone surround • 
for ultra low resonance, and ceramic magnet. 
(2) 3-way quarter section series cross-over system. 
(3) 8x 5in, high flux middle range speaker. 
(4) High efficiency tweeter. (5) Appropriate quantity acoustic 
damping material. (6) Handsome Teak veneered cabinet. 
(7) Circuit and full instructions. Terms: Deposit £3-71 and 
8 monthly payments £3-12 (Total £28-67). 

MAIL ORDERS A EXPORT ENQUIRIES TO:-
AUDIO ROUSE. HENCONNER LANE, LENDS, 18. 
Tel: Purim (09730) 77881. 
TERMS C.W.O. or C.O.D. No 0.0.1). under 41. 
POSTAGE 128, EXTRA UNDER U. 88p EXTRA 
OVER U OR AS QUOTED. TRADE SUPPLIED. 

S.A.E. PLEASE WITH ENQUIRIES. 
SUPPLIERS TO GOVT. DEPTS. HIE. FORCES. 
EDUCATION AUTHORITIES A HOSPITALS. Etc. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 

MANCHESTER 60A Oldham Street (Closed Wed.). 
Tel. 238 2778 

MIDDLESBROUGH 108 Newport Rd. (Closed Wed.). 
NEWCASTLE UPON TYNE 24 Newgate Shopping 

Centre (Closed Wed.). Tel. 21459 

NOTTINGHAM 19/19A Market Street 
(Closed Thurs.). Tel. 48C88 

PRESTON 41 Friargate Walk 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids. 
STOCKPORT (Closed Thurs.). Te1.20716 

8 Little Underbank (Closed Thurs.). Tel. 480-0777 
SUNDERLAND 5 Market S. (Closed Wed). Tel. 70573 
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Car Radio, (<*_ 

O tt Kit K/CR-9502. \.0 

Metal 
Locator, 
Kit K/G D-348 

Electronic 
Calculator, 

Kit K/IC.2108. 

Black and White 
Portable Television, 

Kit K/GR-9900 

KRiet ceiver.K A- 1 21 4 1111.11111111 

Hi.Fo Stereo 

N 

Get the Heathkit 
Catalogue .. and 
save 
Handcrafted electronics with built-in quality and kit form 
savings. 

Hundreds of models to choose from. 

Heath offer you outstanding specifications and plus values 

that will impress you, your family and friends. Want to know 
more ? Send for your personal introduction to the international 

world of Heathkit electronics ... the Free Heathkit Catalogue. 

Free 

e ALL 
SILICON! 

PRACTICAL 
WIRELESS 

ELECTRONIC IGNITION SYSTEM 
This Capacitor-Discharge Electronic Ignition System was 

recently described in Practical Wireless and has proved ex-
tremely popular. We are able to offer the kit in tweforms; the 
standard kit containing the electronic components only, enab-
ling the customer to tailor these to his own layout, or the 
de-luxe version containing a ready-drilled roller-tinned printed-
circuit board and fully machined die-cast case with A.M.P 
Electrical Spade Connector Block. Each kit is supplied with a 
custom wound transformer, first grade components and full 
constructional details. 

The original circuit employed Germanium Power Transistors 
for the negative earth version. WE NOW SUPPLY SILICON 
P.N.P. POWER DEVICES AT NO EXTRA COST! All 
components available separately. Case size 4f" x 31" x 2". 
Complete assembly and wiring manual 25p, supplied with de-
luxe kit only, refundable on purchase of kit. 

Suitable for 12v systems with Pos. or Neg. earth. 

Price: Standard Kit  £7.97 U.K. Post Free 
De-Luxe Kit  £9.62 U.K. Post Free 

Quantity Discounts: 
Trade and Overseas 1-5 Nett 6-9 Less 10% 
Enquiries Invited 10-49 Less 15% 50-99 Less 20% 
Mail Order Only 100-999 Less 25% 1000 up Less 30% 

ALL PRICES INCLUDE VAT 

PLEASE STATE POS. OR NEG. EARTH WHEN 
ORDERING. 

DABAR ELECTRONIC PRODUCTS 
98A LICHFIELD STREET, 

WALSALL, STAFFS. WS1 1UZ 
Tel. Walsall 34365 

LEARN THE 

DIGITAL COMPUTOR 

LOGIC TECHNIQUES 

ERNIE 

••••_ 

•111.11.••••• A MULTIPURPOSE & 

MULT1RANGE 

ELECTRONIC DICE 

„74...0 
Build something completely oui ol tile OWIllelly. Build the fascinating MINI-
COMP* the miniaturised ERNIE. 
The MINICOMP employs sophisticated LOGIC techniques and brilliant 
NIXIE tubes to display truly RANDOM NUMBERS. At the mere touch of a 
button the neon numbers "WHIP" round spectacularly at high speed, before 
a random number within a pre-set range is selected and displayed. 

MINICOMP 100 
Includes four range selections within 00-99. 
• DICE 1-6 • ROULETTE CO-36 • POOLS : 00-59 • BINGO 00-99 
Kit includes 7 latest LOGIC IC's. 3 transistors, 2 NIXIES. fibreglass P.C. 
board, the power supply and various other components. 

MINICOMP 1000 
After tremendous popularity of MINICOMP 100 we are now pleased to Intro-
duce MINICOMP 1000, which has all the original features of MINICOMP 100 
but in addition it provides two higher ranges: 
• QUARTO : 000-399 • KILO : 000-999 
Kit includes 9 latest LOGIC I.C's 3 transistors. 3 NIXIES, 2 P.C. boards, the 
Power supply and various other components. 
The MINICOMP is extremely easy to build as the P.C. boards are supplied 
with IC's fully assembled and tested. The Illustrated instructions include an 
introduction to the LOGIC techniques employed in the MINICOMP. Attractive 
NYLON coated and elegantly sized case, approx. "/", r and sulk alumin-
ium panel. 
APPLICATIONS: The MINICOMP simulates electronically all phenomenon In 
nature or activity in daily life with random occurance. RANDOM PULSE 
TRAINS are found useful in medical and statistical research. Digital LOGIC 
makes possible a modern and exciting means of playing any number of 
NUMBER GAMES the human mind can conjure up. 
A PROFOUND ATTRACTION FOR PARTY GAMES, FETES, RAFFLE AND 
POOLS DRAWS. A purely random selection of the draws could well contri-
bute to your winning combination. 
U.K. PRICES: Overseas and quantity prices on request. 
240V. 50 HZ. OR 110V, 60 HZ. mains operated. 
MINICOMPI00. KIT: £42-50 Built & Guaranteed Units: £45.00 All prices in-
MINICOMP1000. KIT: £56•00 ' £59.00 dude V.A.T. 
TERMS: C.W.O., MAIL ORDER ONLY. and P&P. 

MICROELECTRONICS F li-C-7F713  
51 Mexfield Road, London SW15 2RG. Tel: 01-870 2368 

• Patent applied for. 
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THE SPECIALISTS IN 
QUADRAPHONIC KITS 
AVAILABLE NOW! 
THE COMPREHENSIVE KIT FOR THE 

P.W. Q4 PROJECT 
SEND NOW FOR FULL DETAILS AND PRICES-SEE COUPON BELOW 

FULLY COMPREHENSIVE HOME CONSTRUCTOR KITS AS SPECIFIED 

IN PRACTICAL ELECTRONICS 

P.E. RONDO 
COMPLETE QUADRAPHONIC HI-FI SYSTEM 

CBS SQ (TM CBS INC.) MATRIX DECODER. COMPLETE KIT 

PRE AMPLIFIER BOARD. COMPLETE KIT 
MASTER VOL. TONE 4 CH. BALANCE BOARD. COMPLETE KIT 
POWER AMP. BOARD & HEAT SINKS (STEREO PAIR). COMPLETE KIT 
POWER SUPPLY BOARD. COMPLETE KIT 
MAIN SMOOTHING CAPACITORS (2 REQUIRED) INC. CLIPS 
MAINS TRANSFORMER 
CHASSIS, PUNCHED 8, DRILLED WITH SCREENS 
WOOD CASE SURROUNDING 
HARDWARE PACK 
CONTROL SECTION FASCIA 
SUPERB 20W QUADRAPHONIC SPEAKERS TEAK OR WHITE (Please Classify) 

GOLDRING G101 2 Turntable LESS CARTRIDGE (Special Introductory Offer) 
DEUSCHE ELAC STS 144 17 CARTRIDGE 

£8 00 Post Free -I- 80p V.A.T. 
Inc. CBS Licence Fee 

£3 00 Post Free + 30p V.A.T. 
£8 50 Post Free + 85p V.A.T. 
£7 50 Post Free + 75p V.A.T. 
£5 00 Post Free + 50p V.A.T. 
£0 75 Post Free + 7p V.A.T. 
£6 25 Post Free + 62p V.A.T. 
£3 25 Post Free + 32p V.A.T. 
£1 75 Post Free + 17p V.A.T. 
£2 00 Post Free + 20p V.A.T. 
£3 50 Post Free + 35p V.A.T. 
£42 per pair + £2 p& p 

+ £4 40 V.A.T. 
£23 90 Post Free + £2 39 V.A.T. 
£6 90 Post Free + 69p V.A.T. 

ALL KITS ARE FULLY TO SPECIFICATION AND COMPLETE IN EVERY 

DETAIL. TRADE AND EXPORT ENQUIRIES WELCOME 

STUDIO 
ELECTRONICS 

P.O. BOX 18, 

HARLOW, ESSEX, CM18 6SH 

Telephone HARLOW 25457 (STD 0279) 

Please send rae: Please tick box 

CBS SQ DECODER 
PRE AMPLIFIER BOARD 
MASTER VOL. BOARD 
POWER AMP. BOARD 
POWER SUPPLY BOARD 
SMOOTHING CAPACITORS 
MAINS TRANSFORMER 0

0
0
0
0
0
E
 

CHASSIS 
P.W. OS PROJECT Full Details D 
CASE 
HARDWARE 0 
FASCIA 
TEAK,WHITE SPEAKERS PR. T.K. D 

W.H. 0 
GOLDRING TURNTABLE D 
ELAC CARTRIDGE 

MONEY ENCLOSED £ 
CHEQUEIP.O./MONEY ORDER 

Block capitals please 

NAME   

ADDRESS   
P.W.2 
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TRANSFORMERS 
Pri. 110/240 V Sec . 120 240 V Centre Tapped and S  

SAFETY MAINS ISOLATING TRANSFORMERS 

Ref. VA Weight Size cm. P & P 
No. ( Watts) lb oz 
07 20 I 8 7-0 x 6-0 x 6-0 2.32 
149 60 3 12 9.9 x 7-7 x 8-6 3.45 36 
150 100 S 8 9.9 x 8-9 x 3-79 52 
151 200 8 0 12-1 x 9.3 x 10.2 645 52 
152 250 13 12 12.1 x 11-8 10-2 8.41 67 
153 350 15 0 14.0 k 108 x 11-8 11-22 82 
154 500 19 8 14.0 e 13-4 x 11-8 16-25 - 
155 750 29 0 ll2e14-0o 140 22.10 
156 1000 38 0 17.2 x 16-6 x 148 29-87 - 
158 2000 60 0 214 x 15-3 x 18.1 49.25 - 

fo 

PLEASE NOTE 
NEW ADORE SS 
AS BELOW 

AUTO TRANSFORMERS 
Ref. VA Weight Size cm. Auto Tops P S. P 
No. ( Watts) lb oz t 6 
113 20 1 0 58 x 5-1 x 45 0-115-210-240 1.22 22 
64 75 2 4 7-4 x 61 x 6.1 0415-210-240 2-40 30 
4 150 3 4 8-9 x 7-7 5 7.7 0-115-200-220-240 2.89 36 

66 300 6 4 ' Oc 94 x 86 .. 543 52 
67 500 12 8 12.1 x 11.2 x 10 2 8-36 67 .. .. 
84 1000 19 8 14-0 x 13-45 14 3 I5•19 82 .. .. 
93 1500 30 4 14-0 x 15.9 x 14 3 21.99 - .. .. 
95 2000 32 0 17-2 x 16-6 x 14-0 ., .. 28.70 • 
73 3000 40 0 21.6 x 13-4 x 18-1 39.17 • 

CASED AUTO TRANSFORMERS 
115V 500W enclosed transformer, with mains lead and two I 15V 
outlet sockets. £. 49.P 8, P 679. 20 Watt version £2•02 P 6 Pl7p 

TRANSFORMERS 
PRIMARY 240.250 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Windings P 6 P 
No. I2V 24V lb oz í p 
1 II OS 0-25 8 4.8 x 2.9 x 35 0-12V at 0-25A 5 2 1-22 22 
213 1.0 0.5 I 4 6-1 it 5-8 x 48 0•12V at 0.5A x 2 1-44 22 
71 2 1 I 12 7-0 5 84e 6.1 0-12V at IA52 ISO 22 
18 4 2 212 8.3 5 7-7 5 7.0 0-12V at 2A x 2 2.613 30 
70 6 3 3 8 8.9 x 8.0 x 7.7 0.12V at 3A x 2 3.20 42 
108 8 4 5 8 9.9 x 8.9 x 84 0.I2V at 4A x 2 340 52 
72 10 5 6 4 9.9 x 9-6 x 8.6 0.12V at 5A is 2 4-25 52 
116 12 6 6 12 9.9510-25 8.6 0-12Vat 54 x2 5.10 52 
17 ;:-,, 0 8 12 121 5 9-9 x 10-2 0-12V at 84 5 2 6-56 52 

115 20 10 II 8 14.0x 9.6 5 II-8 0-12V at 10A x 2 8-36 67 
187 30 15 15 8 14.0 x 12-1 x 11-8 0.12V at 15A x2 15-40 82 
226 60 30 32 0 17-2 x 15.3 x 148 0-12V at 30A 52 28.44 • 

30 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Tops P & P 
No, lb oz C. p 
112 0-5 I 4 6-1 x 543x 48 0-12-15-20-24-30V I.42 22 
79 1-0 2 4 7-0 5 6-7 x 6-1 1.92 36 
3 28 3 4 8-9 x 7.7 x 7.7 .. .. 2-90 36 

20 3.0 4 8 9.9 x 83 x 84 ., .. 3-58 42 
21 4.0 6 4 9.9 x 960 84 .. .. 4-25 52 
51 50 6 12 12.1 5 86 x 10.2 .. .. 5•30 52 
Ill 60 8 0 12.1 x 9-3 x 10.2 .. .. 6-31 52 
88 8-0 12 0 12-1 x 11-8 x 10-2 •• •• 8-18 67 
89 19-0 13 12 14-0 x 10.2 5 118 .. .. 10.33 67 

50 VOLT RANGE 
Ref. Amps, Weight Size cm. Secondary Taps P & P 
No. lb oz [ p 
102 0-5 I 12 7-0 5 6-4 x 6-1 0-19-25-33-40-50V I-90 30 
103 1.0 212 8-3 x 7.4 is 7-0 2-80 36 
104 2.0 5 13 9.9 5 8.9 x 84 3437 42 
105 3-0 6 12 9.9 x 10.2 x 84 ., ., 5•26 52 
106 4-0 10 0 12.1 x 10.5 x 10-2 .. „ 699 52 
107 6-0 12 0 14-0 5 10.2 x 11-8 .. ., 10-35 67 
118 8-0 18 0 14.0x 127511-8 13.51 97 
119 10-0 25 0 17-2 x 12.7 x 14.0 •• •• 16-93 • 

60 VOLT RANGE 
Ref. Amps. Weight Size cni. Secondary Tops P & P 
No. lb oz ( p 
174 0-5 2 4 7-0 x 6-7 x 6-1 0-24-30-40-428-69C 1-93 36 
126 I -0 3 4 8-9 x 7-7 x 7-7 .. •.. 2-70 36 
127 2-0 6 4 9-9 x 9-6 x 8-6 „ „ 4-25 42 
125 3-0 812 12-1 x 9 9 x 10.2 .. .. 6.46 52 
123 4.0 13 12 12-1 5 11-8 x 10-2 .. .. 8-36 67 
40 5-0 12 00 14 -0510-2511.8 „ 985 87 
120 6-0 15 8 14-0 x 12-1 x 11-8 .. .. 12-14 82 
121 8-0 25 00 14-0514.7511-8 „ .. 13-65 • 
122 10-0 25 0 17-2 x 12 7 x 14-0 „ .. 20-09 • 
189 12-0 29 00 17-2 5 14.0x 14-0 22-49 • 

MINIATURE TRANSFORMERS WITH SCREENS P & P 
Weight Size cm VOLTS C p 

238 200 2 2-852-652.0 3-0-3 1-31 10 
212 IA IA 1 4 6 - 155-854.8 0-6 0-6 1-52 22 
13 100 4 3-952 - 652-9 9-0-9 1.12 10 

235 330,330 4 4.852-953-5 0-9. 0-9 1.52 10 
207 500, 500 1 00 6 11(5.454 8 0-8-9, 0-8-9 2-03 22 
208 IA. IA I 12 7-U6-456- I 0-8-9,0-8-9 273 30 
236 200,200 4 4-852.953-5 0-15. 0-15 1-52 10 
214 300, 300 I 4 6.155-854-8 0-20, 0-20 I -60 22 
221 700 (D.C.) 1 8 7-056 156- I 20-12-0-12-20 1.41 30 
206 IA. IA 2 12 8 - 3x7 - 757-0 0-1540, 0-15-20 3-08 36 
203 500,500 2 4 8 357.0x7 - 0 0-15-27, 0-15-27 2-82 38 
204 IA, IA 3 4 8-957-757-7 0-15-27, 0-15-27 2436 38 

PLEASE ADD 10% FOR V.A.T. 
INCLUDING P. & P. 

BARRIE electronics 
3,THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/8 
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST 

Ulm 

for fasteasy 
reliable soldering 
Ersin Mulucore Solder contains 5 cores 
of non- corrosive flux. instantly cleaning 
heavily oxidised surfaces. No extra flux 
is required. 

EASY-TO-USE 
DISPENSERS 

Size 5 
Savbit alloy 
18 swg, 20p 
(illustrated). 
Size 19A 
60/40 alloy 
18 swg, 22p 
Size 15 
60/40 alloy 
22 svvg, 25p 

IDEAL FOR HOME 
CONSTRUCTORS 
Size 1 cartons in 40/60, 60/40 

41e and Savbit alloys 
in 7 gauges 30p 

memo' 

Size 12REEL 
for Service 
Engineers and 
Electricians. 
18 swg 
Savbit alloy. 95P 

BIB WIRE STRIPPER AND CUTTER 
Deluxe Model 9 Automatic opening spring, 
locking catch, plastic-covered handles. Case 

hardened and precision ground. Adjusts 
to most wire sizes. Cuts and strips 
flex, splits plastic twin flex. 75p 

Prices shown are recommended retail. excluding VAT 
From Electrical and Hardware Shops. il unobtainable. send 10p p&p direct to. 

Ildulticore Solders Ltd., Hemel Hempstead, Hedlordshire HP2 7EP 

ALL PRICES IM LIDE VAT 

BARGAIN PARCELS 14lb at £ 1 60 plus 35P P.P.: 28Ib at £3•00 plus 
571p p.p.: 56Ib at £4-95 plus £ 1 - 37; p.p. Contain pots, Res. Valves. Diodes 
Tagboards, Chassis. Valveholders. etc. Good value save EEEs. Lucky Dip 
Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E450 4 B 16 4VH. medium 
Persistence. green. Ideal scope tube. 

Also 7BP7. All unused as new. Price f I - 55 POSt paid. 

NEW HEAVY COAX CABLE dia. 1" 70 ohms approx. 50ft. lengths £1.55, 
p. & p. 32;p. 100 It, lengths £2-97, p. & p. 55p. 

AERIALS. New Condition Whip Type, 4ft. 22p; lilt. 82p. all collapsible 
type. P. & o. 4ft. 10p, 110. 15p. New bases on adjustable clamp for the 
above, 67p. p. & p. 27p. 

CRYSTALS AS NEW. Hc 6u; 5,030: 4,945; 4,875: 4.840: 4.795: 4,580: 
4,660; 4,520: 4.510: 2,295 Kc/s. 55p each plus 8p p.p. 

TRANSISTOR BOARDS-consisting of transistors. diodes and resistors 
etc. Long leads. Good value 12 l'or £1.00 (min. order) P. & P. 25p. 
Quotations for'quantity. 

OUR SELECTION OF 6-Ex. EQU. METERS consisting of 3in.. Min.. 2in. 
mill amps, volts, amps. Mixed at the bargain price of £220 P. & P. 271p, 
minimum order of sis. 

AERIAL POLF.S 4ft high r in diameter push-in IYPC as new 75P each p. & P. 
25p each minimum four. 

AERIAL MAST POLES approx. 5ft high r dia. Interlocking ends. Mini-
mum order three. New condition, £ 1.10 each section. Carriage 374 each 
section. r 75 ohms Coax in 50ft coils with BNC plugs good condition. 
Price £ 1.10 r 32;p p.p. 

AS NEW 500ua PENNY SIZE METERS complete with jack plug price 
£1 • 10 each. p. & p. 10p. 

COMMUNICATION RECEIVER PCRS price WE post paid. PCR No.2 
6 to 22 Mess. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE 

PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR 41)DRESS 

A. H. THACKER 84 SONS LTD 
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, 

Staffs. 
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YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN 
YOUR HANDS"! ALMOST UNBELIEVABLE! Think of 
the year 1984 and what might b• produced then—now get the 
fantastic ASTRAD 17 and SEE for yourself that the incredible 
Russians have done it all NOW! It's th• radio perfectionist's 
dream tonna true! THIS ONE SUPERSEDES ALL EARLIER 
MODELS! It will probably make your p radio seem lib. 
a "crystal set"! Complete with optional battery eliminator for 
both battery and mains use! We're almost giving them away at 
only .50—a m•r• fraction of even today's Russian miracle 
priced We challenge you to compare performance and value with 
£l0 radios! * Send quickly, test on mail order 7 days approval, 
from rec•ipt of goods, refund if not delighted. Or call. Volume 
controlled from a whisper to a roar that would fill a hall! Much 
wid•r band spread, for absolute " pin-point" station selec-
tion! Plus " MAGIC EYE" tuning level indicator for ultra 
perfect tuning sensitivity! Yes, the Russians have surpassed them-
selves, proving again their fantastic ability in the field of electronics 
and brilliantly reflecting their advanced micro-circuitry techniques 
in the field of spaceship and satellite communications. Yes, EVERY 
WAVEBAND instantly at your fingertips including Standard 
Long, Medium, Short and Ultra Short Waves to cover the 
four corners of the earth during 24 hours a day including all 
normal transmissions, VHFIFM/USW, AM:LW, MW, SW, 
gets, locally, local & new stations, not yet operational, and 
messages from all over the world! Expensive TURRET 
T U N ER side control waveband selection unit ( as used on expensive 
TV's!). Every waveband clicks into position giving incredible ease 
of station tuning! Genuine push-pull output! ON/OFF volume and 
separate Treble and Bass tone controls for utter perfection of 
reproduction and tone! Press-button dial illumination! Take it 
anywhere—runs economically on standard batteries (obtainable 
everywhere) or direct through battery eliminator from 220.240V 
AC mains supply. Internal ferrite rod aerial plus built-in " rotatable" 
telescopic aerial extending to 39 in approx. It's also a fabulous 
CAR RADIO. Can also be used through extension amplifier, 
tape recorder or public address system. SIZE Ilin x 10in sr 
4¡in overall approx. Magnificently designed, in highly polished cases. 

Made to give years of perfect service. Purer & sweeter tone than 
ever. (U.K. service facilities & spares available for years & years to 
come, if ever necessary!). With WRITTEN GUARANTEE, manual 
with simple operating instructions & circuit diagram. PLUS 
ultra sensitive earphone for personal listening. ONLY C18. 50 
(with mains, battery eliminator £. 25 extra) BOX, POST, ETC, 
45p, NO MORE TO PAY! *BUT WAIT, for only 75p 

extra you get the sensational "COMPUTERISED" WORLD 
TUNING GUIDE (it enables you to zone & time in a flash for 
transmissions the whole world over—even a child can do it in a 
flash—it even lets you know when to tune into the U.K. 
when abroad. NO GUESSING! NO MESSING!) PLUS Standard 
longlife' batteries and Converter Plug. (Sorry—We cannot 
change these new radios for any earlier model purchased.) Send 
quickly to Uxbridge Road address, or call at either Store. But 
HURRY! SHOPERTUNITIES SAVE YOU LLC's and [ Ws. 

THOUSANISof MIES MICH to INCHES? 
LATEST RIUSSIM RADIO TECHNOLOGY 
SHRINKSTHE WORLDFCOMPUTERISED? 

TH)S'FANTASTI 

N 

\BFFIzpitei As:7D Il 
' RTABLE RADIO & COMMUNICATIONS 

RECEIVER 8 
Fif 

_,YES,24,9 lmifes 
SHRUNK TO ONLidaix10.x4h 

inches approx? 

28 TRANSISTORS. AND DIODES! 

WAVEBANDS: 
STANDARD LONG and MEDIUM 

el—in 5 SHORT WAVEBANDS e. ULTRA SHORT WAVES 
(V.H.F. A MLVP1 S%1VW 

18 BOX POST 

Pet£.50 45 
ETC; 

MAINS/BATTERY 
ELIMINATOR -£215 extra 

CAVE£23.03 NOW! 

Combined 

V.H.F AVM ) 
RADIO and 
CASSETTE 

TAPE RECORDER 
8,t PLAYER 

WITH REMOTE 
CONTROL MICROPHONE 

Shopertunities "thunder" ahead with an offer that's FANTASTIC (even 
by our standards!). We've snapped up 500 magnificent machines. Latest sen-
sation in the world of sound! First-class makers! Fabulous VHF, AM/FM 
Radio AND Cassette Tape Recorder 8, Player combined & it also runs off 
standard batteries or mains. (Simply plug in the 220/240V AC line cord.) 
Record and play back anything, anywhere! IMPORTERS RECOMMENDED 
RETAIL PRICE C44! WE OFFER AT UNDER HALF PRICE! 
Wonderful features * Press-button Keyboard Control Panel or latest 
MASTER SWITCH CONTROL! * "MAGIC EYE" Visual Battery 
check/recording level indicator or built-in automatic Leveller! * Separ-
ate ON/OFF and HI-LO volume controls! * Heavy duty built-in 
speaker! * Earphone (for personal listening or " monitoring") and extension 
speaker sockets! * Remote control microphone! * Built-in swivel 
telescopic extension aerial (24in. approx.)! Magnificently made case 
with carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 
90 or 120-minute Cassette Tapes, obtainable everywhere. AND the amazing 
built-in full circuit VHF, AM/FM Radio gives you superb clarity of tone, 
incredible station selection. Unique rotating Station Selector Dial—gets, locally, 
local city and regional stations in every part of the country, plus B.B.C. National 
VHF. Picks up donens of foreign stations. Fabulous in your car! You could 
pay LU', more for a Car Radio or Car Cassette player ALONE! £20.97, carr. 
etc., 50p—NO MORE TO PAY! Complete with simple instructions, 
remote control microphone with on/off switch and microphone stand. 
WITH WRITTEN GUARANTEE. Send quickly, test on mail order 7 day 
approval from receipt of goods, refund if not delighted. Or call. 
BON US OFFER : Batteries and Cassette Tape 28p extra if required. 
Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES. 

FIRST TIME EVER! 

WIDE 

'MAGIC EYE"tuning 
level indicator 

WAVAII,AELE WITH 

f o   
WORLD TUNING GUIDE! 
NO MORE GUESSWOR_K_.= 

INSTANT DATA at your I ingertips — 
enables tot] to ZOVITIME INA FLASH 

for transmissions the world over!  

/0177/fly,e  
iveANDALFw AC/DC BATTERY/MAINS 

ette 
TAPE 

RECORDER 
&PLAYER 
With remote 

micropbont "M-W4111raie, 
control 

e6e4e 

FIRST 
CLASS 

MAKERS 
e • 

WE COULD 
CHARGE UP TO 
£26.97! 

reffio.95 
POST ETC. 

50p 

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb 
de-luxe portable BATTERY/MAINS tape recorder and player—and incredible 
Shopertunities bring it to you for ONLY £10.95. Due to our cut price we 
cannot name first-class makers—but rest assured you're getting one of the 
BEST! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest 
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL. 
No fiddling with awkward tape and reels, just "slap-in" a cassette and off 
you go! (Takes 30, 60 or 90 minute standard cassette tapes obtainable every-
where.) Amazing performance ensures perfect tapings and superb repro-
duction! Remote control microphone. Rapid Rewind! Fast forward! Beautiful 
tone from a whisper to a roar! Complete—record anywhere, indoors or 
out! Runs on standard batteries AND 220/240V AC mains. Separate 
jacks for remote control microphone, etc. Size 93iin x Sin x 2+in approx. 
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and full 
instructions. ( Importers recommended selling price £ 26 - 97!) OUR PRICE 
ONLY £10.95, post, etc. 50p. NO MORE TO PAY! *Send quickly, 
test on mail order 7 days approval from receipt of goods—refund if not 
delighted. BONUS OFFER—Cassette tape, Standard batteries AND 
microphone stand 55p extra, if required. 
—• — — — — — — — — — — — — — 
Order by post to Uxbridge Road address or call at either store. Bargains ' 

I galore at both stores. (COMMERCIAL TRAVELLERS PLEASE I 
1 NOTE : Merchandising office at Holborn Store.) 
— -- — 

Dept. WP/NC/38, 16.4 UXBRIDGE RD. (facing Shepherds Bush Green), 
LONDON WI2 MO. (Thurs. I, Fri. 7). Also at 37/39 HIGH 
HOLBORN (opposite Chancery Lane), LONDON. W.C.I. (Thurs. 
7 p.m.). BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M. SHOPERTUNITIES LTD. 
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WILMSLOW 
AUDIO 

THE Firm for speakers ! 
SPEAKERS 
EM 13 x 8, 3. 8 or 15 ohm £2 03 
EM 13 x 8,150 clic 3, 8 or 15 ohm £2-25 
EM 13 x 8,450 t/tw 3, 8 or 15 ohm ¿3-60 
EM 13 x 8 type 350 8 ohm £8•25 
EM 64" 93850 4 or 8 ohm £2•80 
EM 8 x 5, d /Cone Rollis 8 ohm £2 50 

Baker Group 25 3, 8 or 15 ohm 
Baker Group 35 3, 8 or 15 ohm 
Baker De Luxe 12' d/cone 
Baker Major 12" 

Kef T27 
Kef TI5 
Kef BI 10 
Kef B200 
Kef BI39 
Kef DN8 
Kef ONI2 
Kef DNI3 

Fane Pop 100 watt 8/15 ohm £25.50 
Fane Pop 60 watt 8/15 ohm £13.00 
Fane Pop 50 watt 8/15 ohm £11 - 00 
Fane Pop 25/2 25 watt 8/15 ohm £6.40 
Fane Pop 15 watt 8/15 ohm £4.40 
Fane Crescendo 15" 8 or 15 ohm £27.50 
Fane Crescendo I2A 100w 8 or I5ohm £24.20 
Fane Crescendo 1213 75w bass 8 or 15 £24.20 
Fane 807T 8 clic ro11/s 8 or 15 ohm £3.85 
ane 808T 8 djcone 8 or 15 ohm £2-64 

£6.60 
£7.50 
£9.62 
£7.50 

£4.67 
£5 ,50 
£6.16 
£7.42 

£10 ,72 
£1.92 
£4.12 
£2-75 

Goodmans Axent 100 tweeter 
Goodmans 8P 8 or 15 ohm 
Goodmans 10P 8 or 15 ohm 
Goodmans I2P 8 or 15 ohm 
Goodmans I5P 8 or 15 ohm 
Goodmans I8P 8 or 15 ohm 
Goodman: Twinaxiom 8 
Goodmans Twinaxiom 10 

Elac 9 x 5 5" 59RMI09 15 ohm, 
59RM114 8 ohm 

Elac die roll/5 8 ohm 
Etac 6}- d/cone 8 ohm 
Elac 4" tweeter TW4 

Wharfedale Super 10 RS/DD 

Coral 6}" dicone roll/s 8 ohm 

Siran 6j." 3 or 8 ohm 

Richard Allan 12' d/c 3 or 15 ohm 
10" x e 3, 8 or 15 ohm 
8" x 5' 3 or 8 ohm 
7' x 4" 3 or 8 ohm 
2}" 61 ohm or 70 mm 80 ohm 

Adastra Hiten 10" lOw 8 or 15 ohm 

Eagle DT33 dome tw. 
Eagle HTI5 tweeter 
Eagle CTS tweeter 
Eagle CTIO tweeter 
Eagle MHTIO tweeter 
Eagle FR4 
Eagle xover CN23, 28, 216 

Sp. matching transformer 3-15 ohm [ I • I0 

Celestion MFI000 25w horn 8 or 15 ohm 
£10-45 

Celestion PS8 (for Unilex) £2 . 16 
Celestion 012M 8 or 15 ohm £12.00 
Celestion G I2H 8 or 15 ohm £15•00 
Celestion G I5C 8 or 15 ohm £24.00 
Celestion G I8C 8 or 15 ohm £33-00 

Car Stereo speakers-ask for leaflet. 

£6.60 
£3.80 
£4 ,49 

£11.55 
[17.05 
£29.70 
£6.79 
£7-61 

SPEAKER KITS 
Wharfedale Linton 2 £8.75 
Wharfedale Glendale 3 £15 . 75 
Wharfedale Dovedale 3 24.25 
Richard Allan Twinkit £7.95 
Richard Allan Triple 8 £11.75 
Richard Allan Triple Assem. £17•50 
Richard Allan Super Triple £20-75 
Goodmans DIN 20 £8.58 
Fane Mode One £9•00 
Kefkit 2 £25-75 
Kefkit 3 £35.50 
Peerless 2-8 £5-50 
Peerless 10-2 £8•47 
Peerless 20-2 £10.41 
Helme XLK 25 (Pair) £18.17 
Helme XLK 50 (Pair) [37.18 
Stephenspeaker kits and cabinets-send for 
free booklet " Choosing a Speaker". 
Prices include VAT. 
Carriage and insurance 75p per kit. 

RADI OS/CASSETTES/AMPS. 
Grundig Mariner TR865 [32-00 
Grundig Elite Boy 500 £27.00 
Grundig Melody Boy 500 [27-00 
Grundig Melody Boy 1000 £38-75 
Grundig Yacht Boy 210 £34-25 
Grundig RF430 mains £27.00 
Grundig RF3I0 mains £22.75 

a • 53 Grundig RF3 IO £21 - 25 
£3.22 Grundig Top Boy £16' 75 
£2-59 Grundig Satellit 1000 £121-00 
£1.21 Grundig C402 cassette £27. 00 
[9.80 Grundig Signal 500 £27.00 

, Grundig C230 Cassette £28•00 
£2.'2 Tandberg TP4I [42.00 
£1-44 BASF 9301 radio cassette £64•00 
£2.20 Bush VTR 178 5 Band ( Inc. Air) £29-00 
[I . 92 Trio KA2000A £33-00 
£1.38 Trio KA2002 £41 - 00 
£1 - 38 TT Colt £9-95 
£0.65 TT/KB Golf Preset £21 • 25 

TT/KB Weekend Auto £16. 00 
£2•80 TT/KB Europa £18-00 
£5•45 TT/KB SL53 cassette £22.82 
£3.66 TT/KB Studio 73 stereo cassette £44-00 
£1.25 Koyo KTRI664 8 waveband [40-00 
[2.54 Koyo KRT 1770 II waveband £56.50 
£3.74 Koyo KTR1883 5 Band (Inc. Air) £23 - 50 
£4.45 Tec C200 Radio/Cassette £31 00 
£1.10 

Prices include VAT. 
Carriage and insurance 75p. FREE with each 
radio-" World Radio Stations Book" 

PA/DISCO AMPLI FIERS 
Carriage and insurance £ 1 - 00 
Baker 100 Watt 
Linear 30/40 
Linear 40/60 
Linear 80/100 

[40.00 
£25-00 
£30.00 
[55.00 

FREE with speaker orders over £7 
"Hi-Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. 

Carriage and insu rance 35p per speaker (tweeters and crossovers 20p) 
ALL PRICES QUOTED INCLUDE V.A.T. 

WILMSLOW AUDIO pela P.W. 
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire 
SK9 1 HF. Radios etc: 10 Swan St., Wilmslow, Cheshire SK9 I HF. 
Telephone Wilmslow 29599 

SINCLAIR CALCULATORS 
Subject to the maker's full guarantee. An incom-
parably fast and comprehensive after sales 
service is provided hy Sinclair's lamons service 
department. 

Cambridge Kit £23 95 (£3 00) 
Cambridge Assembled £25 95 ( Cl 00) 
Executive £33 95 (£3 70) 
Executive Memory £39 95 (£4 40) 

FERRANTI ZN4I4 
Fabulous integrated circuit radin chip supplied 
with instructions £ 1 20 (23p). Also available a 
kit of parts to construct a MW and LW radio. 
Send ', ne for free leallet 

SINCLAIR EQUIPMENT 

Z40 £4 25 (63p) P!ujec! 605 £18 95 (L2 30) 
Z60 £5 38 (74P) Ste., Mg Pte.arep £0 43 (21 • 05 ) 
016 £5 90 (79p) Projet! 80 Tuner La 95 (£ 1 • 10 ) 
P25 £3 47 (57p) Ptolecl 80 Decoder £5 69 (77P) 
P26 £5•95 (99e) Project 80 AFU £5-38 (74y) 
PZ8 £8 20 (84P) Trans for PZ9 £2-95 (50P) 

SINCLAIR 
SUPER IC12 
6W rms power 
with 44 page 
booklet and 
printed circuit 
£2.10 (43P) 

SWANLEY IC TOMORROW £2.60 (47p) 
The world's most powerful IC amplifier. Similar 
appearance to the IC12 but rated at IfilAr rrn s 
Power. Supplied with data but no printed circ uit 
board. 

BATTERY 
ELIMINATOR 
BARGAIN 
The most versatile 
battery eliminator eve' 
offered. Switched out. 
put of 3V. 4 5V 6V. 
7 5V. 9V and 12V at 
500mA. 
Other elimlnators stocked 
50 mA unless stated:-
4; V £1-50 (300: 6V £1.50 (300). 9V El 50 (30p): 
7¡V cassette type £2 25 (30P); Double 43V + 43 V 
£2 50 (35P); Double 6V + 0V £2 SO (35p); Double 
9V + 9V £2 SO (35P). 

£3 75 (60p) 

IC RADIO CHIP TBA65I £2.10 (32p) 
The world's most advanced IC radio chia. Con-
tains RF Amp, oscillator, mixer, IF Amps, wlde 
range AGC circuitry and voltage stabilizer. With 
data £2-10 (32p). Send S.A.E. for free leaflet. 
A kit of resistors. capacitors and IF 'litera is 
available to go with the chie for £1 75 (29P). 

S-DECS AND T-DECS 
S-DECS £1 98 ( 31p) 
T-DECS £3 63 (47P) 
vi- DEC A £3 99 ( 51p) 
vi- DEC B £4 99 ( 81p) 
16 dil IC carriers 

£1 77 (25P) 

DELUXE KIT FOR THE IC12 
Includes all parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version £1 55 (26p). Stereo 
modal with balance control £3 S0 ( 46p). 

IC12 POWER KIT 
-Supplies 28V 0-5 Amps £2 47 ( 50P) 

LOUDSPEAKERS FOR THE IC12 
5" 8 ohm £ 1 10 ( 27p). 5" x 8" 8 ohm £1-55 (37p). 

PREAMPLIFIER KITS FOR THE IC12 
Type I for magnetic pickups, mica and tuners. 
Mono m.:Wei - 30(24p), Stereo model £2-30 (340). 
Type 2 for ceramic or crystal pickups. Mono iRip 
(17P). Stereo £1-20 (23P). 
SEND SAE FOR FREE LEAFLET ON KITS 

ECONOMICAL QUADRAPHONICS 
£11.95 (£ 1 - 50) 

Eagle AAIO Quadraphonic Synthesizer, Com-
plete, self-contained matrix system In attractive 
cabinet. Just feed ordinary 2 channel stereo into 
il and connect outputs to 4 loudspeakers to 
obtain the latest experience in sound. 35 watts 
rrns/channel. 

SWANLEY ELECTRONICS 
32 Goldsel Rd., Swanley, Kent 
Please add the sum shown In brackets alter the 
pric3 to cover the cost of post and VAT. Official 
credit orders from schools etc. welcome. 
Mall order only. No callers, please. 

No vat on overseas orders which are most 
welcome. 
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C. T. ELECTRONICS 
267 ACTON LANE, LONDON 
W4 5DG 01-994 6275 

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER 

SEMICONDUCTORS 
AC107 35p BC430 
AC125 25p 8C431 
AC126 259 8C432 
AC127 27p BCY33 
AC128 28p 8C434 609,MJE340 50p 0070 15p; ZTX107 129 
AC116 27p BC438 659 MJE370 75p 0071 17p1ZTX300 15P 
ACY17 25p BCY39 £1.00 MJE371 90p10072 20p ZTX500 lip 
ACY18 30p BC455 £1-60 MJE520 659 10075 25p ZTX501 20p 
ACY19 309 BC470 22p , MJE2955£1.95 0076 25p ZTX504 509; 2143053 
ACY20 25p BC471 22p, MJE3055 85p,OC77 Up' ZTX531 309,2N3054 
ACY39 559 BC472 25p MM1613 43p 10081 259 1ZTX550 25p,2N3055 
ACY21 300 60121 75p161M1712 Up10083 25p 1N659 89 12N3232 
AD140 60p 60123 75p MPF102 85p , OC84 25p 1N914 89 12N3525 
AD149 659 80124 80p, MPF103 10C139 309 1N916 ¡p 2N3702 
A0161 409 80131 75p '(2N5457) 359 , 0C140 30p , 1N4001 Ilpi2N3703 
AD182 40p 80132 75p'MPF104 ; 0C170 25p 11N4002 9p' 2N3704 
ADZ11 £1.80 B0153 75p: (2N5458) 35p!OC171 30p 1N4003 7 
AF114 25p BD156 75p; MPF105 10C200 50p 1N4004 
AF115 25p 81)411 £1.40 (2N5459) ; 0C201 1N4005 
AF116 259 8D417 £1 60IMPSA06 35p,OC202 75p 1N4006 
AF117 25p BDY19 £1.95IMPSA16 30p TIP29A 499 1N4007 
AF118 Up BF152 20p1MPSA56 35p TIP30A 5ip;1N4148 
AF172 30p BF194 119, MPS006 75p TIP31A 629 2N696 
AS428 30p 8F195 15p; MPS056 70p TIP32A 7491 2N697 
ASZ21 60p 89X29 30p NKT135 35p TIP33A £1.0512N698 
BA102 33p BFX84 309 NKT222 25p TIP34A £1-55,2N706 
8A112 50p EIFX85 30p NKT401 85p: T1P35A £3 35!2N706A 
BA114 lip BFX86 30p - NKT404 80p TIP36A £2.65.2N708 
BA156 15p BFX88 309 ' NKT773 30p; TIPIIA 75p 2N930 
BC107 12p BFY10 35p, NKT774 25p 1TIP42A 90p , 2N1132 
BC108 129 BFY44 SOp 0A5 20p1TIP29B 58912N1302 
BC109 129 8F450 25p: 0A10 20p; TIP3OB Up '2141303 
BC147 129 BFYSI 25p 0A47 10p1T1P31B 711p12141304 
BC148 12p BF452 25p 0A70 12p TIP32B 82p 2N1305 
BCI49 12p BF453 25p ' 0A79 12p' T1P33B £1-1212N1306 
BC153 15p BF490 Up' 0A81 10p TIP34B £1. 61112N1307 
BC157 lap BSW63 65910A90 10p TIP35B £2.8112N1308 
BC158 15p BSW68 809:0A91 10p TIP368 £3-6412N1309 
BC159 15p BS495A 12p 10A200 10p TIP418 83p12N1613 
BC169C 149 C111 50p , 0A202 10p TIP42B 989 12N1711 
BC182 ltp C426 40010A210 35p TIP29C 71p; 2N2147 
BC183 119 BY100 15p10A211 309 TIP30C lop 2142160 
BC184 lip BY122 65p10C16 Up TIP31C 85p 12N2217 
BC212 lip BY126 20p ,0C19 85p TIP32C £1-0512N2218 
BC213 14p BY127 20p 10C22 
BC214 14p BY164 65p 0C26 
BC238 529 1$100 15p ; 0C28 
BC239 12p 15103 20p 10C35 

40p MJ340 55p0C36 6Sp,TIP36C £4 10 2N2398 70p 
55p MJ481 95p 0C42 40p, Ti P41C 95p • 2N2646 50P 
95p MJ2801 £1.25 0C44 20p1TIP42C £1-1012142846 £1-50 
45p MJ2901 £2.20 • 0C45 20p TIS50 40p:2142904 259 

2N2905 25p 
2142906 25p 
2N2907 2Sp 
2N2926 12p 

259 
Up 
50p 
70p 
95p 
lop 
12p 
12p 
12p 

100 2143106 12P 
12p12N3707 12p 
15p12N3708 12p 
18p12143709 12p 
7P 12N3771 £270 
25 p 12 N3772 £2 • 15 
20p • 2N3773 £2•95 
25p 2N3819 35p 
12p 12N3820 55P 
15p 2N3866 85p 
15p,2N3904 229 
20p ; 2143905 25P 
259.2N4058 12p 
16p12N4059 129 
16p 2N4060 12p 
2Sp, 2144001 12p 
25p; 2N4126 17p 
25p , 2N4286 15p 
2592144287 15p 
25p12N4288 15p 
25p12N4289 15p 
250,2N4290 15P 
25p , 2N4444 £1.90 
70p12N4871 35p 
65p,2N4920 641p 
259 . 2145191 Up 
25P i 2N5194 £1.10 

55p TIP33C £1.30' 2N2219 25p,40360 
65p T I P34 C £1.9012 N2222 209 , 40361 500 
65p T1P35C £3-20 , 2N2222 A 259,40362 55p 
60p 

DIGITAL 
SN7400 
SN7401 
SN7402 
SN7403 
SN740I 
SN7405 
SN7406 
SN7407 
SN7408 
SN7409 
SN7410 
SN7411 
SN7412 
SN7413 
SN7416 
$147017 
SN7420 

20p 
20p 
20p 
20p 
21Ip 
209 
309 
309 
20p 
a5p 
20p 
239 
42p 
30p 
309 
30p 
29p 

INTEGRATED CIRCUITS SN7491AN 1SN74145£1.50 SN74176 £1.60 
SN7422 Up SN7450 20p £1-00 51474150L3-35 SN74177£1.00 
SN7423 Up SN7451 20p SN7492 75p SN74151 £1.10 SN74180 £1.55 
5147425 Up SN7OS3 Up SN7495 75p SN74153 £1.35 SN74181£7•00 
SN7427 82p SN7454 21fp SN7494 80p SN74154£2•00 SN74182£2•00 
SN7428 50p SN7460 20p SN7495 Up SN74155£1.55 SN74184 £2.15 
SN7430 Up SN7470 30p SN7496 £1 00 SN74156 £1.55 SN74185A 
SN7432 42p SN7472 30p SN7497 £11•25 SN74157 £1 80£•I0 
SN7433 70p SN7473 40p SN74100£2•50 1SN74160£2 00 SN74190£1-85 
SN7437 65p Sf41474 Up SN74104 £1.45 S1474161 12-00 SN74191 £1.95 
SN7438 65p SN7475 55p SN74105£1.451SN74162£3 -10 SN74192£2.00 
SN7440 20p SN7476 85p SN74107 50p1SN74163£3• 60 SN74193£2.00 
SN7441AN75p SN7480 80p SN74110 110p SN74164£2•75 SN74194£2.50 
SN7442 759 SN7481 £1.25 SN74118 £1.00 SN74165£4 00 54474195£1.85 
SN7443 £1.00 SN7482 37p SN74119 £1.90 SN74166 £4-00 5N74190£1- SO 
SN7445 £2.60 SN7483 £1.00 SN74121 95p SN74167£6.25 SN74197£1.50 
SN7446 £2 00 SN7484 Up SN74I22 £1-35 SN74170 £4.10 
SN7447 £1 75 5147486 85p SN74123£2•70 SN74174 £2.00 5N70188£460 
SN7448 £1.75 5417490 759 SN74141 £1 00 SN74175£1-35 SN74199£8.60 

S.C.R. 
BTY79/40OR  75p 
CRS 1/05   25p 
CRS 1110   309 
CRS1/20   30p 
CRS1/40   35p 
CRS 3/035   30p 
CRS 3/10   30p 
CRS3/40   50p 
CRS 3/60   110p 
CRS 7/400   70p 
CRS 7/600   98p 
CRS 161100   65p 
CRS 16/200   72p 
CRS16/600   £1 OS 
C 1060   65p 
TIC 44   35p 
16RC/20   70p 
2b13.525   £1.05 

BRIDGE RECTIFIERS 
B1122 1 5A 40V  Up 
84164 1.4A 200V 57p 
CIC2-100 2A 100V 391, 

6A 100V 659 

ZENER DIODES 
BZ488 Series 400mW 
3.3-33V. 5%  15P 

IS watt range  259 
10 watt range  45P 

L.E.D. 
TIL 209 H.P.5082 28p 

L.D.R. 
ORPI2   5ep 

TRIACS 
SC4OD ISA, 400V  £1 00 
SCIOE 6A, 500V  £1 20 
SC450 10A, 400V  £1 25 
SC45E 10A, 5004 .  £1 85 
SC50515A, 500V  £1 85 
40430 6A, 4004   85p 
DIAC   25p 

LINEAR OP. AMPS 
709C TO99/DIL •Op 
723C TOSO/OIL   £1 05 
741C OIL   50p 
747C T099/OIL   £1 10 
72748P OIL   65p 
723C TO99  £1 OS 
CA3014   El 55 
CA3018   £1 00 
CA3028   £1 20 
CA3036   £1 00 
CA3046   £0 95 
CA3048   £2 34 
CA3075  £1 U 
CA30900  £4 85 
MC1303L   El 85 
MFC4000D   55p 
MFC4000B   Up 
SL403D   £1 50 
ZN414   £1 25 
LM309K  £1 90 
TAD 103   £1 90 
TOKO FILTER   459 
TAD 110   £2 00 

LOW COST 
OSCILLOSCOPES 

Cossor 
1035 D.B. 
1049 Mk. 3A 

D.B. 
1049 Mk.4. 

D.B. 

Solartron 
AD557 
C0513.2 
CD523 5.2 
CD843 

Solartron 
C0643.1 
CD711S.2 

EMI 
WM2 

WM3B 
WM7 
WM8 
WM16 
WM18 
WM26 

All prices and details 
on application. phone 
01-994 6275. Inspection 
welcome-call at ware-
house. 

V.A.T. 
Unless otherwise stated 
all prices are EXCLU-
SIVE of V.A.T. Please 
add 10% to all orders. 
Carriage: orders under 
£5 + 20p. Over £5 post 
free. 

WAREHOUSE 
20-24 BEAUMONT ROAD, W.O. 

SURPLUS COMPONENTS. TEST EQUIPMENT. etc. eIC. 

THOUSANDS OF BARGAINS 
Test Equipment * Osc.iloscopes * Signal Generators * Counters 
Cabinets * Bridges * Meters * Transmitters * Receivers * Power 
Supplies* Laboratory Equipment * Galvanometers * Audio Equipment 
*Video Equipment * Meters * Battery Chargers * Motors* Etc. * Etc. 

20 TONS OF ELECTRONIC EQUIPMENT 

Resistors * Relays * Capacitors * Switches * Transformers * Meters 
* Potentiometers * Component Panels * Semiconductors * Cable * 

Values * Etc. * Etc. * Etc. 

Regret no lista available. Personal callers only. Cash and Carry only. 

AUDIO ACCESSORY SHOP 
17, TURNHAM GREEN, TERRACE. 

CHISWICK W4. 

VALVE AMPLIFIERS 

5 Watt   15 Watt   £12-50 50 Watt   £30 -25 
£24.50 150 Watt   

£1271S--"50 30 Watt   £29•50 500 Watt   

TRANSISTOR AMPLIFIERS 
FAL Phase 50W   £39•93 ; FAL Phase 100W   E611.115 

DISCO CONSOLES 
FAL Disco Mk 2   £82191 FAL Power Disco ... £123-75 .  

(with 70W RMS Amp) 

HEAVY DUTY 
LOUDSPEAKERS 

* SPECIAL OFFER PRICE * 
Decca 13in 10 watt HI-Fi 
speaker, plus matching 
tweeter £7.50 complete 
Suitable 2 way Xover   El . 21 
151n. 70W E.M.I. 8 ohm  £19.50 

SPEAKER CABINETS 
Suitable for any 12in. skeaker 
covered in rexine and vynair. 
Size: 18in x 18in x Ilin approx. £9.90 

DISCO LIGHTING 

Sound-lighting module . £7.110 
3 channel sound-light  £22.50 
Oilwheel 6in dia.   £555 
Suitable ; rpm motor   £1-00 
Strobe 4 Joule   £2500 
Single flash box   £7.50 
(100W Red, Blue, Gs. Yel.) 
Triple flash box   £16.25 

TEAK VENEERED SPEAKER CABINETS 
For 8 x Sin speaker   £3.50 each 
For 8m. + Tweeter   £5.00 each 
For 13 x 8in.   £6.50 each 
For 12in. + Tweeter   £9.91) each 

ALSO: Audio Connecting Leads. Tape. Cassettes, Stereo Systems, 
Mixers, Mic. Stands, Speaker Cloth, TurntaLles, Plynths. Covers, etc., etc. 

SGS EA1000 

3W AMPLIFIER 

MODULE £2-15. 

Handbook 10p 

Soliden 15W Class B 
Audio Amp thick film 
Circuit L3-55. 
Handbook 15p. 

TBA 800 5W Audio 
I.C. £1 50. Data 10p. 

UA041 5W Amplifier 
Module £3 75. 

ELECTRONIC COMPONENTS 
BARGAIN COMPONENT PACKS 

Path 
No. 
1 500 Carbon resistors, 4, 4, 1, 2 watt 
2 100 Electrolytic Condensers 
3 250 Ceramic, Polystyrene, Silver Mica, etc., 
Condensers 

4 250 Polyester. Polycarbonate. Paper. etc., 
Condensers. 

5 25 Potentiometers, assorted 
6 250 High-stab. 1%. 2%, 5% resistors. 
7 50 Assorted TagstrIps 
8 lib Assorted nuts, bolts, washers, spacers, 

etc. 
9 25 Assorted switches, rotary, lever, micro, 

toggle, etc. 
10 50 Preset Potentiometers. 

ALL COMPONENTS NEW AND UNUSED 
£1 + 25p p.p. per pack, £5 for 5 packs p/free. 

TEST EQUIPMENT 

TEKTRONIX Type 109 Pulse Generator   £75 
H P Transfer Oscillator, 5408, 100-290 MHz   £100 

H P Sweep Oscillator. H01-686C, 7-11 GHz   £120 
H P Sweep Oscillator, 684C, 4-8 GHz   £150 
MARCONI VHF-SHF Signal Generator. TF 1058   £200 

KLYSTON POWER SUPPLIES 
Large selection in stock. £20 each. 

PYE LING Automatic Cycling Oscillator. A.C. 0.1. 5Hz-5LHz LSO 
MARCONI TF 1400 Double Pulse Generator   £65 
CINTEL 1873 Square Wave and Pulse Generator   £59 
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PUSH BUTTON 
CAR RADIO KIT 

BUILD YOUR OWN TOURIST PUSH 
BUTTON CAR RADIO 

Technical specification. 
1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt 

operation on negative or positive earth. 
2.1 Integrated circuit output stage, pre built three stage 

IF Module. 
Controls Volume, manual tuning and five push buttons for 
station selection, illuminated tuning scale covering full 
medium and long wave bands. 
Size Chassis 7 ins. wide. 2 ins, high and rtyly ins. deep ¡Plum 

NOTE: The ability to solder on a printed circuitboard is 
necessary to complete this kit successfully. Circuit diagram 
and comprehensive instructions 55OFtes with kit. 

Car Radio Kit 
£6.60 — 55p. postage b packing. 
Speaker including baffle and fixing strips 

£1.65 -- 23p. postage Et packing. 
Recommended Car Aerial - fully retractable and locking. 

£1.35 post paid. 

STEREO 1 QUALITY SOUND 
FOR LESS THAN £19.00 
Stereo 21 easy to assemble audio system kit. - no soldering 
required Includes:-
8SR 3 speed deck, automatic, manual facilities together with 
ceramic cartridge. 
Two 8" 5" speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads 
and full, easy to follow assembly instructions. 

For the technically minded :— 
Specifications : 
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power 
output 2.7 watts per channel, Output impedance 8-15 ohms. 
Stereo headphone socket with automatic speaker cutout. 
Promion for auyiliary inputs - radio, tape. etc., and outputs for 
taping discs. Overall Dimensions. Speakers approx. 
15; " 8" x 4. Complete deck and cover in closed position 
approx. 15)" x 12" x 6. Complete only f18.45. • 16P. 
Extras if required. „ P & P 
Optional Diamond Styli L I . JI 
Specially selected pair of stereo headphones with individua 
level controls and padded earpieces to give optimum 
performance. £3.85. 

8TRAcK 
CARTRIDGE 
PLAYER 

F legan! self selector push button player for use 
with your own stereo system Compatible with 

Viscount III system the Stereo 21 and the 
Unisound module 

Technical specification. 
• 

Mains input. 240V. Output sensitivity 12SrnV 
Comparable unit sold elsewhere at £ 24.00 approx 

N iTerk)urs for only £ 10.60 - 90p. p Et p 
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BUILD YOUR 
OWN STEREO 
AMPLIFIER 

For the roan who wants to design his own stereo 
here's your chance to start, with Unisound— 

pre•amp. power amplifier and control panel. No 
soldering— just simply screw together. 4 watts 
per channel into 8 ohms. Inputs: 120mV ( for 

ceramic cartridge). The heart of Unisound is high 
efficiency I.C. monolithic power chips which 

ensure very low distortion over the audio spectrum. 

£7.64 - 55p. p Et p 

DISCO 
AMPLIFIER 

Reliant Mk IV Mono Amplifier, ideal for the 
small disco or house parties. 

Outputs 20 watts R.M.S. into 8 ohms (suitable 
for 15 ohms). 

Inputs • 5 Electrically Mixed Inputs. * 3 
Individual Mixing controls. Separate bass 
and treble controls common to all 5 inputs. 
Mixer employing F.E.T. ( Field Effect Transis-

tors). • Solid State Circuitry. 4Attractive Styling. 

1) Crystal Mic or Guitar 9mV. 2) Moving coil 
Mic or Guitar 8mV, 3), 4), 5) Medium output 
equipment ( Gram. Tuner. Monitor, Organ. etc.) 

- all 250mV sensitivity. 

Sire approx.12; insx 6 ins. 3) ins 

f13.50 — 60p. 
postage Et packing. 

PE TAPE LINK 
CONSTRUCTORS 

I 49 

A suitable 3 speed tape deck, less heads. 
Caters up to 5¡ ins. spools. 240V AC mains 
Unused but store soiled hence no 
warranty. £4.00 f1.00 p Et p 
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£49.00 
40 Watt Amplifier. 
Viscount III - R102 now 20 watts per channel. 
System I includes. 
Viscount Ill amplifier volume, bass, treble 
and balance controls, plus switches for mono/ 
stereo on/off function and bass and treble 
filters. Plus headphone socket 
Specification 
20 watts per channel into 8 ohms 
Total distortion a. IOW a. 1k11/ 0 I°. PU! (tor 
ceramic cartridges) 150mV into 3 Meg PU) 
(for magnetic cartridges! 4mV a 1141/ into 47K, 
equalised within ldB R.I A.A. Radio 150mV 
into 220K. ( Sensitivities given at full power). 
Tape out facilities: headphone socket, power 
out 250mW per channel. Tone controls and filter 
characteristics. Bass: 12dB to - 11cIB a 
60Hr. Bass filter: 6dB per octave cut. Treble 
control. treble 12dB to - 12dB a. 15kHz. 
Treble filter. 12dB per octave. Signal to noise 
ratio: (all controls at max.) - 58d8. 
Crosstalk better than 35dB on all inputs. 
Overload characteristics better than 26dB on all 
inputs. Size approx. 13:-i( 9"i( -. 
Garrard SP. 25 Mk Ill deck with magnetic 
cartridge. plinth and cover. 

Two Duo Type Il matched speakers - 
Enclosure site approx. 17-.10 u 6,' in 
simulated teak. Drive unit 13- x 8 with parasitic 

tweeter. Comp lete System f49.00 

£65-00 
System Il 
Viscount Ill amplifier As System li 
Garrard SP. 25 Mk Ill deck As Systein li 
Two Duo Type Ill matched speakers 
Enclosure size appro‘ 23: II:. 9' 
Finished in teak veneer Drive units appro. 
13; 8; with 3; HE speaker. Max power 
20 watts. 8 ohms. Erect range 20H/ to 20k11/. 

Complete System E65 .00 

PRICES: SYSTEM 1 
Viscount Ill R 102 aniplilier 124 20 11pErri 

.? 2 Duo Type II speakers 114 00 I 20 p b p 
Garrard SP25 Mk Ill with 
MAO cartridge plinth b Lover 118 00 II 75 b p 

total 156 20 

Available complete for only 149 00 13 50 p b p. 

PRICES: SYSTEM 2 
Viscaunt R 102 arnohlrel 124 20 liii Id ii 

2 Duo Type Ill speakers 13? 00 13 3011 b ii 

Garrard SP25 Mk III with 
MAO cartridge plinth b cover 113 00 II 75 p b ri 

tom t 14 10 

Available complete for 165 00 til p. b p . 

THE ULTIMATE 
COMPLETE SPEAKER 
SYSTEM EMI LE 315 

Recommended retail 
selling price, £ 86.00. 

Our price f45.00 

f3.50 postage a packing. 

A professional standard five 
way speaker system with 
enclosure giving top quality 
performance. 
Enclosure Dimensions 
approx. ( 3ft. ,c 2ft. x 1 ft.). 
Drive Units 
Hand built - 15- diameter 
bass with 3- voice coil, 
- two 5- diameter Mid 
Range units, 
- two 3,1 HF. units, 
plus matching crossover 
panel with two variable 
potentiometers for mid and 
high frequency adjustment. 
Powder Handling 
Continuous rating 
35 W rms., Peak power 
rating 70 W. 
Frequency Response 
20 Hz 20,000 Hz. 

EMI SPEAKERS 
FORISTICREDOCTION 

15- 14A/780. Bass unit on a rigid 
drecast chassis. Superior cone material 
handles up to 50 watts RMS. and is 
treated to give a smooth frequency 
response. Resonance 30 Hz. flux 
density 360.000 Maxvvells. Impedance 
at I kHz rs 8 ohms, 3 voice coil. 

Recommended retail price 
£40 80. 
OUR PRICE £ 18 -70 + 

f1 .50 p & p 

9-50 Kit Five matched speakers and 
crossover unit lor handling up to 
45 watts. frequency response from 20 
to 20.000 Hz 
Huge 19 14 ( appro. 1 high 
efficiency Baso Speaker with 
I 6,500- gauss magnet built on d heavy 
diecast frame. 

The four 10.000 gauss tweeters, each 
3; dia. appror.. are ten by the 
crossover which cirtrcally adiusts 
signal for maximum fidelity Impedance 
at 1 kHz . s 8 ohms Bass coil 2 . others 
0 5 Recommended list mite (44 00 

OUR PRICE f25 .00 + 

El -50 p Et p 

Special Offer. 

BARCLAYCARD 'r • 
Mail orders to Acton. Terms C.W.O. 
All enquires Stamped Addressed Envelope. 
Goods not despatched outside U.K. 

Just write your order giving o 
your credit card number Leaflets available for all items listed.' 
DO NOT SEND Send stamped addressed envelope. 

YOUR CARD •No leaflet available on Reliant Mk IV Mono 

ed••••••• 

Oà,• 

• 

Radio and TV Components ( Ac on) Ltd 

21 High Street, Acton, London W3 6NG c 
323 Edgware Road, London W2 
Edgware: 9 a.m.-5.30 p.m. Half day Thurs. 
Acton: 9.30 a.m.-5 p.m. Closed all day Wed. 
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339 
SPECIAL OFFER ! ! ! 

SMALL ELECTROLYTICS 
Ref. No. Capacity Voltage Price 
H8/1 1uF 150V 
H8/1A 2pF 150V 1:: 
8/2 2.2uF 25V 4p 

H13/2A 3-30F 25V 4p 
119/3 3re 50V 4p 
H8/3A Ire 50V Op 
H8/4 4 7pF 25V 4p 
H8/4A 5re 64V 4p 
148/5 5pF 10V 4p 
H8/5A SuF 150V 4p 
H8/6A 10uF 10V 4p 
H8/7 10re 70V 4p 
H8/8 18uF 35V 4p 
H8/8A 16uF 16V 4p 
H5/9 20uF IliV 2p 
H8/9A 20,uF 70V 4p 
H8/10 22,e 50V 4p 
H8/10A 22uF 103V 4p 
H9/11 250F 12V 4p 
H8/11A 24.te 275V 4p 
H8/12 32re laV lly 
H8/12A 301e 10V 4p 
H8/13A 32PF 50V 4p 
H8/14 40ze 25V Sp 
H8/14A 4022F 16V 4p 
H8/15 47uF 50V 4p 
H8/15A 40ze 35V 4p 
H7/1 50uF 6V 3p 
H7/1A 50uF 10V 4p 
H7/2A 64uF 25V 2p 
H7,3A 640F 25V 4p 
H7/4 640F 15V 4p 

Ret. No. Capacity Voltage Price 

H7/4A 64re 35V Sp 
H7/5  80uF 16V 4p 
H7/8 M 100uF 25V Sp 
H7/7 „nil.' 100uF 25V 4p 
H7/8 U 125re 16V Sp 
H7/13A rt 100uF 35V Sp 
H7/9 63V Sp 
H7/9A 0  gigZ 4V 4p 
H7/10 ,,. 125re 25V Sp 
H7/10A n 1600F 25V Us 
H7/11 k_m 180pF 25V Sp 
H7/11A U. 150re 16V Sp 
H7/13A  200uF 25V 8p 
H7/14 U. 220uF 50V 10p 
H7/14A N 2200F 18V Sp 
H7/15 220uF 25V Sp 
H7/15A _ 220re 35V 10P 
H6/1A ,"„" 2504F 4V 39 
H6/2 ..., 2500 25V 3p 
H5/3A S7r 320/IF 2-5V 311 
H6/4 is% 320re 10V 4p 
H6/4A ._ 330uF 16V Sp 
H6/5 .„,1— 330re 25V 10p 
H6/5A .„.; 3300 35V 15P 
H6/8 1G, 4700 25V 10p 
H6/8A Ch 470pF 35V 20p 
H6/9A 400uF 40V 29p 
H8/13A 1000uF 25V 10 

ALL GOODS PLUS 10% V.A.T. 

MULLARD ELECTROLYTIC CAPACITORS 
071 ana 072 Series 

Working Capacitance Ma:. Ripple 
Type No. Voltage Vdc. MF Current at 50.0 Weight Price 
071 15332 lo 3300 2-4 amps lac 1Sp 
071 15472 16 4700 3-9 amps lox 179 
071 15682 16 6800 5-8 amps 140, 22p 
072 15752 18 7500 + 7500 10-5 amps 3oz 37p 
072 15113 16 11030 + 11000 13-8 amps 4oz 41Ip 
071 16472 25 4700 5•4 amps 130z 22p 
072 16502 28 5000 + 5000 96 amps 3 oz 37p 
072 16752 25 7500 + 7500 12.6 amps 4-koz 49p 
071 18681 63 680 21 amps lox 15p 

1011 and 107 series 
106 16223 25 22000 17 amps 1001 Et 12 
106 17103 40 10000 12 amps Tioz Up 
107 10222 100 2200 10 amps 5/ox 74p 

Type No. Voltage Capacitance Weight Price 
10215163 16 16000 Box 20p 
104 90:103 20 39000 16oz 313p 
102 16802 25 8000 7oz 25p 
104 90001 45 20030 16oz Up 

A further 10% discount on lots of 100 01 any one type. 

Please calculate the weight of your order and Include appropriate postage. 

Not over 
1(lb 
Sib 
4Ib 
6Ib 

100 WATT RESISTORS 
100 CERAMIC 
CAPACITORS 
100 DIODES 

POSTAGE 21:43 I PACK No. 1 

100 RESISTORS 
100 CERAMIC 
CAPACITORS 
100 POLYSTYRENE 
CAPACITORS 

POSTAGE 20p I PACK No. 2 

1 VERO-BOARD CUTTER 
523 In. alta. 15 BOARDS 
SO SQ. INS. "ODD PIECES" 
VERO 

POSTAGE 20p I PACK No. 3 

100 RESISTORS 
100 CERAMIC 
CAPACITORS 
SO MULLARD POLYESTER 
CAPACITORS  

POSTAGE 20p I PACK No. 4 

Ordinary Parcels 
ISp 
21p 
2Sp 
29p 

Not over 
10Ib 
14Ib 
18lb 
22Ib 

Ordinary Parcels 
379 
47p 
Sip 
Up 

UNIJUNCTION TRANSISTORS SIMILAR TO 2N 2544 25p 

£1 
20 ASSORTED UNUSED 
MARKED, TESTED 
TRANSISTORS 
BC101 ETC. 

POSTAGE 20p I PACK No. 5 

1 TRANSISTORISED 
SIGNAL TRACER KIT 
1 TRANSISTORISED 
SIGNAL INJECTOR KIT 

POSTAGE 20p J PACK No. 6 

II COMPUTER PANELS 
CONTAINING MASSES OF 
DIODES. TRANSISTORS, 
INDUCTORS, RESISTORS 
CAPACITORS 

POSTAGE 27p l PACK No. 7 

DO RESISTORS 
100 CAPACITORS 
(ASSORTED TYPES) 

POSTAGE 209 I PACK No. 8 

2-LWhich type of Shopper 
are 

Shopper A, enthusiastic to a fault, is determined to 
track down the components he needs for his next 
project. We'll overlook the fact that he'll probably 
end up with pneumonia! 
Shopper B learnt his lesson long ago—now he simply 
sits back and orders all his requirements from his 
Home Radio Components' catalogue. The worst that 
could happen to him is that, being so absorbed in the 
catalogue, he might burn his toast! That's a small 
price to pay though for the comfort, convenience and 
economy of ordering components this way. 

You too can join the blissful " B's"—there must be about 
100,000 of them! To get your catalogue (240 large pages 
packed with 6,800 items, 1,770 of them illustrated) simply 
post the coupon with your P.O. or cheque for 77p (55p plus 
22p post and packing). Every catalogue contains 5 
vouchers, each worth 10p when used as directed. Send now. 

P-1,15f 7Ic y—og, Name ann—  Addiess— rn blocit —C3PlialS I 

- 

Name 

Address 

HOME RADIO (Components) LTD.. Regd. No. 912966 London. 
Deot PW. 234-240 London Road, Mitcham CR4 3HD 

— — — 
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SECOND GENERATION 25 WATT HYBRID 
A brand new hybrid fabrication technique, recently perfected in our laboratories, has 
enabled us to achieve our latest range of completely integrated devices. 
We have now finally reduced the modular amplifier to a simple input/output device 
requiring only the addition of a basic unstabilized (spilt line) power supply. 
The HY50 takes medium power modules to their logical conclusion by incorporating 
with it a heatsink, which is designed in special high conductivity alloy, sufficient for 
normal audio use without additional chassis sinking. All this without significantly 
increasing the size of the module comparable In size to a packet of ' King-size' 
cigarettes. 

Consistent with modern thinking a triple rated output circuit with a load fuse allows 
for peak transient response without distortion but ensures the necessary protection. 

OUTPUT POWER: • 
LOAD IMPEDANCE: 
INPUT SENSITIVITY: 
INPUT IMPEDANCE: 
TOTAL HARMONIC DISTORTION: 
SIGNAL/NOISE RATIO: 
FREQUENCY RESPONSE. 
SUPPLY VOLTAGE: 
SIZE: 

SPEC. 
25 watts RMS. 50 watts peak music power 
4.16Q into 8 fl 
Odb (0.775 volts RMS) 
47K0 
Less than 0.1% at 25 watts typically 0.05 
better than 75db 
10Hz-50KHz ±- 1db 
± 25 volts 
105 x 50 o 25 mm 

Price £5.40 mono. £11). 80 stereo - 

Price inclusive of VAT & P d P 

NEW HY5 PRE-AMPLIFIER 
Unchallenged for two tears, the HY5, our unique multifunction preamplifier/tone hybrid, has been brought 
into line with the advancements in our power hybrids. 
Like the HY50, the new HY5 has no external components á has been redesigned to run off a split power-
line with improvements in signal/noise, overload, capability ifs reduced distortion. The output has been 
Increased to match the power module (Odb), and to share the same power supply. 
Overall size is reduced by the use of a new thin film circuitry while the device still retains all the functions 
of the earlier device. 
When combined with tha HY50 a power supply only potentiometers are required to complete a simple 
mono amplifier with Input & output facilities expected to be found on HI-Fi amplifiers. 
The combination of two HY5's two HY50's sharing a common power Supply (PGU50 ) are linked by a 
balance control to form a complete stereo system. 

INPUTS SPEC. 
Magnetic Pick-up 3mV (within 1db RIAA curve) 
Ceramic Pick-up up to 3mV 
Microphone 10mV 
Tuner 250mV 
Auxiliary 3-100mV 
Input impedance 47k 1kHz 

OUTPUTS 
Tape 100mV. 
Main output, Odb (0.775volts) 

ACTIVE TONE CONTROLS 
Treble ± 12db at 10kHz 
Bass ± 12db at 100Hz 
OVERLOAD CAPABILITY (equalization stage) 40db on most sensitive input 
OUTPUT NOISE LEVEL (below 10mV magnetic input) 68db 
DISTORTION 0.05% at 1kHz 
SUPPLY VOLTAGE ± 16-25 volts 
SUPPLY CURRENT 15mA 
Price £4 • 51 mono. £9.02 stereo 
Price inclusive of VAT 6, P & P 

POWER SUPPLY PSU50 
The new PSU50 has a low profile look being only 2) inches high and can be used for either mono or stereo 
systems. 

SPEC. 
OUTPUT VOLTAGE ± 25 volts 
INPUT VOLTAGE 210-240 volts 
SIZE L. 70,0. 00,H. 60 mm 

Price £5'23 
Price inclusive of VAT & P & P 

CROSSLAND HOUSE • NACKINGTON•CANTERBURY• KENT 

CANTERBURY 63218 
Please note we reserve the right to substitute at our discretion updated versions of advertised designs 

where applicable. 
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become 
a RADIO-AMATEUR! 

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

free! Brochure, without obligation to: 

BRITISH NATIONAL RADIO 86 
ELECTRONICS SCHOOL P.O. Box 156, JERSEY 

NAME 

ADDRESS 

WI341 

BLOCK CAPS please 

WORTH PMITI« 
A JOINT ANNOUNCEMENT FROM 

IMMOFS 

Due to contractual commitments both at home 
and overseas Eddystone Receivers are in short 
supply. Whilst the manufacturers are doing 
their best to meet these requirements we 
would ask your forbearance and understand-
ing of the present delivery situation. Limited 

supplies of the ever popular EC1 .0 and EB37 
will continue to be available. Apologies for the 
necessity to " DIM THE LIGHT" — normal 
brilliance will be resumed as soon as possible. 

INIHOFS 

112-116 New Oxford St. 

London WC1A 1 HJ 

telephone 01 636 7878 

EDDYSTONE RADIO Ltd. 

Alvechurch Rd. 

Birmingham 1331 3PP 

telephone 021 475 2231 
R85 

vent eetot-A  e ixteYou ARE u et.ecT SOLDERING 
Please send me the following items 

-c'te e  A L706 INVADER Soldering instrument £2.42 When you buy B L646 INVADER Soldering instrument £2.66 

ADCOLA equipment C L1676 INVADER Soldering instrument f2.73 
you are purchasing the ED B131_11046 INVADER 12v Battery model £3.35 

76 INVADER 12v Battery model £3.50 
best soldering merchandise. 

These instruments 'identical 18w 
1, 811IT to those used in industry world 

vvide.The electronics industry 
use ADCOLA for our reliability. 
efficiency, precision and high 

safety standards. ADCOLA 
must be right for you! 

Treat yourself to the 
BEST! Order on 

yourcoupon 

NOW 

INVADER Soldering Kit 
G R500 ELECTRIC Desoldering tool 
H REEL Desoldering Braid 
I L686 SOLDERING stand 
J L68 PROTECTIVE stand 
K KILO SOLDER REEL 
L 3oz SOLDER REEL 
M SOLDER PACK 
New Catalogue 
All prices include 10% VAT 

PRINT NAME 

PRINT ADDRESS 

£4.73 
£9.79 
£0.75 
£1.97 
£1.31 
£1.74 
£0.52 
£0.10 

Please tick items required 

PW8 

Post to ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON SW4 6LH VAT REG D No.235 6153 72 REGD No. 442762 
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DON'T BUY TRIO 
(UNTIL YOU SEE THIS!) 

SENSATIONAL 9R59DS £52.59 (incl VAT) PLUS FREE SPEAKER 
DISCOUNTS • JR599 £165.00 (incl VAT) PLUS FREE HEADPHONES 

DELIVERED—OUR RISK! 

FOR ANY LOCATION 

COMPLETE RADIO 
STATION 

at a cost (delivered at our risk), little, if any more than the 
cost of the TRIO equipment alone! ! ! 

Including — in gold hammer finish stove enamel — 
the world record award winning 

JOYSTICK V.F.A. and JOYMATCH A.T.U. 
REGD. d, PAT. REGD. 

FREE 
Headphones or Speakers; Suitably Terminated Connectors; 
Handbook; Carriage; Insurance. In addition a JOYSTICK 
V.F.A.; JOYMATCH A.T.U.; feeder external mounting 
insulators are supplied FREE or greatly reduced when you 
buy a PARTRIDGE PACKAGE. 

A PARTRIDGE PACKAGE constitutes a COMPLETE RADIO STATION—ready to use however confined 
your domestic space. The World renowned TRIO range of Communications Receivers and Transceivers, 
the WORLD RECORD, internationally patented JOYSTICK V.F.A. (all band aerial) only 7' 6" long 
(assembled) and a JOYMATCH aerial tuning unit, a pair of matching headphones or internal speaker, 
plus accessories, go to complete your READY TO USE RADIO STATION at a price that truly represents 
VALUE FOR MONEY! H.P. FACILITIES WHERE POSSIBLE-24 HOUR DELIVERY (MON-FRI.) 

ADD £4.00—OUR RISK! 

PARTRIDGE PACKAGE 
No. 1 with Gen. Coverage AM/CW/SSB (MW/SW) 9R59DS Receiver £65•91 (Save £15•30) 
No. 2 with Amateur Bands 80 thru 10m AM/CW/SSB JR310 Receiver .. £90•97 (Save £22•35) 
No. 3 with Amateur Bands 180 thru 10m plus 2m AM/CW/SSB JR599 £1135•00 (Save £19•48) 
No. 4 with Amateur Bands 80 thru 10m TS/PS 515 Transceiver. 180w . . £231.00 (Save £37 .08) 
NOTHING MORE TO PAY I OUR RISK Access/Barclaycard orders accepted by ' phone 
JOYSTICK V.F.A. £13•75; JOYMATCH TX/RX A.T.U. 111A 1.6-32mHz £13•75; JOYMATCH A.T.U. 111 RX only 500kHz-
32mHz £13•75; JOYMATCH A.T.U. LO-Z500 TX/RX 500w SSB (PA Input), Built-In RF meter £19-91; Communications 8(1 head-
phones (suitable TRIO, EC10 etc.) £3•14; Matching Speaker (with Instructions for Internal fitting in 9R59DS & JR310) £2•00; 
TRIO: Linear Amplifier TL911 £172•15; TR2200 2m personal transceiver £87•45; TR7200 2m car transceiver £142 45; Spare set 
valves for 9R59DS £2-35; 0A2 Mains Stabiliser 74p. 

NEW : World-wide reception on the amazing " DX-CRYSTAL SET" £2.42 incl. unique aerial. 

NEW : AMTRON QUALITY KITS—send for brochure and prices. 

PARTRIDGE BUDGET LINE 
Artificial Earth—solves receive and transmit earth problems (as used on North Sea Oil Rigs I) £5 80; Aerial Bandswitch 
—tuned aerial for domestic receivers £5•80; A.T.U. KIT—for use with transmitters and Communications Receivers 
£5•80; (assembled £7.01); Mini SWR Bridge-1.8 to 180mHz, 2kw P.E.P., 75 or 500, S0239 sockets; 1:1 to 1:3 ratio, 
80 x 30 x 30mm £5•80. (All prices quoted INCLUDE V.A.T., CARRIAGE, PACKING, INSURANCE.) 
Send 3+p stamp for full illustrated details. Special TRIO brochures (state which) 34p stamp extra. 
NO V.A.T. ON OVERSEAS ORDERS! Carriage and insurance extra overseas orders 

RP7,-q,1171q, BOX 5 Rim. G3CED — G3VFA 
FOR EXPERT ADVICE AND INFORMATION 

Telephone: 0843 62535 or 62839 evenings and weekends 
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TEST 
EQUIPMENT 
MULTIMETERS 
(carr. etc. 30P) 
M210 20K/Volt Slimline 6 75 
TLH33D 2K/Volt Robust 7 - 50 
U437 10K/Volt Steel case. AC up to 40 KHz 4.95 
U4324 20K/Volt with AC current ranges 8.00 
AF105 50K/Volt 11.95 
U4313 20K/Volt AC current. Steel case 10.50 
U4341 Plus Built in transistor tester 10.50 
Model 500 30K/Volt 9.95 

OTHER EQUIPMENT 
SE250B Pocket Signal Injector 2 10 carr. 150 
SE500 Pocket Signal Tracer 1 70 carr. 15p 
TE15 Grid Dip meter 440kHr-

280mHz 15-00 carr. 30p 
TE40 AC Milltvoltmeter 1 2mHz 18-95 car,. 35P 
TEN 28 Range valve voltmeter 19.95 care. 40p 
TE2OD 120kHr-500mHz RF Generator 

15 - 95 carr. 40p 
TE22D 20Hz-200kHz Audio Generator 

18.95 carr. 401) 
SE350A Deluxe Signal Tracer 12 - 50 carr. 20P 
5E400 Volts/ohrns/R-C sub 

RF field/RE gen. 14- 75 cart. 20p 

New Revolutionary Supertester 68OR 
680R Mult,-tester Accessories 
£18 50 Transistor tester 11 00 

El ntronic voltmeter 18.00 
Ampclamp 11-95 
Temperature probe 11 95 
Guess meter 11.95 
Signal Injector S 95 
Phase Sequence 5-95 
EHT Probe 5-95 
Shunts 25/50/1004 4 50 

A SELECTION OF INTERESTING ITEMS 
C3025 Compact transistor tester 6.30 p 4 1315P 
E1300 Mono mag. cart. preamp 2.75 p 6 p 15o 
E1310 Stereo mag, cart. prearnp. 4.67 p 6. o 25p 
Easiphone telephone amplifier 7.95 Pa I/ 250 
131203 Teleamp. with PU coil 4.40 p6 p 20p 
LU Door Intercomm. and crunte 7-95 p 8.13.25P 
Chattalite ( lights as you talk) 13-90 p&p 20P 
1 Kw Dimmer/controller 3-00 p6p 10P 
9" Twin spring unit For 3-30 p 4 la 151, 
16- Twin spring unit Reverbs 6 -85 p.5 p 25P 
Car Tachometer Electronic 8-95 p&p 15P 
VHF 105 Aircraft Band Corrector 4 50 p 6 p 15p 
132005 4 Ch. sic. mixer 3.75 p 4 o 15P 
132004 2 ch. Stereo mixer 5.95 p&p 15p 
PK3 Kit. Etch your own prrnted crrcuits 

El SOr A n 20n 

BUILD THIS RADIO 
Portable MW LW 
radio kit using Munn,' 
RF/IF module. Features 
MW - bandspread for 
extra selectivity. Slow 
motion tuning. Fibre 
glass PVC cabinet. 600MW 
output. All parts £7-98 ( battery 220). ca', vtc Jzu.  

EXCLUSIVE: SPECIAL OFFERS 
MW/LW CAR RADIO Rotel RA310 15+15 watt 
+ or Earth with speaker Stereo Amplifier (List 
and fixings. £6 50 carr./ £52.00) £34-52. 
Packg. 30p. Wein W500 Battery/Mains 
8 TRACK CAR STEREO Cassette Recorder £12-75 
( - Earth) with speakers in AKAI GXC40 
Pods 6 fixings. £12 -50 Stereo cassette recorder. 
carr/packg. 40p. £59-95 carr/packg. 50p. 

Portable Battery Cassette Pair Mai ADM micro' 
Tape Player £7-25. Phones. £6-95 carr/Packg. 
Car Lighter Plug and adaptor 20P. 
for all cassette and radio PORTABLE CASSETTE 
6174/9 volt output (state TAPE PLAYER-
width) £1.95 each for car or carry around. £7 25 
Ratel Stereophones carr/packg. 20p. 
RH630 £4-50 HANIMAX BC808 POCKET 
RH700 £6-75 CALCULATOR WITH 
RN430 £3 30 KEY £28.95 

PANEL METERS • TRANSFORMERS • CONTROLS • RELAYS 
IRONS • TOOLS • VALVES • POT CORES MOST TYPES OF COMPONENTS 
You need a catalogue! 55p post paid complete with Discount Vouchers 

SPECIAL PURCHASES 
AVOMETER MOVEMENTS 

AVO 8 or 9 50mA MOVEMENTS 
Ex Brand New AVO's £3 50 
Post 20o 

UHF TV TUNERS 
CHANNELS 21 TO 64 
Brand new transistorised 
geared tuners for 625 Line 
Receiver IF output. £2 SO. 
Post 20P 

EASY TO BUILD KITS 
BY AMTRON-

EVERYTHING SUPPLIED 
Model No. 
310 Radio control receiver 
300 4-channel R/C transmit', 
345 Superhet R/C receiver 
455 AM signal generator 
65 Simple transistor tester 
115 8 watt Amplifier 
120 12 watt amplifier 
125 Stereo control unit 
130 Mono control unit 
605 Power supply 10, 115 
610 Power supply for 120 
615 Power supply for 2 x 120 
230 AM/FM aerial amplifier 
240 Auto packing light 
275 Mic. preamplifier 
570 LF generator 10Hz-1mHr 
575 Sq. wave generator 20Hz-20K),, 
590 SWR meter 
620 NI-CAD Charger 1 2-12v 
630 STAB Power supply 6-12v Ci 25-0-1 A 
690 DC motor speed Gov 
700 Electronic Chaffinch 
705 Windscreen wiper timer 
760 Acoustic switch 
780 Metal Detector (electronics Only) 
790 Capacitive Burglar alarm 
835 Guitar prearnp. 
840 Delay car alarm 
875 CAP. Discharge ignition for car Aflame 

(-Ve Earth) 
80 Scope Calibrator 

255 Level indicator 
525 120-160mHz VHF time, 
715 Photo cell switch 
795 Electronic continuity tester 
860 Photo timer 
871 Slide projector auto feed control 
235 Acoustic Alarm for driver 
465 Quartz XTAL checker 
322090 vSoigxnal Injector 

432 Testakit 
670 Buffer Battery Charger 
885 Capacitive Contact Alarm 
850 Electronic Keyer 
820 Electronic Digital Clock 

298 
5 95 
5.95 

12.33 
1.40 
3.90 
4 70 
5.70 
3.80 
455 
4 55 
5-73 
293 
540 
6-08 

15 80 
14 40 
12.85 
8.00 
8 15 
2.87 
7.00 
6.80 

10 75 
9.65 
6.85 
4.25 
6.15 

13 -15 
2.25 
6.15 
11-30 
7-70 
4.30 

13.25 
7.15 
7.60 
8-75 
2.30 
15-50 
19-30 
6 55 
6-25 

18.75 
58 -50 

ALL KITS OFFERED 
SUBJECT TO 
STOCK 
AVAILABILITY 

Prices correct at 
tim• of preparation. 
Subject to change 
without notice. 

BUILD THIS TUNER 
MW/LW Radio Turner to use with any amplifier. 
Features Mollard RF/IF module Ferrite aerial, built 
in battery. Excellent results. Size 7" a 20" a 
All parts £4 65. carr. 15p. 

MULTI-USE & RADIONIC KITS 
10-1 10 Projects 3.60 
50-1 10 Projects 8.00 
150-1 150 Projects 13.20 
Telephone Communicator 7.20 
X20 20 (Elec.) ‘ project , 4 95 
X40 40 ( radio) 1 9.45 
(carr./packing 400 

All transistor circuits with hand books 

Ali types offered subject to availability. 
Prices correct at tim• of press E & 0E. 
10% VAT TO BE ADDED TO ALL ORDERS. 
UK post etc. 15p per order untesi stated. 

Henry's RADIO LIMITED 
EDGWARE ROAD, W2 

SEE FACING 
PAGE FOR 
ADDRESSES 
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GARRARD BATTERY TAPE 
DECK 
GARRARD 2 speed 9 volt tape decks. Fitted record,' 
play and oscillator/Erase heads. Wind and rewind 
controls. Takes up to 4" spools. Brand new com. 
pieta with head circuits 
£9-50 carr. 30p 

TOP QUAL-
ITY SLIDER 
CONTROLS 
60mm stroke high 
quality controlS com-
plete with knobs (post. 
etc. 15p any quantity) 

Singles Log and Lin 
5K, 10K, 22K, 50K. 100K. 
250K, 500K, 1 Meo 
45p each. 

Ganged Log and Lin 
10K. 22K, 50K. 100K. 
250K, 65p each. 
(Quantity discounts 
available) 

Complete wolf, knobs. 

MARRIOT 
TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
'17 High Impedance 

£2.00 
'18' Med Impedance 

£2.00 
R730/E73 2 track mono 
Record/Erase low Imp. 
75P pair. 
Erase Heads for ' 17' and 
'18' 75p 
'63' 2 track mono. 
Hi imp. £1 75 
'43' Erase Head for ' 63' 

75p 
(Post. etc 15p at y 
quantity) 

SINCLAIR, MINIATURE AMPLI-
FIERS & TUNER/DECODER 
AMPLIFIERS (car,. etc. 20P) 

4-300, 03 watt 9 volt 1 SINCLAIR (carr. 200 
1 75 PROJECT 60 

104, 1 watt 9 volt 2.80 Z30 357 Z50 437 
304. 3watt 9 volt 295 Stereo 60 Preamp. 7.97 

PZ5 £3•97. PZ6 £6.37 555, 3 watt 12 volt 3-10 
E1208, 5 watt 12 volt 5.10 
408, 10 watt 24 volt 4-10 
410,10 watt 28 volt 4.95 
E1206. 30 watt 45 volt 

9.95 
61210 24 + 24 watts 

12 volt 7.25 
RE500, 5 watt IC mains 
operated Amplifier 
with controls £4-30 

SAC14, 7 + 7 watt 
Stereo with controls 

£8 70 
SAC13. 15 + 15 watt 
Stereo with controls 

£11 75 

PZ8 (for Z50) £4.77 
(TRANS £2.95) 

AFU £4.45 
New SINCLAIR 
PROJECT 80 
Stereo Preamp. 11 -85 
Audio Filter Unit 6.95 
Z4015 Watt Amp. 5'45 
260 25 Watt Amp. 6- 95 
PZ5 Mod. for 1 on 2 Z40 

4 - 98 
PZ6 Mod. (S Tab) 
1 on 2 240 7.98 
PZ8 Mod. (S Tab) 
1 on 2 Z60 7.98 
TRANSFORMER FOR 
PZ8 2-95 
Protect 605 X,' 19.95 

POWER SUPPLIES FOR 
EVERY PURPOSE 
(All cased unless stated chassis) 
470C 6/74/9 volt 300 MA (includes Multi-Adaptor for 
Tape Recorders, etc.) 2-15 post 20P 

Car Lighter Voltage Adaptors 300mA (State voltage 
6e, 74v, 9v) 1 95 ea. post 25p 

SC202 3/6/74/9 volt 400mA 3-35 carr. 30p 
HC244R Stabilised version 4-35 corr. 30p 
P500 9 vott 500mA 2-90 post 20P 
Pll 24 volt 500mA (chassis) 2.90 post 20c0 
P15 26/28 volt 1 amp (chassis) 290 post 20p 
P1080 12v 1 amp (chassis) 4.25 post 20p 
P1081 45v 0-9 amP (chassis) 7.50 post 20P 
P12 41-12 volt 0 4-1 amp 7.15 post 30P 
SE101A 3/6/9/12 volt 1 amp (Stab) 10-30 post 25p 
RP164 6/74/9/12 1 amp (Stab.) 10.20 post 300 

FIBRE OPTICS 
0.01 0/am. Mono Filament 
£1 50 per 25 metre reel 
013 Diem. 64 Fibres 
Sheathed. £1.00 per metre 
SPRAYS 15mm Dlam 
Mares Tells £9 50. 

ego 
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enrrs UK'S LARGEST RANGE OF TRANSISTORS, IC'S RECTIFIERS, ALL SEMICONDUCTOR DEVICES 
BEST PRICES RETAIL TRADE• EXPORT& INDUSTRIAL 

FREE BOOKLET 
All types of 
TRANSISTORS - RECTIFIERS 
BRIDGES-SCR's-TRIACS 
INTEGRATED CIRCUITS 
F.E.T.-LIGHT DEVICES 

OVER 1500 DIFFERENT DEVICES Semi-conductor Users 

ENTIRELY NEW EDITION (ask for booklet No. 34) 

SEND FOR YOUR FREE COPY TODAY 

More Devices 

New Prices 

New Ranges 

This is a must 

for all 

INTEGRATED CIRCUITS VERY IMPORTANT. ONLY branded IC's 
are to the FULL manufacturers specifications. 

ALL others are not. Henry's sell only branded Integrated Circuits ... From TEXAS 
I.T.T.... FAIRCHILD .. SIGNETICS. So why buy alternatives or under 

spec, devices when you can purchase the genulne article from us-ex stock ... 
need we say niori, 

1 1,1% e 
Type 1/ II 12/29 30/99 Type 1/11 12/29 30/99 Type 1/11 12/29 30/99 

IpipEp Ipiplp p 2 pip 
826740026 0.20 0.18 0-16 81:7448N 1.50 1.27 1.18 I 9267414226 2.88 2.88 2.52 
8N7401N 0.20 018 016 826743026 020 0-18 0-16 I 8267414326 1.44 1-44 126 
8N7401AN 0 38 0 38 0.33 026745126 0 20 0-18 0-16 
826740226 0.20 018 0-16 8›.74531,. 020 0.18 0.16 
826740326 020 0.18 0.16 8374543 020 018 0.16 
8N7403AN 0-38 038 033 8N7460N 0.20 0.18 0.16 
1326740426 0-24 0.21 0-18 026747026 0.33 0.30 0.27 
826740526 0 20 0.18 0.16 0374725 038 038 0.34 
8N7405AN 0 44 044 038 926747326 044 041 037 
826740626 040 0.38 0.35 826747426 0-48 0-48 0 42 
826740771 0-40 038 o- as 926747326 0.69 065 051 
826740826 025 0.22 0.19 8374763 0-45 0-36 0.32 
826740926 033 033 O-8$ 826748026 080 0.70 060 
8N7409AN 044 014 0-38 0374813 125 110 0-95 
826741026 0 20 018 016 871748226 087 0-80 0.72 
8574115 025 0-23 0-21 8:47483N 120 110 1.00 
81474123 0 28 028 025 826748526 187 1 87 1-63 
8N7412AN 0 38 0.38 0.38 SN7486N 0.60 0-50 0-44 
826741326 0.30 0.27 0.25 8:47489N 4-32 4.32 3.78 
826741426 072 072 063 8N7490N 0-75 070 0.63 
8374163 0 30 027 0 23 8N7491AN 1 10 1.00 0.90 
9374173 030 0-27 025 $ 26149226 075 070 0.83 
8:47420N 0-20 018 018 8374933 075 0-70 083 
8N7422N 0 20 0 28 0 25 8N7494X 0 85 0 80 0 75 
8:47422AN 0.38 0 38 0 33 8N7495N 0 85 0.80 075 
837423N 0 37 034 0-32 0374963 100 0 90 0 83 
8N7425N 0.37 0-37 0.32 8N74100N 2 16 1-89 1-89 
826742726 037 0 37 0 32 8N7410411 0 60 0 53 0.46 
8374283 0.43 043 0 37 EIN7410514 0 60 0-53 0 45 
8147430N 0.20 0.18 0 18 83741073 0.51 0 61 0 45 
8N7432N 0-37 037 032 8N74110N 067 0-57 050 
8374333 0.43 0 43 0 88 83741115 0.86 0.86 0.75 
8N7433AN 0.57 0-57 0.50 83741163 2.16 216 1.139 
8374373 0.43 0.43 0.37 83741183 1.00 090 083 
8374383 0 43 0 43 0.37 85741195 1.92 192 168 
81:7438AN 0-57 057 0 50 8N74120N 1-05 105 0 92 
8574403 0.20 0.18 0.16 85741215 0 57 0.57 0.50 
8N7441AN 0.85 0 79 0.73 8N74122N 0 80 080 0.70 
826744226 0-85 0-79 0.73 0N74123X 1-44 1.44 1.26 
8574435 150 1.27 1.13 83741235 069 0.89 0.60 
8374443 1.50 127 1.13 8574126N 0.89 0.69 0.60 
8374453 2.16 2.16 189 85741325 072 0.72 0-68 
826744626 2.16 2.16 1.89 83741365 063 0.83 0.55 8574198N 3.16 316 2.77 
837447A3 1.80 1.80 1.67 8:474141N 1.00 0.90 0-80 83741995 2.88 288 252 
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OF 
SN7400 SERIES IS CALCULATED ON THE TOTAL NUMBER ORDERED 
REGARDLESS OF MIX. 5N74 .. HIGH POWER ... SN74 ... LOW POWER 
SERIES IN STOCK ... SEND FOR LIST 36, FREE ON REQUEST. LOW PROFILE 
SOCKETS 14 PIN . • . 15p 16 PIN ... 179. 8 PIN ... 149 

8N74147N 2.30 2-80 1.83 
8574148N 2.01 2-01 1.63 
8374150X 2.30 2.80 2.01 
SN74151N 1.15 1.15 1.00 
S3741533 1.09 1.09 0.95 
3374164N 2.30 2-30 2.01 
8N74155N 1.15 1-15 1-00 
8N74156N 1.09 1-09 1.00 
8N74157N 1.09 1.09 0•95 
SX74159N 2.44 2.44 2-14 
8N74160N 1.58 1.58 1.38 
83741615 1.58 1.58 1-38 
83741625 1.58 1.58 1.38 
83741635 1-58 1-58 1.38 
8X7406-IN 2.01 2-01 1-76 
8N74105N 2.01 2-01 1.76 
33741663 2.16 2.16 1-89 
8267416771 4.10 4-10 3-59 
83741703 2.88 2-88 2-52 
83741725 5.76 5-76 5.04 
9717417371 1.86 1.66 1-45 
83741743 1.80 1.80 1-57 
8N74175N 1.29 1.29 1-11 
85741765 1.44 1.44 1-26 
83741775 1.44 1.44 1.26 
85741805 1.44 1 - 44 1 - 26 
83741815 5.18 5.18 4-53 
8717418226 1 - 44 1-44 1.26 
8N74184N 2.16 2•16 1-89 
8374185AN 

2.16 2-16 1.89 
8267418071 6-48 6• 48 5-67 
8717419071 2-80 2.30 2.01 
5267419171 2-30 2-30 2.01 
83741925 2.30 2-30 2.01 
8N74193N 2.30 2.30 2.01 
8267419471 1.72 1.72 1.51 
8267419226 1.44 1.44 1-26 
83741965 1.58 1.58 1.38 
85741975 1.58 1-68 1.38 

TRANSISTORS A SELECTION FOR FULL LIST SEND FOR 
BOOKLET 36 TODAY 

AAZ13 
AC107 
AC128 
AC187 
ACY17 
ACY39 
AD149 
ADI81 
AD182 
41117 
A1118 
AF139 
A1188 
AF239 
A8Y27 
BA115 
13AX13 
BC107 
13C108 
BC109 159 
BC109C 14P 
I3C113 189 
BC147 129 
BC189C 149 

10p 11C182 12p 1117.13 35p 0C36 65P 
359 IICY32 85p C1061) 55p 0C44 189 

20p 0C139 100 (% ET 111 oc45 209 BCY63 250 55p 0071 15p 

809 eel,0 15p GETII5 75p OM 209 
659 BCY71 20p (IET880 55p 0077 56p 

399 111)1241309 187 0003 209 
0081 289 60p 13CY72 13p L31309K 

89p 01)131 459 MAT121 25p 0C140 659 
20p 111115 22p 31.1E340 509 0C170 25p 
50p 111100 339 5IJE520 65p 0C200 55p 
339 BF194 13p 31.1E3055 OC202 90p 
409 1111413 26p 75p OCP71 100 
445 131X34 55p MPF105 46p ORPI2 959 
309 131X88 22p NKT21745p ORP60 455 
109 131,150 209 71K1404 609 P346A 20p 
59 131131 209 0.45 60p TIL209 259 
15p 131164 459 0.481 10D TIP29A 4911 
15p 131190 759 0A200 Sp TIP:30A 589 

BLY36 625 0A202 10p TIP31A 619 
118X20 199 OCI6 85p TIP41A 74p 
13U105 2 20 0C20 126 T1P42A 909 
By100 159 0C28 659 T1843 269 
BY127 15p 0C35 559 

ZTX108 10p 
ZTX300 14p I 
ZTX302 159 
ZTX500 15P 
20301 40p 
23897 15p 
226700 10p 
226930 20p 
2N987 459 
2261132 259 
2261304 229 
2N1613 209 
2N11371 1.00 
2N2147 75p 
2N21130 69p 
2N2926 109 
253013 209 
2263034 455 
2N3055 45p 
2N3440 50p 
2N3442 1-10 
2N3525 809 
233614 599 

V405A 255 21.'3702 119 

253714 1.60 
233771 1.75 
233773 2.25 
233790 225 
2263819 85p 
2263066 75g 
2:43903 15p 
254002 149 
2264126 159 
2N4871 869 
2265427 36g 
28001 8.00 
28026 8-90 
23303 709 
40250 409 
40361 45p 
40362 409 
40408 50p 
40488 75p 
40836 1.00 
40430 809 

TBA800 5 WATT I.C. 
Suitable alternative to 
51-4030. 5/30 volt oper-
ated. 8/16 ohm 5 watt 
output. 
With circuits and 
data £1 SO 

Sinclair 1C12 
with circuits and data. 
6 watt IC with printed 
circuit board 
28 volt operated £2•00 

ZN414 IC 
Integrated circuit radio as 
featured by many magazines 
(PW Jan. 73 Reprint 
Ref. No. 19 for 199) £1 20 

STROBE TUBE 
ZFT4AIXTF2. Suit-
able for Dec. '73 
Pratt. Electronics 

0-50 

ST2 (032) MAC 25p 
CRS1/40 SCR 45p 

Ultrasonic Transducers 
Operate at 40Khz up to 100 yds. 
Ideal remote switching and signalling. 
Complete with data transmitter and 
receiver new I.C. circuits. 
Per pair £5•90 
TA960 IC with socket £140 

3015F 7 SEG. 
I.C. size complete will 
data price £1.70 each 
(digital clock circuits 
rel. No. 31, 15P) 

TRANSISTORS SPECIAL OFFER 

2N3055 
25  47p ea 
100  42p 
500  39p 

1000  349 

' AF117 
25  15p ea 
100  13p 

' 500  129 
1000  10p 

BY127 
25  12p ea , 0C31 
100  10p - 
500   Op 25  48p ea 

1000   8p 100  42p 
500  38p 

1000  34p ZENER DIODES 
400 m/w BZY88/ 
BZX83. From 3.3 
volt - 33 volts 10p 
each 

1.3 watts 5% Mini-
ature Tubulars 
1N4700 series. 
From 33 volt - 33 
volt 189 each. 

10 watts. Sled 
Mounting. ZS 
serles 8.8 volts - 
100 volts 5% 409 
each. 

SILICON 
RECTIFIERS 
1 amp series 
IN4001 to IN4007 
From Op ea 
1-5 amp 
PL4001 to PL4007 
From 8p ea 
3 amp 
PL7001/IN5400 
From 14p ea 
Send for full list 36 

MORE OF 
EVERYTHING 

AT 

HENRY'S 
See pages 1040, 
1041 and Outside 
Back Cover of this 
magazine. 

BEST VALUE 

LINEAR I.C. 

702C (T05) 
709C (T05) 

709C (D.I.L.) 
723C (T099) 
723C ( D.I.L.) 
728C (OIL.) 
728C (T099) 
741C (T05) 50p 
741C ( D.I.L.) 50p 

747C (T099) E1- 11p 
748C ( 0.I.L.) 61p 

75p 
399 
359 
110p 
1110p 
459 
45p 

TRIACS - Stnd. mounting with 
accessories 
3 AMP RANGE 1-11 
Type P.I.V. Price ea. 
SC35A 100v 80p 
SC35B SC35D 200v 85p 400v 909 1 

SC35E 500v £1.20 
8 AMP RANGE 
SC40A 1130v 909 
SC4013 200v 95p 
SC4OD 400v f1.20 
SCIOE 500v £1.50 
10 AMP RANGE 
SC45A 100v 21-05 
SC458 200v £1.15 
SC450 400v £1.45 
SC45E 500v £1.85 
15 AMP RANGE 
SCSOA 100v £1 45 
SC50(3 200v £1 - II5 
SC5OD 400v £1.95 
SC50E 500v £2.25 
TRIACS - Additional Type 
40430 TRIAC (T066) 85p 
40669 TRIAC ( Plastic) 

909 
40486 TRIAC (T05) 750 

Semi-
Conductor 
QUANTITY 
DISCOUNTS 
10% 12-. 15% 
25+, 20% 100+ 

Any one type 
except where 
quantity 
discounts shown. 

Min. order .21 00 
please. 

3 Amp 
TO48 

NEW RANGES 
BRIDGE RECTIFIERS 
FEATURES SMALL SIZE AND 
LOW COST Sizes, are approx. 
250MiA QUARTER AMP 
13025/05 50 Ply 169 
B025/10 100 PIV 189 

x 4" dia. 
AMP 1-11 Pricing 

TYPe P.1.V. Price ea. 
B05/05 50v 20p 
805/10 100v 22p 
B05(20 200v 239 
1305/40 400v 259 
805 ,60 600v 27p 
5I1 x SL x x>x" dia. 
1 AMP P.I.V. 
B1/05 50v 259 
131/10 100v 25P 
131/20 200v 299 
81/60 603v 30P 
5F1 a 41-4 dia. 
1 AMP P.I.V. 
W005 50v 209 
W01 100v SOP 
WO2 200v 32p 
WO6 600v 389 

x j" Tubular 
2 AMPS P.I.V. 
82/05 50v 359 
52/10 100v 409 
132/20 200v 45p 
B2/60 600v 509 
132/100 1000v 55p 
5F1 x 51. x dia. 
4 AMPS P.I.V. 
B4/100 100v 559 
B4/200 200v 59p 
134/400 400v 659 
B41600 600v 75P 
B4/800 800v £1.00 
5I1 a5L x dia. 
6 AMPS P.I.V. 
136/05 50v 65p 
136 ,10 100v 70p 
B8/20 200v 80p I 
136/40 400v 109 
B6/6x0 600v f1 00 
5F1 x 51_ x dia. 

SILICON CONTROLLED 
RECTIFIERS 
Type 
ONE AMP (TOS) P.I.V 
CRS 1/05AF 50v 
CRS 1/10AF 100v 
CRS 1/20AF 200v 
CRS 1/40AF 400v 
CRS 1/60AF 600v 
THREE AMP (TOM) 
CRS 3/05AF 50v 
CRS 3/10AF 100v 
CRS 3120AF 200v 
CRS 3/40AF 400v 
CRS 3/60AF 600v 
FIVE AMP 
CRS 5,400 400v 
SEVEN AMP (T0411) 
CRS 7/100 100v 
CRS 7/200 200v 
CRS 7/400 434)v 
CRS 7/600 600v 

1-11 

309 
30p 
35p 
45o 
55p 

409 
409 
45p 
55p 
115p 

60p 

80p 
879 
115p 
¡Sp 

All types offered subiect to availability. Prices correct at time of oress E. /9 O. E. l °;, VAT to be added to all orders. UK post, etc, Isp. per order. 

Henn/9s LRIAMDI !PE D 
EDGWARE ROAD, LONDON W2 

404.406 Electronoc Components dnd Equtpment 01 402 8381 
309 PA Chico Lightlog High Power Sound 01-723 6963 
303 Bargains Store ' Callers only 
H•rme• .0.11 Ca, Enteunannnt ,,pliOn and bYoricoe, nue oven 
120 Shaftesbury A . London W1 01 .437 9692 
104 Burnt Oak Broadway. Burnt Oak. Edgware 01 952 7402 
190 194 Station Road. Harrow.NlIddlesox 01-663 7788 9 
354 356 Edgware Rodd London W2 01.402 5854 4736 

All ', Ida to 
303 Edgware Road. 
London W2 1 BW 

All sh 
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TWO NEW ADDITIONS TO FANE ' POP' RANGE LOUDSPEAKERS 
POP 40 10" 40 Watt 

Impedance 8-15 ohms 

Gauss 12,000 

Voice Coil Diem. 2' 

Fitted Tweeter Cone 

Range 50-15,000 Hz 

flac. Retail Price 

£10.95 

BRIEF DETAILS OF OTHER ' POP' 

SPEAKERS 

POP Rec. Retail Price 
'15' 12" 15 W. 1" Voice Coil £5.75 

'25/2' 12" 30 W. 2" „ 

'50' 12" 50 W. 2" „ 

'60' 15" 60 W. 2" „ 

'100' 18" 100 W. 3" 
• 

£8 • 75 

£12.75 

£15.75 

£27 - 50 

Also for those who can 
afford the very best 
For Bass Instrument 

Reproduction 

BASS CRESCENDO '12' 
12" 100 Watt 3" Pole Diam. 

BASS CRESCENDO '15' 
15" 100 Watt 3" Pole Diam. 

Rec. Retail Price 

CRESCENDO 12' 

Rec. Retail Price 

CRESCENDO 15' 

£39.95 £413•83 
PRICES QUOTED INCLUDE VAT 
Distributors to Wholesale d Retail Traders 
LINEAR PRODUCTS LTD., Electron Works, Armley, Leeds. 

POP 55 12" 60 Watt 

Impedance 8-15 ohms 

Gauss 15,000 

Voice Coll Diem. 2' 

Range 50-9,000 Hz 

AN ALL PURPOSE 
UNIT OF HIGH 
SENSITIVITY 

Rec. Retail Price 

£15.95 

THERE IS ALSO A 12- CRESCENDO 

SPEAKER FOR GENERAL PURPOSE 

PUBLIC ADDRESS, AND ANOTHER 

ONE FOR LEAD or RHYTHM GUITAR. 

Please send S.A.E. for leaflet on 'POP' or 'CRESCENDO' 
Range Speakers 

Manufacturers enquiries to 
FANE ACOUSTICS LTD., 286 Bradford Road, Batley, Yorks. 

'Viellerteefo, . types of 
reAuszerae EQUIPMENT 
RUN YOUR TAPE RECORDER 
OFF AC MAINS 

co mplete and ready to \ 
Mains unit 

plug int.  
cette-recorder. (State 
voltage, make and 
type of plug required. 
If In eloubt send fla-
grant of recorder 
socket). 

ONLY £2.75 p & p 20p 

PLUS-3 MAINS UNIT 
Provides three Aeparate 
'witched output voltage, 
¡iv., 71v. and 9v. DC. 
Attractive caw: riming lead 
output socket, plug ars1 
Iced. Sire 4 x II x 2110. 

ONLY 
PB P 201, 

Extra lead with plug to fit your es—. recorder 
509. (State oo,lvl arid Hu, required.) 

MAINS UNIT FOR 
TRANSISTOR RADIO 
ONLY 
For single outputs, 6v, 9v £2,20 
I.'or two Reparate outputs, 6v + 6v.. 
iv + 9e. £Y•75 T.. it P. 20p per unit. 
(Please state outputs required). 

All units are completely imolateil from mains by 
double wound transformer ensuring 100% safety. 

ALL PRICES INC VAT 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.) 

36 Raymond Ave., South Woodford 
London, E 18 21-IG 

Stove Enamelled 
STEEL 
CABINET 

ca 

List price £8 25 

OUR PRICE 

£6.50 
incl. V.A.T. 
Carriage 44p 

With 48 see-through Drawers 
Ideal for the Radio Constructor 

As supplied by us to SCHOOLS. 
TECHNICAL COLLEGES. HOSPI-
TALS, SHOPS and industry 
throughout the country. Silver grey 
stove enamelled steel cabinet with 
48 transparent styrene drawers fitted 
with moulded handles and label slots. 
Dividers can be supplied at a small 
extra charge to enable each drawer 
to be sub-divided into six compart-
ments. See-through drawers allow 
swift selection of contents at a 
glance. A really first-class time and 
space saving unit. Size of cabinet 
21I" x 11C x 6}", size of drawers 
6}" x 2} " s1. 

Callers welcome. 

SEND FOR FREE ILLUSTRATED LEAFLETS 

Trade 111 Chiltern Drive•Surbiton Surrey 
sn.,i,00,1)-399 4383 Rids le,==., 

oiriddan 
A LOWS COMPLETE 

LiGHTING CONTROL 

The DEXTER DIMMASWITCH is an attractive 
Dimma unit which simply replaces the normal 
light switch It is available as a complete -ready 
to install" unit or "simple to assemble- kit. Two 
models are available controlling up to 300W or 
600W of all lights, except fluorescents, at mains 
200-250V. 50Hz. All DEXTER DIMMASWITCH 
models have built•in radio interference suppres-
sion. 600 watt £3.52 Kit form £2.97 

300 watt f2.97 Kit form £2.42 
All plus 12p post and packing 
Prices include VAT. Please send c.w.o. to. 

DEXTER & COMPANY 

5 ULVER HOUSE 

19 KING STREET 

CHESTER CH1 2AH 

Tel: 0244-25883 

ES SUMMED 

10 NM ROYEIIIMENT 

DEPARTMENTS.NOMMTilS 

Oat AUTHORITIES. 

ETC 
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On the index page of Catalogue 7, between " Aluminium Boxes" 
and "Zener Diodes" are over 200 references to contents 
amounting in all to thousands of items, classified, described, 
often illustrated, and priced. There is a wealth of technical 
diagrams and data. At 25p, Catalogue 7 is excellent value by any 
standard. With the 25p Refund Voucher it costs you virtually 
nothing when you order L5-worth or more. 

25 IANBCLLEU O N N  OG R2D5 pE RRsE FE U5 ND 11 DR Vro OD UR CE EI Rs T ALLOWVALUE-AL. uE-

* * A se:Le:41110N Fit41311 Ele" 4ATALOGIT 7 
TRANSISTORS 
and semi-conductors of many types from simple 
diodes to ICs photo-sensitive devices, threshold 
switches. etc. etc. 

MINITRON DIGITAL INDICATORS 
301516 Seven segment filament, compatible with 
standard logic modules. 0-9 and decimal point; 
9mm characters in 16 lead OIL (some alphabetical 
symbols available) £1.20 
Suitable BCD decoder driver £1-15 
3015G showing + or - & 1 A dec. pt. £1 20 

DALY ELECTROLYTIC CAPACITORS 
in cans, plastic sleeved 
1000mF/25V 289 1000i50 41p 1000/100 $29 
2000mF/25V 37p 2000/50 579 2200/100 £1.54 
5000m F/25V 620 5000/50 £1.18 5000/100 £2 - 91 

POLYESTER CAPACITORS TYPE C.280 
Radial leads for P.C.B. mounting. Working collage 
250V d.c. 
0.01. 0 015, 0'022, 0.033, 0.047 ea. 1p 
0.068. 0.1, 0.15 ea. 4p 
0-22 , 51): 0-33 79; 0.47 89: 0•68 11p; 1-0 14p; 
1 5 24; 2.2 24p 

SILVERED MICA CAPACITORS 
Working collage 500V d.c. 
Values in pFs-2 . 2 to 820 in 32 stages ea. 660 
1000, 1500 7p; 1800 Ip; 2200 10p: 2700, 3600 129; 
47(X). 5000 15p: 6800 209; 8200. 10,000 259 

POTENTIOMETERS 
ROTARY. CARBON TRACK. Double wipers 
for good contact and long working life 
P.20 SINGLE linear 100ohms to 2.2megohrns. ea. 149 
P.20 SINGLE lag. 4.7Kohms to 2.2rnegohms, ea. 14p 
JP.20 DUAL GANG lin. 4-7Kohms to 2.2megohms. 

ea. 414) 
JP.20 DUAL GANG log. 4•7Kohms to 2•2megohms. 

ea. Olp 
JP.20 DUAL GANG Logiantilog 10L, 22K. 47K. 

1 megohm only ea. 41Ip 
JP.20 DUAL GANG antilog 10K only 42p 
2A DP mains switch for any of above 149 extra. 
Decades of 10 22 and 47 only available in ranges 
above. 
Skeleton Carbon Presets Type PR. horizontal or 
vertical Op each. 

SLIDER POTENTIOMETERS 
Linear or log. 10K to 1 meg. In all popular values 

ea. 30p 
Escutcheon plates, black. white or light grey, ea. 189 
Control knobs, blk/whtired/yel/grn/blue/dk. grey/It. 
grey ea. 7 p 

ZENER DIODES 
Full range E24 values: 400mW: 2 . 7V to 38‘1,149 each; 
1W: 6.8V to 82V, 219 each; 1.5W: 4.7V to 75V. 
411p each. Clip to increase 1.5W rating to 3 watts 
(type 266F), 49. 

RESISTORS 
Code Watts Ohms 

C 1/20 82-220K 
C 1¡3 4-7-470K 
C 1.2 4.7-10M 
C 34 4.7-10M 
C 1 4.7-10M 
MO 112 10-1M 
WW 1 0-22-3 .9 
WW 3 1-10K 
WW 7 1-10K 

1 to 9 10 to 99 WO uta 
(see note below) 

7-5 
1-3 1 1 0-9 nett 
1;3 1 1 0 9 nett 
1.5 1.2 0-9 nett 
3.2 2-5 1-9 nett 
4 3.3 2-3 nett 
o o 
7 7 6 
9 e nett 

Codes: 
C carbon film, high stability, low noise. 
MO metal oxide. Electrosil TR5, ultra low noise. 
WW wire wound. Plessey. 

Values: All E12 except C ¡ W. C ¡ W. and MO ¡W. 
E12: 10, 12. 15, 18, 22, 27. 33, 39, 47, 56, 68. 82 
and their decades. 

E24: as E12 plus it, 13. 16, 20, 24, 30. 36, 43, 51, 
62. 75, 91 and their decades. 

Tolerances: 
5% except WWI 10% rOOSt> and MO ¡W 2%. 

Prices are in penc• each for quantities of the 
same ohmic value and power rating. NOT 
mixed values. (Ignore fractions of one penny 
on total value of resistor order.) Prices for 100 
UP in units of 100 only. 

VEROBOARD 
Copper clad 0.1 matrix-2 5 o 3 76 ins. 24p: 3.75 o 
3 75 ins.-27p: 2-505 ins.-27p: 3.75 x 5 ins.-30p. 
Copper clad 0.15 In. matrix 2 5 x 3-75 ins.-18p: 
3.75 x 3.75 ins.-27p: 2.5 x 5 ins.-27p: 375 a 
5 ins.-33p. 
Vero spot lace cutter (any matrix) 43p. 
0.040 pins (for 0.1 matrix) per 100-309. 
0.052 pins ( lar 0.15 matrix) per 100-30p. 

ELECTRöVKUIE LTD 

BAXANDALL SPEAKER KIT 
As designed by P. J. Baxandall and described 
originally in " Wireless World." Simple to 
assemble, fantastically good results and a greater 
money saver. Carries 10 watts RMS. 15 ohms 
impedance. Size 18ina 12in a 10in. Complete kit. 
including pack- flat cabinet. £14-90. 
The size and weight of this product obliges us to 
Charge 70p part cost of cart, in U.K. 
Equaliser Assembly. £2•30. 
Loudspeaker Unit 59RM109. £2 45. 
Cabinet Kit (to Baxandall design). £10.45. 
Cross-over choke included in full kit above. £1.30. 

This is EV Service 
DISCOUNTS 
Available on all stems except those shown with 
NETT PRICES. 10% on orders from L5 to £14.99. 
15% on orders £15 and over. 

PACKING AND POSTAGE FREE 
in U.K. For mail orders for £2 list value and under 
there is an additional handling charge of 10p. 

GUARANTEE OF QUALITY 
All goods are sold on the understanding that they 
conform to manufacturers' specifications and 
satisfaction is guaranteed as such-no rejects. 
'seconds' or sub-standard merchandise Is altered 
for sale. 

Prices quoted do not include VAT., for 
which 10% must be added to total nett 
value of order. Prices subject to alteration 
without notice. 

GIRO ACCOUNT No. 38/67 I /4002 
All postal communications, mail orders 
etc. to Head Office at Egham address. 
S.A.E. with enquiries requiring answers. 



TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs—they can help you too ! 
Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

• C. & G. Telecommunications Techns'. Certs. 

• Radio Amateurs' Examination 

• General Radiocommunications Certificate 

• C. & G. Radio Servicing Theory 

• General Certificate of Education. etc. 

Now available Colour T.V. Servicing 

Examination Students coached until successful 

N EWSELF-BUILD RADIO COURSES 
Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while 

building your own 5- valve receiver, transistor portable, 
and high-grade test instruments—all under expert tuition. 

Transistor Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of I CS courses in Radio, T.V. and Electronics. 

Accredited by the CACC Member of the ACC 

Please send me the ICS prospectus—free and without obligation  

(state Subject or Exam)  

NAME   
(BLOCK CAPITALS PLEASE) 

ADDRESS   

AGE OCCUPATION   

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 232D, lntertext House, 
Stewarts Road, 

L London, S.W.8 4UJ 
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!MBAR N1N3 MIXER KIT 

INTRODUCING THE NEW DABAR MINI THREE CHANNEL 
MIXER KIT WITH THE FOLLOWING FEATURES: 

* Three inputs easily adjustable to suit users input requirements. e.g.. 
Mic., Tape, Disc.. etc. 

* Uses advanced design with five integrated circuits. 
* Slider fader volume controls mount directly on P.C. board. 
* Full range bass and treble controls. 

* Guaranteed top grade components with fibreglass printed circuit board. 
ready-drilled and tinned. 

* Battery operated (2 x PP3) not supplied with kit. 
* Easy to follow assembly Instructions (available separately 25p). 
* Attractive ready punched facia plate, available at extra cost. gives that 

professional finish to the unit. 
* Size: 9.5" x 4.8" x 2". 

PRICE, KIT ONLY £11.00 
FACIA PLATE Et so 
MANUAL AND ASSEMBLY INSTRUCTIONS 2SP 
AVAILABLE READY BUILT WITH FACIA £15 00 

ALL PRICES INCLUDE V.A.T. 6 POSTAGE IN U.K. 

S.A.E. ALL ENQUIRIES. 

MBAR ELECTRONIC PRODUCTS 
98, LICHFIELD STREET, WALSALL, STAFFS, WSI IUZ. 

TRANSISTORISED F.M. tuner head with A.M. gang, slow 
motion drive. 88-108Mcs, with circuit diagram. £2.30p. 
P-C BOARDS (not computer pane(s) 
1 off 6 transistors single wave band 
1 off 4 transistor audio 
1 off 3 transistor £1.60 the three. 

LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each, 
4 for £1.00. 

All Transistor STEREOGRAM CHASSIS. Medium, Long 
and VHF, FM. 3 Watts per channel S M rating. With circuit 
service manual. Less tuning scale which can be obtained from 
well known British manufacturer . . . £20. 

Colour Translator panels, as used on well known British E.V.R. 
Teleplayer. All new panels and components. Type and contents 
of transistors listed below. Each panel £3.50 each. 

X605..14 off BC148. 2 RCA ca3054(ic). 1 crystal 4.433618MHz. 
Z607..12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA 
ca3045(ic). 
Z608..23 off BC148. 2 BC158. 
Z612..12 off ME4102. 2 BC251B, 1 BFY50. 

CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal 
controlled heterodyne wave-meter covering 500KHz-10MHz 
(harmonics up to 30MHz) power required 300V DC 15mA. 
12V 0.3A DC. Test equipment for 62T M RC. £2.50 each. 

WIRE-WOUND RESISTORS. Our selection of mixed Ohms 
and Watts. 25 for £1.50, 50 for £2.50, parcel of 1,000 £30.00. 
CONDENSER-ELECTRET MIC INSERT incorporating 
FET Preamp 1; volt Supply. Details of connections included 
£1.75. 

AUDIO AMPLIFIER MODULE. Due to bulk purchase we 
can now offer the Audio Amplifier Module (Mullard LP1173) 
output power, nominal 10 watt. Supply voltage 24 volt, with 
reference data for £2.50. 

ALL ITEMS INCLUDE VAT 

All items post paid in GREAT BRITAIN 

SIMPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, LU3 I JD, BEDS. 



NEW EDU-KIT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 

Total Building Costs 
P P & 44n £1.23 (Overseas 
P & P 11-85) 

1- 10% VAT 72p) 

* 4 Transistor Earpiece Radio. * 5 Transistor Push Pull 
Amplifier. 

* Signal Tracer. * 7 Transistor Loudspeaker 
Radio MW/LW 

* 5 Transistor Short Wet e 
Radio. 

* Electronic Metronome. 

* Electronic Noise Generator 

* Signal injector. 

* Transistor Tester NPN-PN P. 

* 4 Transistor Push Pull 
Amplifier. 

* Batteryien Crystal Radio. 

* One Transistor Radio. 

* 2 Transistor Regeneratit 
Radio. 

* 3 Transistor Regenenth 
Radio. 

* Audible Continuity Tester. 

* Sensitive Pre-Amplitler. 

Components Include: 24 Resistors • 21 Capacitors • 10 Transistors • 31- Loudspeaker• Earpiece 
• Mica Baseboard • 3 I2-way connectors • 2 Volume controls • 2 Slider Switches • 1 
Tuning Condenser • 3 Knobs • Ready Wound MW/LW/SW Coils • Ferrite Rod • 6+ 
yards of wire• 1 Yard of sleeving etc. • Parts Price List and Plans 50p. (Free with parts). 

NEW 
ROAMER 
NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

N ii.e Transistors, 9 Tuneable teat ebeit.1.. o. Roamer Ten 
Built in ferrite rod aerial for MW/LW. Retractable 
chrome-plated telescopic aerial for VIII, and 8W. Push 
Pull output using 600 neV transistors. 9 Translators and 

tl lode., tuning condenser with V.H.F. section, separate 
coil for aircraft, moving roil loudspeaker, volume ON/OFF 
and wavechange controls. Attractive all white case with 
red grille and carrying strap. Sire 91" x 7" x sr 
approx. Parts Price Lint and Plans 30p ( Free with parta). 

Total 
Building £6.95 
Costs 1-1- 10% VAT 69p1 

POCKET 
FIVE 
3 Tunable wavebands. MW. 
1..W. and Trawler Band. 
7 stage., 5 transistors and 

d lode., aupersenaitive 
ferrite rod aerial. moving coil Total Building Costs 

loudspeaker, attractive black £2 28 ir. 
and gold case. Ellse for x 14" o • . 
31" approx. Plans and Parts 26p 
Prire List 13p (Free with parts). (+ 10% VAT 22p) 

(Oversea. P & P 11-25) 

P P & Ins. 44p 
(Overseas 
P a P / I 85) 

Total Building Costs 

£2.50 
( 10% VAT 25p/ 

TRANSONA 
FIVE 
Waveband., transistors and 
.peaker as Pocket Five. 
Larger Case with Red 
Speaker Grille and Tuning 
Dial. Plans and Part. 

PP & Ins. Price List 15p (Free with 
26p porta). 

(Overseas PA P £ 125) 

NEW 
Everyday 
Series 
Build this 
exciting New 
aerie, cot designs 

E.V.5. a Transistors and I diode., MW/LW. Powered 
by 41 volt Battery. Ferrite rod aerial, tuning condenser. 
volume control, and loudspeaker. Attractive case with 
red speaker grille. Sire x 51- x 21" approx. 
Parts Price List and Plens 15p. Free with parto. 

Talai BuildIng £2.73 1+ 10% VAT 170 P P & Ins. 30p 

COati (Overseas P & P 11.25) 

E.V.e. Case and looks as above. 6 Transistora and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3' loudspeaker. etc., MW/LW coverage. Pooh Pull out-
put. Part. Price List and Plans 15p. Free with parts. 

Total 3.60 PP181:1..,,Z.rOp 
Building , + 0. 1 36p) 
COsta (Overseas PAP /1.251 

E.V.7. Cane and looks as above. 7 Transistors and 3 
diodes. 8Ix waveband. MW/LW, Trawler Band. 8W1. 
8W2. SW S. powered by 9 volt batten. Push Pull output. 
Telescopic aerial for short waves. 3" Loudspeaker. 
Parts Price Lint and Easy Build Plans 20p. Free with 
parts. Oversee. )' & P 11 05. 

Total 
Building £4.08 P P & Ins. 31p Oserteen P P 11-85 
Costs ( 10% VAT 40p) 

ROAMER EIGHT 
Mk I 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Waveband.: 
5IVi'2. LW, SWI, SW?, 8W3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and 
LW. Retractable chrome slated Telescopic aerial for 
Short Wave.. Push pull output using 600mW transistors. 
Car aerial and Tape record sockets. Selectivity switch. 
8 transistors plus 3 diodes. Latest 4'2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning condenser. Volume/ 
on/off, tuning, wave change and tone controls. Attractive 
cane in rich chestnut shade with gold blocking. Sire 9 x 7 x 
41n. approx. Easy to follow instructions and diagrams. 
Parts price list and plans 231, ( FREE with Darts). 

Total building costs £6.98 P P Inc. 47P 
er Ovseas P P £1.851 (± 10% VAT 

691,) 

TRANS EIGHT 8 TRANSISTORS and 8 DIODES 

6 Tunable Witt ebands: MW, LW, 8WI, SW2, 8W3 and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short 
Waves. Sin. Speaker. 8 improved type transistors pine 3 diodes. Attractis e 
rase in black with red grille, dial and 
Ideck knobs with polished metal inserts. Total building costs 
Size 9 s 51 x 211n. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power to 
drive a larger speaker. Parts price list ( 1. 10% VAT 449) 
and plain 25p ( FREE with parts). (Overseas P & P t1.25) 

£4.48 PP......3P 

ROAMER SIX CASE AND LOOKS AS TRANS-EIGHT 

6 Tunable Wavebands . MW, LW, SW1, SW2. 
Trawlei hand plus an extra Medium waveband for easier tuning of Luxembourg. 
et-. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. Sin. Speaker' 
8 stages-6 transistors and 2 diodes. Attractive black case with red grille, dial and 
black knobs with polished metal inserts. Total £3 98 P P t Ins. 31p 
Sine 9 x 55 x Olin. approx. Plana and building • (Oven... 
parts price list 25p (FREE with parts). œsts P & P II 851 

(i- 10% VAT 39p) 

▪ To RADIO EXCHANGE CO., 6Ia HIGH 
Tel.: 0234 52367. Reg. No. 788372. 

I enclose £  for   

ROAMER 
TEN 
WITH VHF INCLUD-
ING AIRCRAFT 

10 Transistors. Latest 4 
2 watt Ferrite Magnet 
Loudspeakers. 
9 Tunable Wavebands. 
11W1, MW2, LW, SWI, 
SW2, SW3, Trawler 
Band. VHF and Local 
Stations also Aircraft Rand. 

Built in Ferrite Rod Aerial tor MW/LW. Retractable. 
chrome plated 7 section Teleacopic Aerial, can be angled 
and rotated for peak short wave and VIII, lintening. ?nab 
Pull output noting 600inW Tranniatoni. Car Aerial and 
Tape Record Socket.. 10 Transintors plus 3 Diodes,. 
flanged Tuning Condenser with VHF section. Separate 
coil for Aircraft Hand. Volume on/off. Wave Change and 
tone Control«. Attractive Cace in black with 'quiver block-
ing. Sire 9" x 7 x 4". Easy to follow Inatructionn and 
.1Iagranan. Part» price lint and plan. 30p ( FREE with 
part»). 

Total building costs 
(Over«. P Hu & P / 1.85) £8.50 P P In.. 

( + 10% VAT 85p) 

1 * Callers side entrance "Lavells" shop. 
* Open 10-1. 2.30-4.30, Mon.-Fri. 9-12 Sat. 

BBB MN ii. III BB 

" EDU-
KIT " 

Build Radios. 
Amplifiers, etc.. 
from easy stags 

diagram.. 

Five units 
including master unit 

to construct. 

Component' Include: 
Tuning Condenser: I Volume Control.: 2 Slider Switches: 
Fine Tone 3' Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Aerial: 2 Plugs anti Sockets: Battery Clips: 4 Tag 
Boards: 10 Transistors: 4 Diodes: Resistors: Capacitors: 
Three 1" Knobs. Units once constructed are detachable 
from Master Unit, enabling them to be stored for future 
use. Ideal for Schools, Educational Authorities and all 
those interested in radio construction. 
Parts price list and plans 25p ( PRP.E with parts). 

Total building £5.50 P P & Ins. 33p 
(Overseas P P11.85) 

liiT„ IT 7:1,1 

RADIO EXCHANGE LTD 

• 
• Name 
is Address 

STREET, BEDFORD, MK40 ISA 

(Dept. PW24.) 

1045 

BI 

• 



The largest selection 
EX COMPUTER BOARDS 
Packed with tranelitora diode., capacitor. 
and resistor.-COMPONENT VALUE *1 60. 
3 for ONLY UP + p 8 p IKIP 
SPECIAL OXE. A. above PLUS Power Trim. 
Odors ONLY Up each + p a y 15p 

STABILISED POWER MODULES 
Complete with circuit diagrams. etc. 
992 each + p a p 15p 

PAXOLINE BOARDS 7 r Si" approx. 
4 for øp + p 8 p 20p. 

FIBRE-GLASS PRINTED 
CIRCUIT BOARDS 
lo o 4" approx. 2 for 659 

DECON-DALO 33PC Marker 
Etch resiatant printed circuit marker pen 
90p each 

VEROBOARDS 
Pack, containing approx., 50.q. In.. &how 
elm, all . 1 metric Up 

REPANCO CHOKES & COILS 
RF Choke, 
CH1. 2 5mH 1162 C152. 50n111 259 
1:518. 7.81nH Up CH4. 10m14 259 

C1111. 1-limn Up 
COILS 
DRX1 Crystal eel Sip DR R2 Dual range 469 

COIL FORMERS & CORES 
NORMAN 5" Core, /8 Former. 7p 
I" Cores a Former, Ily 

SWITCHES 
DP/DT Toggle 25p BP/BT Toggle 189 

FUSES 
Ir and 20mm. 100111A. 20001A, 230mA, 
600mA, IA, 1- SA, 2A 
QUICK-BLOW 4p ea. A NTI•SUROE 52 ea. 

EARPHONES 
Cryetal 2'3unn Mug 83p 
(Crystal 3- loan plug 38p 
8 ohm. 25nun plug 22p 
8 ohms 53mm plug 229 

DYNAMIC MICROPHONES 
111223. 200 ohna plug on/off %witch and 
2•51min and 3.5000 plugs II- 60 

3-WAY STEREO HEAD-
PHONE JUNCTION BOX 

111012 £1 87 

2-WAY CROSSOVER 
NETWORK 
K4007. 80 ohms hop. inaertIon lone 3,111£1 21 

CAR STEREO SPEAKERS 
Angled) £9 85 Prr Pair. 

BI-PAK 
CATALOGUE AND LISTS 

Send S.A.E. and 10p. 

INSTRUMENT CASES 

,Black Vinyl covered, 

No. Length Width Height Price 
80.1 8 x 81 - n 2" 00p 
Bt 2 II" x 6" x 20 

ALUMINIUM BOXES 
BAI Ii" o or x li" 429 
RAS 4" x 4" x ir 41p 
SAS 4" x or o ir 4In 
BA{ Ifer . 4. x ir 479 
11A5 4" x 25* x 2" lip 
BAO 3- o 2^ 1- 349 
BA? 7" x 5^ si" 88p 
BAO le x 6. i. 3" 849 
NAO 6" x 4" 2" 549 

BIB HI-FI ACCESSORIES 
De Luxe Groov-Kleen 
Model 42 £1 84 
Chrome Finish Model 80 fl 50 

Ref. 32A. Itetuni/litylus . 
Ref. 49. Record Care K It £2.56 

Ref. 31, Cauette Head Cleaner 64p 
Ref. 92. Tape editing Kit 81.64 
Model 0. Wire Stripper/Cutter 88p 

289 1..-t 1 IL i, . o ado, Jlte 
I Ref. 32A. Stylus, Balance Ill 86 

Ref. J. Tape Head Cleaning Kit (11p 
Ref. 34. Cueette Cue £1117 
Ref. 86. 11141 Stereo Hints a Tip. $29 

ANTEX SOLDERING IRONS 
X23. 23 watt 98 

CCN 240 15 watt U-16 

Model 0. 19 watt U16 

SKI. Soldering Kit 19-$0 

STANDS: ST1 11121. ST2 772 
SOLDER: 1811WEI Multicore ?oz 529 
2211W0 ion Up. 18131Ali 22ft U P 

22f1W0 Tube 229 

ANTEX BITS and ELEMENTS 
lilt. No. 

102 For model CN240 3/32" Up 

104 For model CN240 8/16" Up 

1100 For model OCIN940 aer 88p 

1101 For model CCN240 8/8* Up 
1102 For model CCN240 5" 88P 

1020 For model 0240 3/82" 88p 

1021 For model 0240 1/8" 88p 

1022 For model 0240 8/16" 118p 

50 For model X25 3/32" Up 

21 For model X25 1/8" 88p 

02 For model XIS 3/16" 88a 

ELEMENTS 

ECN 240 II 18 ECUS 240 111412 

ED 240 Li- l6 EX 23 £1 16 

ANTEX HEAT SINKS 10p 

V.A.T. included in all prices. Please 
add 10p P. 6. P. (U.K. only). Overseas 
orders-please add extra for postage. 

NEW COMPONENT PAK 
BARGAINS 
Pack 
No. Qty, Description Price 
CI 230 Resistor. mIxed values &woe 

count by weight 0 55 

C2 200 Capacitor. mixed value. approx 
count by weight 0 55 

C9 SO Precielon Resletor. I 
mixed value. 0 58 

Cl 73 ¡th W Resistor. mixed Preferred 
values 0 65 

CO 3 Plecee auorted Ferrite Rode 055 

03 2 Tuning Gang., MW/LW VHF 055 
C7 I Pack Wire 110 ,mires auorted 

colour. 0 55 
C 8 10 Reed Bwitchee 0 55 

C 9 3 Micro Switche, 0 55 

CIO IS Auorted Pots 8 Pre-Sel. 0 55 
CII 6 Jack Socket. 3 x Ailin 2 

Standard Switch Type 0 65 
Cl2 40 Paper Condeneen preferred 

type. mixed values 0 55 

C19 20 Electrolytic. Tram. type. 0 55 
Cid I Pack assorted Hardware - 

Nuta/Bolte, Grommets etc. 0 55 
CIO 4 Main. Slide Switchea 0 65 

C16 20 Auorted Tag strip. a Panel. 055 

C17 10 Auorted Control Knob. 053 

C18 4 Rotary Wave Change Switches 065 

CI9 2 Relay. 6 -24V Operating 0 55 
C20 4 Sheet. Copper Laminate 

approx. 10" o 7" 055 

VISIT OUR COMPONENT SHOP 
18 BALDOCK ST., WARE, Herts. (A10) 

er Mota.-Thur, 9.15-6 p.ci. Out. 9.15-5.30. Late Night Shopping not d 7 Fri. Tel. .11:591 

PLUGS AND SOCKETS 
10011711 

Pli 85 DIN 2 Pin (Speak. I 
PS 36 DIN 3 Pin 
PS 37 DIN S Pin 180° 
PS 38 DIN 5 Pin 240° 
PS 39 Jack 251nin Switched 
PS 40 Jack Ifintrii Switched 
P13 41 Jack r Switched 
PS 42 Jack Stereo Switched 
PS 43 Phono Single 
P13 44 Phono Double 
PS 45 Car Aerial 
PS 46 CuAxial 
PS 47 Co-Axial Flub 

006 
0 10 
0 10 
0 10 

• 0 011 
0.10 
017 
0 26 
004 
0 10 
0 09 
0.09 
0.14 

INLINE SOCKETS 
PE) 21 DIN. 2 Pin (Speaker • 
PS 22 D.I.N. 8 Pin 
PB 28 D.I.N. 5 Pin 1809 
PS 24 DIN. S Pin 2409 
PS 25 Jack 2.8mni Plutiv 
PS 26 Jack 21:emm Plutiv 
PS 27 Jack 5` nettle 
PS 28 Jack 5" Screened 
PEI 20 Jack Stereo Plutie 
Pfi 30 Jack Stereo Screamed 
PS Si Phono Screened 
PS 92 Car Aerial 
PS 33 CmAxIal 

0 18 
017 
0 17 
0.17 
0 10 
0 15 
024 
0-U 
012 
082 
0.14 
0 15 
0.17 

PLUGS 
PS I D.I.N. Pin ( Speaker, 
PS 2 D.I.N. 3 Pin 
PS 3 DIN. 4 Plu 
PS 4 D.I.N. 5 Pin 180. 
PS 5 
PS 6 
PS 7 
PS 8 
PS I) 
PS 10 
PS 11 
PS 12 
PS 13 
PS 14 
PS 15 
PS 16 

DIN. 5 Pin 24tr° 
DIN. 6 Pin 
SIN. 7 Pin 
Jack 2timin Soreenui 
Jack 112mni Plaatie 
Jack 811mm Screened 
Jack r Plastic 
Jack r Screened 
Jack Stereo Softened 
Phono 
Car Aerial 
Co•Ax lei 

0 11 
0.12 
0.16 
0.14 
0.15 
0.15 
0.15 
0.10 
0.09 
0.15 
0.18 
0.18 
025 
006 
0 15 
0 10 

CABLES 
CF I Single Lapped Screen 0 04 
Ci' 2 Twin COMMUII Screen 0 08 
UP 3 Stereo Screened 0 08 
UP 4 Four Core Co tttttt on !torero, 0.23 
UP 5 Four Core Individually Softened 080 
UP d Microphone Fully Braided Cable 0.10 
CF 7 Three Core Main. Cable 0 07 
UP 8 Twin Oval Main. Cable 0.02 
UP 9 Speaker Cable 0 04 
UP 10 Low Lou Co•Axial 010 

CARBON 
POTENTIOMETERS 
Log ami Lin 
4-7K, 10K. 22IC, 475C, WOK, 710E, 471.11C, 
131, 23I 

VC 1 Single leas Switch 0 14 
VC 2 Single D.P. Switch 026 
VC 3 Tandem Le« Swift), 0 44 
VC 4 1K Lin Leu Switch 0 14 
VC 5 100K Log anti-Log 0.44 

HORIZONTAL CARBON 
PRESETS 
0,1 watt 506 each 
100. 220, 470. IK, 2.2K, 4.714. 10K, 22K. 
4107. 100K, 220K, 470E, 1M, 221, 4.7M 

BOOK BARGAIN BUNDLE 
n ilook• comprising 

Tranol.tor Equivalent Books 
I Radio and Electronic Colour Code awl 
Data Chart 
Radio Valve Oulde PLUS 

3 tether Coutructional books on Receiver.. 
PM Tuner., etc. 
Al.,, I Oeneral Con.tructIonal b.k 

Value £3 Our Price £2 10p p & p 

BPI thindbook of Triuftletor Equivalent. 
and Substitute. 409 

111.2 Handbook of Radio. T.V. and 
I nduatrial Tube à Valve Equiv. 402 

11113 Handbook of Tented 1'ra:relator 
Circuit, 40; 

11P4 International Handbook of the 
World. Short Wave, Medium and 
Long Wave Radio Station, and 
FM/TV Listing" Up 

111.:1 handbook ut Simple Traneletor 
Circuit. Up 

11117 Radio Electronic Colour Code' and 
Data Chart 15p 

liPn Sound and Loudepeaker Manual 60p 

IIPP 98 Practical Te.ted Diode Circuits 
for the Hon,. Conetructor UP 

11P11 Practical Traneletra Novelty 
Circuit. • 40p 

129 Universal Orarn•Motor Speed 
Indicator Sp 

13,1 How to make FM a TV Aerials, 
Band. 1, 2 and 3 lip 

Radio Servicing for Amateur" 1102 

146 High Fidelity Loudspeaker 
Enclosurea 179 

Transistor Circuit, Manual No.1 lb 

Coll Deelen à Constructional 
Manual SOp 

161 Radio, TV and Electronic. Data 
Book Up 

17u Transistor Circuit. for Radio 
Controlled Model' 40p 

174 Tranaletor Subminiature 
Receiver" Up 

173 Transistor Teat Equipment and 
Servicing Manual Up 

17es Transistor Audio Amplifier 
Manual 409 

177 Modern Transistor Circuits for 
Beginner, 40p 

178 A Comprehensive Radio Valve 
Guide, Book 5 sop 

1,43 How to Receive Foreign TV Pro. 
grammes on your set by simillj 
m odification' 

DC Tatted Shortwave Receiver Cuirculta 
wing MAT'. sop 

I n7 The TIM, Mark . 4' Valved PM Tuner 
and It. coutruction 1102 

196 ReactancuFrequency Chart for 
Audio k RF we 152 

Resietor Colour Coda Diu 
Calculator 102 

ill 

12* loo 

CARTRIDGES 
ACOS 01191-18C. 200mV at 1.2cm,/iec 41.16 

new, OP93-1. 280mV at lentfeeo 
ACOS 011964. 100mV at lcm/sec LS 86 

TTC .1.20013. Crystal/HI Output 95p 

TTC .7.20 IOC Cry.tal/111 Output Compatible 
11.10 

TTC .1.200 CS Stereo/Hi Output Al CO 

TTC J-2105 Cerands/Med. Output 51-64 

CARBON FILM RESISTORS 
The El2 Range of Carbon Film Resistor,. 
1/8th watt available in PAK8 of 60 pieces, 
aa•orted into the following groupe:-

RI 50 Mixed 100 ohme-820 ohm. 402 

102 50 Mixed 1K ohms-A2K ohm, 40p 
03 50 Mixed 10K ohms-82K ohms 40p 

144 50 Mixed 100K ohmul Neg. ohms 40p 

THESE ARE UNBEATABLE PRICES-
LESS THAN 1p EACH INCL, V.A.T. 

BI-PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
Cno. 029 C90, 41p C120, 622 
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- the lowest prices! 
BI-PAK QUALITY COMES TO AUDIO! 

AL10/AL20/AL30 50W pk 25w (RMS) 
AUDIO AMPLIFIER MODULES 

The ALI°. .11.911 and 01,90 unit» are 
«Millar in their appearance and ln their 
general apeeMeallon. Hower, careful 
...legion of the 1.1.11c potter .let Ice» bam 
retailed In a range ..1 output powers from 
3 to 10 watts It.d1.8. 
The versatility of their deem, makem them 
ideal for oso in rellini player, tape recorder, 
-item., amplifier* 311.1 4-Annette cartridx• 
tape player Il thr ear and at home. 

Parameter Conditions Pertormariee 

HARMONIC DISTORTION Po 3 WATTS I 1K ill 0-23% 

LOAD IMPEDANCE re 160 

INPUT IMPEDANCE I. IK114 look() 

FREQUENCY RESPONSE CE Milt Po 2 WATTS an Hz 2SKHe 

SENSITIVITY for It %TED MP V. 23V RI - Sr) I 1K II, 75n.V. ROW 

DIMENSIONS 

The :lino.- laid.- relate.. to the 01.10..31.21/and 31.3.1 
module.. The lolloaIng table •mtlines 1he difIrrene, 
in their working ....litho.. 

Parameter ALIO AL20 ALSO 

Maximum Hupply Volta'', 25 30 30 

he l'ii(n ir, i .01,1,  113;. t 21..,iiri,1 )1 .1> 
Iii. 

3 watt. 
italS tin. 

a watt• 
Mrs. 

10 natte 
11918 Min 

AUDIO AMPLIFIER 
MODULES 
II, 10 3 watt• 
AL 20. 5 watt» 
IL 90. 10 watt. il Mo. 

sir 
1219 
nee 
£3411 

POWER SUPPLIES 
12. Wm- ith OLIO & 01.1111 Up 

SPM NO. 11.'ne will, ado, 01.90 a % Lem 
£3 PA 

FRONT P IN EL.W o q i• boob. 
21 10 

PRE-AMPLIFIERS 
I'0 12. nith ALIO A .11.201 *436 
I' t 100 1th 01.10 MAO) Ileus 

TRANSFORMERS 
1451 il'ne milli A1.10) ¡rut p 13p 
1-538 ( 1'.r with .01.10) El 93 P lap 

ith A1.30 0 ALM» 1215 
P N P 23n 

PA 12. PRE-AMPLIFIER SPECIFICATION 
The YA 12 pre-anspliller ha. hero ilexigneil 10 match Inlie 

moat budget Henn. nteno. It In compatible with the 

IL 10. AL 20 and AI. 30 ao.lio power atoplillers 113111 It 
ean be oupplled from their amuielateil power »unpile. 

There are two stereo Input.. our lban been ilenIgneil for une 

with •Cerande cartridge, w hilo the auxiliary input will 

suit mood FMagnetie e•artri•Igeo detail» are given in 
the mpecitkation table. The tout control» are, from left to 

right: Volume an•I onaoll deh. I,.,.. and treble. 

189nito r Minim • emini. 

Freiorney 
20H, 50K liz 1 3.11Hi 

lb,. void rol 
12.111 at 60Hz 

Treble control 
* 14.111 at 14KHz 

'Input I. Impedance 
Meg. obit, 

Sensitivity 300mV 
1Input 9. Impedance 

30 K ohms 
Fien•itivIty Snit' 

Look for our 
SEMICONDUCTOR ADVERTISEMENTS n 

Practical Electronics 
Wireless World 
Radio Constructor 
Electronics Today 

ALL PRICES INCLUDE V.A.T. 

The STEREO 20 
The 'Stereo 90' (towline P• Ilt,ountrd. ready a Ord and tone-
on a onepiece chaati• niranurina 20 eni 14 em 3•3 eni 
Thin compact unit comet complete whit 0111.10 
'MM,e control, balmier, bar» and treble rooted, 
Transformer. Power rupPiY ami Power 
Attractively printed fend panel tool mate), 
Mg control knob». The ' Stereo 20' hart been 
designed to fit Into mom! turntable plinth). 
without interfering st Mt the ineehanlen ow. 
alternatively. Into • meparate cabinet. 
Output power 2010 peak. Input I (Cor) 
300mY Into IM. Freq. rem. 2511e25kHz. 
Input 2 ( Aux.) AntV into 30K. Harmonic 
dIrtortion• Ram control 12.111 at 
.101.12 typically 0. . 2s. al 1 watt. 
Treble eo n. *1114,1 at I 41.  

* 

e • • 

liairm(Iinted 
Treble Control 
Filters: Rumble ( High la... 

Scratch ( Low Pa... 
Signal/Koine Ratio 
Input overload 
supply 
loino.noloo• 

o 1"„ DISTORTION! 
HI-FI AUDIO AMPLIFIER 

THE AL50 
* Frequency Response 15Hz to 

100,000-1dB. 

* Load-3, 4, 8 or 16 ohms. 

* Distortion-better than 1% at 
1 KHz. 

* Signal to noise ratio 80dB. 

Ois 

s4thr. 

ê 7- - Prie 

' 

ONLY 

£3 "58 each 

* Supply voltage 10-35 
Volts. 

* Overall size 63mm 
105mm 13mm. 

Tailor made to thr med reneged +pee ineetiotio neng top quail() compooe).' 
and ineorporating the latent o,lI,l state vitriol., mod % ISO war roneelve.1 to ti 
the ,,r.-. l loran your Al'. amplification need, 
1.11.1.V 111 .11.1. TESTED Cl'IRANTEED 

STABILISED POWER 
MODULE SPM80 

A Pall In emeelally • lemtglied to power 2 Of the ALa. 
%monger., up tO 19 itatt per channel elmul 

anenuely. This embodier the heed component - 
and Omni* led ttttt rue. Incorporating complete *hen 

,',roui! protection. With the addition .. 1 the Maim. Tram 
former MT80. It..' milt * pen iele output» of up to I . 

amps at 35 volt». Size: 4:  • 10M1enns o 30mm. 
Theme units enable you to hull•I Audio Syrterno of the high.'. 

OtmlitY at • hitherto unobtainable price. Aloo Ideal for 'nano 
other application.. including: Die,. Hyntein., Public tilt'.''. 

11,1,0.-  Volt, rte. Handbook available 109 PRICE £3•25 

TRANSFORMER BMT80 £2.15 p. & p. 28p 

STEREO PRE-AMPLIFIER TYPE PA100 
ituili t•• a rpeelheati tttt tool NOT a price. and yet 4111 the 'treated value on the inarle 
the PA 100 'term pre-amplItier ha, been conceited Inot. It..- latest circuit technique. 
»regard for woe wit h t he ALSO power amplifier rye.., this qual lty made Unit incorporate• 
nu le. than eight mIlleon planar tranedidors. two Id the,. are operially selected low nob» 
NPN det ices for une In the input otages. 
Three switched oleret• input», and rumble and ...atoll All.,. are features of the PALO" 
«bleb alw• h. a STEREO/MONO mite, ...tome 'elan., nod eontinuously variald. 

loar• and treld• 

SPECIFICATION 
Frequency Resposime 1111E, 20K Hz * 
lIannonic Dimtortion better than 0.1 0. 
Inputm: I. Tape Head I 22 nit into 50K 1.) 

2. Radio. 'Tuner 33 mt. into 110K C.: 
3, Magnetic P.1 I tot' Into SOK 

Ill input voltage» are for so output of 950111V. Tape and P.E. input. 
equallmed to RIA A curve within * MR. from 20Hz to 90K Hz. 

* 151.11 at 201is 
* 15«111 al 90 KM. 
100Hz 
OK Hz 
better than 65411 
• 26,111 
35 volt-. at 201.1A 

n2inin 35iiiiii 

ONLY £13.15 
SPECIAL COMPLETE KIT COMPRISING 2 ALSO's, 1 
SP M80, 1 BMT80 & 1 PA100 ONLY £25.30 FREE p. & p. 

Giro No, 388-7006 

Please send all orders direct to warMouse and despatch department 

1114APK 
P.O. BOX 6, WARE - HERTS 
Postage and packing add 11p. Overseas add extra for airmail. 

Minimum order 55p. Cash with order please. 

Guaranteed Satisfaction or Money Back 



SAVE tVO\EY 
S0 the winter's economic crunch has come as most rea li stic 

prophets have forecast. We have read, heard, seen and 
experienced at first hand some of the revivals of the immediate 
post-war social and economic problems, not forgetting that 
dreaded winter of 1947. We do not intend here to rub the salt 
further into the wound but rather to look at ways and means of 
making our lives just a little more bearable. 

Practical Wireless showed foresight in the autumn of 1973 
which paid off. The power crises ever looming in our midst, 
we grabbed at the expected misfortunes in the electricity supply 
industry by publishing at the right time an emergency lighting 
unit to operate from a car battery. This proved so popular that 
we are now short of copies for office use. For those of you who 
missed it we publish in this issue a slightly different version 
(suggested by a P.W. reader) that uses a ready-made 
oscillator coil. 

If you have thoughts about visiting the SONEX or other hi-fi 
exhibitions in the vicinity of London Airport in March, but are 
seriously wondering where the money to buy is going to come 
from, because of the Chancellor's mini-budget restrictions, again 
take a crumb of comfort from P.W. For less than a pound you 
can have not only the widest variety of do-it-yourself designs 
over , the next three months, but also the freedom to control your 
own spending over whatever period you choose. You can pur-
chase components and build your own equipment at leisure 
without worrying about interest charges. 
This month's issue sees the start of a new hi-fi project with 

a difference. We do not recall ever seeing a similar project 
before in a magazine that incorporates a cassette recorder. We 
could then be justified in claiming yet another first for the 
do-it-yourselfer. The result is that you can save on the cost of 
a system for the home that gives you a.m. and f.m. radio, tape 
record/playback, the playing of pre-recorded cassettes, and with 
an added pick-up you can play back stereo discs. This quality 
system is in stereo and the cassette machine is left to your 
choice to suit your requirements and, most important, your 
pocket. If you are seriously interested in quadraphonic sound 
there is ample room in the unit to include a second pair of 
amplifiers and an uprated mains transformer. 

If you have your own hi-fi set-up already, but you could do 
with a useful piece of test gear to help you set it up or locate 
some of those obscure faults, you will be interested in the 
Trouble Tracer that we published in the last two issues and the 
Waveform Generator in this issue. 

Finally, most of you will already be hooked on our P.W. Data-
card system; numbers 7 and 8 in this issue are specially designed 
for those who require " finger-tip" information on local recep-
tion and guidance on aerial installations. 

M. A. COLWELL—Editor. 

l'111111111111111111111 1!1 11 ;1111l11',!!111111111111111111111111111111111111111111111111111111111111',I'11:11111Cli11111111111111111111111111111111111111,11111111!111111111fill11111!111111:01r.11:10.1!Pl1111111ille 

ff- 

The April issue will include a new unique portable 
5-band radio receiver; a "short-wipe" unit for clearing 
April showers from your car windscreen; an article 
that explains impedance matching in audio equip-
ment; a special tool kit arranged by Practical Wireless 
for its readers at a favourable price. Cut your costs 
again—order the April issue of P.W. now. See the 3 
footnote and further details on page 1075. 
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NEWS." 
IMPORTANT MESSAGE 
TO ALL READERS 

Readers of " Practical Wireless" 
and most other magazines will be 
aware of the restrictions imposed by 
the Government and as a result of 
Trades Union action in various 
industries. To ensure that you receive 
your copy of " Practical Wireless" at 
the earliest possible date, we have 
to rely on effective communications 
and delivery through the post and 
by railway. We also depend on the 
operation of electrical equipment and 
printing machinery. Petrol and diesel 
oil are vital to the needs of our job 
in quick and effective processing of 
editorial and advertising material. 
We are sure that you will under-

stand the many problems that con-
front all of us. We therefore request 
your patience and understanding 
during any temporary period when 
publication may be delayed. 
We regret that due to the effects 

of the current industrial situation, the 
number of pages in this issue has 
had to be limited. We apologise to 
advertisers who were unable to 
insert their full allocation of product 
announcements and to those unable 
to appear at all in this issue. Such is 
the "pulling-power" of Practical 
Wireless and its advertisements that 
we recommend booking early for the 
next available issue. 

Plessey IC book 

pLESSEY Semiconductors has 
produced a comprehensive 
235-page Databook giving 

details of its extensive range of 
silicon integrated circuits. 
Continuous emphasis on the 

development of processes and cir-
cuits by Plessey has been demon-
strated by the successful intro-
duction of Bipolar Process III 
circuits and MNOS electrically-
alterable non-volatile memories. 
The first products from these 
new processes are detailed in the 
Databook along with the wide 
range of both special and stan-
dard products currently available. 
Copies of the Integrated Cir-

cuit Databook are available on 
application to Plessey Semicon-
ductors Limited, Cheney Manor, 
Swindon, Wiltshire. 

Sonex rival 

HI-FIDELITY '74 is a rival 
exhibition which will run 
concurrently with Sonex at 

the Heathrow Hotel. More details 
next month. 



NEWS... NEWS... 
ISB for broadcast radio? 

ORK on the problems of a.m. broadcasting on medium and long 
waves has been carried out at Siemens laboratories in West 
Germany. The independent sideband ( ISB) system, proposed by 

the Hamburg Institute of Radio Engineering is being seriously considered 
to overcome some of the problems of increasing mutual interference. 
Siemens engineers are quick to point out that the review of broad-

casting frequency allocation, due within the next eighteen months, 
should recommend ISB to enable expansion up to double the number 
of programme channels for the same number of transmitters. An added 
advantage is that ISB offers the equivalent to SSB in terms of inter-
ference, bandwidth and fading, and could be implemented locally 
without the need for international agreement. 
The major drawback is that   

receiver design will have to be 
altered so that a phase shift net-
work can be employed for the 
150 to 4kHz band to separate the 
two side-bands by at least 40dB. 
ISB receivers would be capable of 
processing signals in the SSB and 
DSB modes, with improved recep-
tion on DSB by listener selection. 
Transmitters would probably 
handle signals with the dynamic 
range reduced by 30dB. 

Modules and valves 

Al a recent visit to the huge 
Mu Ilard manufacturing 
complex at Blackburn re-

cently, we were privileged to see 
the making of those "liquorice 
allsorts" coloured capacitors that 
are now familiar on printed cir-
cuit assemblies. Readers will also 
be pleased to learn that valves, 
mostly for television, are still 
being made in millions although 
the range of types has been 
rationalised to fit the economic 
needs of setmakers and service-
men. 
We also saw the assembly of 

Mullard modules: the LP1185 f.m. 
i.f. strip; LP1186 d.c. voltage con-
trolled tuner for Band II; LP1159 
a.m. i.f. strip; LP1162 4 watt 
amplifier; LP1164/1 r.f./i.f. ampli-
fier for a.m./f.m. radio; LP1402 
f.m. tuner with capacitor tuning. 
Mullard are working on a 
modular design stereo decoder for 
release soon. 
Our picture here shows the 

polyester foil type capacitor going 
through the colour code dip paint-
ing process. These are only a few 
of the vast activities on this 46 
acre site employing approximately 
4,000 people. 

Torbay A.B.S. 

T
HE Torbay Amateur Radio 
Society, G3NJA, has pro-
duced its first magazine. 

One of the main features is that 
of v.h.f./u.h.f. conversions of com-
mercial equipment for the 
Amateur. This has been written 
by E. Hayman, G3ABU. 
The T.A.R.S. are willing to add 

any readers' names to their 
magazine mailing list. Alterna-
tively readers may become 
Associate Members for the sum 
of 50p annual subscription. They 
would then receive a free copy. 
The magazine will be produced 

on alternate months and further 
gen may be obtained by sending 
a s.a.e. to Frederick J. E. Bolton, 
G3VTQ, Top Flat, 23 Waverley 
Road, Newton Abbot, Devon. 

NEWS... 

Radar pioneer dies 

s
IR Robert Watson-Watt, C.B., 
F.R.S. died on 5th December 
at the age of 81. Sir Robert 

will be one of those famous names 
in thé U.K. associated with great 
electronic inventions and, in his 
case radar. 

Early in his career he worked 
on the use of radio to detect 
thunderstorms. Radio direction 
finding found fame for him in 
World War II. Civil applications 
include airlines and shipping; a 
fitting tribute being the recently 
opened computer assisted radar 
tower and communications system 
for shipping within a 20 mile 
range of Liverpool. 
' The communications system 
was installed by Decca Radar 
Limited. 
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HEWN 
GENERATOR 

J. B. DANCE M.Sc 

THE Signetics NE566 integrated circuit function 
generator can be used to construct a simple 
unit which will provide a variety of wave-

forms over a very wide frequency range. 
The prototype unit will be described in detail. 

However, a number of variations will be discussed 
so that individual readers can make modifications 
which may make the unit more useful for their 
own particular purposes. 
The basic waveform generator produces triangular 

waves and square waves, and it is especially suitable 
for use in audio amplifier testing. An additional cir-
cuit can be used to produce sine waves in addition 
to the other two waveforms. The circuit can be modi-
fied to produce rising or falling waveforms of high 
linearity instead of the triangular waveforms. In 
this case short rectangular pulses are available at 
the output which previously provided square waves. 

THE BASIC CIRCUIT 
The circuit of the basic function generator is shown 

in Fig. 1. The voltage at the slider of VR1 is applied 
to pin 5 of the NE566V and also pin 6 via Cl. The 

@cd. 

VP 1, tk 
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current passing to this latter pin is determined by 
the value of the voltage at this pin and by the resis-
tance between it and the positive line. This current 
is used to charge and discharge the capacitor selected 
by Sib. 
A Beckman 'Helipot' precision ten-turn helical 

potentiometer is employed for VR1 together with 
a Beckman turns counting dial; this enables the 
frequency of oscillation to be set reasonably 
accurately. The value of RI has been chosen so that 
the potential at pin 5 never falls below three-
quarters of the positive power supply line potential 
(as recommended by the manufacturers of the inte-
grated circuit). 
The frequency of oscillation is proportional to the 

voltage between the positive power supply line and 
pin 5; this voltage is in turn proportional to the resis-
tance of VR1 between the positive line and the 
slider. In the circuit of Fig. 1, the frequency of 
oscillation is set to 10Hz, 100Hz, lkHz, 10kHz, 100kHz 

+10V to 24V 

NE566V 

So L .. 

§F21 5 
3.6k S1b 

2 C3 wiL 1  C4 C5 C6 + C7 

TOOpFTInF TOnF TIOOnFTJF jOF 

 aCton-p 
Outputs 

3  
oCrUl) 

OV 

A The finished waveform generator 
with its direct reading dial. The 
necessary components to produce a 
ramp waveform can be added to the 
circuit board. For converting tri-
angular waveforms to sinewaves a 
separate unit is required. 

11 Fig. 1: Circuit of generator pro-
ducing square and triangular waves 
over a wide range of frequencies. 
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or 1MHz (depending on the range) when the slider 
of VR1 is set at 10-0. At other settings of the dial, 
the frequency is closely proportional to the dial 
setting. For example, a dial setting of 5.67 on the 
lkHz range produces an output of 567Hz. 
Many types of capacitor (especially electrolytic 

types) have very wide tolerances in their capacitance 
value. It is therefore necessary to calibrate the fre-
quency at one point on each range to obtain accurate 
frequency readings. In the circuit of Fig. 1 this is 
accomplished by the adjustment of a different trim-
mer potentiometer (VR2 to VR7) for each range 
used. The switch which selects the trimmer, Sla, is 
ganged with that which selects the range capacitor, 
Sib. 

FREQUENCY COVERAGE 
The frequencies available from the six adjustable 

ranges employed are shown in Table 1. The upper 
frequency limit of 1MHz is determined by the charac-
teristics of the integrated circuit used. In the table 
it has been assumed that a frequency range of 20:1 
may be covered using any one capacitor. However, 
more accurate frequency settings may be obtained 
by limiting the coverage of each range to 10:1, as 
was done in the prototype. 

RANGE CAPACITOR FREQ. COVERAGE 

1 
• 2 
3 
4 
5 
6 

10µF 
1µF 

100nF 
10nF 
1nF 

100pF 

0.5Hz— 10Hz 
5Hz-100Hz 
50Hz— 1kHz 
500Hz-10kHz 
5kHz-100kHz 
50kHz— 1MHz 

TABLE I. Total frequency coverage possible with six capacitors. In 
practice each range is reduced to a ratio of 10:1. 

The writer has found that a frequency range of 
about 30:1 is about the limit with any one capacitor. 
At settings of the frequency dial of less than about 
0.3 the output waveforms become distorted, whilst 
oscillation ceases at settings below about 0.25. It 
was noted that the square waveform at 1MHz was 
somewhat distorted. The lowest frequency range in 
the prototype was 0.5 to 10Hz and it is assumed 
that most readers will not require frequencies below 
this value. Extra ranges can easily be added if 
required. However, an additional trimming poten-
tiometer must be included in the Sla circuit for each 
extra range. A 100iLF capacitor in the Sib circuit 
can be used to produce a range of 0.05 to 1Hz, a 
1000,IIF capacitor a range of 0.005 to 0.1Hz and a 
1000014F capacitor a range of 0.0005 to 0.01Hz 
(0.0005Hz is one cycle in about 33 minutes). 
When using very large capacitors, check that 

their leakage current is not excessive. The lowest 
possible frequency is probably about one cycle every 
few hours, but the writer has not tried to obtain 
frequencies quite as low as this. Some industrial appli-
cations may be found for generators of extremely 
low frequencies. 

CONSTRUCTIONAL NOTES 
The basic oscillator circuit of Fig. 1 was con-

structed in an Eddystone die-cast box of approxi-
mate dimensions 41, x 312 x 214in. (Cat. 6908P). The 
Helipot VR1 and switch Si are mounted in the base 
of the box and the circuit board along one of the 

AM 01361 ru 

Sib wafer below 

4 5 

Grommet for power leads 
of , 

Output sockets 

kCircuit 
4 board 
// (component 
/ side) 

Fig. 2: General layout of components in the die-cast box. 

longer sides Fig. 2. No components were mounted 
on the lid of the box since this procedure enables 
the lid to be removed without the inconvenience 
of having wires between it and the main part of the 
box. 
The six miniature Beckman trimmer potentio-

meters are mounted on the circuit board Fig. 3, 
their connecting tags being inserted through holes 
in the board and bent over before the connecting 
wires are soldered. The integrated circuit socket is 
also mounted on the circuit board by passing the 
pins through holes in the board and soldering the 
connections to them. 
Cl is mounted on the circuit board, but C2 to C7 

are mounted around the switch Si. No power supply 
was included in the box, since it is generally more 
convenient to employ an external 12V battery. How-
ever, a mains power supply could be included if a 
rather larger box is employed. 

If the circuits for the ramp and short pulse 
generator are required, they must be included in 
the basic oscillator unit itself. However, if the tri-
angle-to-sine wave converter is made, it will prob-
ably be more convenient to construct it on a separate 
circuit board. 

CALIBRATION 
The best way of calibrating the frequency settings 

involves the use of a digital frequency meter which 
automatically counts the pulses from the oscillator 
over a timed period. Alternatively a pulse counter 
may be used with a manually operated stop watch. 

Calibration may also be carried out using a good 
oscilloscope with a calibrated time base. Alterna-
tively the calibration may be set by adjusting the 
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trimming potentiometers so that the output 'zero 
beats' with the signal from a calibrated generator. 
At higher operating frequencies harmonics of the 
square wave output may be allowed to beat with 
a radio signal, using a receiver. 

If very low frequency ranges are incorporated in 
the unit, the operating frequencies are best deter-
mined by connecting a voltmeter across the square 
wave output and timing the movements of the meter 
needle. 

It is normally best to calibrate the unit at a point 
near to the highest frequency on each range. The 
linearity of the resistance of VR1 with the dial set-
ting is very good (better than 0-25%). However, the 
writer has found that the frequency of oscillation 
of the NE566V may depart from linearity by up to 
about + 1% at the lower frequencies in each range. 

If a constructor does not like an instrument in 
which the oscillation ceases at the very low fre-
quency end of each range, it is possible to set the 
dial so that it reads from 1-0 to 11-0. In this case 
a 100 ohm resistor, preferably of 0.5% tolerance, 
should be inserted between the upper end of VR1 
and the positive supply line in Fig. 1 so that the 
readings are directly related to the frequency of 
oscillation. Operation in this way is likely to in-
crease the errors in the frequency settings, since 
the percentage linearity tolerance of a precision 
helical potentiometer is typically about ten times 
better than the resistance value tolerance. 

OUTPUTS 
The circuit of Fig. 1 provides good square waves 

and also linear triangular waves, both at 50 ohm 
output impedance. These outputs are adequate for 
many applications, since the triangular waves can 
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often be used instead of sine waves when their 
harmonic content is not disadvantageous. 
Both of these output waveforms are superimposed 

on steady positive potentials. The latter can be re-
moved by capacitive coupling except at low frequen-
cies where it is difficult to obtain an adequate time 
constant to preserve the waveform. The average 
potential of either of the output waveforms can be 
made equal to earth potential by employing a power 
supply consisting of suitable positive and negative 
supply voltages both isolated from earth. 

TRIANGLE-TO-SINE CONVERSION 
If a sine wave with a relatively low harmonic 

content is required, a diode-resistor shaping network 
may be employed. A fairly complex circuit is re-
quired if the shaping must be carried out reasonably 
accurately. A simpler solution involves the use of 
the conversion circuit described below. 
At a fixed gate voltage, the first part of the drain 

characteristic of a junction field effect transistor 
(FET) approximates to half a sine wave. How-
ever, further increase of the drain voltage pro-
duces little effect on the drain current. The first part 
of this characteristic can be employed to shape a 
triangular wave into a reasonably good sine wave. 
If a triangular wave is applied to this circuit the 
positive going part of this waveform will produce a 
drain current of half a sine wave. In order that both 
the positive and negative parts of the triangular 
wave shall produce the corresponding parts of a 
sine wave, the type of circuit shown in Fig. 4 may 
be employed. This utilises the fact that the drain and 
source electrodes of an FET are essentially inter-
changeable. 
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Fig. 3: Veroboard pins are used 
to support the few components 
on the circuit board. The 
trimmer potentiometers are 
used lo adjust the calibration of 
the six frequency ranges. 
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+12V 

Input 
from pin4 

+  

3-9k 10pF 

100pF 

8 

7 

NE531V 

4 

*R2 
4.7k 

VR1 

10k 

Set DC level 

6 

Amplifier 

Tri 
2N697 VR2, 25k 

Set amplitude 

Tr 2 
2N2904 

114D3 
—1N914 

R7 
R5 Tr3 100, 1% 
1M 2N3820 

ilD4 N914 
Sine wave 

R6 1M R8 output 
100, 1*/. 

—12V 

Triangular wave to 
sine converter 

Fig. 4: Suitable circuit for converting a triangular wave to a sine wave. 

PRACTICAL SINE CONVERTERS 
It should be clear that the amplitude of 

the triangular wave applied to the circuit of Fig. 4 
is quite critical if one requires a good sine wave 
output. If the input to this circuit is too large in 
amplitude, the output pulses will have fairly flat 
sections in place of the normal sine wave peaks. If 
the input amplitude is too small, the output will be 
approximately the same form of triangular wave as 
the input. 

It must therefore be possible to alter the ampli-
tude of the triangular wave fed to the circuit of Fig. 4. 
In addition, the output impedance of the source 
of the triangular waves must be small and there 
must be no steady voltage superimposed on the 
triangular waves. An amplifier of variable gain and 
of low output impedance is therefore employed 
between the output of the 566 circuit and the input 
of the triangle-to-sine converter. 

CONVERTER CIRCUIT 
The circuit of a practical triangle-to-sine wave 

converter is shown in Fig. 4. The triangular wave 
input from the circuit of Fig.1 is capacitively 
coupled to the input of a Signetics NE531V high slew 
rate operational amplifier; it therefore follows that 
this circuit is unsuitable for use at very low fre-
quencies with the values shown, since the coupling 
time constant would be inadequate. 
The complementary output transistors Tri and 

Tr2 provide a low impedance output to the con-
verter circuit of Tr3. The preset potentiometer VR1 
is set so that the potential at the emitters of Tri 
and Tr2 is zero volts when no input is applied to the 
circuit. 
The voltage gain of the circuit of Fig. 4 from the 

input to the emitters of Tri and Tr2 is equal to 
the resistance of VR2 divided by Rl. The amplified 
triangular wave is applied to the circuit of Tr3, 
the operation of which has already been discussed. 
The author found that the sine wave output voltage 
was of the order of 0.7V peak to peak and that it 
has no steady component superimposed on it. 

The gain control, VR2, must be set carefully so 
that the output waveform shows minimum distor-
tion, adjusting the gain whilst examining the output 
waveform by means of an oscilloscope. If, however, 
a waveform analyser is available, VR2 may be 
adjusted for minimum third harmonic distortion. 
A satisfactory sine wave was obtained using fixed 

resistors for R7 and R8. However, one of these 
resistors may be replaced by a 50 ohm resistor in 
series with a 100 ohm preset trimmer so that the 
output may be adjusted for minimum second har-
monic distortion (preferably using a waveform 
analyser). It should then be possible to obtain a 
sine wave output with very low distortion. 
The writer tried replacing the NE53IV integrated 

circuit with a !LA741V which has the same connec-
tions. It was found that the NE531V could operate 
at higher frequencies, but in neither case could 
satisfactory operation at IMHz be obtained. 

The secret of the direct frequency read-out Iles In the use of the multi-
turn Helipot potentiometer, right centre. 
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A simple circuit using two cascaded emitter fol-
lowers for driving an FET triangle-to-sine converter 
was published in the February 1973 issue of Wire-
less World. However, a circuit with voltage gain is 
required when the triangular wave output from a 
566, operated from a 12V supply, is to be converted 
into a sine wave. 

RAMP WAVEFORM GENERATORS 
The circuit of Fig. 1 can be easily converted into 

a generator which produces either a rising or a 
falling linear ramp waveform. At the end of each 
ramp the output quickly returns to its initial level 
and another ramp commences. 

In order to produce a rising ramp waveform, the 
capacitor connected to pin 7 is allowed to charge, 
but at t'-e end of the charging period it is rapidly 
discharged. The ramp waveform appears at pin 3 
of the 566 in place of the triangular wave. A fall-
ing ramp is produced in a similar way; at the end 
of the discharging period, the capacitor connected 
to pin 7 is rapidly re-charged. 

RAMP CIRCUITS 
Fig. 5 shows the components which must be added 

to the circuit of Fig. 1 to allow either rising or fall-
ing ramps to be produced. When the switch S2 is 
in position 1, the additional components shown 
dotted are not used and the circuit therefore pro-
vides the normal square and triangular output wave-
forms. When S2 is in position 2, a falling ramp wave-
form is generated, whilst in position 3 a rising ramp 
is formed. Short negative going pulses are available 
at pin 4 when S2 is in position 2 and short positive 
pulses when S2 is in position 3. 

Let us now consider in detail the operation of the 
falling ramp generator when S2 is in position 2. 

If the output from pin 4 is in its high voltage 
state, little current passes through D1 of Fig. 8. 
The base and emitter of Tri are therefore at about 
the same potential and this transistor passes little 

Sib 
o o 

o o 
o 

4 

i 1 
--4b--12, e c,EJ 

I 3 
o--1 

r,1,- D2 I 

lN754 68V zener) I 

us. 
l R3.5 

4.71Csi• 

I / 

1 Tri 
2N3703 

Outputs 

— À 

/ 2N697 
1 Tr2 

R4 -- -75r 
22k 

Fig. 5: Additional circuitry, shown dotted, to produce rising or falling 
ramp waveforms. 

* components list 

R1 3.6k1.2 5% -PN R2 2-7kI2 10% Piti 
VR1 lkfl 0-25% linearity ( Beckman ' Helipot' Type 

7246) 
VR2-7 5k0. trimmer pots ( Beckman Type 89P) 
Cl 1nF C2 100pF C3 1nF 
All 25V polystyrene 
C4 lOnF C5 100nF C6 11.&F 
All 25V polyester 
Cl 10uF 24V electrolytic 

Miscellaneous 
IC1, NE566V (Low cost alternative is LM566— 
Ambit International). 8 pin DIL socket. S1, 2 pole, 
6 way rotary switch. Turns counting dial for Helipot 
(Beckman Type RB). Die-cast box ( Eddystone Type 
6908P). Piece of plain veroboard. ( Note: VR1 with 
dial and VR2-7 available from Athena SMC Ltd., 
140 High Street, Egham, Surrey). 

Basic Components for Triangular-Sine Wave 
Converter 

R1 3 91d2 R2 4-7kI2 R3 10kI-2 
R4 10kIl R5 1Mi2 R6 1M1-2 
All 10% 1W 
R7 100f2 R8 10012 
Both 1% PN 
VR1 10162 
Cl 10/1F 15V 
D1-4 1N914 

VR2 25kf2 ( Beckman Type 89P) 
C2 1001.LF 15V 

Tri 2N697 Tr2 2N2904 
Tr3 2N3820 NE531V (Low cost alternative is 

LM318H—check leadout connections) 

Basic Components for Ramp Wave Converter 
R1 22kI2. R2 lokn 
R3 4.7kI2 R4 22ki-2 

. All 10% 1W 
D1 1N914 D2 1N754 (6-8V) 
Tri 2N3703 Tr2 2N697 

current. The output from pin 3 therefore falls 
linearly with time, unaffected by the additional com-
ponents. 
When the output from pin 4 falls to its low voltage 

state, however, D1 conducts and the base of Tri 
becomes negative. This PNP transistor therefore con-
ducts and rapidly charges the capacitor selected by 
Sib. The voltage at pin 3 therefore rises rapidly 
to its maximum value before a further falling ramp• 
is generated. 
The output from pin 4 consists of short negative 

going pulses which occur each time the ramp wave-
form at pin 3 rises to its maximum value. These 
waveforms are shown in Fig. 6. When the capacitor 
selected by Sib is small, the negative going pulses 
at pin 4 were found to be about 0.2,us in length. 

(b) 

Fig. 6: Waveforms obtainable from the circuit of Fig. 5. 
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LJAC 
NEW TUAC POWER MODULES. 

ful year offering more power 
TP100 * 125 Watts RMS continuous 
Illustrated * 4 RCA 150 Watt 15 Amp 

£15.25 * Special layer wound driver 
* Short, open, and thermal 
* Compact size: 7 x 6+x 

Now in theit second success-

and quality than ever before. 
sine wave output 

output transistors 
transformer 

overload protection 
3 in. It 

• TL100 * 100 Watts RMS sine wave . . 
Illustrated *2 RCA 15 Amp output transistors 

£11.50 *Rugged transformer driver 

 ' 11 *Full thermal overload protection 
JO 

it,eims *Compact size: 5 x 5 x 3 in. 

TL60 

* 60 Watts RMS £9.75 
sine wave 

* RCA 115 Watt output transistors 

*Only six connections to make 
*Same size as TL100 

Specification on all three power modules : 
All output power ratings ±1dB. Output impedance 8-15 Ohms. THD at full power 1% typically 0-5%. 
Input sensitivity 60mV into 10k.Q. Frequency response 10Hz-25kHz ±2dB. Hum and noise better than —75dB. 

Power supplies vacuum impregnated Transformers with supply board incorporating _ .. 
stabilised pre-amp supply : - -- 
PS 125 ±50 volts for one TP100 .. .. .. .. .. .. .. £8•75 
PS 100 ±45 volts for one TL100 .. .. .. .. .. .. .. .. £8.01) 
PS 60 ±40 volts for one TL60 .. .. .. .. .. .. .. .. £6•75  
PSU 2 For supplying Disco Mixer .. .. .. .. .. .. .. £3•50 

AMPLIFIERS PRE AMPLIFIERS 

All Tuac audio modules are constructed on glass fibre P.C. board, are ready assembled and fully tested. Low noise 
and FET transistors together with H.S. carbon film resistors are used throughout. Extensive research has gone into 
various wide range tone control circuits, producing superb sound quality from any signal. Previous range still available. 
40V d.c.: 60mV o/p. 

vp,08 Vol, Treb, Mid and Bass Controls. Hi IMP. FET UP. Suitable Mc, Guitar, Radio, CrystallCeramic £4.22 
pu, sensitivity Sensitivity ImV. Treb + 35dB at 16kHz, Mid +20-15dB at IkHz, Bass 4-20-106B at ItRiz. 

VA06 Vol, Treb and Bass Controls. 8mV sensitivity. Treb -I-28-15dB at 12kliz, Bass ± 18dB at 40Hz. £.72 

AMF01 Tuac Auto Fade Unit fades music when you speak. £4.40 
Auto MIc Over-rlde for Disco use. Feed Deck and Mic Pre-amps In. Auto fade 0 /P to main Amy. 
30mV operating level. Depth and Vol. Controls. 

silicon VA08 ILLUSTRATED 
the 

: 141  11 ; I ¡ I '•'i M  aail 
goe -
• 11 e. I! 

. 

SIZE 64' xrx1 . 

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING 
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. M.P. ARRANGED THROUGH PAYBONDS. 

TUAC DISCOTHEQUE MIXER 

Designed for the discerning D.J. of 
0000 0 0 0 0 0 Offering a vast variety of functions. Ç 

WITH AUTO FADE 

professional standard. £25.50 
Auto Manual Sw. Tape Vol, L & R Deck Faders, 

Vol, Selector. Master Vol, on/off sw. Max. output 
PANEL SIZE 18" x 4+" DEPTH 3" 

TUAC—  Controls: Mic Vol, Tone, Over-ride depth, 
9 i CD e 0 0 .. 9. Deck Volume. Treb. & Bass. H. Phon 

• Mee • -- - ••3111 • 1V RMS. Specification as VA06. 

TUAC HIGH POWER AMPLIFICATION—built to high 

standards, and built to 

last 

_ -  SI WATT RMS SINE WAVE 
It • •• ALL PURPOSE AMPLIFIER 

gt erer _ _2: .. _ Suitable for Disco, PA. Guitar. 4 inputs, 
2 volume controls. Master volume, treble, 

- - - - middle and bass controls. Rugged cir- 
cult, rugged leather-cloth covered case, 
short and open circuit protection. Tone 

• control specification as VA08 pre-amp. 
. FULLY FUSED. 

' • - — — - TUAC-- — £17•45 
" £44.00 

.. ‘.' C'• ,... iss. • WATT 
ill' •a: c r gre . , 

1 j. Ce WO 

WATT £66.00 

TUAC LIGHT MODULATORS 
Constructed on glass fibre 
P.C. board, individually - 
tested. 
Three channel light mod-
ulator will control three 
separate sets of lights. up 
to 1000 Watts each set. One 
channel responds to the •• • 1. 
bass, one to the middle, and 
one to the high frequencies. 3 Channel SILMB illus. 
Input sensitivity only 0.5 
Watt I Three individual controls allow for adjustment of 
the three channels, and a master sensitivity control allows 
for input levels up to 100 Watts to be safely accommodated. 
Full interference suppression. Full SILMB 3 Channel 
wave control. Isolating input trans-
f operation.former  does 

FullnyeFfuesedffee.f Amplifier 

SINGLE CHANNEL VERSION S2LMB 
Inc eeeee d capacity of 1800 Watts. S2LMB 1 Channel 
Sensitivity control. Isolating input 
transformer does not affect amplifier £6 m47 
operation. 

MANUFACTURERS OF ELECTRONIC AND 
AMPLIFICATION EQUIPMENT 
SPECIALISTS IN QUALITY TRANSISTOR 
EQUIPMENT 
OPEN 6 DAYS A WEEK. 9.30 a.m. - 6.00 p.m. 

TRANSISTOR UNIVERSAL 
AMPLIFICATION COMPANY LTD 

DEPT. W 
163 MITCHAM ROAD, LONDON SW17 9PG 

01-672 3137 9080 
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Why pay more - look at our 
Fantastic Bargain Offer! 

PENTHOUSE 
A COMPLETE AUDIO SYSTEM 

An all ' White' • Hi-Fi Stereo System to blend with modernfurnishings. 
Solid state, fully transistorised tuner/amplifier with Stereo Multiplex 
Decoder. 4 wavebands Long/Medium/Short/VHF, 8 watts per channel 
(music power) output. The latest BSR CI29 3 speed Mono/Stereo 
r ecord changer. Two white matching bookshelf speaker units. Also 

in teak finish OUR PRICE £55.00 

• • • ....... 

Credit secrets £5 00 deposit plus £2 50 p. & p. followed by 9 pay - 
',ants of £6 40. Total Credit Terms £62 60 SEND £' 50 TODAY 

KLINGER 

FIVE NINETY THREE 
UNIT AUDIO SYSTEM 
with BSR McDonald 
3-speed Record Player. 
rnatching 4-unit Loud-
speaker Systems and 
FREE Stereo Head-
phones. 
High performance Stereo 
Amplifier designed for home 
entertainment at economical 
cost. Represents a considerable advance in solid state, high fidelity 
stereo amplifiers. Outstanding performance is allied to meticulous 
construction, comprehensive facilities, installation simplicity and 
attractive styling. 
10 watt RMS per channel; push button selectors; tone controls; 
balance control; tape record and replay facilities. Stereo headphone 
socket on front panel with automatic speaker muting; Teak finish. 
Our price £75 . 00 £2.50 p.& p. 
Credit Terms £7 • SO deposit £2.50 p. & p. 9 monthly payments 
of £8 . 70(total £85.80) SEND £10.00 TODAY. 

THE AVON AUDIO SYSTEM 

the uncabineted system is ideal as an economical replacement for 
in outdated chassis. Stereo Amplifier for Stereo/Mono record 
•eproduction. Tuner with medium, long and short wavebands provides 
Worldwide coverage, even the weakest continental stations can be 
received with superb clarity. Push button band selection. 10 watts 
total output. Frequency response 25-18000 Hz. 
LATEST BSR STEREO/MONO TWIN ELLIPTICAL SPEAKERS 
RECORD CHANGER plays all These low impedance, perma-
types of 7in., 10in., and I 2in. nent magnet units have been 
Mono or Stereo records. Manual specially selected to provide 
'ir automatic play, the fullest range of audio 

reproduction. 

EASY TO INSTALL-NO TECHNICAL KNO W. 
LEDGE REQUIRED. List Price £45.74. OUR PRICE 

C35.00. Credit Terms £3.50 
deposit plus £2 Post & Packing 
followed by 9 payments of £4.10 
(Total Credit Terms £44•401 
Don't rniss this bargain. 

SEND £5•50 TODAY 

ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE 

CALLERS WELCOME 

!EMI radio 

100 Chase Side, Southgate, • 
PW 3/74 London NI4 5PL 

Tel: 01-886 37339666 111 

STILL at £42 50 
Solartron CD 711S.2 Double 
Beam Oscilloscope DC-9 mc/s; 
3 mn/cm; trigger delay; crystal 
calibrator; 4; flat faced tube, lo 
good working condition. Carr. 
£1 50. 

2' LONG PERSISTANCE CRT 
Full spec. Price £7.50 to include 
V.A.T. and Carriage. 

MAKE YOUR, SINGLE BEAM 
SCOPE INTO A DOUBLE WITH 
OUR NEW LOW PRICED SOLID 
STATE SWITCH. 2 Hz to 8 MHz. 
Hook up a 9 volt battery and connect 
to your scope and have Iwo traces 
for ONLY £5.511, P. & P. 25p. (Not 
cased, not calibrated.) 

NEW WIDE RANGE WOBBU-
LATOR. 5 MHz to 150 MHz up to 
15 MHz sweep width. Only 3 controls, 
preset RF level, sweep width and 
frequency. Ideal for 10.7 or TV IF 
alignment, filters, receivers. Can be 
used with any general purpose « OPP. 
Full instructions supplied. Connect 
6 3V A.C. and use within minutes 
of receiving. All this for ONLY 
£5.75, P. & P. 25p. ( Not cased, not 
calibrated.) 

20 Hz to 200 kHz WB. 

SINE and SQUARE GENERATOR. 
Four ranges. Independent amplitude 
controls, thermistor stabilised. Ready 
to use, 9V supply required. £7.85 
each, P. & P. 25p. (Not cased, not 
calibrated.) 

GRATICULES. 12cm x 14cm high 
quality plastic 15p each. P. & P. 5P. 
£1 worth of ' U FS'. Six Brand New 
capacitors all between 15V and 100V. 
Total capaciatnce not less than 
7,000mfd. P & P 45o. 
PHOTOMULTIPLIER type 931A 
£3.25 ea. P & P 25p. 

ROTARY SWITCH PACK-6 
brand new switches (1 ceramic; 2 off 
4901e 2 way etc.). 511p P A P 20p. 

PLEASE ADD 10.; V.A.T. Open 9 a.m. le i30 P. m. anYcleY• 

COMPONENT PACK consisting 
of 5 pots, various, brand new: 250 
resistor* 4 and -I watt, many high 
stabs, etc. Fine value at 50p, P. L P. 
17p. 
P.C.B. PACKS S .1 D. Quantity 
2 sti ft-no tiny pieces. 50p plus 
P. & P. 20p. 
FIBRE GLASS as above £1 plus 
P. & P. 200. 
Ferric Chloride Resistance Pen 
FREE (whilst stock lasts) on all 
purchases of our £1 Fibre Glass pack. 
5 CRYSTALS 70 to 90kHz. Our 
choice. 25p, P. & P. 15p. 
5 MOVING COIL METERS. 
Various. £2, P. & P. 37p. 
CAPACITOR PACK-50 Brand new 
components, only 541p, P. & P. 17p. 
POTS-10 different values. Brand 
new. 50p, P. A P. 170. 
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. ALL BRAND NEW. 
2Sp the lot, P. & P. 100. 
FLAT FACED e TWIN BEAM 
TUBE type CV2193. Green trace. 
Brand new £4 each. P. & P. 37p. 
LIGHT EMITTING DIODES (Red) 
from Hewlett-Packard. Brand New. 
31p each. Holder 1p each. Inform-
ation 5p. 
PHOTOCELL equ.00P71. 13p each. 
PHOTO RESISTOR type Clare 703. 
Two for Up. 
MODERN TELEPHONES type 706. 
Two-tone grey. £3.75 each. Two-tone 
green £3.75 each. Black £2-75 each. 
P & P 25p ea. 
Also TOPAZ YELLOW £4.50 each. 
P. & P. 25p. 
Ideal EXTENSION TELEPHONES 
with standard GPO type dial, bell 
and lead coding. £1.75 each P. & P. 
25p. 

DELIVERED TO YOUR DOOR 
1 cwt of Electronic Scrap chassis, 
boards. etc. No Rubbish. FOR 
ONLY £3 50. 

=1111111:11111EACIII L I Li 
7/9 ARTHUR ROAD, READING, BERKS. 

(rear Tech. College) Tel.: Reading 582605 65916 

BAKER 12" MAJOR £9.90 
30-14,500 cps. Double cone woofer and 
tweeter loudspeaker. Baker ceramic mag-
net assembly, flux density 145,000 gauss. 
BASS RESONANCE 40 cps 20 watt RMS. 

MAJOR MODULE KIT £1250 
30-17,000 cps. woofer, tweeter, crossover 
and baffle as illustrated. Size I9in 1315, 

NOTE-Wh•n ordering stat• 3 or 13 or 15 ohms. 

BAKER LOUDSPEAKERS 100% BRITISH MADE 
Recast 12 in. 113W 18 PA Superb 12 in. 2011/ 616;50 Om Group .50,12 
Kahn 12 In. 20W 117 90 Group 25 12 Is. 23W 213140 , 12 in. SOW £17.60 
Deluxe 12 in. 15W 111.00 Group 33 12 in. 35W 19.90 '  

BAKER LOUDSPEAKER CO., BENSHATI MANOR PASSAGE 
THORNTON HEATH. SURREY Tel. 01-664 1665 

\ iv ALL PRICES INCLUDE V.A.T. HI- F I ENCLOSURE PLANS 42p 

MASSIVE CLEARANCE BARGAINS 

Bargain component parcels contain Resistors. Capacitors, Potentiometers. 
Knobs. Rotary. Slide, Key Switches, 1F's, Tag Strips. Drive Drums, Springs. 
Handles. Coll Formers, Wire, Grommets, Relays. Pulley Wheels. Magnets. 
Transistor Panels, etc., etc. 

Save yourself L's on these well selected parcels albs net weight £1 00. 
P. & P. 40p. 
Brand new Wire-Wound Resistors 1-7 Wistts Good selection 100 for Et 
P. & D. 15P. 
Assorted Computer Panels. 'These panels are exceptionally good value and 
contain a minimum of 75 Transistors, Stacks of Diodes, plus Trim Pots. 
Polyester Capacitors. Resistors and include a few IC's. 10 panels for £1. 
P..1 p. 27p. 

Mollard Ferrite Cores LA3 100 to 500kHz SOp. LA4 10 to 30kHz 75p. LA 2100 
3 to 200kHz 50p. 

Mallard Electrolytic Capacitors, C432 4500µF. 25V 35P. 
Pleese include 10% V.A.T. to total cost of goods. 

MAIL ORDER ONLY 

XEROZA RADIO 
1 EAST STREET, BISHOPS TAWTON, DEVON 
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When a large capacitor is in circuit, however, it 
takes longer to charge from the current passing 
through Tri. Nevertheless, the time for which the 
waveform at pin 4 is in its low voltage state is a 
very small fraction of the total operating time. 
The operation of the rising ramp generator, when 

S2 is in position 3, is rather similar. When the out-
put at pin 4 is in its low voltage state, the zener 
diode D2 passes little current and Tr2 remains cut 
off. During this time the ramp waveform at pin 3 
is rising. 
When the voltage at pin 4 switches to its upper 

level, however, the zener diode conducts and Tr2 
receives a positive bias at its base. This NPN tran-
sistor therefore conducts and rapidly discharges the 
capacitor selected by Sib. The potential at pin 3 
therefore returns quickly to its lowest level and the 
ramp commences to rise again. 
The output from pin 4 consists of short positive 

pulses which occur each time the ramp at pin 3 re-
turns to its lowest level. 
The rising ramp generator was found to give a 

poor waveform on the 1MHz range. However, the 
rising and falling ramp generators both operated 
satisfactorily on the other ranges and also at very 
low frequencies. The writer tried them at frequen-
cies down to about 0.01Hz and at such frequencies 
the waveform takes a fraction of a second to return 
at the end of each ramp. 
When either of the ramp generators is employed, 

the one half of the triangular waveform is eliminated. 
The frequency of oscillation of the 566 is therefore 
approximately doubled when S2 is in position 2 or 3. 
Constructors who intend to use the unit mainly for 
ramp waveform generation may wish to calibrate 
the unit so that the ramp frequency can be read 
directly from the Helipot dial. The dial reading must 
then be halved to obtain the frequency of the tri-
angular or square wave. 

APPLICATIONS 
The fundamental frequencies from the waveform 

generator can be used to test the functioning of 
audio amplifiers; they also cover the long wave band 
and the low frequency end of the medium wave 
band. In addition, the outputs contain harmonics 
(mainly odd harmonics) which can be used to test 
the functioning of radio receivers throughout the 
medium wave band and also at somewhat higher 
frequencies. 
Both the triangular waves and the ramp wave-

forms are very suitable for the detection of cross-
over distortion in audio amplifiers, since these wave-
forms are essentially linear. If the triangular wave 
output is fed to the input of an audio amplifier 
which introduces cross-over distortion in its output 
stage, the type of waveform shown in Fig. 7a is 
obtained. The values of the resistors in the audio 
amplifier which control the quiescent current in the 
output stage may be altered so as to increase this 
current slightly; the cross-over distortion should 
disappear when the quiescent current is sufficient. 

It is easier to detect cross-over distortion when 
using the triangular or ramp waveforms than when 
the more conventional sine wave is employed. A 
frequency in the mid-audio region is ideal for this 
test (perhaps lkHz). The linearity of the waveform 
on the oscilloscope screen may be measured by 
placing a straight edge along the tips of the wave-
form. 

:a) 

Cc) 

Cross over 
distortIon 

Fig. 7a-b-c Waveforms at the output of an audio amplifier using input 
signals from the waveform generator. 

The square wave output is also very useful for 
testing audio amplifiers. At fairly high frequencies 
one may examine the output from an amplifier for 
ringing of the type shown in Fig. 7b. Ideally there 
should be no overshoot or ringing. An audio ampli-
fier which can faithfully reproduce a square wave 
at a frequency of about 10kHz must have a good 
frequency response in the high audio frequency 
region since square waves contain many harmonics 
and will be reproduced satisfactorily only if the 
amplifier has a fairly level response at frequencies 
of up to at least three times the fundamental fre-
quency of the square wave. 

If an audio amplifier has only a moderately good 
high frequency response, the corners of the output 
waveform will be rounded off at 10kHz, as shown 
in Fig. 7c. An approximate value for the frequency 
response of the amplifier may be obtained by esti-
mating the time taken for the output waveform 
from the amplifier to rise from 10% to 90% of its 
final value. The maximum frequency at which the 
response is reasonably constant is of the order of 
1/(3 x the rise time). if the rise time of a square 
wave is very short, one sees only the lines at the 
top and bottom of the oscilloscope display, the rising 
and falling parts of the waveform being so short 
that they are barely visible. 
One can also use the square wave output from 

the 566 unit to examine the low frequency response 
of audio amplifiers. As one reduces the frequency 
of the square wave, the upper and lower parts of 
the output waveform do not remain horizontal, but 
develop a definite slope. At very low frequencies, a 
differentiated waveform will be obtained. The input 
of the oscilloscope marked 'DC' should be used for 
these low frequency tests, since the 'AC' input is 
connected to a series capacitor inside the oscillo-
scope which may distort the waveform. 

In the audio amplifier tests discussed above, it 
has been assumed that the amplifier under test has 
a volume control at its input which can be adjusted 
to provide the required signal output level. At high 
levels it will be necessary to include a series canaci-
tor in the input circuit to block the steady voltage 
at the 566 outputs. In this case care should be taken 
to ensure that the coupling time constant is adequate 
for the lowest frequency to be employed. 
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DRY BATTERY 
CHARGER 

R.A.Butterworth 

MOST of us either make or buy a mains supply 
unit to operate our battery tape recorders, 
receivers etc., when used at home to save 

the cost of dry batteries. However batteries are still 
needed around the home and unfortunately they 
seem to cost more each time. One could of course 
use rechargeable cells but they are expensive and 
need a rather special charging unit which is also ex-
pensive. 

If we could get a few more hours out of our dry 
battery we could cut our costs considerably, even 
one more 'run' would be equivalent to cutting the 
cost by a half. With the charging units described 
here two, three or more 'lives' can be given to a set 
of batteries, perhaps not quite as long a period of 
operation as the first but certainly for periods long 
enough to make the building of a charger show an 
economical return for the effort involved. 
The idea of reforming dry cells is by no means 

new. Investigation of the possibilities were made as 
long ago as the early 1950's with encouraging re-
sults. With modern methods of manufacture and 
materials, the life of the primary cell can be con-
siderably extended if a few basic rules are born in 
mind. These are: 

1 The battery must be charged before its voltage 
(on load) drops from 1.5V to below 1V. 

2 It must be put on charge as soon as possible after 
being removed from service and put into service 
as soon as possible after re-charge. 

3 It is not economical to charge a single unit, a 
1.5V `pen light' HP7 for example. Therefore it is 
better to have one set of batteries in service and 
another on charge. 

4 The charging rate should be adjusted to distribute 
the charge, in other words avoid heating up the 
cell by charging at too high a current. 

5 If there is the slightest suspicion of battery leak-
age throw them away or you will have a horrible 
mess to clear up. 

The cylindrical types like the U2, Ull and HP7, 
respond much better than the layer batteries, such 
as the PP3. The use/charge cycle is less than half 
that of the cylindrical types. The table gives details 
for popular zinc-carbon types which have responded 
successfully to several use/charge cycles with the 
equipment shown. 

Battery holders 

Standard battery holders can be used to hold the 
cells whilst charging in blocks of 2, 4, or 6. From 
experience it would appear that, after setting at the 
current shown, if after the first couple of hours there 

is no drop in the charging current, then discard the 
battery as the electrolyte has probably dried out. 
If the batteries get appreciably warm or show signs 
of leaking throw them out. Different sets of batteries 
have given a different number of cycles. This, the 
author believes, is due to 'freshness' of the unit cells 
when first purchased; in other words how long they 
had been on the shelf in store. 

DRY BATTERY CHARGING 

Battery Use No. of 
Cells 

Charging 
Current 
mA 

Min. Max. 

Approx. 
hours 
of 

charging 

No. of 
cycles 

U2 Torches, "2 150 300 5 3 
Hand lamps 4 
Radios 6 

U7 Small 
Torches, 1 or 2 ! 1001 150 4 4 
Radios 4 t 

1 

Ull Cassette 1 

Tape 4 • 1001 250 5 4 
Recorders 

! I 

In the circuits shown in Figs. 1 and 2 it will be 
noted that very little smoothing of the d.c. output has 
been incorporated. This is deliberate; investigation 
has shown that it is advantageous to have a little 
a.c. present. This "dirty d.c." appears to shake up the 
electrolyte and therefore assists in the reforming. 

240V 
ac. 

Bell 
transformer 

See text 

6-9V 

200f1 

BY100 

LP1 

+ve 

To batteries 

—ve 

Fig. 1: Circuit 
shows a simple 
charging unit. 

—continued on page 1061 
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MAPLIN ELECTRONIC SUPPLIES 
ORGAN BUILDERS LARti E 

- or 
SMALL 

Model 120 

PROJECTS DESERVE A Centun" on 
PROFESSIONAL QUALITY INSTRU-

MENT CASE-4 MODELS 

Model 120 all aluminium two par 
constriction. Top and sides, blue 
hammer finish, front, rear and 
base: white. Others' mild steel 
three part construction. 
Top, base, aides and detachable - 
rear panel, blue hammer. Detach-
able aluminium front panel finished to white 

Dimensions in inches 

Model w II 
120 8 25 
220 8 e 
221 6 6 
320 12 8 
Chassis for model 320 2376 extra 

Please send s.a.e. for free illustrated leatlet. 

Model 320 

D Price 
6 11-88 
35 tea 
6 2230 
12 teoo 

RES announce the very latest development in organ 
circuitry. 

THE DM02 
13 Master Frequencies on ONE tiny circuit board. 

LOOK AT THESE AMAZING ADVANTAGES 

* 13 frequencies from CO to CO. * Each frequency 
digitally derived from • SINGLE hl. master oscillator 
* Initial tuning for the WHOLE ORGAN: ONE 
SIMPLE ADJUSTMENT. * Relative tuning NEVER 
DRIFTS * External control allows instant tune-up 
to other musicians. * Outputs will directly drive moat 
types of dividers including the SAJ110. * And each 
output can also be used as a direct tone source. * Vari-
able DEPTH AND RATE tremulant optional extra. 
* Gold-plated plug-In edge connexion. * Complete 
fibre glass board (including tremulant if required) ONLY 
371n. X 4-Sin. * Very low power consumption. 

* EXTREMELY ECONOMICAL 
PRICE. * Ready built, tested 
and fully guaranteed. 
DROIT (with tremulant) ONLY 
214 26. 
DM02 (without tremulant) 112 26. 

SAJI10 7-stage frequency divider in one 14 pin DIL 
package. Sine or aquare wave input allows operation 
from almost any type of master oscillator including the 
DM02 (when 97 notes are available). Square wave 
outputs may be modified to saw.tooth by the addition 
of a few components. SA.1110: 2238 each OR special 
price for pack of 12: 125 00. S.a.e please for data sheet. 

* please 
for full technical 
details. 

Trade enquiries 
welcome. 

4-S6AME 

SERVICE 

MAPLIN, Projected site ot London% third airport. 

TRANSISTORS, DIODES & IC's. 
AC127 259 BF194 115p 0A90 7p 
ACI28 209 BFY51 129 0A91 Bp 
ACI76 179 MPF102 389 1/6914 4p 
ADI49 47p 0C44 20p 1164148 4p 
AD161/2 591, 0071 20p 1E4001 Bp 
BC107 10p TI843 28p 1E4002 65p 
BC108 10p 2E1711 24p 1E4003 . 7p 
BC109 10p 2E2219 25p 1N4004 74p 
BC147 10p • 2512646 469 1164005 8p 
BC148 10p 2E2905 Up 1N4006 81P 
BC149 12p 2E2907 26p 1/44007 9p 
BCI68 18p 2E29260 105 W005 30p 
BC169C 12p 2829263 10p WO4 33p 
BCI82L 10p 2N29260 10p 741C 8-pin 
BC204 149 2513053 18p D.I.L. 36p 
BC209C 149 2E3055 499 741C 14-pin 
BD131 499 2E3819 Pap D.I.L. 459 
BD132 54p AA119 7p D.I.L. Sockets 
BD131/2 11.20 BY127 lep 8-16n 80P 
BD135 869 BY164 499 14-pin 159 

See our catalogue for our full range of transistors. 74 series 
IC.% bridges etc. 

CAPACITORS 
Sub-miniature 
Axial lead electrolytic 

511,1 V Price 
1 83 Op 
15 63 SD 
2.2 63 69 
3.3 63 Sp 
4.7 63 SP 
6.8 40 Sp 
6.8 63 Sp 
10 25 SP 
10 63 Op 
15 16 Sp 
15 40 SD 
15 63 Sp 
22 10 Sp 
22 25 05 
22 63 0 
33 6.36p 
33 16 Sp 
33 40 Sp 
47 4 511 
47 10 511 
47 25 5p 
47 40 Sp 
47 83 51, 

Mid V Price 
88 6.3 6p 
68 16 SP 
68 69 109 

100 4 Op 
100 10 Bp 
100 25 69 
100 40 6p 
100 63 122 
150 6 3 (15 
150 16 6p 
150 25 Bp 
150 40 109 
150 63 12p 
220 4 6p 
220 10 Bp 
220 10 6p 
220 25 10p 
220 en 12p 
220 63 189 
330 4 Bp 
330 10 Bp 
330 16 10p 
330 63 229 

Mid 
470 
470 
470 
470 
680 
680 
680 
680 
1000 
1000 
1000 
1000 
1500 
1500 
1500 
2200 
2200 
3300 
4700 

V Price 
6.3 Op 
10 10p 
25 129 
40 18v 
6.3 10p 
16 129 
25 189 
40 82p 
4 10p 
10 lgo 
16 18p 
25 22p 
63 12p 

10 189 
16 229 
6.3 18p 
10 22p 
6-3 229 
4 22p 

OMNIUM 
GATHERUM 

PPS. 6 etc. battery clip dual min. 9p 

PP1, 9 etc. battery clip separate Per Pair Olt 

Pair crocodile clips I red, 1 black insulated 
sleeve. 7p 

Bolder Multicore 221wg 10 metres 20p 

Silicone grease in special dispenser 20m1. Up 

Red neon 240V panel mounting 269 

Lacing Cord Strong rayon cored PVC 
25m. 489 

Panel fuse holders 20mm 20p: II" 80p 

Transformers 
LT700 min. output transformer Pd. 1.2k n 
Sec. 5 CI 200mW 859 

Sub-min. Mains Transformer 
6-0-6V 100mA 959 

12-0-12V 50mA 959 
Sise :Both approx. 30 x 27 x 23mni. 

Min. Mains Transformer (Size: 46 x 31 x 
38mm) 0.12V 250mA. 0-12V 250mA 11416 

Mains transformer 51T3AT 
Pr. 200.220-240V, Sec. 12-15-20-24-30V IA 

12.48 

Mains Transformer MT208AT 
Pri. 200-220-240V, Sec. 0.15-20V 11, 
0-15-20V IA 1110 

Also in stock: Wide range of brass and nylon 
nuts, bolts and washers + solder tap. 
shakeproof washers etc. 

PLUGS AND SOCKETS 

4\* 
DIN PLUGS 
2 pin ( 1 fiat) SP 
3 pin OP 
4 pin, O pin A 
(180.), 5 pin B 
(240.). 6 pin 10P 

DIN Sockets 
2 pin Sp 
3 pin, 4 pin, 6 pin 
A ( 180.), 5 pin B 
(240.), 6 pin 7p 

MAINS R88 8 way chassis 
P380 3 pin 1.5A socket 62p 
chassis plug with 
line socket. Per 
pair 24p 
8A 2190 3 pin 5A 
chassis plug 17p 
BA 1882 Line socket 
for above 19p 

JACK 
MeltlIRDO Std. I" mono plug 
RP8 8 way chattels Plastic 18p 
plug 88p Screened 17p 

PHONO 
Plug plastic 
Plug screened 
Chassis socket 

bp 
Sp 
4p 

Std. 5" stereo plug 
Plastic Itlp 
Screened 25p 
Open mono socket 

109: Moulded 
mono socket 5̂ with 
2 break contacts 
111p; Moulded stereo 
socket 5. with 3 
break contacte 18p; 
3.5mm. plug plastic 
Sp: screened 11p; 
open socket 8p. 

WE KNOW YOU NEED 
IT! 

The MES 1974 Catalogue 
is STACKED with donne 
of tempting new lines. 
BRIMMING OVER with 

clear illustrations 
and detailed data. 

WE'RE WAITING 
TO RUSH YOU 
A COPY. 

You'll be IMPRESSED 
with our POST FREE 
ordering system. EX-
CITED by our BIG 
VALUE discount vouch-
ers. STAGGERED by our 
UNBEATABLE speed of 
service. Take the first 
step towards real service 
NOW! Bend ONLY 25p 
for our beautifully 
produced catalogue and 
leave the rest to us! 

POTENTIOMETERS 

Rotary miniature carbon track 5" spindle 

Single gang Lin or Log 
5k, 10k, 25k, 60k, 100k, 230k, 
500k, 1M, 2M (and lk Lin) lb 

Dual gang 
(Stereo) without 
switch Log or Lin 
5k to 2M as 
above 88P. 

Single gang with DP switch 
250V 2A Log or Lin 5k to 
2M as above 23p 

PRESETS 
Sub-minlature 0.1W 
Vert or Rods 
100. 250, 600, lk, 
23k, 6k, 10k, 26k, 
50k, 100k, 250k. 
5001r. 1M SD 

Wirewound 10% 1W r spindle 10. 50, 100E 114p; 250, 500, lk, 5k 
839: 10k, 87p: 25k 409; 60k 44p. 

KNOBS All 1" shaft. Grub screw thing 

Diameter shown in brackets 

K30/1 K30¡3 K30/2 
(19mm) (17mm) ( 19mm) 
24p g2p 22p 

F18 (26mm) 
with number-
ed skirt 81P 

o 
BIC12 92mm 
long, black 41p 
pointer with 
white stripe Op 

F12 (33mm) 

MK50 (34mm) 
279 

819 

E30/6 (32mm) 

CK4 (36nunj 
145p 

RESISTORS 
Carbon Film 5W 5% 1 a to 130; 10% 1.2M to 1051 E12 is 
Carbon Fllm 5W 5% 1 CI to 100; 10% 1-2M to 10M 212 1 o 
Carbon Film ¡W 5% 11 n to 910k El2 & 524 1p 
Carbon Film 1W 5% 100 to ION E12 3p 
Metal Oxide ¡W 2% 10 CI to 1M El2 di E24 4p 
Wirewound 25W 10% 0.22oluns to 0.47ohms E12 10p 
Wirewound 2131 IDX, lohm to 270ohms El2 10p 

El2 valises 10, 12. 16, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades 
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and decades 

SWITCHES 
Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2 to 6 way; 
8 pole 2 to 4 way; 4 pole 2 or 8 way, each 249. 
Mains rotary DPDT 250V 2A 20p. 

c..= t0 Push to rnake 
non-locking 
12p 

Toggle 250V 13A 
with ON/OFF 
plate 26P. 

Slide 
Miniature 

DPDT Sp 

Sub-miniature toggle DPDT 
(12 x 123 x lamm excl. 
toggle) 250V 9A Sip 

VAT Please add 10% 
to the final total. 

Post & packing FREE in U.K. 
(10p handling charge on orders under SOp.) 

Orders and enquiries for.catalogues to MAPLIN 

ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh, 
Essex. PHONE SOUTHEND (0102) 44101 
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PLUGS & LEADS RECORD CARE 

"YOU AIN'T HEARD 
NOTHIN' YET ! ! 
. . . until you tune in to stereo 
perfection with `Varicap' 

.p.e.' 1.m. Size aperox, 
varicap stereo tuner ter a 2/" a 61" 
This elegant and practical stereo tuner features push button 
'spot-on' tuning with up to five simple pre-set stations (no difficult 
tuning dial and drive cord). It's easy ' no problem' construction 
requires only a few simple setting adjustments with a D.C. Volt-
meter. It incorporates NEW pre-set modules for R.F. and I.F. 
circuits, this eliminates the need for the usually difficult circuit 
alignment. 
All this, coupled with the latest Motorola high efficiency, Inte-
grated Circuit phase lock loop' stereo decoder and automatic 
stereo lamp indicator, ensures perfect stereo reception. 
The ' Varicap' is, in our opinion. THE most easily constructed 
stereo tuner available which will achieve professional results. 
The kit comprises Fibre glass P.C. board, elegant slimline teak 
veneer cabinet, brushed aluminium front panel, push buttons, 
instructions, in fact everything you need. 
We also supply any of these kit components as separate items. 

Total kit price ONLY £28 50 ( inclusive of VAT 

and postage). 

IDEAL FOR USE WITH THE 'TEXAN', 

'GEMINI' OR ANY OTHER GOOD QUALITY 

STEREO A MPLIFIER. 

PARTS FOR PRACTICAL WIRELESS PROJECTS: 

Alter many requests. Electro Spares are supplying lists of com-
ponents for ALL projects featured in ' Practical Wireless' from 
July 1973 issue onwards. We regret that we cannot supply lists 
for projects published before this date. 
All you have to do is send us a stamped addressed envelope, not 
less than 9" s .1", stating which project is of interest to you. We 
will then forward you an individually priced list of the components 
required, there is. of course, no necessity to purchase a lull kit, 
you may purchase only the parts you require at any one given time. 
We believe this method of ' one source' buying can save you time 
and postage—AND THAT MEANS MONEY ! ! 

ALL COMPONENTS SUPPLIED BY ELECTRO SPARES 
ARE NEW, BRANDED PRODUCTS OF REPUTABLE 
MANUFACTURERS AND THEREFORE CARRY THE 
MAKERS FULL GUARANTEE. 

'P.E."GEMINI' STEREO AMPLIFIER 

The ' Gemini' is a quality hi-fi stereo amplifier for the home cons-
tructor, featuring a genuine 30 watt R.M.S. per channel output 
into 8 ohms. Total harmonic distortion of 0 02% and a frequency 
response (-3dB) 20Hz - 100kHz, at all power levels. 
We are continuing to supply components for this fabulous ampli-
fier, which is now recognised as practically THE ultimate in 
High-Fidelity. 
We know no better unit for the home constructor—hundreds have 
been supplied throughout the world. 
Electro Spares have available a booklet containing full speci-
fication, complete .constructional information. wiring diagrams 
and fault finding guide etc. 
The price is 55p + 4p postage, along with which we will send 
you our new LOW PRICE LIST. Price list available separately on 
receipt of a large S.A.E. 
Our new Mail Order department address is set below. We aim for 
quick, efficient service—or why not pay us a call, we make all 
enthusiasts welcome and there are no parking problems. 

ELECTRO 
SPARES 
288 ECCLESALL ROAD 

SHEFFIELD Sil 8PE 

Tel. (0742) 668888 

'The Component Centre of the North' 

Plugs 
Pack 107 5 pin Din 22p 
Pack 108 3 pin Din 20p 
Pack 135 r jack 27p 

Pack 130 r Jack Stereo 50p 
Pack 103 Loudspeaker Plug 17p 
Pack 100 Phono Plug 7p 
Pack 230 3 pin Socket 25p 
Pack 236 S pin Socket 33p 
Pack 234 Loudspeaker 

Socket 33p 

Ready-made Leads 
3 pin to 3 pin Din 70p 
3 pin to open end 55p 
5 pin to 5 pin Din 90p 
5 pin to open end 70p 
5 pin to 4 phono plugs £ 1-00 

Speaker lead Din to spade 
12ft 40p 

Extension lead Din plug to 
socket 12ft. 70p 

All leads approx. 6ft. in length 

DIAMOND STYLI 
8TA; 9TA; 9TAHC: GP91: 
ST4; ST9; EV26; GC8.All at 80p 
each. 
Double Diamond £ 1.25 
Diamond suitable for Orbit 
NM22: 0800; M3D £2•25 each 

CARTRIDGES 
Goldring G800 £6.00 
Orbit NM22 £4.00 
Shure 756 £6-00 
Sonotone 9TAHC ( Dia) £2.00 
Sonotone 8T4A ( Dia) £ 1 50 
Ronnette 105 ( Dia) £1-25 

All prices include VAT and 
postage 

J. J. Francis (Wood Green) Ltd 
MANWOOD HOUSE, MATCHING GREEN, HARLOW, 
ESSEX CM 17 ORS Telephone, Matching 476 

Cecil Watts Dust Bug El 20 

Parastatic Disc Preener 45p 

Antistatic Fluid 20p 
Dust Bug Spares 

(Brush & Roller) 15p 

CASSETTE TAPES 
Audio- Magnetic C60 
Qty 3 6 10 20 
Pricel£1.00 .E1 .90,n-2046-30 
Cassette Caddy El - 20 
Cassette Head Cleaner 35p 

ZONAL ILFORD TAPE 
5" Standard 600ft 2Sp 
sr Standard 900ft 50p 
7" ( Plain boxed) 1200ft 60p 
7" (Westminster Boxed) 
1800ft £ 1 25 

7" Reel of Leader Tape 
(Blue or green) 75p 

HEADPHONES 
Sennheisser HD414 
AKG KSO 
Beyer DT48S 

£12 50 
£6.50 

£35 00 

MICROPHONES 
AKG 0109 
AKG D202EI 
AKG DI90C 
AKG Dl9OE 
AKG D224 £50'00 
Sennheisser MD2I IN £45 00 
Sennheisser MD413N £27.00 
Sony ECM50 £85-00 
Audio RMS7F Radio Mike 

£210 00 

£11.50 
£39.50 
£17 00 
£18 20 

SPEAKERS 
E.M.I. 350 Kit 8ohms 
E.M.I. 450 Kit 8ohms 

£8 20 
£4 50 

NOW! A FAST EASY WAY 
TO LEARN BASIC RADIO 

& ELECTRONICS 
Learn basic Radio and Electronics at home—the fast, modern ,hay. 

Give yourself essential technical "know-how"—like reading circuits, 

assembling standard components, experimenting, building—quickly 

and without effort, and enjoy every moment. B.I.E.T.'s simplified 

HOME STUDY method and the remarkable TECHNATRON 

Self- Build Outfit take the mystery out of the subject, making 

learning easy and interesting. 

Practical Radio and Electronics D 
(Technatron) 
Radio and Television 
General Radio and 
T.V. Engineering 
Radio servicing, maintenance 
and repairs 
Colour T.V. 
Practical T.V. 
Electronic Engineering 
Television Maintenance and 
Servicing 

D 

O 

o 
D 

Radio Amateurs 
City and Guilds Radio and 
T.V. Electronics Mech. 
City and Guilds Electrical 
Engineering Practise 
Gen. Electrical Engineering 
Society of Engineers 
(Elec. Eng.) 13 
C. & G. Elec, Tech.—Primary 
Electrical Installations and 
Wiring 

1 
Do I 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
DEPT. BPW 70, ALDERMASTON COURT, READING 

RG7 4PF 

POST THIS COUPON FOR FREE BOOK 
27 

NAME  

ADDRESS 

BPVV 70 

 AGE 

SUBJECT OF INTEREST   

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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Charger units 
Fig. 1 shows a simple unit which can be easily put 

together and used to try out the idea. A good quality 
bell transformer, BY100 diode, m.e.s. lamps, lamp 
holder and a 22012 1W resistor and you are in 
business. The writer found this unit successful but it 
lacked flexibility. If the bell transformer shown in 
Fig. 1 has various outputs then the number of cells 
to be charged can be varied and by changing the 
lamp the charging current can be varied within 
limits. 

Fig. 2 is a more elaborate unit and in the author's 
case serves two purposes; A dry battery charger 
and mains unit for various equipment used in the 
shack. Should additional smoothing be required then 
it is a simple matter to add this. It is advisable to 
install the meter permanently so that the charging 
current can be monitored. A d.p.d.t. switch with a 
suitable shunt series resistor would enable both 
voltage and the current to be monitored. Diode D6 
provides for reversal protection and prevents the 
battery discharging through the 47011 resistor. 

Zinc-carbon batteries are very amenable to re-
charging. 

51 

250v 
a.c. 

300mA 

.411F0 

(ÇIK G2 6i) 
D6 114914 

Fig. 2: A more elaborate design. 

* components list (Fig. 2) 

R1 1012+W 
R2 4700 1W 
VR1 5000 3 W linear wirewound 
Cl 500/4F 20V 
C2 214F 20V 
Tri 0C36, 0C28 or similar rating 
Ti Mains transformer 12.5V lA secondary 
Dl-D4 1N4001 diodes 
D5 1N4001 diode 
D6 1N914 diode (see text) 
M1 Meter 300mA f.s.d. 
Si Double-pole on/off toggle switch 
LP1 3.5V or 6-5V 0-1/0-2A (Fig. 1) 

NEXT MONTH 

E111511111 
IN THE 

MARCH ISSUE 
ASSEMBLING A MODULAR COLOUR SET 

There are various ways of going about building 
a colour receiver. One approach is to make use 
where possible of manufacturers' surplus units. 
David Robinson describes the set he built on 
this basis and how the various problems of 
interfacing different units not originally intended 
for use together were overcome. 

LOG-PERIODIC SET-TOP AERIAL 

A simple log- periodic set-top aerial can be made 
using printed circuit board. Full constructional 
details will be provided. 

TV SET SAFETY 

With the introduction of the BEAB television 
receiver testing system and BS415:1972 there 
has been a tightening up in safety requirements. 
It is essential that anyone handling TV sets 
should be aware of what is involved. A detailed 
account starts next month. 

FAULT FINDING 

John Law looks at the power supply and line 
timebase circuits used in BRC 15in. dual-
standard portable models. These make excellent 
second sets. 

PHASE IN COLOUR TV 

The phase of the chrominance signal indicates 
the colour being transmitted: phase is thus the 
key to colour television. A special article next 
month describes the basic technique and PAL 
signal processing, paying particular attention to 
practical points that are not always made clear. 

PLUS ALL THE REGULAR FEATURES 

Details of the March issue are subject to the 
current national situation at the time of going to 
press. 

TO 
(Name of Newsagent) 

Please reserve I deliver the MARCH issue of 
TELEVISION (25p) and continue every month until 
further notice. 

NAME 

ADDRESS 

An Automatic Battery Charger for 12 volt car 
batteries. 
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PRODITTION 
LINES 

JOSTY KITS 

Our Advertisement Manager has 
asked me to point out that Swanley 
Electronics will not be supplying 
"Josty" kits as per their December 
advertisement. 

HEATHKIT CATALOGUE 

The latest catalogue from Heath 
(Gloucester) Limited contains details 
of the company's kits and some new 
models featured for the first time 
include the GR-990 12in. Black and 
White Television kit for either 12V 
or mains operation; the GD-39 Home 
Intrusion Alarm, disguised as an 
unobtrusive book — an ultrasonic 
burglar alarm/surveillance system; 
the CR-1008 a.m. Radio and the 
CM - 1045 Small Engine Tune - up 
Meter. 
Also included are the 10-104 Solid 

State 15MHz Oscilloscope; IB-1103 
180MHz Frequency Counter; the 
GC-1005 Electronic Digital Clock 
which incorporates a 'snooze' alarm; 
the CR9502 Push-Button a.m. Car 
Radio and the IC-2108 Desk Top 
Electron ic Calculator. 
Readers may obtain their free 

catalogue by writing to Heath 
(Gloucester) Limited, Bristol Road, 
Gloucester, GL2 6EE. 

colin riches 

SCREW DRIVING BOON 

Thunder Screw Anchors Ltd. 
announce an addition to their range 
of screwdrivers by the introduction 
of four screwholding screwdrivers. 
Two are suitable for slotted head 
screws and two for recessed head 
screws, their dimensions being 84- in. 
and 9lin. overall length, 3/16in. and 
lin. blade diameter respectively. The 
screw is firmly held at the tip of the 
screwdriver by sliding the spring-
loaded shank over the head of the 
screw, (see picture) leaving one hand 
free to hold the article to be fixed. 
It is possible to fix screws or bolts 
in the most difficult of places, where 
to hold a screw in the hand might 
normally be impossible. 

Prices, excluding V.A.T. are 20372 
and 20376 69p each, 20374 and 20378 
79p each. 
We understand that due to the 

shortage in the foreign plastics 
industry, supplies of these screw-
drivers may be subjected to extended 
delay. However, this firm does have 
some further useful and novel tools 
that would be of interest to readers. 
Supplies are through retail outlets. 
Thunder Screw Anchors Ltd., Victoria 
Way, Burgess Hill, Sussex, RH15 9NF. 

MICROELECTRONICS 

We apologise to Microelectronics for 
being unable to include their adver-
tisement in the Feb. issue. If readers 
refer to this month's issue, page 
1028, they will see that the company 
markets the Minicomp 100 Random 
Number Selector. When the button 

on the front panel is pressed, num-
bers are displayed at high speed on 
a Nixietube read-out before a random 
number is displayed—in effect a 
miniature " ERNIE". 
The circuit includes 6 TTL logic 

i.c.'s and three transistors and the 
manufacturers say that typical appli-
cations include number selection for 
dice, roulette, bingo etc. Price of the 
Minicomp 100 kit is £42.50. A fully 
assembled version is available at 
£45 • 00.—Microelectronics, 51 Mex field 
Road, London, SW15 2RG. ( Tel. 
01-870 2368). 

ONE-HAND DESOLDERER 

When desoldering, have you ever 
wished you had three hands? Well, 
here is something that will brighten 
your day! 
Only one hand is required to 

operate the Picard soldering / 
desoldering iron. The whole body of 
the tool forms a suction tube which 
is pressed down towards the job 
during heating and released to 
produce suction. 
The unit has a rating of 20W and 

uses an 8V supply, a transformer 
being available if required. For 
desoldering, it reaches a temperature 
of 340'C in four minutes. Only three 
minutes' heating is however required 
for soldering. The heating element 
is sealed with a ceramic insulating 
paste which, by preventing burning 
and corrosion, prolongs its life 
quite considerably. 
The bit is made of alloy steel and 

molten solder is sucked through it 
by the release of the spring- loaded 
body. The faster the release, the 
stronger the suction. The solder 
collecting chamber is easy to clean 
out while the bit is still warm. 
A soldering stand is supplied 

with every tool and the price of the 
complete unit is £6.49. Henry Picard 
& Frere Limited, 3571359 Kennington 
Lane, London, S.E.11. 
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SUPPLIERS OF SEMI- CONDUCTORS TO THE WORLD 

e 
EX. G.P.O. 

Telephone 
Corner 

COMPLETE 
TELEPHONES 

Normal Household Type 

Only£1.05 p 45p each 

TELEPHONE DIALS 
Standard Post Office type. Guaranteed in 

Only 27 1/2 P _ POST & PACKING 16 

Tested and 
Guaranteed 
Paks 
879 4 
BSI 10 

B" 200 

H4 250 

working order. 

IN4007 Sil. Rec. diodes. 
1,000 PIV lamp plastic 

Reed Switches, l' long, 
it' die. High Speed P.O. 
type 
Mixed Capacitors. 
Approx. quantity, 
counted by weight 

Mixed Resistors. 
Approx. quantity 
counted by weight 

55p 
55p 

55p 
P & P IS. 

55p 
P & P 15p 

H35 I nn Mixed Diodes. Germ. çcr, 
"" Gold bonded, etc. --r 

Marked and Unmarked. 

H31 la Short lead Transistors. Cç n 
NPN Silicon Planar types --r 

1139 A Integrated Circuits. 
4 Gates BMC 962, 2 Flip 5511 
Flops BMC 945 

H41 2 Sil Power transistors 55p 
Comp pair BD131/132 

Unmarked 
Untested Paks 

BI cn Germanium Transistors 55 p  
-•`• PNP. AF qnd RF 

B66 icn Germanium Diodes 55p 
Min. glass type 

BM I nn Silicon Diodes DO-7 Ct n  
glass equiv. to 0A200, --r 
0A202 

B116 Sil. Diodes sub. min. ssp 
IN914 and IN916 types 

HIS IS Experimenters* Pak of ÇÇ... 
-" integrated Circuits, Dais ••••• I' 

supplied 
H20 ln BY126(7 Type Silicon ÇC 

Rectifiers 1 amp plastic. --P 
Mixed volts. 

H34 15 Power Transistors, PNP, ssp 
Germ. NPN Silicon 
TO-3 Can. 

100 

Make a rev counter 
for your car 

The 'TACHO BLOCK'. This encapsulated 
block will turn any 0-1mA meter into a linear 
and accurate rev, counter for any car with 

normal coil ignition  system. £1 I 

" Op each 

Itfr 

ee'4%12. 

Ex GPO Push Button 
Intercom Telephones 
Exactly as internal telephone systems still in 
everyday use where automatic internal ex-
changes have not yet taken over. Available in 
5, 10 or 15 ways. Complete with circuits and 
instructions. Necessary 24 pair cable 22p per 
yard. Price of each Instrument is independent 
of the number of ways. £2.75 pi.381 
Cable can be sent by Parce Post. Post and 
Packing per 50 yds. 734/. 
Extension Telephones. 71(p each. pp 271ip. 
£1.370 for 2. PAP. 55p. 
These phones are extensions and do not con-
tain bells. 

A Cross Hatch 
Generator £3.85 
A complete kit of parts including Printed 
Circuit Board. A four position switch gives 
X-hatch, Dots, Vertical or Horizontal lines. 
Integrated Circuit design for easy construction 
and reliability. A Project in the Sept. * 72 edition 
of Television. 

ce 

New Palis 
TESTED & GUARANTEED 

"" 4 2N3055 type àroNwssipLerd"eevIces 55P 
Ha 4 e2811.49 fnhapransetlicF cEaTsse 55p 
1165 4 làgecoNmPpNtSo ill:iensistors 55p 

UNTESTED, UNMARKED 
USE 4 tie  cTe ecoPmNpPtSo ili...iXnsistors 55p 
H67 o 3p811.9.1tVicCchaasnen type p Fe E 55p 

Over 1,000,000 
Transistors 
in stock 

Oo 

We hold a very large range of fully marked, 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices. Please send for free 
catalogue. 

_ Our very popular 4p transistors 
TYPE "A" PNP Silicon alloy, TO-5 can 
TYPE " B" PNP Silicon, plastic encapsulation 
TYPE " E" PNP Germanium AF or RF 
TYPE " F" NPN Silicon plastic encapsulation 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX 500 range 

8 RELAYS FOR 
VARIOUS TYPES clE, I • I Op 

P & P 27)p 

High Speed 
Magnetic 
Counter 

4 digit (non-reset) 24V or 48V (state which) 
151 51 in. 33p. PAP. 5o. 

BI-PRE-PAK LTD 

Plastic Power 
Transistors 
NOW IN 
TWO 
RANGES 
These are 40W and 90W Silicon Plastic Power 
Transistors of the very latest design, available 
In NPN or PNP at the most shatteringly low 
prices of all time. We have been selling these 
successfully In quantity to all parts of the 
world and we are proud to offer them under 
our Tested and Guaranteed terms. 
Range I. VCE. Min 15. HFE Min IS, 

1-12 13-25 26-50 
40 Watt 22p 20p Dip 
90 Watt 2411/ 24Ip 22p 

Range 2. VCE. Min. 40. HFE Min 40 
1-12 13-25 26-50 

40 Watt 33p 31p 21p 
90 Watt Mip 314p 33p 
Complementary pairs matched for gain at 
3 amps. lip extra per pair. Please state NPN 
or PNP on order. 

LMMO Audio I.C. as featured in Practical 
Wireless Dec. issue, complete with application 
data £1.10p. 

INTEGRATED CIRCUITS 
We stock a large range of I.Cs at s,ery com-
petitive prices (from lip each). These are all 
listed In our FREE Catalogue. see coupon 
below. 

METRICATION CHARTS now available 
This fantastically detailed conversion calcula-
tor carries thousands of classified references 
between metric and British (and U.S.A.) 
measurements of length, area, volume, liquid 
measure, weights etc. 
ocket Size 15p Wall Chart lip 

LOW COST DUEL IN LINE I.C. SOCKETS 
14 pin type at 16lp each Now new low profile 
16 pin type at lip each type 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. Details are in our 
latest Catalogue. Send for it TODAY, using 
the coupon below. N.B. Books are void of 
V.A.T. 

Send for lists of publications 

/ e 
Our famous P1 Pak 

is still leading in value 
Full of Short Lead Semiconductors & Electronic 
Components, approx. 170 . We guarantee at 
least 30 really high quality factory marked 
Transistors PNP & NPN, and a host of Diodes 
&Rectifiers mounted on Printed Circuit Panels. 
Identification Chart supplied to give some 
information on the Transistors. 

lip P & Pon this Pek. Er 

Please ask for Pak P.1. only UUp 

P tease send me the FREE 8,•Pre•Pali Catalogue 

NAME   

ADDRESS   

ALL PRICES INCLUDE 10% VAT 

MINIMUM ORDER 50p. CASH WITH ORDER 
PLEASE. Add lip post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS 

Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX. 

TELEPHONE: SOUTHEND (0702) 46344. 
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SAXON 
Money saving high 
performance audio equipment 
DIRECT FROM OUR OWN FACTORY 

Better built 
Better performance 
Better value 
SAXON HI-FI POWER AMPS FOR DOMESTIC 
& COMMERCIAL USE 

New Versions using 3A 
"Plastic Power" Driver 
Transistors now available. 

To meet demand, we have 
included a more powerful 
module in our well-
established and proven 
ranga. All these power 
amplifiers are carefully 
assembled, tested and 
guaranteed. 
They offer superb value for 
reliability and  tility. 

SA35 r5eqci.s'Pedi'd0:4e £4.45 
SA50 es,F,Ine:Ér- £5.65 

SA100 dmiaskceos aanu lecimeabln eusn.i I IAn £10.90 
real glutton for work. 

Reliable, tough and compact, 11 transistors, 6 diodes. Carr. paid. 

BRIEF SPEC. FOR ALL THREE MODULES 
All modules incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION. plus proof against over-dissipation and faulty Inductive 
loads in the SA.100 

Freq. response 
Distortion 
Loads 
Quiescent current 
Noise 
Supply voltage 

Size 

15-40,000 Hz 1dB 
02% at 1kHz 
4 to 16 ohms 
15 mA 
Better than 75dB 
SA35 45 volts 
SA50 45-85 volts 
SA100 40-70 volts 
4r n 4 u 1" (SA 100) 
4- x 3" a 1" (SA35/SA50) 

Circuits, connecting Instruction and application data are supplied 
free with all modules. 

POWER SUPPLIES 
FOR THE SAIS, SAM AND SA1110 POWER AMPS, ABOVE 

PU.45 
PU.70 
PS.45 
MT.45 
MT.30 
PS.70 
MT.70 

Unstabilised supply tor 
2 SA35's 

Unstabliised supply for 
one or two SA50 or 
SA100 Carr. 40p 

Stabilised module for 
two SA35's or one SA50 
Carr. free 

Transformer for above. 
heavy duty Carr. 20p 

Transformer for un-
stabilised supply com-
plete with rectifier di-
odes mounted Carr. 20p 
Stabilised supply mod-
ule for one or two 
SA100's Carr. free 

Transformer for PS70 

Carr. 40p 

£4.90 
£7.75 
£3.50 
£2.85 
£3.50 
£4.90 
£4.90 

ALL MODULES ARE BUILT ON GLASS FIBRE P.C. BOARD 
AND SUPPLIED FULLY TESTED 

SAXON P/A MIXER 
CONTROL UNITS 
In extra slimline easy-fit case 
Using grouped pairs of inputs (high Z and 
low Z Inputs) with individual bass, treble 
and volume controls on each pair, plus master 
controls. These low-noise units will feed all 
makes of amplifiers, making them ideal for 
clubs, discos etc. Standard jack sockets. 
Compact design. In strong metal cases. All 
units guaranteed for 3 years. 

e HIGH AND LOW IMPEDANCE 
INPUTS 

e BASS/TREBLE/VOLUME ON EACH 
PAIR 

e MASTER CONTROL ON OUTPUT 

41 41 • 41 41 41 

41 41 41 41 41 41 0'-

41 41 41 41 41 40 

fbM4H 
4 high Z. 4 low Z inputs, 4 seis 

Carr. paid. + £ 113.50 of controls. Case 11r x8" x 26 

.116HL c ase Were 2;" 
12 inputs (6 high Z, 6 low Z). £27.50 
Carr. paid. + V.A.T. 

Channel section modules, for 
building your own: gain-16 x 
(24dB). Tone controls-18dB 
swing. Carr. paid. + V.A.T. 

£3•50 

CONTROL UNITS- Unbeatable for quality & value 
EXCITING NEW STEREO VERSION. 
MK. II With Hic. over-
ride and case (carr. 3017) £19.75 
Mono (as shown) 
For 9v battery operation. As stereo mode 

less mic. Input £6.50 I Carr. 20p 

Two decks, and full headphone monitoring. The und Is roams operated and measures 17¡" a r a 4 deep 
and la finished with a smart white on black facia. The controls are: Lett/Right deck fader, volume, bass, 
treble. Headphone Selector and volume. Microphone volume. bass, treble, mains on/off. 
COMPARABLE TO UNITS AT OVER TWICE THE PRICE. 

ç' 0 • 

f\ZOn °MC° tw,IX.t11 

"!) 

AKG 
MICROPHONES 
World famous D.190C-the 
one the professionals use-
at special bargain price of 

£19.50 V IT 
GENERAL PURPOSE 
DYNAMIC MIC. Pro-
fessional quality. Special 
offer carr. paid nip 

120 WATT HEAVY DUTY MODULE 
Rugged class A driver stage. This module will run from all our mixers, 
etc., and most other makes. Definers 120 watts into an eight ohm load 
and employs 4 TO3 can (115 watt) output transistors. 

SPECIFICATION 
Power output 120 watts Into 8 ohms 
Freq. response 20-20,000 Hz ± 2dB 
Input sensitivity 200 mV Into 10K 
Construction Fibreglase board 
Size 8" x 4" x 4" (5" with 

supply) 
Low distortion parallel push-pull 
output stage. 

Module 6, £18.95 power supply 
(Carr. 40p) 

tine watt version 
with 
power 
supply 

(Carr. 50p) 

£27.90 

--“.• • 
*Arne I. 

SOUND AND LIGHT UNITS 
Our popular 3 channel model handles up to 3kW (3000 watts) of 
lighting and incorporates versatile sound control arrangement to 
enable professional standards to be achieved. Both units are 
excellent examples of Saxon quality and value. 

3 CHANNEL UNIT 
Includes bass, middle and treble as well as master 
controls. 2 amplifier sockets eliminate need for 
split leads. Up to 3 kW lighting load. Smartly 
finished steel case. Carr. 30p. £19.75 

COMPLETE 
AMPLIFIERS CSE 100 
The versatile unit is now available In a black vynide 
case and so represents even better value than ever 
delivering speech and music powers of up to 100 
watts RMS and continuous signal outputs of 
70 watts. Two individually controlled inputs with 
wide range bass and treble controls. 

SINGLE CHANNEL UNIT 
Operates from 5 to 100 watt amplifiers. Supplied 
for bass note operation, is easily adapted for 
treble or mid-range at a cost of about 5p. 

Carr. pd. £ 7.50 

f..34.90 carr. free 

SAXON 100 £48.50 carr. free 
With an RMS output of 120 watts speech and music, 
100 watts continuous power, four individually 
controlled PET input stages and wide range base 
and treble controls, this amplifier has established 
itself as a unit offering quality and reliability at low 
cost. 

LOUDSPEAKERS British made bargains!! 
ir 25 watt 8/15 ohms £1•45 care. 30p 15' 50 watt 8/15 ohm £1450 carr. 500. 
Ir 40 watt 15.000 gauss magnet system 8/15 ohm 611.56 carr. 40o  

V.A.T. Please add 10% to total value of order (inc. carr.) for Value Added Tax. 

IPrices subject to altera-
tion without notice. 
E. 6 0.E. 

Please include S.A.E. 
with written enquiries. 

Orde ,ç :In 1 per5onal shoppers to 

SAXON ENTERTAINMENTS LTD., 327 Whitehorse Rd., W. Croydon, Surrey. (RO 2.HS. 
Telephone 01-684 6385 

Hours 9.30 a.m. 5.30 p.m. 

TRADE & EXPORT ENQUIRIES INVITED 

TERMS OF BUSINESS 

Cath w.th order (C W 01 For C 0 picase add 3Sp 

Cath te rtgd (rm.. CO,,, 
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-177 47:r crystal 
HARmonic CALIBRATOR 
C

RYSTAL calibrators have always found wide 
application with radio amateurs and short 
wave listeners. They fill a need for low cost 

frequency measurement and now that the price of 
transistors and integrated circuits is at an all time 
low, may be constructed relatively cheaply, depend-
ing upon the source of components. The crystal, if 
purchased new, should cost no more than £1•50-
£2 • 00. 
The object was to design a unit which would 

provide 1MHz, 100kHz, 10kHz markers at good 
strength to at least 30MHz or higher. The calibrator 
to be described will, when used with the average 
receiver, provide strong frequency markers to above 
30MHz and will give markers as high as 144MHz at 
reduced level. 

OPERATION 
The crystal oscillator runs at 1MHz and is based 

on the Colpitts circuit. In the design, good stability 
results in respect of both temperature variation and 
variation of supply rail voltage. In order to maintain 
this performance silver mica capacitors are specified 
for C2 and C3. The crystal in the prototype required 
about 40pF in series and this is made up by Cl plis 
TC1. If necessary, Cl can be altered to suit different 
crystals. 
The output from the crystal oscillator is taken 

from the collector of Tri. The waveform is roughly 
a sine wave and in order to drive the dividers must 

R2 
36k 

Crystal 

TC1 
3-30pF 

R1 
10k 

R4 R5 
1.5k 470 

Tri 
BC108 

30pF 1330pF 'Cl 
SN74 90N 

J. ANDREWS 

be squared. Tr2 acts as a buffer amplifier and is 
biased into saturation on positive half cycles. This 
gives a square wave output of five volts peak to 
peak, which is used to drive the dividers. 
The SN7490N (ICI-IC2) are TTL logic binary 

dividers and contain two gates and four bistables. 
They are used in this circuit to divide the 1MHz 
square wave by a factor of ten, giving in the first 
case 100kHz and in the second 10kHz. The output 
is a square wave of five volts ( approx.). 
The three outputs, one from each divider and the 

1MHz waveform from Tr2 buffer are selected by Si 
and are used to drive 1C3 and Tr3. These stages 
form the harmonic generator. 

HARMONIC GENERATOR 
From a pulse rising at an infinite rate an infinite 

frequency spectrum could be derived, and if the 
pulse were to be repetitive at some frequency, say 
1MHz, then the spectrum would be related to the 
repetition rate of the pulse. However after the rise 
the pulse amplitude must decay again in time for 
next transition. If the decay is fast and at half the 
pulse repetition time then obviously a square wave 
would result. This could be shown to contain, in a 
pure case only, odd harmonics of the basic rebetition 
rate. Now if the decay point were to be shifted from 
the half repetition rate time, then the even harmonic 
content would become apparent. Therefore in 
generating both odd and even harmonics of a fre-

7 

IC2 

Select 
range 

IMHz 

SN74 90N 

Fig. 1: Circuit of the calibrator 

Si 

Re 68 

7 

IC3 
SN74121N 

C5 
0.1yF 

C6 
OlpF 

F—Mbe—epl 
R7 

see text 

o 
+5V 

R6 
330 

Output 

OV 
o 
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Fig. 2: Veroboard layout for the i.c. crystal harmonic calibrator 



electronics 

look really 
mastered 

RAPY 

... practical 
...visual 

...exciting! 

no previous knowledge 
no unnecessary theory 

no " maths" 

BUILD, SEE AND LEARN 
step by step, we take you through all the fundamentals of 
electronics and show how easily the subject can be mastered. 
Write for the free brochure now which explains our system. 

1/ BUILD AN 
OSCILLOSCOPE 

You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
40 EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including: 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a.c. experiments, d.c. experi-
ments, simple counter, time delay circuit, 
servicing procedures 

This new style course will enable anyone to 
really understand electronics by a modern, 
practical and visual method—no maths, and 
a minimum of theory—no previous knowledge 
required. It will also enable anyone to under-
stand how to test, service and maintain all 
types of electronic equipment. radio and TV 
receivers. etc. 

FREE 
POST NOW 

for 
BROCHURE 

or write if you prefer pot to cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 

P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 
we do not employ representatives 

NAME 

ADDRESS 

BLOCK CAPS 

PLEASE 
WI- 34 J 

special free gift also to all our students 
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Sine and Square Wave Osc. Kit Type 700 
General purpose A.F. test osc. covering range sine and 
square 10c/s to 100Kc in 4 decade ranges, features include 
stabilised amplitude sine and sq. low o/p impedance, 
L.E.D. on indicator, both 0/Ps fully variable and available 
simultaneously, fast sq wave rise time, all parts supplied 
and no special equipment required for construction and 
calibration, leaflet available on request. Requires PP9 
batt. or 9v supply not supplied. Available in kit form only. 

Price £16-20 

Scope American Service Type TS.34 
Portable general purpose scope uses 2" tube with magni-
fier single beam, uses 11 valves, Y amp 10c/s to 2 Mc/s, 
T.B. 20 Usec to 100 Mil/Sec, as fine and coarse Y atten, 
supplied with leads In transit container, also copy of 
service manual, tested. Note these are for 115v 50c/s but 
are supplied with a 240/110 Auto trans. Few only. 

Price £23-65 

Signal Generators 
Marconi type TF144G covers range 85Kc to 25Mc/s in 
8 bands 0/P 1 Uy to 1 volt, fitted 0/P meter to read RF 
and Modulation, supplied tested with circ and Inst book, 
for 200250v mains. Note supplied less R.F. connecting 
lead (mains lead supplied). Price £19-25 

Variable 0/P DC P.U. 
0/P variable from 0 to 26v DC smoothed at up to 3 amps 
uses silicon rect and variac, supplied with circ. Note for 
use on 115v 50c/s supplied with 240/115v Auto trans, 
American surplus. Price £7-70 

V.H.F. Test OSC Type 210 
Test osc covers range 20 to 88Mcfs in 4 bands, also as noise 
generator, 2 Mc/s xtal check, var pulse mod, complete in 
case with chart. Req 250v HT and 63v to operate. 

Price £5.50 
Batteries 
Lead Acid type Aircraft batteries 24v 25 Amp/Hr made up of 
2 12v units in carrying case, new with instructions. 

Price £10-20 
Altimeter T.S. 
Modern unit contains mains P.U. giving 250v 60 Ma and 6.3v, 
4x valves, 2 panel meters sq type 100Ua FSD and centre 
reading type, 1600 Mc/s absorb W.M. ass, also large number 
of high grade parts inc 1% conîls etc, good cond In case. 

Price £5-50 
Low Speed Motors 
For use on 230v 50c/s have two stage g.b. to give 0/P speed 
of 1.15 RPM, reversible, good quality enclosed motor, ex 
equip. Price £4•74 

Vidicon Camera Tubes 
Standard type 1" Industrial grade by E.E. and E.M.I. supplied 
with data sheet graded according to scan marks. 

Price type A £9, B £6 
W.M. and OSC Type OAP 
Radio Radar T.S. covers range 150 to 230 Mc/s as Osc and 
Absorb W.M. also as int dummy load 50 ohms and provision 
for connection of scope. Supplied new boxed with inst and 
spares kit. Note for use on 115v 240/115v Auto trans supplied, 
American surplus. Price £16-50 

H.V. Transformers 
Pria 230v 50c/s Sec 1125-0-1125v at 565 Ma, new boxed Amen-
can Surplus. Price £7.70. Matching choke £1-50 

NEW STOCK ALSO AVAILABLE 
Instil terminals in 8 colours, 4mm plugs and sks in 6 
colours, Croc clips, Mains Inst cable, Mike cables 1, 2 
and 4 core, Pax panels, H.F. chokes, Knobs with Perspex 
Cursors in 6, 5, 4 and 3' dia, A.F. connecting leads, 
Coaxial Leads in BNC, UHF and N type, Coax Test leads 
and fittings etc. Note above prices inc VAT and Carr. 
mainland only, SAE for lists. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD, S9 5HL 

Tel. 444278 (0742) 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 405285 

SPECIAL OFFER 
Used 19" TV Tubes. Type AW 47 91. Perfect condition. 6 months 
guarantee. £3 carr. paid. 

Complete untested TV Sets 19" 405-line Types £3 SO carr. and 
ins. paid. 

19" 625-line types untested. Complete with UHF Tuner LS 50 
carr. and ins. Paid. 

One Students and One Instructors Wireless Procedure Training 
Set, each unit housed in a small wood box and comprises Mike, 
Single L.R. Phone and connectors. Requiring Bell Battery (not 
supplied) to make intercom. LI • 30 post paid. 

Small Clock Type Sangamo Weston 200-250v 200 r.p.m. mains 
motor with Gear train (ex slot machine) Fair condition 60p 
post paid. 

+ cwt. of ex Government Scrap Resistors. Panels. Gears. etc 
30p carr. 80p. 

Speakers removed from TV sets. All 3 ohm, 2} watts 7 x 1. 6 x 4. 
8 x 2+. All at 27p. Post and packing 12p. 

Top Quality Tape, Reel to Reel 5" LP 55p. Si" LP 450p. 7" ST 66p. 
7" LP 80p. Cassette Types C60 35p. C90 45p. Post on any tape 12p. 

Jap Earpiece. 8 ohm, magnetic, 3 5 12p post paid. 

Ex Equipment Valves all Tested before despatched. 3 months 
guarantee on all valves. Single valves post 3p. over post paid. 

ARPI2 6p EFI84 20p PY801 17p 
DY86 20p PCF80 6p PY82 10p 
EB9I 5p PCC84 6p PY33 20p 
EF80 10p PCL82 15p UI91 20p 
EBF89 15p PCL84 15p 6BW7 12p 
ECC8I 12p PCL85 20p 6F23 15p 
ECC82 12p PL36 17p 30F5 12p 
EY86 20p PY81 10p 30FL I 20p 
EFI83 20p PY800 17p 30PI9 10p 

ABOVE PRICES INCLUDE V.A.T. 

poly-planar 
20-Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super-thin construction 
permits new installation ideas. 
Power capability: 40 wattze peak. Frequency rang•: 40 Hz-20 KHz 
S•neitivity: 85 dB/M for 1 watt electrical input. Input Impedance: 
8 ohms. Operating temperature range: —.20°F to -,-. 175°F. Size 
(VirxDcL): 1.7/16" x 11 3/4" x 14 11/16". Weight: 19 ounces. 

£7.50 each Stereo pair £14-50 

INCLUSIVE OF VAT AND POSTAGE 

web europa 
P.O. Box 162, Watford WD1 1AA 

Pw Q. 4 PROJECT 
UNIT "A" (Rs, Cs, Sic's) — ••• ... El • 20 
UNIT " B" ( Rs, Cs, Sic's) — — — "• 
MULTI-SYSTEM DECODER ADDITIONAL 
PARTS ( Rs, Cs, Pots, Switch) ... ... ... £4.91 
POWER SUPPLY ( R, Cs, Sic's T/former) ... £2 • 52 
PRINTED CIRCUIT BOARDS (set of 5) ... £.2•25 
(Fibreglass, drilled, tinned) 

ADD 10p P & P ADD 10% V.A.T. 

S.A.E. for free list of Q4 and other kits and PCB's for P.W. and 
P.E. Projects, and with all other enquiries. 

P HONOSONICS 

... £3.88 

Dept PW3,15 KENTISH ROAD, BELVEDERE, KENT, DAI7 5BW 
MAIL ORDER ONLY 
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quency or rate, the main functions governing them 
are the rise or transition time of the pulse and its 
duration with respect to repetition rate. 

It can now be seen that the principal requirement 
for a harmonic generator is that it must generate a 
pulse with a rapid transition or rise time which is as 
narrow as possible with respect to the repitition rate. 
A number of methods exist whereby a fast pulse 

may be generated, these include tunnel diodes, re-
verse recovery effect of diodes, fast switching 
transistors etc. 

For ease and cheapness the method used here is 
a standard SN74121N monostable ( IC3) which drives 
Tr3 the emitter follower into saturation. The 
SN74121N has provision for external timing com-
ponents, but none are used here. This gives a pulse 
width of 30-40nS. The output rise time (transition 
time) is quoted as lOnS, but this is speeded up 
considerably by Tr3, which is a high speed switching 
device. Tr3 also provides a low output impedance. 
The 75Ç2 resistor R7 is worth mentioning. The out-

put impedance of the emitter follower (Tr3) is not 
governed directly by R6. It is in fact much lower 
than this and for matching purposes may be taken 
as zero. If it is desired to pass the signal along a 
coaxial line or to use an attenuator then R7 should 
be chosen to match the impedance of the cable in 
use, in the range of 50-30011. However, many people 
will simply want to connect receivers or to squirt 
the output into a few feet of wire in which case 
make R7 5012. 

POWER SUPPLIES 
The limiting factors here are the integrated cir-

cuits. The voltage required is five volts + 10%. The 
design of the oscillator assures stability to within 
a few Hz for a + 20% change in supply potential. 
This should not however present too great a problem 
as many constructors now run some form of equip-
ment from which a five volt supply could be 
borrowed to operate the calibrator. 

Fig. 3 shows the circuit of a simple stabiliser for 
use with this calibrator. 

6 to 14V DC 

1000pF 
25V 

Fig. 3: Simple stabiliser 

OV 

CONSTRUCTION 
Building the calibrator should not present any 

problems, all components may be assembled on 
perforated board of suitable matrix. However in 
order to realise the best h.f. performance the leads 
around 1C3 Tr3 should be kept as short as possible 
and the output socket wired direct to Tr3 emitter. 
In particular, ensure that the output lead from pin 
6 of 1C3 is short and direct to Tr3 base. 
The crystal, if of a miniature type, may be fastened 

to the board and secured with a loop of wire. Solid 

vibration free wiring in the crystal oscillator circuit 
will avoid microphony. If Si cannot be wired direct 
to the board, all leads to it should be kept short. 
When completed and tested the board may be fitted 
in a small metal case or die-cast box. 

* components list 

Resistors 
Rl lowa 
R2 361iG 
R3 680G 
R4 1-5k11 

R5 
R8 
R7 
R8 

470f1 
330f1 
50-aoon 
fen 

Capacitors: 
Cl 30pF silver mica 
C2 330pF silver mica 2% 
C3 330pF silver mica 2% 
C4 5000pF polystyrene 
C5 0.1i£F ceramic 
C6 0.1p.F ceramic 
TC1 3-30pF Philips trimmer 

Semiconductors: 
Tri BC108 
Tr2 BC108 Texas Instruments 
Tr3 BSX20 

Integrated Circuits 
ICI SN7490N 
IC2 SN7490N Texas Instruments 
IC3 SN74121N 

Miscellaneous 
Si 1 pole 3 way 
Crystal 1Mhz HC6U or similar 

TESTING 
Connect a suitable five volt supply to the 

calibrator and couple the output to a receiver (b.f.o. 
on) tuned to 1MHz. If all is in order a marker will 
be heard. Tune the receiver throughout its range 
and check that markers are present. Switch Si to 
100kHz and check that there are 100kHz markers 
present. Switch to 10kHz and carefully check that 
10kHz markers are present. • 

If no markers are present on any range first check 
the oscillator circuitry. If markers appear only at 
1MHz intervals check the dividers for a fault. 
The simplest way of controlling the injection of 

markers to a receiver is to vary the coupling. 
Obviously the markers are less strong around 30MHz 
and the coupling may have to be increased. Direct 
coupling without the use of an attenuator is likely 
to overload the receiver and may introduce spurious 
responses. A little experiment will reveal the best 
method of operation. 
Once the unit has been checked the frequency may 

be accurately set against WWV or MSF on either 
2.5, 5.0 of 10MHz. The calibrator should be re-
checked from time to time against the standard 
frequency services to maintain its accuracy. TC1 may 
be adjusted as necessary to maintain this accuracy. • 

We regret that the 
December 1973 issue 
of Practical Wireless 
is now out of print 
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irtreiltiNT LAMP UNIT 
A FURTHER DESIGN PAUL COOPER 

A l2volt d.c. portable flourescent lamp unit is 
a very useful piece of equipment to own— 
especially in these days of power cuts! This 

article describes an alternative to the unit described 
in the December 1973 issue of Practical Wireless. 
There is the bonus that it is easier to build the 
circuit on a standard piece of veroboard than to pro-
duce a special printed circuit board and, by using 
a ready made transformer, reduces the cost. 

TRANSFORMER 
A transformer specifically for 12 volt inverters to 

run flourescent tubes from car batteries is available 
from G. F. Milward* for only 50p + post packing & 
VAT. It saves the time taken to wind the transformer, 
which is something which might put off the inex-
perienced amateur from building the project. 
The revised circuit diagram is shown opposite. 
The circuit is basically the same as in the original 

article except for the extra tertiary winding on the 
transformer which is connected in parallel with 
capacitor C3. The unit will work without this wind-
ing connected but in the circuit shown it tunes the 
transformer thus producing a better output. 

It is most important that terminals 1, 2, 3 & 4 of 
the transformer are connected to the right points 
on the circuit diagram (as shown by the dots) since 
if, say, 3 and 4 are reversed the circuit will not 
oscillate. To cure this, should it occur, connections 
3 and 4 should be interchanged and the circuit should 
then oscillate. ( For the complete setting-up procedure 
see the original article.) 

+ve 
(12V battery) 

R1 
19011 
5W 

Cl 
0-47pF 
250V 

VR1 
150n 

— ve 
(12V battery) 

IAN 11561 

• 

• 

C3 
0.22pF 
250V 

LP1 
15W 
18* 

• 

To lamp To lamp 
connector connector 

LAYOUT 
The Veroboard layout is shown opposite for 0.1 

inch matrix veroboard. The board size is the same 
as for the original printed circuit board so no prob-
lems should occur in mounting this board in the com-
pleted unit. Note that the fixing hole in this circuit 

True 
board is in a different place to that of the original 
board, so a different hole will have to be drilled in 
the unit case. a 12V battery 

The transformer is fixed to the circuit board by 
two links of insulated copper wire as shown in the 
circuit board layout diagram. Overall dimensions—.. 

Resistor RI should be mounted about 14in clear of 3x1%.. 

the circuit board and clear from Cl as it gets hot! 
Since drilling of the holes for the legs of potentio-
meter VR1 cuts the circuit board tracks completely, 
care must be taken to ensure contact when soldering 
the legs in. 

Exact values of R1 and VR1 are not very critical. 
Values were chosen because of availability. 
As my unit was built primarily as an emergency 

light for use in power cuts, the case has been de-
signed to stand on a table with the tube vertical, and 
it is made of wood. • 
• G. F. Milward, 369 Alum Rock Rd, Birmingham, B8 3DR. 
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IN NETNEWS 
PRACTICAL 

WIRELESS 
CUT YOUR COSTS WITH P. W. 

SAVE on your tools. Get 
this exclusive TOOL-

KIT OFFER at reduced price 
when you buy the April issue 
of Practical Wireless. The kit 
contains soldering iron kit, 
wire cutters, wiring pliers with 
wire stripper blades, small 
screwdriver with neon tester, 
large screwdriver for cabinet 
and chassis work. All these 
tools are of high quality and of 
well established manufacture. 
They are available to Practical 
Wireless readers at a special 
low price. Use the coupon in 
the April issue. 

SAVE your Windscreen Wiper blades by 
making the " Quick-Wipe" to give 

a quick clearance of April showers from 
your car windscreen. 

,e 0t-

S# • 

b 5 - BAND 
RECEIVER 
This unusual receiver is designed to give 
five ranges from 160kHz to 27MHz, using 
simple plug-in coils to cover broadcast 
and amateur transmissions. Only eight 
transistors are used, and, with a telescopic 
aerial the " Slimline" becomes a versatile 
a.m. receiver to take almost anywhere. 

ALSO:-

WINDSCREEN 
WIPER DELAY 

UNIT A 

GUIDE TO MULTI-RANGE TEST-

METERS: IMPEDANCE MATCHING 
Supplies of Practical Wireless are limited. Don't be 
disappointed—order early from your newsagent. 

APRIL ISSUE ON SALE IN MARCH 1  
The above details are subject to the current national industrial situation at the time of going to press. 1071 
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T
HIS constructional feature describes a stereo-
multiplex AM/FM tuner-amplifier providing 
10 watts RMS output per channel into 8fl 

loads with facilities for incorporating a cassette 
tape recorder. The integrated unit provides very 
good results which, although not to true high 
fidelity standards, will give satisfying listening for a 
moderate outlay. 

Facilities on the prototype included full Band II 
FM coverage together with one preset AM station 
and an input for a ceramic cartridge. Additional 
circuitry and printed boards are shown in this article 
so that inputs for magnetic cartridge and tape heads 
can be accommodated, together with record/play-
back connections for a cassette or reel-to-reel tape 
recorder. Additional tuning capacitors may also be 
fitted along with a selector switch to provide more 
extensive AM coverage. The AM section uses an 
internal ferrite aerial, but an external aerial may 
be added if required. The stereo decoder incorporates 
automatic mono/stereo switching and stereo beacon 
lamp drive. 
The complete unit is built up on five main circuit 

boards. The power supply is built directly onto the 
chassis which is constructed from aluminium angle 
and strip. The following unit numbers will be used 
as a prefix to identify components which are mounted 
off the circuit boards:-

1 Pre-amplifiers 
2 Power amplifiers 
3 Tuner and IF 
4 Stereo decoder 
5 Power unit and input/output sockets. 

The front panel is fashioned from 3mm Perspex, 
using Letraset marking and gives a very professional 
finish to the unit. 
The complete circuit uses 3 integrated circuits, 

19 transistors and 7 semiconductor diodes. The FM 
tuner head is a Mullard module, simplifying con-
struction and greatly reducing alignment problems. 

PART 1 

Mag FU 

Tape head 

Cer PU R21.8M 

Decoder 

AM tuner 

R4 22k 

R5 470k 

Tape 
recorder 

IAN 01471 

3 

lo 

LEFT CHANNEL 

Or Ste 
S° e r 

Tuner and IF board 

_ 

R13 100k 

I R6 100k 
C2  

10.14F 

Cl 
10pF 

Tuner and IF board 

Tri 
BC149 

Tr 
BC1, 

R7 
220k 

C8I-

100pFT 

E — R9 22k R10 
1 --A/VV-00-1 

C3 
0.0034F 0. 

6-11-6-1 

R11 

R12 10k 

L— 
, Equaliser b< 
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RICHARD COLLIN 

R16 
470k 

  Output to tape 
recorder socket 

* Performance Specification 

AMPLIFIER 

Power output: 10 watts RMS per channel into Etn 

Frequency response: 20Hz to 30kHz ± 3dB at full 
power 

50Hz to 20kHz -- 1dB (power 
amplifier) 

Channel separation: 54dB at 1kHz and 10 watts 

Noise: —60dB at 10 watts (ceramic cartridge input) 

Total harmonic distortion: - 0-2% at 1kHz and 
10 watts 

Tone controls: Bass ±, 16dB at 50Hz 
Treble ± 14dB at 15kHz 

F.M. TUNER 

Frequency range: 88 to 104MHz 

Channel separation: 40dB 

PRE-AMPLIFIER (UNIT 1) 
The inputs from the various programme sources, 

attenuated and matched as necessary by R1-R5, 
are selected by Sla (Sic for the Right channel). 
Transistors Tri and Tr2 are connected as a high-
gain pair and amplify the input signals to a level 
sufficient to drive the tone control circuit. The bias 
resistor R7 for the first stage may need to be 
selected for optimum operation. This will be dealt 
with in a later part of the article. Its final value 
should lie between 120 and 270k11. 

R24 4.7k 

R22 
3.3k 114 

12k 

•2 
18 

6 10pF 

C7 10pF 

R15 
560 

560k 1 

II-
OlpF 

01pF 

Balance 
VR1 
10k 
-0— 

Bass 
R17 VR3 
22k 250k 

VR2 
10k 
Volume 

R18 
22k 

C9 C11 
0 0.015pF .015pF 

C14 
200pF C15 

10pF 

C10 
0•0033pF 

C12 10pF 

VR4 
100k 
Treble 

5  

C13 
0.0033pF 

R19 
15k 

 10  

R20 R21 
47k 47k 

C16 
10pF 

C17 
0•47pF 

R23 
6.8k 

Tr3 
BC149 

+34V 

To power e amp 

Pre-amp board 

3 
_ -J 

oŒj 
Sib 

Notes 

1  R7 select -on-test ( see text) 

2 R11 see components list 

3 VR1,VR2,VR3 and VR4 are 
mounted on front panel 

4 R1,R3 and R4 are mounted on S1 

5 R2,R5 and R16 are mounted 
at input sockets 

6 On right channel Sta,S1b and S2a 
are replaced by S1c,S1d and 52b 

respectively. 

 ooe'o— 
s2a0ut 

Optional 
Bass cut 
switch 

To 
common 

earth 
point 

Fig. 1: Circuit of pre-amplifier including input selector 
switching. Contacts Ste and St f control the power 
supplies to the FM and AM tuner heads. 
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* components list 

Resistors 

R1 56kf2 
R2 1•81V112 
R3 220k11 
R4 22k0 
R5 470ki2 
R6 loon/ 
R7 220k0* 
R8 6800 

PRE-AMPLIFIERS 

R10 56Okf2 R17 22k12 
R11 22k12. for lips R18 22k12 

12k12 for nips R19 15k.O. 
6.8ki2 for 7-}ips R20 47k0. 

R12 10k0. R21 47k0 
R13 100k12 R22 3•31a2 
R14 12k0. R23 6.8k0 
R15 56012 R24 4 • 7k0 

R9 22k0. R16 470kf2 * See text 
All resistors ;LW 5% carbon film 
VR1 10k12 dual lin VR3 250k12 dual lin 
VR2 10k12 dual log VR4 100k12 dual lin 

Capacitors 

Cl 10uF 16V 
C2 10,uF 16V 
C3 3300pF 
C4 0 OluF 
C5 0 OluF 
C6 10,uF 16V 

Non-electrolytic capacitors should be polyester or 
polystyrene 

Semiconductors 

Tri BC149 Tr2 BC148 Tr3 BC149 

NOTE—With the exception of the four dual-ganged 
potentiometers, two sets of the above components 
are required for the two channels. 

Miscellaneous 

S1 6 pole, 6 way, 3 wafer rotary switch 
S2 DPST miniature toggle switch 

Pre-amplifier printed circuit board 
Equaliser printed circuit board 

Cl 10/4F 16V 
C8 100,uF 10V 
C9 0•015,uF 
C10 3300pF 
C11 0•015pF 
C12 10,uF 16V 

C13 
C14 
C15 
C16 
C17 

3300pF 
200,u F 30V 
10uF 16V 
101F 16V 
0-47,uF 

POWER AMPLIFIERS 
Resistors 

R1 91k12 R6 10k0 R11 0.470 2-5W wfw 
R2 100k.O. R7 470 R12 0.470 2.5W w/w 
R3 2212 R8 1000 2.5W wiw R13 1012 
R4 4700 R9 1000 2.5W wiw All 1W 5% Carbon 
R5 47012 R10 100 film unless stated 

otherwise 
VR1 50k1). 
VR2 10012 miniature presets ( horizontal mounting) 

Capacitors 

Cl 25uF 25V 
C2 471/F 40V 
C3 1,000,uF 25V 

Semiconductors 

Tri BC158 Tr4 2N6288 ( RCA) 
Tr2 BC148 Tr5 2N6111 (RCA) 
Tr3 2N6288 (RCA) 
Tr3,4 and 5 are supplied with the necessary mount-
ing hardware 

NOTE—Two sets of the above components are 
required for the two channels. 

C4 0•011/F 100V C7 200/4F 30V 
C5 0•22pF 100V C8 1,500uF 25V 
C6 0•001uF 750V C9 0•0471:F 100V 

Miscellaneous 

Printed circuit board. Heat sinks and brackets (see 
Figs. 8 and 9) 

NOTE—RCA Semiconductors for this project are 
available from E.C.S. (Windsor) Ltd., Thames 
Avenue, Windsor, Berks. 

Total requirements are: 2 2N6111 at 50p 
5 2N6288 at 54p 
1 CA 3089 E at £1 • 96 
1 CA 3090 Q at £4-23 

Add 40p post and packing per order and 10% VAT 

Feedback around Trl/Tr2 provides high stability 
and is also used to set the gain and, for the magnetic 
pick-up and tape-head inputs, the frequency res-
ponse. The appropriate feedback path is selected by 
Sib (Sid for the Right channel). The value of R11, 
which with C5 provides equalisation for the tape-
head input, must be chosen according to the tape 
speed to be used. 
A constructor not requiring the full complement 

of input facilities may of course omit the unwanted 
circuitry and connectors. 
An output is taken via R16 for connection to a 

tape recorder, allowing recording of a programme 
being played through the amplifier (subject to the 
provisions of the Copyright Act, 1956). The signal 
at this point is equalised but is unaffected by the 
Volume and Tone controls. Because of the high 
value of R16, the two channels can be paralleled at 
the input of a mono recorder with only slight worsen-
ing of stereo crosstalk within the amplifier. 
The tone controls are in the familiar Baxandall 

configuration, providing both lift and cut at bass 
and treble frequencies. Transistor Tr3 is the active 

Prototype boards for the pre-amplifier (above) and power amplifier 
(below) 
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element of this stage and also makes up .for the 
losses incurred by the frequency selective circuits. 
A bass cut or rumble filter may be provided by 
removing the short circuit from across C17. 

+34V VR4 

Common 
earth 
point 

IA14011.8 

Power amp 
board 
pin 1 

• 

VR2 

VR3 

Ensure correct polarity of the electrolytic capaci-
tors when assembling the circuit boards. In the R7 
position fit 220kfl resistors, leaving the wires long 
as the value may need to be changed later. Once 

Tape 
recorder 

socket 
(via R16) 

S2a Optional 

Bass cut switch 

VR1 Sib 
pole 

1-6 

S1a 
pole 

Equaliser 
board 
pin 1 

Fig. 2: Component layout for 
the pre-amplifier printed board. 
Full details of external con-
nections will be given in a 
later part of the article 

F;g. 3: Actual size layout for 
the pre-amplifier printed circuit 
board 
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AM 0119 

S1 b / 3,5.5.6 

Sib/1 

Sib/1 

Pre- amp 
board 
pin 3 

Cl 
25pF 

C-I6  
Input from 
preamplifier 

VF2\lf---1 
50k 

Tri 
BC158 

LEFT CHANNEL 

AH 01501 

R2 
100k 

...C3 
1000pF 

c.C2 
147yF 

C4 
0.01pT 

R6 
10k 

SS 010•04) 

H 

Fig. 4. Actual size layout 
of equaliser printed circuit 
board and location of 
components 

-4 

Fig. 5: Circuit of the power 
amplifier. One channel only 
shown. The other channel 
is Identical 

R8 
100 

R9 
100 

Tr4 
2N6288 

R4 R7 R11 VR2 Tr2 47 
470 47 100 BC148 

R3 
22 

Note 

470 

oC7 
•••200pF 

R12 
Tr3 Tr5 0.47 

2N6288 2N6111 

OF— CD  
C8 

1500uF 

+34V 

R13 
10 

R5 IC5 10 1210   
0.047pF 

C9 

C6 
0.001pF 

TO•22yF 

Right channel identical ( output socket 5SK5) 

complete, these boards may be placed in a safe place 
until the chassis and power unit are completed. A 
number of components included in the pre-amplifier 
circuit diagram are not mounted on the boards. These 
are dealt with in a subsequent part of the article. 

POWER AMPLIFIER ( UNIT 2) 

The familiar complementary—symmetry configura-
tion is used and designed around silicon transistors. 
Good low frequency response and stability is ensured 
by the use of DC coupling throughout the amplifier. 
The output pair, RCA plastic packaged 'Versawatt' 
devices, deliver 10 watts RMS into an 811 load. A 
similar device Tr3 operates as a class A' driver. 

5SK6 
8C1LS 
socket 

0 

To common 
earth point 

The small forward bias required to minimise cross-
over distortion is provided by a small signal transis-
tor Tr2 connected between the bases of the output 
pair. The first stage Tri provides amplification of 
the input signal and in addition acts as a DC com-
parator, enabling the output stage to be set up for 
symmetrical clipping under overload conditions. The 
DC potential at the output mid-point is connected 
to the emitter of Tri via R4. The base potential 
of Tri is determined by the potential divider RI, 
R2, VRI and R6. The high loop gain of the circuit 
keeps the small difference between Vb and Ve con-
stant, so that the output mid-point voltage is defined 
by the base potential of Tri regardless of component 
tolerances. Negative feedback is provided by R4, C3 
and R3. 
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Fig. 6: Component location for the 
power amplifier printed board 

Fig. 7: Actual size layout for the power 
amplifier printed circuit board 

y 

1Am 0151 
Common 

earth point 
LS output 
to 55K6 

Pre-amp 
board 
pin 17 

 • 
+34V 

Tr4 

—continued on page 1080 

1077 



The Sinclair Cambridge... 
no other calculator is so powerful 

and so compact. 

The Cambridge — new from 
Sinclair 
The Cambridge is a 
new electronic 
calculator from Sinclair, 
Europe's largest 
calculator manufacturer. 
It offers the power to 
handle the most complex 
calculations, in a 
compact, reliable package. 
No other calculator can 
approach the specification 
below at anything like the 
price — and by building it 
yourself you can save a 
further £5.50! 

Truly pocket-sized 
With all its calculating 
capability, the Cambridge 
still measures just 
41" x 2" x That means 
you can carry the Cambridge 
wherever you go without 
inconvenience — it fits in your 
pocket with barely a bulge. It 
runs on ordinary U16-type 
batteries which give weeks of 
life before replacement. 

Easy to assemble 
All parts are supplied — all you 
need provide is a soldering iron 
and a pair of cutters. Complete 
.step-by-step instructions are 
provided, and our service department 
will back you throughout if you've any 
queries or problems. 

Total cost? Just £27.45 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer. Ready 
assembled, it costs £32.95 — so you're 
saving £5.50! Of course we'll be happy to 
supply you with one ready- assembled if 
you prefer — it's still far and away the best 
calculator value on the market. 
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Features of the Sinclair 
Cambridge 
*Uniquely handy package. 

x 2" x Y, weight 31 oz. 
*Standard keyboard. All you 
needforcomplex calculations. 

*Clear- last- entry feedre. 
*Fully-floating decimal point. 
*Algebraic logic. 
*Four operators (-F, 
with constant on all four. 

*Constant acts as last entry 
in a calculation. 

*Constant and algebraic 
logic combine to act as a 
limited memory, allowing 
complex calculations on a 
calculator costing less 
than £30. 

*Calculates to 8 
significant digits, with 
exponent range from 
10-20 to 1079 . 

*Clear, bright 8- digit 
display. 

*Operates for weeks on 
four U16-type batteries. 
(MN 2400 recommended.) 



The kit comes to you packaged in a 
heavy-duty polystyrene container. It 
contains all you need to assemble 
your Sinclair Cambridge. 
Assembly time is about 3 hours. 

Contents: 
1. Coil. 
2. Large-scale integrated circuit. 
3. Interface chip. 
4. Thick- film resistor pack. 
5. Case mouldings, with buttons, 
window and light- up display in 
position. 

6. Printed circuit board. 
7. Keyboard panel. 
8. Electronic components pack 

(diodes, resistors, capacitors, 
transistor). 

9. Battery clips and on/off 
switch. 

10. Soft wallet. 

This valuable book - free! 
If you just use your Sinclair Cambridge for 
routine arithmetic — for shopping, 
conversions, percentages, accounting, 
tallying, and so on — then you'll get more 
than your money's worth. 

But if you want to get even more out of it, 
you can go one step further and learn 
how to unlock the full potential of this 
piece of electronic technology. 

• 

•••• 
••••• 

••• 
10450" 

_ 

COCO a) 
eziL*JUDGC 
coma) t";3- 

0C-ere °  
croor«. 

..•••••• 
...,•••••• 

Or I e'er 

How? It's all explained in this unique 
booklet, written by a leading calculator 
design consultant. In its fact- packed 32 
pages it explains, step by step, how you 
can use the Sinclair Cambridge to carry 
out complex calculations. 

Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire 
Reg. no: 699483 England 
VAT Reg. no : 213 8170 88 

Why only Sinclair can make you this offer 
The reason's simple: only Sinclair — Europe's largest electronic calculator 
manufacturer — have the necessary combination of skills and scale. 

Sinclair Radionics are the makers of the Executive — the smallest electronic 
calculator in the world. In spite of being one of the more expensive of the small 
calculators, it was a runaway best-seller. The experience gained on the Executive 
has enabled us to design and produce the Cambridge at this remarkably low price. 

But that in itself wouldn't be enough. Sinclair also have a very long experience of 
producing and marketing electronic kits. You may have used one, and you've 
almost certainly heard of them — the Sinclair Project 60 stereo modules. 

It seemed only logical to combine the knowledge of do-it-yourself kits with the 
knowledge of small calculator technology. 
And you benefit! 

Take advantage of this money-back, no- risks offer today 
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and 
we'll refund your money without question. All parts are tested and checked before 
despatch — and we guarantee a correctly- assembled calculator for one year. 

Simply fill in the preferential order form below and slip it in the post today. 

Price in kit form: £24-95 + £2.50 VAT. ( Total : £27-45) 
Price fully built: £29.95 + £3.00 VAT. ( Total: £32.95) 

P \Ai 3 74 

I To: Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire, PE) 7 4HJ 

Please send me Name 

El a Sinclair Cambridge calculator kit at 
£24-95 £2-50 VAT (Total : £27-45) 

E a Sinclair Cambridge calculator ready 
built at £29-95 £3-00 VAT 
(Total: £32-95) 

*I enclose cheque for £ , made 
out to Sinclair Radionics Ltd, and 
crossed. 
*Please debit my * Barclaycard/Access 
account. Account number 

*Delete as required. 

- ----------'11ffl ImM 
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CRATA—continued from page 1077 

Mica washer 

Tr3(L) Lock 
washer 

6BA cetn 
nut 

Transistor 
Tr3(8) 

Steadying bracket 
to rear panel 

1 • / Aluminium 8 

Nylon 
bush 

Fig. 8: Design and assembly of driver transistor healsink 

6BA 
bolt 

A Zobel network C9/R13 is connected across the 
output terminals. The purpose of this network is 
to ensure that the loudspeaker load always appears 
essentially resistive to the output transistors. This 
means that the output stage is protected against 
inductive transients which could exceed the break-
down voltage of the transistors. 

1/ •  8 Aluminium 

Lock 
washer 

6 B A rep° 
nut 

5' 

Mica 
washer 

Transistor 
Tr5(R) 

[km 01521 

Nylon 
bush 6BA 

bolt 

Drill holes: A .... 14dia. 
I' B... /4 dia. 

Fig. 9: Design and assembly of output transistor heatsink 

PART 2 next month will describe the 
Tuner/IF and FM Decoder units 

pw TUMMIES 
IMF No3 

ACROSS 
1 Employs a coupling of ferrous esters (4) 
4 A shaker in the transformation scene (8) 
9 A stick-up in the rockery (4) 
10 Radio engineers meet with such resistance? (8) 
11 Come back to fix a little drink (3) 
12 The Spanish miss her in the end (4) 
13 Already fixed on the wavelength? (3-3) 
14 A key piece of mechanism (4) 
15 As familiar as Liz (4) 
17 Bell's slowest ringing tone (4) 
20 Basso loudspeakers amplify this single? (4) 
21 How to dispense with an earth! (6) 
23 You talk nonsense about defeat (4) 
24 Dipole once connected with him! (3) 
25 If about to bewail a valve component! (8) 
27 Not so hot in acoustic editing (4) 
28 Salty type's crystallization at the mike! (8) 
29 Collections of old wirelesses (4) 

DOWN 
2 Land in court with such maintenance? (7) 
3 Glass in pieces from these transmissions? (7) 
5 Jim pleased about the little rascal (3) 
6 The longest-ever tape? (6) 
7 They're well up about antennae (5) 
8 A composed musical performance (7) 
10 Such a charge about a cathode? (5) 
15 The more hearty kind of con- man (7) 
16 Birds do such load-shedding? (5) 
17 Do riots break such coils? (7) 
18 Told Sue about being so noisy! (7) 
19 More I'd swap for a position in golf (6) 
22 Classification of a crystal- set? (5) 
26 Nickel-coating is zero-rated? (3) 

FOR AMUSEMENT ONLY 
ANSWERS NEXT MONTH 
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WATCH IT! 

I AM looking at a Swiss elec-
tronics journal. There's a cir-

cuit which uses two ICs, a readout 
chip, and a one-transistor oscil-
lator. Connected together they 
form an electronic clock complete 
with digital readout. The only 
circuitry which needs"building"is 
the single transistor oscillator and 
this comprises five resistors, five 
capacitors, a crystal and one of 
the ICs mentioned. For the record, 
the two chips are the SCL5437F 
(oscillator) and SCL5424F which 
drives the liquid crystal readout 
direct. 

UNIVERSITIES HELP 

One of the major criticisms 
levelled at universities is that 
their experiments are all too 
often of academic value only. 
While this may be true in some 
instances, it certainly is not true 
in the case of the University of 
Utah in the U.S. This establish-
ment has a section devoted to 
making blind people see again. 
Although in the experimental 
stages, blind people have been 
able to see • light patterns which 
have been simulated by an ex-
ternal "eye" and fed into their 
brains by small electrodes. 
The light images or patterns 

are called phosphenes and are 
stimulated ( in these experiments) 
by the generation (and careful 
control) of pulses, in other words, 
the vision has been created by 
purely electronic means. The 
width of the pulse and its dura-
tion determined the intensity or 
"shades" of the image which the 
totally (otherwise) blind person 
can " see". Researchers see no 
reason why some form of imaging 
device ( like a solid state t.v. 
camera) should be used and the 
impulses fed into the brain—after 
suitable processing, of course. 
This latter idea is well within the 
realms of readily available elec-
tronics which one can obtain 
today. 
Embedded image sensors could 

even be controlled by the eye 
muscles themselves. Already, 

ON RECENT DEVELOPMENTS 

computer-generated images have 
been drawn quite accurately by a 
totally blind person. The image 
was viewed on a c.r.t. so that a 
fair comparison could be made. 

If you know of a blind person, it 
would be unkindly premature to 
mention these experiments with 
too great an enthusiasm because 
it may well take many years to 
perfect it into a practical device. 

A TOOTHGRAPH ? 

Still in the realms of medicine— 
well, almost, is the latest use of 
lasers. Now, the dental profession 
have taken an interest. By using 
a small laser it is possible to take 
holographic photographs of a 
person's teeth. One interesting 
thing to emerge from this useage 
is not that it will offer an invaluable 
aid in dental practice (although 
this is very true) but its use for 
security purposes. Apparently no 
two peoples teeth are the same so 
instead of fingerprints one could 
have toothgraphs or teggypix. 
Criminals of the future will do 

well to heed the old addage— 
when in doubt, keep your mouth 
shut. In any case the idea should 
give Scotland Yard something to 
get its teeth into. 

LARGE-SCREEN COLOUR 

Perhaps one of the most inter-
esting battles currently being 
fought is the one for television 
screens/tubes/systems. All sorts 
of ideas are currently under ex-
amination including a flat screen 
solid state beasty. News has 
arrived about another contender. 
This one is called a Video-Beam 
projector and houses optics in-
side the colour tubes. It shows 
promise for large screen colour 
television and claims the advant-
ages of doing away with colour 
dots, lattices and shadow masks. 
Each electron beam (one for 

each of the three colours) is fired 
at a "target" which has the rele-
vant colour phosphor. This beam 
is reflected back inside the tube 
to a concave mirror which in turn 
reflects the image out of the tube 
onto the screen. Extremely good 
results are reported, however, 

there is a snag—the projection 
distance is fixed at eight feet and 
is unalterable. The company work-
ing on the device do not see this 
as a problem and claim that once 
the colour tube " projector" has 
been adjusted at the manufactur-
ing facility, it requires no adjust-
ment or fiddling by the user. 
No mention is made of the 

power requirements but one pre-
sumes that they are considerably 
lower than the 25-30kV needed for 
the earlier black-and-white pro-
jection systems where many 
people expressed concern about 
radiation from such a set up. 

MULTI- CHIPS 

A new IC chip, the 2240, is 
claimed by its makers to do just 
about anything. It is currently 
hailed as a programmable timer, 
binary counter, music synthesiser, 
A/D converter, ultra- long delay 
generator, digital sample and hold 
circuit, frequency synthesiser, 
pulse counter, binary pattern. 
generator, precision oscillator... 
etc., all in one innocent looking 
sixteen- pin dual in- line package. 
I have contacted the company 
with a view to obtaining further 
information which I will pass on 
as and when it arrives. It may be 
possible to include some circuitry 
of the more practical applications 
for the home constructor. 

BIG CHIPS! 

Remember the days when semi-
conductor devices were fragile 
and sensitive to fluctuations in 
power. Contrast that with the 
latest beast from International 
Rectifier. This is a silicon con-
trolled rectifier which handles 
2,500 Amps r.m.s. at' up to 1,200 
volts. A 2,000V version is already 
planned. The wafer for this device 
is almost 2+ inches in diameter. 
This is probably the largest chip 
which has ever been employed in 
any semiconductor device. 
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National LM377N 2 + 2W AUDIO AMPLIFIER 

T
HE LM377N is an IC, manufactured by the 
National Semiconductor Company, which con-
tains two separate two-watt amplifiers in a 

single device. The connections are shown in Fig.l. A 
14 pin dual-in-line encapsulation is employed which 
can be fitted into a socket or soldered into a printed 
circuit board. A similar device, the LM377N-10, has 
metal tab connections which may be soldered to a 
printed circuit board. Pins 3, 4 and 5 and also 10, 11 
and 12 of Fig. I are replaced by metal tabs on each 
side of the device. These are very convenient for 
soldering to a heat sink. 

Top view 

Common bias output 

Output(1) 2 

14 Positive supply 

13 Output ( 2) 

3 12 

4 
LM377N 

5 10 

Input ( 1) 6 

Feedback 
input ( 1) 

7 

9 Input ( 2) 

8 
Feedback 
input ( 2) 

Fig. 1. Pin connections to the 14 pin OIL LM377N. 

The LM377 devices are intended mainly for use in 
stereo equipment where the output power required 
does not exceed 2W. However, they can also be used 
in a bridge circuit where the two amplifiers in the 
device are used in push-pull to provide a monaural 
output of up to 4W. 

Advantages 
The following features make the LM377N 

especially attractive to the amateur constructor as 
well as to the professional circuit designer:— 
(i) The output stages are automatically centred at 

the correct bias so that the output voltage can 
swing an equal amount in either direction 
resulting in maximum power output at a given 
distortion level. ( Some power amplifiers circuits 
require a preset potentiometer so that the bias 
can be adjusted manually.) 

(ii) The LM377N contains internal circuits which 
protect it from overheating. If the silicon chip 
becomes too hot, the device switches itself off 
until it becomes cooler. 

(iii) Protective circuits prevent the device from 
being damaged by excessive current. Such cur-
rents are likely to flow if either of the outputs 
is accidentally shorted to earth. 

(iv) The input impedance is relatively high, 3Mf2, 
and this increases the versatility of the device. 

(v) Any hum on the power supply line is reduced 
by 80dB. The separation between the two chan-
nels is typically 70dB. 

Circuits 
In all circuits the inputs of both amplifiers should 

be biased by the voltage from pin 1. The bias current 
is typically 0.5,flA to each amplifier. 

In addition, feedback from each output should be 
applied to the feedback input of the same amplifier. 
The amount of feedback controls the gain. 
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Graphs relating supply voltage to output power for the LM377N. 
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R3 
2k 

C4 
5pF 

Input 1 

0•005pF 

C 

C 3  
250pF 

C 2 /7  
Inpti I 

0•005pF 

et.L6D5 

2k 

C5 

7/74 

/ R5 

100k 
14 

f 

2 

3 4 5, 

14  
1N4001 

Reverse Polarity 
protection diode 

C6 

250pF 

110,11,12 

LM377N j 
_ 

R8 100k 

C7 
13 

250pF 

811 

811 

Fig. 2. Circuit of a practical stereo amplifier suitable for a record player. A volume control wilt he 
required on the input circuit. 

Input 
signal 

Cl 

Fig. 3. This mono circuit utilises both amplifiers to provide 4W output. 

2k 

A typical circuit for the use of the LM377N as the 
two power amplifiers of a stereo system is shown in 
Fig. 2. 

Bias from pin 1 is decoupled by C3 and applied to 
the inputs at pin 6 and 9 via Ill and 112. The input 
signals are capacitively coupled through Cl and C2 
respectively in order to prevent the bias from being 
affected by the impedance of any previous stage. The 
input impedance of the LM377N is relatively high 
and therefore the coupling capacitors can be fairly 
small in value. 

In the upper amplifier of Fig. 2, the feedback is 
taken from the output at pin 2 through R5 to pin 7. 
The voltage gain is equal to R5/R3 which is 50 times 
or 34dB. The gain may be increased by reducing 113 
but the distortion will increase. 

4  
+14V 

1N4001 
Reverse polarity 
protection diode 

Similarly, the gain of the 
lower amplifier is R6/R4 = 50. 
The typical gain of an ampli-
fier without any feedback is 
30,000 (90dB). 

The mean output potential 
is equal to approximately 
half the supply voltage. An 
electrolytic capacitor (C6 and 
C7) must therefore be placed 
between the outputs of the 
device and each speaker so 
that direct current cannot 
flow. If the value of the 
capacitors is reduced, an in-
ferior bass response will be 
obtained. 

Power supply 
The 1.1\4377N can be fed 

from a supply line having 
any value between 10V and 
22V. The absolute maximum 
supply voltage is 26V, but one 
should always allow a safety 
margin to avoid the risk of 
damage to the device. 

A current of about 15mA 
is taken from a 20V supply 
when no signal is applied to 
either input, but the current 
rises towards IA when full 
output power is being de-
livered to the speakers. 

The maximum output 
power which can be obtained 
from each channel depends 
on the supply voltage used 
and also by the speaker im-
pedance. A typical LM377N 
provides 2-5W per channel 
when fed from a 20V supply 
into 811 speakers, whilst all 
devices should provide a 
minimum of 2W per channel 
under these conditions. 

The LM377N can dissipate 
up to about 2-5W con-
tinuously without a heat sink. 
but if the centre pins 

of the device are soldered to 2.5 sq. in of copper on 
a printed circuit board, the maximum dissipation is 
increased to about 4. 2W. Some form of heat sink seems 
required when an 811 speaker is employed, 
unless the power supply voltage does not exceeid 
about 14V. In practice, however, the device is seldom 
operated at maximum power level for more than a 
moment ( unless one likes to listen to sine waves!). 
Normally one is not likely to require a heat sink 
when using supply voltages of up to 18V provided 
that the speaker impedance is not less than 811. 

Mono Amplifier 

A single LM377N device can be used in a single 
channel system to provide an output power of 4W. 
Fig. 3. continued on page 1086 
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PRESELECTOR for 

F. G. RAYER G3OGR 

M
ANY receivers are susceptible to second 
channel interference when working on the 
higher frequencies. This means that if the 

receiver employs an intermediate frequency of 
470kHz, the oscillator is working at a frequency 
470kHz higher than that of the wanted transmission 
and signals which are 470kHz higher than this, 
or 940kHz higher in frequency than the wanted 
transmission, can beat with the receiver oscillator 
frequency, to produce a signal which passes through 
the 470kHz amplifier, interfering with the wanted 
signal. On the lower frequencies, there is usually 
sufficient selectivity ahead of the mixer to avoid 
difficulty from this cause. But on higher frequencies, 
the receiver is unable to totally eliminate the offend-
ing signals which cause interference and whistles. 
Even a well-designed receiver with one RF stage 

may not provide second channel rejection better 
than 15dB at 30MHz. If a signal strength scale of 
6dB per S-point were used, as is quite usual, this 
would mean that if a wanted signal read S9, an 
unwanted signal of equal strength 940kHz higher in 
frequency would read S6+, which is a severe level 
of interference. 
Such interference can be greatly reduced by 

raising the receiver intermediate frequency, or by 
increasing the second channel rejection ahead of the 
mixer. Changing the IF is probably impossible, but 
the unit here will enormously increase the second 
channel rejection. 
The maximum benefit will be found with re-

ceivers which have no tuned RF stage, or only one 
RF stage, and employ a 455-470kHz intermediate 

Li a 

Be 

pl 
4.7k 

aCT 

40c) 
dmvC3 
IrE5OpF 

VC1 
365 
PF 

Completed preselector in its 6x4x4in cabinet. 

frequency. With such receivers, 19m broadcasts may 
greatly mar reception of 20m amateur signals, for 
example. The unit can also be employed with other 
receivers including those with a 1.6MHz or other IF. 

CIRCUIT 
This is shown in Fig. 1. As second channel inter-

ference is not usually troublesome at signal fre-
quencies lower than about 10MHz, the unit covers 
approximately 10MHz to 30MHz in a single band, 
thus avoiding any need for band switching. L2 and 

Ici 
30pF 

E 

3 

Fim  

H 

VC2 C3 
365 0-02 
PF TPF  

+6V 

Output to 
receiver 

-ve 
or o-

Ganged with 

Fig. 1. Circuit of preselector using a 
single integrated circuit. Input, output 
and battery connections are at the rear. 
When placed between aerial and re-
ceiver useful gain will result as well as 
a reduction in second channel inter-
ference. 

, 
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L3 are tuned with the ganged capacitor VC1/VC2 
providing two extra tuned circuits before the re-
ceiver. In most cases this will almost completely 
eliminate second channel interference. VC3 is a 
panel trimmer to allow peaking the aerial circuit 
with almost any aerial. 
The CA3005 IC operates with a 6V supply. It is 

listed as giving 20dB gain at 1 0 OMHz, but the full 
gain is not achieved here due to the circuit being 
arranged for operation from a single power supply, 
and because of the difficulty of matching the input 
and output impedances at all frequencies. The input 
is approximately matched by the centre tap on L2, 
while the transformer L3/L4 is arranged to give an 
output impedance suitable for most receivers. 
Gain control is provided by VR1, to avoid over-

loading the receiver on strong signals. 

IC BOARD 
The board is wired as in Fig.2. Note that the 

projection on the IC corresponds to lead 12. Spread 
the leads slightly so that they may pass through the 
Veroboard holes as indicated. 

Battery +ve 

V R1 

0 
41•••  

11 12 1 2 

o 3 o o 
C2 

o 

Tap, L2 

CC).F.G-5S-D9 

Fig. 2. Both sides of the small circuit board that carries the IC. 

Two 6BA bolts with tags form the earthing points 
MC. Leave projecting leads from Cl, for battery 
positive, VR1 and for VC2. Also solder on Rl. 

COILS 
These use 24swg enamelled wire throughout, 

Fig. 3. For the aerial coil, begin at C as near the top 
of the former as possible, and wind on 412 turns. 
Scrape the wire and twist the centre tap. Wind a 
further 412 turns and finish at D. Leave a small space 
and beginning at A wind on 4 turns, finishing at B. 

For the second coil, wind 9 turns from E to F, 
leave a space as before, and put on 5 turns from 
H to G. 
The ends of the windings can be secured with a 

loop of cotton lightly smeared with quick-drying 
adhesive, and given a turn or two round the former. 
Fix one end by this means, wind on the turns 
mentioned, and secure the finish of the winding in 
the same way, pulling it tight by the cotton. 

Centre 
tap 

91 

 D A L1   5T B 

E   

91 — L3 
am= 

H 
G 

51 L4 

All windings 24 swg 
enamelled wire 

Fig. 3. Details for winding the two coils used in the preselector. 

CHASSIS 
The panel for the case listed is approximately 

6 x 4in. Punch a clearance hole for the spindle of 
VC1/2. As this capacitor has an integral drive and 
the spindle cannot be cut shorter, it can be spaced 
back from the panel as in Fig. 4, to bring the knob 
nearer the front. This requires three 4BA bolts, each 
with two nuts, locked against panel and capacitor. 
VR1 and VC3 are also set back a little by extra nuts 
or washers. 

To receiver 

A Ll/L 2 

Battery Tap 
—ve 

Fig. 4. Top view of the chassis showing position of the IC board and 
major components. 

The chassis is a flat plate 412 x 3in. It is secured by 
two short 4BA bolts which pass through it and into 
the threaded holes in the capacitor frame. Place a 
few washers between plate and capacitor. 

* components list 



Holes are drilled to take the circuit board bolts 
which are locked with extra nuts. Wiring must be 
clear of the metal. The coils are held with 8BA 
bolts and nuts. 

WIRING 
Wiring is then completed as in Fig. 4. TC1 has its 

lower tag soldered directly to the frame of VC1/2, 
the second tag being connected to VC2, together 
with the lead from pin 11, ICI. 
The coil leads are cut to length, scraped, and 

soldered to the points shown. Note that H goes to 
the chassis at a bolt securing L3/L4. 
The battery consists of four HP7 or similar cells, 

in a 4-cell holder. The holder is secured in the back 
of the insulated case, near the top, by a small bolt. 

Finished preselector. Flexible connec-
tions are made to battery connector and 

output socket. 

As the receiver employed 
a co-axial lead, a socket for 
this was provided as in Fig. 
4. An earth circuit to the 
unit is then available through 
the co-axial outer conductor. 
If the receiver does not em-
ploy this type of aerial input 
lead, take a wire from G, 
IA, to the receiver aerial 
socket, and connect H and 
the chassis to the receiver 
earth terminal. 

OPERATION 
TC1 can be set at about 

half maximum capacitance. 
Tune in a transmission on 
about 10MHz, set VC1/2 
nearly fully closed and ro-
tate the cores of the coils 
for best reception. 

Subsequently check that 30MHz signals peak with 
VC1/2 nearly fully open, and that VC3 also peaks 
up signals or background noise. If necessary, re-
adjust TC1 to allow proper tuning with VC3, and 
check the core positions, so that little adjustment 
of VC3 is required, when tuning across the whole 
band. 
Adjustments are best carried out by observing the 

receiver signal strength meter, or with the receiver 
AGC switched off, or by selecting weak signals 
which do not operate the receiver AGC. VR1 should 
be set for maximum gain when doing this. As an aid, 
a very short aerial may be temporarily taken to A. 
VC3 should then have quite a sharp peak, but this 
effect will be reduced with a long aerial when it 
may be preferable to place a small capacitor in the 
lead from aerial to A. • 

IC of the Month—continued from page 1083 

The two amplifiers are used in a 'bridge' or push-
pull circuit. The input signal is fed through C2 and RI 
to the feedback input ( pin 7) of the first amplifier 
and the same signal also passes through Cl to the 
non-inverting input ( pin 9) of the second amplifier. 
When the voltage at the pin 2 output increases, 

that at pin 13 therefore decreases by the same 
amount and vice-versa. The speaker is thus driven 
by this push-pull signal. This circuit has the advan-
tage that no capacitor is required in series with the 
speaker, since the mean potentials of pins 2 and 
13 are almost identical. 
The bias from pin 1 is decoupled by C3 and fed 

through R2 to pin 6. It also passes through R3 to 
pin 9. 
The gain of each amplifier is equal to the ratio 

of the feedback resistors, namely R4/R1=R5/R6 
=50. However, the push-pull action gives an effective 
overall gain of twice this value. 
The LM377N is available from Athena Semicon-

ductor Marketing Company Ltd., 140 High St., 
Egham, Surrey, at £2-70 plus VAT for small 
quantities, inclusive of p & p. • 

RADIO BY CABLE & SATELLITE 
—continued from page 1087 

• 
Many countries have determined that this is un-

avoidable within the boundaries of the technical 
possibilities and it has been recognised by the UNO 
associated International Telecommunications Union 
in 1971 in Geneva. At the same time, however, it was 
established that the use of TV satellites is only pos-
sible by observing frequency, positioning and ground 
coverage plans which are to be drawn up at a 
special planning conference for this purpose which 
will take place in 1975/76. • 

EXPERIMENTAL WORKSHOP 

We regret that due to pressure on editorial space this month, 

Part 6 of this series has been held over until the April issue. 

1088 



RADIO 
by 

LTHOUGH it is a task of exchange technology 
to handle the signals, in connecting individual 

• communications (telephone, telex), in such a 
way that the connection is made quickly and reliably, 
broadcasting must ensure that the primary signal is 
transported long distances without distortion, be they 
telephone signals or for telegraphy, music, TV, pic-
ture transmission, data transfer or remote control. 
But what are the problems that arise? 
A modern carrier frequency system with 2700 

channels for speech has an amplifier spacing of 
4.5 km; at a distance of 4500 km as is found in the 
trade area between the USA and Canada, 1000 ampli-
fiers are operated one after the other. , 
Assuming a medium amplification of 30dB (i.e. the 

signal output is increased each time by a factor of 
103=1000, the voltage by around a factor of 31.6) 
the overall amplification over the whole section 
amounts to the almost unbelievable figure of 10300 . 
For comparison: the entire universe contains "only" 
around 1083 protons, since the creation of the earth 
approximately 15 billion years ago a total of "only" 
5.10n seconds has passed. 

Cables 
To guarantee the necessary quality over so many 

stages, extremely high demands must be made, both 
on the technical equipment (amplifiers, converters, 
modulators etc.) as well as on the directions of 
transmission. With regard to the latter there are 
three "media" which have proved themselves and 
which are to be found predominantly or exclusively 
in long-distance traffic: cables, directional radio in-
cluding satellites and—as a medium of the long-term 
future, suitably directed laser beams. 

Cable, especially coaxial, is already considerably 
protected by its construction and laying against out-
side influences from space, the atmosphere and from 
technical installations, so that in cable transmission 
systems non-linearity and noise must be kept as low 
as possible. 
Disregarding the "symmetrical" carrier frequency 

cables, used predominantly with up to 120 speech 
channels for regional systems, there is a whole series 
of coaxial types at an impedance of around 75 ohm. 
There are many various internal sizes, e.g. from 
1.2 mm for 300 speech channels or 2.6 mm for a 
choice of 960,1260 or 2700 channels. If one is pre-
pared to reduce the amplifier spacing even more, one 
could increase the basic bandwidth considerably 
(e.g. to 40 to 60MHz or even higher). 

"Hollow" cable recently developed can theoreti-
cally provide a transmittable overall bandwidth of 
around 100,000MHz. It is, in fact, a radio wave guide 
which should be most suitable for the transmission 
of digital signals (e.g. for pulse code modulation). 
Technically hollow cables are well advanced al-
though there are certain reservations with regard to 
their economic application. 

Satellites 
The directional radio line, widely used for the 

transmission of TV modulation (video band) but also 
for multi-channel speech bands, is physically an ideal 
transmission medium. However, it requires the appli-
cation of special "noise reducer" procedures 'due to 
the influences of extra-terrestrial, tropospheric and 
industrial radio signals. Partial bandwidths of up to 
30MHz have show'n themselves to be the best for 
the transmission of television or telephone channels 
in various frequency ranges between 2 and 12GHz. 
Transmitter output is in the area of several watts. 

Satellite paths are basically extended directional 
radio lines with fields of 2 x 36 000 km length (to and 
from) with high transmitter outputs, extra large 
aerials and extremely sensitive receivers (maser) on 
the terrestrial stations. They are particularly suitable 
for trans-continental and trans-oceanic relays, oper-
ating at frequencies corresponding to those in direc-
tional radio technology. 
A transmission medium of the future is the laser 

beam which is strictly monochromatic, polarised and 
coherent. In a free field of dissemination they are not 
practicable because of absorption as with normal 
light, but when suitably guided by lens conduction 
and glass fibre, it reveals its full potential. 

In particular the glass fibre bundle cable, offering 
an extreme bandwidth even with individual fibres, 
combined with the multifarious operating possibil-
ities of universal cable, promises to be an important 
transmitting medium, both in long distance com-
munications and in local traffic in densely populated 
areas. All of this is of course dependent on a 
corresponding advance in the components and 
subsystems in the field of optronics—an advancing 
technology being fully exploited now. 

Satellites providing a country with programmes 
via only one transmitter can of course be received 
across borders. Even with rays with a one degree 
focusing, whose focal area is accommodated within 
the boundaries of the country cannot prevent this. 

—continued on page 1088 
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Oscilloscope 
PART 1 techniques ALAN AINSLIE 
I
N this series we shall be taking a close look at 
oscilloscopes of the kind likely to be used by 
the average electronics enthusiast. This leaves 

a large range of classes of instruments, but we 
shall not be too concerned with the developments 
incorporated in the brand new, four figure price 
oscilloscopes as these can generally be classed as 
purely professional in appeal and application. 
The instruments to be considered will range from 

the simplest types of scope, through TV service 
scopes to the laboratory scopes of a few years ago, 
now available to the keen amateur—but at a price! 
We shall consider design principles, the basis for 

modifications, and calibration. This last point is 
rather important as manufacturers can charge a lot 
for recalibration of their instruments, especially if 
not of current manufacture. 
We shall also look at some oscilloscope applica-

tions and at a few pieces of additional equipment 
in order to carry out an increased range of tests and 
measurements. 

Oscilloscopes fall broadly into four main classes:--

1. AUDIO FREQUENCY 
2. TELEVISION AND PULSE 
3. LABORATORY 
4. SPECIAL PURPOSE 

Ignoring the special purpose scopes for the time 
being, the oscilloscopes are grouped into a con-
venient scale of ascending bandwidth. 

BANDWIDTHS 

As most scopes have a low frequency limit of DC 
(DC coupled) or a few Hz, the bandwidth figure 
quoted is the upper frequency limit at 3dB down 
(or however else the manufacturer specifies). 
The bandwidth information gives an indication of 

the highest frequency that the scope can predict-
ably handle. 

Considering the two curves in Fig. 1, both scopes 
would have a written bandwidth of 5MHz, but scope 
A would in fact perform quite well past this figure 
whilst scope B drops straight off. Scope A could 
be used but with loss of calibration up to perhaps 
10MHz or so, scope B being totally useless at this 
frequency. 

Incorporated in any statement concerning band-
width is an implication of the rise time of the scope. 

If we consider an oscilloscope amplifier displaying 
a 1MHz signal, and this signal is at the — 3dB point, 
we can arrive at some justification for the rather 
mysterious equation used to express rise time in 
terms of bandwidth. 

This imposing array of test equipment 
in just one corner of the author's work-
shop will serve to underline the fact 
that this series of articles on the 
oscilloscope contains much practical 
information as well as theoretical 
discussion. 
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Fig. I. The response curve of the Y amplifier in two different oscillo-
scopes, to illustrate the meaning of "bandwidth." 

The time period of the 1MHz signal is liisec. Thus 
for one half period the time is 500ns and for the 
rising portion 25Ons. If now the slope of the upward 
going part of the cycle is taken to represent the 
step function applied to the scope, then the rise time 
of this 1MHz (3dB down) scope would appear to 
be 150ns. 

But the 1MHz signal is not of 100% amplitude 
(it is 3dB down), and as rise time Tr is defined as 
the time to increase a step function from 10% to 
90%, a correction is required, Fig. 2. 
As 3dB down corresponds approximately to 30% 

down, i.e. the trace height at the —3dB point is 
only 70% of what it should be. 

It is necessary to bring the 70% trace to 90% 
and in doing this Tr is increased by 90/70 giving 
a theoretical rise time of 322ns. 

In practice the figure is found to be between 350 
and 390ns, depending on the shape of the response. 
The response curve of Fig. 1, scope A would give 
a faster rise time than that of scope B, although 
both have the same bandwidth. 

Effli 

Zero 

Tr F.,— 

-100% 
—90% 

—10% 
— 0% 

Fig. 2. First part of a response curve with a step function input to the 
scope. The rise time is a function of the bandwidth of the amplifier. 

Taking the rise time to be 365ns for a 1MHz 
scope and applying the laws of proportion we get 
the expression:— 

Rise Time (ns) x Bandwidth (MHz) = 365 

This expression holds true for the vast majority 
of cases, but more about that when we come to 
consider the Y amplifiers in more detail. 

Returning to our classification of oscilloscopes it 
seems reasonable that the audio oscilloscope has 
but a limited bandwidth ( 1MHz or so) while the 
TV or pulse oscilloscope has a bandwidth of per-
haps 10 or 15MHz and is capable of displaying more 
complex and more rapidly recurring waveforms. The 
laboratory scope on the other hand has a band-
width extending from 15MHz and up and into the 
hundreds *of MHz on the very latest real time 
oscilloscopes. 
Using sampling techniques (imaginary or virtual 

time) bandwidths into the GHz region have been 
achieved but this type of scope belongs to the special 
purpose class. It is interesting to think of the real 
time response of say a 5GHz scope, 10 % to 90% 
in 7 X 10-" sec, quite fast! 
Returning to earth, although it is convenient to 

classify a scope by bandwidth (or rise time) there 
are other, perhaps more striking, differences be-
tween the classes of scopes. 

TIMEBASES 

The uses of an audio oscilloscope are confined 
usually to periodic waveforms that can be ade-
quately displayed by the use of a synchronised time-
base without the need for complex and expensive 
trigger circuits. The difference between a sync or 
trig timebase will become clear when we come to 
consider more fully the numerous methods used 
to provide a timebase. Suffice to say that the sync 
timebase is a free running oscillator which is pushed 
along by a portion of the Y signal applied as sync, 
whereas the trig timebase waits for a suitable signal 
before commencing a sweep. 
One consequence of the sync mode is that the 

input signal (Y) must have a repetition frequency 
higher than that of the timebase for a stable image 
to result, as in Fig. 3. If the timebase is run faster 
than the repetition rate of the waveform, in order 
to view detail the trace folds up into a jumble. 
Applied to the audio scope this latter effect is 

not of too great a consequence as there is usually 
little detail lurking in a signal repeating at 10kHz. 
However in TV work we immediately become faced 
with complex waveforms to lock and also the pos-
sibility that the waveform may be required to be 
investigated more closely. 
The triggered timebase becomes a necessity together 

with the improved Y amplifier bandwidth. The time-
base speed ranges are also increased for greater 
versatility and various modes of timebase operation 
are employed, including the important addition of 
an "EXTERNAL TRIG" connection enabling the 
timebase to be controlled externally. This facility is 
invaluable in TV work as it enables the frame gene-
rator in the receiver to work as a delay timebase 
generator, the trig level control on the scope selec-
ting, the lines to be viewed in isolation on the screen. 

This sort of facility necessitates yet another im-
provement to be made to the simple audio scope, 
namely the trace brightness. 
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Fig. 3. The top display occurs when 
the timebase runs faster than the 
repetition rate of the input waveform. 
The consequence of a timebase running 
slower than the repetition rate is 
shown in the lower display. 

A recurring lkHz sine 
wave may be bright enough, 
but when the trace is scan-
ning say 10cm in 64.usec, and 
then only 25 or 50 times a 
second, the trace brilliance 
falls to almost vanishing 
point unless high CRT poten-
tials are employed. Usually 
between 2 and 5kV are used 
on oscilloscopes of this 
nature, as opposed to pos-
sibly less than lkV for the 
audio scope. 
The TV or pulse oscillo-

scope then has, apart from 
an improved bandwidth, a 
fairly sophisticated timebase 
system and an improved display mechanism, 
together with a few other improvements such as DC 
coupling and the provision of calibrators. 

Oscilloscopes intended for reasonably accurate 
measurement, but that are built to a price, usually 
incorporate some method of generating standard 
waveforms of precise voltage and/or time, this being 
cheaper than trying to stabilise the Y amplifier gain 
and timebüse against variations. 
A fairly typical example of the type of calibra-

tion provided is the Cossor 2000 oscilloscope, a 
5MHz double beam scope suitable for general TV 
service and measurement. 
The Y amplifiers are calibrated against an intern-

ally generated signal of 300mV. The Y amplifier 
control is set to give 3cm deflection with the input 
attenuator set at 0.1V/cm. 
The 300mV signal is obtained from 50Hz from 

the scope mains transformer and a small neon is 
used to provide a reference level of about 70V from 
this high voltage AC. The resulting 70V square wave 
is then attenuated and is available as the 300mV 
calibration signal. 
Time calibration is available as a 20MHz oscillator 

providing intensity modulation of the beam. This 
means that a display brightens up at every 5Ons en-
abling accurate time measurements at the higher 
sweep speeds. 

Y signal 

Timebasé 

Y signal 

Timebase 

(»win 
Display 

LABORATORY SCOPES 

The final class of scope that we shall consider 
is the laboratory scope and in this class we 
can conveniently consider the special purpose 
oscilloscopes. 

In general one expects to find that a laboratory 
scope has a good bandwidth, versatile timebase with 
fast sweep speeds, high tube voltage and is capable 
of long lasting calibration to within a few per cent, 
depending on the measurement methods employed. 

Intended for use in research and for the investi-
gation of complex waveforms, the laboratory oscil-
loscope needs to be versatile and has therefore 
rather a lot of controls and tends to be physically 
large. 
As we shall see later, wide bandwidth deflection 

systems require a large number of valves passing 

Dlslay 

fairly high currents. This, together with the 
number of valves in the timebase (usually two are 
provided) and the supply regulator needed to main-
tain calibration, means that the valve count is some-
times over a hundred and a power consumption of 
almost lkW is not uncommon. These big scopes are 
usually trolley mounted with a fan to keep the 
operating temperature at a reasonable level. 

TEKTRONIX TRENDS 

Pioneers in this field of scopes were undoubtedly 
the American firm Tektronix and many other manu-
facturers have done a lot of copying from the Tek-
tronix design. The Tektronix format of tube in the 
top left corner, Y amplifier below, and timebase 
down the right-hand side is now familiar to users 
of laboratory scopes. 
With the advent of Tektronix styling came another 

innovation, perhaps conceived initially by the same 
company and now copied by many, that of plug-in 
Y amplifiers, followed by plug-in almost everything! 
This means that a wideband (33MHz for Tektronix) 
main frame can be used for a number of special 
purposes just by changing plug-in units. 
The main frame houses the CRT, power supplies, 

Y drive amplifier, X amplifier and the timebase if 
this is not plug-in. A range of Y plug-ins would then 
be used with the scope, providing double beam 
operation, differential inputs, very high sensitivity 
or a special function such as a spectrum analyser or 
four channel display. If plug-in timebases are pro-
vided these could be normal timebase, delay plus 
normal, very slow, or a straightforward amplifier 
plug-in for XY display. 

Whilst appreciating that these plug-ins can cost 
a great deal of money it is fairly obvious that a 
selection of plug-ins is cheaper than a selection of 
scopes! The user is also able to keep in touch with 
current technology by the purchase of recent plug-
ins offering such facilities as sampled inputs giving 
very high apparent bandwidths, although not in 
real time. One other advantage of plug-ins is that 
the Y amplifier controls probably get the hardest 
use on a scope and it is an easy matter to remove 
the plug-in for maintenance without having to dis-
embody the whole scope. 
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21 x 31" 22p 15p 12p 
2 x 5" 24p 24p 129 
3 lc 38 24p 24p - 
31 x 5" 28p 27p 21p 
2+ x 17" 80p 60P 4511 
3/ x 17" 1050 849 f3p 
5 x 17" 141p - Up 
Pkt. of 50 pins 200 
Spot face cutter 420 
Pin Insertion tool 029 

INATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS SATURDAYS 

C.W.O. Please. P. & P. add 10p to orders under £2. Prices exclusiv• of VAT 

PLEASE ADD 10,, TO FINAL TOTAL 

Send 10p Postage or our comprehensive cata:o7ue 

TRANSISTORS DIODES 
AC125 12p AF126 19p , BF195 15p 0081 13p 0A85 7p 
AC126 12p AF127 20p BFY50 22p TIS43 30p 0A90 5P 
AC127 129 BC107 10p BFY51 22p 2N1306 23p 0A91 Sp 
AC128 12p BC108 10p MJE370 57p 2N1307 23p 0A200 
ACI76 14p BC109 tip MJE520 52p 2312926 9p 0A202 0 

' Or, 

AC187 12p BC147 12p 0C26 Up 2N3014 10p I N914 511 
AC188 12p BC148 12p 0C211 400 2N3053 20p 1144001/2 Op 
ADI61 30p 
A0162 30p BC149 12p 0C35 40p 2N3054 l3p I N4003/4 7p 
AFIll 12p BC177 140 0C42 10p 2N3055 55p 1144005 7p 
AF115 12p BC178 14p 0C44 10p 2N3704 12p 1N4006 7 1p 
AF116 12p BC179 1Ip 0C45 10p 2613705 tip 1N4148 Sp 
AF117 12p BD131 49p 0070 10p 2N3706 11p BYZ11 lap 
AF118 40p BD132 49p 0071 10p 2N3707 tip W01 30p 
A F124 72p BFI94 15p 0072 10p 2143019 25p WOO Up 

THYRISTORS ' SWITCHES j ZENER DIODES 
CRS 1/05 50V IA 20p I Toggle SPST 18p BZY88 Series 400mW 
CRS 1/60 600V IA UP 1 DPDT 22p 3.3V-33V 
CRS 3/60 600V 3.0 4lp I Slide 1 amp DP 10p ' Price 10p each 
C1078 200V 4.0 52p I Wafer 1/12. 2/0 3/4 4/3 Up 

VEROBOARDS 

PITCH 01 0 15 0 15 

JACK PLUGS (CHROME) SOCKETS 
Standard Screened 12p Standard • 

' Stereo Screened Up Stereo 
plain I 2.5mm Screened . Sp 2.5mrn 

1 3.5mm Screened 10p 3.5mm 

' DIN PLUGS, SOCKETS AND COUPLERS 
' Pins: 2. 3. 4, 5 OW. 240". 6, 7 
I PLUGS: 12p, SOCKETS: Sp, COUPLERS 10p 

PHONO PLUGS, SOCKETS AND COUPLERS 
Assorted Coloured Plugs: Sp, COUPLERS: Sp 
SOCKETS single: Sp. Double: 7p, Triple: 10P 

12 
15 
7 
7 

POLYESTER CAPACITORS. Axial lead type. 
400V: 0 001pF, 0 0015pF, 0.0022µF, 0.0033µF. 0 0047pF, O 0061311F, 2+ p ; 0.011:F, 0 01 epF. 
o 022µF, 3P; 0.017p F.0.068µF, 0.114F. 0.15µF, 4p; 0.22/J. 70; 0•33µF, 10p: 0.470F, 13P 
160V: 01F, 0'15,:F. 4p: 0.22pF, Sp; 0 33µF, 6p; 0.471.F, 7p; 0 68µF. 10p; IrtF. 139. 
Radial lead P.C. type: 
250V: 0 OlpF. O 015pF, 0.022µF. 3P; 0 033pF. 0 047pF, 0'0681:F. 30:0; 0.1pF. 4p; 0 151.F, 
4p; 0 22{IF. 0 33r1F, Sp; 0•47pF, 70; 0'68:F, 10p; 1.0re. 1110. 

- - - 
ELECTROLYTIC CAPACITORS. Miniature axial lead type. 
63V: 1,1F, 1 5t1F, 2 2{1F, 33µF,44+F, 4.7pF, EfirF, 10pF, 15pF, 221F. 47/F. 68,4F. 4p each. 
40V: 100pF, Op; 150pF 25V, Sp; 25V . 2201,F. 11p: 47014F. 13p; 1,00011F. 25p. 
16V. 1000pF, 15001IF 181, 

CERAMIC CAPACITORS: 
50V d.c. Plaquette body 25mm leads 
Range: 22pF-10,000pF. Price 2p each 
0.015pF, 0.022µF, 0.033pF, 0.047/1F 3p. 

MYLAR FILM CAPACITORS 
100V: 0.00µF, 0-01Y2µF. 0.005µF, 0 01 rd. 
0.02µF, 0-04pF, 0.05pF 3p. 
100V: 0.1µF. 0.2pF, 50V: 0.47pF OP. 

PRESET POTENTIOMETERS 
0.25W lkfl-IMO Hor. and Vert. Sp 
0.1W loon-220g) Vert. only 30 

KNOBS 
To fit e shalt unless specified 
Black Pointer type 4p 
Slim Silvered 10p 
Black 1" with chrome r,o, 15p 
Slider Pot knob (Black) 10p 
Slider Pot knob (Silvered) Illp 

POTENTIOMETERS: Carbon 
Track 0.25W, log and linear values. 
1k1)-21AII Single gang 12p 
501-2M11 e/gang w/switch 24p 

, 2k/1-2M0 Dual gang 37p 

SLIDER POTENTIOMETERS 
I 0.25W log and linear values 
IOU-1-100M Single gang 
10k0-100k0 Dual gang 

RESISTORS 
Tor Range 

1W 5% 2 2R-10M 
(IN 5% 2 2R-10M 
1W 5% 2 2R-10M 
4W 10% 1-10 ohm 

Values 
E12 
212 
212 
El2 

ZN414 Radio IC 
TBA800 5 Watt IC 
TGS Gas Sensing Semiconductor 

7400 
7401 
7402 
7403 
7404 
7405 
7106 

TTL 74 SERIES 
17p • 7407 
17p 7408 
17p 7409 
17p ' 7410 
lip . 7411 
17p , 7412 
39p ' 7413 

40p 
55p 

1-9 10-99 , 
p 0•80 I LAA304 7099 

1p 0.8p j 709C TOSO 
2p 1 5p i 709C Opta OIL 
Op - 709C 14pin () IL 

, 741C 8Plo DIL 

£1.35 . 77V3Î I4pin OIL 
ES • TBA 800 5 Watt IC 

31Ip 7416 
200 I 7420 
200 7425 
17p 7426 
28p 7477 
39p 7430 
32p 7432 

tit,: c EAR I p ;s  00 

409 7433 
17p 74411 
55p , 7441 
50p , 7442 
50p I 7447 
17p I 7448 
50p 7450 

Up 7451 
17p 7460 
74p 7476 
74p ' 7490 
Up 7496 

£1.08 I 74141 
17p 74180 

£1.70 
£1.70 
30p 
32p 
32p 
3flp 
Up 
80p 

£1.35 

17p 
17p 
44p 
74p 
10p 
Up 

£2•00 

BARGAIN OFFER OF THE MONTH 
ELECTROLYTIC CAPACITORS 
Axial Lead: 4µF/10V 33µFi16V, 40µF/16V, 130/iF/6 4V, 1001.1F/16V. 125µF/16V 
Ip each. 250µF/15V, 640/IF/10V, 1000µF/10V Sp each. 

ELECTRONIC MAINS TIMER 
A reliable unit 
Ideal for timing 
Bathroom/Toilet 
Ventilators 
Stairway/ 
Cloakroom 
Lighting etc. 
Gives up to 30 
mine delay before 
switching off. 
Delay: 1-30 minx 
adjustable. 
Ides Load: 400VA or 1000 setts resistive. 
Ivory Cue: x 31" x Pitting 
instructions included. 
Trade Price: 2580. Poet 20p. 

DIMMER SWITCH 
Type Cl. 
300 Watt 
Light 
Dimmer for 
200/250 Volt 
A/C 
operation. 
Ivory Case: 
31"x 31"x 
It". 
Fitting 
Instructions 
Included. 
Price: 82.110. Post 20p. 10 ter seas each. 
£5.90 per pair. Post 25P. Post 30P. 

• 
POWER UNIT Type PI076 

'et) 
Output switched 3, O5. 6. 7 5 9 and 12 Volts 
at 300mA D.C. Operates from 240 V. mains, 
suitable for Radios, Tape Recorder., Record 
Players, etc. Elise 70 ( 0.0 x 14.0 cm Price 
23.95. Poet 25p. 

A.S.P. LTD. BYRE HOUSE • No. 2 UNIT • SIMMONDS RD • WINCHEAP 
CANTERBURY • KENT • CTI 3RW _ Canterbury (07.27) 52436 

TRANSFORMERS 
SAFETY ISOLATING 
Prim. 120/240V. Sec. 120/240V. Centro Tap 
with screen 
VA Ref. Price P O P 
(watts) No. g 
60 149 2.85 0.38 
100 150 8.15 0•52 
200 101 5.20 0.52 
250 152 7.03 0.63 
350 153 9.40 0.80 
000 164 18.54 1.00 
1000 165 24.97 1.20 
2000 108 41.25 
3000 159 84.64 • 

LOW VOLTAGE 
Prim:- 2.00-240V. Sec:- 12 & 24V. 
Amps Type Price 
12V 24V No. 
0.5 0.23 Ill 1.00 
1 0.5 213 1.23 
2 1 71 1.60 
4 2 18 2.28 

3 70 2.70 
8 4 108 8.00 
10 5 72 3.65 
12 6 118 4.60 
16 8 17 5.60 
20 10 115 0.95 
30 15 187 12.90 
40 20 232 18.80 
60 30 228 23-70  

30 Volts 
Prim:- 200-240V. Sec:- 12. 16, 20. 24,110V. 
Amps Type Pelee P.t P 
0.5 112 1.20 0.22 
1 79 1.64 0.38 
2 3 2.45 0.38 
3 20 8.00 0.42 
4 
6 
8 
8 

POP 

0.22 
0.22 
0.22 
0.38 
0.42 
0.62 
0.62 
0.62 
0.62 
0.69 
0.97 
1.00 
1.10 

51 4.40 
117 8.25 
88 6.80 

10 89 8.116 

0.32 
0.62 
0.52 
0.67 
0.67 

50 Volts 
Prim:- 200-240V. 

19. 2.5, 33, 40. 60V. 
Amps Type Price 
0.5 102 1.60 
1 103 235 
2 104 11•25 
3 103 4.40 

108 5.48 
107 8.05 
118 11.27 

1: 119 14.16 

Pa P 
0•30 
0•38 
0.42 
0.52 
0.62 
0.67 
0.97 
0.97 

60 Volts 
Prim:- 200-240V. 
Sec:- 24. 30, 40. U, 80V. 
Ample Type Price 
0.5 124 1.110 
1 126 2•25 
2 127 8.55 

125 5.40 
4 123 8.08 

40 8.48 
6 120 920 
8 121 11.50 

10 122 15.25 
12 189 15.48 

POP 
0.38 
0.38 
0.42 
0.52 
0.67 
0.67 
0.82 
1.00 
1.00 
1.10 

MINIATURE AND EQUIPMENT 
Prim 240V with screen 

Volta 
Bee. 2 Bec. 1 

3-0-3 
0-6 

9-0- -9 
0-9 
0-8-9 
0-8-9 
15-0-15 
0-15 
20-0-20 
0-20 0-20 
0-15-20 0-15-20 
0-20 0-20 
20-12-0-12-20 
0-16-20 0-13-20 
0-13-27 0-15-27 
0-15-27 0-16-27 

0-6 
0-6 

0-9 
0-8- -9 
0-8-9 

0-1- 5 

Milliamps Type Price P a P 
Bee. 1 Bec. 2 No. a a 
200 -- 238 1.12 0.10 
600 600 234 1.18 0.10 
1000 1000 212 1.28 0.22 
100 -- 13 0.06 0.10 
330 330 235 1.28 0.10 
600 500 207 1.70 0.22 
1000 1000 208 2.80 0.30 
40 -- 240 1.28 0.10 

200 200 296 1.28 0.10 
30 -- 241 1.09 0.10 

160 150 237 1.28 0.10 
000 600 206 2.18 0.38 
300 300 214 1.85 0.22 
7oo(rqc) eel 121 a-eo 
1000 1000 206 8.10 0.38 
500 600 203 2.88 0.28 
1000 1000 204 8•40 0.33 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
One Amp Two Amp Four Amp Bix Amp 
00 Volt 259 50 Volt 85p 100 Volt Up 50 Volt 
100 Volt 260 100 Volt 400 200 Volt Up 100 Volt 
200 Volt 289 200 Volt 45p 400 Volt IMP 000 Volt 
600 Volt 309 400 Volt 60p 600 Volt 76p 400 Volt 

PLEASE ADD 10% FOR V.A.T. 

658 
70p 
Sop 
909 

ADD lop P & P PER ORDER 
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TO SPARK YOUR 
IMAGINATION! 

Kit comprises 
EVERYTHING: 
Case, cables, 
coil connectors, 
Silicon grease, 
8- page 
instruction 
leaflet. 

•.«1«er. 

•Pa..e9e 

4111ftwe 

sr FINIIF 
Electronic Ignition Kit 

only £9.35 
Fascinating to build. Fantastic improvement to your car's 
performance. Complete Capacitive Discharge ignition system, 
fully proven, components fully guaranteed. Printed circuit 
design. All metalwork drilled ready. Fitted to car in 15 
minutes when built. 

• Sustained peak performance. • Up to 20% fuel saving. 
• Instant all-weather starting. Faster acceleration, higher 
top speed. • Suitable for all engines up to 8 cyls. • Longer 
spark plug life. • Longer battery life. • Contact breaker 
burn eliminated. • Purer exhaust gas emission. 
A new development from the manufacturers of Gunton ignition. Price: f9.35 Inc. 
V.A T and postage. ( 12 volt only. State Pos. or Neq earth). Ready built uno also 

available £11.55 ' tic V A.T. and postage. 

READY BUILT UNIT GUARANTEED 5 YEARS 

r WWI NM 

ORDER NOW To: ELECTRONICS DESIGN ASSOCIATES, 
82 Bath Street, Walsall WS1 30E. Phone: 33652 

▪ Please send me one SPARKRITE Kit complete. I enclose 
P.O./Cheque for £ 9•35. Or for ready built unit £11.55. 

NAME 

ADDRESS 

(Live near Walsall? Call in for an actual 
▪ demo. It really is convincing). 

11.1 Mall 
1092 

workshop 

PW 

ELECTRONIC & AUDIO BARGAINS 
HILLS HEADPHONE 
JUNCTION BOX 
MODEL JB3 
For connecting head-
phones to amplifiers. 
OUR PRICE ft- 37 

CAR STEREO 
SPEAKERS 
MODEL CRIS2110 
Designed for door and 
shelf mounting. 5 watts. 
OUR PRICE £3•85 
PIP 275 

VYNIAR SPEAKER CLOTH 
Black or Black and Silver. 
Sizes : 181n. o 25In. No 

361n. x 25in. £1.10 
361n. x 50in. £2•20 

Send 7p stamp for our samples of 
Vynlar and Audio Components 
Catalogue. 

SOLDERING IRONS 
CCN240 15 Watt 
X25 25 Watts 
Replacement Elements 
Replacement Bits 
ST3 Stand  

SWITCHES 
Small Slide Switch 
Large Slide Switch 
SPST Toggle Switch 
DPDT Toggle Switch 
Small (Biased) Push to Test 
Switch 

81-90 
£1.85 
£1•10 
38p 
94p 

10p 
111p 
14p 
20p 

Illp 

VEROBOARD Plain 
0-1 0.15 0.15 

o 3.751n. lIp 18p 10p 
2.51n. o 51n. 23p 22p 11p 
3.751n. a 3.751n. 2Ip 22p — 
37510. 0 51n. 28p 24p 17p 
Spot Face Cutter 39p 39p 
Pin Insertion Tool 50p 50p 

HILLS DYNAMIC HEADPHONES 
MODEL H707VS DE LUXE 
Extremely high quality 
with padded Headband 
& Earcups & Slider 
Volume Controls. 
OUR PRICE £0•30 -41ib 
PIP 27p  
"NOMMER" INTERCOM 
2 Station Inc. Volume 
Control On-Ott Switch. ••• 
Batteries & 66ft of • • , 
Cable. 
OUR PRICE £3•50  
CARTRIDGES 
Acos 
GP91-3SC Mono Crystal 

Compatable 85p 
GP93-1 Stereo Crystal £1.15 
GP96-1 Stereo Ceramic El • 83 
Sonotone 9TAHC Diem. E1-10  
6PEAKERS 
6 x 4 Std. Magnet litn 

££11 7 x 4 Std. Magnet 30 
8 x 5 Std. Magnet 8C1 & 3F1 81-26  
ALUMINIUM BOXES 

HB3 

HB5 

45"1" I2"1" 111' 
4" 21" 1 
sr 4- 1 " 47p 

41 p 
p 

HB1 42p 
HB2 

4- n- x alp 
HEM 3" rol" 3Ip 
HB7 7' 5" o 24- Sip 
HB8 H89 8" x 3" 8/Ip 

6" 4- o 2"  
CASSETTE 1AP! RECORDS:PR 
DYNAMIC MICROPHONE with 
Remote Control On-Oft Switch. 
OUR PRICE £11.44  
TELEPHONE PICKUP COIL for 
Amplifiers or Tape Recorders. 
OUR PRICE 35P 
VISIT OUR TRADE COUNTER 

ALL CALLERS WELCOME 
MON.—SAT. e aro. till 5.30 p.m. 

HILLS COMPONENTS LTD. 
DEPT. ( PW3) UNIT NO. 6. 
MELINiTE INDUSTRIAL ESTATE, 
BRIXTON ROAD, WATFORD, HERTS. WD7.5S(. Tel. Watford 27711 

ALL PRICES INCLUDE V.A.T. 
Please add . 13 for P P. 
Min. Order CI 00 

KEEP WARM ATA 
COOL PRICE. 

Slash central heating costs with 
AMKIT. 

If you can put in electric wiring, you can install 
Amkit. The unique nylon pipe hot water central 
heating system, that you install yourself in hours. 

Look at these advantages: 
No soldering 
No ' T' junctions 
No special equipment 
No leaks, no lagging, no corrosion 
No structural upheaval 

Just reliable, effective central heating ( Guaran-
teed 25 years) at a saving of between £150 & £250. 
This famous system has been successfully market-
ed since 1968. 

Clip the coupon, and we'll tell you more. 

To Autocon Manufacturing Co. 
Spring House, 10, Spring Place, London, NW5, 3BH 
Please send your brochure telling me all about Amkit. 

Name 
Address 

or see for yourself at: THE AMKIT D.I.Y. CENTRE, 
15, Procter St., London, W.C.1. (opp Holborn Undgnd). 

Open Mon- Fri 9.30 am-5-30 pm. Sat 9 am- 1 p.m. 



SAMPLING TECHNIQUES 

The group of scopes classed as "special purpose" 
can be extended to virtually any scope not corres-
ponding to the norm, and, in a way, most scopes 
have a little something special since they have to 
appeal to buyers, just like motor cars. 
Perhaps the most important special purpose scope, 

to be found in few amateur labs, is the sampling 
oscilloscope. 

A close-up of the front panel of one of the author's scopes. This EMI 
WM16 has plug-In facilities, dual timebases and a bandwidth of better 
than 40MHz. 

Considered on a real time basis the sampling 
scope has a bandwidth of a few tens of MHz. How-
ever, a special input circuit, usually contained in the 
probe, samples the instantaneous level of the signal 
at a rapid rate and the probe output when fed 
through the Y amplifier produces a display that 
builds up in a very short space of time to a con-
tinuous display. 

Various manufacturers use different sampling 
techniques but the results obtainable represent 
bandwidths well into the hundreds of MHz and 
beyond. 
A useful result of the development of sampling 

techniques has been the production of a circuit 
which when connected to an oscilloscope deflection 
amplifier's outputs, enables the trace on the screen, 
perhaps a 5MHz pulse, to be drawn by a mechanical 
plotter which takes about lOsecs to complete one 
accurate scan. The technique used is similar to 
sampling oscilloscopes, the input to the XY plotter 
being sampled over say 10 seconds. The resulting 
XY plot is a faithful reproduction, within the plotter 
resolution, of the trace that was on the scope face, 
although not in real time as it takes 10 seconds to 
draw a signal of, say, 100ns width. 

Other special oscilloscopes are designed to do 
specific jobs and there are such things as spectrum 
analyser scopes produced. In this scope the Y chan-
nel is narrow band, the precise band being deter-
mined by the X deflection voltage. Thus as the 
timebase sweeps, usually fairly slowly, the Y ampli-
fier sweeps a certain range of frequencies, the Y 
deflection being proportional to the signal at that 
frequency. The X axis can be calibrated in fre-
quency and such a scope can be used for investigat-
ing modulation sidebands etc. 

Storage scopes also fall into the category of 
"special purpose" if only by virtue of the very high 
price. We shall consider storage tubes in the next 
section dealing with displays, but suffice it to say 
here that a special tube is employed which enables 
a trace to be retained after the scan is completed. 
These scopes are very useful for low speed servo 
work and in conjunction with spectrum analyser 
facilities, as mentioned above, flicker can be com-
pletely eliminated. 

To be continued 

EQUIPMENT WANTED 
. Wanted urgently two octal plug and sockets, cash refund available.—Colin 

Machin, Pontsion, Aberedu, Bulith Wells, Breconshlre. 
.. Trio 9R59DS must be in good condition with handbook and working.—C. H. 

Brain, 7 Elverlands Close, Earring, Sussex BNI2 5PL. 
.. Urgently required, Mazda valve. type ACIVP1: also any into. on massive, old 

Murphy set type A240. Info, or price required for that ancient valve to:—N. Penny, 
"Nanook", The Creek, Sunbury-on-Thames. Middx. 

...Tape head cover for Grundig Portable Battery TKE Tape Recorder and circuit 
diagram.—Lai Sal Mew. 65A Union Fiats, Jalan Sentul, fluais Lumpur, Malaysia. 

Codar PR«) Pre-Selectorin good condition wanted.—P. Dimpleton, 37 Mount-
view Avenue, Dunstable, Beds. 

INFORMATION WANTED 
...Technical details of, or the actual coil for the Mini Four, appearing in the March 

and April Issues of P.W. for 1952.1 have all the components except the coil type CT9 
which was originally made by Stern Radio.—J. Cull, Sunnyside, 10 Ashdene Read, 
Southampton, Hants. 

. Info wanted on Ra type 103A, RF unit 24 and circuit diagram of Ftx type BC-453-B 
a U.S. Army Job—M. Bracewell, 26 Selwyn Crescent, Hatfield, Herts. 

.. borrow or buy circuit diagram for an Armstrong receiver Type A5105.—John 
King. 4 Eastbourne Road, Polegate, Sussex. 

.. Detailed instructions required for fitting new belt to Akal 44)00D tape deck.—T. 
Fieldhouse. 100 Wortley Heights, Leeds LS12 UF. 
...Any info on BUSH PBS 4 RA1310 all replies answered.—K. Eskriett 63 Paley 

Road. Bradford, Yorks. 1304 7EL. 
.. For, AP6I335 Freq. Swept Generator, CT202. Handbook BR1771(14) or circuit 

diagram. Buy loan of copy, any info welcome.—T. E. Wicks, 12 Kensington Ave, 
Watford, Herts. WDI 7RY. 
• ans gen on the U.S.N. transceiver Type CRI-4344--a unit of Model TBY-8 made 

by Colonial Radio Corporation, Buffalo, N.Y. Even band-coverage gen would help.— 
H. W. Boyett, G8GZG, 66 Freshbrook Road, Lancing. Sussex BN15 8DA. 

...can you please suonly me with data and servicing instructions also circuit 
diagram for the Grundig TK120 Tape Recorder.—G. E. Simkin, 20 Wensleydale Drive, 
Forest Hail. Newcastle upon Tyne. NEI2 OJFi. 

. Information required regarding the R107 will buy or borrow handbook or circuit 
also any details of possible conversions—O. A. Douglas. 38 Alton Road, Leicester. 

...Circuit and details of Windsor Model 30A Cathode Ray Oscillograph.—J. Hollis, 
15 Pickering Rise, Derby DES 48S. 

.. circuit diagram. manual. etc. wanted for Verltine Communication Receiver 150 
buy or loan.—D. Jones. 12 Welby Place. Sheffield, S8 9DA. 

...Instruction manual/handbook for RCA AR88D receiver.—P. Lawler, 34 Hanover 
Gardens, Hainault, Ilford, Essex 1G6 2RA. Tel: 01-500 5107. 

.. any information, including circuit diagram on the American AFt88 receiver.—L. 
Rainey. Wood Barton, Woodieigh, Kingsbridge. Devon. 

...circuit diagram of " Beam Echo Ltd Avantic" Audio Amplifier Type PL6-21. Loan 
or purchase.—P C. Warne, 16 Western Place, Penryn, Cornwall. 

...handbook or information on Advance signal generator B4B.—W. H. Rees, 
Brandon, Carlton Road. South Godstone, Surrey RHO PLO. 

. Service sheet wanted for Sobell receiver (model no.) type 615. Data on the 
following valves, 5Z45. KT131, 13C)7G 6 6K8G.—G. A. Hunt, 38 Garrick Close, logs 
Road Est. Hull, Yorkshire. 

.. I would be grateful to anyone of your readers who can let me have the serial 
number of the FOUR VALVES contained in the "UNICA" UNR 30 Communications 
Receiver as I need to replace same, and the existing numbers on the valves are un-
readable.—G. Longstaff, 8 Meadow Lane, Northallerton, Yorkshire DL6 IRE. 

.. circuit diagram, alignment instructions or handbook for Lafayette receiver HE30 
Will gladly refund oostage.—P. Harston, 8 Burlington St., Bath BAI 25A. 

...manual for CD711, for sale 13A scope working.—T. Bailey. Chaucer Lodge. 
Maresfleld Park, Uckfield, Sussex. 
...Wanted, manual for R115513. Sell or loan.—G. R. Christie, 9E Talisman Avenue, 

WeatclIffe. Dumbartonshire, Scotland. 
1050C receiver, service manual or circuit. Buy or borrow—Wilson. 39 

Corporation Road, Darlington, Co. Durham. 
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TAKE 2 
DAVID ANDREWS 

No. 58 
GRIP TESTER 

A series of simple transistor projects, using 

T
HE objective when using this piece of equip-
ment is to hold a probe (made of aluminium 
foil folded round a piece of wooden broom 

handle) in each hand and squeeze the probes as 
hard as possible. The tighter the grip the more the 
lamps will become illuminated. But more than this; 
the lamps come on in a set sequence. A weak grip 
will make only one lamp glow faintly but a very 
strong grip could make all three lamps glow brightly. 
An intermediate grip may only illuminate two lamps. 
The circuit shown in Fig. 1 is designed to operate 
three lamps this way but can be extended to operate 
as many as are required if the instructions are 
followed. 

Circuit 
Tri is an emitter follower 

and the potential at its 
emitter is set by the poten-
tial divider effect of R1, VR1 
and the body's resistance 
plus contact resistance be-
tween the palms of the hands 
and the probes. The lower 
the skin and body resistance 
the higher will be the emitter 
potential. Skin contact re-
sistance can, to some extent, 
be controlled by the pressure 
of grip on the probes and 
this affects the emitter 
potential. 

This potential is used to 
provide base current into 
each of the following 
grounded emitter lamp 
drivers but the silicon diodes 
in series with each of the 
bases ensures that in the 
case of Tr2 the output from 
Tri must be higher than 
1-2V while for Tr3 it must 
be 1.8V and for Tr4 should 
exceed 2-4V. Thus, when the 
grip is weak the potential 
from Tri might only be 1-6V 
and in this case LP1 will be 
the only lamp illuminated 
but if it is 2-2V Tr3 will be 
starting to conduct and LP2 
will start to glow while LP1 
glows even more brightly. 
The diodes are there simply 
to provide potential incre-
ments for consecutive stages 
and the technique of adding 
one extra to each stage could 
be continued until some point CCAUT9).1 

Hand 
grips 

not more than twenty components. 

is reached when it might be more economic to use 
a zener diode. For more than four indicating stages 
R2 ought to be reduced to 220 ohm. The sensitivity 
of the unit is controlled by VR1. Reducing its value 
lowers the sensitivity and requires a stronger grip 
to get the lamps to light up. 

* components list 

R1 11cil 1W R2 470D 1W R3-5 11d2 1W 
VR1 2001(D linear potentiometer 

D1-6 1N4148 Tri -4 BC108 LP1-3 6V 40mA 
Battery 9V Probes Veroboard 

Dl- 6 1N414 8 LPI -3 EiV 40mA 

Fig. 1, above, is the circuit for a four stage tester and a suggested layout on plain veroboard is shown 
in Fig. 2, below. 

To VR1 

o 

O 0 0 

0 
e 

• o 

o 

co 
cr 

0® 
10 0 

o 

t+ 

o 

o 

e 

Direction of strips 

0 Indicates breaks in conductors 
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NEW MULLARD 86 MAZDA VALVES TRANSISTORS-INTEGRATED CIRCUITS 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
DM70 
DY51 
D Y86/7 
DY802 
EABC,80 
EB91 
EBC81 
EBF80 
EBF83 
EBF89 

. EC86 
EC88 
ECC81 
ECC82 
ECC,83 
ECC84 
ECC85 
EMS 
ECC189 
ECF80 
ECF82 
ECF86 
ECI181 
ECHOS 
ECH84 
ECL80 
ECL82 
ECL83 
ECL86 

0-63 
0.86 
0.42 
0.46 
1.00 
0.38 
075 
0.60 
0-62 
0.58 
0-76 
0-77 
0.45 
0.48 
0-46 
0-66 
0-53 
015 
on 
0-50 
0-78 
0.71 
1.00 
1.00 
0-78 
0.53 
0.61 
0-68 
0-88 

E F80 
E F83 
EF85 
EF86 
Ent) 
EF91 
EF92 
EF95 
EFI83 
EF184 
EH90 
EL34 
ELM 
EL.81 
EL84 
EL85 
EL86 
EL96 
E1.91 
ELL80 
113184 
EM87 
EY61 
EY86/87 
EY88 
EZ80 
EZ81 
0Y601 
OZ34 

0-46 
1.03 
0.43 
0.90 
0.81 
1 30 
1.40 
1-36 
0-60 
0.80 
0-64 
0.95 
1.05 
0.90 
0.47 
0.65 
0-9$ 
0-70 
1-31 
1.80 
1-18 
1-18 
0.83 
0.42 
0.64 
0.51 
0.40 
0.90 
0.78 

PC86 
PC88 
PC97 
PC900 
PCC84 
PCC88 
PCC89 
PCCI 89 
PCF80 
PC P02 
P0 F86 
PCF200 
PCF201 
PCF801 
PCF802 
PCF806 
PCH200 
POLOS 
PCL83 
PC1.84 
PC1.85 
P01.86 
PCL805/85 

063 
156 
080 
088 
076 
088 
060 
096 

P0500 
PFL200 
PL36 
P1.81 
P1.8 1A 
PL82 
P1.83 

0-75 
0-75 
0.45 
856 
0.62 
0.80 
0.65 
0.65 
0-51 
1-80 
ees 
0.86 
0.87 
0.66 
0.71 
0.64 
0-88 
0-54 
0.64 
0-59 
0-63 
0.63 

EXPRESS 
POSTAGE 
Sp for 1 Valve. 
Each additional Valve 
add 2p. 

PL84 0.64 
PL504 0-88 
P1808 1-05 
PL509 1.55 
P1.802 0-96 
PY33 066 
PY81/800 0-50 
PY82 0-65 
P Y88 0-60 
PYI500A 1-06 
P Y800 0.60 
PY801 0.50 
1326 1.00 
1.1191 1-00 
11193 0-50 
UABC80 090 
UBC81 0.70 
UBF89 0-60 
UCC86 0.60 
UCH81 1-00 
UCL82 0.70 
UCL83 0-70 
UF89 0-80 
111.84 0.96 
UY85 0-60 
6/30L2/ 
ECC804 1-00 
6F23/EF812 

1-06 
3001f P05'80 

0.51 

30015/ 
PCF800 1.05 
30017 1-00 
30018/ 
PCF805 0.90 
30F5/PF818 

1.10 
30FL1/ 
PCE800 0.75 
30F1.2 0.75 
30FL12 1.05 
30FLI4 0-85 
SOLI/Pt:084 

0.52 
301.15/PC0805 

1-05 
301.17 0.90 
30P4MR 1-80 
30P12/PC801 

1.05 
301'19/PC802 

1-00 
30PLI/PCLRO1 

0 95 
30PL13/ 
PCL800 1.20 
30PL14/ 
PCL88 1.25 
30P1.15 1-05 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro-
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. Send 
SAE for lists. 
AZ1 060 
AZ31 056 
CBL31 120 
CL99 160 
CY3I U 
DAF91 030 
DA F96 060 
DCC90 186 
DF91 0 SO 
D F96 050 
DK91 045 
DK92 070 
DK96 080 
01.92 040 
DL94 048 
DI.96 065 
DY86/7 038 
DY809 087 
EABC80 088 
EAF49 076 
EB91 0-22 
EBC33 100 
EBC41 076 
EBC8I 083 
HBF80 040 
EBF83 040 
EBF89 0 U 
EBL31 1-$0 
ECC81 040 
ECC82 088 
E0083 OU 
ECC84 0-80 
ECC86 0 40 
ECC88 040 
ECF136 125 
ECH42 100 
ECH81 010 
ECH8S 043 
E01.80 055 
ECL82 085 
ECL83 070 
ECL86 040 
ECL1800 320 
EF37A 120 
EF39 120 

EF80 0.25 
EF85 O.0 
EF86 0-80 
EF89 0-28 
EF91 0.87 
E F92 0-50 
EF96 0.40 
EF98 0-75 
EFI83 0.80 
EF184 0-85 
EL32 0.60 
EL33 1.76 
E1.34 0.60 
E1.36 0.50 
EL37 2-60 
EL41 0-90 
EL42 0.130 
EL84 028 
EL95 0-40 
ELL80 1-00 
EM80 0.46 
EM81 0-60 
E3684 0.35 
EM85 1-00 
EY61 0-40 
EY86 0.40 
EZ40 0-76 
EZ41 0-7$ 
EZ80 0-28 
EZ81 0.29 
0Y501 0-80 
0Z30 0-45 
0Z32 060 
0234 0-66 
(1Z.37 1.26 
115309 1-60 
K T61 1.76 
KT66 2.50 
KT81 (7C6) 

1-30 
KT8I 115 
KT88 2-90 
KTW6I 1-00 
311.114 1-00 
57M 2.75 

PC86 060 
PC28 0-60 
P(.197 050 
PC900 048 
PC084 040 
PCC88 065 
PCC89 060 
PM189 060 
PCF80 080 
PCF82 O-56 
PCF86 060 
PCF801 060 
PCF802 060 
PCF805 O-00 
PCF806 076 
PCF808 090 
PCL82 035 
PCL83 0 64 
PCL84 045 
POLOS 0 50 
PCIA6 045 
PCL805/85 

050 
PD500 130 
PEN45 075 
PI.36 U 
PI.81 060 
PI.82 045 
PI.83 043 
PI.84 040 
P1.500 075 
PL504 0 76 
P1.508 090 
P1.509 1 56 
PI.802 006 
PX 4 360 
PX25 360 
PY33 063 
PY81 030 
PY82 085 
PY83 88 
PY88 040 
PY500 100 
PY81 ,800 050 
PY801 050 

.02 
OB2 
IRS 
185 
1T4 
384 
3V4 
MO? 
21340 
5V40 
5Y3(11. 
5240 
6/301.2 
6A K5 
6A7d5 
6AQ5 
6A870 
6AT6 
6,0136 
6BA6 
611E6 
6E016 
6BJ6 
6BQ7A 
68117 
6/387 
8BW6 
6BW7 
604 
6CD6G 
60116 
60W4 
ere 
6F22 
65398 
6.1236 
6350 

8P41 3-00 
8P6I 075 
T41 1,00 
1314 1-00 
1125 0-85 
1126 0.85 
13191 0-76 
UABC80 0-40 
CAF42 0.75 
1113041 0.75 
UBC8I 0-45 
UBF80 0.40 
UBF89 0-40 
130086 0.45 
UCH42 0-76 
IICH81 0.40 
UCL82 0-85 
UCL83 0.70 
UF41 0-75 
U119 840 
111.41 0.85 
131.84 0-43 
UY41 0.48 
11Y85 0.40 
VRI0510 0-40 
VR15010 0.40 

0-40 
0.40 
0.45 
0.30 
0.80 
0.40 
0-70 
0.80 
0-40 
0-50 
0.46 
0.46 
0.90 
0.40 
0.110 
0.45 
0.86 
0.43 
0-80 
028 
0-35 
0-76 
0-55 
0.56 
1.00 
1.85 
0-90 
0-90 
0-35 
1.30 
1-40 
1.00 
1-03 
1.00 
0.70 
0.65 
0 45 

13./6 
6.773/ 
6370 
61100T 
61(731 
6K7(1 
6K8M 
61(80 
61(25 
OLOG 
6Q714 
6Q70 
681.70T 
681170T 
68Q70T 
61320 
60'60 
61:60T 
6X4 
6X50 
61111GT 
786 
7B7 
705 
706 
7117 
7R7 
787 
7Y4 
12AT6 
12AT7 
12A116 
I2AU7 
12AX7 
12BA6 
1211E6 
3001 
300115 
30017 
30018 
30F6 
30F1.1 
301,1.2 
30FL14 
301.15 
301.17 
30P4MR 
30P12 
30PI9 
30PL1 
30P1.13 
30PLI4 
35W4 
35240T 
500D60 
807 
813 ITT 118 
813 USSR 

U-75 
/166.0 100 

0 80 
046 
0.40 
0-76 
845 
0.80 
0-70 
0.45 
0.75 
0-55 
0.50 
0.50 
0 48 
0.48 
0.50 
0-76 
0-40 
0-46 
0.40 
0.40 
0.45 
0.75 
0.70 
1-30 
0-76 
0-70 
0-76 
2-25 
0.75 
0.40 
0-40 
0-45 
0.83 
0-33 
0-45 
0.60 
0.80 
1-05 
110 
0.90 
1-10 
0.80 
0-75 
0-90 
1.06 
0.95 
120 
1-03 
1-00 
0-95 
1.20 
1-25 
0.50 
0-70 
1-20 
OSO 

EXPRESS 
POSTAGE 
3p for Ind Tranrotor. 
Ir cul, uldltlfnal add 
1p. 

AA119 
A AZ13 
A AZ15 
AC107 
A0126 
AC127 
AC128 
AC176 
ACI87 
AC188 
ACY21 
ACY39 
AD140 
A D149 
AD161 
AD162 
A F115 
AF116. 
AF117 
A F186 
A r139 
ABY27 
ABY28 
BA102 
BA115 
BC107 
130108 
BC109 
130113 
20117 
BC143 
BC147 
BC148 
BC169C 
BC182 
BC1821. 
BC184L 
BCY32 
BCY33 
BCY34 
BCY70 
BCY71 
BCY72 
BCZ11 
50121 
BD124 
11D131 

07 
0.10 
0 10 
033 
025 
026 
0.20 
0.23 
0.20 
020 
0-22 
0 65 
060 
0.50 
0-39 
039 
025 
025 
0-20 
0 40 
044 
0 SO 
0-26 
0-25 
0.10 
0-12 
0-12 
0 12 
0-16 
021 
080 
0-12 
0-10 
0.14 
0-12 
0.12 
0 13 
1-20 
0.38 
045 
0-16 
0.20 
0.15 
066 
1-00 
0-80 
0.46 

8D133 050 
BP115 022 
BFI67 025 
BF173 0-28 
BF179 0.33 
BP180 035 
BF181 0-35 
BF194 0.13 
BF195 0.13 
BFI97 0.15 
BF200 0.32 
BF861 025 
BF898 0-25 
BFX29 028 
BFX88 0-22 
13FY50 0.20 
IIFY31 0.20 
/3111(62 0.20 
BPW10 0.61 
BY100 0.15 
BY126 0.14 
BYI27 0-15 
BZ2.61 

0-20 
ISZY88 series 

0.10 
CR8I-05 0.80 
CR81.40 045 
CR83-05 0.40 
CR83.40 056 
MJE340 0-50 
MJE370 0.68 
313E520 0.65 
MJE2935 1-10 
MJE3055 0-75 
MPF102 0.40 
MPF103 0-36 
MPF104 0.35 
MPF105 0.46 
NE T404 0-60 
0A5 0.60 
0,010 0.40 
0,079 0-10 
0A81 0 10 
0A91 07 
0A200 0-08 
0A202 0-10 

All transistors,I.C's offered 
are new and branded. 
Manufactured by Mut-
lard, Texas, RCA, Fer-
ranti, Motorola, ITT, 
Fairchild, Lucas, etc. 
Quantity discounts on 
application. Send SAE 
for full lists. 

OCI6 
0(120 
0023 
0022 
00128 
0036 
ocse 
004.4 
0044 
0045 
0071 
0072 
0076 
0077 
0081 
008111 
00812 
0083 
0(1140 
00170 
00171 
013200 
OC201 
00202 
00203 
OCP71 
ORP12 
ORP60 
T1005 
T1C44 
TIC2261) 
TIL201/ 
TI843 
ZTX 107 
ZTX108 
ZTX 300 
ZTX301 
ZTX302 
ZTX304 

100 
2.00 
1-26 
0 40 
0.70 
065 
066 
0.40 
0.18 
0 18 
0.15 
0-25 
0.30 
0.55 
0.28 
828 
0.45 
o-ºei 
ees 
c•-es 
0.80 
0-55 
0.80 
0-90 
055 
1-00 
0.55 
0.45 
0.20 
0-29 
1.60 
0.25 
0.24 
0-12 
0-10 
ele 
0.14 
0-20 
0.24 

X SOU 
21'3(501 
ZTX503 
ZTX331 
ZTX630 
15914 
154001 
154007 
154003 
184004 
184003 
154006 
1154007 
184009 
184148 
18921 
182033 
182051 it 
162100,0 
183010 
25696 
28697 
28706 
25706A 
281131 
281132 
2N1302 
281303 
281304 
2171305 
2141306 
281307 
281308 
281208 
281613 
281614 
282147 
282180 
2112369A 

0.16 
0.16 
0-16 
025 
0.18 
006 
06 
0-7 
08 
0.8 

0.10 
0 12 
0.12 
006 
006 
0.07 
0.20 
810 
0.20 
0-26 
0.16 
0.16 
0 10 
0-12 
0.26 
026 
0-18 
0 18 
ere 
0.22 
028 
0-28 
0.28 
830 
0.20 
0.45 
0-76 
100 
0.16 

292640 
282904 
282904A 
252906 
282902,0 
282906 
252926 
253023 
283035 
253222 
253614 
2113615 
283702 
253703 
253704 
283705 
283706 
253707 
253708 
2213709 
253710 
253711 
253819 
153820 
283823 
253903 
283904 
253906 
253906 
254038 
354029 
254060 
254061 
2840(12 
35141 
40360 
40361 
40362 
40430 

0 SO 
0.20 
0.25 
0.32 
0-25 
0.20 
0-10 

0 60 
080 
0.69 
065 
0.11 
0-12 
0-14 
0.12 
0-10 
0.13 
0.07 
0-10 
0.11 
0.11 
0-85 
0.50 
850 
0.16 
0.20 
0.26 
0.16 
0.15 
0.10 
818 
0 13 
0.14 
0-81 
0.40 
0-45 
0-40 
0.85 

887400 
887401 
887402 
857403 
857404 
857406 
857406 
BN7407 
887408 
887409 
BN7410 
087411 
8147412 
887413 
857416 
887417 
887420 
887422 
8717423 

020 
0-20 
0-20 
0.20 
0.20 
0-20 
0.40 
0-40 
0.25 
838 
020 
0-211 
0-28 
0.80 
0.30 
0-80 
0.20 
0.28 
0-40 

057423 087 
887427 037 
857428 043 
857430 0.20 
857432 0'37 
857433 0.43 
857437 0.43 
857438 0-43 
887440 020 
857441,05 

0.85 
8117442 0.85 
887450 0-20 
887451 0-20 
857453 0-20 
887454 0-20 
857460 0-20 
BN7470 0.33 
887472 0.38 

857473 044 
857474 0-48 
857475 0.59 
887476 043 
887480 0-80 
887482 0-87 
81(7483 1.20 
857484 1.00 
857486 0.32 
8317490 0.76 
8147491 A N 

1.10 
857492 0.75 
857493 0.76 
887494 0-85 
857495 0-85 
857496 1-00 
887497 4-82 
8574100 2.16 

8574107 0-51 
8874110 0.57 
13574111 0.86 
8874116 1.00 
81174119 1-92 
8874121 057 
81174122 0 80 
8874123 1-44 
8574141 1.00 
8874145 1.44 
8574100 2-30 
8874161 1-15 
8874154 2-80 
8874155 1-15 
8874156 1-15 

8574157 1.09 
13874170 2.88 
8574174 1-80 
82174175 1.29 
8574176 1.44 
8874190 2-30 
8574191 2.30 
8574192 230 
8574193 2.30 
8574194 1 72 
81174195 1-44 
8874196 1-58 
8574197 1,58 
81174198 3-16 
8574199 2.88 

DIL 14 pin ISp 
SOCKETS 16 pin 17p 

VAT 
10% to be 
added to 
all orders 
including 
POSTAGE! 

THIS MONTH'S 

• OSCILLOSCOPE 
TUBE TYPE 

VCR 139A 

Price £800 p & p 25p 

SPECIAL OFFER 
TERMS OF BUSINESS C.W.O. A/c's available to approved 
companies on application. Telephone and telex orders ac-
cepted. Export and trade enquiries welcomed. Lists, etc. on 
application. Open daily to callers 9 a.m.-5 p.m. Mon.-Sat. 
Closed Sat. 1-3 p.m. 

RS'T VALVE MAIL ORDER CO. 16a Wellfield Rd., London, SW16 2BS 
Tel: 01-677 2424 Telex: 946 708. 
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-SLO-SYN- 3-LEAD 
SYNCHRONOUS STEPPING 

MOTOR 
Type SS15. These 
One motors are 
easily reversed, 
starting and stop-
ping in less than 5. 
without electrical 
or mechanical 
braking. Simple 
relay circuit can 

be applied to give DC.. to winding for a maximum 
holding torque of 3000g In with 35v at 0.35 amps 
through winding. For AC. (synchronous) operation at 
120r.. 50Hz. Speed 60 rpm at 60Hz., 72 rpm. STEPPING. 
Holding torque at 50 steps per second-100 oz/in. Can 
be wired to give 100 or 200 steps per revolution witn 
accuracy of 0.1. per step non-cumulative. Torque 
characteristics can be modified by simple R.C. 
circuits. Dimensions: dia. 4", body length 4r, spindle 
length 2f" r •A" die. Weight 61 lbs. BRAND NEW in 
maker's packing Offered at less than I maker's price. 

OUR PRICE ONLY £15 

MAINS SOLENOID by MAGNETIC 
DEVICES LTD. 
A beautifully constructed solenoid at half normal 
price. A 2-sided bracket is incorporated for vertical 
or horizontal mounting. Size: 2" a 11." x If". Pull is 
approximately Vbs.. plunger travel 1*". Fixing eye 
takes up to 4" boll, plunger non-captive. NEW in 
original maker's boxes. £1.20. P. A P. 20p. Large num-
ber available, special price for quantity. 

SMITHS RINGER-TIMER 
Reliable ( 5 minute times, spring wound 
(concurrent with time setting) 15 x twin 
divisions, approximately 1" between 
divisions. Panel mounting with chrome 
bezel 31" din. £1.40. 15p P. & P. 

KNOVVLE ( U.S.A.) MINIATURE 
MICROPHONE CAPSULES 
Impedance approx. 20013, output 60 or 80 DB at 1 Kc. 
As used in deaf aids, bugging devices. etc. Size (60 
DB) 7132' n 5/32" a 1": (80 DB) 1" a 5;32" I". Ex• 
egtopment. all tested £1 20 each P & P FREE. 

MAINS 
SOLENOID 
This little unit gives 
vertical lift of approxi-
mately 1" through 
hinged "e I b o w". 
Bracket Incorporates 2 fixing screws. Length of arm. 
24". 240V AC. Pull at coil is approximately lib. £1 
FREE P. 6 P. Special quotes for quantities. 

SOLENOIDS 
by WESTOOL 
240AC type MM6 
31b. pull, 21." 01" 
Id". Travel 1". Ns) 
each. P. A P. 10p. 
240AC type MM.. 21O. pull 
If" n 1i" r 1". Travel r 70P 
each. P. 5 P. 10p. Quantity 
discounts: 10-50 10%. 50 up. 
wards 25% 

OPEN FRAME 
shaded pole 
GEARED MOTORS 
(Dural gear case) 
240 AC., 28rpm. NEW 
HIGH TOROUE,approx 
overall size: 34" a 34" a 
21" -4 spindled" dia. as illustrated. £2 70. P 6 P 30p 
Similar to above, 19rpm. £2.711. P. A P. 30p. 
IlOrpm with pressed steel gear case (similar to above 
but slightly smaller). £2.70. P. 8 P. 30p. 

NORPLEX 
The famous American fibre- glass copper-clad 
laminate. Finest quality with woven glass base of 
Epoxy-resin. Excellent Mech. and Elec. conductive 
properties. Heat resistant, Ideal for P.C.'s etc. THIS 
IS A SPECIAL PURCHASE AND ONLY AVAILABLE 
WHILE STOCKS LAST1 Sizes: 12" a 12": 24" a 12"; 
24" x 24"; FULL SHEET 43" x 37" (11 sq. ft.). Single-
sided Copper with thickness of 1/32". 3/84". 3/32". 
Also double-tided 1/32", 1/15", 3/32". £1 per sq. It. 
Cut sizes (1-10 sq. ft.) 25p. P. & P. Full Sheet £8 each 
Carr. El lor lot sheet plus 250 each additional sheet. 

SILVANIA IMAGNETIC SWITCH 
Now complete with reference magnet' 

A magnetically activated switch. vacuum 
sealed in a glass envelope. Sliver contacts, 
normally closed. Rated 3amp at 120v, ldamp 
at 240v. Size: (apprOx.) 1.14" tong x r dia. 
Ideal for burglar alarms, security systems 
etc.. and wherever non-mechanical switching 
is required. 10 for £2 10; P. 6 P. 15p. 50 for 
£8; 100 fOr £16•50 FREE P 8 P over 10. 

AMPEX 7-5v. D.C. MOTOR 

This is an ultra precision tape 
motor designed for use in the 
AMPEX model AG20 Portable 
recorder. Torque 450GM/CM. 
Stall load at 500ma. Draws 
130ma on run. 60Orpm speed 
adjustment. Internal AF/RF 
suppression. 4" dia. x 1" 
spindle, motor 3" dia, s 13". 
Original cost £18.50. OUR 
PRICE £3-30. P. P. 25p. 
Large quantities available 
(special quotations). Mu-metal 
enclosure available 75p each. 
FREE P. & P 

ALL PRICES NOW INCLUDE 

V.A.T. UNLESS OTHERWISE 

STATED 

All items are NEW and UNUSED. Postal 
or carriage charges are for Gt. Britain only. 
We welcome orders from established 
companies, educational depts., etc. All 
orders under £2-50 C.W.O., please. 
Company orders under £2•50, surcharge 
60p unless C.W.O. 

ELECTRO-TECH 
3151317, EDGWARE ROAD, 

COMPONENTS LTD. LONDON, W2. 
Tel : 01-723 5667 01-402 5580 

THE RADIO SHOP 
16 Cherry Lane, Bristol BS1 3NG 
Tel.: Bristol 421196. STD Code 0272 

Your West C shop for electronic 
components and solid state devices 

Mains operated relays. B11A base 
3 pole change-over 10A. 35p post paid. 
Bases 16p. 
Multiturn Potentiometers 
Ex Equip. Relcon 1K ± 1% 
Good condition • 25" spindle 30p post 
paid. 
Mains Slow Motion Motors 
1 Rev. per 6 mins. 2' dia 1r Deep 45p 
post paid. 
Hook up Wire 1/024 PVC Ins Asst 
colours 4s 100yd Reels only £1.75 
post paid. 

AIRCRAFT BAND CONVERTER 
Circuit, instructions and components. 
All you need is a tobacco tin. 

Price £1-40, post paid. 

TRANSFORMER 
Mains input 240, output-0 • 75V-5•5V-
13V-1 amp. Size, height 3" x 3"x 24." 
shrouded + 2 fuse holders. 

95p, post paid. 
5 COMPUTER PANELS 

x 7' min 35 trans. 0C44 EC) ACY17 
2 Trim Pots min 70 condensers. 
Min 80 diodes inc. 0A81 + resistors. 
Most transistors have long leads. 

£1-25, post paid. 

1973 CATALOGUE 
Over 25 kits. Over 30 books. Plus 
components, cases, etc. 

Only 10 P, post paid. 
ALL PRICES INCLUDE V.A.T. 

TRANSFORMERS 
DOUGLAS GUARANTEED 

Frite. include P. & P. and 10.., VAT 
12 or 24 Volts 

Output V. 4 Amp, Ref. No. Pr n . 
I2V . 2 2301n4 • 2 MTH I('S•• £1 65 
12N . 2 300111.4 • 2 Ilr,13 •2 .. I1-99 
I2V ., '2 IA . 2 IIT7ICTg .. 92•45 
I2V ., 22A • 2 3111aCT .. 88 06 
I2V . 2 3A • 2 MTIOAT • • 61-95 
12‘" -, 2 4A • 2 NITIOSAT .. 24•49 
1-2v . 2 5.4 • 2 MT 72AT •« .. 15 28 

80 Volts. 111 tapped at 0-12..13.20.30V. 
Output Ref. No. Price Output Ret.N... Price 
Amp, Amp.. 
500,0A 51T1I2CT2 21 81 4)1 MT21AT £5•22 
IA MT7IICT2 £2 51 5.4 NIT5IAT £8-10 
2.4 NIT 3AT 23-77 »A MTKIIAT £8•88 
3A Mr2OAT t4 31 10% MTS9AT £11.87 

50 Volts. All tapp,1 at 0-19•23.33-40-50V 
300niA MT1Cr2ATg 82 86 3A MITIOSAT 24•84 
IA MTIO3AT: 23.60 4A MT1OSAT £3.02 
211 NITIO4AT 14 74 SA NITIO7AT Ill 51 

80 Volts. All tapped at 0-24.30.40.4/4-SOV. 
300tra A NIT124AT £.2• 60 2A wri27•T 35.j5 
IA 31T120AT *3-70 3A MTI23AT 87.50 

AUTO-WOUND RANGE 
Firmer 

output 
20VA 
73VA 
150VA 
2130VA 

Winding tapped at Ref. No. 
0-113.210-240 MT113(rr 

SIT64AT 
0.115•0-220-240 MT4 AT 

)IT05AT 
400Y. Output at 50HZ. 

C-1) Ignition Sy•dero try It. NI. Mar. e . 

Reference IT3AT 
EQ171PNEXT RANGE 

Rec. Output ( ran...) Ref. NO. 
3.0.3V 200mA NIT23sCS•• 
9-0.9 10010A NITI3Cret 
12-0-12 30m.N T.239(24• • 
20-0-20 30mA 
0.20 2 300mA '• 2 
0.8.9 n 2 500mA • 2 

Prie 
£1.48 
£215 
23-61 
24 81 

24 28 

Pro e 
21 39 
11-39 
Ii 39 

MT-241C8•• ill 39 
)1T21417.• 22 -18 
biTtIOICT•• 22 53 

045-20 • 2 500mA • 2 NIrMSAT•• £3•39 
0.13-27 • 2 500niA • 2 NIr203AT• 23.78 
0.15-27 • 2 IA ,., 2 MT204AT• 13 78 
20.12.0-12.20 700mA ol.c.1 Mr221AT• £1-98 
.1T Indicates open mot eral thine with tag.: CT I» open 
r•clamp firing with tag.: ( 141.. open I -clamp tIsinir it h 
P.C. spill.: • with inters holing ›ceeen: • untapped 240 
primary: g tapped at 210-240V : other taPPed 
at 200-220.240V. 
OVI.:It 200 TYPES IN STOCK t hroue h .‘geot. vr Dircei. 

for 114, 
DOUGLAS ILICTRONIC IXDUITRAIII LTD.. 

Direct Salsa Deal. P.R., Thames Street. LOUGH. Uses, 
L1111 TAD 

H.A.C. SHORT-WAVE 
WORLD-WIDE RECEPTION 

Vitamin, for over 35 year, for dhort.• Way e Equip-
meut of quality. "H.A.C." were the Original 
auppllers of Short-Wave Receiver Hits for the 
amateur conetractor. Over 10,000 aatIsfied 
customers-Including Technical Colleges, Hoe-
real., Public School., R.A.F., Army. Hams, etc. 

1974 ..DX" RECEIVER 
Complete kit-Price 1440 (Incl, p. rt p. & V.A.T.). 
Customer writes; "Aurtralia, India and America 
at loud volume."-" I have now heard over 900 
station, including many Amateurs. I have 
received 32 Q.8.L. veritied repeals-from all 
continents. An amazing one-valver." 
Thu klt contains all genuine short-wave com-
ponent., drilled chaula, valve, so:ewer-1es and full 
itutructionc. Ready to amenable, and of course. 
ea all our product.-fully guaranteed. Full range 
of other &W. kits, Including the famous model 
"K plc." (illustrated above). All orders deapate.hed 
by return. Send now for free descriptive catalogue. 
of klta & component.. Teat Report available. 
KXCITING COMPETITION for Short-Wave 
lidenere. Send damped envelope for detail, 

"H.A.C" SHORT-WAVE PRODUCTS 
29 Old Bond Street. London W.I 

 • 
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ROADCAST 
BANDS 

SHORT WAVE DX 
by MALCOLM CONNAH 

THE receivers used by Broadcast Bands listeners 
vary enormously; they may be ex-government 
sets or brand-new cornmercial units; but all 

receivers have one thing in common: They will not 
give their best performance until they are used with 
a good aerial system. , 
When we talk of an aerial system we include any 

devices, such as aerial tuning units, which are placed 
between the aerial and the receiver. 

In order to get optimum reception the aerial system 
must be resonant at the frequency of reception. 
Amateur Bands listeners, and operators, have an 
advantage here because their bands, with the excep-
tion of 15 metres, are closely related. These bands 
are 10, 20, 40, 80 and 160 metres. If an aerial system 
is resonant on 80 metres it is a relatively simple 
matter to get it to resonate on 40, 20 and 10 metres. 
The Broadcast Bands, however, are completely 

unrelated being 11, 13, 16, 19, 25, 31, 41, 49, 60, 75, 
90 and 120 metres. If one of these bands is of particu-
lar interest a half-wave dipole may be erected for 
that band. The only practical solution for all band 
reception is to use some form of end-fed aerial. It 
should be noted that the term long-wire' is often 
used incorrectly, a misuse of which I have been 
guilty, as this is strictly an end-fed aerial which is 
long in relation to the wavelength being received. 
The length of aerial that can be erected depends on 

the amount of space available, but the usual compro-
mise is between 50 and 100 feet long. Theory dictates 
that the aerial should be straight, but many people 
have had very good results with aerials that have 
been bent in order to fit them into the space available. 
The aerial should, preferably, be an outdoor one 

erected at a reasonable height and located as far 
away as possible from such obstructions as buildings 
and trees. A very simple aerial tuning unit (such as 
that described by David Gibson in the January 1974 
issue) should then be constructed in order to make 
the aerial system resonant on the desired bands. 

Readers' Logs 
David Kernick of Prescot, Lancashire used his 

Grundig TR600A portable with only just the built-in 
telescopic antenna to hear the following. 

6070 R. Sofia, Bulgaria at 1930. 
7145 R. Kiev in English at 0030. 
7215 All India Radio in English at 2000. 
9550 R. Finland noted at 1805. 
9670 Adventist World Radio at 0930. 
9695 V. of Saudi Arabia, Arabic at 0405. 
9745 R. Baghdad, Iraq noted at 1945. 
9770 R. Australia, English at 1605. 
9833 R. Budapest, Hungary at 1615. 
11920 R. Algiers noted at 1900. 
11970 R. Tunis in Arabic at 0920. 
15140 R. Havana, Cuba in French at 1935. 
15165 R. Denmark in Danish at 1850. 
15240 R. Belgrade, Yugoslavia at 1530. 
15410 United Nations Radio at 1600. 
17755 HCJB, Quito, Ecuador at 1930. 
17780 RSA, South Africa noted at 1600. 
17845 WYFR noted in English at 1730. 
17865 WINB, Red Lion, music at 1930. 
21630 V. of Saudi Arabia, testing at 1110. 
Richard Staples has found an Eddystone 680X in the 

loft ( excuse me whilst I return my ladder to garage) 
and the addition of a 100 foot end-fed aerial pro-
duced: 
3999 R. Godthab, Greenland in Danish at 0840. 
4820 Voz Evangelica, Honduras at 1805. 
4940 R. Yaracuy, Venezuela, Spanish at 1740. 
5920 R. Kiev, news in English at 1800. 
9590 R. Australia noted in English. 
9610 R. Canada in English at 2115. 
11720 R. Nacional, Brazil, Portuguese at 0705. 
11935 R. Pakistan, news in English at 1715. 
15200 RSA, South Africa in English at 0840. 
21695 Greek Military Radio, Athens at 0905. 

Christopher Hodgson of Sunderland reports that 
Radio WYFR (Family Radio Inc.) broadcasts in 
English to Europe at 1810 GMT on 15130kHz. The 
station replied to his report in about two weeks and 
the address for reports is: WYFR, 290 Hegenberger 
Road, Oakland, California 94621, U.S.A. 
With his usual equipment; Codar Multiband 6, P.W. 

A.T.U. and 50 foot end-fed; Christopher also heard: 
7080 Voice of Vietnam, Hanoi at 1820. 
7210 Red Cross Broadcasting at 1700. 
9505 VOA, Tangier, in Rumanian at 1930. 
9525 All India Radio at 2010. 
9540 Radio Tashkent noted at 1210. 
9545 Radio Ghana, s/off at 2215. 
11805 WYFR-Family Radio at 2100. 
15130 WYFR-Family Radio at 1810. 
15175 RSA, South Africa, s/off at 1850. 
15185 R. Finland noted at 1830. 
15290 ORTF, Paris, s/off at 11115. 
15415 Radio Kuwait, s/on at 1730. 
15420 BBCeEast Med. relay noted at 1600. 
17820 R. Canada, s/on in Polish at 1530. 
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VHF/FM 
by SIMON DAVID 

HOGMANAY was celebrated in Scotland in a 
different way than usual. No doubt the timing 
was deliberate for Radio Clyde, Scotland's 

first commercial radio station, broadcast on 95-1MHz 
on December 31st. The station started at 10.30 p.m. 
with news and introductions to the staff. The 4kW 
transmitter is at Black Hill. 
The criticisms and doubts surrounding London 

Broadcasting, the London news stations, resulted in 
the resignations recently of the Managing Director 
and Chief Editor. Former Lord Mayor of London, 
Sir Charles Trinder, also walked out issuing an ad-

mission that the finances had not lived up to ex-
pectations. One thing evident is the difference be-
tween some commercial and BBC local radio broad-
casts from a technical standpoint and although both 
have severe financial restrictions, it is only to be 
expected that the latter has the advantage of 
drawing on the resources of its "great-auntie". 

I have been informed that BBC Radio Derby is 
still operating on 96-5MHz from Sutton Coldfield 
using slant polarisation. The 94 - 2MHz transmitter 
that I mentioned recently is installed at the studio 
to fill-in the town centre area because of surround-
ing high ground. It uses a vertically polarised aerial 
and 10 watt transmitter. 
The Radio Derby aerial at Sutton Coldfield is a 

5-element Yagi array 500 feet above ground level. 
It provides a maximum e.r.p. of 5kW in the Derby 
direction. 

Also from Derby, Roy Patrick reports that the 
Lichfield IBA transmitter for the Birmingham area 
is due on the air on 94-8MHz in February; the 
Manchester commercial station is due on 97-0MHz 
(2kW) in March; the Swansea station is expected 
to start transmitting on 95-1MHz (1kW), using the 
circular type of aerial, later on in the summer of 
1974. 

Last month I reported on the results of using the 
Antiference FM264T six-element aerial. Results 
since then have been repeated with the addition 
of Rouen on 96-6MHz. Unfortunately conditions 
have not favoured reception from Rheims. 

MEDIUM WAVE BROADCASTS 
by CHARLES MOLLOY 

D
AVE KERNICK (Prescot,Lancs) has a Grundig 
TR600A transistor portable with a built-in 
ferrite rod antenna, which he has found to 

be an excellent receiver for pulling-in distant stations. 
He reports hearing programmes in English from 
AFN Frankfurt 872kHz; Deutschlandfunk, West 
Germany 1268kHz at 1745hrs; Radio Norway 1578kHz 
at midnight; Radio Sweden 1178kHz at 2245hrs; 
Radio Tirana, Albania 1457kHz (additional frequency 
for the English Service) at 0330hrs; together with 
Sud Radio, Andorra in French at 2245hrs on 818kHz 
and Tripoli, Libya in Arabic at 0025hrs on 1250kHz. 
Dave asks if it is possible to hear North America 
on the medium waves using a portable receiver. This 
is unlikely as a ferrite rod aerial does not have 
enough pick-up to receive really distant stations. 
DXers who want to try for North Americans should 
use an external aerial or a medium wave loop such 
as the DXers MW Loop Aerial described in the 
April 1973 issue of Practical Wireless. 

Readers' Logs 
Roy Patrick (Derby) reports hearing the new Inde-

pendent Broadcasting Authority (IBA) station at 
Manchester testing on 1151kHz at 1100hrs on 
December 1st and IBA Birmingham using test tones 
on the same channel. IBA stations in the provinces 
are expected to use 1151kHz for stations at 
Manchester, Birmingham and Glasgow (R. Clyde); 
1169kHz for Swansea and 1546kHz for Liverpool 
and Edinburgh. 
R. B. Callwood (Munich, West Germany) reports 

hearing BBC Radio 1 (1214kHz) at 1300hrs on his 

car radio while driving on the autobahn between 
Munich and Frankfurt. Reception was on a single 
occasion only and he wonders if any other reader 
has received BBC Radio 1 in Germany. 

Bill Thorne (London) asks for information about 
the French broadcasts on 584kHz (513m) which he 
listens to regularly. The station on this frequency 
produces programmes for the Paris area for the 
greater part of the day and has a power of only 
5kW. The address is O.R.T.F., 116 Avenue du Presi-
dent Kennedy, Paris 16eme France. 

Brian Murray has heard IBA Radio Clyde testing 
on 1151kHz at 1345hrs and he reports that this 
station is due on the air on December 31st, 1973. 
Brian has been busy again with his Astrad VES 204 
receiver using an old band 1 TV aerial as a medium 
wave antenna. His log includes programmes in 
English from Radio Warsaw 1502kHz at 0115hrs; 
Radio Sweden 1178kHz at 0025hrs; Manx Radio, Isle 
of Man 1295kHz at 1350hrs; Radio Eireann 1250kHz 
at 2120hrs; Trans World Radio, Montecarlo 1466 kHz 
at 2325hrs and Radio Portugal 755kHz at 2312hrs. 
A last-minute phone call from T. McCann (Belfast) 

reports reception of Newfoundland on 930kHz (CJON 
in St. John's) with the comment "I was surprised 
at the strength of this station." Propagation on the 
North American path is rather variable with periods 
of a week or more when nothing can be heard. At 
other times, many stations in Canada and the United 
States can be heard, the limiting factor being inter-
ference from Europeans. During the winter listen 
around midnight on 600kHz, 640kHz, 710kHz, 930kHz, 
940kHz, 950kHz, 1070kHz, 1130kHz. North Americans 
are easy to identify as all stations are allocated call-
signs which are used frequently together with the 
name of the town or city where the studios are 
located. 
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Minimum post 20p. 

ALL OUR PRICES INCLUDE V.A.T. 

ANOTHER RCS BARGAIN! 
4 Transistor Mono Amplifier 

Powerful 8 watt output. 15 ohm. AO mains operated with 
transformer. 8-Controls, volume, treble, bass and On/Ott 
switch with knobs. Ready made on printed circuit board. 
Fused inputs and outputs. Famous make. tc.oc Post 
Size Sin , wide x 41n. deep 81n. high. •"'"*•••• 25p 
Suitable 7" x 4" speaker, 81. 

BSR LATEST SUPERSLIM 
STEREO AND MONO 

Plays 12", 10" or 7" records. 
Auto or Manual. A high 
quality unit backed by BSR 
reliability with 12 months' 
guarantee. AC 200/250y. 
Size 181 x litio. 
Above motor board Mu. 
Below motor board 811n. * £6 25 Post UP 
With STEREO and MONO I/AL -- 

PORTABLE PLAYER CABINET£4.50 
Modern design. Black rezine covered. 
Silver front grille. Chrome fittings. 
Motor board cut for BSR deck. 

Post 250. 

COMPACT PORTABLE STEREO HI-FI 
Two lull size loudopeakero 181 • 10 x Min. Player 
unit clips to loudspeaker' making it txtremely compact. 
Overall size only 131 o 10 x Slin. 8 watts per channel. plats 

all records 88 
rpm, 45 rpm. 
Separate vol-
ume & tone 
controls. 240, 
AC mains. 

4111ele\vii: 
Attractive Bargain Price 
Teak finish £25 
Weight 18Ibo. 85p carriage 

SPECIAL OFFER 

SMITH'S CLOCKWORK 15 AMP 
TIME SWITCH 0-60 MINUTES 
Single pole two-way. 
Surface mounting with fixing 
screws. Will replace existing wall 
switch to give light for return home. 
garage, automatic anti-burgular lights, etc. Variable knob 
Turn on or oft at full or intermediate settings. Makers 
last list price 14 50. Brand new and fully guaranteed. 
Fully insulated. 
OUR PRICE 41•66 orlO pair Post 25P 

WEYRAD P50-TRANSISTOR COILS 
RA2W Ferrite Aerial 85p Driver Trans. LFDT4 63 

 11(tp Printed Circuit, PCA1 56 
I.F. P60/2CC 470 ka/s.  40p J.B. Toning Gant • 86P 
8rd I.F. P50/8CC 403 Weyrad Booklet  101, 
Spare Cores   Sp OPT1 65P 
Ferrite Rod 8 x fin. 20p 6 o 1ln. 209.8 o fin. 10p 

VOLUME CONTROLS 
5 K. ohms to 2 Reg. LOO or 
LIN. LA 15p. D.P. 23p. 
STEREO L/8 66p. D.P. 76p. 
Edge ISK.S.P. Transistor 23p 

80 Ohm Coax 4p. ye. 
BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. 41 40; 60 yd. 82. 
FRINGE LOW LOSS e. 
Ideal 625 & colour I up yd. 

81n & 10in ELAC 
HI-FI SPEAKER 
Dual cone plasticised roll 
surround. Lare• ceramic 
magnet. 50-4,000 eft. 
Bass resonance 55 c/o. 
8 ohm impedance. 
81n. a watt. 101n. 12 watt £ 3.75 Each Pool 
musk: power. 23p 

E.M.I. 13+ x 8in. 
SPEAKER SALE! 
With twin twitters 

State 8 or 8 or 15 ohm.  

and crossover, 10 watt. 

(As Illustrated) Post 23D 

With flared tweeter cone and ceramic 
magnet. 10 watt. .£ 
Base res. 46-60 c/o. 
Flux 10.000 nu». 
State 8 or 8 or 15 ohm. Post R5p 
BOOKSHELF CABINET 
81ze 16 x 10 x (11u. teak finish 

2.75 

SET OF 8 MOTORS FOR COLLARO STUDIO, 115 VOLT 
TAPE DECK *2-80 Post 50p. 

BLANK ALUMINIUM CHASSIS. 18 o.w.g. Olio. sides 
6 x 41n. 45p: 8 x 61n. 58p; 10 x 71n. 86p; 12 x 81n. 85p; 
14 xSto. 90p; 16 x Sin. 90p; 12 x Ois. 50p; 16 o 10In. 
ALUMINIUM BOXES 3 3 3in. Up; 4 x 4 dia. 70; 
6 o 4 x Mo. 80y; 9 x 4 x 41n. 81; 12 o 4x SW. 81410 
ALUMINIUM PANELS 18 o.w.g. 6 x 41n. 9p; 8 x Sin. 15P: 
14 x Sin. 16p; 10 x 71n. 19p; 12 o 5in. 20p; 12 x 810.28p; 
16 xBin. 28p; 14 x Bin. Up; 12 121E1.40p:16 x 10in. 509 
PAXOLIN PANEL 10 x Sin. 15p. 

SPECIAL OFFER 
3 Inch panel metre 50 micro amps, unusual scale requires 
recallbrating £ 1 . 75 
Post 25p. 

R.C.S. STABILISED POWER PACK KITS 
All parts and instruction with Zener Diode, Printed Circuit. 
Bridge Rectifiers and Double Wound Mains Translormer. 
Input 200/240V i.e. Output voltages available 8 or 9 or 12 
or 15 or 18 or 20V d.c. at 100mA or less. 
PLEASE STATE VOLTAGE REQUIRED. £2.20 Post 
Detail" S.A.E. En 81 x 11 o 1 lin. 20p 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE-AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, PU., Guitar, etc. Can be used with 
Battery 9-12v. or H.T. line 200-800V. d.c. operation. Size 
If" o li" o 1". Ronnie 28 c/o. to 25 Hc/o, 26 dB gain. 
For use with vain or transistor equipment. 13Q. Poet 
Pull instructions supplied. Details S.A.E. • • I. lOp 

EM I. WOOFER AND TWEETER KIT 
Woofer 10f o 611n. Ceramics Magnet, 440s. 13,000 lineo, 
Tweeter Silo. square, 10,000 lines. Crossover condenser 
tull instructions supplied. Impedance 8 ohms. 
Power 15 watts. £5.75 Post U P 

BRITISH FM/VHF TUNING HEART 
88 to 108 M/CS British made. 2 Transition' ready aligned 
requites 107 M/C8 I.F. Complete with tuning gang. 
Connections nulled but some technical experience 

essential. Our price £3.95 Post 20p 

MAINS TRANSFORMERS All post 
211p each 

Eagle MT12 12-0-12V 50ml,   90p 
260-0-250 80 mA. 6 8V8 5P, 6 3V IA or 5V 2A 82 50 
850-0-350 80 mA 6 IIV 8 5A, 6 IIV IA or IIV SA. - 83 00 
800-0-800V 180mA, 6 8V 4A ce.; 6 8V 2A 18 25 
MINIATURE 200V 20mA, 6 ilV IA 21 0 21 o 2in  76P 
MIDGET 2209 45mA, 8 8V SA 21 x 2i x mn 90p 
HEATER TRANS. 8 8V SA   75p 
GENERAL PURPOSE LOW VOLTAGE. Trapped output, 
at 2 amp, 8. 4, 5, 8, S. 9. 10, 12, 15, 18. 54 and 80V IS 80 
1 amp, 8. 8, 10. 12, 18, 18, 20, 24, 80, 86, 40, 48, 60 82 26 
1 amp, (1. 8, 10, 18, 16, 18, 20, 24, 30, 88, 40, 48, 60 82 26 
2 amp. 6, 8, 10. 12, 18. 18, 20. 24, 80. 86, 40, 48, 60 13 80 
6 amp. 6, 8, 10, 12, 16, 18, 20, 24. 80. 86, 40, 48, 60 18 76 
5, 8 and 13V 6 amp 11 20. 3 amp, 8, 5, 8, 10, 18 and 
5-0-5V 81 80, Ditto 5 amp. 11-80; 6-0-6V 600mA 903 
9V 1 amp 96p 12V 800mA 75p ISV 600mA 85p 12V 750mA 
95p. 40V 1 amp 11 75. 
AUTO TRANSFORMERS. 115V to 280V or 280V to 116V 
150W 12 25; 500W 86 26; 760W 810; 1000W 116 
CHARGER TRANSFORMERS. Input 200/230V. 
for 6 or 12V, 11 amp 81 60: 2 amp Ill 80; 4 amp 12 50 
BATTERY CHARGERS. Ready built with leads and clips 
it amp MI; 4 amp 84; 6 amp. 14 50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 121, output.. 11 amp 40p; 2 amp 65p; 4 amp 86p. 

MAINS ISOLATING TRANSFORMER 
Primary 0-110-240V. Secondary 0-240V. SA. 720W. 
Insulated terminals. Varnish Impregnated. Fully enclosed 
in steel cue with fixing Int. OUR PRICE £ 1 n Carr. 
Famous make. (Value 1119) ' '" Up 
Can be used as 800W auto transformers 240-110V. 
IDEAL FOR COLOUR TX. OR GARDEN TOOLS. 

NEW ELECTROLYTIC CONDENSERS 
2/830V.. 14p • 100/UV .. 10p 82 - 82/850V 40 
4/860V • • 14P 250/26V .. lop 60 -,- 60/300V 509 
8/450V.. 18p , 500/28V 20p 60+ 100/860V 86P 
18/450V 22p 1000/26V .. 35p 82.62/280V • 209 
82/450V 35p i 1000/50V .. 47p 82-'.62/450V • • Sop 
85/500V 60p I 8.- 8/450V.. 22p 350+ 60/825V .. 66p 
26/26V 10p I 8-, 16/480V 26p 100 50 -- 60/880V 65p 
60/50V 10p 16-10/450V 40p 

LOW VOLTAGE ELECTROLYTICS 
1, 2, 4, 5, 8, 18, 26, 80, 60, 100, 200m1". 16V. 10y. 
500mF. 12V, 15p; 23V. 203; 60V. 80p. 
1000m1". 12V. 20p; 26V. Up; 50V. 47p; 100V. 70p. 
2000mr. 8V. 26p; 85V. 42p; 60V. 57p. 
2300mT• 60V. 62P: 8000mF. 25V. 47p; 50V. 65p. 
5000mF. 6V, 23p; 12V. 42p; 25V. 75p: 85V. 86p; 50V. 95P. 

CERAMIC 1pF to 0 01m1r, 4p. Silver Mica 2 to 5000pF, 4p. 
PAPER 880V-0-1 4p, 0 5 13p: ImF 16p; 2mF 150V 16P. 
500V-0 001 to 005 4p; 0-1 Sp; 028 8p; 047 23p. 
SILVER MICA. Close tolerance 1., 2 2-5003F 8p: 560-2,200 
pF 10p; 2,700-5.60W 603; 6.800p1"-0 01, mfd 80p; each. 
TWIN GANG. "0-0" 208pP-o 1769F, 65p; 5000 standard 
75p: 865 - 863 with 25 - 20F Slow motion drive 50p. 
SHORT WAVE, SINGLE. 10pF 30p: 25pF 55p; 60pF 55p. 
NEON PANEL INDICATORS. 250V AC/DC Amber 20p. 
RESISTORS. 4W, 1V7. 1W. 20% 1p: 29/. 5p. 10 Q to 10M. 
HIGH STABILITY. 4 w. 10 ohms to 6 meg., 10p. 
Ditto 5% Preferred values 10 ohms to 10 meg., 4p. 
WIRE-WOUND RESISTORS. 5 watt. 10 watt, 15 watt 
10 ohms to 100K 10p each; 05 ohm to 8 2 ohms 10p. 
TAPE OSCILLATOR COIL. Valve Type 85P• 

NEW MODEL "BAKER LOUDSPEAKER" 121n. 50 watt 
GROUP 50/12 8 or 15 ohm high power lull £ 17.60 
range. Professional quality. 

BAKER MAJOR 12" £9.90 
Post free 

ii.MM/. 80-14,500 cis, 12in. double 
•. t,.... .1 foogniet.hrotiewrire twee*ter t are 

. ceramic magnet assembly 
. ••. having a tux density 01 

14,000 gauss and a total flux 
ol 145.000 Maxwells. Bass 
resonance 40 Mo Rated 80 
watts. NOTE : 3 or 8 or 
16 ohms mint be stated. 

Module kit, 80-17,00 c/o 
with tweeter, crossover, bath 
and instruction. £ 12.50 
Post tree 
Please state 8 or 8 or 15 ohms. 

BAKER "BIG-SOUND" SPEAKERS Pool tree 

'Group 25' I ' Group 35' 'Group 50' 
12 inch ntan 111 inch to.on 15 inch £25 watt .."-`"" 85 watt ...• - • s' 1 50 watt ./••• 

8 or 8 or 15 ohm 9 or 8 or 15 obm , 8 or 15 ohm 

TEAK VENEERED HI-FI SPEAKER CABINETS 
For 121n. or 101n, dia. speaker 20 0 18 x 91n. 89/90 Post Up 
for 18 x 81n. or 81n. speaker 16 0 10 0 9W. 85/50 Foot 25p 
For 8 x 51n. 'weaker 16 0 8 x 610. la 40 Post 25p 
For Sin, and tweeter 12 x 8 x Sin. 14-00 Pout VIP 
LOUDSPEAKER CABINET WADDING 181n. wide. 15p It 

GOODMANS /gin. HI-FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Spacial Cambric cone surround. 

Frequency response 80-12,000 £4 c/s. Ideal P.A. Columns, 

HI-FI Enclosure Systams, etc. 
Suitable cabinet 12 x 8 x5 84 00, 
Suitable Tweeter *2-00. 

ELAC CONE TWEETER 
The moving colt diaphragm gives a good 
radiation pattern to the higher frequencleo 
and a smooth extension 01 total response 
from 1.000 c/s to 18,000 c/u. Size 81 x 
84 o 21n. deep. Rating 10 watt. 8 ohm 
Suitable on Pool 20p 
Crossover 111 30 • " 

SPEAKER COVERING MATERIALS. Samples Large S.A.E 
Horn Tweeters 2-16kc/s, 10W 8 ohm or 16 ohm 95. 
De Luxe Horn Tweeters 2-18 Ile/s, 15W. 15 ohm 18 50. 
CROSSOVERS TWO-WAY 8000cps 8 or 8 or 15 ohm 81 80. 
LOUDSPEAKERS 8 OHMS. 7 x 41n. 81 26; Min. *1-60. 
8 x 5In. 11 SO 81u, 111-76; 10 o Sin. 90; 101n, 82 00. 
SPECIAL OFFER: 80 ohm. Min.; 211n. 35 ohm. 21n., 

25 ohm. 211n. dia., 51n. die, 8" e /./. . EACH 
15 ohm, 811n. die.; 6 o 4in.; 7 o 41n.; 80 Ow , TYPE 
8 obm, Min.; 2110.; Min.; filn. die. ( 6 410. 8 ohm *1 60) 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
8 in. Moment 4 watt 12 50. 101n. diameter 6 watt 12 60; 
12 in. diameter. e watt *2 95. 
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 403. 
5 WATT MULTI-RATIO. 8, 8 and 16 ohms, 80p. 
Mike trans. mu metal 100:1 81 25. 

MAJOR 100 WATT 
ALL PURPOSE 
GROUP 
AMPLIFIER 
All purpose transiotorind. Ideal tor 
Groom. Disco and PA. 4 inputs 
mooch and music. 4 way mixing. 
Output 8/16 ohm. a.c. Mall's. £4 Carr. 9 *1-00 Separate treble and bus controls. 
SUPER VALVE MODEL 100 WATT CALLERS ONLY 165. 

BARGAIN AM TUNER. Medium Wave. £4.95 
Transistor !Wombat. Ferrite aerial. 9 volt.  

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER. 
Add musical highlights and nand 'fleet' to recordings. 
Will mix Microphone, records, tam and tuner el nr 
with separate controls into 'Ingle output. 9 volt. ..-•*" 

TWO CHANNEL STEREO VERSION £5.95 
BARGAIN 8 WATT AMPLIFIER. 4 /moist« £ 0 
Push-Pull Ready built , with volume, treble •••-• 
and bags controls 18v. DC operation. 

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p 
COAXIAL OUTLET BOXES, surface, UP. 
BALANCED TWIN FEEDER 800 ohms 6p yard. JACK 
SOCKET Std. open-circuit 14p, closed-circuit 23P. 
Chrome Lead Socket a5p. Phono Plugs 5P/ Phono Midget 511. 
JACK PLUGS Std, Chrome Um 8 5mm Chrome 12p. DIN 
SOCKETS Chassis 3-pin 10p; 6-pin 10p. DIN SOCKETS Lead 
8-pin 18p; 5-pin 25p. DIN PLUGS 8-pin 18p; 6-Pin 25P. 
VALVE HOLDERS. bp; CERAMIC 10p; CANS 5p, 

REVERSIBLE 4 POLE MOTOR £ 1-95 
1,400 r.p.m. Reversible 42 Watt, Post 26p 
spindle 1.1"  size 81" x 8". As 
illustrated. With *Cooling Fan 240V AX. 

E.M.I. GRAM MOTOR 1.00 
120v. or 240v. A .Z C. OO rpm. 2-pole 
70mA. Size 21 o 21 o 2! in. Post 55p. 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON 
Open 9-4S Wed. 9-1 Sat. 9-5 (Closed for lunch 1.15-2.30) 

Illustrated Colour Brochure, Radio Books & Components Lists 10p. Buses 50, 68, 159. Rail Seihurst. Tel. 01-684 1665 
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Ambit 
International 
We are not just another component 
retailer-but a complete semiconductor 
service. We can either supply or tell 
you where to get any 'hard to find' 
I.C.'s, and can now provide data on 
most devices you can think of. See 
our latest dataiogue issue for full 
information. 

15p-no S.A.E. required 
For those of you who already have an AMBIT 
datalogue, send us an A5 S.A.E. plus 10p, stating 
the number on the last page in your datalogue-
and we will send you all the latest update releases 
(to page 25). 
AMBIT-the linear microcircuit specialists-

for Phase Locked Loops 
NE56113 AM/FM coil-lesa radio receiver or IF 
(16 OIL) strip £3•19 

AM/FM demodulator kits with mech-
anical filter-see October's PW £5.00 

NE562B Similar to the 561, but without AM 
(16 OIL) facility. The VCO output is separately 

available for synthesizer applications 
£3•15 

NE565 High stability-tow frequency telemetry 
(14 DIL) demodulator and NBFM demodulator 

£255 
567 A P.L.L. for tone, NBFM and AM de-
(8 DIP) coding (5-9)V working £2•75 
555 Versatile timing IC, use as 'one-shot' 
(8 DIP) of multi-vibrator £0.78 
LS8038 A unique triangle/square/sine wave 
(14 OIL) function generator up to 1MHz-corn-

plate signal generator In a chip. A data 
sheet is included with each device on 
request £270 

tor Audio 
LM380N Simple, safe and versatile 2W RMS 
(14 OIL) at 12V: 4W RMS at 18V £1.30 
Stereo Stereo AMP P.C.B. for 2 x LM3130N 

£0.80 
SPECIAL OFFER 
5 LM380 for £5.50 

for Radio 
(see last month's advertisement for our radio IC 

features) 
TBA651 1µV sensitivity AM/FM/SSb with RF 
(16 OIL) mixer and IF low external parts count 

£1.82 
TBA120 FM IF strip and detector £1.00 
(14 DIL) 
CA3089E FM IF system AFC-AGC-SQUELCH-
(16 OIL) TUNING-METER OUTPUT-the very 

best FM IC £1.95 
MC1310P P.L.L. Stereo decoder IC with layout 

spec. £2• 85 
(14 OIL) FULL kit with P.C.B. f.4•00 

for TOKO filters at 4551(Hz and 10-7MHz 
Ceramic CFT45.513 8KHz bandwidth £0.45 

CFT455C 6KHz bandwidth £0.45 
CFU455C 4.8KHz bandwidth £0.50 
CFS10.7 Wide band FM (2 required 

per set) £037 
4551(Hz MFH-T 4, 5 or 7KHz versions £1.J5 
Mech. LPF2016 A stereo pilot tone notch 
anical filter (19 and 38KHz) for 

HIFI, recording, etc. Both 
channels £2•20 

Plus LED displays. 250MHz decade counters, 
voltage regulators kits for tone coders. Ni Cads 
-in fact everything to lead you through the 
microcircuit maze. 
ULTRASONIC REMOTE CONTROL PRO-
JECT. S.A.E. for details of kits and availability. 
PW FERRET KIT. Electronics only £9.50 

LARSHOLT VHF FM TUNERSETS 
1µV input for 26dB S/N. INCLUDES SQUELCH. 
TUNING METER DRIVE BAND SCAN FACILITY, 
VARICAP CONTROL £10.00 

S.A.E. for specification details 

FOR ELECTRONIC SUB ASSEMBLIES 
Audio SINE/SQUARE/TRIANGLE generator with 
sweep facility - 001Hz-1MHz. 
Full kit of components and Instructions £11.50 
STOP PRESS .. . 
Mk. II Ferret: Phase Locked Loop IC metal 
detector (BFO type) 
Features: • Audible/meter/LEO indication ol 

presence of metal 
•Varicap control of search oscillator 
*Phase locked harmonic selection 
•FET reference and search oscillator 
for extra stability 
oSpeaker output 

Electronics only kit-P.C.B.-components-
Instructions £14.50 

PLUS box, meter, LED, Speaker £18-00 
Positively the most technological BFO metal 
detector at the price! 
Ready built and tested-guaranteed 12 months 

£37.50 

PLEASE NOTE ALL PRICES NOW 
EXCLUDE VAT 

37A HIGH STREET, BRENTWOOD, ESSEX 
CM14 4RH Tel: (0277) 216029 

Terms: C.W.O. All prices EXCLUDE VAT. 
Handling charge of by per order. 
FIRST CLASS POSTAGE on all items under 8oz. 

RECHARGEABLE 
Mallory Cells in U2, Ull and 
Penlite U7 sizes, 
KESTREL BATTERY 
CHARGING UNIT . . . 

Use for 

Tape recorders, Portable radio and TV, 
Radio controlled model aircraft and 
boats, Cine cameras, Flashguns, Cord-
less shavers and other battery appli-
ances. 

Whenever you must have 
utterly dependable battery 
power-then these new 
Alkaline- Manganese re-
chargeable cells will provide 
it. The cells can be recharged 
many times, a simple job 
with the Kestrel Charging 
Unit which has been speci-
ally designed for these new 
type batteries. 

PRICES 
Batteries U2 
equiv. £1 32 
tax paid 

Penlite U 
equiv. sip 
tax paid 

Ull «Psi ,  
£1.24 tax paid 

Charging 
unit £8.72 tax 
paid with one 
battery 
holder 

ALL PRICES INCLUDE V.A.T. 

Send to: 

275 WEST END LANE 
LONDON, N.W.6 1QS 
01-794 9611 

£10.95 
.tolte nour communica-
tion problems with this 

4-Station Translator Intercom entens (1 master and 
3 Subs). in robust plastic ablnett for desk or wall 
mounting. Call/talk/listen from lister to Subs and 
Sobs to Easter. Ideally enitable for Business, Sur. 
grey, School., Hospital. Office and Home. Operatet 
on one ov battery. On/off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 17o 

MAINS INTERCOM NEW MODEL 
No batteries-no wires. Just plug in the main• 
for inetant two-way, loud and clear communication 
On oft nwItch awl volume rontrel Price 219-95 
ter 'sir P t 

OUR 
PRICE 
ONLY 
£5.95 

dame as (.Zitution liacteeto inteisay instant 
communication. Ideal aa Baby Alarm and Door 
Phone. Complete with 660. eonneethic « ire and 
Battery. P. 4( P. itnp 

£4.95 
u. h) ied boost 
loudness etTi-

eiency mitt, tide incredible 1)e-luse Telephone Amon-
Bor. Take down long telephone messages or convene 
without holding the handset. A useful office aid. On/ 
oft switch. Volume Control. Complete with Battery. 
P. it P. 27p. Full price refunded if not satisfied in 
7 day.. 
WEST LONDON DIRECT SUPPLIES (PW.I2) 

189 KENSINGTON HIGH STREET, LONDON. W.S. 

HONEYWELL PROGRAMMER 
Thia Is a drum type 
timing device. the 
drum being calibrated 
in equal divide., for 
switch mett Inc put, 
posen with trips which 
are infinitely adjust• 
able for poaltIon. They 
are also arranged to 
allow 2 operations per 
switch per rotation. 
There are 13 change-
over micro awitchee each of 10 amp type operated 
by the trips thus, 13 circuits rusty he changed per 
revolution. Drive motor la mina operated 3 rev, 
per min. Some of the many usen of thin timer are 
Machinery control, Roller thine, Dinpendng and 
Vending machine,. Display lighting animated and 
signs, Signalling, etc. Price from 'oaken probably 
over £10 each. Special snip price mu plus 251, 
post and insurance. Don't inlets this terrine 
barest', 

12 VOLT I) AMP. 
POWER PACK 

- Thie comprise% double•nround 
230/240V main. Irandoriner 
irlth lull wane recliner end 
2non tuF ninoothing. Price 
(2.80 plus 20p pont 8 packing. 

Heavy Duty Mains Power Pack. Output voltage 
adjustable from 16-40V in steps - maximum 
load 230W-that 1,1 from 6 amp at 10V to 16 amp 
at 16V. Thhe really la • high power heavy duty 
unit with donna of vrorkahop use,. Output 
voltage adjustment is very quick -nihiply Inter-
change puelt on lesula. Silicon rectifiers unit 
smoothing by 3,000n1F. Price£33 plus 95p post. 

I5A ELECTRICAL PROGRAMMER 
Learn in your sleep: 
Have radio playing and 
kettle boiling an you 
awake - ateltch on 
beta to ward off In-
truders -- have • w•en 
home I come home to. 
All these and man, 
other thing. you can do 

If you invest in an electrical programmer. Clock 
by famous maker with 16 amp. on/off switch. 
Switch-on time can be set anywhere to stay on 
up to 6 hours,. Independent 60 minute memory 
Jogger. A beautifisi unit. Price 82.15 .4- 209 p.8 p. 
or with glass front, chrome bezel. 83o extra. 

CASSETTE RECORDER AND 
TUNER AMPLIFIER 
As featured thia 1..tue: Our 1974 catalogue linto 
hundred% of hamming and proluthiv many of the 
parts needed for this project. 461, brines. the 
catalogue and the next 6 monthly supplements 

DRILL CONTROLLER 
NEW IKW MODEL 
Electronically changes 

.peed from approxi-
mately 10 revs. to 

11111IIIIIIIIM. Full power at all 
speed. by finger-tip control. 
Kit include. all pane, case, 

everything and full instruc-
tions. fl 96. Made 
up model also available. £296 

THYRISTOR LIGHT DIMMER 

on switch plate to fit in of 
For any lamp tip to II., Mounted r 
standard sw itch. Virtnollv no radio 
Interference. Price teas Plua 20P 
port and insurance. belt:atrial 
model SA teao. (Not on plate). 

MINIATURE SEALED RELAY 
American made. Our Ref. No. 
REL Al. Measure, only r wide 
x ). thick and 1" high and 
It's • double change over, we 
don't know the contact rating 
hut estimate thin at 3/6 anion. 
The coil renintance Is 1100 ohms 
and 9-12 volt will clone it. Weill 
for models and nilnlaturbied 
equipment. It'. a plug in relay 
but we nUPPIY completo with b..e. 
Price 28p including base. 

MINIATURE 
WAFER SWITCHES 

way - 4 pole, 2 way - 
3 pole. 3 say 4 'tole. 3 way-2 
pole, 4 way 3 pole, 4 way-2 pude 
6 way - 1 pole, 12 way. All at 26o 
each. 

TERMS : 10°0 dtsrount ut ten of an item 
ordered, send postage where quoted other 
items. post free if order loe these items I. f 6 00 
otherwise add 209. 

ADD 10% VAT 

J. BULL (ELECTRICAL) LTD. 
(Dept. PW), 7 Park Sc,, Croydon CRO IYD 
Callers to: 102/3 Tamworth Rd., CROYDON 
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SHORT WAVES 
by DAVID GIBSON, G3JDG 

Athank you to the many sharp-eared r.f. sleuths 
who sent in logs. Everyone seems to have 
bagged far more DX than I did-well done. 

John Powell (Essex) sends in some useful infor-
mation regarding "who's where and when". John 
says look out for VQ9HCS on Astove Island (look 
it up; I had to!). New Ham on Campbell Island is 
ZL4NJ/A. 
A listening MUST. Havering Amateur Radio Club 

are running a station in Rutland from Saturday, 
March 30 to Monday April 1 1974. Listen on top-
band, eighty and v.h.f. Why? Because after that 
date there will be no County of Rutland, its being 
absorbed into the surrounding counties so this is 
your very last chance. Full marks for initiative to 
the Havering A.R.C. 
Michael Watson ( Kent) tells that a station in 

Teheran, EP2BQ, has put up an inverted V for top. 
band. Listen for the EP2 callsign in the bottom 
5kHz of 160 metres. Who will hear him first? 

Several people have written taking me to task 
for omitting the list of Happenings in the radio 
world. It appears that we have a number of keen 
Contest types among us. The calendar for February 
is as follows: 9-10, 1-8MHz contest; 16-17, ARRL 
Contest (c.w.); 23-24, REF contest (phone); March 
3-4, 144MHz Open and s.w.l. contest; March 3-4, 
ARRL DX contest (phone). National Field Day 
this year will be on June 1-2. 

Robert Beebe (Derby) reports hoards of G sta-
tions on topband. He tells that members of the Derby 
club have worked some juicy DX around 1830kHz 
and quotes calls like WI, KV4, DJ and OK etc. 
Vice Chairman (wonder what sort of vice?) David 

Andrews writes to tell of the Droitwich High School 
Radio Club. Ten members so far and all going in 
for the R.A.E. The Club has both Rx and Tx but no 
antenna up as yet. (How about a base-loaded Maths 
Master-a sure sine of success). 
Keith Rowlings (Herts) has a UR1A, PR40, 75ft. 

long wire-and a problem. He's heard N20 and L50 
on 7MHz and wants to know where they are (and 
so do I). Anyone any information on these or are 
they Japanese postal districts? 

Graham Nicholls (Oxon) has a homebrew 70cm 
converter feeding a homebrew 144MHz converter 
which feeds an R107 ( not homebrew). His 15 element 
70cm Parabeam rests in his bedroom, but it still 
heard the following; F1CTH, G3BA, G3C0J, G3DAH. 
G3YXN, G3KEQ, G3UHT, G3WSN, G3ZFP, G3ZMD. 
G3YC, G4ABF, G4AHU, G4BEL, G4BMP, G6XM. 
G8ADC, G8FMK, GW8AWS/P, HW6BQHIP, 
HW7FY, ON5FF, ON5HN. On two metres with a 
hamebrew 6- ele Yagi (also in the bedroom) 
Graham logged; GW8HEZ, HW1CS, HW5SY. 
PAOADY, PAOCIO, PAOEZR/A. PAOFHV, PAOPEP. 
PAOPRY, PAOTAR, SM7DT. 

Ye fantastic logge has been sent in by Stanley 
Sharred. I note that it's on IBM paper-it's cheating 
if you get the computer to listen and log. No gear 
is mentioned (bet it's a regenerative cats whisker 
feeding a 100 Watt light bulb) but the following are 
claimed for 160 metres; GM3ANO, GM4ALK. 
GM4ASY, GW3UCB, DK3BJ, EI8H, K2ANR. 
K3RUQ, KV4FZ, 0E5KE, OK1AXD, OK1FCW. 
OK1KRS, OK1KPU, OK2BKT, OK5KWA, OL6AQJ. 
OL8CCS, PAOHIP, VEICD, VEIMX, VE1ASJ. 
VOIKE, W1DX, W1MX, W2DED, W2LWI, W2UEZ. 
WA2WLN/2, WA8IJI, WB8APM. On 3-5MHz. 
Stanley excelled with; CT1ADV, CT2BG, EL7D. 
K2BT, VE1AIH, VO1FG, 7X2MD, 9Y4HR. An excur-
sion to 7MHz revealed DX like; C3IMO, CR4BS. 
CR6TP, EP2TW, K4DX, PY4MA, PY6WF, PY6A0V. 
SV1CH, TY1ABE, YV1BI, 5U7BB, 9G1HE. 

Eighty metres found Martin Ward listening with 
a JR500S and 60ft. end fed plus an "L-match 
device" (Oh L). Squeaks of s.s.b. reported from; 
CT1GC, LX1GC, KG4CB, VE1AIH, VC:11FG, 9H10E. 
9J2AE, and a late arrival-CN8CG. Martin reports 
hearing the Panama City Radio Club on 21MHz with 
the callsign 3E1KC. 

Stephen Day (Suffolk) made an "adjustment" to 
his R1155 and claims the signals went up by some 
20dB. (You can come and make the same adjust-
ment to my receiver-anytime). Antenna is 50ft. 
end fed and main interest is eighty metres. Stephen 
bagged mostly G stations but managed foreign 
signals from; ZK5AFZ and 9H4L. 

John Turner says, "I have been giving the Pye 
Cambridge a rest". What a thoughtful lad. This com-
passion for a trusty friend has not prevented John 
from listening with his homebrew t.r.f. (P.W. 
November 1963). The bandspread is the small 
tuning capacitor from the .235MHz section of an Ex 
19 set. The t.r.f. 85ft. end fed and lots of patience 
produced; CT2BK, EA6CK, EA8IH, EL7C, HBOLL. 
HI3XCP, HK3AVK, HR1RSP, HZISH, JX4GN 
JY6UMS, K4PWC/AM, KP4BBW, PY2ELV, PY4LW. 
PZIDR, TF5TP, TG8KT, VE1AF, VE3AII/SU. 
VK2AHM, VK2LW, VK2SG, VK3AD, VK3AX. 
VK3XJ, VK5F.H, VK6SB, VS9MJ, VU2GBG. 
YV4AGT, ZB2CS, ZB2DL, ZD7SD, ZD7SS, ZM3F0. 
3A2CP, 4Z4MQ, 5B4F, 7X2MD. Think what could 
have been received if Stephen Day (above) had 
made an "adjustment"! 

BROADCAST BANDS 

Short Wave Reports by 15th of the month to Malcolm Connah, 59 Windrush, 
Highworth, Swindon, Wiltshire, SN6 7DT. 

Medium Waves Logs to Charles Molloy, 132 Segars Lane, Southport, PR8 3JG. 

VHF/FM Reports to Simon David, c/o Practical Wireless, Fleetway House, 
Farringdon Street, London, EC4A 4AD. 

AMATEUR BANDS 

Short Wave/VHF 

Logs in alphabetical order please 
by 15th of the month to David 
Gibson, G3JDG, 12 Cross Way, 
Harpenden, Hertfordshire. 
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AUDIOTRONIC Model ATM1 
Top value 10,000 
Olin pocket multi. 
mseer. Rars - 
0/10/50/2e/1 000 
volt AC and Dl. 
DC current 0.1mA/ 
100mA. Resistance 
0/1506 ohms. 
Decibels - 10 to 
•22dB. Sts• 90, 
60 x 28rnm. 
Complete with 
test leads. 

OUR PRICE £2.95 P&P 15p 

AUDIOTRONIC Model ATMS 
Jewel movement. 
attractively moulded 
case with edgwise • 
ohms niustment. 

30011200V AC. 
12500 nevi. 0-6/30/ 
300/600V DC. 
15000 opv). 0.300 
uA/0.300mA DC. 
Resistance: x 10 & 
.100. - 10 to • 16dB 
Supplied with battery 
test leads and data 
booklet. See 121 is 73 • 29min 

OUR PRICE £3.50 P&P 159 

MODEL 7E200 
20,000on. Mirror 
scale. overload 
protection. 0/5/25/ 
125/1000V DC. 
0/10/50/250/ 
1000V AC. 0/50uA 
/250mA. 0/60k/ 
6 Meg ohms. 
-20 to •62dB. 

OUR PRICE £4.95 P&P 15p 

MODEL U437 MULTIMETER 
10,000opv. A first 
class. instrument 
manufactured in 
USSR to the highest 
standards. Ranee 
2.5/10/50/ 250/ 
500/1000V DC. 
2.5/10/50/250/ 
500/1000V AC. 
DC current 100uA/ 
1/10/100mA/1A. 
Residence 300 ohms' 
3/30/30015/3 Meg. 
ohms. Complete with batten., test 
leads, instructions and a sturdy steel 
carrying case. 

OUR PRICE £4.95 

MODEL, TH12 
20,000 opr. Overload 
protection. Slide switch 
selector. 0/0.25/2.5/10/ 
50/150/1000V DC. 0/10: 
50/250/1000V AC. 0/ 
50uA/25/250mA DC. 
0/3k/30k/3001c/3 Megoluns. - 20 to 
•50dB. 

OUR PRICE £5.95 P&P 15p 

HIOKI Model 720X VOM 
A vendee. 
accur•t• meant 
ing instrument. 
20,000 opv. 0/ 
5/25/100/500/ 
1000V DC, 0/10 
50/250/1000V 
AC. 0-50u A/ 
250mA. 0-206/ 
2 Mown's. 

OUR PRICE 

£5.97 
P&P 20p 

TMK MODEL TW5OK 
46 ranges. mirror 
scale. 50kN DC 
50kN AC. 
DC Volt.: 0.125/ 
0.2511.25/2.5/5/10: 
25/50/125/250/ 
500/1000. AC Volts 
1.5/3/5/10/25/50/ 
125/250/500/ 
1000. DC current 
25/50uA/2.5/5/25/ 
50/250/500mA/5/ 
10A. Resistance 
10k/l(Klk/1 Meg/ 
10 Meg ohms. -20 to • 91 5d8 

OUR PRICE £8.50 P&P 17p 

P&P25p 

ALL PRICES 
EXCLUDE VAT 
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INCORPORATING LASKYS RADIO 
AND G. W. SMITH & CO. (RADIO). 

U4323 MULTIMETER 
20,000opr. Simple 
unit with eudio/IF 
oscillator. Suitable ; 
for general receive 
tuning. Ranges: 
0.5/2.5/10/50/250/ 
500/1000V DC. 
2.5/10/15/250/500/1000V AC. 0.05/ 
0.5/5/50/500mA DC. Rwirtence 5/ 
50/500 ohms/5/10/100k ohms/lMeg. 
Battery operated. Size: 160 x 97 x 
40mm. Supplied in carrying case com• 
plete with test leads. 

OUR PRICE f7.00 P&P 20p 

MODEL 7E300 
30.000opr. Mirror 
Wale. Overload 
protection. 0/0.6/3/15 
60/300/1200V DC, 
0/6/30/120/600/ 
1203V AC. 0/30uA/ 
6mA/60mA/300mA/ 
60131nA. 0/8k/80k/ 
8006/8 Meg ohms. 
-20 to +63d8. 

OUR PRICE £7.50 P&P 15p 

U4324 MULTIMETER 
High sensitivity, one. 
loadeïrtn. 
20, . Ra 
0.6/1.2/ / 12/3n0g7es 
60/120/600/1200V 
DC. 3/6/15/60/150/ 
300/600/900V AC. 
Current: 0.06/0.6/ 
6/60/60OrnA/3A DC. 
0-1/3/30/300mA/ 
3A AC. Residence: 
25/500 ohms/0.5/5/50/500k ohms/5 
Minna. Decibels: - 10 to • 12dB. Size 
167 x 98 x 63rnm. Supplied comp-
lete with test leads, spare diode and 
'nstructions. 

OUR PRICE £8.00 P&P 20p 

U435 MULTIMETER 
20.000opv. Overload 

çe:trin/11;/nr 
100/250/500/1000V 
DC. 25/10/25/100/ 
250/500/1000V AC. 
Current: 50uA/1/5/ 
25/100mA/0.5/2.5A 
DC. 5/25/100mA/ 
0.5/2.5A AC. Resist. 
ance 0.3/3/30/300k 
ohms. Sire: 205 x 1100 84mm Sup-
plied complete with leads, crocodile 
clips and steel carrying case. 

OUR PRICE £8.75 P&P 20p 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electric.' 
use. 667 n. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V DC & 75rnV. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V AC. 0/300uA/ 
1.5/6/15/150/80/ 
6001nA/1/1.5/6A 
DC. 0/1.5/6/15/ 
60/150/60(knA/ 
1.5/6A AC. 0/200/36/30k ohms. OC 
accuracy 1%. AC 1.5%. Knife edge 
pointer, minor wale. Complete with 
sturdy metal carrying caw, leads and 
instructions. 

OUR PRICE £9.75 P&P 259 

U91 Clamp VOLT 

AMMETER 
For measuring AC volt. 
age and current without 
breaking circuit. Ranges 
300/600V AC. Current 
10/25/100/250/500A. 
Accuracy 4%. Size 283 
94 o 36mm. Complete 
with carrying cam, leads 
and fuses. 

OUR PRICE £10.50 

MODEL C7080EN 
Giant 6" mirror 

20.030 opv. 
0/0.25/1/2.5/10/ 
50/250/1000/ 
5000V DC. 
0/2.5/10/50/250/ 
1000/5000V AC. 
0/50uA/1/10/ 
100/500mA/10A 
DC. 0/24/200k/ 
20 Meg. - 20 to +50dB 

OUR PRICE £13.95 P&P 359 

P&P 20p 

MODEL 500 
30.000 opt with 
overload protect. 
non. Mirror male 
0/0.5/2.5/10/25/ 
100/250/500/ 
1COOV DC. 
0/2.5/10/25/100/ 
250/500/1000V 
AC. 0/50uA/5/50/ 
500mA. 12A DC. 
0/606/6 m.9/60 nnjohrns 

OUR PRICE £10.95 Cari, paid 
Leather case for above £ 1.75 

KAMODEN 360 MULTIMETER 
Hph sensitivity. , 
DC 1013kohm/V 
AC 10kohrriN 
5" mirror scale 
overload protect 
ed. Ranges. 0.5/ 
2.5/10/50/250/ 
1000V DC. 5/10/ 
50/250/1000V 
AC. Current: 
0.01mA/0,5/5/50, 
500mA/10A. 
Resistance 0.1/ 
1/10/103 ohms/ 
1/10/100k ohms/ 
10/100M ohms. 
Decibels -20 to 
•62dB. Battery oper•ted. Si... 180 x 
140 x 80mrn. Supplied complete with. 
test leads etc. 

OUR PRICE £13.95 P&P 25p 

HIOKI MODEL 700X 
100,0000pr. Overload 
protection. Mirror eale 
0.3/0.6/1.2/1.5/3/6/ 
12/30/60/120/300/ 
600/1200V DC. 
1.5/3/6/12/30/60/150 
300/600/1200V AC 
15/30uA/3/6/30/130/ 
150/50OrnA/6/12A DC 
20/2001c/2M/20M0hrre 
-20 to +63dB. 

OUR PRICE £ 14.95 P&P2Op 

KAMODEN HM7208 FET VOM 
Input impedence 10 

treler0rOf 
1000V DC. 0/2.5/10 
50/250/1000V AC 
0/25uA/2.5/25/250 
rnA DC. 
0156/5015/5006/5 M 
500 Megohrns 

OUR PRICE 

£14.95 P&P 309 

TMK MODEL 117 FET 

ELECTRONIC VOLTMETER 
Battery operated. 
11 Meg input, 26 
ranges. L•rge 434" 
mirror Icale.Sis• 
149e 117060mm 
0.3-12000V DC. 
3-300V OMS AC 
8-800V P.P. 
DC current 0.12-
12mA. Residence 
up to 2000°10.1ms. Decibels. - 20 to 
•51dB. Supplied complete with leads 
and instructions. 

OUR PRICE £17.50 P&P 20p 

KAMODEN 72200 Multitester 
High sensitivity 
tester. 200,000 opt 
Or load protected 
Mirror male. 
Ranges: - 0/.06/.3 
3/30/120/600/ 
1200V DC. 0/3 
12/60/300/11200 
V AC. 0/61.1A/ 
1.2mA/120mA/ 
600mA/12A DC 
0/12A AC. -20 to 
•63dB. 0/25/2006. 
2 Meg/200 Megohms 

OUR PRICE £ 16.95 P&P 30p 

370WTR MULTIMETER 
Features AC current 
ranges. 213.000opy 
0/0.5/2.5/10/50/ 
250/500/1000V DC 
0/2.5/10/50/250/ 
500/1000V AC. 
0/50uA/1/10/100 
rnA/1/10A DC. 
0/100mA/1/10A 
AC. 0/56/506/5006 
5 Meg/50 Meg. 
Decibels. - 20 to +62dB 

OUR PRICE £17.50 P&P 259 

U4317 MULTIMETER 
High sensitivity 
instrument for field r,-37:1-K-
•nd laboratory work 
Knife edge pointer. • 411 • 
86min. mirror scale. -11.• 
Ranges) 100mV/ 
0.5/2.5/10/25/50/100/250/500/1000 
V DC. 0.5/2.5/10/25/50/100/250/ 
500/1000V AC. Current) 50uA/0.5/ 
1/5/10/50/250snA/1/5A OC. 0.25/ 
0.5/1/5/10/50/250mA/1/5A AC. Res. 
dunce: 0,5/10/100/200 ohms/1/3/ 
30/300k ohms. Decibels: -Sto • 10dB 
Better? operated. See: 210 x 115 x 
9Ornm. Supplied in carrying case corn-
plete with leads. 

OUR PRICE £15.00 P&P 259 

TE40 HIGH SENSITIVITY 

AC VOLTMETER 
10 Meg ingot. 
10 ranges: 0.001/ 
0.03/0.1/0.3/ 
1/3/11/30/100/ 
300V RMS. 
5cps-1.2MHz. 
-40 to •50cIB 
supplied brand 
new complet• 
with leads and 
instructions. 

OUR PRICE £17.50 P&P 259 

TE65 VALVE VOLTMETER 

,i5r-?1'grOVD.CAcC<" 
volts 1.5-1500V. 
Resistance up to 
1000 Megohms, 
200/240V AC 
operation. Com-
plete with probe 
and instructions. 

OUR PRICE £17.50 Pre 359 
Additional probes available 
RF £2.12, HV £2.50 

TMK LAB TESTER 
100.000on. 6/S" 
scale. Buzzer 
short circuit check 
Sensitivity 100,000 
inv DC. 5kN AC 
OC Volts: 0.5/2.5/ 
10/50/250/1000V 
AC. 3/10/50/250/ 
500/1000V DC. 
current 10/100uA/10/ 
10/100/500mA/2.5/10A. Residence 
1k/10k/100k/10 Meg/100 Meg ohms. 
Decibels) - 10 to +49dB. Plastic case 
with carrying handle. See: 190 x 172 
x 99rnrn. 

OUR PRICE £19.95 P&P 25p 

MODEL U4311 Sub-standard 
Multi-range Volt-Ammeter 
Sensitivity 330 
Ohms/Volt AC 
and DC. 
Accuracy 0.5% 
DC. 1% AC. 
Scale length. 
165rnm. 
0/300/750uA/ 
1.5/3/7.5/15/ 
30/75/150/300/ 
750mA/1.5/3/ 
7.5A DC. 0/3/ 
7.5/15/30/75/ 
150/300/75(knA/ 
1.5/3/7.5A AC. 
0/75/150/300/750mV/I.5/3/7.5/15/ 
30/75/150/300/750V DC. 0/750mV/ 
1.5/3 /7.5/15/30/75/150/303/750V 
AC. Automatic cut out device. Supp-
lied complete with test leads. m•nual 
and test certificates. 

OUR PRICE f49.00 pap so, 

LB3 TRANSISTOR TESTER 
Tests ICO and B. 
PNP/NPN. Operates 
from 9V battery. 
Complete with all 
instructions etc. 

OUR PRICE 

£3.95 P&P 20p 

104 TRANSISTOR 

TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 
on two 1.5V 
batteries. Complete 
with instructions etc. 

OUR PRICE 

£4.50 P&P 20p 

e, 

U4341 MULTIMETER 

TRANSISTOR TEST 
27 ranges. 16,700opv 
Overload protected. 
Ranges) 0.3/1.5/6/ 
30/80/150/300/900V 
OC. 1.5/7.5/30/1513/ 
300/750V AC. 
Current: 0.06/0.6/ 
6/60/60OrnA DC. 
0.3/3/30/300mA AC. 
Resistance 0.08/ 
0.6/2/6/20/60/2006 ohms/2 Mohr's. 
Battery operated. Supplied complete 
with probes, leads and steel carrying 
case. Sise: 115 x 215 x 90mrn. 

OUR PRICE £10.50 Fms. 20p 

KAMODEN HM350 

TRANSISTOR TESTER 
High quality 
instrument to 
test rend» leak 
current and DC 
current. Ampli-
fication factor of 
NPN. PNP, diodes 
transistors. SCR's 
etc_ 4" squawe 
clear scale mater. 
Operetas from 
internal batteries. 
Complete with 
instructions, leads 
carrying handle. 

OUR PRICE £12.50 P&P 359 

SlOOTR MULTIMETER-

TRANSISTOR TESTER 
100,000on. Mirror 
scale. Overload 
protection. 0/0.12/ 
0.6/3/12/30/120/ 
600V DC. 0/6/30/ 
120/600V AC. 
0/12/600.1A/12/ 
30OrnA612A DC. 
0/10k/1 Meg/ 
103 Meg. 
-20 to •50dB. 
0.01-0.2 MED. 
Transistor tester IIINIAMIS Alpha, Beta 
and ICO. Complete with instructions, 
batteries and lean. 

OUR PRICE £14.95 P&P 25p 

Model 449A In Circuit 

TRANSISTOR TESTER 
Checks true AC, 
Beta in/out. Checks 
ICO. Checks diodes 
in/out. Checks SCR 
etc. Beta 11110-500 
LO 2-50. ICO 0-
5000°A. 220/ 
240 V AC operation. 

OUR PRICE £17.50 P&P 259 

KAMODEN HMG500 

insulation resistance tester 
Range 0-1,000 
Megohms, 500V 
Battery operated 
Wide range clear 
meter 4"• 4%". 
Complete with 
del use carrying 
case, batteries and instructions 

OUR PRICE £19.95 P&P 359 

TE16A TRANSISTORISED 

SIGNAL GENERATOR 
5 r•nges, 400k Fla 
to 30 MHz. An 
inexpensive 
instrument for 
the handy-mfin. 
Operates on 9V 
battery. Wide 
eazto read t m, 

modulation. 
See 149 x 149 x 92rnm Complete 
with instruction and leads. 

OUR PRICE £8.97 P&P 259 

TE22 SINE SQUARE WAVE 

AUDIO GENERATOR 
Sine 20cps 
to 200ktlf 
on 4 bands. 
Square 20 
cps to 30 
kHz. Output 

200/250V 
AC operation. Supplied brand new 
go en, with instruction manual 
and leads. 

OUR PRICE £17.50 P&P 37p 

ARE 300 AF/RF SIGNAL 

GENERATOR 
All transistorised 
ompact fully 

portable. AF sine 
wave 18Hz to 220 
kHz. AF square 
wave 18Hs to 100k 
Hz. Output Square/ 
Sine wine 10V. 
PP RF 100kHs to 
200MIle Output 
1V maximum. 
220/240V AC operation. Complete 
with instructions and leads. 

OUR PRICE £29.95 P&P 809 



AT201 Decade 

PerrUri.".2%-: 

ATTENUATOR 

0-111dB. 0.1db 
steps. Impedence 600 ohms. Input 

maximum 30dBm. Sim 180 x C756mm. 
OUR PRICE £12.50 P&P 37p 

BELCO Sine Square Wave 

CR OSCILLATOR 
Sine 18 x 200 000Hz 
Square 18 x i0.000 • 
Hz. Maximum our. • 
put • 10dB ( 10k 
ohms) Operates 
from internal batterres. Attractree two 
lone case. Size: 196 o 127 • 50mm 

OUR PRICE £17.50 P&P 176 

SWR METER Model SWR3 
Handy SWR meter for 
transmittor antenna Sign. 
ment with built-in field 
strength meter. Auuracy 
5%, Impedance 52' Indic. 
ator 100uA DC. Full 
mal• 5 section collapsible 
entenna. Size 145 x 50 x 
6Ornm. 

OUR PRICE £4.25 

MODEL TE15 

GRID DIP METER 
Trantistorised. Ope. 
«es as Grid Dip. 
Oscillator. Absorb. 
lion Wave Meter and 
Oscillating Detector. 

4Mul-trtY210tleelz 
in six coils. 500uA 
meter. 9V battery 
oration. Size: 
160 x 80 x 40mm. 

OUR PRICE £15.00 P&P 20p 

BVD5 Vernier TUNING DIAL 
App. 7:1 ratio planet/ire 
dri« vernier dial. Log 
ibel• 0-180 deems 
Blank «ales 1-5. 
Dial siz• 128 x 76mm. Over«, sae 
190 x 117 o 41mw. deep including 
knob and coupling. If" dam. shaft 

OUR PRICE £1.62 P&P 1 

YAMABISHI VARIABLE 

VOLTAGE TRANSFORMERS 
Excellent quality at low colt. 
All models-Input 230V 50/60Hz. 
Varlet«, output 0-260V 
MODEL S260 GENERAL PURPOSE 
BENCH MOUNTING 

P&P 

IA f8.75 30p 
2.5A £10.00 359 
5A £14.70 37p 
8A £25.50 50p 
10A £28.10 750 
12A £29.50 100p 
20A £72.50 1250 
26A £72.50 130p 
40A £103.10 150p I 

MODEL S2606 
2.5A £8.75 30p 
lA £10.00 350 

POWER RHEOSTATS 
Hie quality C011tIIIK 
construction. Wind. 
ings embedded in 
vitreous enamel. 
Heavy duty brush 
wiper. Continuous 

"«11: 'ex.-srect. 
burgle hole fixing. X" diameter shafts_ 
Bulk quantitiel «ridable. 

25 WATT 10/25/50/100/250/500/ 
moo onmx £1.15 P&P lop 

50 WATT 10/25/50/100/250/500/ 
1000/2600/5000 Ohms. 

£1.62 P&P 10p 

100 WATT 1/5/10/25/50/100/250/ 
500/1000/2500 Ohms. 

£2.34 P&P 15p  

RUH6 Reflex Horn Speaker 
Built.in driver 
unit. Impedence 
16 ohms. Pow« 
rating 10W. 
Response 380-
700011z. Size 

P&P 250 

Weeder and 
dock protected. 

OUR PRICE £4.97 P&P 30p 

INCORPORATING LASKYS RADIO 
AND G. W. SMITH & CO. (RADIO). 

Send s.a.e. for 8 page list of 
Semi-Conductors Er Valves 

NEW SINCLAIR PROJECT 80 
HI-FI MODULES & PACKAGES 

040 Pow« Amplifier  as .45 
Z60 Power Amplifier  £6.95 
Stereo 80 Pre-Amplifier  £11.95 
Active Filter Unit.  £S.95 
Project 805  £26.95 
P25 Power Supply  £4.98 
PZ6 Power Supply  £7.98 
PZ8 Power Supply  £7.98 
2 o 240/Stereo 80/P25 £25.00 
2 x 240/Stereo 80/P26 f27.75 
2 o 260/Stereo 80/P28 £30.45 
Transformer for PZ6  £4.05 
POST & PACKING 350 each 

SEW CLEAR PLASTIC PANEL METERS 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 

Over 200 ranges in stock-other ranges to order. Quantity discounts available. Send for fully illustrated brochure. 

CLEAR PLASTIC MODEL S0640 
Size: 85 o 64mrn 

E3.35 
£3.30 
£3.30 
£3.25 

50-0-50uA .. £3.35 
100-0-100uA.. £3.30 
lmA .• E3.20 
5rnA•• £ 3.20 
lOrnA .• £3.20 
50mA •• £3.20 
100mA•. £ 3.20 
500mA•• £ 3.20 
lA DC•• £ 3.20 
5A DC•. £ 3.20 
10A DC .. £3.20 
5V DC•• £ 3.20 

20V DC .. 
50V DC .. 
300V 
15V AC .. 
300V AC.. 
VU Met« 

£3.20 
£3.20 
f3.20 
£3.30 
£3.30 
£3.45 

CLEAR PLASTIC MODEL SW100 
Si,.:100 x ElOrnrn 

£4.55 
IOObA £4.35 

£4.10 
50.0-50uA £4.35 
100-0-100uA.. £4.30 
ImA £3.95 

£3.95 
£3.95 

20V DC £3.95 
50V DC £3.95 300V AC.. 
300V DC £3.95 VU Meter 

£4.00 
£4.75 

EDGWISE MODEL PE70 
Si..: 90 x 34rnm 

[4.15 
£3.95 
£3.75 
£3.50 

50-0-50uA £3.95 
100-0-100uA.. £3.85 
imA £3.50 
300V AC £3.50 
VU Meter £4.25 

MODEL E0107 EDUCATIONAL METER 
Size. 1000800 150mm including terminals 

A range of high quality 

'rents and other bench 
applications. 3- mirror 
male. The meter move-
ment is easrly auessible 
to demonstrate internal 
working. 

100uA 
50-0-50uA 
lA OC 
5A DC .. 
5V DC .. 
10V OC .. 
15V DC .. 
20V OC .. 
50V DC .. 

£7.60 
£7.05 
£7.05 
£6.55 
£6.55 
£6.55 
£6.55 
£6.55 
£6.55 
£6.55 

300V DC 
500mA/5A DC 
5V/50V OC .. 
5V/15V DC .. 
1A/15A DC .. 

£6.55 
£7.70 
£7.70 
f7.70 
£7.70 

CLEAR PLASTIC MODEL 85P 
Sue 120 x 110nun 

100uA .. .. £4.70 
200uA .. .. £4.45 
500uA .. .. £4.30 
50-0-50uA .. £4.70 
100-0-100uA .. £4.45 
500.0-500uA.. £4.30 
lmA .. .. .. £4.30 
1.0-1mA .. .. £4.30 
SmA £4.30 
lOrnA .. E4.30 
5OrnA .. £4.30 
100mA £4.30 
500mA £4.30 
IA DC £4.30 
5A DC £4.30 
15A DC £4.30 
30A OC £4.35 
10V DC £4.30 
20V DC £4.30 
50V DC £4.30 
150V DC .. .. £4.30 

300V DC .. £4.30 
15V AC .. £4.35 
300V AC .. £4.35 
S Meter IrnA.. £4.30 
VU Meter £5.00 
IA AC .. • £4.30 
5A AC .. • £4.30 
10A AC .. • £4.30 
20A AC .. .. • £4.30 
30A AC .. .. • £4.30 

5rnA 
10mA.. 
50mA.. 
100mA 
50Orn A 
IA OC 
SA DC 
10V DC 
20V DC 
50V OC 

*Items with asterisk are Moving Iron 

type, all others are Moving Coil 

CLEAR PLASTIC MODEL SD830 
Su.: 110 x 83mrn 

E3.75 
lOQuA £3.70 

£3.65 
£3.45 

50-0-50uA £3.75 
100-0100uA £3.70 

£3.40 
10mA £3.40 
50mA E3.40 
lOOwA £3.40 
SOOmA £3.40 
IADC £3.40 
SADC £3.40 
10A DC .. £3.40 
5V DC £3.40 

CLEAR PLASTIC MODEL 45P 
Sue: 50 x 5Ornm 

10V DC .. 
20V DC .. 
50V DC .. 
300V DC.. 
15V AC .. 
300V AC.. 
VU Meter.. 

£3.40 
£3.40 
£3.40 
£1,40 
£3.65 
£3.65 
£3.85 

50-0.50uA 
1000.100uA.. 
5000-500uA.. 

•• 
•• 
•• 

£3.00 
£2.85 
£2.75 
£2.70 
£2.90 
£2.75 
£2.65 
£2.65 
£2.65 
£2.65 
£2.65 
£2.65 
£2.65 
£2.65 
£2 65 

300V AC .. £2.70 
S Me er lmA £2. 5 
VU Meter .. £3.00 

.. £2.65 IA AC .. • £2.65 

.. £2.65 5A AC .. • £2.65 
£2.65 10A AC .. • £2.65 

300V DC .. £2.65 20A AC .. • £2.65 
15V AC .. £2.70 30A AC .. • £2.65 

CLEAR PLASTIC MODEL 38P 
Size: 42 x 42rnm 

100uA .. .. £2.70 
200uA .. .. £2.65 
S00oA £2.50 
50-0-50uA .. £2.75 
100-0-100uA.. £2.65 
500-0-500uA.. £2.50 

1.0-1mA .. .. f2.50 
.. E2.50 

5mA .. £2.50 
10mA .. [2.50 
2OrnA .. £2.50 
50mA .. [2.50 
100mA £2.50 
150mA £2.50 
200mA £2.50 
300mA £2.50 
500mA £2.50 
750mA £2.50 
IA DC £2.50 
2A DC £2.50 
5A DC £2.50 
10A DC £2.50 
15A DC £2.50 
20A DC £2.50 
3V DC £2.50 
10V DC £2.50 

CLEAR PLASTIC MODEL S0460 
Sue 59 x 46mrn 
SOriA E3.10 

£3.05 
£3.00 

SOOnA £2.80 
50-0-50uA .. £3.10 
100-0.100uA .. £3.05 
imA E2.85 

[2.85 
iOwA £2.85 
SOmA £2.85 
lOOmA £2.85 
SOOmA £2.85 

£2.65 
SA DC £2.85 
10A DC .. £2.85 
5V DC £2.85 

£2.50 
20V DC £2.50 
50V DC £2.50 
100V DC £2.50 
150V DC £2.50 
300V DC £2.50 
500V DC £2.50 
750V DC .. £2.50 
15V AC .. £2.55 
50V AC £2.55 
150V AC .. £2.55 
300V AC .. £2.55 
500V AC £2.55 
S Meter lmA £2.55 
VU Meter £2.90 

10V DC .. 
50V DC .. 
300V DC.. 
15V AC .. 
300V AC.. 
VU Meter.. 

£2.85 
£2.85 
£2.&5 
£3.00 
£3.00 
£3.20 

POSTAGE & PACKING 15p 

CLEAR PLASTIC MODEL 65P 
Sue: 1116 x 78rrun 

50.0.50uA 
1000.100uA •. 
500-0-500uA 

5mA .. 
lOrnA 
SOrnA 
100mA 
500mA 
lA DC 
5A DC 
10A OC 
15A DC 
20A DC 
30A DC 
50A DC 
5V DC 
10V DC 
20V DC 
50V DC .. 
150V DC 
300V DC 
15V AC .. 

£4.10 
£3.45 
£3.35 
£3.05 
£3.45 
£3.40 
£2.85 
£2.8.5 
£2.85 
£2.85 
£2.65 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£3.10 
£.20 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£3.10 

50V AC .. £3.10 
150V AC .. £3.10 
300V AC.. £3.10 
500V AC . £3.10 
S Met« lmA £3.15 
VU Meter .. £4. 
IA AC .. • £2.85 
SA AC .. • £2.85 
10A AC .. • E2.85 
20A AC .. • £2.85 
30A AC .. • £2.85 
SOrrill AC • £2.85 
100mA AC • £2 85 
200mA AC .. • £2.85 
500mA AC .. • f2.85 

BAKELITE MODEL S80 Enlarged Window 
Sue. 80o 80mm 

50.0-50uA 
100-17.10(KA.. 

300V DC 
300V AC.. 
VU Meter .. 

£3.85 
£3.75 
£3.35 
£3.75 
£3.65 
£3.00 
£3.30 
£3.30 
£3.30 
£3.30 
f3.30 
£3.30 
£4.05 

CLEAR PLASTIC MODEL 52P 
Sue: 60 x 60mm 

50-13-50uA 
100-0.100uA.. 
rnA 
5mA .. 
lOrnA 
50mA .. 
100mA 
500mA 
lA DC 
5A DC 

20V DC 

300V DC 
15V AC .. 
300V AC.. 

£3.85 
£3.30 
£2.90 
£3.35 
£3.25 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.85 
£2.65 

S Me er lniA £2. 5 
VU Meter.. £3.95 
IA AC .. • £2. 5 
5A AC . • £2. 5 
10A AC .. .. • £2. 5 
20A AC .. • £2. 5 
30A AC .. .. • £2.75 

BAKELITE MODEL 65 Su. 80.80.rn 
[5.05 

SOOA [3.90 
lOOmiA £3.30 
SOOuA £3.00 
50-0-50uA .. £3.35 
100-0-100uA.. £3.30 
500-0-500uA.. £2.85 

E2.85 
1-01mA . £2.85 

£2.85 
lOmnA E2.85 
SOmA E2.85 30V AC .. 
100mA •• £2.85 SOV AC . 
500mA •. £2.85 150V AC. 
lA OC•• £ 2.85 300V AC.. 
2A DC •. £2.135 500V AC.. 
SA DC •• £2.65 VU Meter.. 
15A DC . £2.85 IA AC . 
30A DC .• £2.85 5A AC .. 
50A DC .. £2.85 10A AC .. 
5V DC•• £ 2.135 20A AC .. 
10V DC •. £2.85 30A AC .. 
20V DC •. £2.65 50A AC .. 
50V DC. £2.65 500mA AC 
150V DC •. £2.8.5 50inV OC 
300V DC .. •• £2.85 100mV DC 

• £2.85 
• £2.85 
• £2.85 
• £2.85 
£2.85 
£4.00 

.. • £2.85 

.. • £2.85 

.. • £2.85 

.. • £2.85 

.. • £2.135 

.. • £2.85 
£2.8.5 
£3.20 

240 Wide Angle 1mA METERS 
MW 1-6 60x6Ornm 

£3.97 P&P 15p 

MW 1-8 801180mm 

£4.97 P&P 15p 

AUTO TRANSFORMERS 
0/115/250V. Step up or step down. 
Fully shrouded. 

sow f2.75 P&P le& 
ssorer £3.50 P&P 189 

300W £4.50 P&P 24 

500W 

1000W 

15130W 

2250W 

5000W 

£6.95 

£9.50 

£12.50 

£20.95 

f44.95 

P&P 33P 

P&P Mks 

P&P 43p 

P&P 500 

P&P El 

Also see following pages 

ALL PRICES 
EXCLUDE VAT 
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CI5 PULSE OSCILLOSCOPE 
For display of pulsad 
and periodic ware 
forms in electronic 
circuits. VERT. AMP 
Bandwidth: 10MHz 
Sensitivity at 100kHz 
VRMS/rnm: 0.1-25 
MOR. AMP. Band• 
width: 500kHz. 
Sensitivity ay 100kHz 
VRMS/rnm" 0.3-25 
Press triggered sweep 
1-3000usec. Free running 20-200 
kHz in nine ranges. Calibrator pips. 
220 360 o 430mm. 115-230V AC. 

OUR PRICE £39.00 Carr. paid 

TO3 Portable OSCILLOSCOPE 
3- tube. Y amp 
sensitivity 0.1Vp-p/ 
CM. Bandwidth: 
1.5Hz-1.5MHz. 
Input Impedance 
2 MOhms, 25pF. 
X amp. sensitivity: 
0.9Vp-p/CM. 
Bandwidth 1.5Hz 
800kHz. Input 
imped.ce 2 Ms 
Ohms, 20pF. ] Time base five ranges 
10Hz to 300kHz. Synchronisatidn. 
Internal or external. Illuminated scale 
140 a 215 o 330mm. Weight 15/41bs. 
220/200V AC. Supplied brand new 
with handbook. 

OUR PRICE £52.50 P&P 50p  

RUSSIAN C116 Double Beam 

OSCILLOSCOPE 
5 MHz pass band. 
Sep YI and Y2 
amplifiers Reston, 
ular 5- o 4- CRT. 
Calibrated Swiftd 
sw.p from 0.2us. 
to 1010 millé-sec/cm. 
Free running time 
bse, 50Hz - 1MHz. 
Built-in time base 
Calibrator and amplitude Calibrator. 
Supplied complete with all accessories 
and instruction manual. 

OUR PRICE f87.00 can. paid 

MCA220,Automatic Voltage 

Stabiliser 

;Ir0I, 8187-612254 
V AC. Output 
120V AC or 
240V AC. 
200V A rating. 

OUR PRICE 

£11.97 P&P 50p 

PS1008 Regulated POWER 

SUPPLY UNIT 
Solid state. Output •• 
6, 9 or 12V DC up 
to 3 Amp. Meter to r 
monitor current. 
Input 220/240V AC. 
Si.., 100x 82 x 
159mm. 

OUR PRICE £11.97 P&P 259 

PS200 Regulated POWER 

SUPPLY UNIT 
Solid state. Variable r, 
.tput 5-20V DC f 
up to 2 Amp. lode 
pendant to 
monitor voltage and */.. 
current. Output 
220/240V AC. 
Sr,.: 190 136 x 
98mm. 

OUR PRICE £19.95 erse2sp 

EMI LOUDSPEAKERS 
Model 350 13 o 8- with 
single tweeter/crossover 
20-20,000Hz. 15 watts 
RMS. Availabl• 8 or 
15 ohms. 

OUR PRICE 

£7.25 6.0 P&P 37p 
Model 450 13 o 8" with 
twin tweeter/m..0v. 
55-13,003Hz. 8 watts 
RMS. Availabl• 8 or 15 oho. 

OUR PRICE f3.62..n P&P 25e 

ALL PRICES 
EXCLUDE VAT 
1104 

BELTEK W5400 CAR 

TRANSCEIVER 

INCORPORATING LASKYS RADIO 
AND G. W. SMITH & CO. (RADIO). 

SUPER VALUE 
TOP QUALITY 
TRIO 
communications 
equipment 
TRIO JR599 RECEIVER 

Nine wave-Wanda cwering 1.8-29.7 
MHz, 144-14651Hz and 10Mlic WVYV 
SSB, CW, AM and FM. AF output rs 
more than 1 watt. S Meter. Squelch 
control. BFO. Variable AF and RF 
controls. 4-16 ohm output and jack 
for phones. Power raquIreanent 100/ 
240V AC. 12/14V DC. Si..: 270 o 
140o 310mm. 

Our Price £132.50 eaR 
TRIO 9R5905 RECEIVER 

FOLO bands costing 550kHz to 30 
MHz continuous and el.treal band-
... On 10, 15. 20, 40.and 80 mIrs. 
8 valve plus 7 diode circuit. 4 to 8 
ohm output and phone jack. SSB-
CW. ANL, variable BFO. S Meter and 
sp aaaaa band gee. dial. IF freq. 
uency 445kHz..d. output 111 watt. 
Variable RF and AF gain controls. 
115/250V AC. with instructions. 

Our Price £42.50 gle 
TRIO JR310 SSB RECEIVER 

C.o. 3.5, 7, 14. 2.1. 28, 28.5 and 
29.1MHz bands and 91301/ 15MHz. 
SSB, AM and CYd. AF output more 
than 1W. Crystal controlled BFO for 
SSB. S Meter, ANL etc. AC 110/120-
220/240V. Si,.: 330o 179 x 310mm. 

OUR PRICE £75.00 Carr. paid 

TRIO TR2200 RECEIVER 
Fully transistor. 
isd_portabla • 
VHF transceiver 
Will transmit and 
receive on six 
channels between 
144-146MHz. 
1 watt trans-
mitter. 12V DC 
internat or ext• 
ernal supply. 
Bualt•in chary« 
for Ni•Cad cells. 
Power/volume 
switch, squelch control. channel tel. 
.tor, mo. socket, sephonehosernal 
speaker socket. Complete with micro-
phone and 144.48, 144.72 & 145.32 
crystals. Si,.: 134 x 58 o 180min 

OUR PRICE £79.50 csn.psia 

UNR30 RECEIVER 

Four bends covering 550 K Hz/30MHz 
BFO. Bulls." speaker. Opera,. from 
220/240V AC. Brand new with instr. 
octions. 

OUR PRICE £15.75 P&P 37p 

Solid   mob's nonce.. toe 12 
volt DC neg. Transmits and receives 
on any 12 of 28 channels between 
144 and 146MHz. Power output 10W 
and 1W switchable. Controls: On/off/ 
volume. squelch and channel sel.t. 
or. Internal 3- speaker. Complete 
with dynamic me. PTT switch, three 
sets of crystals for 144.48, 144.6 and 
145MHz. mounting bracket and in,. 
tructions. Si,.: 1913 x 70 • 220mm. 

OUR PRICE f75.00 P&P 50p 

LAFAYETTE HA600 Receiver 

lam _ 

z 

leirefe ifire 

Gen.. cover Op 150. 400kliz. 550 
kHz-30MHz. FE T front end 2 m.h-
anical filters, product detector. Noise 
limiter, variable BFO, S Meter, Band-
spread and RF gain. 220/240V AC Of 
12V DC. Brand new with onstr.tiors. 

OUR PRICE £50.00 P&P 50p 

SH628 STEREO HEADPHONES 
Outstanding value. 
With soft sr pads and 
adjustable headband. 
8-16 ohms. 20-
20.00011z. Complete 
with lead and star. 
Plug. 

OUR PRICE £1.87 P&P 350 

LHO2S STEREO HEADPHONES 
Light wet head 

iertes 7  
20-1,0001-1, 
Complete with 6' 
lead and plug. 

OUR PRICE 

£1.97 P&P 30P 

7E1018 Deluxe Mono High 

Impedence Headset. 
Sensitive magnetic 
heads, with soft ear 
pads. Impedance 2,600 
ohms 1600 ohms DC) 
Frequency nov0..-
200-4.000/11. 

OUR PRICE £2.25 PSP 300 

DHO2SSTEREO HEADPHONES 
Wonderful slue 
and excell.t 
pari ormance 
combined. Adjust 
able heed band. 
Impedence 8 ohm. 
20-12.0001S. 
Complete with 
lead and Mtn. 

OUR PRICE £2.25 P&P 350 

8H001 HEADSET and Boom 

Microphone 
Moving coil. Ideai 
lot language 
teaching. 
communi. 
cations etc. 
Fleedrhou=e• Me. 
, n.  

OUR PRICE £5.95 P&P 300 

SPECIAL BARGAIN!! 

STEREOSOUND SPEAKERS 
Matched pair of 
stereo bookshelf 
goskers, Debi. 
teak veneered 
finish. Size: 
368 o 229 x 
190inm. 8 ohms 
8 watts RMS, 16 

wattnsp rel Crith 
Din lead. 

OUR PRICE 

£12.95 P&P 50p 

JOSTY 

HIGH QUALITY 

CONSTRUCTION 

KITS 

WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 

All kits an complete with comers-
hensrve 1185Y to follow instructions and 
cwerad by full guarantee. 

Post and Packing 15p per kit. 

AF20 Mono timelier  £4.80 
AF30 Mono pr...,npliiiot  £2.6I 
AF310 Mono amplifier....   f5.91 
ATO Auto light control...   £2.58 
AT30 Photo cell switch unit £5.70 
ATOO 400W Light dimmer/ 

speed control  £4.80 
AT55 1,300W Light control/ 

speed control  £.70 
AT56 2,200W Light dimmer/ 

speed control  £5.90 
AT60 1 channel light control f7.80 
AT65 3 channel light control £14.55 
HF6I MW transistor radio  £3.33 
HF65 FM Transmitter  £2.70 
HF 75 FM transistor radio  £2.138 
HF3I0 FM tuner unit  £15.81 
HF325 Deluxe FM tuner unit £24.12 
HF330 FM stereo dacod.r  f9.96 
HF395 Aerial amplifier for 

AM/FM bands 1, 11. & £1.77 
GP3I0 Ste,. pre-amplifier  £21.27 
GU330 Tremolo unit  £7.50 
NT10 PSU 100mA/9-12V  £5.15 
NT300 Prof esional stabilised 

PSU. 2o 30V, 2.2A  £12.51 
NT305 Transistor converter 

12/15V AC/DC to 6V. 
7.5V or 9V OC  £4.50 

NT310 PSU 240V AC to 2 x 
I8V DC at 2A  £4.80 

N1315 PSU 240V AC to 4.5-
E13.57 

AE2 Pre-amplifier  f1.26 
AE3 Diode receiver  £2.00 
AE4 Flasher  £1.09 
AE5 Astable multivibstor  £1.05 
AE6 Monostable multivibstor £1.02 
AE7 RC penerator  £1.06 
AE8 Bass filter  99 
AE9 Treble filter  99 
AE10 CCIR filter  99 

NEW FROM JOSTY-KIT 

'Amateur Electronics' 
The profeasionsl book for the mot., 
-COY«, the oubi.t from basic prin. 
ciples to advanced el.tronic tachniq. 
ues. Complete with circuit board for 
making ten of the kits listed above. 

OUR PRICE £3.30 (No VAT) 
P & P 25p plus VAT 

AEI 10OrnW .tPul stage  

FRUSTRATED 

EXPORT ORDER !! 

Philco Ford 5245 Mains Tape 

Recorder. 
2 track BOA deck 
with push button 
controls for OW,' 

counter and 
volume control kj 
Complete with 
hand microphone. 
direct recording 
lead 1 200' reel of tape and opes reel. 
200)2Éi0V AC. Fully guaranteed. 

OUR PRICE £17.50 P&P 75p 

Philco Ford 5248 Mains Tape 

Recorder. 
Four frank, 
two speeds. 
Piano keY ty1/e 
controls, tape 
counter, record 
.ng 1eVIO Tear. 
volume and 
tone controls etc. 

°'::1 cr Plei.wonp I. one lead tom dn., 
ordos 1,800' of tepe and st7 1 
200/A0V AC. Fully 

OUR PRICE f27.50 P&P 75p 

KE630 3 Station INTERCOM 

Masts as3 two sub...mom Can bia 
used on disk or wall mounted. Comp-
lete with cable and batteries 

OUR PRICE £5.25 P&P 50p 

SINCLAIR 

CAMBRIDGE 

CALCULATOR 
To build yourself. 
Complete kit of pars 
with glee by .tep 
instructions to build 
a full specification 
pocket sized 
calculator. 

OUR PRICE 

£24.95 P&P free 

ALSO AVAILABLE READY BUILT 
Recommended Price £29.95 

OUR PRICE £27.20 PAP 250 

Also available-

SINCLAIR EXECUTIVE 
Recommended Price £39.00 

OUR PRICE £35.45 P&P 25p 

SINCLAIR EXECUTIVE 

with MEMORY 
R.ornmendad Price £49.00 

OUR PRICE £40.75 p&p 25, 

SPECIAL PURCHASE!! 

BSR 8 Track Player Chassis 
Famous BOA 
wrack chassis 
as used in 
model TO8S 
complete with 
Sher and 
black scut. 
cheon, reedy 
to fit into 

Outputb.  125mV. 
240V AC. Overall es app. 185 x 215 
x 8Ornm. 

OUR PRICE £8.95 P&P5Op 

MP7 MIXER-PREAMPLIFIER 
5 Microphone 
inputs «eh with 
individu.l gain 
controls enabling 
complete mixing 
facilities. flattery operated. Si..: 235 
x 127 o 76mm. Inputs: Mies 3 x 3mV 
50k: 2 x 3inV 600 ohms. Phono. Msg. 
ern1/ 50k: Phono Ceramic 100mV 1 
Meg. Output 250mV 100k. 

OUR PRICE £8.97 P&P 200 

FM TUNER CHASSIS 
6 transistor 
high quelitY 
tunes Siz• 
only 153 x 
101 o 63min 
3 IF stages. 
Double tuned 
discriminator. 
Ample output to feed rnort amplifiers 
Oqrates on 9V battery. Covers 88-
108MHz. Ready built, ready for 

value for money. 

OUR PRICE £5.95 P&P 250 

A1018 FM TUNER 
Specification 
as above FM 
chassis but 
complete in 
cabinet with 
on/off switch. 
Size 184 x 
960 127mm. 

OUR PRICE £9.65 P&P 30p 

Stereo multiplex adapter £4.97 

DT558 DIGITAL CLOCK 

MECHANISM 
Features 
24 hour 
alarm 

st 1n9.111% 
in butts 
On/oft 
and . 10 
alarrn 'sleep' MOO, OlUttOret•O rot-

ary dial with hours minutes and sec-
onds. Automatically turns off radio. 
TV, light etc. and with auto-switch-
ing will turn on again when recloisd. 
240V AC ...Mom Switch rating 
250V. 3 Amp. 

OUR PRICE f....95 P&P 350 

1/4. 

BINATONE DS100 Digital 

Clock 
240V mains 
operation. 
Ivory coos 
with large 
clear numbers 
for hours, 
minutes and »conch. Sue 159 o 76 o 
82mm. 

OUR PRICE £4.50 P&P 30p 

AUDIOTRONIC AHA101 

Stereo Headphone Amplifier 
All silicon, 
transistor 
amplifier op., 
ales from mag I 
netie ceramic 
or tuner 
inputs with 
twin stereo headPhow .tPuts and 
separate volume ontrols for each 
channel. Operates from 9V battery. 
INPUTS: 5mV and 100.1V. 
OUTPUT: 500W per channel. 

OUR PRICE £7.50 P&P 20p 



AUDIOTRONIC AMR9000 
Global AM/FM Portable Radio 
10 wavebirnds 
covering AM. 
535- 1605kHz 
LW: 150-380 
kHz. MB 1.6 - 
4MHz. 51111: 
4-8MHz. 
SW2. 8-1.6 
MHz. SINI 
16-24MHz. 
PSE11: 30-50 
MHz. PSB2: 148-174MHz. FM 88-
108MHz. Ai. 108-136MHz. Feature 
time zone map and timing dial. Large 
clear scale. Telescopic aerial and built 
in aerial. AFC on FM. 6"x4" speaker 
and personal ...piece. Battery/mens 
opernion. Sae 345 x 133 o305mm. 

OUR PRICE £36.00 P&P 50p 

AUDIOTRONIC DOLBY B 
Noise Reduction Units 
Reduce tape hiss by 3d8 at 600Hz, 
6dB at 1200111 and 10dB for all freq. 
uencles above 30001.1. Sae: 460 
203 x 79rnm AC 220/240V 

For uta with sent.prof“stonal tape 
recorders. Frequency response 30Hz 
-20kHz 2dB. S/N better than 70dB. 
Full source/tape monitoring. Switch-
able multiplex filter. Supplied with 
test tape. 

OUR PRICE £50.00 P&P 50p 

PROCESS 2 
For use with cm... and tape record-
ers. Frequency response 301.4-20k Hz 
Switchable multiplex filter. 2 Dolby 
calibration meters. Off tape monitor. 
ing. S/N better than 70dB. Supplied 
complete with test tape or cassette. 

OUR PRICE £34.50 P&P 50p 

CT5050 Cassette Recorder 

Instant recording and playing. Piano 
key controls. Au tomato level control. 
Built-in speaker Complete with rem-
ote control microphone, carrying case 
and should. strap. 

OUR PRICE £8.50 P&P 50p 

AUDIOTRONIC AC0660 
Stereo Cassette Deck 

A beautifully styled foci track stereo 
deck with an outstanding sp.if icateon 
of feted at • remarkably low woe. 
Incorporates a host of features includ-
ing switch/WIe noise filter, norm./ 

V chrome tape selector, twin U meter 
did., record/plryback level controls, 
front panel headphone socket, record-
ing indicator lamp, phono/Din line in-
put sockets, 3.5mm microphone in-
sockets etc, etc. Frequency response: 
40-12kHz 140-16kHz Cr02), S/74, 
-45dB. Crosstalk 45dB. Separation: 
-35dB. Noise limiter --6dB at 104tH,. 
Complete with connecting lead. 

OUR PRICE £39.50 Pay sop 

INCORPORATING LASKYS RADIO 
AND G. W. SMITH & CO. (RADIO). 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE s 10 25 
C60 £1.37 E2.61 £6.16 
C90 £1.95 £3.70 £8.71 
C120 £2.38 £4.50 £10.6 

AUDIOTRONIC 
Cr02 CASSETTES 
TYPE 5 10 25 
CR60 £3.41 £6.72 £ 16.63 
CR90 £4.63 £9.19 £22.80 

AUDIOTRONIC 
8 TRACK CARTRIDGES 
TYPE Each 5 10 
40M 759 £3.50 £6.50 
80M 99p £4.70 £8.90 
P&P Cassettes 3p. Cartridges 5p each 
OVER 10 of either FREE. 

PROCESS 4 

Sci cCUra looms!. 

OUR PRICE £24.95 per pair 
P302 Two Channel 300mW 

OUR PRICE £52.50 per pair 
P1003 Three Channel 1 Watt 

OUR PRICE £71.25 per pair 
P&P 50p per pair 

NB Loence required for use in UK 

1021 Stereo Listening Station 
For balancing 
and gain Weston 
cf lucd,p.ake,s 
with additional 
facility for stetec 
headphone 
switching. Two 
gain controls. speaken off slide 
twitch. stereo headphone socket. 

OUR PRICE £2.25 P&P 15p 

AUDIOTRONIC STEREO 
HEADPHONES 
LSH20 Indovidual 
volume controls. 
Steno/mono 
switch. 8 ohms. 
40- 19 00011.. 

£3.75 P&P 30p 

LSH30 Open back 
type. Individual 
tone and volume 
controls. 8 ohms. 
30 - 20,000Hz 

OUR PRICE 
£5.95 P&P 30P 

LSH40 Two wry 
Weaker system 
Individual 
yolurne control. 
8 ohms. 
20-20.000Hz 

OUR PRICE 
£7.50 P&P 30p 

LSH60 3" speaker 
units. 8 ohms. 
Complete with 
zipped carrying 
CeSe. 
20-213,000Hr. 

OUR PRICE 
£8.95 P&P 301, 

LSH50 Electrostatic 
with self 
powered energrser. 
and control unit, 
rah headphone 

selector. 
4-32 ohms 
20-24,000Hz. 

OUR PRICE 
£16.95 P&P 30p 

L01-1400 4 channel 
dynamic head. 
picones, Each ear. 
peke has four 
drive units. 
4-32 ohms 
20-20,000Hz 

OUR PRICE £9.95 P&P 30p 

EA41 REVERBERATION 
AMPLIFIER 
Self cont.n.l, 
tranestornad, 
battery operat. 
Simply plug in 
merophone, gonad cii . rid o 
your amph i... Volume control and 
depth of reverberation control Beau. 
walnut cabinet. 184 e 77 1(718mm, 

OUR PRICE £7.50 P&P ZOp 

SPECIAL 
BARGAIN! 
FERGUSON 
3406 HI-FI 
SPEAKERS 
High quality 2 was weak. systems. 
25 Watts. 4-8 ohm. 40Hz - 18kHr. 
Sise. 560 o 340 n 255mm. approx. 
Wood grain fiegir with black front. 

OUR PRICE £29.95 PR. P&P £ 1 

RECORD DECKS P&P 50p 
BSR McDONALD 
C114 Mon.  £3.95 
C129 Mono  £S.50 
C137  £7.00 
510/TPD I £12.55 
610  £11.30 
610/TPDI  £15.35 
710 £23.10 
810 £28.25 
MP60  £8.85 
MP60/ADC K8  £10.90 
MP60/TPD1  £14.15 
11170 £11.60 
H 770/ADC K7E £14.25 
HT70/TPDI £16.55 
CONNOISSEUR 
1301 Kit  £10.20 
801 Chassis  £12.50 
BD2/SAU2/Chatse. £25.50 
BD2/SAU2/Plenth/Cover  £32.25 
OAR RARO 
1025T Stereo  £4.95 
2025TC Less Cartrolge  £6.35 
2025TC/KS40A  £6.95 
SP25 Mk3  £9.25 
SP25 Mk3/G800 £10.95 
SP25 Mk4/M75-6   £13.90 
SP25 Mk4  £10.90 

SL658 
SL 7213 

401 
ZERO 100  
ZERO 100S  
ZERO 100513  

GOL DR ING 
G101/P/C Mk2 
GL72  
GL72P 
GL75  
GL75P 
GL78  
G L 78/P/C  
GL85/P/C  

RECORD DECK PACKAGES 

£20.00 
£11.15 
£17.75 
£28.00 
£213.60 
£34.10 
£31.40 
£29.20 

£22.50 
£25.45 
£33.75 
£32.20 
£41.65 
£34.60 
£56.25 
£72.00 

BSR McDONALD P8rP 75p 
210/SC7M  
C129  £9.50 
MP60/G800 Console  £17.85 
MP60/TPDVADC K8  £16.97 
MR30/M44 - 7 Console  £17.50 
HT70/TPD1 /ADC K7E ......   £ 19.20 
610/TP131/ADC K8  119.42 
GARRARD 
2025TC/9TA•HCD  £11.35 
SP25 Mk3/G800.... ............ £ 17.10 
SP25 Mk3/M44E  £18.25 
SP25 Mk3/%144-7  £17.80 
SP25 Mk3/M55E  £18.80 
SP25 Mk3 Module/M75-6  £19.45 
AP76/G800  £26.75 
AP76/G800E  £28.95 
AP76/M44 -7 £27 50 
AP76/M44E_____   £28.00 
AP76/M55E  £28.60 
AP76/M75ED   £35.20 
AP76/M7SEJ........ ............ _  £31.20 
COLORING 
GL72/G800  £3565 
GL75/G800  £40.90 
GL75/G800E  £43.35 
GL78/G800  £4565 
GI.78/G800E  £48.15 
G101/P/C/G800  £23.70 
PHILIPS 
GA105/GP200  £12.40 
GA205  f17.40 
GA207  £20.90 

RANK DOMUS 
8020000  £4360 
BA4000  £53.95 
1306000  £67.50 
WHARFEDALE 
Linton W30 Teak  £23.80 
Lemon 0930 White    £25.10 

LINEAR 202 
STEREO AMPLIFIER 

- - _ 

20 Watts RMS Ste... Amp...m with 
controls for volume, balance, bass end 
treble. Mono/Stereo switch, loudness 
and scratch filters. Uses 20 Silicon 
transom,. Inputs for magneto and 
crystal cartridge. Aux, and tape. 

OUR PRICE f22.50 P&P 50p 

SPECIAL BARGAIN!! 
PHONIC 10 Two Way Speakers 
Matched pair 
of compact • 
book-shelf 
speakers of 
untque desegn 
Incorporaung 
a 2" her 
fretwency und 
& 6 woofer. 
8 ohms kneed 
enc.. Si,,: 348 • 
228 x 110mm. 

OUR PRICE £8.85 Pair PAP SOp  

LEAK TRUSPEED Mk3 
RECORD 
DECK 
PACKAGE 
I more°, 

\ 
rev - 
speed 
synchron 
cois hysteresis 
motor giving 
constant turntable 
weed. 33 and 45 rpm. Cast Allan. 
mum turntable. Fitted Goldring L75 
iirm and G800 cartridge, complete in 
plinth with perspex cover. Sae 321 x 
4000 191mm no, corer. AC100-130 
and 200-250V. 

OUR PRICE £35.95 P&P 759 

AUDIOTRONIC AMC50E 
STEREO Magnetic CARTRIDGE 
Made by 
SHURE the 
AMC50E 
often Prof-
essional peel 
ormanc• at 
budget proa 
Frequency 

H,-
Output voltage 
6.6rnV. Compliance 5 a 10-6 cm/ 
dyne. Tracking force % to 2 grammes. 
Seu2... Ellett.' diamond .0007" 

OUR PRICE £4.50 yaY 12p  

AD-76K 
STEREO ' 

CARTRIDGE \ Jr 
Frequency 

MAGNETIC 

response 20Hz-
201.Hz. Output: 
5mV11kHz 5 cm/sec/. 0.7 mil conical 
diamond stylus. Channel separation 
20dB. Tracking weight 114-2/S ens. 
One.' price £3.50 

OUR PRICE £1.95 P&P 12p 

TELETON 
F2100 
STEREO 
RECEIVER I 
SYSTEM 

6 watts per channel AM/FM St.en 
tuner amplifier, G d 2025TC rec-
ord deck with plinth, corer and stereo 
cartrolge,and a pair of Keletron 1550 
...kers. SUPER VALUE! 

OUR PRICE £48.50 a Ins. £ 1.25 

ALL PRICES 
EXCLUDE VAT 

07 EDEN ST. KINGSTON 
32 HILL ST, RICHMOND 

CALL INTO YOUR 
NEAREST BRANCH 
OR ORDER WITH 
CONFIDENCE BY 
MAIL ORDER 
CENTRAL LONDON 

10 TOTTENHAM Cr, RD, 
27 TOTTENHAM Cr. RD. 
33 TOTTENHAM CT. RD, 
42/45 TOTTENHAM Cr. RD. 
87 TOTTENHAM Cr. RD, 
257/8 TOTTENHAM CT, RD. 
01 OLD COMPTON ST. 
3 LISLE ST, WCI 
14 LISLE ST, WC2 
118 EDGWARE RD. W2 
193 EDGWARE RD. WI 
207 EDGWARE RD, Vil 
311 EDGWARE RD. W2 
346 EDGWARE RD. W2 
382 EDGWARE RD. W2 
109 FLEET ST. ECI 
152/3 FLEET ST. EC4 
378 HARROW RD, W9 

01-637 2230 
01-637 3715 
01-616 2605 
01-636 0845 
01-580 3739 
01-580 0670 
01-437 9369 
01-437 8204 
01.4379155 
01-723 9789 
01-723 6211 
01-723 3271 
01.2620387 
01.723 4453 
01.723 4194 
01-353 5812 
01-353 2833 
01.2869530 

ESSEX 

16 SOUTH ST. ROMFORD 70-20218 

SURREY 

1046 WHITGIFT CENTRE, CROYDON 
014411 3027 
01-546 7845 
01-941 1441 

KENT 

53/57 CAMDEN RD, TUNIMIDGE WELLS 
0192-23242 

LEICESTERSHIRE 

45 MARKET PLACE, LEICESTER 
0533-537678 

ALL BRANCHES OPEN FROM 

93m to 6pm MON. TO SAT. 

HEAD OFFICE AND MAIL 
ORDER DEPARTMENT 
AUDIOTRONIC HOUSE. 

THE HYDE INDUSTRIAL ESTATE, 

THE HYDE, LONDON NW9 6JJ 

TELEPHONE 01-205 3735 & 5551 

MAIL ORDER SPECIALISTS 
We offer a speedy and efficient 
•ervic ri by mad order 
Remember to add 10 VAT to 
total as'ut ot good. including 
Carriam and packing and send 
cash ultm order to head office 
TO AVOID DELAYS PLEASE 
PRINT NAME AND ADDRESS 
CLEARLY IN CAPITALS 

BARCLAYCARD 
8, ACCESS 

• Holders welcome 

AIM call into any =It 1:1 or legrpnonr your 

  order lo head office 
CREDIT TERM'S available for 
Pl"•."al Shdeerrs en •ale• of 
(SO and ovt, 

BARGAIN CENTRE 
Many • pecial clearance alien 
and rod ot stock lines at 
87 TOTTENHAM COURT RD 
FOR PERSONAL SHOPPERS 

EXPORT Pi- runnel .. elicits 
arranged for ov ...... vi•itor• 
al all our branch•• 
GOods despatched to all pails 
of thr world through OW E • pat 
Mail Orda DePanwr", 
Immediate attention 1,1VP0 to 
orders 

CHEQUES ACCEPTED 

FROM PERSONAL 

SHOPPERS ONLY WITH 

BANKERS CARD, 
ALL PRICES CORRECT Al 

111 71 BUT SUOJECT 
TO CHANCE f 60f 

I MM./ MR I 
F 

1105 



«MO 

•IMMI 1•PREPAIC 
AUDIO BARGAINS 

e STEREO DECODER 
£4.95 
Incl. P. e. P. and V.A. T. 

Ready built unit, ready for connection to the I.F. stages of 
existing FM Radio or Tuner. A tell take light can be connected. 
The Unit is a small printed circuit, no further alignment 
necessary. 
L.E.D. Is recommended as the indicating light. Suitable 
device available from us at 38p. Instructions included. 

3 WR.m.s.I.C. AMP 
only £1.65 bd. P. L P. and VAT Order Code I.C.A. 

on p' t. Board with all components 
or 2 on one board for £2 86 
Order Code 1.C.A.I/S 
These amps. are supplied with a free booklet 
on connecting up. specifications and easy to 
build orolects using the I.C.A 1 

5W 8t 10W AMPS 
5Womy£1.98 
10W ONLY £2.49 

inc. P. 8. P. and VAT 
These matchbox size amplifiers have an exceptionally 
good tone and quality for the price. They are only 2}"x 11". 
The 5W amp will run from a 12V car battery making it very 
suitable for portable voice reinforcement such as public 
functions. Two amplifiers are ideal for stereo. Complete 
connection details and treble, bass, volume and balance 
control circuit diagrams are supplied with each unit. 
Discounts are available for quantity orders. More details on 
request. Cheapest in the UK. Built and tested. 

Now available for 5 8glOWAMPS 
Pre-assembled printed circuit boards 2- x 3 - available in 
stereo only, will fit • 15 edge connector. 

Stereo Pre-Amp 1 ( Pre 1). This unit is for use with low gain 
crystal or ceramic pick-up cartridges. £1.21 

Stereo Pre-Amp 2 ( Pre 2). This unit is for use with magnetic 
pick-up cartridges. £1.69 

Stereo Tone Control (STC). This unit is an active tone 
control board and when used with the right potentiometers 
will give bass and treble boost and cut. £1.21 

Instruction leaflet supplied with all units. Post and 
% packing and VAT included in prices. 

• enclos,'MIR MIMI 11.1% 
Decoutis. 

3W Amps/ . 5W Amps IOW Arno, 

Stereo Pre-Amps r   Stereo Pre- Amps 2 . 

Stereo Tone Controls   
(Please Insert quantifies and delete those not a0Plicable) 

Name   

Address 

o BI•PREPAK 
Dept. D, 222/224 West Road, 

Westcliffe-on-Sea, Essex SSO 9DF 

 e 

'i!FI11flJ 
MONEY BACK IF NOT SATISFIED 

All bran(' new, full spec. Top grade. 

FREE fabulous NEW catalogue. Send S.A.E. 

Red + data. 1/8" pin source LED's 17f£ TII 209 and clip 220 
BIG 5" panel clio and RED LED 28p. GREEN and clip Sip. 
INFRA RED LED Et IC photo amp 44p and amp/switch Up. 

DIGITAL DISPLAY. LEO 1/3" 0-9 DP. DIL. £1.89. Minitron type 0-9 DP OIL 
£1 11. SOCKETS 13p. Calculator belt/mains from Me. 

IC CIOITAL CLOCH CHIPS. Texas etc. with 4 displays £1211 diaPlaYs 
and chip £14.Mostek data and alarm chips with 8 displays £19. pcb £1.45. 
KIT: All parts and ease. National chlp. 4 digit £20. 6 x £23. 
GAS sensor TGS 308 £7. KIT £419. Fully built £8. 
With data INTEGRATED CIRCUITS 741: 8 pin 29p, to 99 and 14 pin 27p, 
748 330. 709 21p, 710 35p, 723 Sep. 555 timer 711p. ZN4I4 ro. £1.10. 703 rf if 28p, 
rnc 1310 and led £2•711. (no 1339 £1 29. TAD 100 and if £2 
1 AMP + REGULATOR 780S, (8, 740) V. also 12 L 15V E1•49. 
AUDIO AMPS: mfc 4000 50p; 1 and 2W £1.19: 3W £1 21. 

74N TTL low prices 
• 0 .0" 

Gates 7400, etc. lip, 7413 32p, 7447 £1.25, 7470/72 32p, 7474178 390, zoo 
7412 tep, 74121 49p and all others in cat. 
NEW 16 pin counter/driver 90/47 £2•25. DALO p.c.b. PEN 69P, 
OIL SOCKETS: Professional/gold P. Pins hl or lo Profile 8, 14, 16 Pin 13p. 

2N3055 33p four £1. BC107, BC108, BC1011 all 7p each. 
IN914 3p, ZENERS BZY88 Op, IA RECTS 50V hp, 400V 5p, BRIDGE 20P, 
FITS: 2N3819 lip. 2N38231 20p, 4416E 25p, BC182/3/4 10p, BC212/3/4 11p, 
BCY70 13p, 80131/2 35p ea., 13FY51/2/315p, TIS43 25p, 2N2926 Oy 7p, 2N3053 I5p; 
2N3702/3/4/5/617/819/10/11 all 1p ea..2N3904/8 14p. HEATSINKS 5I/T05. 18f/T018 
Sp. 103: 4YL 29p. TV3 14p 
CAPACITORS: 25V 10, 50, 100 uf Sp. DISCS 4p, PRESETS 5p, CARBON-
PTS 11p. Switch + 11p. Dual 55p. ULTRASONIC TRANSDUCERS £2 ea. 
FLUORESCENT LIGHTS, 8W 13" 12 VOLT £2.19. 

15111131US ADD 10% VAT TO PRICES. 

P. 8. P. 10p CWO. 

elgoitiunms P.O. BOX 29, BRACKNELL, BERK*, • 

CASED AMPLIFIERS 
Polished wooden cabinet 14 x 
13 x 9" containing a sensitive 
(20uV) 4 valve amplifier with 
tone and vol. controls. 3 watts 
output to 7 x 4" 30 speaker. 
Also Included Is a non-
standard tape deck with 
solenoid operation. Supplied 
in good working condition 
complete with circuit diagram. 
Standard mains operation. 

„„i Only £3 (£1 up to 200 miles, 
£1.25 over). Suitable cassette 
£1. Spare head 30p; Amplifier 

chassis only. complete and tested £1 65 (40p). 7 :e 4" Speaker 40P OW 

7Ib BARGAIN PARCELS 
Hundreds of new components-resistors. capacitors, crystals, pots, switches. 
computer panels with transistors and loads of odds and soda. Still only £1.63 
(40P). 

COMPUTER PANELS 
3Ib asstd. panels L1 (3010: 71 0 £2 (40P): 58Ib £11 (c. pd.). 12 top quality panels 

, containing power transistors, IC'., trimpote, etc. £2 (30p); 100 boards £12 (ED. 
Pack containing at least 500 components, Inc. at least 50 Transistors 00 p(20p). 

NEW COMPONENTS 
SCR's: 200V 5A 40p; 400V SA 110p; BY2I0 1200V SA 40p: OCIS 20p, 0C451113: 
0071 Sp; 0C140 2SP: 0C170 15p; 0C171 15p; BFY113 12p: BCY72 Sp: 2N3055 
35p; XC121 5p: BC107 Sp; 2N3708 Sp; 741C 1099 or 8 pin OIL 32p; 100V BA 
diodes 20p: 3.9V or 27V 400mW miners 7p; 22V 1W 10P 

BULK COMPONENTS 
500 asstd. resistors £1 (20p); 300 capacitors, all types £1 (30p) 25 asstd 10X 
crystals 75p (3013): 40 asstd. pots £1 (30P). 

EX-COMPUTER EQUIPMENT 
1200' S" tape on 7" NAB spool SIP (Moll 1800 5" tape on 10i" NAB spool in 
cat/ Sip (40P); Screw top electrolytic capacitors: 20.000uF 50V Sep (25P): 
48.500ye 25V 60p (25p); 35.000pF 15V 40p (MN; 40,003e 10V 40p (20P): 20.000pF 
30V 40p (20p); 25,000e 25V 40p (200). 

pFalants. .50 (40 :£ 2230V 50Hpz).6 ;" dia. blades 2800 rpm complete with grill and mounting 

. Heavy duty heat sinks 6 x S x 3" with 2 power transistors 80p (30P) 

TEST GEAR 
• TF144G sig gen, 85kHz-25MHz.1pV-I V output £16. BFO No. 8 audio oscillator, 
50Hz-20kHz 100 or 6000 output. meered. £9. Oscilloscopes in stock, ring for 
details. 

ODD UNITS 
Useful module containing 0C35, 2e 0C44, GET103, R's. C's. etc. 40p ( I0p). 
Cats whisker and crystal 15p; Unit with 2 modern do lever switches. 3 trim. 
pots. etc. 60p (10p). 

ADD 10% TO TOTAL FOR VAT 
Carr. In brackets: small parts 5P. 

GREENWELD ELECTRONICS (PW I I) 
24 Goodhart Way, West Wickham, Kent. Shops at 21 Deptford Broadway 
SES. Tel. 01-692 2009 and 38 Lower Addiscombe Road, Croydon. Co. %mgr. No.820919 Tpleipilninii Snirthiina ((1702) 46:J4 

NEI RIM BM MIR Ma 
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Trannies 
All orders to be sent to our new 
retail shop at:-

4 Bush House, Bush Fair, 
HARLOW, ESSEX. 

Telephone: 37739 — 

All Prices 
FULLY 

INCLUSIVE 
of VAT 

P. & P. 10p. Catalogue lop. 

74 Series TTL 
(National Semiconductors and I.T.T.) 

LOW PRICES, HIGH QUALITY 

• 100 plus lene 10 0:, MI 

the 25 + column 
N • 25+ 
7400 SOp 16p 
7401 1301) 18p 
7402 209 18p 
7403 20P 18p 
7404 Sip lap 
7405 Sip 19p 
7406 649 49p 
7407 54P 489 
7408 299 24p 
7409 290 249 
7410 209 18p 
7411 237 Lip 
7412 409 Up 
7413 Illp top 
7416 49p 47p 
7417 • 677 Up 
7420 209 18p 
7422 1110P 68P • 
7429 80p 68p 
7425 flOp 58p 
7426 Up Illp 
7427 659 51p 
7428 top 799 
7430 209 18p 
7432 429 U P 
7433 979 Sip 
7437 P 74p 
7438 770 74p 
7440 209 18p 
7441 Sip 789 
7442 Ellp 789 
7443 1140 1192 
7444 21-57 21-52 
7445 22-81 92-18 
1446 12-81 12-18 

Nee 1 -I- 23 t Noe I -r 
7447 01-48 11-87 74123 13-35 
7448 11-98 11-81 74141 11-10 
7450 207 169 74145 21-65 
7451 20p 199 74150 23-80 
7453 20p 19p 74151 21-21 
7434 20p 18p 74153 11-32 
7460 20p 187 74164 1E90 
7470 339 27p 74103 11-65 
7472 330 309 74156 1195 
7473 409 429 74157 01-54 
7474 44p 409 74160 U-113 
7473 639 57p 74161 0E-18 
7476 559 Sip 74162 1494 
7490 11-10 990 74163 91-84 
7481 01-37 01-26 74164 £2-78 
7482 61-10 997 74165 22-78 
7483 01-32 01-29 74166 91-28 
7434 01-32 01-21 74174 12-78 
7485 12-75 02-64 74175 21-94 
7486 49p 417 74176 11-99 
7489 04-95 04-29 74177 12-75 
7490 82p 71p 74180 12-76 
7492 849 65p 74181 06-49 
7493 82p 667 74182 12-16 
7494 11-04 93p 74184 ten 
7495 11-14 01-03 74190 0-08 
7496 1195 21-15 74191 12-80 
74100 12-75 02-58 74192 12-58 
74104 11-18 01-14 74193 feu 
74105 11-18 01-14 74194 18-27 
74107 48P 469 74195 9142 
74110 679 651. 74196 12-18 
74111 11-52 21-40 74197 ten 
74118 81-10 809 74198 16-66 
74119 111-64 01-54 74199 86-86 
74121 479 42p 74200 0E6-40 
74122 01-70 01-59 

25+ 
03-28 
997 

01-48 
12-75 
01-15 
11-15 
11-87 
11-21 
11-21 
01-43 
12-05 
U-05 
14154 
64-54 
62-68 
12-63 
£394 
12-06 
111-81 
21-87 
22-64 
tE-64 
U-05 
13-02 
12-4E 
/12-139 
1294 
92-80 
12-30 
63-15 
02-30 
22-06 
0286 
118-05 
1606 

1:21-12 

Linear Integrated Circuits 
301 DOL 50p 723c DOL 99p 
301 TO99 559 7230 TO99 95p 
301 9 PIN DI 1. 469 741c 8 PIN DOL 38p 
301.4 DOL 699 7410 14 PIN DI I. 39p 
30IA TO99 Up 7410 TO99 41p 
301A 8 PIN 1/11. 66p 7470 DOL 48p 
307 DOL 899 748e DOL 89p 
307 T099 699 740e TOCS 419 
307 8 PIN 1,11. 667 
308 TO99 6 46p 
308A 7099 6 409 THE FERRANTI 
700e DIO. 859 RADIO IC 
709c 7099 81p Z5414 11 32 

Electrolytic 
Capacitors 
4 VOLT 

47µP 139p 
100µF gilip 
220µF (19p 
330 F 65p 
1000p I' 18P 
4700/ 29p 

6-3 VOLT 
33µF 6 i P 
68µF 6Ip 
15(har (HP 
470µF lip 
680pF 131, 
I500µF 189 
2200µF 189 
3300µF 269 

10 VOLT 
221-F flip 
47µF 13Ip 
100µF OIP 
220µF 8p 
330µ1, 10p 
470µF 10p 
1000µF lip 
1500µF 201) 
2200µF 249 

16 VOLT 
15µ1, Inp 
33µ1, 13Ip 
150µF 690 
150µF OP 
220µF 9p 
680/aF 17p 
1000µP 177 
150011P 259 
I000pF 489 

25 VOLT 
10µF 85p 

47µF 
100µF 
150µF 
220µF 

eatir, 

6Ip 

[14' 
10p 
18p 
209 

1000µF 229 
22000F 899 
5000µF 68p 

40 VOLT 
(Pee SIP 
15µF 819 
33µF 

40 VOLT 
47µF 8114 
100µF 9p 
68µF 10p 
220µF I 1p 
470µF 199 
6130µF 259 
1000µF Ebp 
2200µ 1, 44p 

63 VOLT 
1µ1, 
2-2µF 
4.7µF 
(1684e;  

giel 
100µF 
150µF 
22OµF 
33(1µF 
47OµF 
1000µ1, 

81P 
651) 
651/ 
651. 
6jp 
elp 
10p 
lip 
13p 
199 
22p 
26p 
44p 

VOLUME CONTROLS 
Potentiometer. 
Carbon track 500 LT to 2-23111. 
Log or Linear. 
Single 18p. Dual gang (stereo) 44p. 
Single type with D.P. switch lap 
extra. 

CARBON SKELETON 
PRESETS 
Small high quality type (linear 
only). All valves 100-5 me g ohms. 
—1 watt sp each 
-2.5 watt tiép each 

THYRISTORS 
P.I.V. 50 100 200 
1 Amp 28p Up 419 
3 Amps 44p 60p 110p 

P.I.V. 300 400 
1 Amp 447 539 
3 Amp. -- 60p 

SLIDE SWITCH 
8 PST 119 each. D.P.D.T. 139 each. 

MINIATURE NEON 
LAMPS 
2.10V or 110V 1-4 45p. 5 plus 41p 
each. 

Mullard Polyester Capacitors 
C280 SERIES 
250V P.C. mounting: 00IµF, 0-015, 0.022 35p. 0-033, 0-047, 0 068 47. 0-1 4Ip. 

15, 22 5/9, 0-33 7p. 0-47 95p. 0-68 129. 1µF 14P. 1611P 22P. 27p. 
C296 SERIES 
400V: 0-001µF, 0-0015, 0-0022, 0-0033, 0-0047 Sp. 0-0068, 0-01, 0-015, 0-022, 0-033 alp. 
0.047, 0-068, 0-1 44. 0-15 Sip. 0-22 81P- 0 33 1211- 0-47 144. 
160V: 0-01µP, 0-013, 0-02.2, 0033, 0-047, 0-068 3Ip. 0-1 4p. 0-15 4p. 0-1 
0- 06, 0-22 ep. 0-33 79. 0-47 91p. 0-68 12p. lad, 14Ip. I-5µF 22p. 5-Sµ1, 249 

21 s 31 
25 x 
31 x Il 
30 x 
17 x 2/ 
17 x 31 
17 x 0 ( Plain, 
Pin insertion tool 
Spot face cutter 
Pk 36 Pins 

AMTRON KITS 
We have been appointed stockist of 
Amtron high quality construction kits. 

(20p P/P on all kits) 

UK6,5 Transistor tester   12-60 
CK120 111-F1 Amplifier 12,   15-20 
LK110StereoAmp3+5w  811-07 
CK115 Ill- F1 Amp Mr   SA-81 
1•K220 Signal Injector   12-57 
UK300 Four Channel Radio Control 

transmitter   96.65 
1'1(310 Radio Control Receiver   18-ES 
I K325 1.1XC2' Channel Splitting 

Unit. 1000 & 2000 Hz  27-85 
CH330 '0X172' Channel Splitting 

Unit. 1500 re 2500 Hz   97.88 
l• K415 Resistor Box   1889 
U1(425 Capacitor Box   88-89 
eK515 31W Radio Receiver   2786 
CK790 Capacitive Burglar Alarm 27-57 

Many other kits available. Send for the 
free Amtron Catalogue. 

* These Kit Prices Include VAT * 

OUR NEW 

RETAIL 

SHOP IS NOW 

OPEN 
Monday to Saturday 9-5-30 

Friday late opening 6 o'clock 

VEROBOARD 
01 
249 
27p 
279 
Sip 
82p 

11.10 

679 
469 
2-01/ 

0-15 
197 
289 
28p 
81p 
Up 
877 
90P 
67p 
48p 
SOP 

Resistors 
I watt 5% carbon   
* watt 5% ...bon   
1 watt 10% carbon   
range 10 ohms to 4-7 megoluna 
O watt m/o 2 %  
range 10 ohms to 1 megohma 

«VI BARGAIN 
PACKS 

El 10 Silicon NPN Pon, transistors 
(220035) tested/unmarked. 

91 30 Plastic FET's unmarked/tmtested, 
similar to 2703819. 
20 TOI Transistors NPN 2 to 5 amp 
untested/unmarked. 

91 20 7018 transistors PNP like BC178. 
BC179 etc. untested/unmarked. 

11 30 Plastic 2N3055 unmarked/untested 
T0220 case. 

Li 10 General Purpose, fully tested 
PET'. 

11 500 carbon resistors 5, 1, 1, 2 watt. 
21 100 Electrolytic condensers. 
91 250 Ceramic Polystyrene, Silver 

Mica etc, Condeneent. 
21 250 Polyeater, Polycarbonate. Paper. 

etc. condensers. 
21 25 Potentiometers assorted. 
II 250 High Stab 1%, 2%, 5% reslaton. 
91 1lb Aaeorted nota, bolts, washers, 

spacers, etc. 
II 25 Assorted Switches, rotary, lever, 

micro, toggle, etc. 
01 50 Preset Potentiometers 

* any 5 packs £4 * 
P/P 10o for ..nr0 Park 

Transformers 
Primary 200-220-240 volt. P/P 
DITIII 12 volt -15 amps 91-11 169 
MTI I I/B 24 volt -25 amp 91-36 20p 
MT71 12 volt 2 amp !FRI 22p 
31T7I/B 24 volt I amp 21-76 22p 
31118 12 volt 4 amp 12-47 96p 
MT18/13 24 volt 2 amp 13-47 36p 

30 volt tranzlormers 
Prim 200-220-240v. Secondary voltage. 
12 15, 20. 24, 30v or 12-0-12v or 15-0-15v. 
DIT11.2 -5 amps 11-82 22p 
MT79 I 21-80 36p 
MT 3 ', 18-96 36p 
SITIO 3 23-30 42p 
31T31 5 2484 49p 

50 volt transformers 
Prim 200-220-240v' Secondary volt. IS, 
23,33, 40. 50v or 25-0-215 volt. 

mile2 -5 amps 21-78 30p 
31T103 1 82-58 38p 1p 
317105 3 24-84 52p 1p 
MT106 4 26.02 121, PIP 

4p 

MINITRON DIGITAL 
INDICATOR TYPE 3015F 

Read 0-9 and decimals. ONLY 8135 

400mW ZENER DIODES 
BEV88 Series 3-3 volt to 33 volt. 

1-99 100 plus 
Op 

60 volt transformer 
Prim 200-220-240 Secondary 24, 30. 40, 
48, 60v or 24-0-24v or 30-0-30, 
MT124AT -5 amp 11-76 38p 
MT126AT 1 92-47 34p 
T127 2 L3-90 44p 

Miniature transformer, 
Prim 220 volt 
BT606 100mA 6-0-6, 98p 15p 
BT909 100mA 9-0-9v 98p 159 
BT12012 100mA 12-0-12v 9.1-08 15p , 
BT24024 100mA 24-0-24v 11-95 159 

Transient/ BC109 14 BC303 60p 31P8121 Up TIP32A 78p Diodes lb 
Diodes Bc113 1.115p BC304 409 MP8122 447 TIP33 114)11 Itootelm 

BC116 1139 BCY70 17p MP8123 50p TIP34A 
AC107 16p BCI26 169 BCY71 87p NKT2111383i 11-64 N 
AC126 14p 13C126 25p BCY72 179 NKT212 Elp TIP35A 11N981164 88pP 
AC127 18p BC132 lop BD131 68p NKT214 Ebp 92-63 15/4148 Sp 
ACI28 18p BC134 16p BD132 90p NKT217 Up TIP36A 10144 10p 
ACI42K 229 BC135 lop JODI» Up NKT261287 13-19 1104007 999 
AC14IK 20p BCI37 16p BD136 509 NKT27120p TIP41A 79p 18113 17P 
AC176 15p BC138 35p 11D141 11 87 N KT274 tOge TIP42A Sip BA100 16P 
AC187 18p BC142 Up BD142 009 NKT2752,5p 2N706 18p BA102 Up 
AC187K EOp BCI43 83p BF159 Up NKT40371p 297930 114 BA116 81, 
ACI88 18p BC144 309 BF173 Lip NKT405 Up 2701131 234 BA144 14p 
AC188K 20p BC145 26p BF177 28p SKY603F 251132 Sep BA145 974 
ACY17 E4p BC147 Op BF178 009 flep 2361513 22p BA154 14p 
ACY18 Elp BC148 9p BF179 85p NKT61311 251711 138p BAX13 14p 
ACYI9 E5p BC149 Op BFI94 16P 837 2N2904 40p BAX16 14p 
ACY20 229 BC133 16p BF195 17p NKT674 26p 252904A44p BB A3 AIY1? 19,90 
ACY21 Up BC154 17p BF244 27p NKT67761 
ACY22 18p BC157 13P BF260 Bap 24p 1362902 46p BY100 lep 
ACY39 68p BC158 12p BF329 18p NKT71382p 2362024 1139 BY126 10D 
AD140 409 BC159 149 11F330 18p NKT773 27p 2312926 10p BY127 lop 
AD142 449 BC167 lap BF390 37p OCIO 557 22N33005543 6285p AO 

p OSO 1245611 
AD143 399 1111((11115588 1 BFX84 OCIO 859 N  
AD149 889 B Go23 499 2N3053 52p C189 lip BFX85 35P 0A10 249 
AD150 60p BCI77 15p BFX86 22p 0C25 45p 2363702 lip 0A47 Op 
ADM 889 BCI79 15p BFX87 289 0C28 5Qp 1363703 up 0A70 Sp 
.ADI62 88p BC182L 10p BFX88 269 0C29 60p 23(3704 lip 0A73 I 1p 
AF114 18p I3C183L lip BFY50 Plp 0C35 50p 2363703 up 0A79 Op 
AP115 18p BCI84L lip BFY5I 17p 0C36 501) 2363708 Ilp 0A81 Op 
AF116 lfip BC186 83p BFY52 17p 0C44 14p 2313707 119 0A85 lip 
AF117 18p BC212L lip BFY64 397 OC45 149 2373708 lip 0A90 8p 
AF1I8 929 BC213L Ilp BFY90 72p OCTO 23p 2363709 lip 0A91 8p 
AF124 27p BC214L lip BfiX20 099 0071 14p 23(3710 Ilp 0A95 8P 
AF139 309 BC258 9p 1.7407 229 0072 149 2363701 9p 0A200 lip 
AF239 41p BC239 9p C126 33p 0(231 14p 210794 179 
AL100 77p BC267 14p CA28 31p 0083 229 2363809 28P 
AL102 643p BC268 15p C430 17p 0084 38p 40361 60P 
ALIOS Up BC300 409 31P8111 35p T1P29A 58p 40362 50P 
BC107 lip BC301 32p MP8112 42p TIP30A MP 40830 009 
BC108 lip BC102 30p 51P8113 35p TIP3IA 04p 
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NO EXTRAS 
ALL PRICES INC. VAT 

FREE! P. & P. 

AMPLIFIERS 
Keletron ESA 700 7-7 watt 2100 
MK II ESA 1500 15 + 15 watt 52 50 
Tripletone MkI I H I-Fi 777 + 7 watt 2250 
MK Il H1-1,11818 18+18 watt 8510 
Teleton 51h51 8 A Q307 8 + 8 watt 27-00 
EMI 1515 15+15 watt 87-00 
Rotel RA210 82.00 

RA910 .. .. 4410 
Rotel Tuner/Amp. RX150A 5110 
SANSUI model. In stock. 
RECORD DECKS 
Garrard 2025TC/9TAHCP3 .. 11-00 

SP25 Mk. III 1110 
SOR 11P80/8X511 . 1200 
Connoisseur I3D1 Kit.. . 11-00 

1032 Clussis .. 29-50 
SACS Pick-up Arto 1125 
SCU1 Cartridge .. 195 

RECORD DECK PACKAGES 
Garrard SP25 Mk.111/0800 C. a P. 19150 

AP76/0800 C. A P. 80 00 
Plinth a Cover for Garrard 
81'25/2025TC 8 95 

SPEAKER BARGAINS 
EMI 13" x 8" 3, 8 or 15 ohm 

with Co-Axial Tweeter .. 
Twin Tweeter 

Type 350 8 ohm, 20 watt . 
89" 8 ohm, 10 watt . 
8" 8 ohm, 10 watt .. 
12" 8 ohm, 20 watt .. 
8" x 5" C/Mag. 5 watt 
8" x Dualcone 8 ohm. 
In ovt 

MEW 
ELECTRONICS 

185 
2•50 
195 
150 
2•65 
190 
175 
240 

2 70 

EASE x 4" 3 or 8 ohm .. 1.15 
8" Dualcone 8 ohm .. 2 50 

CELESTION 8" 15 ohm .. 1•75 
ADASTRA 10" 8 or 15 ohm, 

10 watt 215 
BAKER GROUP 25 

12" 8 or 15 ohm, 25 watt .. 650 
5" 8 ohm. 5 watt C/Mag... -95 
29" 8 ohm or 84 ohm .. -60 

SELECTION OF GOODMAN AND 
WHARFEDALE SPEAKERS ALSO 
AVAILABLE. 
KIT FORE CABINETS --TEAK 
VENEER 

12 x 12 x 8 with 8", 8" x 5". 
or 119" and 39" cutout .. 2-75 

17 x 10 x 9 with 8" or 13" x 8" 
cutout .. .. 8.96 

18 x 11 x 9 with 13" x 8" cut 
out for EMI 950 .. 4 60 

TWEETER & CROSSOVER 
EMI 99" 3 or 8 ohm C/Mag. 120 
Cone Tweeter 8 or 15 ohm, 10 watt 2.00 
Cone Tweeter 8 ohm, 3 watt .. 120 
Horn Tweeter 8 ohm, 20 watt 8.60 
Dome Tweeter 8 ohm, 30 watt 100 
Crorovers CN23 (9 ohm), CN28 

IS ohm). CN216 (16 ohm) .. 1.10 
CARTRIDGES 
ACOS OP91/28C or GP91/38C 

Stereo comp. . • 205 
0P93/1 Stereo cry.. • . 116 
GP94/1 Stereo cry.. .. 1 76 
GP95/1 • . 1./5 
GP98/1 .. 1 75 
OP101 .. 76 

SONOTONE 
DTAHC Stereo ceramic, diam. 1 80 
9TAHCP3 Slim flt, aterro cer. 

diam. 1•80 
19-TI Stereo crystal .. -85 

B8R SC511 Stereo ceramic •. 125 
SX5H Stereo crystal • 1•65 
X5M Stereo crystal . 1•65 

X$11 Mono/stereo • 1•80 

ALL MERCHANDISE 

X5M Mono/stereo 
COLORING 0800 

(1850 
STYLI For Above Cartridge. 
Sapphire . • 
D. Diamond . 

COLORING G800 (31856 
MICROPHONES 
CM20 Crystal Hand .. 
CM70 Planet stick metal, switch 
crystal .. • • • 

D11180 Dynamic uni-die, bali 
metal . .. • • • • 

UD130 50K/600 ohm, uni-dir, 
ball metal .. 
TW206 . .. • • 
CONDENSER 3010E 800 ohm, 
uni-dir. . 

Causette STICK MIKE with R 
Control on/off switch (21 & 
3-5 nm) 3/Ply) .. • • 

MIKE MIXERS Mono.. .. 
Mono/stereo de luxe 

CASSETTES 
Type Low Pin- Phil- Mem-

noise nacle lips ore: 
C45 — — — 509 
C60 869 409 509 559 
C90 409 559 1391) 758 
CI20 569 75p 1059 1109 
Cassette Head Cleaner 
BIB Stereo Test Cassette .. 
AMPEX Head Cleaner De-
magnetiser - I-85 

PLASTIC LIBRARY CASES for 5" 
Reels 209. 51" Reels 269. 7" Reels 809. 
CASSETTE CASES .. 129 
TAPES Sind. L.P. D.P. 
5^ 889 659 809 
135" 65p 709 S1-00 
7" 709 *1-00 8220 
&HAI TAPE DECK 
{GOODS Tape . 
GX C4OD Caateite 
C835 - C858 .. 

MAIL ORDER DEPT. 
(PW/ 3 ) 

BELMONT STREET 
MONTON, ECCLES 
MANCHESTER 

FULLY GUARANTEED Tel. 061-789 5268 

1-80 
8-85 
2-95 

-30 
1-26 
1-95 

-80 

1-70 

4-00 

4-66 
5-20 

7-90 

1-45 
4-10 
5-50 

Am-
pe: 
45p 
569 
75p 
1109 
-46 
165 

.. 7150 

.. 6415 

.. 79-95 

CALLERS WELCOME AT OUR 
BRANCHES 

Manchester Liverpool 
30-32 ShutishIll 15 WhItechapal 
061-832 7710 051-236 0738 
Leeds Sheffield 
4 New Market St. 20 PInstone St. 
0532 .2708 0742 79308 

BARCLAYCARD 1 
1( Farr it with Ace.. I 

Credit Terms for Callers 

BUDGET SYSTEMS 
BUSH Stereo System with 
Independent Volume, Bass and 
Treble controls on each Speaker 
for optimum reproduction. Using 
(IARRARD 2025TC Auto Change 
Deck in deluxe teak plinth and 
cover. 
Today's Value £49 50. 

OUR PRICE £27.50 
+21•50 p.5 p. 

12 months Guarantee by Maker. 
THIS IS A BARGAIN NOT TO 
BE 11ISSEDI 

HEADPHONES 
AMSTRAD HPS5A 
ROTEL 430 .. 

830 .. 
700 .. 

AKA1 ASE 115 
ASE 20 
ASE 22 .. 

KOSS K711 (Black or Red) 

4-85 
4-90 
8-20 
8-95 
5-75 
7-95 
9-25 
9-95 
11-95 

K6LC (with Vol. 
control) .. 1126 

K0727B . 15-75 
K0747 • . 19 50 
If VI . • 19-50 
PRO4AA • . 26-95 
PRO5LC • • 2175 
ESPO 42-78 

LEMON ELECTROSTATIC 1150 
11mo/stereo super deluxe 8-160 2.75 
Headphone Adaptor .. 210 
Curly Hz. lead 20ft, .. .. 1-10 
IN-CAR ERTERTAINMENT SECTION 
Car Cassette Stereo Player and 
Two Speakers 20-95 

Car 8-track Stereo Player and 
Two Speaker... 11150 

SHIBUYA 8-track Player Mains/ 
Car detachable with 2 separate 
seta of Speaker 89-95 

Pair of Car Stereo Speakers .. 816 
Pair of Car Stereo Speaker. 

I Donr Mounting) . 395 

TWO NEW 
SOLDER 
SIPPERS 
MAKE DE-
SOLDERING 
QUICK 
EASY 

,1 

'400\ 
teiee• 

Longs 
Longs Ltd. 
Hanworth Lane 
Trading Estate 
Chertsey Surrey 
KT16 9LZ, 

Maxi-Super HT 1810 and 
Maxi-Mini HT 1800 
Solder Sippers 
Designed for use when working 
or re-working P.C. Boards. Per-
mits removal of molten solder 
from Multi-leg components, en-
abling easy extraction. The sol-
der is 'sipped' through the noz-
zle, and automatically ejected 
when the instrument is next used. 
A Swiss precision instrument 
manufactured to a high degree 
of accuracy. 
The anti-corrosive outside casing 
has a knurled finish for more 
positive grip, and encases plated 
internal parts. 
The Maxi-Super has been design-
ed with a 3.5 kg. spring action 
recoilless plunger, whilst the 
Maxi-Mini with its conveniently 
shaped operating button, has a 
2.5 kg. spring action plunger, 
protected by a channel guard. 
Both models have been designed 
with an easy-to-replace 'dupont' 
teflon screw-in nozzle. 

rUM M6MBIZMI 
LEASE FORWARD  PLEASE SUPPLY PLEASE SUPPLY.' 

without obligation Maxi-Super HT Maxi-Mini HT 
Ifurther details.   1810 at £6.60 Li 1800 at £4.95  

I enclose cheque value E  

 POSITION  I NAME.  
ICOMPANY 

IADDRESS  

SIGNED 
Reg. England 68496 lar ices include VAT 

mmil Ina Mu MMU 11111 IMM 
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AMAZING MINI•DRILL-;,,, 
1 f or prect-

sion drilling, grinding, 
FOR polishing, etching, Doug-
FOR  Precision ,n shaping.PRECISION  

MODEL
power for the enthusiast. 
Shockproof. Completely 

WORK pdoolrttaeb.leterpnoalwebrattferorym so14 0 
much more scope with 
MINI- DRILL. Super Kit 
extra power, interchange-
ole chuck) £6 35 p.P. 1313• 
De Luxe Professional Kit 

+ TOOLS ...Ali 17 tools £9 40 p.p. 
. V.A T 

Money ref. g'te. MERLIN SUPPLY CO. 
Dept. PW 374 Nausea, Bristol BS19 2LP 

Newest, neatest 
system ever de-
vised for storing 
small parts and 
components : re-
sistors, capacitors 
diodes, transis-
tors, etc. Rigid 

h 

plastic units, tn• 
terlock togethe , 

orizontal tom. 
in vertical and Distaff 
binations. Trans• 

drawers have label 
Parent plastic NEB 
sio„. ID, 2D have 
removable space dtviders. Build u 
any size cabinet for wall, bench or t hie cop 
SINGLE UNITS (5' . 2:" 26') LI - 40 Dozen 
DOUBLE UNITS L2-30 Dozen 
TREBLE (30) 32-50 for 8 

DO U B LE TREBLES drawers in one outer case (6D2) £3.60 
for 8 EXTRA LARGE SIZE (6D I) -40 for 8. Carriage 35p Orders o Cr LIO 
post free. QUANTITY DISCOUNTS! 5% in El for orders oc r £ 10, 
79% over £20. 10% over £50. Quotations for large quantities. 
PLEASE ADD 10 -„ VAT TO TOTAL REMITTANCE. 

Lieu (Dept. PW3), 124 CRICKLEWOOD BROADWAY. 
LONDON N.W.2 01-450 4844 

ce 

I -N -T-E-R -L- 0 -C-K-I-N-G 
I PLASTIC STORAGE DRAWERS 

1111•111« 00 

dl 



YATES ELECTRONICS 
(FLITWICK) LTD. 

ELSTOW STORAGE DEPOT 

KEMPSTON HARDWICK 

BEDFORD 

RESISTORS 
W Iskra high stability carbon finn-4, 4 low construction 
W Mullard CR2S carbon film-very small body size 7.5 o 2.5 rnin. 
W 2% ELECTROSIL TRS. 
Power Values Price 
watts Tolerance Range available 1-99 100+ 

5./ 04, 4.7 CI-22M fl . 0-10M 0 El2 E24 1p 0.8p 
33M  1p 0.8p 

I n-3-90 eZ 10G- IM 0 E24 Eli 3.3p 1p g l  1p 0.8p 

4 1(5)7  4 74, I 0-10 0 El 2 6p 5.5p 
1 .70-1M G El2 1p 0.8p 

Quantity price applies for any selection. Ignore fractions on total order. 

1 

DEVELOPMENT PACK 
0.5 watt 5% libra resistors 5 off each value 470 to MO. 
El 2 pack 325 resistors £2.40. E24 pack 650 resistors £4.70. 

POTENTIOMETERS 
Carbon track 5k il to 2M n, log or linear ( log 4W, lin 4W). 
Single, 12p. Dual gang ( stereo), 40p. Single D.P. switch, 24p. 

SKELETON PRESET POTENTIOMETERS 
Linear: 100, 250. 5000 and decades to 5M G. Horizontal or vertical P.0 
mounting 10 .1 matrix). 
Sub- miniature 0.1W. Sp each. Miniature 0.25W, 7p each. 

TRANSISTORS 

AC107 
ACI26 
ACI27 
ACI28 
ACI31 
AC132 
ACI76 
ACI87 
ACI88 
ADI40 
ADI49 
ADI61 
ADI62 
API ( 4 
AFI 15 
AFI 16 
AFI 17 
AFI 18 

13p AFI26 
11p AFI39 
13p AFI78 
ISp AFI80 
11p AFI81 
12p BC I 07 
13p BC108 
22p BC109 
22p BC I 47 
30p BC148 
43p BC149 
33p BC157 
36p BC158 
10p BCI59 
20p BC187 
20p BDI31 
10p BDI 32 
38p BD133 

20p 
32p 
32p 
40p 
40p 
12p 
lip 
lip 
12p 
12p 
lip 
14p 

lip 
73p 
73p 
73p 

BF I 15 iSp 0C42 
BFI73 20p 0C44 
BFI77 18p 0C45 
BF 178 32p 0070 
89179 31p 0071 
BFI80 32p 0072 
13F181 31p 008 I 
BF 1 94 14p 1 00820 
BFI95 14p 2N2646 
BFI97 13p 2N2904 
139200 32p 2N2926 
BFYSO 20p 2N3054 
BFY51 20p 2N3055 
BFY52 20p 2N3702 
BUYI05 2.2.3p 2N3703 
0C26 45p 2N3704 
0C28 Sop 2N3705 
0C35 SOP 2N3706 

12p 2N3707 
12p 2N3708 
12p 2N3709 
11p 2N3710 
11p 2N3711 
lip 2N3819 
12p 2N4062 
11p 2N4286 
60p 2N4289 
20p 40360 
10p 40361 
Sip 40362 
60p 40408 
13p I ZTX108 
lip ZTX300 
13P I ZTX302 
11p ZTX500 
1 1p I ZXT503 

12p 
10p 
Il p 
I lp 
Ilp 
32p 
11p 
20p 
20p 
33p 
33p 
40p 
40p 
15p 
15p 
2.0p 
13p 
2.0p 

ZENER DIODES WIRE WOUND POTS. 3W. IO, 25, 
400mW 5% 3.3V to 30V, 12p. I 50 fl and decades sc. 100k G, 3SP. 

DIODES 
RECTIFIER 
BYI27 1250V 
1N4001 50V 
I N4002 100V 
1 N4004 400V 
I N4006 800V 
1N4007 I 000V 

A 
A 
A 
A 
A 
A 

lip 

Sp 
Sp 
10p 
10p 

SIGNAL 
0A85 
0A90 
OA91 
0A202 
1N4148 
BAI 14 

7p 
Sp 
Sp 
7p 
Sp 
Sp 

SLIDER POTENTIOMETERS 

86mrn x 9mm o 16rnm. length of track 59rnm. 

SINGLE 10K. 25K. 100K log. or lin. 40p. 

DUAL GANG, 10K -4- 10K etc. log. or lin. 60p. 
KNOB FOR ABOVE, 11p. 

FRONT PANEL. 63p. 

18 Gauge panel I2in it 4in with slots cut for use 
with slider pots. Grey or marc black finish com-
plete with fixings for 4 pots. 

BRUSHED 
ALUMINIUM 
PANELS 
I2in x 6in. 2.3p 
12 in x 24m, 10p 
9in x lin, 7p 

THYRISTORS 
2N5060 50V 0.8A 30p 
2N5064200V OEA 47p 
106F 50V 4A 40p 
1060 400V 4A 33p 

ALUMINIUM BOXES 
AB7 22" x 54" ii 19" 30p 
A138 4" x 4" x If" 50p 
AB9 4" ii 21" x 13" 30p 
ABIO 4" x 5f." x If" 30p 
ABI I 4" x 21" o 2" 60p 
ABI2 3" x x I" 44p 

ABI4 
ABIS 
ABI6 
A1317 
ABI8 
ABI9 

7" o 5" x 2+ - 
8" x 6" x 3  
10" x 7" x 3" 
10" x 4f." x 3" 
12" x 5" o 3" 
(lu 8" x 3" 

134p 
108p 
112p 
108p 
12.0p 
160p 

FIEATSINKS-REDPOINT 
2W 24p 4W 43p TOS Clip Sp TOI Single Sp 
3W 36p 6W 60p TO18 Clip Sp TOI Double Sp 

TRANSFORMERS All hure 240V primary 
MT30/2 0-12-15-20-24-30V 
MT50/ 9 0-19-25-33-40-50V .1A 
M T50/ 1 0-19-25-33-40-50V 1A 
MT50/2 0-19-25-33-40-50V 2A 
MT60/f 0-24-30-40-48-60V fA 
MT60/1 0-2.1-30-40-48-60V 1 A 
MT60, 2 0-24-30-40-48-60V 2A 

£2 83 
Li 90 
£.• 33 
[3 • 30 
[1'10 
L2 110 
£3 80 

If" Scale-500uA, I rnA, lOrnA. 100mA 

C.W.O. PLEASE. POST AND PACKING 
PLEASE ADD 10p TO ORDERS UNDER Li. 

Catalogue which contains data sheets for most of the 
components listed will be sent free on request. 
loi:. stamp appreciated. 

Callers Welcome Mon. to Sat. 9 o.m. 5 p.m. 

PLEASE ADD 10% VAT 

NULLARD POLYESTER CAPACITORS C296 SERIES 
400V 0 001,,,F. 00151iF, 0.0022uF. 0.00330F, 0.00470F, 24p. 0.0068uF, 0.014e, 
0.01 544F. 0.0224(F, 0.033uF, 3p. 0.047z(F, 0.0684,F, O. le, 4p. 0.15e, 6p. 0.22mF, 
7fp. 0.33uF, 1 1p. 0.47e. 13p. 
160V: 0 01 F, 0.015uF, 0.022aF, 0.0330F, 0- 047uF, 0.0684e, Sp. O. luF. 34p. 0.15uF, 
49p. 0.22uF, 3p. 0.33uF, 6p. 0.470F, 73p. 0.68uF, 1 1p. 1.0uF. 13p. 
NULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: F0.01uF, F0.0154e, 0.02244F, Sp. OF.03344F, .0. 047uF.ip0.068m0F, 
Îtr.«. 414°.•15.4i.ts;FO-e pu. . 3p. 0. 33uF. 6)p. 0 47u 83p. 0 68uF, I 1.0 F, 

MYLAR FILM CAPACITORS 100V 1 CERAMIC DISC CAPACITORS 
0.00IuF, 0.002uF, 0.0050F, 0.0IuF, 0.02uF. I 100pF to 10,000pF, 2p each. 
29p. 0.04pF, 0.05uF, 0.068pF, 0.144F, 34P. I 

ELECTROLYTIC CAPACITORS 
(A4F v) 163. 1.5 63. 2.263, 3.343, 4.7 63. 6.8 40, 6.8 63, 10/25. 1063, 15/16, 15/40, 
15 63, 2210, 22/25, 2263, 33 6.3, 33,16, 33,40, 47,4, 4710, 47/25, 47/40, 686.3, 
68 16, 100.4, 100,10, 100 ,2.5, 150,6.3, 150/16. 220/4, 220 6.3, 220 ,16, 330/4, 6p. 47,63. 
100 40, 150 25, 220 2.5. 330'10, 470 6.3, 7p. 68 63, 150/40, 220 40.330 16, 1000,4, 10p• 
470 10, 680 6.3, I I p. 100 63, 150/63, 220 63,1000 ,10, 12.p. 470 25. 680 ,16,1500,6.3.13p. 
470 40, 680 25. 1000 16, 1500/10, 2200 6.3, Illp. 330 63. 680,40, 100025, 1500/16, 
2200 ,10, 3300 6.3, 4700 4, 21p. 

SOLID TANTALUM BEAD CAPACITORS 
0. lie 35V 2.2uF 35V 

0.22mF 35V 4.70F 35V 
0- 47uF 35V 6.8uF 25V 
1.044F 35V 10uF 25V 

224oF I6V 
330F 10V 

, 470F 6.3V 
1000F 3V 

12p 

VEROBOARD 
0.1 1 x 34 11p 2 x 5 24p 

3 x 3f 2.4p 
3 x 5 27p 
17 x 23 73p 
17 x 33 1130p 
17 x S (plain) - 
17 o 33 ( plain) - 
17 x 2+ (plain) - 
29 x 5 (plain) - 
24 x 34 ( plain) - 

Pin insertion tool 32p 
Spot face cutter 12p 
Pkt. 50 pins 10p 

0.15 
16p 
24p 
24p 
17p 
37fp 
74p 
82p 
60p 
41p 
lip 
I 1p 
31p 
42p 
10p 

JACK PLUGS AND SOCKETS 
Standard screened lep 2.5mm insulated 
Standard insulated 12p 3.5min insulated 
Stereo screened 33p 3.5rnm screened 
Standard socket 13p 2.5mm socket 
Stereo socket 18p 3. 5171111 socket 

D.I.N. PLUGS AND SOCKETS 
2 pin, 3 pin, 5 pin 180°, 5 pin 240'. 6 pin 
Plug lip. Socket Sp. 
4 way screened cable, 13p metre. 
6 way • screened table, lip ' metre. 

SP 
Sp 
13p 
SP 
Sp 

BATTERY ELIMINATOR £1.50 
9V mains power supply. Same size as PP9 battery. 

LARGE (CAN) ELECTROLYTICS 
I 600uF 64V 74p 2500uF 64V 80p 4500uF 16V 30p 
2500uF 40V 74p 2800uF 100V [2.60 45000F 2.5V £1.68 
2500uF 50V 51Ip 3200uF I6V 30p 5000uF 50V el • I0 

HIGH VOLTAGE TUBULAR CAPACITORS-1.000 VOLT 
0-01uF 10p 0.047uF I 1p 0.22uF 10p 
0.0220F 12p 13.1uF 130 O. 471sF 22p 

POLYSTYRENE CAPACITORS 160V 24% 
10pF to 1,000pF El 2 Series Values, 4p each. 

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI 
The GDI is the world's first semiconductor that can convert a concentration of gas 
or smoke into an electrical signal. The sensor decreases its electrical resistance when 
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide, 
methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or 
smoke. This decrease is usually large enough to be utilized without amplification. 
Full details and circuits are supplied with each detector. 
Detector GDI, Cl. Kit of parts for detectors including GD1 and P.C. board but 
excluding case. Mains operated detector £5•20. 12 or 24V battery operated audible 
alarm £7.30. As above for PP9 battery. £6.40. 

PRINTED BOARD MARKER 97p 
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to 
dry, •nd immerse the board in the etchant. On removal the circuit remains in high 
relief. 

METERS [1.90 

BULGIN MAINS CONNECTORS 

3 Pin 13A Chassis Plug 1014 
Line Socket 13p 

3 Pin 3A Chassis Plug 10p 
Line Socket 14p 

3 Pin SA Chassis Socket ss Plug 16p 

3 Pin 19A Chassis Socket lep 
Line Plug 13p 

3 Pin 3A Chassis Socket 2Ip 
Line Plug 23p 

2 Pin SA Line Plug 20p 

THERMISTORS 
VA I005 
VA 1026 
VAI033 
VA 10555 
VA 10665 
VA 1077 
R53 

WAVECHANGI SWITCH 23p 
1p 12W. 3p 4W. 2p 2W, 2p 6W, 
4p 3W 

ROTARY MAINS SWITCH 
D.P. 2A 32p 

LINEAR IC's 
709 14 pin OIL 40p 
741 8 pir OIL 40p 
741 14 pin DIL 38p 
723 14 pin OIL 93p 
747 14 pin OIL 85p 
748 8 pin (SIL 43p 

OIL Sockets 14 pin and 16 pin 16p 

1109 



Fully guaranteed 
Individually packed 
VALVES 

111211 53430 

DA F06 459 
DF96 1159 
DK96 110p 
DI.92 359 
DL94 489 
D1.96 559 
115170 809 
DYtia 859 
DY87 SOp 
DY802 SOP 
F188CC/01 

£1 08 
El8OCC 859 
Elff2LX: 21-15 
RAN 189 
EABC80 389 
EA1`42 55v 
EB9I 209 
EBC33 609 
EBCAI 65 
EBF80 
EBF80 
EBFA3 
EBF89 
ECC8I 
F.(2.212 
ECC83 
EMIR 
ECC85 
EC016 
ECCRA 
ECCI89 
F.0 FRO 
ECF82 
ECM 
ECF801 
F.CH42 
ECHO) 
ECH83 
F.CHR4 
F.C1.80 
fiCLA2 
ECL/13 

ECU% 409 . 1Y7t. 12-76 
EF36 60p I 0A2 40p 
EF37A 11 00 0117 40p 
EF40 62p PAIR» $59 
EF4I 659 PC97 419 
EF80 259 PC900 480 
111,83 11 00 PC044 36P 

31p PU.PO 409 
27 Pli..88 56P 
259 PCL119 469 
579 PC121119 509 
409 PCF80 2.5p 
359 PCF142 851. 
28p PCF/14 549 
31p PCF86 559 

EFL200 80p PCF-200 759 
11134 50p PCF0.01 759 
F.L36 479 P4321,801 60p 
EIAI 55p PCF802 45P 
EL8 I 52p PCF803 90p 
EL112 52p PCF806 859 
FL/14 2191PCF808 859 

449. PCH200 709 
369 i PCL81 509, 
31p: PCL92 359 
38p' PC1.93 859 
70p1PCLS4 859 
709. PCL$6 459 

509 

EFMS 
EF811 
ENO!. 
111,91 
EF92 
EF95 
EF183 
EF1/44 

409 1 F:L8.5 
409 
409 
279 
869 
259 
889 
27p 
389 
809 
899 

F.L86 
EL90 
E 195 
L500 

F1504 
1. M31 61:19, PC1-805 
psitio 459 PD300 21-30 

51414 359 PFL200 659 
3487 70p PL36 55p 

FY51 40y, PLR. 659 
FY81 40p 409 

81p 1. 486 409' P1.82 400 
35p EYRE. 40p1 P183 459 
670 F.7A0 frOpi P1.84 309 
66p EZ41 75p PL500 759 
709 F.7.80 Up. PL504 75p 
SOP EMI 2791 PL.508 80p 
lop GY201 799 : PI.509 51-10 
409 0234 60p1 
409 C7.3- 83p. P1.802 .1e 
S1pi KT66 £3.30. P1(33 839 
70p1K T/01 LE 90' P08.3 35p 

AC 07 
AC113 
ACI26 
AC 27 
ACI28 

ACI76 
AC187 
ACI88 
ACYI7 
ACY28 
ADM 
A D140 
AD161 359 
ADI62 859 
AFI1R 2.59 
AFP27 309 
A 1,1311 309 
A1,178 4gp 
11,I8n 48p 
AFIRI 489 
A 1,186 40p 
AF2.12 51-00 

ASY28 26p 750 101270 
ASY26 25p 

1, 107 19, GETI15 759 01271 
Ben. lop GET116 85p 1007.2 
ItC113 18p CM« 21 50 101-73 

TRANSISTORS, ZENER DIODES etc. 
33p 11(71111 
lop 192182A 
20p BC212A 
209 1WY72 
20p 111)136 
25p 111,115 
20p 111,167 
25p 111,173 
25p 111,173 
35p 111,177 
85p 8F180 
40p: 11F:100 
509 111,Y5 I 

209 . NKT222 30p , 007.". 25p 
lip I0A6 60p 10076 26p 
lip 0A10 409 10177 45p 
159 0A70 109 I OL78 25P 
459 0A71 10p 
259 0A73 15p 
259 0A74 15p 
259 0A79 10p 
259 0A81 08p 
209 
/159 
309 
20p 

BFY52 209 
BF490 75p 
118029 30p 
1107.13 159 
110216 600 
CR$1/10 30p 0(12A 
CRS1/20 40p C/(71/ 659 
CR81/40 489 10C35 509 
CR83/40AF OCIO 469 

40p I 0C44 179 
C RS25/025 0C45 129 

129 
129 
207 
30p 

0(1781/ 25p 
0(.1 209 
°CPU!) 20p 
OLIO DM 209 
01212 259 

C1A91 07p , 0012 DM 80p 
0A200 07p CRY3 25p 
0A202 10p , 01.144 259 
0A2200 50p 01.122 21 00 
OAZ201 45p 01 139 25P 
OCIO £1 COO 04 tao 65p ZT202 501)1 28705 759 
OL7.2 11 00 01.141 609 Zr2o3 543405114 65P 
OC25 401, OLI70 25p ZTX3(r2 209 140393 761/ 
0C26 36p 01 171 80p I N823 1, 65p 40636 21-00 

85p 047200 409 1 N4783 759 406611 90p 
042.201 75p 2N918 37p 

.4987 409 ZEN ER 
DIODES 

10W/11.20 45P 
10W/7.50 45p 
10WHIV 459 
1010/150 459 

OC202 90 
012203 55 
00204 65 
0(7203 Li 00 
O0(7._106 £110 
OCP7I 11.00 
ORPI2 559 
ORP60 509 

0111'61 45p,2N2411 560 
13 it Ron 95p 12N2646 45p 
ORI 93 £ 1-10 ,127721104 209 
RAE 31 3A1-. I 2N295" £ 40 

35p.2:43053 2.0p 
8D94 21p 12N3034 45p 
V40511 25p , 2213055 55p 
ZR 1 1 50p 12N 3646 30p 
2E21 30P 12N3739 65p 
ZR22 25p 12143731 70p 
ZT20 £1 00 21432419 259 
7.08:1 80p 28303 70p 
wreta £11)0;28304 809 
21111 £2 0 0 I 28307 51-60 

ALL valves 
guaranteed 

L2tkit:T 40p 
128117 409 
1487 809 
HMOS 50p 
1903 17-00 
19(16 2.5.75 
19114 56-25 
20P4 51.00 
28L6GT 60p 
301215 SOp 

30P12 8611 

3301'1114 " 9 015 959 
30L17 959 

2N1304 22p 
2:41305 22p 10WHV 45p 30919 959 
2731300 25p tOWNV 45p 30PLL 809 

311PL13 S1-00 
68Q, 45p 30PLI4 11.01) 

661‘:6gT 41 5 59 33 9 " WL64 4 (1T 5°P 6 011 
81(4 409 35541T 659 

PY81 80p LEBA1 pi Y41 
CY115 35P 384 

3Q4 60p 6AC7 469 611A6 pl o0xX01) 40p 50C3 45p 
PY82 80p UBFRO 859 859 6A116 609 611E6 329! 6X5OT 459 30(1)111 ;P083 85p UBF119 40p VR105/30409 304 45p 6AK5 359 611061: 70pi 6Y6C1 750 

P0 38p U1311 7 Z800t1 /2.00 5B /0p 2345I 8AK8 38p 61306 65p 6Z4 4 73 70p 
PY500 5168 (tp-00 11131.21 709 7.8011r 22.00 28.00 6.11.5 20p 6BQ7A 115p 6-301.2 85p 76 11.10 559 

PY801 45p UCF80 009 7.900T £1.10 5, Specuil Valves 65p 
PY800 45p CC(183 459 721031 , S1-25 s11123311 61118W 6011 611R7 5110 711- 70p "8 

6.1316 85p 6BW6 90p 704 809 80 
QQ003.40 ce1142 709 yL4 20,, 5R4GY 75p 6,1518 609 6BW7 110p 91/6 409 723.5111 S7-00 

IRS 45, 31:40 35p 6AQ5 42 6124 80p 11E2 14 80 803 15.50 
RI II 

111188.209 LUCcL811821 85 
8599 184 ggp 51'41: 45p 6AQ5w 659 &CB 40p 12AT6 35p 805 512-00 

TT21 54-20 UCLII5 rep 6C116 66p 12AT7 35p 807 50p 
t"23 859 CF41 85p 185 80p 54311T 459 6A86 65p 104 809 5040 35p 6ATR asp 6C1.6 509 12A1.7 33p 813 2415 
126 859 UF80 80p I X2A 609 57,3 70p tiAL*4 30n 12A06 50p 866.4 1140 
17191 119p l'F8.5 35f0 1X211 150P ,,., 75p 6A X4(IT 7-5g 66/11)::". i5)10) II:f1ABAX;', 438pP 1115341 4 " 510 
U801 40p l'F119 35p 21:25 o3-00 ...• 
UAII(.0.10 499 U141 (10p 3A4 
CAF42 121.91 31)40p 6 40p 6,5117 45p 6117 55P 65'35 au 117 509 956 

bp, 5241:T 45p 6AX3GT 80p 9F23 9091 12B128 E9 509 955 4011 
55p U  30p 

.VA.VT OTHERS IN STOCK Maude Rothe* Ray Tub« ..S Seei,il nay,. I . h. 19°' 452 957 409 
Postage l'p to II 19p, S1-12 7p. 112-18 22p. Over 1.3 post tren. c.O.D. 25p extra. I 12E1 f2 85 2051 709 

12 K5 95p 5933 M1.01) 
12K7OT 45p 11037 60p 

60p 

6064 
6063 
6080 
6146 
8020 
9001 
9002 
9003 
9004 
9001; 

45p 
659 

SL-LO 
/2.00 
23-75 
30P 
509 
559 
25p 
25p 

Please add 10% to all 
orders 

METERS Full List of our very large 
stock of meters on request. 

2731307 Sop 
2N1308 279 
2731309 28p 
21.12147 759 

211/41FT. AERIALS each consisting of ten 3tt., lin 
dia, tubular screw-In sections. lilt. (6-sectIon) whip 
aerial with adaptor to fil the lit,. rod, Insulated base. 
stay plate and stay assemblies, pegs, reamer, hammer. 
etc. Absolutely brand new and complete ready to erect. 
in canvas bag. 67-50 new E4-50 slightly used. 
Carriage £1-50. 

61101 25p 
4111W.'. £1 00 
8Y5 559 
60300 409 
6Y6 25p 
6170 309 
410751 45p 
6K6OT 70p 
6E7 40p 
«70 2510 
6KM:1' 400 301:17 11-00 
6K23 709 301214 90p 
6L6M SI 35 30F3 el 00 
68A7 40p 30FL1 759 
68A7GT 2.5p 20FLI2 950 
69C7111 2011 
6807 40p 
6817 403 
48Y7GT 280 
6/1E7 45p 
6.91.7GT 45p 
r,SN7GT 45p 

I2K8GT 809 6060 

0.11. Tubes 

ll(17-5 17.50 
D1113, ' 

its-eo 
1013.34 

£12 00 
11%11345 

£15-00 
Pt.18139A 

17-50 
VCR31711 

£9 00 
3111.1 24-00 
881/ 28-10 
881 57-00 
psi. 810 

CV2339 
S45-00 

1/P9/7D 
535-00 

K301 S4-50 
K305 00 
K308 514-50 
K337 514-50 
KRN2.4 

56 00 
WL417A 

fl 35 
31/93/K 

435.00 
31,•22 122 00 
723A 292-50 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

RETAIL: 743 4948 TRADE: 743 0890 
Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 

The Pictorial Method 

WHAT READERS SAY 

BASI 
ELECTRICITY(5vols) 
ELECTRONICS(6vols) 
TELEVISION(3vols) 

You'll find it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon-type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex-
perience. 

The serie• 
will be of • x-

ceptional value in 
training mechanics and 

technicians in Electricity. 
Radio and Electronics. 

Basic Electronics received today. Excellent-
would you now please send Basic Electricity. 

. Q. Mat kpool 

I am very pleased with these manuals: they 
give the best instruction I have oser had on the 
subject yet. A. J. Grays. 

Delighted with the excellent public:.  As a 
retired electrical engineer. Electronics is a new 
Odd l'or me to take up us a hobby. 

II. W. Learning/ob. 

Although they are very inNtruillse they are 
iirul quickly ro',id I I 

LtD(lio 
GUARANTEE 

Should you be, in 
any way dissatis-
fied with the 
MANUALS your 
money will be re-
funded by return 
of post. 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 
BROMLEY, KENT. BR2 7HP 

Please find enclosed P.O./Cheque value £  
BASIC ELECTRICITY 5 parts £5.30 D 
BASIC ELECTRONICS 6 parts £6•40 D 
BASIC TELEVISION 3 parts £3•60 

Tick Set(s) required. Prices include Postage and Packing. 
YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded in full. 

NAME   
BLOCK LETTERS 



ALL PRICES INCLUDE V.A. 
SPEAKER BARGAINS [ 
EMI 13" x 8" 3, 8 or 15 ohm 
Plain .. .. .. .. 2.0i 
With Co-Axial Tweeter .. 2.20 
Twin Tweet r .. .. 3.55 

TYPe 350 ohm, 20 watt 8•00 
fir ohm, 10 watt 2.78 
8" ohm, 10 watt 3.711 
12" ohm, 20 watt 1•10 
8" x 5" /Mag. 5 watt 1.20 
8" x 5" ualcone 

Ohm, 10 watt 2.41 
GOODMANS ri% ohm 
Duslcone .. .. . 1.80 

TWEETER l& CROSSOVER 
EMI 3Y" 30,0 ohm cimag .. 1.00 
Con* Tweeter 8 or 15 ohm, 

10 watt .. • • • • 119 
Cone Tweeter 8 ohm, 3 watt 1193 
Horn Tweeter 8 ohm, 20 watt 3.50 

KIT FORM CABINETS TEAK V 
12 012 00 with 8" 8" x 5" or 

2.45 

C 
ELAC 11* l'ohm Dualcone 2.10 
FANE 7" x 4" 3 or 8 ohm .. 1.00 

8" Dualcone 8 ohm.. 2.40 
CELESTION 8" 15 ohm .. 1.55 
ADASTRA 10" 8 or 15 ohm, 

10 watt .. 2. 75 
BAKER GROUP 28 12" 8 or 

15 ohm, 25 watt .. 0.45 
P. & P. .. • 35 

5" 8 ohm, 5 watt C/Meg. .. . 83 
2}" 8 ohm or 64 ohm .. • 54) 

P. & P. .. • 10 

60 and 30 cut out.. .. 
17 x 10 01) with 8" or 13" x 8" 
cutout 3.50 

MICROPHONES 
CM20 Crystal Hand 
CM70 Planet stick matai, 
switch crystal 1•05 

DM160 Dynamic uni-dit, ball 
metal . • • • • • 

UD130 ilIK/600 ohm, uni -dir 
ball me al . 4•50 

SOLDERING IRONS 
ANTEX CN240 15 watt .. 1-80 

SK 1 Kit (15 watt iron 
2 asar. Bib etc.).. 2-8S 

CARTRIDGES 
ACOS GP91/25C or GP91/3SC 

Stereo comp... 1.00 
GP93/1 Stereo crys... 1.3$ 
GP94/1 Stereo crys... 1-75 
GP95/1 135 
GP96/1 175 
GP101 •75 

SONOTONE 
9THAC Stereo car. dim. 1.110 

•54 

BATTERY ELIMINATORS 
240v Input 0, 75 or 9 3CemA 2.20 
12v d.c. Input ( Ills in car  

TAPES Sind. LP DP 
5" 45p 115p 70p 
51" 55p 85p 4513 

LOW NOISE CASSETTES 
1-5 6-10 11-20 

C0,0 359 3313 30p 
C90 45p 43p 44Ip 
C120 559 529 50p 

PLASTIC LIBRARY CASES 
For 5" Reels .. .. 189 

50" Reels .. .. 22p 
7" Reale .. .. 25p 

BIS ACCESSORIES 
Tape Editing Kit Ref. 23 1.30 
Recording Tape 
Splicer .. Ref. 20 1.15 

Cassette Tape, 
editing .. Ref. 24 1.44 

Cossette Salvage Kif Ref. 29 Up 
12's Cassette Case Ref. 34 £1110 
Stylus Balance Ref. 32A 1.1$ 
Spirit Lever .. Ref. 46 . 50 
HI-FI Stereo Test Cassette 1.45 
Groove-Klein Record Cleaner 1.30 

P. & P. •10 

Domo Tweeter 8 ohm, 30 watt 400 
Crossovers CN23 (3 ohm), 
CN28 (8 ohm), CN216 (18 
ohm) • " " 

P. & P. . . 10 

(NIER 
18 x 11 x with 13" x 8" cutout 

or EMi 350 

P. & P. ire. • 35 

TW206 11.7S 
CONDENSER MIKE 600 ohm, 

uni-dIr 7110 
Cassette Stick Mike with R. 
Control on/off switch 
(2•5 & 3.5mm J/Ply) .. 1.35 

P. & P. • 15 

X25 25 watt (low 
leakage) . 1 80 

P.& P. •10 

10-TI Stereo crystal • 10 
BSR SC5M Stereo ceramic 2.25 

SX5H Stereo crystal 1.00 
SX5M Stereo crystal .. 1.40 
X5H Mono/stereo .. 1-25 
X5M Mono/stereo 1.25 

GOLDRING G800 G850 £3-85 £2•85 
STYLI for aboyé cartridges 
Sapphire • 35 D. Diamond 1.25 
GOLDRING G8C0 G850 1.15 

P. & P. •05 

lighter socket) 6, 7.5 or g 
d.c. output at 300mA .. 2•20 

P. & P. .10 
Stnd. LP DP 

7" Up 85p 110p 
P. & P. 1-3, go ea. 4 or more, lot 300 

Cassette Head Cleaner 359 
P. & P. 1-5, 3P sa. 6-10, 15p lot 
11-20, Post Free. 

CASSETTE CASES .. 10p 
P. 6 P. 1-3, 5p ta. 4 or more, 20p 

SPECIAL OFFER 
BUSH Stereo System with 
indep. Vol., Bass & Treble 
controle on each Speaker for 
optimum reprod. Usine Gar-
rard 2025TC Auto Change 
Deck ln deluxe teak plinth and 
cover. Today's Value £ ll3•50. 
OUR PRICE £27-50 + £1•50 
P. & P. 12 months Guarantee 
by Maker. 
THIS IS A BARGAIN NOT 

TO BE MISSED I 

Send 25p for COMPLETE CATALOGUE, refundabte upon first order. 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 

Iliversdale Electronics 
Mail Order Department gla 

P.O. Box 470, Manchester M60 4 BU. 

rcleclon 
Polyester 

Speaker Fronts 
*Declon speaker front material is a fully 
reticulated flexible polyester foam. 

*Acoustically transparent over all audible 
frequencies. 

DIAMOND PATTERN 34" Thickness Black 

24" x 16" £ 2.97each inc. VAT or Brown 

36" x18" £4.75 each inc. VAT 

36" x 24" £5.61 each inc. VAT 

_ 
*Attractive designs and colours. 
*Washable. *Easily cut to size. 

FLUTED PATTERN 34," Thickness Black 
12" x 18" £ 1.90 each inc. VAT or Brown 

24" x 16" £2.78 each inc. VAT 

36" x 18" £4.56 each inc. VAT 

36" x 24" £5.42 each inc. VAT 
Obtainable from sole UK Distributors 
AMTRON U.K. \4 & 7 CASTLE ST. HASTINGS . SUSSEX 
ir Telephone: HASTINGS 2875 

1111 



only*" deep x 2" high 
Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within 
elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat 
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken 
away out of sight in a similar manner. The possibilities opened up by Project 80 are endless — superb hi-fi systems can be installed in ways 
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes 
drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from 
clash;ng with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of 
knobs and all modules in the range incorporate new up- dated circuitry with emphasis on performance standards and built-in protection 
against overload and shorting. The aim was to re- think modular construction completely — to make it infinitely more versatile, even simpler 
and more reliable — the result — Project 80 — another triumph for Sinclair, and the most exciting construction modules ever. 

the slimmest,most elegant hi-fi modules ever made 

Typical Project 80 applications 
System The Units to use Units cost 

Simple battery record player Z.40 £5 45 
• 54p V AT, 

Mains powered record Z.40, PZ.5 
player 

£10 43 
•• C1.04 V.A.T. 

30W. RMS continuous 2 • Z.40s, Stereo 
sine wave stereo amp. 80; PZ.6 

£30•83 
• £308VA.T. 

50W ( 8 0) RMS continuous 2 .,. Z.60s, Stereo 
sine wave de luxe stereo amp. 80; PZ.8 

£33-83 
• £3.38 V.A.T. 

Indoor P.A. Z.60, PZ.8 £14.93 
£1.49 V.A.T. 

Project 80 FM tuner, decoder. and A.F.U. may be added as required 

Mount Project 80 on a bookshelf, 
a loudspeaker, a lampshade base 
a false wall with two 0.16 loud-
speakers ... almost anywhere. 



new thinking in modular hi•fi 
Stereo 80 pre-amplifier 
and control unit 

e : 111 111111-111111111-1111 11111 

Pill • For P.U., radio and tape 

.reir180010.1 11.11.11111811 

III II 
oarlieter- 1111  

*Tape monitoring switch 
• Simplest ever fixing 

Each channel has its own separate tone and volume controls operated by 
sliders, enabling ideal environmental matching to be obtained. A virtual 
earth input stage forms part of the up-dated circuitry that ensures the 
finest possible quality from all signal sources. Generous overload margins 
are allowed on all inputs. Clear instructions with template are supplied. 
TECHNICAL SPECIFICATIONS 
Size - 260 50 a 20mm ( 101 a 2 x tins) 
Finish - Black with white indicators and transparent sliders 
Inputs - Magnetic pick-up 3mV RIAA corrected: Ceramic pick-up 300mV 
Radio 300mV; Tape 30mV 
Signal/noise ratio - 60dt. • 
Frequency range - 20Hz to 15KHz ± 1dB: 10Hz to 25KHz ± 3dB 
Power requirements - 20 to 35 volts 
Outputs - 100mV + AB monitoring for tape 
Controls- Press button for tape radio and P. U. Sliders for volume, 
bass (+ 12dB to - 14dB at 100Hz) treble (+ 11 dB to - 12dB at 10KHz) 

R.R.P £11.95 
Project 80 FM tuner 

and stereo decoder 

• Twin dual varicap tuning: • On the decoder, solid 
4 pole ceramic filter: state stereo indicating 
switchable A.F.C. beacon. 

Making the Project 80 F.M. tuner and decoder available separately gives 
a wider choice of systems and saves money where stereo reception may 
not be required. The tuner is a triumph of electronic design and assures 
excellent performance. The decoder gives a 40dB channel separation with 
1 50mV output per channel. Both, units may be used with other than 
Project 80 systems. 

TECHNICAL SPECIFICATIONS OF TUNER 
Size- 85 x 50 x 20mm ( 31 x 2 x tins) 
Tuning range - 87.5 to 108 MHz 
Detector - I.C. balanced coincidence for good A.M. rejection 
One I.C. equal to 26 transistors 
Distortion - 02% at 1 KHz for 30% modulation 
4 pole ceramic filter in I.F. section 
Aerial impedance- 75 0 or 240-300 
Sensitivity- 4 microvolts for 30dB quieting 
Output - 300 mV for 30% modulation 
Power requirements- 23 to 33 volts 

DECODER 
Size- 47 x 50 x 20mm (11 x 2 x ¡ ins) 
One 19 transistor I.C. 

Guarantee 
It within 3 months of purchasing any product direct from us. you are 
dissatisfied with it, your money will be refunded on production of receipt 
of payment. Many Sinclair appointed stockists also offer this guarantee. 
Should any defect arise in normal use, we will service it without charge. 
For damage arising from mis-use a chargei(typically £ 1.00) will belmade. 

R.R.P. £11.95 
V.A.T. 

RAP. £7.45 

Z.40 & Z.60 power amplifiers 
totally short-circuit proof 

Z.40 Z.60 

Intended for use in Project 80 installations, these modules readily adapt 
to an even wider range of applications. Both incorporate built-in protec-
tion against short circuiting and risk of damage from mis-use is greatly 
reduced. 

2.40TECHNICAL SPECIFICATIONS 
Size - 55 x 80- x 20mm ( 21 x 31 x lins) 9 transistors 
Input sensitivity - 100mV 
Output - 15 watts RMS continuous into 8 0(35v) 
Frequency response-10Hz - 100KHz or I dB 
Signal/noise ratio - 64dB 
Distortion - at 10 watts into 8 0 less than 0-1% 
Power requirements - 1-2 to 35 volts 

Z.60 TECHNICAL SPECIFICATIONS 
Size - 55 y 98 y 15mm ( 21 x 31 x ¡ ins) 12 transistors 
Input sensitivity - 100- 250mV 
Output - 25 watts RMS continuous into 8 0(45V). 
Distortion - typically 0.03% 
Frequency response - 10Hz to more than 200KHz ± 1dB 
Signal/noise ratio - better than 70dB 
Built-in protection against transient overload and short circuiting 
Load impedance - 4 0 rn,t,. max safe on open circuit 

740 R R P £5.45 : AT . Z.60 R R P. £6.95 0.69p V.A.T. 

Project 80 active filter unit 
Makes a highly desirable part 0 
any worthwhile system where 
inputs may be from record, radio 
or tape. As with Stereo 80. 
separate controls applied to 
each channel make it easier to 
obtain ideal stereo balance. 

TECHNICAL SPECIFICATIONS 
Size - 108 y 50 x 20mm (41 y 2 a lins) 
Voltage gain - minus 0.2dB 
Frequency response - 36Hz to 22K Hz controls mi 
Distortion - at 1 KHz - 003% using 30v supply 
HF cut off (scratch) - 22KHz to 5.5KHz.12dB/oct. slope 
L.F. cut off ( rumble) - 28dB at 20Hz. 9d B/oct. slope 

R.R.p £6.95 4-0.69 V.A.T. 

Power supply units 
PZ.8 

Stabilised. Re-entrant current limit. 
ing makes damage from overload or 
even direct shorting impossible. 
Normal working voltage (adjust-
able) 45V. 

R.R.P. E7.98 ± 0.79p VAT. 
Without mains transformer 

PZ.5 30V unstabilised 
RRP£4.98 - 0 49p V A T 

PZ.6 35V. stabilised 
R R P C7•98 0.79p A 

• For scratch and 
rumble control 

• Transistorised 
active circuitry 

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ 

Please send post paid 

for which I enclose Cash/Cheque for £ 

Name 

Address 

including V.A.T. 

Sinclair Radionics Ltd. London Road, St. Ives, Huntingdon PE17 4HJ 
Telephone St. Ives ( 0480) 64646 



Practical Wireless Classified Advertisements 

Classified advertisements 10p per 
word ( minimum 12 words). Box No. 
20p. Semi-display setting £8 per 
single column inch. Advertisements 
must be prepaid and addressed to 
Classified Advertisement Manager, 
PRACTICAL WIRELESS, 1PC 
Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 
4AD. All cheques, postal orders, 
etc., to be made payable to PRAC-
TICAL WIRELESS and crossed 
"Lloyds Bank Ltd." 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

ITV, 
88C1 

&28/W 
a Colour 
Guaranteed 

Peeled Picture,. 
S4IVe Cfs,Wesupply 

Ibis genuine U If F. 
aerial tor only f220. can 

be fitted outside or inside 
Quality made technically 

advanced design. Precision 
gridrellectorehrumatesghosting. 

Complete with clamp. Instructions 
advice. Money Bach Reload. 

WaIPC  Bracket t». Low Loss 
Cable 10p per yard. Plug spa FREE 
nah order maps & channel reference 
of all Radio& TV Transmitters. 
REMO DIRECT TO DO, PW10 

219 Mansfield Rd. Nottingham. 

IMPERIAL TRADING(AisuusILTD. 
Aerial Sew, idle., 

BAINES High Frequency Aerials 

Postage paid on aerials inland. 

Parabeam UHF Aerials: P8M6 £2 40, PBM12 
£3 35, PBM18 £4.30. 

Mutt/beam UHF Aerials: MBM18 £3.24, MBM30 
£4 40, MBM46 £6-110, MBM70 £12.10. 

Stereobeam VHF/FM Aerials: SBM2 £2-95. 
SBM3 £4 40, SEIM4 £4 SO. SI3M8 £7 25, 300/75 
Balun £1-60. R2100 Alignment Bearing £7 60, 
Rotators £25 52 

Amplifiers: Masthead with Power supply £11 25, 
Setback battery £4 00. 

Accessories: Large SAE. Co-ax 4p and ap/m. 

11 Dale Gres., Topton, Chesterfield 542 6DR 
Telephone 863755 

VHF/F.M. Aerials. Loft Type, Ten for 
£6. Roof Type, Ten for £ 15. Samples 
each type £3. J. E. Cook, 90 Ewhurst 
Road, Crawley, 23885 Sussex. 

Ladders 

LADDERS 'Special Offer', Unvarnished 
triples. 9ft 7in closed-24ft 7in ex-
tended. £ 18.70 delivered. Home Sales 
Ladder Centre (WLS2) Haldane 
(North) Halesfield ( 1) Telford, Shrop-
sire. Tel: 0952-586644. 

Service Sheets 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 15p. S.A.E. 
enquiries. Telray, 11 Maudland Bank, 
Preston. 

SERVICE SHEETS for Televisions, 
Radios, Transistors, Tape Recorders, 
Record Players, etc., from 5p with free 
Fault-Finding Guide. S.A.E. orders/ 
enquiries. Catalogue 15p. Hamilton 
Radio 47 Bohemia Road, St, Leonards, 
Susseic. Telephone Hastings 29066. 

•••••••••••••••b••••••••••••••••••••••••••• 
• e SERVICE SHEETS • IVIANLJALS • BOOKS 
le SERVICE SHEETS 40p plus S.A.E. * SERVICE SHEET CATALOGUE 25p 
.. OVER 12,000 SERVICE SHEETS 8 MANUALS IN STOCK ON COLOUR/MONO TELEVISIONS 

RADIOS, RADIOGRAMS, T/RECORDERS, R/PLAYERS, ETC. S.A.E. WITH ENQUIRIES 

W  e NEW BOOKS 94 PUBLICATIONS PRICE 
S .,,,ANN,MOOK.  CF OF VOR oginsFIR revv ,oetir r2 88... Zast;leH.. 1st.Boon by Bateni £0.40 

2nd.Book by Baboon £0.95 
• HANDBOOK OF RADIO TV TUBE 11 VALVE EQUIVALENTS by Babarii   £0.40 
e HANDBook Ce INTEGRATED CIRCUITS °Cs) EQUIVALENTS 8 SUBSTITUTES   £0. 75 • TV FAULT FINDING BOOK by Dots Publecatrons Ltd. 405/625 Edition. 124 pp.   £0.50 

• COMPREHENSIVE 
TCEMCIO;',/ '4 A .1.j.URe.t.ak= faultstà'r5%nie;'/lo ur oPdTeon 

st .crelo2urppTVs   £1.21 

: USING AN OSCILLOSCOPE by D.W.Easterling. 108 pp.   
Foult Location Ekeecises in & TV Servicing by K.J.Bohlman. Volume 1  £0.70 

E01..8305 e Fj:chlt aLzcesstion Exercises in Rodeo 8. TV Servicing by K J.Bohlrnan Volume 2  
Course In 8. Radio, TV Electronics 222 (433) by B.Fozard 8 G.N.Patchett  

• First Year Pr inciples and Calculations. (Fozard)   ££ 00 .. 85 °5 • Port I. Electronic Systems. ( Patchett)   

• Part 2. Second Year. Electronic Systems. P 2 Th CI Y r Electron. S stems. ( Patchett)   E9.88 (Patchett)   

e mAZDA BOOK OF PAL RECEIVER SERVICING by D.J.Seal. 288 pp  
££31«.8800 e DICTIONARY Cf RADIO & TELEVISION by W.E.Pannett. 380 pp  • TELEVISION ENGINEERS POCKET BOOK by P.J.McGoldrick. 6th Edition. 400 pp   £2.50 

WORLD RADIO TV HANDBOOK 1972. 26th Edition. 384 pp. Special reduced offer  £0.90 • ELECTRONICS IN MUSIC by F.C.Judd. 169 pp. Circuit designs and operation  £3.15 
e HOW TO GET THE BEST OUT OF YOUR TAPE RECORDER by P.J.Guy. 142 pp   £1.50 

• A LARGE SELECTION CF OTHER BOOKS AVAILABLE AT OUR NEW SHOP PREMISES  
• OPEN UNTIL 8prn. MONDAY TO SATURDAY. CALLERS WELCOME TO COME AND BROWSE 

• NEWNES RADIO & TELEVISION SERVICING books bought & sold ( all years) good prices paid 

• pleaseodd 10% for Postage and Pocking on all books. Send large S.A.E. for FREE booklists 

• 
• 

• 

BELL'S TELEVISION SERVICES 
• ISO KINGS ROAD HARROGATE YORKSHIRE Telephone 0423 - 55885 di 
• 
••••••••••••••••••••••••••••••••••••••••••6  

Service Sheets 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 40p EACH 

" PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS" 

Otherwise cannot be attended to 
(Uncrossed P.O.', please, original 

returned if service sheets not available.) 

PLEASE NOTE 
We operate a " by return of post" service. Any 
claims for non-delivery should be made within 
7-days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 

We have the largest supplies of Service 
Sheets ( strictly by return of post). Please 
state make and model number alternative. 

Free TV fault tracing chart or TV list on 
request with order. 

Mall order or phone 01-458 4882 

Educational 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ. 

AMINII, MAA/LMI DIPLOMA, City & 
Guilds, etc. Thousands of passes. For 
details of postal courses in all 
branches of Engineering and illus-
trated book-FREE-BIET ( Dept. 
BPWCL/02) Aldermaston Court, Read-
ing RG7 4PF. Accredited by CACC. 

CITY & GUILDS 
EXAMINATIONS 

Make sure you succeed with an ICS home study 
course for C & G Electrical Installations. Tele-
communications Technicians and Radio Ama-
teurs. Free details from: International Correspon-
dence Schools. Dept. 732D. Intertext House, 
London, SW8 4UJ. 

COLOUR 
TV SERVICING 

Make the most of the current boom. Learn the 
techniques of servicing Colour L Mono TV sets 
through new home study courses, approved by 
leading manufacturers. Also radio and audio 
courses. Free details from: International Corres-
pondence Schools. Dept. 732D2, Intertext House, 
London. SW8 4UJ. 

TECHNICAL 
TRAINING 

Get the ouollficatIont you need to succeed. 
Home study courses in Electronics and Electrical 
Engineering, Maintenance, Radio. TV, Audio. 
Computer Engineering di Programming. Also self 
build radio kits. Free details from: International 
Correspondence Schools, Dept. 732D3, Intertext 
House, London, SW8 4UJ. 

ENGINEERS-get a technical certifi-
cate. Postal courses in Engineering, 
Electronics, Radio, T.V. Computers, 
Draughtsmanship, Building, etc. FREE 
book from: BIET ( Dept. BPWCL/32) 
Aldermaston Court, Reading, RG7 4PF. 
Accredited by CACC. 

Situations Vacant 

WORK IN CENTRAL AMERICA 

Radio Technician needed for Guatemala. 
Radio Engineer needed for Honduras. 
Work with the British Volunteer Pro-
gramme. 

Information: Fran Chadwick, CIIR Overseas 
Volunteers, 41 Holland Park, London, W.I I. 
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MEN! 
£70p.w. 

can be yours 
Jobs galore! 144000 new computer 
personnel needed by 1977. With 
our revolutionary, direct • from - 
America, course, you train as a 
Computer Opera tor in only. 4 weeks! 
Pay prospects? £ 3500 -- p.a. 
After training, our exclusive ap-
pointments bureau-one of the 
world's leaders of its kind-intro-
duces you FREE to world-wide 
opportunities. Write or 'phone 
TODAY, without obligation. 

London 
Computer Operators 

Training Centre 

S65, Oxford House 

9-15, Oxford Street, W.I. 
Telephone: 01-734 2874 

For Sale 

TV LINE OUTPUT TRANSFORMERS 
Tidman Mail Order Ltd.. 236 Sandy-
combe Rd.. Richmond. Surrey. TW9 
2EQ. 01-948 3702. 

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

Books and Publications 

Technical Books - 
RadioEtElectronics 
Handbook of Tested Transistor C,rcults HMO 
Radio Servicing for Amateurs  £O-20 
Practical Radio Inside Out  £0.40 
Coil Design and Construction Manual £0.30 
Boys Bk of Crystal Sets and Simple Circuits  £0-18 
Transistor Circuits Manual No. 1 £O-15 
Transistor Circuits Manual No. 2 0-15 
Transistor Circuits Manual No. 4 £-15 
Transis Circuits for Radio Controlled Models  £O-40 
Rad & Electr Colour Codes and Data Osan £O.15 
Handbk of Transistor Equiv and Substitutes £ 1-40 
Hi Fi, PA & Disco Amplifier Design Hndbk £0-75 
High Fidelity Loudspeaker Enclosures  £0•40 
Transistor Test Equip and Servicing Manual  CO-25 
Handbook of Simple Transistor Circuits  £0-35 
Modern Transistor Circuits for Beginners £O-40 
Sound and Loudspeaker Manual E0-50 
Practical Car Radio Handbook. I   E0-30 
Radio TV and Industrial Tube & Valve EQUiV £0.40 
Know Your Oscilloscope  E1-70 
Television Servicing Vol. No 1  £O.85 
Television Servicing Vol. No. 3 £O-60 
Television Servicing Vol. No. 4 £0.85 
Using an Oscilloscope  £O-70 
Servicing Transistor Radio Receivers CO-75 
Television Timebase Circuits £1-00 
Jack Dew Service Clinic   £1.35 

NEW TITLES NOW AVAILABLE 
Manual of Electronic Circuits for the Home CO-50 
Modem Crystal Set Circuits for Beginners £0-35 
Electronic Novelties for the Motorist  £0-50 
2nd Book of Transistor Equiv.& Substitutes E0-95 
Handbook of Electronic Musical Novelties  £0-50 
Transistorised Novelties for Hi Fi Enthusiast £-35 
Fault Location Exercises in Rad.& TV Volt £0•80 
Fault Location Exercises in Rad.& TV VoL2  E1-35 
Colour TV Picture Faults  C2.50 
99 Ways to Improve your ShWeve Listening  £1-90 
Semiconductors from A-Z  C1-50 
Modem Electronic Troubleshooting  E1-30 
104 Ham Rad.Proj.for Novice & Technician  LI -25 
How to Solve Solid State Circuit Troubles  £I.75 
Integrated Circuits Equiu& Substitutes Hbk £0-75 

PLEASE ADD 10% FOR POSTAGE & PACKING 

FREE lists of other titles avail on request. Send to: 

RADIO BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 

WORLD RADIO TV HANDBOOK 1974, 
£3.15. How to Listen to the World, 
£.00. Postage and VAT in( luded. 
David McGarva, PO Box 114, Edin-
burgh EH1 IHP. 

SW-BC LOG with time indication, post 
free. Pay £0•80 at any post office to 
National Giro account 651-4154. 
SVERIGES RADIOKLUBB, UK treas-
urer. 

DIRECT FROM MANUFACTURER-a 
comprehensive catalogue of UHF & 
VHF/FM aerials, fixing brackets, 
chimney lashings, clamps, masts, am-
plifiers, cable, etc., for the D.I.Y. 
enthusiast. Complete with useful in-
stallation hints. Send 3p stamp to 
CLAYDEW ENTERPRISES (PW ), 261 
Hardess Street, London S.E.24. 

"SHORTWAVE VOICES OF THE 
WORLD," £1.70, postage and VAT Ilp. 
"SWL Address Book," £ 1•55+11p. 
"Confidential Frequency List," £ 1•70+ 
I 1p. "Guide to International Medium 
Wave Broadcasts," 20p +4p. Books and 
full details from any bookshop, or in 
difficulty write to: David McGarva, PO 
Box 114, Edinburgh EHI IHP. 

Wanted 

10P PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 
KENSINGTON SUPPLIES (a, 

367 Kensington Street, Bradford 8. 
Yorkshire. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

EARLY WIRELESS LITERATURE 
before 1934. Johnson Raffles, Haver-
breaks, Lancaster. Telephone 67770 
evenings. 

WANTED, buy not rent. Used tele-
phone answering machine in working 
order, G.P.O.-approved, record caller's 
message. Fergus, 38 Salisbury Avenue, 
Belfast BT15 5DZ. 

Receivers and Components 

TAPE 
HEADS 
For valve and 
transistorized re-
corders from £2 ea. 

Send 
stomP for lists. 

R.D.I. Ltd. 
Chilton Works, 
Garden Rd., 
Richmond, 
Surrey, 
TW9 4NS 

NEW MODEL V.H.F. KIT MRS 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receive* aircraft, 
amateur*, mobile. radio 2, 3, 4, etc., thle novel 
little eat will give you endless hours of pleasure 
and can be built In one evening. Powered by 9 volt 
battery, complete with easy to follow instruction 
and built in tack socket for use with earphone* or 
amplifier. 

Only £380 + 9.69 15p U.K. only. 

Illustrated catalogue of selected kits and com-
ponents, 20p Inc. VAT. P&P free. 

ALL PRICES PLUS 10% VAT 
Galleon Trading Co, 
12, BURS Way, 
CorrInoham, 
Stanford-Le-House, 
Essex. S1117 ODE 

PRECISION 
POLYCARBONATE CAPACITORS 

Close tolerance. High stability. Extremely 
low leakage. All 63v D.C. Plus or minus 
1°4 tolerance: 0.470-569; I . 0gF-66p; 
2 - 2uF-80p; 4 7uF-LI . 30; 6 .811F-C1 • 64; 
10 . 0e-n•00: ISRF-12•75. Also available 
±2% and ± 5%, ex. Stock. 
TANTALUM BEAD CAPACITORS-
Values available: 0 I. 0 - 22. 0 47, 1.0, 2 2, 
4.7, 6 - 8pF at 15v/25v or 35v: 10-00F at 16/20v 
or 25v; 150F at 10/16v or 20v; 22-00 at 
6/104 or I6v; 33 .0t/F at 6V or 10v; 47 - CluF at 
3v or 6v; 100uF at 3v. 
All at 10p each; 10 for 95p: 50 for £4 00. 
TRANSISTORS: BC107, BC108, BCI09: 
All at 99 each; 6 for 51p; 12 for 969. May be 
mixed for quantity price. BC182 and BC2I2 at 
10p each; API 78 at 30p each. All brand new and 
marked. Full spec. devices. 
POPULAR DIODES, IN914, 6p each; 8 for 
45p; 18 for 909 I N916. Sp each; 6 for 45p; 14 
for 90p; 1544, Sp each; II for 50p; 24 for LI. 
All brand new and marked. 
NEW LOW PRICE-400 mW Liners, 
Values available 4 7, 5 6, 6 8, 7 5, 8 2, 9 1.10.11, 
12. 13-5, I5V. Toi, r 5'.utS mA. All new and 
marked. Price 7p each; 6 for 39p; 14 for 84p. 
Special offer 6 off each voltage (66 severs: 
£ .65. 
RESISTORS. Carbon film 5'.. 1W at 40°C 1W 
at zcec, Range from 2-211 to 2.2HO in E12 
series, i.e. 10, 12, 15. 18. 22, 27, 33. 39, 47, 56, 
68. 82 and their decades. High stability, low 
noise. All at 1p each: Sp for 10 of any ens 
value: 70p for 100 of any one value. Special 
pack- 10 of each value 2.2 (I to 2.2M /3 ( 730 
resistors) O. 
440v A.C. CAPACITORS: 0.1uF, site 
I tin x ikin-40p; 0 -25uF ( It"  
0 . 47 and 0.5aF (I I")-66p; I OuF (2" x 
-05P: 2 . 0pF (2" x 1")-LI IS. 
SILICON PLASTIC RECTIFIERS I 5 amp. 
Brand new wire-ended 0027. 100 P.I.V. at 
7p each; 4 for 269.400 PIV at Sp each; 4 for 30p; 
800 P1V at lip each; 4 for 429. 
79 Post and Packing on all orders below £5.00-
Export orders-please add cost of air:sea mail. 

PLEASE ADD 10% V.A.T. 
TO ALL ORDERS 

Send S.A.E. for lists of other ex-stock items, 
L.E.D.'s, disc capacitors, electrolytics etc. 
Wholesale price lists available to bona fide 
companies. 

MARCO TRADING 
Dept. W3, The Makings. Station Road, 

WEM, Salop. 
Tel: NANTWICH (Cheshire) 63291. 

ANGLIA 
TRANSFORMERS 
SUB MINIATURE MAINS 
Primary 0-240 V 50i60 Hz 

3 V Type. Output 3-0-3 V rms. 200 mA 
9 V Type. Output 9-0-9 V rms. 70 mA 
12 V Type. Output 12-0-12 V rms. 50 mA 
20 V Type. Output 20-0-20 V rms. 30 mA 
E.S. Screen. Clamp Construction. 
Size 28mm x 27 x 21H. F.C. 35 x 4 BA 
£1115 each Inc. U.K. P á P. 

MINIATURE MAINS 
Primary 0-240 V 50/60 Hz 

6 V Type. Output 0-6, 0-6 V. 6 VA 
9 V Type. Output 0-9, 0-9 V. 6 VA 
12 V Type. Output 0-12, 0-12 V. 6 VA 
20 V Type. Output 0-20, 0-20 V. 6 VA 
Two Separate Secondaries 
E.S. Screen, Clamp Construction. 
Size 48mm x 31 x 38H.F.C. 53-5 x4 BA. 
£1 . 10 each Inc. U.K. P 8. P 

Plus VAT 10%-: 

ANGLIA CONTROLS LTD 
GRANGE ROAD . TONGHAM 
FARNHAM SURREY 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur-
plus plus once used Pack includes 
resistors, carbon and W.W., capacitors 
various, transistors, diodes, trimmers, 
potentiometers etc. Send £1+10p p&p. 
C.W.O. To: Caledonian Components, 
Strathore Road, Thornton, Fife. 

TUNBRIDGE WELLS, Components 
from Teleservice, 108 Camden Road, 
Tunbridge Wells, Kent. Telephone 
31803. 
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-.p TREASURE TRACER 
MK Metal Locator 

• Varicap tuning 
e Britain's best selling medal 

locator kit 
e Weighs only flog. 
e Speaker and earphone operation 

Knocks down to only hin. 
a ▪ Prebuilt search coil assembly 

Ministry approved design 
• As seen on BBC1 and BBC2 TV 
• You only need soldering iron. 

screwdriver, pliers and snips 
• Five transistor circuit 

Send s.a.e. for leaflet 

CO, •,•£980 , tr•r• •  
MINIKITS ELECTRONICS, 

35., LANGLEY DRIVE. WA NSTEA D 
LONDON, Ell 2LN (Mail order only, 

VEROBOARD 0.1 0-15 Plain O• 15 
21 5 in 26p 26p 139 
2 s 3} in 23p Itp 129 
3 a 5 in 30p 329 20p 
3i• a 31 in 24p 26p 
Track cutter 40p 40p 
MINIATURE CERAMIC 
CAPACITOR KITS 
KIT 1 10 each Ell value 22pf to 1000pf 50V Total 110 

El. 55 
KIT 225 each E6 value 22pf to 1000pf 50V Total 275 

E3•65 
SEMICONDUCTORS 
8 pin dil 741 39p, BC 107 10p, BC 108 10p, BC1019 
10p, 1N914 4p 
SWITCHES 
Toggle switch. 250V 1 5A SPST 18P, OPOT 2513 
Slide Switch. DPDT miniature or standard 11p 
Push to make, non locking 129 
MINIATURE VERTICAL PRESETS 
103O, 220D, 470E1, 6800, 1K, 2.2K. 4.7K, 6.8K, 
10K, 22K, 68K, 100K, 4p each. 

NEK ELECTRONICS (W2) 
28 Carnegie Road, St. Albans, Herts 
Please add Hp P. 8. P. Hall order only 

r 
II V.H.F. & SHORT WAVE KITS ! 
IPrecision standard, low cost valve and II 

ta n:is.tfasKyi-tist1 s-111) .8. 
• plified instructions. For free literature I 

send S.A.E. to sole manufacturers. 
I (Overseas: mt. Reply Coupon). 
I JOHNSONS (RADIO) Est. 1943 

Shaw St, Worcester, IVRI 3QQ 
Tel, 24864 A JOHN BANNER CO.  

(maw am 

"Globe- King" 

BRAND NEW COMPONENTS by 
return. Electrolytics 16V, 25V, 50V-
0•47, 1, 2.2, 4.7, lOmfds.-4p. 22, 47-
412 p. (50V-5p.) 100-5,2p. (50V-7p.) 
220 - 6p. (50V - 9p.). Subminiature 
bead-type tantalums 0 • 1/35V, 0•22/35V, 
0-47/35V, 1/35V, 2 • 2/35V, 4•7/35V, 
10/16V-8p. Mylar Film 100V-0.001, 
0.002, 0.005, 0.01, 0-02-2p. 0.04, 0.05-
3p. 0.068, 0.1-312p. Polystyrene 63V. 
E12 series 10 pf.- 1,000 pf.- 2p. 1,200 
pf.- 10,000 pf.- 3p. Miniature Highstab 
resistors, 5%, E.12 series-Carbon Film 
13W 10-10M11 ( 10% over 1 Meg.) 
Metal Film 14W 10O-2•2Mfl and 1W. 
27(1-10MO all 34p each. Postage 8p. 
The C.R. Supply Co., 127 Chesterfield 
Rd., Sheffield S8. 

TRANSISTOR AMPLIFIERS 50p Vol! 
Tone Pre-Amps 30p. LW-MW Mixer-
osc panels 50p all with circuits. Record 
player cabinets £3. Radio cabinets, 
suitable ext speakers, colours 
blue, brown, yellow. 50p Mains 
droppers 7617 + 66L1 + 66(1 -f-
25(7 + 24(1 + 26(1 30p. Archer, 9 Pine 
Grove, Maidstone, Kent. 

MANUFACTURERS Surplus com-
ponents. Mixed packs all post free. 
Resistors 20p. Capacitors 60p. Discs 
40p. Hardware 25p. Relays 60p. Four 
digit magnetic counters 20p. Ferric 
Chloride LB 52p. Samples and lists 
20p stamps. Derwent Radio, Scar-
borough. 

ELEVEN BAND RADIO. SW 1-4. 
Marine. LW. MW. FM. PSB ( 76-86). 
Aircraft ( 108-136). PSB ( 148-174). Batt/ 
Mains. BFO. Fine Tune, Squelch. Out-
put 1.3W. £58. SAE full lists, multi 
band radios, also Grundig Bargains, 
Satellit, 12 hand, £ 118. Langtons Radio, 
High Street, ROCESTER, Staffs. 088-
923 388. 

INTEGRATED CIRCUIT and FET 
modules for construction of low-cost 
receivers, converters, pre-selectors, 
etc. SAE details,-P. R. Golledge, Glen 
Tor, Torrington, Devon, 

5-N CHANNEL FETS TYPE 3819E-£1 
(incl VAT). Full spec devices complete 
with circuit details for building volt-
meter, timer, etc. For full list of fets 
and other transistors available, send 
10p. Redhawk Sales Ltd, 45 Station 
Road, Gerrards Cross, Bucks. Mail 
Order Only. 

SL403D AUDIO LC-El - 65. Finned 
heat-sink- 16p. Fibre Glass P.C.B.s for 
latest Mullard stereo pre-amp. Input 
board-75p. Tone/Filter board-85p. 
P&P-10p. Quantec Multitechnic Ltd., 
Morpeth, Northumberland. 

Miscellaneous 

Darned 
Electronic 
Wizardry 

by Dewtron (VAT extra. 
Famous kits. e.g. was-was complete 
kit £ 295: FUZZ kit £ 5-50 auto 
rhythm modules P & P 20p min. 
Ring Modulator modules £ 8 and 
whole range of synthesiser modules, 
musical novelties. etc. Catalogue 15p 
from D.E.W. Ltd.. 254 Ringwood 
Road. Ferndown, Dorset. 

24 WATTS PEAK ! 

Beautiful bookshelf units in mahogany 
type finish. Employs infinite baffle 
enclosure with dual cone 8 ohm 
drive unit. Brand new with 6' leads. 

£9.80 Per Pair P&P 60p 

GREGG Electronics 
PW3, 24 Cranbourn Street 

Leicester Sq. London WC2 

GLASS FIBRE P.C. BOARD. Large 
supplies available ',,in single sided 
one ounce copper 2p per 3 sq. Inches 
(under 1 foot). 75p per sq. ft. ( over 
1 foot). double sided one ounce 
copper 1p per sq. inch ( under 1 ft.), 
£1 per sq. ft. ( over 1 foot). Please add 
10p per sq. foot postage and packing. 
We can cut to your size at 1p per cut. 
Solid State Lighting, The Firs, Small-
worth Lane, Garboldisham, Diss, Nor-
folk. 

AMTRON KITS. Your Devon Stockist. 
E. Wenmouth, 50 South Street, Exeter 
76058. 

DON'T LOOK 
unless you can resist the temptation to 
get these super 'attention-getters': 
* Pocket-sized MAXI-VOLT Big 

}inch Spark Generator (instant 
15,000 volts!). Ready-made, needs 
no batteries. Carry it around any-
where. Only weighs about 3 oz. 
(89g.) send [ 1.35 for your Maxi-
Volt now! 

* Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
E5.90 for yours now! 

* Psychedelic MINI-STROBE Kit. 
Take a pocket-sized lightning storm 
to Disco's & parties. ' Brain-freeze' 
'em with van-speed stop-motion 
flashes. Includes super case too. 
Send E2•20 now! 
(all prices include VAT., packing 
& postage.) 

Send remittance co: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order only) 

Or for more details, send 15p for lists. 
plus free design project sheet. 

MORE RANGES 
FOR LESS MONEY! 

MULTIMETER AC- DC Type U-437 
10kOhms1V 2-5 ,I, Precision 
A-DC 0.1-1A - 5 Ranges 
V-DCIAC 2.5 to 1000 V - 6 Ranges 
Ohms- 100 to 1 MegOhm - 4 Ranges. 
Frequency: 45-40kHz - 2 Ranges. 

TAUT SUSPENSIONS 
MOVEMENT. 
Complete with steel case. 
Dimensions without case: 

212 x 118  mm x £4.95 
75 

AC.'DC Multimeter type U4324 
A-DC 0.06-3A - 6 Ranges. 
A•AC 0.3-3A - 5 Ranges. 
V-DC 0.6-1200•V - 9 Ranges. 
V-AC 3-900 V - 8 Ranges. 
Frequency: 45 to 20 kHz-2 Ranges. 
Resistance: 500 Ohm to 5 MOhrn-
5 Ranges. Decibel: - 10 to - 4 12c16 
- 2 Ranges. Accuracy 2.5%. 
Dimensions: 167 z 98 x 63 mm. 
Only £8.00 

  SUPERTESTER 680 R ICE 
10 Fields - 80 Ranges: Plus 
a lot 01 accessories for 

• measurements al 500A-AC 
100 A/DC- Temperature-
-50C to • 200C- Magnetic 
fields up to 15 KGauss-
Phase Indicator- EHT 25kV 
Electronic Volt Ohm- meter 
Transistor Diode Tester etc. 

Dimensions. 128 y 95 y 32 mrn- Jr18.50 
300 grams 20kOhrn/V Accuracy r_ 
1% DC Ask for Irte catalogue Accessories Eytra 

Add 10% VAT to all items + 35p P&P 

ELECTRONIC BROKERS LTD. 
49.53 Pancras Road. London NW1 2QB Tel: 837 7781 

HARDWARE SUPPLIES. Sheet alu-
minium individual sizes or standard 
packs, drilled to spec. Screws, nuts, 
washers etc. Fascia panels in 
aluminium individual requirements. 
Printed circuit boards, one-off or 
small runs. Printed circuit drafting 
tapes etc. 7p for list. Ramar Construc-
tor Services, 29 Shelbourne Road, 
Stratford on Avon. Warwks. CV37 9JP. 

AERIAL WIRE. PVC covered multi-
strand tinned copper. 25ft-23p. 50ft-45p. 
75ft-67p. 100ft-89p. 150ft-£1•32p. 200ft-
£1•76p. Including VAT. All plus 12p 
P&P. Al Radio Components, 14 The 
Borough, Canterbury, Kent CTI 2DR. 
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Versatile 

10 in 
ONE 

MIN-LAB 

AC and DC Voltmeter o Audio Generator 
Ohm Meter e Resistance Substitution 
Capacitance Substitution e DC Ammeter 

e Battery Supply e RF Signal Generator 
• RF Field Strength Indicator. 

This new, unique instru-
ment combines all you need 
for testing. Money back if includes 
not satisfied. VAT & p. & p. 
Cash with order or send s.a.e. for illustrated data 
sheet to: 

J. H. ASSOCIATES LTD. (DEPT. PW) 
Cricketfield Lane, Bishop's Stanford, Hens. 

£1F95 

gg BA NUTS Per 100 
BOLTS and 
WASHERS 

Assorted length 
bolts. shake- I 
proof washers. 16 

Size Nuts Bolts Wks 
0 53p 75p 29p 
2 46p 53p 22p 
4 35p 44p 18p 

29p 35p 18SELF 
FASTENERS 

Tapping 
PVC 100 
GROM-

SCREWS Box 01 \ 
Bog of : WO / 
100 lAssri. 
Msrt. 2, i 51p 

up 1 P;Heie 44p 
atate size 

S" SIDE CUTTERS 5" PLIERS 

... rt. 

59D Insulated 
' Handles 

 ... 0 

Insulated 
Handles 3Up 

Post free i Orders under £2 1 All prices 
over £2 I add p ili p 15p I include VAT 

S1LHILL PRODUCTS 
Dept. WP3.226 Mary Street, Birmingham 1312 SRI 

Tel. 021-440 3600 

EXPERIMENTERS 
LOOKING FOR SOMETHING DIFFERENT 

(5) 

11« 

SPECIALLY DESIGNED FOR USE WHERE 
SPACE IS LIMITED 
Alloy caged. Ideal for S.W. Enthusiasts 
Beans rotary reception 

366 UNIQUE DESIGN 
Complete Kit 
Base, mast, aerial, 
charts 
Fabulous 
Value 
£3.50 PP Paid 

Also included In this Kit, CHARTS of Frequency 
Allocations. International call signs. World 
time, Codes, Map, etc. 

TUBULAR METAL PRODUCTS 
7 LOWESMOOR TERRACE. WORCESTER 

ENGLAND 

12 VOLT 
FLUORESCENT LIGHTS 

(as illustrated by Thorn AEI) 

1111111111111111, 
Beat power cuts. Be independent. Ideal 
for caravans, tents, emergency lighting. etc 
Works anywhere where I2v is available. 
Guaranteed for six months. Ready to use at, 

12 ins. 8 watt £4 00 post paid .1 Including 
21 ins. 13 watt LS 00 post paid v A T. 

Callers welcome 

For lists or enquiries, large s.a c 
SALOP ELECTRONICS, 23 WYLE COP 

SHREWSBURY. SHROPSHIRE. 

Build your next project in 
a BEC (Book end chassis) 

trim on bottom ol all Naw improved with alloy 

cabinets. Now in easy to 
assemble hits. 

683 (Illustrated) x 9" z 4" ... £4.111 P & P 450. 
Otherslzes. SAE with enouIrles 
H. M. ELECTRONICS 273a, Fulvirood Rd, Sheffield 
1310 3 BD 

PRINTED CIRCUIT BOARDS 

Professional printed circuit boards custom 
made for your design. Delivery 4 days. 
Typ. price: 3" x 2" board £3.36, plus VAT. 
Trade and retail. S.A.E. for details or 
phone Colchester (0206) 47010. 

B. J. CLUES (Electronic and Radio 
Engineer), Shaftsbury House, 
40a Culver Street, Colchester, 

LOW COST I.C. Mounting. I.C. pin 
sockets in lengths of 100 for 60p 
(p&p 5p). Quantity rates. S.A.E. 
details and sample. GASKELL, Oak 
Lodge, Tansley, Derbyshire. 

BUILD IT in a DEWBOX quality 
cabinet. 2in x 2,2 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write 
now-Right now. 

EXPERIMENTERS! Hundreds of un-
usual items cheap. 1974 catalogue 5,2 p. 
GRIMSBY ELECTRONICS, 64 Tenny-
son Road, Cleethorpes, Lincs. ( Mail 
Order Only.) 

AERIAL BOOSTERS-£3.25 
We make three types of Aerial Boosters: B45-

UHF 625, B12-VHF 405, BII-VHF RADIO 

VALVE BARGAINS 
ANY 5-Sip, 10-75p, 50-£3 30:-

ECC82, ECL80, EB91, EBF89, EF80. EF85, EF183, 
EF1134, EY86, PCO34, PCC89. PCC189, PC97, 
PCF80, PCF86. PCF805, PCF808. PCL82. PCL83, 
PCL84. PCL/35, PFL200. PL38, PL8I. PL504. PY33, 
PY82, PY800, PY801. 301.15, PC86, PC88. 

19" UHF/VHF (BBC2) £6.00 
Thorn-850 or Pye, with sat of spare valves. 
Carriage £2 00 ( Untested). 

100 MIXED RESISTORS- 85p 
to 2 watt-10 ohms to above Im-ohms (our 

choice) 100 mixed Ceramic Capacitors from 
1PF to 8200PF (our choice) 65P. 

BARGAINS PARTS 
Transistor UHF Tuners-£2 00, 500K-ohms V/C 
with Switch-29p. 50 mixed Tuner Valves-£2 25. 
Brand New Transistors 8E173, BCI71, BC153, 
BC135, BC113, BC117, BC115, BA102, BA129. 
All lop each. 

All prices include V.A.T. p. & p. 10p per order 
Money back guarantee. S.A.E. for leaflets. 

ELECTRONIC MAILORDER 
(BURY) LTD. 

62 Bridge St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3036 

Please mention 

PRACTICAL 
WIRELESS 
When replying to 

Advertisements 

AUTOMATIC 

WIRE STRIPPER 
AS SUPPLIED TO 

LEADING ELECTRONIC COMPANIES 

INCL. PP & VAT 

GRIPS AND STRIPS 

WIRE 

IN ONE OPERATION 

IDEAL GIFT 

ELECTROLINK 
ULLSWATER CRESCENT 

COULSDON CR3 2UG SURREY 

EX COMPUTER PC PANELS 
4 x 2in packed with semiconductors and 
top quality resistors, capacitors, diodes 
etc. Guaranteed min. 35 transistors, 
plus data. 10 boards 50p (12p) 

Special Bargain Pack 
25 boards for £1 (30p) 

Panels with 4 Power 
transistors sim 0C28 50p (10p) 

COMPUTER GRADE 
ELECTROLYTICS 
12,000p 100v, 5 x 2} dia 75p (25p) 
30,000p 25v 65p (20p) 

ELECTROLYTICS 
4,000/i 70v, 7,000,/a 70v, 3,800,u 40v, 
10,000p 50v. 44 x 2 in dia 55p (14p) 
10,000,u 35v, 5,000,u 35v, 44 x 2 in 

40p (12p) 
2,000,u 30v, 400,u 40v, wire ends 15p (6p) 
100 piv 20A, Si diodes 4 for £1 ( 10p) 
100 ply 3A, Si diodes 4 for 50p (7p) 
250 mixed resistors 601) (94P) 
250 mixed capacitors 6013 (94p) 
200 Si planar diodes 50P (7P) 
Sub-min co-ax connectors 

4 prs 50p (7p) 
Min. glass neons 12 for 50p (7p) 
Reed relays mixed 10 for 50p (7p) 
Micro switches 8 for 50p (9p) 
Assorted relays 8 for £1 (18p) 
Papst extractor/blower fans 
100 c.f.m. 44 x 44 x 2in £3-50 (28p) 

QH bulbs 12v 55w (also some 
6v bulbs) 50P (60 

Postage and package shown in brackets. 
Please add 10% VAT to prices. 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01-478 8499 
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TOP QUALITY— LOW COST 
e 
AMATEUR RADIO EQUIPMENT 

CP,C1)15_1MM 

P.R.40 
R.F. 

The PR40 R.F. Presslector is the solid atete version of th, world famous 
PR30 which it now supercedes. 
It employs Silicon " N" Channel FET (Field Effect Transistor) front end, 
followed by silicon NPN Broad Band R.F. Amp., and will substantially Improve 
receiver performance over the range I 5 to 35 MHz, providing • considerable 
increase in gain up to an overall av aaaaa of 30dB, with improved image 
rejection and noise ratio. 
Supplied complete with co-ax plug ( less standard 9 volt PP6 Battery). 12 
months Gu•rantee . LI I • 13 Carr./VAT Paid 

— 

MULTIBAND-6 
SOLID STATE 

SHORT WAVE RECEIVER KIT 

All transistor T.R.F. Receiver tunes 550 KHz to 30 MHz ( 540 to 10 metres) 
complete coverage—no gaps. Medium waves—Trawlers—Ship / Shore 
Telephone—All Six Amateur Bands 160-10 metres—Internation•I Broadcast 
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils. 
Hi-Gain PET Regan. Det./AF/AF Module giving full loudspeaker output to 
any external 2/3 ohm speaker. Receives AM/CW/SSB. 
Separate Electrical Bandspread. Calibrated Main Tuning. 
A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge 
required, simple to build, printed circuit and Pictorial Instruction Manuel. 
fully detailed step by step. 
Complete Kit with 4 Coils ( less standard PP6 battery). £ 16.40 
Sump brings illustrated leaflets. CI, VAT Pàid 

r 
ON THE DESIGN STAFF— 
G3SZM WIRE 

SOLID STATE 

PRESELECTOR 

1 

CR70A 
COMMUNICATION RECEIVER 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres with no gaps. 
Covers shipping, coastguard and distress frequencies, all six amateur 
bands 160-10 metres, international broadcast, Met. stations etc. etc. 
giving world-wide reception. Exclusive features include Air-spaced 
CODAR-COIL Hi-"Q" Aerial input, illuminated Meter and Slide 
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW/SSB 
signals. Separate output for Tape recorder. 
Ready to pleg in to 200/240 volts A.C. it only needs your aerial and a 
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. 

Complete ready built £32.56 Carr./VAT Paid 

SEND FOR YOURS TODAY! 

NOTE: These CODAR Receivers meet the BREMA specification 
for Communication Receivers. Some portable receivers being adver-
tised as Communication Receivers do not meet these requirements. 
Illustrated leaflets and H.P. details free. 

ic D DA R Ts) TELECOMMUNICATIONS AND ELECTRONIC 
eze,E,!,'ET,,s,(PPLIERS TO N.M. AND OVERSEAS 

VALCON WORKS • BURRELL BUILDINGS • CHURCHILL INDUSTRIAL ESTATE • LANCING • SUSSEX 
Tel. 090-63-61901 BNIS — 8TZ 

ESSENTIAL BOOKS FOR RADIO AMATEURS 

RADIO AMATEURS' EXAMINATION 

MANUAL 

by G. L. Benbow, G3HB 
The standard work for all would-be licensed radio amateurs 
studying for the Radio Amateurs' Examination. 
Success in the RAE should be assured if all that it contains 
is understood and remembered. 
80 pages Price 90p post paid 

A GUIDE TO AMATEUR RADIO 
by Pat Hawker, G3VA 

This extensively revised 15th edition Is an indispensable aid 
to all who want to know more about amateur radio. 
Specially designed to assist the newcomer to the hobby, 
It covers technical, operating and licensing matters. 
96 pages Price 90p post paid 

TELEPRINTER HANDBOOK 

by D. J. Goacher, G3LLZ, and 
J. G. Denny, G3NTT 

A brand new book covering all aspects of modern teleprinter 
techniques. Full descriptions and maintenance data for all 
widely-used machines, together with design and use of 
ancillary equipment. Definitely a book for the teleprinter 
enthusiast's work bench. 
376 pages LS• 35 post paid 

AMATEUR RADIO AWARDS 
by C. R. Emary, G5GH 

Lists all the world's major awards from national societies and 
how to obtain them. 
Includes reproductions of certificates and maps, and 
operating information. 
Loose-leaf binding allows insertion of amendment pages at 
a later date. 
194 pages Price £1.40 post paid 

These are just four of a complete range of technical publications, log books and maps for the radio 
amateur. Send a large s.a.e. for the complete list. 

The RSGB is the national society representing all UK radio amateurs. Membership is open 
to all interested in the hobby: write to the General Manager and ask for full details. 

RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, VVC1N 2AE TEL: 01-837 8688 
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SUPERSOUND 13 HI-FI MONO 
AMPLIFIER 

.% superb solid 
state audio 
amplifier. Brand 
new components 
throughout. 5 
silicon transistor, 
plus 2 power out-
put transistors in 
Push-pull. Full 
wave rectifies. 
lion. Output 
approx. 13 watte 

rams. into 8 ohm. Frequency response 1211,-30KB. 
± Sub. Fully integrated pre•amplifier stage with separate 
Volume. Bass boost and Treble cut controls. Suitable for 
8-15 ohm speakers. Input for Ce11111iC or crystal cartridge. 
Sensitivity approx. 40111V for full output. Supplied ready 
built and tested, with knobs, escutcheon panel, input and 
output plugs. Overall size 3" high x u Ide 71" deep. 
Al• 300/270V. PRICE ill 60. I'. & P. 501,. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 v. 
Using 
heavy duty 
fully isola-
ted mains 
transform • 
em with full 
wave reel. 
heat ion 
giving ade-
quate 

soosdhing with negligible hum. 
%•alve line up,-2 o ECL86 Triode Pentodes. I x EZ80 
as rectifier. Two dual potentiometers are provided for 
bass and treble control, giving bass and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right hand channels can be adjusted by means of a sepa-
rata ' Balance' control fitted at the rear of the chassis. 
Input se.itIvity is approximately 300m/v for full peak 
output of 4 watts per channel IS watts mono), into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 

x 4"d. Overall height including valves 5". Ready 
built A tested to a high standard. PRICE 12•90. P.It P. 50p. 

POWER SUPPLY UNIT 200/240v. A.C. Input. Four 
switched fully smoothed D.C. outputs giving 6s. and 
7/v. and 9v. and 12v. at I amp on load. 
Fitted insulated output terminals and pilot lamp indicator. 
Hanutier finish metal case overall glee 6" x 31" a 21. 
Suitable for Transistor Exilos. Tape Recorders, Ampli-
fiers etc. etc. Ready PRICE f5.00 P. d, 13. 35p. 
built and tented. 

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS. 
For TO3, complete with mica's and bushes. Site 2:" a 
3" approx. 281) pair. P. a P. 6P. 

HIGH GRADE COPPER LAMINATE BOARDS 8" • 6" 
5 for 55p I'. and P. 270. 

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. (living 13 alternatives. Primary: 0-210-240v. 
Secondary combination. 0-5-10-15-20-23-30-35-40-65v. 
half wave at 1 amp. or 10-0-10. 20-0-20, 30-0-30v. at 
2 amps full wave. Size 31n. long r 911n, wide x lin. deep. 
Price 62-31 P. A P. 40p. 

MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. Sec. 9-0-9 at 500 naA. 11•10. P. P. 23p. 
Prl. 200/240v. Bec. P2-0-12 at I amp. 51 PI. P. @ P. 26p. 
PH. 200/240v. Sec. 10-0-10 at lamp. 51.82. P. A P. 33p. 

For personal caller, only! 
Limited number of stereo radiogram chars., covering LW/ 
MW/F91 bands. Mono radio and stereo gram. 
Overall eize--approx. 101" W, 81" H, 8" Depth. 
4 watts per channel output. only 516-50. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE-AMPLIFIER 

For P.C. Tape, Mike. Guitar, etc. and suitable for 
use with valve or transistor equipment. 9.18v. 
battery or from WT. hoe 200/300v. Frequency 
response 15Mx- 25K Hz. Gain 26dB. Solid encap-
sulation else 11" x 11" x 1". Brand new complete 
with Instructions. Price 51•00. P. be P. 15p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A most for servicemen and home constructors. Including 
many 1000's of British, U.S.A. European and Japanese 
transistors. ONLY 40p. Post 5p. 

3 Reference Encyclopedhu for Electronic Engineers and 
Designers, covering between them transistor character. 
Wien, diode and transistor equivalent.. Many thousands 
of up to date European types listed. 
Diode Equivalents . • • • • . 80p 
Transistor Equivalents .. SOp Transistor Characteristics .. 
POST FREE 
All three together .. 

NEW ISM 
Thyristor, Trino. Diac etc. encyclopedias 969. Poet Free 

8 pole 3 way 2 bank low loss Yaxley type switches ir 
sections. Standard spindle. 2 switche 561) + 10p P. A P. 

RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.S.R. C1011/C129 AUTOCHANGER UNITS 
with latest stereo/mono compatible cartridge 67-60 -,-
50p P. a P. 
GARRARD SP215 INk III with heavy precision machined 
die czet turntable 110 56. vare. 55p. 

PRECISION ENGINEERED PLINTHS 
Beautituily constructed in heat.). gauge •Tolorcoat" 
plaetic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2023TC, 2500, 3000, 2500. 5100, 
SPIS II and III, 81413B, ATOO etc. or B.S.R. CI09, 
C129, All etc. Black leatherette finish. Sloe 120" x 
141" r Si" high (approx. 715 high. Including rigid 
smoked acrylic cover). 
NOW ONLY 24 85, P. at P. 70p. 

LATEST ACOS GP91/18C mono compatible cartridge with 
Go stylus for LP/EP/78. Universal mounting bracket. 
51-50. P. A P. 15p. 
SONOTONE 9TAIIC COMPATIBLE STEREO CARTRIDGE 
T/0 stylos Diamond Stereo LP and Sapphire 78. 
ONLY 52-30 P. A P. 10p. Also available fitted with twin 
Diamond T/0 stylus for Stereo LP. 22•80, P. P. 15p. 
LATEST Roxrrrs T/O STEREO / COMPATIBLE 
CARTRIDGE for EP/LP/8tereo/78. LI 63 P. 8 P. 15p. 
LATEST ROSETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo record 
nn mono equipment. Only £1 50, P. & P. 13p. 

QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top quality record player amplifier employing heavy 
duty double wound main. transformer. ECC93. EL34, 
and rectifier. Separate Rasa Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 71n. wide x 31n, deep x 610. high. Ready 
built and tested. PRICE 64-40. P. @ P. 50p. 
ALSO AVAILABLE mounted on boanl with output 
transformer and speaker. PRICE LS 85, P. A P. 60p. 

SPECIAL OFFER ! 
HI-FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most 
attractive Tygen•Vynair front. Size 16" high x 10j" 
wide x 6" deep. Fitted with E.M.I. Ceramic Magnet 

base unit, two H.P. tweeter units and 
crossover. Maximum power handling 10 watts. 
Available 3 or 8 or 13 ohms impedance. 

OUR PRICE £.15 caer. 75p 
Cabinet Available Separately 54 95. Carr, 85p. 
Also available in 8 ohms with EMI 13^ x bees 
speaker with parasitic tweeter 37.15. Carr. 75P. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3-3 watts. 
Volume and tone controls. Chassis else only 71n. wide 
x 31n, deep x 61n, high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. /1.30 

P. @ P. 40p BARGAIN PRICE 

LOUDSPEAKER BARGAINS 
518. 3 0180 61-05. P. dc P. 15p. 7 , 41n. 3 ohm £1 15, P. A I'. 
20p. 10 x 6M. 3 or 15 ohm £1110. P. 5 P. 30p. E.M.I. 
8 o 51n. 30km with high flux magnet 111•68. P. rte P. 20p. 
E.M.I. 191 x 8M. with high flux ceramic magnet with 
parasitic tweeter 3. 8 or 15 ohm 63-50. P. 5 P. 30p, 
E.M.I. 19 x Sin. 3,8 or 15 ohm with two inbuilt tweeters 
and crossover network 5445, P. 5 P. 30P. 
E.M.I. Ceramic magnet heavy duty tweeter. Approx. 31", 
Available 3 or 8 or IS ohms. 51116 + 20p, p. 8 p. 
BRAND NEW. 12M. 15w, H/D Speakers 3 or 15 ohms 
Current production by well-known British maker. Now 
with Influx ceramic ferrobar magnet assembly 17-50. 
Guitar model.: 25w. 67-50, 35w. 69- 36. P. & P. 45p. 

SPECIAL OFFER! 
LIMITED NUMBER OF BRAND 
NEW ELAC 10" TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
plasticised cone surround. 

8 ohm impedance. 12-70, P. & P. Up. 

Also available specification as above but size 10. x 6' 
62•70 and size 8" round 52110. P. 5 P. 35p. 

LIMITED NUMBER EMI 21" 8 ohm Tweeters. Mounted 
on fiat bracket size 21" wide x 71" long. 709 per pair 
¡'los 15p P. & P. 
Ex equipment but new and tested 759 per pair plus 
15p P. Sr 1'. 

IPA°. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. 3. 8 or 15 ohm £2 45. P. A P. 36p. 
35 ohm SPEAKERS ein. only 70p P. A P. 25p. 
"POLY PLANAR" WAFER-TYPE, WIDE RANGE 
ELECTRO-DYNAMIC SPEAKER 
Size 111" x II il" x 1 u,s" deep. Weight 19es. Power 
handling 20W mm.., (40W peak). Impedance 8 ohm only. 
Response 4011z-20kIls. Can be mounted on ceilings. 
walls, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full details. Only 16-55 each. 
P. & P. 34p. 

VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Our price 5140 yd. length. P. A P. 15p 
per yd. ( min. 1 yd.). S.A.E. for samples. 

Open 9-5.30 Monday to 
Friday. 9-5 Saturday 

Early Closing Wed. 

fete minutes front South Wined!, 
don Tube Station. 

HARVERSONIC SUPER SOUND 
10 + 10 STEREO AMPLIFIER KIT 

NEW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 
QUALITY READY DRILLED PRINTED CIRCUIT 
BOARD WITH COMPONENT IDENTIFICATION 
CLEARLY MARKED FOR EVEN EASIER CON-
STRUCTION 

.V really first-class HI-FI Stereo Amplifier Kit. Caen 14 
ransistors including Silicon Transistors in the first five 
tageo on each channel resulting in even lower noire, 
evel with Improved sensitivity. Integrated pre-arnp with 
Base, Treble and two Volume Controls. Suitable for use 
ith Ceramic or Crystal cartridges. Very simple to 

malify to suit magnetic cartridge--Instructions included. 
Output stage for any speaker» from 3to 15 ohms. Compact 
deeign, all part. supplied including drilled metal work, 
high quality ready drilled printed circuit board, smart 
brushed anodised aluminium front panel with matching 
knobs, wire, solder, nuts, bolts-no extra» to buy. 
Simple step by step instructions enable any constructor 
to build an amplifier to be proud of. Brief specification 
Power output: 14 watts rams, per channel into 5 ohms. 
Frequency response ± 3•111 12-30.000 Hz Sensitivity: 
better than 80mV into 1M O. Full power bandwidth: 
±3r1B 12-15,000 Hz. Base boost approx. to ± 12dB. 
Treble cut approx. to - 16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size x 8"d. n 21"h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 
AMPLIFIER KIT .. 111-55 P. et P. 25p 
(Magnetic Input components 93p extra) 
POWER PACK KIT .. £3.311 P. & P. 35p 
CABINET .. .. 23.30 P. di P. 35p 

(Post Free if all unite purchased at same time) 
Full after sales service 

Also available ready built and tested it3-10. Post Free. 
Note: Tat abort amplifier is suftalek for feeding two mono 
sower., into inputs (e.g. mit-e, radio, twin record decks, ete.) 
and will Men provide mixing and fading facilities for med-
lar?, powered Iti.Fi Diteoiheque Use. rte. 

3-VALVE AUDIO 
AMPLIFIER HA34 MK II. 
Designed for 111.F1 reproduc-
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
eluatiele, sloe 71"w. x 4"d. x 
415h. Incorporates ECC83. 
EL84, EZ80 valves. Heavy 
duty, double wound maims 
transformer and output trans-
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone control» giving bass and treble lift and 
cut. Negative feedback line. Output 4/ watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Coniplete with knobs, valves, etc., 
wired and tested for only 35-50. P. @ P. 43p. 
ESL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employe entirely different and 
advanced circuitry. Complete set of parts. etc. £4.50. 
P. a P. 43p. 

10/14 WATT HI-F1 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 walla from 
EL84. In push-pull. 
Super reproduction 
of both music and 
speech, with negli-
gible hum. Separate 
Inputs for mike and 
gram allow recorda 
and announcement,' 
to follow each other. 
Fully shrouded section sound output transformer to 
match 3-15 () speaker and 2 independent volume control», 
and separate base and treble controls are provided 
giving good lift and cut. Valve line-up 2 EL84s, E3. 
EF88 and E7.80 rectifier. Simple instruction booklet 
15p + SAE ( Free with parto)' All parta sold separately. 
ONLY 18-80 P. A P. 60p. Also available ready built and 
tested 112-10 P. & P. 70p. 

HI-FI STEREO HEADPHONES 
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo lin jack 
Plug. Frequency response 30-13.000Hx. Matching 
impedance 8-16 ohms. Easily converted for Mono. 
PRICE £3 30, P. A P. 25p. 

PRICES INCLUDE VAT 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.w.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985 

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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e GIRO NO. 331 7056 
C.W.O. only. P. & P. 10p on orders below £5 

k Discount: C10-10%, L20-15% (except net erns) 
Export Order enquiries welcome (VAT free) 

SPEC 
10E12 
10E12 
25E12 
25E12 
20E12 
15E12 
10E12 

AL RESISTOR KITS Ni 
PA/ KIT: 10 of each E12 value, 10 ohms- 1M, a total of 610 (CARBON FILM 5% ). £3 • 10 net 
W KIT: 10 of each El2 value, 10 ohms-1M, a total of 610 (CARBON FILM 50, )' L3.20 net 
W KIT: 25 of each El2 value, 10 ohms- 1M, a total o 15 f 6 ne 
W KIT: 25 of each El2 value, 10 ohms- 1M, a total of 1525 (CARBON FILM 5 /3, £7 •35 net 
fW KIT: 20 of each El2 value, 10 ohms-1M, a total of 1220 ( METAL FILM 5%), net 
1W KIT: 15 of each E12 value, 10 ohms-1M, a total of 915 (METAL FILM 5%), £ 3-15 net 
2W KIT: 10 of each E12 value. 10 ohms— I M, a total of 610 (METAL FILM 5%), LI2.63 net 

Official Orders accepted from 
Educational & Government Departments 

ALL PRICES INCLUDE VAT 

MULLARD POLYESTER CAPACITORS C280 SER ES 
250V P.C. Mounting: 0.01uF, 0-0150F, 0-0120F. 0-033e, 0.047e, hp. 0.068e, 
0.1e. 4fp. 0. I5e, 4+p. 0-22e, hp. 0.33pF, 8p. 0-47e, 9p 0-68e, 1 1p. luF, 
13p. I . 5e, 22p. 2.2e, 2.3p. 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.001e, 0.00154F. 0.00220F. 0.00330F, 0 - 0047pF, 23p. 0 - 0068pF. 0.0IpF, 
0 - 015pF, 0.022e, 0-0330F, hp. 0.047e, 0.068e, 0.1e, 44-p. 0l50, 6-4p. 
0.220F, (14-p. 0.33e, 12p. 0.47e, 14p. 
160V: 0.01e. 0.015uF, 0 - 022e, 2fp. 0.047pF, 0.068e. 31-p. O. le, 0.15e. 4S- P• 
0-22e, 3p. 0 - 33e, 6p. 0-470F. 7+p. 0680F. lip. IMF, 12-4P. 
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, 1K5, 2K2, 3K3, 4K7, 6K8. ( PF) 0.01, 0.015, 0.022. 0.033, 0.047, 
2fp. each. 0.1, 30V, 4}p.; 0.1; 100V, 3.ip. 

POLYSTYRENE CAPACITORS 160V 5% 
(pF) 10. 15, 22. 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, 
4700. 4p. 6800, 10,000, 4fp. 

RESISTORS 
CF—High Stab Carbon 
W. Type Range 
f CF 22- IM 
+ CF 22-2M2 
+ CF 22- IM 
I. MF 10-2M7 

MF 10-2M2 
I MF 10-10M 
2 MF 10-10M 
For value mixing 
VALUES AVAILABLE 

Film, 5% MF— High Stab Metal Film, 5%. 
-9 10-49 50-99 100-249 250-499 500-999 1000+ Site mm 

• 62 0.55 0.5 0.45 2.4 x 7.5 
0.6 0.65 0.62 0.55 0.5 0.45 3.9 x10.5   
0.8 0.65 0.62 0.55 0.5 0.45 5.5x16 
0.9 0.8 0.7 0.65 0.65 0.6 3x7 
0.9 0.8 0.7 0.65 0.65 0.6 4.2x10-8 

•5 1.2,5 I.25 l• 1 1 0.95 0.88 6.6xI3 
3 2.5 2.5 2 I - 75 1.75 1.6 8x17.5 
prices, please refer to our catalogue. (price in pence each) 

—E12 Series only. 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0-23W Vertical or horizontal 6p each I K, 2K2, 4K7, 10K, etc. 
up to I M 11 
SUB-MIN 0 - 05W Vertical, 100 0 to 220K n Sp each 

B. H. COMPONENT FACTORS LTD. 
(KW.) 61 CHEDDINGTON ROAD, PITSTONE, 
N R. LEIGHTON BUZZARD. BEDS, LU7 9AQ 

Tel. : Cheddington 668446 (Std. Code 0296) 
PLEASE WRITE FOR FREE CATALOGUE 

Miniature Nullard Electrolytics 

e 1.0 63V 6p 680F I6V 6p 
I . 5e 63V 6p 68e 63V lip 
2.2pF 63V 6p 100uF 10V 6p 
3. 3pF 63V 6p 100e 25V 6p 
4 - OpF 40V 6p 1000F 63V I4p 
4.7pF 63V 6p 150pF I6V 611 
6 . 8pF 63V 6p 150e 63V 13p 
8 -Cle 40V 6p 2213e 6.4V 6p 
10pF 16V 6p 220uF 10V 6p 
10pF 25V 6p 220pF I6V BP 
10pF 63V 6p 220pF 63V 2Ip 
15pF I6V 6p 3300F I6V 12p 
15pF 63V 6p 3301/F 
16pF 40V 6p 470pF 6.4V 9p 
22e 25V bp 4700F 40V 20p 
22e 63V 6p 6800F 16V 15p 
320F 10V 6p 680uF 40V 23p 
33pF I6V 6p 1000pF I6V 20p 
33pF 40V 6p 1000e 25V 23p 
32e 63V 6p 1500e 6-4 15p 
470F 10V 6p 1500pF I6V 25p 
470F 25V 6p 22000F 10V 25p 
470F 63V Sp 3300e 6-4 26p 

VEROBOARD 0.1 0.15 
2 x 5 28p 28p 
21 o 3f, 
3 o 5t 26p 19p 

32p 33p 
36 o 30 ,, 2.8p 28p 
21 o I. 7p 7p 
2 x 5., (plain) — 14p 
2 x 31" (Plain) — 12p 
5 o-3r. (Plain)- lip 
Insertion top , 59p 59p 
Trac k Cutter 44p 44p 
Pins Pkt 25 10p 10p 

' ' 

POTENTIOMETERS 
Carbon Track SK 0 to 2M 11, log or lin. Single, 16fp Dual Gang 46p. Log Single with switch 26p 
Slider Pots. 10K. 100K, 500K. 30mm, 34p. 45mrn, 47p. 60mrn, 33p. 

' 
DIODES 
N4001 eir 
N4002 7 p 
N4003 p 
N4004 94,p 
N4005 12p 
N4006 14p 
N914 7P 
N9I6 7p 
BA 100 10p 
OAS 42p 
0A47 9P 
0A81 I Ip 
0A200 8p 

PLUGS 
DIN 2 Pin 12p 

3 Pin 13p 
5 Pin 180° 13p 
Std. Jack 14{,p 
2.5mm Jack 1 1p 
Phono Sfp 
SOCKETS 
DIN 2 pi n lop 

3 Pin 10p 
5 Pin 180° 12P 
Std. Jack 140 

nn 2.5n lack 11 P 
Phono 5iP 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF/V): 2.2/25, 2.2/63, 4.7/10, 4.7/25, 4-7/63, 22/10, 22/25, 
22,63, 3p. 2/10, 10/10, 50/10, 100/10 , 10/25, 50/25, 10/50, hp. 
200,10. 100/25. 50/50. hp. 500/ 10 , 200/25 , 100/50, 9p. 1000/10 . 
500,25. 200/50, I 1p. 2000/10, 1000/25, 500/50, 16-fp. 1000/50, 
39p. 1000/100, 66p. 2000/25, 2.7p. 1500/12, 17p. 2500/2.5 33p. 
2500/50. 62p. 3000/50,72p. 5000/25, 66p. 5000/SO, 94p. 7000/50, 
60p. 25,000/25, 74p. HI-VOLT: 8/350, 14p. 16/350, 19p. 32/350, 
13p. 50.250, 18p 100/500. 33p. 
METALLISED PAPER CAPACITORS 
250V: 0 - 05PF. 0- IMP 41-p, 0.25e. hp, 0•5µF. hp, 1 PF, 9p. 
500V: 0.025pF,0.05e, 4fp. 0.10F, 5fp, 0.25e, 6;p. 0.50F, 9p. 
1000V: 0.0IpF, 10p. 0.02 e 2, 12p. 0.047e, 0- le,  16p. 0.22e, 
31p, 0-47e. 39p. 

TRANSISTORS 
ACI 27 164p BC2I2L 12p 
ACI28 22p BC2 I 3L 12p 
BC107 1 1p BC214L 17p 
BC1013 lip 0C44 18p 
BC109 13p 0071 I3P 
BCI48 lip 003 1 16P 
BCI49 12p 0C170 23P 
BC 182L 12p TIS43 33P 
BC I83L 12p 2N2926 Ilp 
BC184L 13p 2N3702 lip 

Integrated 
Circuits 
uA709C 50p 
pA74IC 33p 
0A723C CI 
0 1_914 33p 

Screened Wire, Metre 5ps 
Twin Screened Wire, Metre I p 
Stereo Screened Wire, Metre 10p 
Connecting Wire, All colours, Metre 2ip 
Neon Bulb. 90V Wire Ended 5 for 24p 
Panel Neon, 240V Red, Amber. Clear 140 

QUANTITY DISCOU NT 
SPECIAL BULK BUY PRICES 

ARE AVAILABLE BY ARE 
FOR LARGE 

PROJECTS AND TRADE 

Head Office and Warehouse Z & I AERO SERVICES LTD. Retail Shop 
44A WESTROURNE GROVE 85 TOTTENHAM COURT ROAD 

LONDON W2 55F Please send all correspondence and Mail-Orders to Head Office LONDON WI 

Tel: 727 56411 13 When sending cash with order, please include 0.15 in C for postage and handling Tel: 580 8403 
Open all day Saturday 

MINIMUM CHARGE 15p. No C.O.D. orders accepted 

THE MANAGEMENT ADVISES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGE THE MAIL ORDER 

SERVICE HAS TO BE CURTAILED. FROM 1ST JANUARY 1974 ALL MAIL ORDERS ACCOMPANIED BY REMITTANCE WILL 

BE SUBJECT TO A MINIMUM CHARGE OF £5•00 EXCLUDING V.A.T., I.E. £- 50 INCLUDING V.A.T. GOODS OF VALUE 

UNDER E5•00 WILL BE AVAILABLE ONLY TO PERSONAL CALLERS, EITHER AT OUR RETAIL BRANCH, 85, TOTTENHAM 

COURT ROAD, W.I, OR TRADE COUNTER AT 44A WESTBOURNE GROVE, LONDON W2. MINIMUM ORDER CHARGE FOR 

APPROVED ACCOUNT CUSTOMERS IS ( 10.00 EXCLUSIVE OF V.A.Y. 

TAUT SUSPENSION 

,iii iiii, 
MADE 

MULTIMETERS 
IN USSR 

8 models of multimeters 

from simple 22-range instru-

ment priced at (4-95 to 
sophisticated 43-range instru-

ment with full transistorised ... safety trip circuit, priced at 

i £ 17.00. Models available 

eile with transistor testing fa-

.. , ...• cilities (U434I) and built-in 
' • audio/I.F. oscillator (U4323). 

W .r ij 

All the above instruments and full range of other test equipment ore included in our new 197.3174 combined catalogue/price list which covers valves, semi-
. conductors and passive components, basic specifications of semiconductors, cathode ray tubes, Klystrons and magnetrons, as well as transistor substsitution list. 

1120 



fftEE! 
Over 150 
ways to 

engineer a 
better future 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon. Mail 
it to B.I.E.T. and we'll send you full details and a free 
book. B.I.E.T. has successfully trained thousands of men at 
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.I.E.T. 
home study course gets results fast - makes learning easier 
and something to look forward to. There are no books to buy 
and you can pay-as-you-learn. 

Why not do the thing that really interests you? Without losing a 
day's pay, you could quietly turn yourself into something of an 
expert. Complete the coupon (or write if you prefer not to cut the 
page). No obligation and nobody will call on you ... but it could be 
the best thing you ever did. 

Others have done it, so can you 
"Yesterday I received a letter from the Institution informing that my 
application for Associate Membership had been approved. I can honestly 
say that this has been the best value for money I have ever obtained - a 
view echoed by two colleagues who recently commenced the course".— 
Student D.I.B., Yorks. 
"Completing your course, meant going from a job I detested to a job 
that I love, with unlimited prospects".—Student J.A.O. Dublin. 
"My training with B.I.E.T. quickly changed my earning capacity and, 
in the next few years, my earnings increased fourfold" —Student 
C.C.P., Bucks. 

H/V0 OUT FOR YOURSELF 
These letters - and there are many more on file at Aldermaston Court 
- speak of the rewards that come to the man who has given himself 
th ç specialised know-how employers seek. There's no surer way of 
getting ahead or of opening up new opportunities for yourself. It 
will cost you a stamp to find out how we can help you. Write to 
B.I.E.T. Dept. BPWS0 Aldermaston Court, Reading RG7 4PF. 

nils pié-E 76 
bookcan put Page 
the road to 2/iC°eedl&Celsl 
lleoted 8.15TH — 
Sei* Cou -ene 

elliliectn—ore 

Practical Radio Et Electronics 
Certificate course includes a 
learn while you build 
3 transistor radio kit. 
Everything you need to know 

about Radio Er 
Electronics 
maintenance and 
repairs for a spare 
time income and 
a career for a 
better future. 

CUT OUT THIS COUPON 

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

MECHANICAL 
Society of 
E ngineers— 
A.M.S.E. ( Mech.) 0 
Institute of 
Engineers& 
Technicians 
(A.M.I.E.) 
CITY & GUILDS 
Gen. Mech. Eng. 0 
Maintenance Eng. 0 
Welding 
Gen. Diesel Eng. 
Sheet Metal Work° 
Eng. Inspection :7, 
Eng. Metallurgy 

ELECTRICAL d 
ELECTRONIC 
Society of 
Engineers— 
A.M.S.E. ( Elec.) 
CITY & GUILDS 
Gen. Electrical 
Engineering 
Electrical 
Installations 
Electrical Maths 
Computer 
Electronics 
Electronic Eng. 
Practical Radio 
& Electronics 
(with kit) 

MANAGEMENT & 
PRODUCTION 
Institute of Cost 
& Management 
Acctnts. 
Computer 
Programming 
Works M'ment. 
Work Study 
Gen. Production 
Eng. 
Estimating & 
Planning 
Storekeeping 
Management 
Skills 
Quality Control 

o 

DRAUGHTSMANSHIP 
Institute of 
Engineering 
Designers 
(A.M.I.E.D.) 
General 
Draughtsmanship° 
Elec. Draughts-
manship 
Architectural 
Draughtsmanship 0 
Technical 
Drawing 

RADIO & TELE-
COMMUNICATIONS 
CITY & GUILDS. 
Radii:ETV/ 
Electronics 
CITY & GUILDS 
Telecoms. 
Gen. Radio & TV 
Eng. 

Amateurs 
Exam 
Radio Servicing 0 
TV Servicing E 
Colour TV 

AUTOMOBILE & 
AERONAUTICAL 
Institute of the 
Motor Industry 
A.M.I.I. 
MAA/IMI o 
CITY & GUILDS 
Auto Eng. C 
Gen. Auto Eng. E. 
Motor Mechanics 
Auto Diesel Eng. C 
Garage M'ment. C 
ARB Aero Engi-
neering Corto. 
Gen. Aero Eng. C 

CONSTRUCTIONAL 
Society of 
Engineers— 
A.M.S.E. (Civ.) 
Institute of Build-
ing—L.I.O.B. 

A.B.T. Clerk of 
Works 
Construction 
Surveyors Insti-
tute—L.C.S.I. 
CITY & GUILDS 
General Winding 
(all branches) 
Heating & Vent. C 
Inst. Clerk of 
Works o 
Site Surveying O 
Health Engineer-
ing 
Road Construc-
tion 
Quantities. 
Estimates o 
Hydraulics 
Structural Eng. 

GENERAL 
Agricultural Eng.° 
Council of Eng. 
Institutions o 
Farm Science c 
Plastics 

Supplementary 
courses for Nat. 
Certificates. 

G.C.E. 
- choose from 
58 '0' & 'A' 
level subjects. 

Coaching for many 
exams. including 
C & G and assistance 
in ONC 

POST TODAY FOR A 
BETTER TOMORROW 

To B.I.E.T., Dept. BPW 50 QN 
Aldermaston Court, Reading RG7 4PF 

NAME 
Block Capitals Please 
ADDRESS 

BPW50 

OTHER SUBJECTS 

AGE 

Accredited by C.A .C.C. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
Publish.' on approximately the 7th of each month by 1PC Magasines Limited. ',leeway Home, Farringdon street. London EC4A 4AD. Printed in England by Index Printers, Dunstable. 
Beds. Bole Agents for Australia and New Zealand—Gordon and Gotch (Asia) Ltd.: South Africa—Central News Agency Ltd. Publisher's subscription rate (including postage): for one year 
UK £3.2.5, Overseas £.3.50. International Giro facilities Account No. 5122007. Please state reason for payment "message to payee". Pusonem. Wranmeis is gold subject to the following 
conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hirer, out or otherwise disposed of by way of Trade at more than 
the recommended selling price shown on the cover, and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthewised rover by way of 
Trade or allixed to or rpi part of any potilleatInn sr adyertiging. literary or pietcrial matter whatnnever. 



DONT RELY ON YOUR MEMORY enry's BUY NOW AT BARGAIN PRICES -Order your latest Henry's Catalogue Price 55p post paid 
complete with Discount Vouchers 

You pay less 
VAT with Henry's 

Low Prices 

BUILD THE 

TEX 
Now built and used by thousands 

of satisfied customers. Features 
slim design overall size in cab-

151" x 21" n 6r. 6- IC's, 10 
transistors, stabilisers Gardners 

low field transformer. Fibre 
Glass PC Panel, complete chassis 

work. Now available built and tested as well as ir 
kit form. HIGH QUALITY & STABILITY ARE 
PREDOMINATE FEATURES - DEVELOPED BY 
TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES. Onioff switch indicator, headphones 
socket, separate treble, bass, volume and balance 
controls, scratch and rumble filters, mono(stereo 
switch, input selector; Mac. PU., Radio Tuner, 
Aux. Can be altered for Mit., Tape, Tape-head, etc. 
Constructionnl details Ref. No. 21 
30p. Distributed by Henry's throughout UK. FREE-Teak cabinet with complete kit. 

pKrt.£28.50c(.-frsri,ApaTcrnc:s 

, 

20 + 20 WATT IC 
STEREO AMPLIFIER 

As featured by 
Practical Wireless 

1972 

or built £35 31001+ VAT :F 50p 
and tested carr/packing) 

as illustrated. 

BUILD THE NEW 
HENELEC 
STEREO FM TUNER 

Henry's 

Catalogue 

uvk sat cant/tail 

A completely new high stability stereo FM tuner Features 
variable capacity diode tuning, stabiliser power supply, IC 
Decoder, high gain low noise. IF 
stages. LED indicators. 
Tuning meter, AFC, easy to 
construct and use. Mains 
operated. Slim modern de-
sign with fibre glass PC, 
teak cabinet, etc. Available 
as a kit to build or ready built. 
Overall size 8" o 2)" st 6)". 
Produced to give high perform-
ance with a realistic price. (Parts 
list and constructional details Ref. 
No. 5 30p). Henry's are sole dis-
tributors UK and Europe. 

KIT PRICE £21.00 ( + VAT) 
or built and tested £24.95 (± VAT) 

EARN YOURSELF EASY 
MONEY, WITH 
PORTABLE DISCO 
EQUIPMENT 
DISCO MINI A complete portable 
disco, fitted mixer/preamp, 2 decks all 
facilities. £98.50 
As above but with Slider Controls £118.50 
100 watt amplifier for above £42•50 
SLIO0 100 watt mixer/amplifier with 
slider controls £69•00 
R50 50 watt mixer/amplifier £49•50 
R100 100 watt mixer/amplifier £57•50 
DISCO AMP 100 watt mixer/amplifier 
chassis unit. £69.50 
DISCO MIXER/PREAMPLIFIERS 
(OP for up to 6-100 watt amplifiers) 
SOLI (rotary controls) £49•50 
SDLII (slider controls) £58•50 
DISCO VOX (slider controls) che 
complete disco preamp £69•50 
DJI00 100 watt power amplifier for 
above £42•50 
DJ3OL 3 channel 3kw sound to light £31-50 
DJ4OL as 30L plus built in microphone £41•95 
D1MAMATIC 1 kW adjustable speed 
auto dimmer £ 5 • 00 
Carlsboro Reverboration Unit £44.00 
SCENE STROBE £19.00. ROAD STROBE 
£25.00. SUPER STROBE £45. 
Disco anti-feedback microphone £ 11.95 
Colt 150 watt liquid wheel projector £22-50 
150 watt Q1 liquid wheel projector cm.» 
150 watt QI cassette wheel projector £50 • 00 
Spare Effects and liquid cassettes large 
range of patterns £6.00 
6 inch Liquid wheels £5 • 00 
Mini spot bank fitted 3 lamps £12.95 
Auto Trilite (mini with flashers) £17.00 
Bubblemaster with 1 gall. liquid £41•15 
Mixer s/MicsiSpeakers/Lighting 
U.K.', largest range of Disco Lighting. 
FREE STOCK LIST REF. No. 18 ON 
REQUEST. 
AKG / RESLO / DJ / CARLSBRO i EAGLE 
MICS., STANDS, MIXERS, CABINETS. 
CHASSIS AND COMPLETE SPEAKER 
SYSTEMS, MEGAPHONES, TURN-
TABLES, PUBLIC ADDRESS COM-
PONENTS. 

All prices carr. paid (UK) (VAT EXTRA) 

Barclaycard/Access call, write or phone your 
order 01-723-6963-easy terms for callers. 

TEXAN 
STEREO SYSTEM 
PLUS PRICE SAVINGS 

1 
The Texan Stereo Systems include the 
high quality Texan Stereo amplifier 
assembled and ready to use. A pair of 
Type 200 20 watt Speaker-Tweeter 
systems size 21" x 12" o 10" and a choice 
of G d players built into a plinth 
with cover with Goldring G800 
magnetic cartridge. System 25 uses 
G d SP25 Mk III and system 76 the 
G d AP76 de luxe turntable. All 
necessary leads are supplied. 

System 25 ( list approx. E109) E79-50 
System 76 ( list approx. El 17) £89-50 
(plus 10% VAT and plus £ 1-45 carr/ 
packing) 

Barclaycard/Access, call, write or 
phone, your order 01 402 1736 
EASY TERMS FOR CALLERS 

NEW SINCLAIR PROJECT 80 

Stereo PreAmplifier 
Audio Filter Unit 
Z40 15 Watt Amplifier 
Z60 25 Watt Amplifier 
PZ5 Mod. for I on 2 Z40 
PZ6 Mod. (S Tab) 1 on 2 Z40 
PZ8 Mod. (S Tab) I on 2 Z60 
TRANSFORMER FOR PZ8 

NEW FM TUNER 
STEREO DECODER 

All items post paid. 
Best price on request. 

£11.95 
£6.95 
£5.45 
£6-95 
£4.98 
£7.98 
£7.98 
£2.95 

£11.95 
£7.45 

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES 
MADE BY EMI TAPES LTD. TO INTERNATIONAL 

STANDARDS ESPECIALLY FOR HENRY'S. 
ALL POST PAID LESS THAN 4- REC. PRICES COMPLETE 
WITH LIBRARY CASES 

3 for 6 for 10 for 25 for 
C 60 £ 1 •00 £1•80 £2 •80 £6.75 
C 90 £ 1 • 33 £2 • 57 £4-20 £10.25 
C 120 £ 1.62 £3 • 15 £5 • 00 £12.15 
Quantity and trade enquiries, invited 

LEARN A LANGUAGE-complete with phrase 
book. German - French - Spanish - 
Italian £1.36 per course. LS for any 4. 

LOW COST HI-FI SPEAKERS 
SPECIAL OFFERS 
EMI 13" x 8"-full range speakers 
(post 20p each or 30p pair) 
•150TC-8 ohms Twin Cone 10 watt 
£2-20 each or £4.00 pair. 
•450 10 watt C/o Twin Tweeters 3, 8 or 
15 ohms £3 • 50 each or £6.90 pair. 
EW 15 watt 8 ohms C/o Tweeter £4•30 
each or £7.90 pair. 
350 20 watt C/o Tweeters 8 or 15 ohms 
£7• 50 each or £ 14.20 pair. 
• Polished wood cabinet £4.60 post 35p. 

8 ohms full range (post 20p) 
FR4 4" 5 watt 
FR65 6}" 10 watt 
FR8 8" 15 watt 
FR23 9 x 6" 15 watt 
BASS& MID RANGE-8 ohms (post 20p) 
AAI2 15 watt 
B110 5}" 15 watt 
13200 e' 15 watt 
813912 13" x 8" 30 watt LF 
TWEETERS AND CROSSOVERS (post 20p) 
K2006 10 watt 8 or 15 ohms 
FHT6 15 watt 8 ohms 
K2011 30 watt 8 ohms 
T27 REF 
Axcent 100 30 watt 8 ohms 
K4009 I kHz/5kHz C/o 
SN75 3kHz var. C/o 
SPEAKER KITS (carr. etc. 35p) 
20-2 8" 30 watt 
20-3 8" 40 watt 
LINTON 2 20 watt 
GLENDALE 3 30 watt 
DOVEDALE 3 50 watt 
REF KK2 
KEF KK3 

£4.00 
£5.50 
L7 • 60 
£6.00 

£3.20 
£5.60 
£6.45 
£10.25 

CI - 90 
£3.20 
£3.75 
£4.25 
£4.90 
£2.00 
£1.75 

£10-00 each 
£15.00 each 
£15.95 pair 
£28.95 pair 
£42.00 pair 
£20•40 each 
£32.00 each 

BUILD YOURSELF A POCKET CALCULATOR 
A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble-
thats the Sinclair Cambridge pocket calculator 
from Henry's. Some of the many features include 
interface chip, thick-film resistor pack, printed 
circuit board, electronic components pack. 
Size 4)" long x 2" wide x +1" deep. 
Free of charge with the kit for the more advanced 
technologist is a 32-page booklet explaining how 
to calculate Logs. Tangents. Sines etc. 

£24.95 £27.22 
+ VAT, ready to use. + VAT. 

I- -- 1 

nun t 

0000 

0000 

0000 

0000 

10% VAT to be added to all orders. Prices and descriptions correct at time of press. E & 0E. 
Like a permanent job at Henry's? Experienced and trainee salesmen required. Tel. 01-402 8791. 

See pages 818-820 
of this magazine 

404-406 Electronic Componentsand Equipment 01-4028381 
354-356 High Fidelity andTape Equipment 01-4025854/4736 
309 PA- Disco- Lighting High Power Sound 01-723 6963 
303 Special offers and bargains store 
All mail to 303 Edgware Road, London W2 1BW 



LEFT CHANNEL 

Mag PU 

R11 
56k 

Tape head 

Cer. PU P2 18M 

R3 220k 

Decoder 

AM tuner 

R4 22k 

R5 470k 

Tape 
recorder 

30 

3 

2 

Ste 

Tuner and IF board 

1 

OMB 

R6 
100k 

C2 
10yF 

Cl 
10pF 

BC149 

R16 
470k 

 N.- Output to tape 
recorder socket 

R13 100k I R24 4.7k 

Ce 
1001F 

BC148 

C3 C4 
0.0033pF 0.01yF 

C5 
R11 0.01pF 

R12 10k 

, Equaliser board 

C6 LjJF 

C7 10uF 

Balance 
VR1 
10k 

3 

VR2 
10k 
Volume 

 - 

Sib 

 26 

0.015pF 

0.0033pF 

Pre-amp board 

Bass 
VR3 
250k 

Cli 

TO-015pF 
C12 10uF 

'1-1[1  

VR4 
100k 
Treble 

0.0033uF 

Notes: 

1  R7 select -on- test ( see text) 

2 R11 see components list 

3 VR1,VR2,VR3 and VR4 are 
mounted on front panel 

4 R1,R3 and R4 are mounted on S1 

5 R2,R5 and R16 are mounted 
at input sockets 

6 On right channel Sla,S1b and S2a 
are replaced by Slc,Sld and S2b 
respectively. • 

2003.1F 

R20 R21 
47k 47k 

0•47uF 

 poe'c-

S2a(put 
Optional 
Bass cut 
switch 

R22 
3.3k 

R23 
&Bk 

Tr3 
BC149 

Tuner and IF board 

+34V 

To power 
j_ amp 

 (7) =ID e 

To 
common 

earth 
point 

Fig. 1: Circuit of pre-amplifier including input selector 
switching. Contacts Sle and SI! control the power 
supplies to the FM and AM tuner heads. 


