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HIGH -FIDELITY STEREOpgC óFF-es 
Four fully wired units ready to 
'plug in'. * SUPER 30 AMPLIFIER (15 + 15 
watt) in veneered housing * GARRARD SP25 MK III Turn- 
table on Plinth with cover * GOLDRING G850 Magnetic 
cartridge with diamond stylus * PAIR OF STANWAY II Speaker 
Units E87.95 Special Total Price 

Carr. £1.50 
Terms: Deposit £12.77 and 9 monthly 
payments £9.39 (Total £9728). 
* Super 30 Amplifier (15 + 15 watt) 

in veneered housing * Goldring GL69 II Transcription 
Turntable on Plinth as illustrated * Goldring Magnetic P.U. Cartridge. * Pair of Stanway II Carr. 
speaker units. }YUIYX Yh-YS £1.50 
Special Total Price 

Terms: Deposit £13.63 and 9 monthly 
payments £1062 (Total £109.211. 

ATTRACTIVE 
TEAK OR 

AFRORMOSIA 
VENEERED 
CABINETS 

AND PLINTHS 
Send S.A.E. for 

coloured brochure 
showing other money 

saving offers. 

Matching as recommended for optimum performance. 
Package prices apply providing all individual units are purchased 
from any branch within 3 months. See leaflet. 

* TA12 AMPLIFIER 
6.5 + 6.5 watt in veneered 
housing * GARRARD SP25 MK Ill Player 
unit on Plinth * SONOTONE 9TAHC Ceramic P.0 
Cartridge with diamond stylus * PAIR OF DORCHESTER 

Loudspeaker Unite r 
Special Total Price Jn 
Or Deposit £8.40 & 
9 mthly payments 
£6 32 (Total £6528). Carr. £1.25 
Trans. Plastic Cover £3.15 extra. 

PACKAGE AS ABOVE but with 
Garrard 3000 Autochanger and Sono - 
tone 9TA Ceramic Car - ¡t [ I 
tridge in lieu of SP25 

Carr. £1.25 
AttYl / rUl 

Or Deposit £7.50 and 9 monthly 
payments £5.64 (Total £58.26) 
Trans. Plastic cover f3 15 extra. 

'YORK' HIGH -FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 x 14 x 10in. approx. 
* Response 30-20,000 c.p.s. COMPLETE KIT£23 

Impedance 15 ohms Carr. ((Sp 
.r Performance comparable with units costing considerably more. 

Consists of (1)12in. 15 watt Bass unit with cast chassis. Roll rubber cone 
seand for ultra low resonance, and ceramic magnet. (2) 3 -way quarter 

ction series cross -over system (3) 8 X 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 instruc- 

tions. Terms: Dep. £460 and 9 monthly payments £2.47 (Total £2883). 
DEMONSTRATIONS AT ALL BRANCHES 

RSC G66 MkII 6.6 WATT high quality STEREO AMPLIFIER 

individual Ganged Controls: Bass, Treble, Volume and Balance. Printed 
circuit construction employing 10 Transistors plus Diodes. Output 
rating I.H.F.M. Frequency range 20- 20,000 c.p.s. Bass Control t 12db. 

Treble Control ± I3db. 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 
facia plate and matching control knobs. 

COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

comprehensive wiring £ I I .50 C4oarr. 
liagra and instructions p 

Or FACTORY BUILT IN TEAK VENEERED CABINET as illustrated £1499 or 
dep. £2.20 and 9 monthly payments 1370 (Total £17501. 

AUDIOTRINE HI -FI 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 £5.95 Carr. 
ensure surprisingly realistic reproduction. 30p 
OR SENIOR 15 WATT 
HF126 15,000 LINE SPEAKER 

INCLUDING £6 QC Carr. 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak veneer. Acoustically lined or filled 
acoustic damping. Ported where appropriate. Credit terms available. 
DORCHESTER (Illustrated) Size 16 x 11 x 9in. appr. Range 45- 15,000 
c.p.s. Rating 8 -10 watts. Fitted High flux 13 x 81n. £9.45 Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 40p. 
STAN WAY II Size 20 x10159Iin. approx. Rating 10 watts. Inc. 13x Bin. speaker 
with highly flexible cone surround, long throw voice coil and 10,000 line magnet. High 
flux tweeter. Handsome Scandinavian design cabinet. Range 35- 20,000 p.e. Imp. 
8 ohms. Gives smooth realistic sound output. See 'package offers' for £19'35 illustration Carr 50p 

R.S.C. TAI2 MKIII 6.5 +6.5 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 85 WATTS PER CHANNEL 
Designed for optimum performance with any crystal 
or ceramic Gram. P.U. cartridge, Radio tuner, Tape 
recorder etc. * 3 separate switched input sockets 
on each channel * Separate Bass and Treble controls * Slide Switch for mono use * Speaker Output 
3 -15 ohms * For 200 -250v. A.C. mains * Frequency 
Response 20- 20,000 c.p.s. -2dB * Harmonic Distor- 
tion 0.3% at 1,000 c.p.s. 01un, and Noise -70d13 * Sensitivities (1) 50mV (2) 400mV 
(3) ISOmV. Output rating I.H.F.M. * Handsome finish Facia plate & Knobs. 
COMPLETE KIT OF PARTS WITH FULL £ 1550Carr. Factory built with 

r-17 .50 WIRING DIAGRAMS k INSTRUCTIONS. 40p. 12 ratite. guarantee 
Deposit 53 and 9 mthly pymts £215 (Total £2215). Or in Teak veneer housing £23 Dep. £3 a 9 mthly payments £2.55 (Total 025-95). Send S.A.E. -tor leaflet. 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic magnets. 
Plasticised Cone surround. "D" indicates Tweeter Cone providing 
extended frequency range up to 15,000 c.p.s. Impedance 3 or. 
8 -15 ohms. PLEASE STATE CHOICE. 

Exceptional performance at low cost. 
HF808T 8- 10W £288 HF120D 12" 15W £4 99 
HF102D 30' 10W £3.40 HF128 12' 15W 0575 
HF120 IF 15W 19 50 HF128D 12' 15W 0825 

FANE 807T HIGH FIDELITY SPEAKER 
A full range Sin. 10 watt unit for excellent sound quality, in suitable 
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice 
coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter 
cone is fitted to extend high note response. Frequency range '25 Hz to 
15 KHz. Gauss 10,000. 
]LEASE STATE MPEDANCEcW0 

3 or 
OR I)DER INil £3.05 

HI -FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. Sizes approx. Carr. 35p. per enc. 
JE8 Size 16 x 11 x 9in. SE8 For optimum perform - 
Pressurised. Gives pleasing ance with any Bin. 
results with any £5.35 Hi -Fi spkr. Size 22 £6.47 
Bin. Hi-Fi speaker. x 15 x 9in. 

SE12 For excellent 
SE10 For outstanding results performance with 12in. 
with loin. Hi -Fi Hi -Fi speaker and tweeter 
spkr. Size 24 x 15 £6.74 Size £7.87 loin. P'td. 25 16 X 10)in. 

R.S.C. BATTERY /MAINS CONVERSION UNITS 
TYPE BM1. An all -dry battery eliminator. Size 5 }x4 }x2in. 
approx. Completely replaces batteries supplying 1.5v and 90v, 
to battery radio where A.C. mains '200/250v. 50c /s is available. 
COMPLETE £.5 ASSEMBLED READY É3.75 WITH DIAGRAM 32 FOR 17 

R.S.C. TA6 6 Watt HI -FI AMPLIFIER 
200 -150v. AC mains operated. Frequency Response 30- 20,000 c.p.s. 
- 2dB. Hanuonic Distortion 0-3% at 1,000 c.p.s. Separate Bass and Quy O- 
Treble 'lift and cut' controls. 3 Input sockets for Mike, Gram. Radio .. 
or Tape. Input selector switch. Output for 3 -15 ohm spkrs. Max. sensitivity 5mV 
Output rating I.H.F.M. Fully enclosed enamelled case, 9} x2j x Olin. Attractive 
brushed silver finish facia plate 101 x 31 in. and matching knobs. 
Complete kit of parts with full wiring diagrams and instructions. £7.75 5 Ca 
OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE [1095 40rr ' 1, 

R.S.C. MkIII SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 
A COMPLETELY NEW DESIGN 
FURTHER IMPROVED IN BOTH 
APPEARANCE and PERFORM- 
ANCE. REPRESENTING VALUE 
FAR HIGHER THAN THE 
PRICES SUGGEST. 
Only high grade components by Carr. 
leading manufacturers. 65p 
COMPLETE KIT OF PARTS 

E33.75 
monthly TWENTY SILICON 

PRINTED CIRCUITRY 

payments £3.5 (Total 037 25) TRANSISTORS. 
Or FACTORY BUILT in cabinet as 

£38.75 
FOUR DIODES, illustrated. Dep. £7 and 9 monthly / FOUR RECTIFIERS 

payments £3.99 (Total £42.91) 
TECHNICAL DETAILS (Applying to each channel where appropriate) 
CONTROLS: PUSH -BUTTON SELECTOR (1) Disc (2) Radio (3) Tape 

(4) Mono L (5) Mono R (6) SPEAKER DIS. (7) Mains on/ofl. 
Bass, Treble and Balance. Plus Ceramic Mau P.U. Switch. 

RSC STEREO HI -FI TUNER NOW AVAI 

* SATIN SILVER METAL FACIA with black letter- 
ing. Black edged knobs with bright silver centres. * PUSH -BUTTON SELECTOR SWITCHING * NEON INDICATOR * JACK SOCKET FOR HEADPHONES * CABINETED MODEL VENEERED IN SATIN 
TEAK. SUITABLE FOR ANY MODERN PICK- 
UP CARTRIDGE CERAMIC or MAGNETIC, 
REGARDLESS OF PRICE. WE RECOMMEND 
USE WITH THE BEST ANCILLARY EQUIP- 
MENT THAT CAN BE AFFORDED. 

OUTPUT: 15 watts R.M.S. (Continuous) into 8 ohms. 
10 watts R.M.S. (Continuous) into 15 ohms. 

HUM & NOISE -75dB Min. Vol. -65dB Full Vol. HARMONIC DISTORTION 
FREQUENCY RESPONSE: -3dB 7Hz to 70kHz 0.1 / at 1000 Hz 10 Watts 
TREBLE CONTROL: +16dB to -12dB at 14kHz 
BASS CONTROL: +17dB to -16dB at 40Hz CROSS TALK -58dB 
SENSITIVITIES: Disc Mag.2.5 mV. Ceramic 35mV. Radio 120mV. Tape 120mV. 
REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio. 
(3) Tape Amp. Plus pair for tape recorder signal take off and 2 pairs for speaker 
connections. 

LABLE. Visually matches Super 30 Mklll £44.95 



SO WATT 
SPEAKER GROUP /DISCO UNITS Puf'.51,(lftEd 

OFFER 

SO WATT 
SPEAKER 

100 WATT AMPLIFIER 

HEADPHONES 
MICROPHONE 

SEND S.A.E. FOR 

LEAFLET 

O 
TWIN TURNTABLE 

WITH PREAMP FGI /2A 

(a) 100w POWER AMPLIFIER 
(b) PAIR OF HI -FI HEAD- 

PHONES 
(c) MATCHING DYNAMIC 'MIKE' 

(attached to headphones) 
(d) PAIR SO WATT SPEAKERS 

Black Rexine covered 
Cabinets 

l8" 
£72.85 

Size 
o 

approx. 
G o (a) (b) (c) & (d) 

Terms on Amps. Speakers and Head- 
phone /Mike. Deposit £15 and 18 
monthly payments of £3.95 (Total 
£86.10). 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Rexine and Vynair AND PUBLIC ADDRESS 

TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C48S 25 -30 WATTS TYPE C4125 50 WATTS 
Fitted four 8' high flux 8 watt speakers Fitted four 12" 11,000 line 15 watt 
Overall size approx. 48 x 10 x bin. £ 1 

/ 
' l 5 speakers: Overall size approx. 56 x 14 x 9in 

Terme: Dep 13 and 9 monthly Terms: Dep. 24 and 9 monthly pay- £31 payments 12 (Total £21) Carr. 50p. manta £3.37 (Total 28433) Carr. 76p 

TYPE C4I00 100 WATTS inc. four 12.50 watt speakers for conserva- £65 tive rating. Extra heavy construction. Size approx. 68 x 16 x 10' Acoustically 
filled and pressurised. Terms: Dep. 111 and 9 mthly. pyts. 26.75 (Total £71.76). Carr. £1 

R.S.C. A10 30 WATT ULTRA LINEAR 
HI -FI AMPLIFIER Highly sensitive. Push -Pull high 

output, Hum level -70dB. Response 
f 3dB 30- 20,000 c /s. All high grade components. Valves EF86, 
EF86, ECC83, 807, 807, 0Z34. Separate Bass and Treble Controls. 
Sensitivity 36 millivolts. For High Impedance microphones. 
For Clubs, Schools, Theatres, Dance Halls, Outdoor Functions, 
etc. For Electronic Organ, Guitar, String Bau, etc. Gram, Radio 

or Tape. Two separate inputs with vol. controls permit such as "mike" and Pick -up etc. to be used 
for mixing purposes, 200 -250v. 60 c/a A.C. mains. For 3 and 16 ohm speakers. Com- £ 15.75 plate Kit of parts with wiring diagram and instructions. Twin -handled perforated cover 
£1.00. Or factory built with EL34 output valves and 12 months' guarantee for 219.75 Carr. 65p 
TERMS: Deposit £4 and 9 monthly payments of 12.10 (Total £2290). Send S.A.E. for leaflet. 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS 
FULLY GUARANTEED. Impregnated and Interleaved where necessary. 

FILAMENT or TRANSISTOR POWER PACE 
Types 63e. 1-la. 49p; 63v. 2a. Hp; 63v. 3a. 78p; 
63v. fia. £1 30; 12v. la. 55p; 12v. 3a. or 24v. 
1.5a 4135;0.9 -18v lia 21.10; 0- 12- 25 -42v 2x21.76.. 
CHARGER TRANSFORMERS 0- 9 -15v. 15a. S9p; 
'lia. £1.10; 3x.2120; 5a.£1.45; 6a.21'135; 8a.12.00 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 110 /1200. 200- 230 -250v. 50 -80 watts 1110, 
150 watts, 21-90 260 watts 22.75; 500 watts 20.75 
OU'T'PUT TRANSFORMERS 
Standard Pentode 6,000 R or 7.000 n to 3 n 5Op 
Push -Pull 8 watts EL84 to 3 U or 15 Q sap 
Push -Pull 10 watts 6 V 8, ECL86 to 3, 5, 8 or 

15 LI 21-37 
Push -Pull EL84 to 3 or 15 7110 -12 watts 21.35 
Push -Pull Ultra Linear for Mullard 510, etc. 22ß0 
Push -Pull 15 -18 watts, sectionally wound 

BLS, KT66, etc., for 3 or 15 CI 21.99 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT66 etc. to 3 or 15 Q 23.30 
SMOOTHING CHOKES 150mA, 7 -10H. 250 U 
70p; 100mA, 1011, 200 U 80p; 80mA, 10H, 
350 R sop; 60mA, 1011, 400 U 25p 

Primaries 200 -250v. 60th. Screened 
MIDGET CLAMPED TYPE 21 X 21 X 2510. 
250v., 60mA, 63v. 2a 99p 
260- 0- 250v., 60mA 63v la 21.06 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -250v. 60mA, 63v. 2a., 0- 5 -63v. 2a. £1.40 
250 -0 -250v. 100mA, 63v. 4a., 0- 5 -63e. 3a. 22.20 
300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. 22.20 
300- 0.300v. 130mA, 63v. 4a. c.t., ß.3v. la. 

For Mollard 610 Amplifier £2.8S 
350- 0 -350v. 100mA, 63v. 4a., 0 5 -6.3v. 3a. 12.20 
350- 0 -350v. 150mA, 63v. 4a., 0- 5 -03v. 3a. £2.65 
423- 0.425v. 200mA, 63v. 4a., c.t., 6v. 3a. 24.95 
425- 0 -425v. 200mA, 6 3v. 4a., 6 3v. 3a., 6v. 

Sa 15.10 
450- 0 -450v. 250mA, 63v. 4a., c.t., 5v. 3a. 15.60 
TOP SHROUDED DROP -THRO' TYPE 
250- 0 -250v. 70mA, 63v. 2e., 0 -5 -6 3v. 2a. 21.35 
260- 0 -250v. 100mA, 6.3v. 3.5a. 21.55 
250- 0.250v. 100mA, 63v. 2a., 63v. la. 21.60 
350- 0 -360v. 80mA, 6.3v. 2a., 0 -5 -63v. 2a. 81.85 
250- 0 -250v. 100mA, 63v. 4a., 0- 5 -63v. 3a. 15.20 
300- 0 -300v. 100mA, 133v. 4a., 0- 5 -6.3v. 3a. 12.20 
300.0.300v. 130mA, 63v. 4a., c.t. 6.3v. la. 

Suitable for Mullard 610 Amplifier 19.80 
360- 0 -360v. 100mA, 6.3v. 4a., 0-15-6.3v. 3a. 12.90 
350 -0 -350v. 150mA, 63v. 4a., 0 -5 -63v. 3a. 12.60 

SELENIUM RECTIFIERS F. W. (Bridged) 
All 13/12v. D.C. output. Max. A.C. Input 113v. 
la. 25p. 2a. 35p. 3a. 501i. 4e. 85p. Ba. 80p. 

ege 
R.S.C.TDI DISCOCO NSOLE 
Incorporating twin Garrard SP25 
MITI turntables and Ceramic 
Cartridges with diamond styli`. 
Separate Vol. controls for each 
turntable. Also MONITORING 
FACILITIES, plus Treble and Base 
Controls. Separate input for 'mike' 
with vol. control switch. Black 
Refine covered Cabinet with lid. 
sea plus. on left 

£6710 
Carr. £125 s 

Or Dep. 81825 and 
9 mthly pymta 28.76 
(Total 174) or Dep. £15 and 18 mthly 
paymets 1868 (Total 87908). 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are R.M.S. continuous. 2 YEARS' GUARANTEE 

High flux ceramic magnets. ALL CARRI1GE FREE. 
'POP' 100 'POP' 60 'POP' SO 
18"100 Watt 

14,000 gauss 
8/150 

£22.95 
Dep: 28 and 9 

mthly payments 
82.20 (Total £25.80) 

15" 60 Watt 
14,000 gauss 
8/150 

£12'90 
Dep. 83.80 and 9 
monthly payment,. 
21.80 (Total 215). 

FOR BASS GUITAR, ELECT. ORGAN, ETC. 

12" 50 Watt 
13,000 gauss 
1511 £ 10.90 

Dep 12 and 9 
monthly pay - 
mente £1.20 
(Total £12.50) 

PAIR SUITABLE 
ALL PURPOSES 

FANE SPEAKERS 'POP' 25/2 12 in. 2S WATT 
Dual Cone 15 Q (for uses £6.7 5 Carr. or Dep. £l and 9 mthly 
other than Bass Guitar or free payments 75p (Total 
Electronic Organ). £7.75). 

GROUP /DISCO EQUIPMENT PACKAGE OFFERS 
F.A.L. PHASE 50 ME.III AMPLIFIER 134.95 PACKAGE PRICE 
PR. FANE POP 26 /2 25W L /SPEAKERS £13.50 

£45 
rare. 

Terme: Deposit £8.50 and 9 monthly £qß.46 £1 
payments of 14.72 (Total 248.981 
F.A.L. PHASE 50 ME.DI AMPLIFIER 
PR. FANE POP 50 L /SPEAKERS 
Terme: Deposit 110 and 9 monthly 
payments of 16.25 (Total 257.25) 
F.A.L. PHASE 60 MEIJI AMPLIFIER 
PAIR L12/25 25W L/8 in cabinets 
Terme: Deposit 210 and 9 monthly 
payments of £6.76 (Total 661.751 
F.A.L. PHASE 100 AMPLIFIER 
4 FANE POP 50 L /SPEAKERS 
Terms: Deposit 215-95 and 9 monthly 
payments of 110.50 (Total 2110.45) 

£84.95 
121.80 

856.76 

234.96 
123.90 

258.86 

261.95 
243.80 

1105.55 

PACKAGE PRICE 

£52 T. 
PACKAGE PRICE 

CSR. 

£56 
PACKAGE PRICE 

£99.95 e 

CREDIT TERMS AVAILABLE ON PURCHASES OVER E8 (Kits Excepted) 
INTEREST CHARGES REFUNDED ON CREDIT SALES Settled in 3 months 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH 
L125 50 WATT Fitted pair of 12" 50 

£33.50 watt high flux speakers for conservative 
rating. Impedance 8 -15 ohms. Carr. £1.50 
Or deposit 14.50 and 9 monthly payts. of 1882. Total 13708 
L12/25 12" 25 WATT L13 13" X 8" 10 Watt 
10,000 lines n9F5 10,000 lines 3 or 15 rn 
15 ohms. 

£11'YÚ 
ohms. State imped- £5.25 Carr. 50p. Y ance required. Carr 40p 

FAL PHASE 50 MkIIIAMPLIFIER SOW 
Solid state. 4 Separately controlled Inputs 
Plus master vol. control. Ind. Baas and Treble 
Controls. Protective circuit to guard against 
damage from accidental shorts. Output for 
Speaker /e 3 to 30 ohms. Size 17' x 7' x 71, 

200 -250v. A.C. mains.Output 50 watts music rating. £34,95 Carr. 
Or deposit 17.26 a 9 monthly payments 13.50. Total 238.75. 75p. 

R.S.C. Branches listed below open 
all day Saturdays 

BRADFORD 10 North Parade (Half -day Wed.). Te1.25349 
BLACKPOOL (Agent) O A C Electronics 

227 Church Street 
BIRMINGHAM 30/31 Great Western Arcade, 

Tel. 021.236 1279 (Half -day Wed.). 
DERBY 26 Osmaston Rd., The Spot (Half -day Wed.). 

Tel. 41361 
DARLINGTON 18 Prlestgate (Half -dey Wed) Tel 68043 

EDINBURGH 
101 Lothian Rd. (Half -day Wed.). Tel. 229 9501 

GLASGOW 328 Argyle St. (Halt -day Tues.). 
Tel. 248 4158 

HULL 91 Paragon Street (Halt -day Thurs.). Tel. 20505. 
LEICESTER 32 High Street (Hall -day Thurs.). Tel. 56420 
LEEDS 5-7 County (Mecca) Arcade, Briggate 

(Half -day Wed. ). Tel. 28252 
LIVERPOOL 73 Dale Street (Half -day Wed.). 

Tel. 236 3573 
LONDON 238 Edgware Road, W.2. (Half -day Thurs.). 

Tel. 723 1829 
MANCHESTER 60A Oldham Street, (Half -day Wed.). 

Tel. 236 2778 
MIDDLESBROUGH 106 Newport Rd. (Half -day Wed.). 

Tel. 47096 

NEWCASTLE UPON TYNE 
24 Newgate Shopping Centre (Half -day Wed.). 7a1.21469 
NOTTINGHAM 19/19A Market Street (Half -day Thurs.). 

Tel: 45068 
SHEFFIELD 13 Exchange Street (Castle Market Bids.) 

(Half -day Thurso. Tel. 20716 
SUNDERLAND 5 Market Square Tel. 70573 

NOW THREE NEW BRANCHES 
19/19A MARKET STREET 

NOTTINGHAM 
ALSO 5 MARKET SQUARE 

SUNDERLAND 
8 LITTLE UNDERBANK 

STOCKPORT 
AND NEW MUCH LARGER PREMISES 
24 NEWGATE CENTRE, NEWCASTLE 

1 -F1 CENTRES LTD. 

MAIL ORDERS & EXPORT ENQUIRIES TO: 
AUDIO HOUSE, HENCONNER LANE, LEEDS, 18. 
Tel: Pudsey (09735) 77631. 
TERMS C.W.O. or C.O.D. No C.O.D. under á. 
POSTAGE 86p EXTRA UNDER 22. 130p EXTRA 
OVER £2 OR AS QUOTED. TRADE SUPPLIED. 

S.A.E. PLEASE WITH ENQUIRIES. 
SUPPLIERS TO GOVERNMENT DEPARTMENTS. 

EDUCATION AUTHORITIES. SCHOOLS. 
HOSPITALS. H.M. FORCES ETC. 

MAIL ORDERS MUST NOT BE SENT TO SHOPS 

RSC BASS -REGENT 
50 WATT AMPLIFIER 
A powerful high quality all- purpose 
unit for lead, rhythm, bass guitar, 
vocalists, gram, radio, tape. Peak 
Output rating. Loudspeaker unit 
optional horizontal or vertical 
mounting. * Two extra heavy duty 121n. 60w L'spkrs. * Four Jack inputs and two Volume 
Controls for instant use of up to four pick -ups 
or "mikes ". Base and Treble controle. 
Credit Ternie: Deposit Send á6a 9 monthly B.A.E. 
pyts of 26-25 Carr. v J 

£71ß5) 42 leaflet. 

RSC GP30 HI -FI AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group. 

A 4 input, 2 vol. control Hi -FI 30 watt unit 
with Separate Baas and Treble controls. 
Current valves. Peak output rating. Strong 
Rexlne covered cabinet with handles. 
Attractive black /gold P.V.C. facia. Neon 
or indicator. For 

speakers. Send 
mains. For 3 

or 16 ohm epeakere. Send S.A.E. for leaflet. 
Terme: Deposit £4.40 and 9 monthly pay - 
menta of 22.40 (Total £28001. 

465 
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Budd your own Electronic Organ, if you want 
the best value for your money. Yes you really 
save over 50% and get the best and up -to -date 
designs. There are four models to choose from. 

ORGAN KITS 

* Portable -4 octave keyboard with 10 voices, 
3 pitches- vibrato, at E103.00, P/P L1.50. * Console -5 octave keyboard with 10 voices, 
3 pitches . Keyboard can be split into solo and 
accompaniment. Vibrato built in amplifier and 
50 watt 12" Goodmans speaker at [167.00, 
P/P L5.00. 

* Console -2 x 4 octave keyboards and 13 note pedal 
board, 29 voices, Vibrato, Delay Vibrato, Sustain 
Reverberation, Precussion, Wah Wah, etc. at L406.00. 
Carr. paid on complete kit U.K. only. * Console -2 x 5 octave keyboards and 32 note pedal 
boards, 32 voices. Vibrato, Delay Vibrato, Sustain 
Reverberation, Precussion, 3 Couplers, etc., at [57255 
carr. paid on complete kit U.K. only. 

We regret H.P. facilities are not available, but components 
can be bought separately. Trade and overseas enquiries 
welcomed. Send 25p for latest catalogue. 
Please call in for demonstration. Business hours: 10 a.m. to 
7 p.m. Monday to Saturday. Thursday closed. 

ELVINS ELECTRONIC 
MUSICAL INSTRUMENTS 
8, PUTNEY BRIDGE RD., LONDON 
S.W.18 TEL: 01 -870 4949 

E. 

Bus numbers 37, 220, 225, 168 pass the door. 10 minutes 
walk from East Putney or 15 minutes walk from Putney Bridge 
Underground Stations. 
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"..4 TINY FLAME WIT) 5.000F! SÓ,Óf If 
iac3 £ 1 1 5 0 

MICROJETINELDE _ 

CLAMW. nn 
A precision tool using 
a combination of bu- 
tane and compressed 
oxygen. U.S.A. manufactured. une, 
two sixes of flame of pencil lead thickness. 
Adjustable temperatures up to 5,000 °P. 
Lights Instantly, no priming. Cuts 
metals, welds, brazes and solders, etc. 
gold and silver. Ideal for electronics and 
electrical engineering, jewellers, clock - 
makers, silversmiths. Up to 40 minutes' 
operation using fuel supplied. Replace- 
ment set of 2 oxygen and 1 butane 
cylinders 1160 ins. post. Complete with 
instructions. Our price 11160 + 31p 
P. & P. Send M1.81. 

SU /TABI E FOR All OOMESTLC 

APPLIANCES S POWER TOOLS 

INTRODUCTORY 
PRICE ONLY 

13 
AMP 

DISTRIBUTION 
PANEL 

From 
Only 
E2.40 

Safe and quick. POUR 1s amp S -pw 
shuttered Socket Outlets Red neon 
warning indicator operates when in 
use. Only 1240 + 35p p. & p. Total 
1875. Also De Luxe Model (Illus.) PLOD 
Magnetic Contact Breaker -If you 
draw too much current it switches o1 
automatically. PLUS 30ít. (9 metres) 
approx. lead. 18.75 + 40p p. & p. 
Total 17.15. Bonns offer: if required, 
set of lour fused 18 amp plugs 50p extra. 
Post free if ordered with above. 

[I.69 
i ore cable 
lily. Heavy 

luty 3 -core 
able fitted un- 

breakable rub- 
ber standard 

Si amp fused 3 -pin 
Plug & 3 -pin socket. 

eves trouble fitting 
ourself. For Domestic 

. ',ppliances, Garden 
Power Tools, Hedge 

Trimmers, Mowers, etc. 80ft app. cable 
& FREE storage reel 11.89 + 41p p. & p. 
Bend 1210. 1611. app. 11.80 + 35p P. & 
P. 50ft. &PP. 82'20 + 41p p. & p. 76ft. 
app. 18 + 50p p. & p. 1001t. app. 
1875 + 55P P. & P. 5011. app. 'Rover - 
point' cable with winder reel. socket, 

I. . ,- 111» II) f399 

BINOCULAR MAGNIFIER 

1,t ®! See t lose -up sock 
with less eye strain 
dt fatigue. Light- 

^ eight l 
heaeadband. Powerful ul 
optically ground 

ONLY 
lenses from Conti - 

fy 

l glass- 
works. 
worn 

Can be 
LL s`7JJ over normal 

glasses. An essen- 
modelling, Industry, home 

an,i o kshop. Stamp collecting. 
jewellers, watchmakers and any fine 
work 2¡ x magnification. 1496 + 35p 
P. & P. Send 1680. 3 x model 50p 
extra. State model. 

TWIN -BEAM SPEC- LAMP -Worn just like a pair of spectacles. Two powerful 
spot lamps illuminate working area. Can be worn with Binocular Magnifier. Battery 
operated. Only fl 90 7np p & p. Send 12. 

osn. WP2, 301 Cricklewood Lane, 
Child's Hill, London, NW2. Tel. 01-458 5917 Callers welcome 

JOHN DUDLEY 8' CO. LTD. 
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gang 
socket 
units 
wall mounting or 
bench mounting 

DIMENSIONS: 18 ins x 41 ins. x 2} ins. approx. 
CONSTRUCTION: Metal box, hammer grey 

finish. Mk 13 amp Sockets. 45 amp Double 
pole switch internally wired. 

PRICES: £4.87 each inc. carr. Cash with order. 
State if wall or bench socket is required. 
Quotation for 10 or more. Wholesale 
enquiries welcome. 

MANUFACTURED BY 

JOHN I. OAKES 
NAYLAND COLCHESTER ESSEX 

Telephone: Nayland 262405 



AUDI 1 SUPPLIES 
THE BIG DISCOUNT HOUSE 
WE HAVE SLASHED PRICES AS NEVER BEFORE 

ON THE FOLLOWING TOP QUALITY MAKES OF EQUIPMENT 
BOWERS £t WILKINS BS R AMSTRADAD CAUDIO TECHNIC. CAMBRIDGE 

AKAI ROLA CELESTION DECCA EAGLE El /PIRE FIDELITY FERROGRAPH 
GARRARD GOLDRING LENCO KOSS KEF HOWLAND &WEST METROSOURD 

LEAK. WHARFEDALE QUAD ROGERS SINCLAIR VICEROYPthLIPS PIONEER 

ROTELREVOX SANSUI SCAN E.TRA TRANSCRIPTORS SONAB SME 

PEERLESS SONATONE SHURE ORTOFON KORTING NEAT. SENKHEISER ete.. 

BOWERS 
&WIC 

OMI SPEAKERS PARS 

PRICE PER 

p 

ALSO ÁT:- 
12 London Road, North End 
Portsmouth, Hants. 
120 Notting Hill Gate, 
London W.11. 

OPENING IN TOTTENHAM 
COURT ROAD,W.1. DURING 
AUGUST AND IN BIRMINGHAM 
DURING SEPTEMBER 

AUDIO SUPPLIES LTD., Dept. Pw)fo 50 STAMFORD HILL, LONDON N.16 Tel: 01-816 3611 

WE SPECIALISE IN MAIL ORDER /PERSONAL 
CALLERS WELCOME. Send Cheques, Money 
Orders, P /O, Giro, Bank Draft or Cash (Registered). 
24 Hour Securicor delivery £1.50 extra to Postage 
and Packing. Personal Callers: Note: We are easy 
to get to by Public Transport. 
Open: Mon., Tue., Wed., Thur., 9.30 to 6.00 p.m. 
LATE NIGHT FRIDAY: 9.30 to 7.30 p.m. Sat: 
9.30 to 5.00 p.m. Send large stamped addressed 
envelope with all correspondence (except orders). 
Cheques are only accepted from Personal Callers 

if backed by a relevant bank cheque card. 
Payment by Barclaycard accepted by 
arrangement. All price: are subject to cnanges 
as and when necessary. Credit facilities 
available on purchases of £50 or more for 
Personal Callers only. Send for further details. 
For any information on goods write to manu- 
facturer or importer concerned NOT US. This 
advertisement is a small selection from mir 
most comprehensive quality range. Send 5p and 
large S.A.E. for our complete price list. 
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Have fun with 
electronics... 
PHILIPS Radionil 

Construction 
Kits 

NO SOLDERING 
BATTERY OPERATED 
Build your own radio receiver and many exciting 
experiments with the unique printed circuit board 
and mounted components. Easy to build, 
no soldering, battery operated, plus a fully illustrated 
instruction manual giving precise directions for each 
experiment. Ideally suitable for both the experimenter 

NAME and beginner. 

Radionic Products Limited 
St Lawrence House, Broad Street, Bristol BS1 2HF. 
Tel 0272 25351. 

Amember of the ESL BRISTOL Group of Companies 

PHILIPS 

Please send me literature 
on Radionic radio and electronics 

construction kits. 

. ADDRESS 4 
H.A.C. SHORT -WAVE 

KITS 

WORLD -WIDE RECEPTION 

Famous for over 86 years for Short -Wave Equip- 
ment of quality. "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur oon.treotor. Over 10,000 eatlsded 
ceetomera- lociuding Technical Colleges, Hoe - 
pitaio, Public Schools, R.A.F., Army, Hams, etc. 

NEW "DX" RECEIVER 
Improved one -valve model "DX" mark 2. 
Complete kit, -price 13,80 (poet & packing 20p,). 
Customer writes: "Australia, India and America 
at loud volume. " -"I am 14 year. of age and have 
logged over 130 etatione, plus countless Amateurs 
from all over the world." 

Send S.A.E. for test report. 
This kit contains all genuine abort -wave com- 
ponents, drilled chassis, valve, -ecessoriee and full 
instructions. Ready to ueemble, and of coarse, 
as all our products -fully guaranteed. Full range 
of other S.W. kite, including the lamous model 
"K" and "K plus" (illustrated above). All order. 
despatched by return. (Mail orde only.) Send 
now for free descriptive catalogue & order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 
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CAPACITOR 
DISCHARGE 
IGNITION KIT 

A comprehensive kit of parts with 
detailed constructional details, 
ready drilled diecast case, screws, 
leads, terminals etc. 
Available in both 6 and 12v ver- 
sions. State whether positive or 
negative earth. £8.75 incl. p. & p. 
De- coupling kit for impulse tacho- 
meter and interference suppres- 
sion. £100 incl. p. á p. 
All our kits use guaranteed quality 
components and have been 
approved by the Author. 

MAGTOR LTD. 
68 DALE ST., MANCHESTER 
M1 2HS 061 236 3031 

The BATTERIES That 

Won't Let You Down! 

RECHARGEABLE 
Mallory Cells 
in U2, U11 and 
Penlite U7 sizes, 
Kestral Battery 
Charging Unit 
Uses 
Tape recorders, Portable 
radio and TV, Radio controlled model 
aircraft and boats, Cine cameras, Flashguns, 
Cordless shavers and other battery appliances. 

Whenever you must have 
utterly dependable battery 
power -then these new 
Alkaline -Manganese re- 
chargeable cells will pro- 
vide it. The cells can be 
recharged many times, a 
simple job with the Kestrel 
Charging Unit which has 
been specially designed for 
these new type batteries. 

IIKEBiTIIREL 

8e4sktMeiasoc 

PRICES 
Batteries U2 
equiv. £1.38 

Penlite U7 
equiv. Sop 

Ut1 qulv, 
El -03 

Charging 
unit Eß99 
with one 
battery 
holder 

Send to. 
275 WEST END LANE 
LONDON, N.W.I 
01.794 9611 



HOME RADIO (Components) LTD , Dept. PW, 234 -240 London Road, Mitcham,CR4 3HD. Phone 01 -648 8422 

Summer was so late arriving this year that it nearly 
slipped by without our noticing it! Already we are 
tucking the lawn mower in for its winter hibernation, 
and once again "the nights are drawing in" 
HOORAY! - that means we can really get cracking 
on those electronic projects that have been buzzing 
around at the back of our minds. 

The first step is to get the components lined up. 
And the best way to do that? Simple -get a copy of 
the Home Radio Components Catalogue. Then we 
can quickly and clearly see what we need and how 
much it costs. We'll know too that either by sending 
an order or by calling in at the Mitcham shop, we 
can get just what we want "off the shelf ". The cata- 
logue costs 70p, including post and packing, or 
50p over the counter. Every copy contains 10 vouchers 
totalling a value of 50p when used as instructed -so 
you can soon get back the cost of the catalogue. 
Over 8,000 items are listed, over 1,500 of them illus- 
trated, and free supplements are supplied regularly 
to keep you up -to -date. 

Post the coupon today, or call at our shop S.A.P. - 
we're open 9 to 5.30 Monday to Saturday, except 
Wednesday, 9 to 1. 

It would help us considerably if we knew 
whether this was your first Home Radio 
Components Catalogue. If it is, please place 
a tick in the box. 

The price of 70p applies 
only to catalogues pur- 
chased by customers in 
the U.K. and to BFPO 
addresses. 

POST THIS 
COUPON 
with your 
cheque or 
postal o rde r 
for 70p 

Our CREDIT ACCOUNT 
SERVICE makes it so 
simple to purchase 
Our customers find this service a very simple 
and convenient way of purchasing all their radio 

and electronic components. We supply pre -paid 

envelopes and order forms, and no matter how 

many orders you send us you make only one 
payment per month. 
There are several other 
advantages too - full 
details and entry forms 
are included in our 
catalogue. 

24 hr. Phone 
Service, Ring 
01 -648 8422 

7 
+talk 

Please use ' 
block 

capitals 

HOME RADIO (Components) LTD. 
Dept. P W 234 -240 London Road, Mitcham CR4 3HD 

This is my first H.R. Components Catalogue ii 
Name 

Address 
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THE FABULOUSLY SUCCESSFUL 
MISCOUNT III AUDIO £52complete 

14 + 14 watts r.m.s. 40Hz to 40kHz ±3bB. Total distortion at 10 watts at 1kHz 
-0.1% 
This is real value for money! We have designed 2 systems and the heart of them all 
Is the Viscount Ill amplifier. A unit of great eye appeal with teak finished cabinet. 
FET's (Field effect transistors) are incorporated on the input stages, just like top 
priced units. FET's give you more of the signal you want and almost none of the hiss 
you don't. Both units have output sockets for headphones and tape recorder. Filters 
and tone controls give a wide range of bass and treble adjustment. 
For both systems we have chosen the famous Garrard SP25 Mk. Ill deck which comes 
with fitted magnetic cartridge, simulated teak plinth and tinted accrylic dust cover. 
The exclusive Duo loudspeaker systems are incomparable for quality within their 
price range. Large speakers in extremely substantial cabinets. There's a choice of 
the Duo II's for the smaller room or the big Duo Ill's for real bass response. 
SPEAKERS 
Duo Type II Size approx. 17in. x 10 }in. x 6 }in. Drive unit 13in. x Bin. with parasitic 
tweeter. Max. power 10 watts, 8 ohms. Simulated Teak cabinet. £14 pair + £2 p&p. 
Duo Type III Size approx. 234in. x 11 4in. x 94in. Drive unit 13 4in. x 8 4in. with H.F. 
speaker. Max power 20 watts at 3 ohms. Freq. range 20Hz to 20kHz. Teak veneer 
cabinet. £32 pair + £3 p&p. 
SPECIFICATION 
14 watts per channel into 3 to 4 ohms. (suitable 3 -15 ohms). Total distortion !vi IOW 1kHz 01 %. 
P.U.I. (for ceramic cartridges) 150mV into 3 Meg. P.U.2. (for magnetic cartridges) 4mV @ 1kHz 
Into 47K equalised within ± 1dB 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. Basa: + 12dB to -17dB g 60Hz. Bass filter: 8dB per octave cut. 
Treble control: treble +12dB to -12dB 0 15kHz. Treble filter: 12dB per octave. Signal - 
to-noise ratio: (all controls at max) -P.U.I. and radio -65dB, P.U.2 -58dB. Cross talk better than -35dB on all impute. Overload characteristics better than 26dB on all inputs. 
Size approx. 131 s gin. x 3 11n. 

BRITISH MADE -12 MONTHS WRITTEN 
GUARANTEE 
Send S.A.E. for fully Illustrated brochure 

-ONLY FROM US 

PRICES: SYSTEM 1 

Viscount III R101 amplifier £2200 +90p pip 
2 x Duo Type II speakers £1400 +£2 pip 
Garrard SP25 Mk. Ill with MAG. 
cartridge plinth and cover £2300 +£1.50 pit 

Total £5900 

Available complete for only £52 + £350 pip 
PRICES: SYSTEM 2 
Viscount R101 amplifier £2200 +90p pip 
2 x Duo Type Ili speakers £3200 +£3 pip 
Garrard SP25 Mk. Ill with MAG. 
cartridge plinth and cover £2300 +£150 pal 

Total £77'00 

Available complete for EN + fA pip 
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MUSIC MAKERS 
UNISOUND FOR THE NEW SOUND 

The whole system is complete including superb cabinets in simulated Tea-just simply screw together 

AT £25 
the components and you save pounds! 
Amplifier is based on the famous Mallard Unties system. Garrard 2025TC turntable complete with 
stereo ceramic cartridge, teak simulated plinth and tinted acrylic cover. Plus the big 13" x 8" EMI 
Twin -cone speakers ready for mounting in their elegant cabinets, which simply need screwing and 
gluelng together. All glue and screws supplied. 
Easy to follow step -by -step instructions gride you quickly and effortlessly to taking the wraps off 
truly realistic stereo sound. 
225 complete plus £2.80 p. & p. 
Diamond Stylus E1.25 extra. 
Power output: 4 watts per channel into 8 ohms. 
Inputs: 120 mV (for ceramic cartridges). 
Stereo headphones with adaptor £4.00 CP,r_±l 

two.** 

UNISOUND MODULES ONLY £8.95 
If you prefer, you can buy the thr e modules -pre -amplifier, power 
supply /dual power amplifier, and control panel -by themselves 
for only £6.95. P. t. P. 50p extra. 
No soldering, just simply s raw together with screwdriver 
supplied. Their overall specification is the same as shown for 
the complete Unisound conso e, using the high efficient I.C. 
monolithic power chips to e sure very low distortion at all 
power levels, correct operation n all amblent temperatures. full power over the audio spectrum. 

AN R El EXCLUSIVE DESIGN 

A 'NATURAL' ONLY FROM 
THE TOURIST PB CAR RADIO KIT 
Apart from the output stage, which is an integrated circuit, the only other electronic 
components that need soldering are some capacitors, resistors, etc. The kit includes 
a pre -built RF tuner unit, and fully modulised IF stages which are pre -aligned before 
despatch. As well as electronic components, this kit also contains 2 diamond -spun 
aluminium knobs, elegant matching front panel, dial, washers, screws and wire. 

The Tourist PB is suitable for 12 volt working on both negative and positive earth 
vehicles. It covers the full medium and long wave bands. Four push -buttons for 
medium wave, one for long wave. It is permeability tuned and sturdily constructed. 
Output is a full 2.5 watts into an 8 ohm speaker. But the Tourist PB will operate 
into any loudspeaker from 8 to 15 ohms. Power consumption is less than I amp. 

The Tourist PB r-n be mounted in any standard size dash panel and it has an illuminated 
tuning scale for easy reading at night. Chsssis size is: 7in. wide, tin. high and 4B in. 
deep (excluding front panel, etc.). * Circuit diagram and comprehensive instructions 50p, free with parts. * Fully retractable, lockable, Car aerial £125 post paid. 

Price only £7.00 + 50p p &p. 8 ohm speaker with baffle and fixing 
strips £130 post free if bought with kit + 25o p &o. 

T V 
If you can solder on printed circuit board 
you can build this pushbutton car radio 
kit. It's simple- just follow the step -by- 
step instructions. 

RELIANT MK.IV 
* 5 Electronically Mixed Inputs. *3 Individual Mixing 
Controls. * Separate bass and treble controls common 
to all 5 inputs. * Mixer employing F.E.T. (Field Effect 

Transistor). * Solid State Circuitry. * Attractive Sityling 
* Finished in solid teak 

INPUTS: -1. Crystal Mic or Guitar 9mV. 2. Moving coil Mic or Gutter 8mV. Inputs 3, 4 & 5 are suitable for a wide range 

of medium output equipment (Gram., Tuner, Monitor, Organ, etc.). All 250mV sensitivity. CONTROLS: -3 Volume 

controls. Bass control range:.13dB @ 60Hz. Treble control range ±12bB 48 15KHz. Separate ON /OFFFF Switch. Neon 

Bettertthan 60dB 
oUTpU 

s. 3' 4 and 
R.M.S. Into 3 t 

-50db ono 14& 

ohms speaker. 
2. SUPPLY: -220 -250 AC Mains. £10:50 

SIZE: -124 x 6' x 34 ". plus p. & p. 60p 

VISIT OUR SHOWROOMS 

R 
S.A.E. for fully illustrated leaflet. 

Radio and TV Components (Acton) Ltd. 
21C High Street, Acton, London W3$NG 
323 Edgware Road, London, W2. 
Mall orders to Acton. Terms C.W.O. All enquiries S.A.E. 
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LIGHT DIMMER KIT. 
The unique Jermyn design 

with so many attractive features: 
1. True dimming action. Switch 

OFF /ON to full brightness, then 
turn for progressive dimming. 

2. Finger hole makes operation 
easy and leasant and enables any 
degree of brightness to be re -set. 

3. Permanent beta -light glow 
means switch can always be found 
in the dark. 

4. Handsomely styled body, 
suitable for mounting on standard 
or plaster -depth walls. 

5. Load 300W i.e. enough for 3 
or 4 lamps per switch. 

Price in kit form £2.80 inc. p& p. 

All components included. Also 
available ready made -up £3.80. 

Send cheque /P.O. to 
Jermyn Industries, Vestry Estate, 
Sevenoaks, Kent. 

PRICE IN KIT FORM 12.80 

it I it' 

introducing 

[PAM EEL]INE11135 ETO. 

"Service the way it ought to 
an associate Company of LST ELECTRONIC 
COMPONENTS LTD 

When it comes to retail distribution were head 
and shoulders above the rest! 

Were a new Company but our experience 
and ability in electronic components goes back 
a long way .. 

Here at Arrow Electronics fast, reliable 
service is 'awl 

We offer a rapid, same day turn round on 
all mail received up to 3 pm on any given 
weekday. 

What's more, when we promise to clear all 
orders on receipt, we really mean itl 

Our no fuss, no bother ordering system is a 
joy to behold. We'll give you all the forms and 
envelopes you could possibly need. Combine 
them with our simple Catalogue Coding and 
hey presto, you can order and order, time and 
time again without the slightest error or 
mistake. 

You'll always he up to date with us-we're 
continually adding to our high quality stock 
range and always up dating our catalogue. 

Arrow Electronics Limited 
Dept. PW1. 
7 Coptfold Road 
Brentwood Essex 
Tel: Brentwood 219435 

472 

be!" 
Get to know us and you'll soon raise your 

hat to our customer discount -it's tops with 
a total order value discount of 10% on orders 
exceeding £4.00. 

Now's your chance to get to know us better. 
Our brand new Catalogue is now awaiting 
you, hot from the presses! 
The New Arrow catalogue features the 
following: - 

Extended Ranges of Bridge Rectifiers 
Capacitors 
Interference Suppression Kits 
Low Cost Integrated Circuit. Mounting Pins 
Knobs 
Light Emitting Diodes 
A Novel Logic Testing Instrument giving 
immediate visual indication 
Magneto Resistors 
Optically Coupled Isolators 
Extended Range of Potentiometers 
Medium current and High current Rectifiers 
Temperature controlled Soldering Irons 
Extended Range of Thyristors 

and many other items of great interest to the 
home constructor. 

¡IOQ 
. 

i ^ 

C' 
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pocket calculators 
rito your briefcase. 

ecutive is the world's smallest and 
tlic calculator. 

Jïss( 2.1 oz. Less than the bunch of keys 
bbably carrying now 

small ? It's 5) inches long, 21 inches wide, 
incredible t inch thick -- same as a cigarette. 

therlight wafer of British technology 
ersn' ore than some desk -top models. 

With its brilliant 8 -digit display it adds and subtracts, 
of course. It multiplies and divides - and by a 

constant figure over and over again, if you want it to 
(to wor'c out discounts for example, for currency 
conversions, or for percentages). It works to 2, 4 or 

6 decimal places or it allows the decimal point to 
float. It rounds off automatically to the nearest 
decimal place. 

The Secret of the Sinclair Executive 
The Executive's 'brain' is an electronic marvel -a 
7,000 -transistor integrated circuit (the largest eve' 
produced for commercial use). 

But the 'eel genius lies in the circuitry linking the 
brain, the batteries, the keyboard and the display. 
Circuitry soaks up power, which is why other pocket 
calculat7rs have to use large batteries - and that, in 

turn, n-ekes them bulky. 

In the Executive, the Sinclair flair for miniaturisation 
has developed circuitry which absorbs virtually no 
power. -iny hearing- aid batteries take up the 
minimum space, allow an elegantly slim case, and 

give a full three- months average life. 

Yet small though it is, the Executive is far from frail. 
Every one is covered by an unbeatable five -year 
guarantee 

Smallest ... ightest 
quite exceptionally pcwerlul ! 

The easiest way to test the Executive's full 
performance is to try it for 
yourself. 

You'll find the Executive at 

NETS 
RADIO LTD. 
354 Edgwaee Road, 
London, W.2. 
Tel : 01- 402 5854 

ELECTRONIC AND 
AUDIO SPECIALISTS 
FOR 30 "EARS. 

Highly recommended 
calculator by us 
for all trades and 
professions. 

FROM STOCK 

NRY'S RADIO LTD. SP CI ALISTSTRONICS 

309, 354, 356, 404 and 406 EDGWARE ROAD, LONDON. W.2. 
n 9 a.m. -8 p.m. 6 days a week. POST PAID 

11 I AY MONEY 

BACK GUARANTEE 

Plso full back -up 
service facilities 
and guaranlee. 
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AMPLIFIERS 
OVERLOAD PROTECTION INCORPORATED. SOLID STATE CIRCUITRY 
Suitable for application of Loudspeakers impedances between 3 and 
30 ohms. Combinations not to measure less than 6 ohms across both speaker output jacks simultaneously. 

The Amplifier cover is made of rigid plastic, bonded metal on the top and two sides. Finished in Black to suitably contrast with anodised metal control panel. Size approx. 14" x 41" x 9f ". 

FOR GUITAR PICK -UPS 
GRAM PICK -UPS RADIO or TAPE 

Rec. 
ce 

Retail £3975 Pri 

GENERAL PURPOSE AMPLIFIER 
Model 40/60 40 - 50 Watts Output Power 
Four individually controlled inputs plus Master volume control. 
Bass and Treble Controls providing both 'lift' and 'cut'. 
Compact size, robust construction. Ideal for clubs, hotels, 
restaurants, schools etc. 
Inputs for almost any type of microphone 

GENERAL PURPOSE GROUP /DISCO AMPLIFIER Model T40/60D 
40 - 50 Watts Output Power 
Three individually controlled inputs plus Master volume control. 
Bass and Treble Controls providing both 'lift' and 'cut'. 
Compact size. Robust construction. Ideal for discotheques, 
clubs, hotels, schools, etc. Inputs for most 
types of microphones. Facilities for head- 
phone monitoring with changeover switch 
from input (1) to input (2). 

Rec. Retail Price 

£49.50 
Wholesale and Retail enquiries to the Manufacturers Send S.A.E. for leaflet /s All Linear Amplifiers Guaranteed for 12 Months 

LINEAR PRODUCTS LTD., Electron Works. Armle . Leeds. LS12 3SA TeI.630126 

TRANSISTORISED F.M. tuner head with A.M. gang, slow 
motion drive. 88- 108Mcs, with circuit diagram. £2.10p. 

B.F.W. 10 Fet. New (unmarked) 5 for £1 OOp. 

SPECIAL OFFERS of Unmarked Tested Power Transistors. 
2N3055 Silicon NPN 30p each 4 for £1: 
2N3054 Silicon 20p each 3 for 50p. 
Plastic 40 Watt NPN 25 Volt 20p each 3 for 50p. 

P -C BOARDS (not computer panels). 
1 off 6 transistors single wave band 
1 off 4 transistor audio 
1 off 3 transistor £1 50 the three. 

Encapsulated bridge rectifier (itt usd 3 3mdh) 100 PIV 2 amps. 
50p each. 

Transistor F.M. Stereo Multiplex Decoder. Size: 5: x 2; x 1 #. 
As used in well known British stereo units with circuit. £3 75. 

GARRARD SP25 MK. Il less Cartridge. £1050. 

10 VOLUME CONTROLS consisting of 2 off .each. 
100K log. ganged L S -20K log. ganged LS 
470K log. D P Switch -10K lin. L,S -50K lin. LIS. £1.25. 

4 PHONO SOCKETS ON PANEL. 10 panels for £125. 

12 PLASTIC KNOBS. Chrome and Gold, 3 types -4 off each 
spring clip £1 25. 

10 COMPUTER PANELS packed with components including 
one panel with 2 Power Transistors. £1 00. 

All items post paid in 

GREAT BRITAIN 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, LU3 IJD, BEDS. 
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PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 4285 

SPEAKERS EX TV SETS. Sound tested 7"x4 ", 0'x4", 8'x2}", all 3ohm pm 
25p each. Post on any speaker 10p. 
Valve Voltmeter. Type C154. Ohms Range 1K To 10 Meg in 5 Ranges. Volts 
Range 2-5 To 480 V AC DC. Untested Clean Condition. Less Batteries. £5. Carriage á Ins. £1. 
T.V. Chassis. Plenty of spares on them. Free of Charge -Callers only. Up 
to one doz. per customer. 
Latest Al, Ministry Release Radio Receiver. Type R4187. 2.8 To 18 MHZ In 
Three Bands, Complete with 17 Miniature Valves. 26 Volt Motor. Power supply Motor and Manually Tuned. Very Clean. But not tested. £5. Carriage and Ins. 75p. 
Control Unit. Type 4190. Complete with three miniature valves. 14" 500µA 
meter. Six relays, model makers motor with gears, 24 press buttons. Lots of 
spares. Clean condition. LI SO. Carriage and ins. 75p. 
Every one loves a bargain. And these T.V. sets we offer are the best you will find at the price. 
Complete untested T.V. sets with all valves back and knobs BBC1 and ITV. 
17" 90° tube £2. 17" 110° tube £3. 19" slim £5. Carriage and ins. £150. 
We are now breaking up many Slimline Sets. Send S.A.E. and please quote 
model and serial number and part you require. 
For example tested L.O.P.T. £1.45. Fireball Tuners with Valves 7Sp. Droppers 
all types SOp. 
Breaking up Ferguson Type 506T. Tested L.O.P.T. £1 45. Post paid. Fireball Tuner Unit with Valves less knobs 7Sp post paid. S.A.E. for Other spares for this set. 
Reclaimed T.V. Tubes. All with 12 months guarantee. 
AW43/88, £1.50. AW43/80 £1.50. MW43169 £1. Special Offer. Brand New Brimar 
Tubes CI7PM £1. Many older types in stock. Carriage and ins. on any tube £1.50. 
Valve list ex equipment. All valves tested on a Mallard valve tester before despatched. 3 months guarantee on all valves. Single valves P/P 3p. Over 
post paid. 

ARP12 Sp PCC84 5p U191 20p 
EB91 4p PCF80 Sp U251 12p 
E F80 Op PCL82 12p 6BW7 10p 
EF85 12p PCL83 12p 6U4 10p 
EBF80 12p PCL84 12p 20PI 20p 
EBF89 12p PL36 20p 20P3 10p 
ECC81 10p PL81 17p 2001 10p 
ECC82 12p 
ECC83 12p 
ECL80 Op 

PY81 
PY33 

Op 
17p 

30P4 
30F5 

20p 
top 

EF81 4p PY82 Op 30P12 20p 
EY86 20p PL82 Sp 30FL1 20p 
EP50 00p per doz. PL83 Sp 6/30L2 20p 



Bib HI -FI 
ACCESSORIES 

RECOMMENDED BY LEADING 
EQUIPMENT MANUFACTURERS 

AND AUDIO SPECIALISTS 

GROOV -KLEEN Modern automatic record cleaner. 
Removes and collects dust Operates silently, 
without using liquid. Armrest incorporated. 
Improves reproduction. Beautifully finished in 

Reduces record & stylus wear Chrome, bright anodised 
Counterweight ensures Aluminium & shiny black 
lightweight `racking- Model 42 £1.95 

The popular priced Model 50 GROOV -KLEEN 
nas all the features of the Model 42 but is made in high quality plastic. 
The base is finished in matt black and the cranked arm is white 

Model 50 £1.26 

Record Cue 
Er Swinger 
Detector 

Identifies selected item, 
on records. Fitted easily to al, 

turntable decks. Scale moves clear 
of records, cannot touch pick -up cartridge 
Detects swingers when rectified improve. 
reproduction. 
Patent No 2460/72. Ref 47 £1 .45 

Stylus C7,--Q- 
Balance 
Precision built. Calibrated. Measures stylus 
pressure within ; gramme. in plastic container. 
Ref 32A £1.45 

12in Record 
Sleeve 
Protectors 
Keep record 
sleeves like new in 
longlasting clear 
plastic. 

44p per 5 pack 

Cassette Head 
Cleaning Tape 
F or all cassette 
',iachines. Removes oxide 
and dirt from heads. 
Packed in plastic 
library" case. 

Ref 31 56p 

4 ̀rr- 4 

Packed in attractive 
bubble pack. without 
"library" case. 

Ref 31a 47p 

HI -FI Stereo Hints and Tips 
2nd. Edition completely revised 
How to make the most of your 
equipment by John Borwick 
BSc., Technical Editor of "The 
Gramophone". 48 Pages of 
useful information with 54 
invaluable reference charts ami 
illustrations for Hi -Fi 
enthusiasts Ref 56 32p 

Stylus Er Turntable 
Cleaning Kit 
Anti -static cleaner, stylus 
brush on free - standing 
base and absorbent 
cleaning cloth. 

Ref B 34p 

Indexa Record 
Gramophone record filing 
and index system. Finds 
1 -100 instantly. Luxury 
padded index book, 100 
pairs of numbered sleeve 
labels. Pad of coded 
printed pages. 

Ref A £1.581 

Tape Editing Kits- in Wallets 
Tape splicer, cutter, marker 
splicing tape. Reel or 
cassette labels 
Instructions. For 'tape 
Ref 23 £1.36 
For cassettes 
Ref 24 £1.50 

Bi Inrallpxi GN t,liCfe Recording 
Tape Splicer 

Fitted with clamps for holding tape for diagonai 
or butt splices. On non -slip base, complete 
with tape cutter and instrctions. 
Model20 99p 

Compact Tape Head 
Cleaning Kit 
Non- Flam cleaner, 4- Head 
Tools, 10 sticks and cloth in 

wallet. Recommended by 
Ferrograph, Revox and 
Tandberg Ref J 49p 

Cassette Case 
High quality black 
padded PVC, case with 
carrying handle for 
home and car. Holds 12 

Ref 34 £1.34 

8 Track Cartridge Case 
Identical in style to 
assette case. Holds eight Ref 35 f1.59 

8 Track Cartridge 
Tape Head Cleaner 
Maintains tape heads in clean 
condition. Recommended use 
after every 5 hours playing. 
Complete with dust cover. 
Ref 41 96p 

G 

Hi -Fi Cable 
Er Flex Tidy 

Shortens without cutting inter -ens 
cables, speaker leads, mains flex. Mad, 
of unbreakable plastic. Pack of five 

Ref D/2 16p 

Cassette Salvage Kit 
Contains razor cutter, two tape 
winders and a spare casing. 
enables a welded cassette to be 
opened for repair. 
Ref 29 44p 

Cassette Tape 
Recorder Care Kit 
To clean tape heads safely 
and easily, and for joining 
and editing tapes precisely 
Packed in plastic box. 
Ref 26A £2.10 

Record Dust Off 
Ideal for removing dust 
from records quickly and enii. 
Ref 48 20p 

Spirit Level 
Essential to assure correct 
tracking and to minimise 

Ref 46 56p stylus Er record wear 

Other Lines Include 
Splicing Tape Ref 33 23p 
Hi -Fi Solder Pack Ref 37 15p 
Anti -Static Hi Fi Cleaner Ref P 24p 
Tape Reel Labels Ref T1 12p 
Cassette Title Labels Ref T4 18p 
Cassette Wallet Ref 39 58p 
Wire Strippers and Cutters Model 3A 32p, 
Model 6 50p, Model 8 58p 
C,i,settr' Re rei ord KU Ref 54 44p 

Available from good audio shops, if unobtainable 
send direct plus 20p P R P for amounts up to E3. 

Over E3 postage free UK only 

Bib Sales, Dept PW PO Box No. 78, Hemel Hempstead, Herts. Tel : Hemel Hempstead 3636 
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LOW VOLTAGE D.C. POWER UNITS 
I/P 115v 50c /s these provide a smoothed DC O/P of 0 to 
26v at 3 amps, this can be adjusted from front panel by 
means of a small Variac; uses Silicon Rect and Choke 
I/P filter, fitted overload swt; compact size 7 x 7 x 13 ". 
Supplied in good condition with plug connections. 
Ex USAF surplus. Price £6.00 plus L1.00 carr. 

WAVEMETER & OSC UNIT 
Combined W.M. & Osc unit, covers range 150 to 230 Mc /s 
with cal charts; supplied with spares, instructions etc., for 
use on 115v 50c /s. New condition. See September Practical 
Wireless or write for further details. 

Price £1500 plus £1 50 carr. 

CATHODE RAY TUBES 
Type 7BP7A, 7" flat face tube, 7 Kv EHT, 6.3v heater. Are 
Emag Focus and Deflection; long persistance blue with 
yellow afterglow. Suitable slow scan T.V. Flying Spot Scan- 
ners, T.V. to scope conversion etc. Supplied new, boxed, 
with connections. Price £1.25 plus 30p post 

LARGE TRANSISTOR PANELS 
Plug in frame unit with a number of printed circs fixed to it; 
these contain a number of 2N560 transistors; these are a 
Silicon N.P.N. type Vc 60v lc 100 Ma, Col disp 500 Mil /W 
cut off freq. 50 Mc /s; also contain close tol resistors, metal 
fittings, etc. Size of panel 13 x 12 ". Good condition. All parts 
can be removed. Ex USAF surplus. We supply two panels 
with not less than 40 2N560s. 

Price £100 plus 37p post for two 

MISCELLANEOUS ITEMS 
JOY STICK CONTROL UNITS give control in N.S. & E.W. 
directions with 4 swts. £1.20. CROSS POINTER IND meter 
unit with two separate units in same case, approx. 115 Ua 
each, possible use in Stereo balance circs. £1.40. HEAD- 
PHONE MATCHING TRANS with 5ft cord and standard jack 
plug 4000 to 250 ohm enables low Imp phones to be used on 
high imp circs. New. 50p. TRIMMER CONDS 20pf air spaced 
ceramic base screwdriver adjustment. New. 10 for 50p or 
£400 per 100. TAG STRIPS solder type 24 way. New. 10 for 
25p. CONTROL UNIT with valves 6BA6, 12AU7, 6AS6, pot 
core 11 x }, 1uf 1% cond., 24v relay, V/H & scrs. New. Boxed. 
95p. DYNAMOTOR UNITS two types, both 12v DC I/P fully 
enclosed American surplus type A 220v DC 0/P at 100 Ma 
£1.25, Type B 440v DC O/P at 200 Ma £1.75. Both spares for 
TCS. DIODES 800 P.I.V. at 1 amp, new 12 for £100. TRAN- 
SISTORS type OC42 long lead on boards with parts, 12 for 
50p. RELAYS 12v 180 ohm coil contacts 4 pole c/o MBB 50p. 
RADIAC SURVEY METERS portable unit as 3, ranges 
3, 30 & 300 Rongt per Hr with carrying case, battery operated 
gen on batteries supplied. New cond. £3.00. MORSE KEYS 
fully enclosed key on base with send receive swt, adjustable 
with circ or morse osc £1 10. BATTERIES lead acid type 
6v 40 A /Hr in metal case with filling inst. New L2.75. SPEAKER 
UNITS P.A. type by Truvox in a sloping front case, size 
9" x 9" x 8 ", 8 ohm spk with 600 ohm line trans. Good cond. 
£2.75. INVERTORS 28v DC I /P, 115v 400 cjs 180 watts 0/P 
all transistor single phase. New by Cossor £12.50. SILICON 
DIODES type ZR22 rated 200 P.I.V. at 8 amps. 4 for 60p. 
R1155B Rx 5 bands S.W.3 to 18.5 Mc /s, supplied tested and 
alignment checked with circ. £18.00. 

CIRCUIT DIAGRAMS 
R1155, B, F, L, N with values 50p. R1392, R1475 30p. B40 
50p. CT38 50p. W.M. Class D No. 2 30p. Scopes CD518 
(CT316) 50p. 13A 50p. 1035 Mks 1, 2 and 3 all 50p ea. 
1049 Mk 3 50p. Sig Gens TF144G 50p. TF801A 75p. Ameri- 
can types ARR -2 30p. APN -9 30p. OS -8 50p. Dumont 
208 750. STC R4187 Rx with values £1. 

Above prices include post or carr. All above goods ex equip. 
unless stated otherwise. Carriage charges apply to U.K. 
mainland only. S.A.E. with enquiries. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD, S9 5HL 
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HANDYMEN 

DI Il\i 
cleans 

hands 
Manufactured by 

deb CHEMICAL PROPRIETARIES LIMITED, 
BELPER, DERBY, DE5 1JX 

BAKER 12in. REGENT 
An inexpensive unit for the beginner in 
high fidelity and for I purposes. May 
be used to advantage with any Radio, 
Amplifiai or Television receiver. 

Maximum Power IS watts 
Sass R 45 c.p.s. 
Flux Density 12,000 gauss 
Voice Coil impedance 

3 or g or 15 ohm modals 
Response 45- 13,000 c.p.s. 

7 
POST 
FREE 

GUITAR MODEL "GROUP 23" f7 
Heavy duty 25 watt rating 
20 plans, cubic tables, data and 
Catalogua 42p post free. Catalogue only Sp. 

Baker Reproducers ltd. 
Soudier,. Naner Mod Pa..., Thornton Krth, Surrey. 01.404.1465 

MINIATURE POWER DRILLS 
Capable of Drilling Mild Steel 
IDEAL FOR PRINTED CIRCUITS 
PRECISION DRILLING, 
CUTTING, GRINDING 

12 volt D.C.; 

ROMS £3 00 

EXPO DRILLS LTD., 
DEPT. PW1, 62 NEAL STREET, LONDON, W.C.2 

TRADE DISTRIBUTOR N. Rose (Electrical) Ltd., London, W. C.1. 



Build yourself a TRANSISTOR RADIO 

NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT 
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, 

MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF 
AND LOCAL STATIONS AND AIRCRAFT BAND 
Built in Ferrite Rod Aerial for MW /LW. Retractable, chrome plated Telescopic Aerial, 
for peak short wave and VHF listening. Push Pull output using 600mw Transistors. 
Car Aerial and Tape Record Sockets. Switched Earpiece Socket complete with Earpiece. 
10 Transistors plue 3 Diodes. Fine tone moving coil speaker. Air Spaced ganged Tuning 
Condenser with VHF section. Volume on /off. Wave Change and tone Control. Attractive 
Case In black with silver blocking. Sler 9' x 7' x 4'. Easy to follow instructions and 
diagrams. Parts price list and easy build plans 80p (FREE with parts). 

ROAMER 

EIGHT 

Mk I 

NOW WITH 
VARIABLE 
TONE CONTROL 

Total building cost 

£8.50 
P. l'. & Ins. 60p 

(Overseas P. a P. El) 

7 Tunable Wavebands: MW1, MW2, LW, 8W1, SW2, 
8W3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele- 
scopic aerial for Short Waves. Push pull output using 
600mW transistors. Car aerial and Tape record sockets. 
Selectivity switch. Switched earpiece socket complete 
with earpiece. 8 transistors plus 3 diodes. Fine tone 
moving coil speaker. Air spaced banged tuning con- 
denser. Volume /on /on, tuning, wave change and tone 
controls. Attractive case in rich chestnut shade with 
gold blocking. Size 9 x 7 x 4(n. approx. Easy to 
follow instructions and diagrams. Parts Price List 
and Easy Build Plane Bhp (FREE with parts). 

Total building cost 
P. P. Overseas 1'. & P. Cl) El) £98 Ins. p. 

POCKET 

FIVE 
3 Tunable Wavebands: 
MW, LW, Trawler Band 
with extended M.W. 
band for easier tuning 
of Luxembourg, etc. 
7 stages -6 transistors and '2 diodes, 
supersensitive ferrite rod aerial, One 
tone moving coil speaker. Attractive black and gold 
case. Size 6j X 14 x 34in. Easy build plans and 
parts price list 10p (FREE with parts). Earpiece with 
plug and switched socket for private listening 80p 
extra. 

Total building costs £2.29 P.P. a 
(Overseas P. & P. 63p) s7 Ins. 21p 

ROAMER 

SEVEN 

MK IV 

7 Tunable Wave- 
bands: MW1, MW2, 
LW, OW1, SW2, 
8W3 and Trawler 
Band. Extra Medium waveband provides easier tuning 
of Radio Luxembourg, etc. Built in ferrite rod aerial 
for MW and LW. Retractable 4 section 24in. chrome 
plated telescopic aerial for SW. /locket for Car Aerial. 
Powerful push -pull output. 7 transistors and 2 diodes, 
fine tone moving coil speaker. Air spaced ganged 
tuning condenser. Volume /on /off, tuning and wave 
change controls. Attractive case with carrying handle 
Size 9 x 7 x 41n. approx. Easy to follow instructions 
and diagrams. Parts price list and easy build plans 
16p (FREE with parts). Earpiece with plug and 
switched socket for private listening, 300 extra. 
Total building costs 

P. (Overseas P. & 1'. El £5.98 Ins. 

TRANSONA 

FIVE 44, 

ROAMER 

SIX 
6 Tunable Wave- 
bands: MW, LW, 
8W1, 8W2, Traw- 
ler band plus an 
extra M.W. band 
for easier tuning 
of Luxembourg 
etc. Sensitive fer- 
rite rod aerial and 
telescopic aerial 
for Short Waves. 
3in. Speaker. 8 
stages -6 transistors and 2 Diodes Attractive black. 
case with red grille, dial and black knobs with polished 
metal inserts. Size 9 X 61 x 2lin. approx. Easy build 
plans and parts price list lbp (FREE with parte). 
Earpiece with plug and switched socket fur private 
listening 30p extra. 

5 TRANSISTORS 

AND 2 DIODES 

3 Tunable Wavebands: MW, LW and Trawler Band. 
7 stage -6 transistors and 2 diodes, ferrite rod aerial. 
tuning condenser volume control, fine tone 
moving coil speaker. Attractive case with red speaker 
grille. Size 64 X 44 X 14in. Easy build plans and 
parts price list lOp (FREE with pacts). Earpiece with 
plug and switched socket for private listen ing SOp extra. 

Total building costs £2.50 P. (Overseas P. a P. 63p) Ins. 22p 

NEW! "EDU -KIT ff 
BUILD RADIOS, AMPLIFIERS, ETC., 
FROM EASY STAGE DIAGRAMS. FIVE 
UNITS INCLUDING MASTER UNIT TO 
CONSTRUCT. 
COMPONENTS INCLUDE: 
Tuning Condenser: 2 Volume Controls: 2 Slider 
Switches: 3 inch Speaker: Terminal Strip: Ferrite Rod 

Aerial: 3 Plugs and Sockets: Battery Clips: 4 Tag 
Boards: Balanced Armature Unit: 10 Transistors: 

1 h iedes: Resistors: Capacitors: Three 4' 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 

FULL AFTER 
SALES 
SERVICE 

II parts including 
Case and Plans £5.50 Inc. 31p 
(Overseas P. & P. El) 

e Callers side entrance Barrette Shoe Shop 
' Open 10 -1, 2.33 -4.30 Mon. -Fri. 9 -12 Sat. 

Total building costs £3.98 P.P.a 
(Overseas P. & P. £1) Ins. 30p 

TRANS 

EIGHT 

8 'TRANSISTORS 

and 3 DIODES 

6 Tunable Wave- 
bands: MW, LW, 
SWl, SW2, SW3 
and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Tele- 
scopic aerial for Short Waves. 310. Speaker. 8 improved 
type transistors plus 3 diodes. Attractive case in 
black with red grille, dial and black knobs with polished 
metal inserte. Size 9 x 63 X 2jí0. approx. Push pull 
output. Battery economiser switch for extended battery 
life. Ample power to drive a larger speaker. Parts 
price list and easy build plane 280 (FREE with parts). 
Earpiece with plug and switched socket for private 
listening 80p extra. 

Total building costs £/1 48 P. P. & 
(Overseas P. & P. £l) V V Ins. Slp 

RADIO EXCHANGE CO 
61 HIGH STREET BEDFORD. Tel. 0234 52367 

I enclose £ please send items marked 
ROAMER TEN 

ROAMER EIGHT 
TRANSONA FIVE 

POCKET FIVE 

ROAMER SEVEN 

TRANS EIGHT 
ROAMER SIX 
EDU -KIT 

Parts price list and plans for 

Name 

Address 

P W46 



STEREO AMPLIFIERS 
ALBA UA 700 37.93 2495 ALPHA 212 by Highgate 3775 26.95 AMSTRAD Stereo 8000 Mk 2 27.95 1450 AMSTRAD I.C. 2000 4295 2795 ARMSTRONG 521 5900 4495 DULCI 207M 32.00 18.50 
FERROGRAPH F307 Mk. II (cased) 6400 44.95 GOODMANS Maxamp 54.00 34.95 
H.L. Audio Phoenix 707 29-00 1595 JVC Nivico MCA 104Z 8500 70-95 

MCA 105E 13050 11095 
MCA V5E Quadraphonic 89-00 7495 
MCA V9E Quadraphonic 14800 124 95 LEAK Delta 30 (cased) 8950 46.95 LEAK Delta 70 (cased) 8500 57 95 METROSOUND ST2OE 39-50 25 50 METROSOUND ST60 7000 46 25 PHILIPS RH591 79-00 5495 PHILIPS RH590 5200 36'50 PHILIPS RH580 29.00 20.50 

PIONEER SA500A 4550 3295 
PIONEER SA800 8960 57-50 
PIONEER SA800 11985 75-95 PIONEER SA900 133.83 86,95 
PIONEER SA1000 14783 9375 
PIONEER QL600 Quadraphonic con- 

verter 76-60 48.50 
OD 210 Quadraphonic decoder 4285 29 95 
OA 800 Quadraphonic 17905 11366 
QC 800 Quadraphonic pre -amp 123-50 71 95 
QM 800 Quadraphonic pow. amp 15288 9695 Reverberation 202W 51.05 33.95 

RANK Rotei 210 34.90 23.95 
RANK Rotel 310 4750 31 95 RANK Rotel 810 74.50 48 95 ROGERS Ravenebourne 6450 45.50 
ROGERS Ravenebourne (cased) 69-50 4950 
ROGERS Ravenabrook Mk. II .. 50.50 35 95 ROGERS Ravenabrook (cased) Mk l l 5550 39 95 SINCLAIR2000 3500 22.95 

Project 60/2 x Z30 /PZ5 2390 15 95 
Project 60/2 x Z50 /PZ8 /trans 34.86 2195 
Protect 605 2995 18.90 
AFU 5.98 4.50 
Neoteric 8195 42 93 

TELLETON SAQ 206B 33.00 2050 
307 33.00 20.50 
GA202 15 watt RMS Per Chan 4575 28 95 WHARFEDALE Linton Amplifier 65.00 39 95 All take both ceramic and magnetic cartridges. TUNERS 

AMSTRAD Multiplex 3000 FM 36.50 2795 ARMSTRONG 523 AM /FM 52-68 39-95 ARMSTRONG 524 FM 40.97 3195 ARMSTRONG M8 Decoder 9.50 6.95 DULCI FMT.7 FM 2443 1750 DULCI FMT.7S Stereo 3289 2450 GOODMANS Stereomax 75.74 46.95 
JVC Nivico 

MCT V5E AM /FM Quadraphonic 8689 69.95 
MCT V7E AM /FM Quadraphonic 122-42 99 95 LEAK Delta FM 7950 53.95 

LEAK Delta AM /FM 89-50 65 95 PHILIPS RH 690 4415 3195 
PIONEER TX500 AM /FM 7093 49 95 
PIONEER TX600 AM /FM 10037 6895 
RANK ROTEL 320 5338 38 50 RANK ROTEL 620 86-33 63 95 
ROGERS Ravenebourne chassis 57.95 43 95 
ROGERS Ravenebourne in teak case 62-63 47.95 
ROGERS Ravenabrook chassis 42.14 31,95 
ROGERS Ravenabrook (cased) 48.00 35.95 
SINCLAIR 2000 45-00 31 95 
SINCLAIR 3000 4500 31 95 
SINCLAIR Project 60 tuner (stereo) 25-00 17 50 
TELETON GT202 4675 3095 

All above Tuners are complete with MPX 
Stereo Decoder except where starred. 

TUNER /AMPLIFIERS 
AKAI CR80T FM /AM Tuner Ampli- 

fier with built In Eight Track Tape 
Recorder 14984 89 95 AKAI AA 8500 22834 17500 AKAI 8600 14526 109 00 AKAI 6300 12583 94 95 AKAI 6200 9709 7495 

ARENA 2600 11130 65.95 ARMSTRONG M8 Decoder 9.50 6 9 
ARMSTRONG 525 914 69.95 
ARMSTRONG 526 102-72 77 95 
CARLTONE M4000 AM /FM with 

8 track player and speakers 6995 39 95 
GOODMANS Module 80, 35w. RMS 89-02 6795 
GOODMANS Module 80 Compact 16038 12295 
GOODMANS Module 110 FM /MW/ 

LW /SW 100W RMS 131-22 100-95 
JVC Nivico VR 5501 AM /FM 96-96 0195 

VR 5521 AM /FM and SEA 165-00 13995 
4VR 5414 Quadraphonic 21200 179 95 

LEAK Delta 75 17500 124-95 MIDLAND 19/542 4956 36 75 
PHILIPS RH 790 13400 74.95 
PIONEER SX525 13580 94.95 

SX626 181-59 126 95 

Rec. Retail Cornet 
Price Price Rec. Retail 

TUNER /AMPLIFIERS -continued 
Price Price 

SX727 224-61 157 95 
SX828 281-52 197 95 ROGERS Ravenabrook Chassis 96.57 73 95 ROGERS Ravenabrook (cased) 105.35 79 95 ROTEL RX200 8902 6495 ROTEL RX150 6793 4995 TANDBERG 1171 MPX 10303 6495 TANDBERG TR200 MPX 96-23 79-95 TANDBERG TR1000 FM MPX(teak) 14958 124-95 TELETON F2001 51.50 2725 TELETON CR55 12526 U-59 TELETON R8000 AM /FM 42.16 21-95 All the above take magnetic cartridges except Teleton F2000 and 8000 which take ceramic only. All Include MPX Stereo Decoder with the exception of Almstrong where M8 decoder Is extra. 

Comet 

TURNTABLES 
GARRARD SP25 Mk III 
GARRARD SL65B 
GARRARD SL95B 
GARRARD 401 
GARRARD SL72B 
GARRARD Zero 100A 
GARRARD Zero 1005 
GARRARD WB4 base Mk IIZ to fit 

Zero 100 & Zero 100S 

1617 
20.93 
4921 
3904 
3260 
5742 
52-83 

6.55 

10-25 
13-95 
32-95 
27-95 
2195 
40 95 
38 50 

4.95 
The following Turntables are complete with 
bane, plinth, perspex cover and cartridge. Fully wired and ready for use. All at special prices. 
GARRARD 5P25 Mk Ill 

with Goldring G.800 Special Price £18 50 McDONALD MP60 
with Goldring G800 Special Price £18 50 McDONALD MP60 
with SHURE M 44/7 Special Price£19 50 McDONALD MP60 
with SHURE M 44/E Special Price £2025 GARRARD AP76 
with Goldring 0800 Special Price £2825 GARRARD AP76 
with Shure M55E Special Price £3095 GARRARD AP76 
with Shure M75EJ Special Price £3350 GARRARD 2025 with 
Sonotone 9TwHC Special Price £1295 GOLDRING 705,P 
with 0850 £26.00 £1095 GOLDRING GL75 
with G800 Special Price £3075 THORENS 150 AB with TX11 cover 
Shure M55E cartridge £6046 £47.95 

Base and Cover to fit GARRARD 
SP25, SL55, SL65B Spec. Price 3.60 GARRARD 40B 1363 1095 GARRARD AP76 2844 1795 GOLDRING GL69 MKII 26.86 18.50 
GL69P Mk. II 3523 25-25 
GL75 39-06 26-95 GL75P 47.43 33.50 Covers for 69P and 72P 4.36 3.70 Cover for 75P Deluxe 4.88 3.95 C99- plinth and cover for G99 1075 8.95 GOLDRING G99 27.90 19.25 GOLDRING G101P /C 2790 19-95 GOLDRING GL72 Chassis 27-90 19-95 GOLDRING GL72P 3627 2595 GOLDRING GL85 61-03 4295 GOLDRING GL85P 70-80 49.95 LEAK Delta 6950 4995 JVC Nivico SRP 473 Quadraphonic, 
Including plinth and cover 6950 58 95 McDONALD MP60 1480 9.95 
610 1879 1295 HT70 2068 1450 HT70 inc. plinth and cover 29-89 20-95 Base and Cover for MP60 and 610 Spec. Price 3.95 PHILIPS 202 Electronic 6465 49-50 PHILIPS 308 transcription unit com- 
plete with base and cover 36-55 28-50 PHILIPS GA 105 with base, cover 
and cartridge 2000 13-95 PIONEER PL12AC with baseL cover 47.15 32.95 THORENS TX25 cover 8-26 6 60 THORENS TD125 7673 5995 THORENS TD125 Mk. II 7873 62 95 THORENS TD125AB 11569 89.95 THORENS TD 125AB Mk. II with TP 
16 arm 115-69 9395 THORENSTD150 II .64 6-95 THORENS TD150AkMk. Il 43.09 32.95 THORENS TD150AB Mk. Il 4663 36-95 THORENSTX11 Cover 4.13 3.50 WHARFEDALE Linton with base 

and cover and Shure M44 -7 cartridge 3750 25-95 SPEAKERS 
AKAI SW 155 5950 3995 
AMSTRAD 138 (pair) 13 "x8" twin 

cone teak 2600 1495 
B & W Model 70 15950 11195 B&W DM2 6076 4795 
B & W DM3 6300 45.50 

SPEAKERS- continued 
B L W DM1 (pair) 
CELESTION County 
CELESTION Dicton 120 (pair) 
CELESTION Ditton 15 
CELESTION Dillon 25 
CELESTION Ditton 44 
CELESTION Ditton 66 
FERROGRAPH 51 inc. stand 
GOODMANS Havant (pair) 
GOODMANS Minister (pair) 
GOODMANS Magister 
GOODMANS Double Maxim ... 
GOODMANS Mezzo 3 
GOODMANS Magnum K2 
GOODMANS Dimension 8 
GOODMANS DIN 2ONT kit 
KELETRON KN400 2- speaker Sys- 

tern (pair) 
KN600 3- speaker System (pair) 
KN800 3- speaker System 
KN1100 4- speaker System 
KN1600 3- speaker System 
KN2100 3- speaker System 

LEAK 150 (pair) 
LEAK 250 (pair) 
LEAK 600 4950 
LINEAR 10 watt teak (pair) Sp. Price METROSOUND HFS 103 (pair) 2921 METROSOUND 202 21.50 METROSOUND Duplex 15 32-00 METROSOUND Duplex 25 5600 
PHILIPS RH 402 (pair) 44-70 PHILIPS 406 34.00 
PIONEER CS53 44-25 
SINCLAIR 016 8.98 
STE -MA 450 25.00 
TANDBERG TAN 7 27.22 
TANDBERG Tan 11 (pair) 36.94 
TANDBERG Tan 12 teak (pair) 48.82 
TANDBERG Tan 25 teak (pair) 66.08 
TANDBERG Tan 50 teak 65-00 
TELETON 8000 (pair) 21.08 
THORPE Grenville TG 100 (pair) 28.95 Grenville TG 200 (pair) 41.95 

Grenville TG 300 (pair) 5595 
WHARFEDALE 

Denton Mark II (pair) 
Linton Mark II (pair) 
Melton Mark II 
Dovedale 3 Mark II 
Rosedale 
Triton III (pair) 
Unit 3 Speaker Kit 
Unit 4 Speaker Kit 
Unit 5 Speaker Kit 

Rec. Retell Cornet 
Price Price 

7520 
23-97 
56.40 
37.40 
65-00 
5400 
99-00 
95-00 
54 -42 
50.62 
65-63 
32-07 
35.70 
4820 
7244 
1219 

15-86 
2646 
15-90 
20.40 
2520 
3060 
5000 
6300 

CHASSIS SPEAKERS 
GOODMANS Twin -Axiom 8 

Twin Axiom 10 
Axiom 401 
Audiom 8P 
Audlom 10P 
Audlom 12P 
Audlom 15P 
Audiom 18P 
Audiom 100 40 watts DIN 
ARU 172 
Axent 100 
Midex 650 
Attenuator 
Crossover Network XO /950 .. 

WHARFEDALE 8in. Bronze /RS /DD 
Super 8 /RS /DD 
Super 10 /RS /DD 
WMTI Matching Transformer 

CARTRIDGES 
AMSTRAD 900C 
AMSTRAD 900D 
AMSTRAD 900 EX 
AUDIO TECHNICA AT66 
GOLDRING 6850 
GOLDRING 6800 
GOLDRING G800E 
GOLDRING 6800 Super E 
GOLDRING CS90 Stereo 
GOLDRING CS91 /E 
EMPIRE 1000ZE /X 
EMPIRE 999VE /X 
EMPIRE 999TE/X 
EMPIRE 999SE /X 
EMPIRE 999E/X 
EMPIRE 909E /X 
EMPIRE 90EE /X 
ORBIT Magnetic NM 22 
ORTOFON MISE 
SHURE M3DM 
SHURE 11.431E 
SHURE M32E 
SHURE M32 -3 
SHURE M44 -G 
SHURE MU -7 
SHURE M -44C 
SHURE M44E 
SHURE M55E 
SHURE M75G 

4200 
5200 
3500 
47 50 
6500 
6500 
12-50 
1900 
27-50 

8.65 
9.58 

17.68 
5-20 
5.67 

1300 
2100 
35.70 
1200 

4.50 
6.90 

13.59 
3.73 
7.77 
4.75 
8.50 

1400 
0.84 

5725 
18-50 
39 95 
27-95 
4595 
38-95 
7095 
89-95 
39 95 
35 95 
44 95 
24 75 
2395 
23.95 
4895 

8 95 

1195 
17 50 
9-95 

1295 
15-95 
1995 
3495 
4525 
32-45 
13.95 
2150 
14-75 
2195 
37 95 
3395 
2595 
2895 
6.75 

1695 
2295 
3120 
41 40 
55-95 
49.95 
1195 
1795 
25-95 
31-95 

27.95 
35-95 
23 95 
30.50 
4425 
4495 
875 

1225 
1760 

6 95 
7.50 

11 95 
4 15 
450 
9'25 

1495 
2495 

8-95 
3-20 
4-90 
9.50 
2.70 
545 
3 40 
6.25 
9.95 
o 70 

4.95 3 50 
7.50 5 50 

1100 8.75 
6.47 3.60 
6.10 2.95 

12-21 4.50 
1767 7.50 
2441 10-95 

4.88 3.95 
7.33 5 50 

59-12 4495 
42-14 32 50 
2458 19-25 
19-90 15-25 
15-57 11-70 
12-12 9-25 

9.37 7.15 
Sp Price 2-75 

27-60 2275 
6-10 3.75 

1163 5-95 
1073 6.50 
9-84 7.65 
8.30 4-95 
7-90 4.90 
7.90 4-90 
8.60 5.25 
9-70 5.95 

14-70 845 
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OVER 1000 ITEMS ALWAYS IN STOCK 
All items brand new and fully Guaranteed 
and backed by after -sales service 

- latest models in manufacturers' sealed cartons 

CARTRIDGES-continued 
SHURE M75-6 
SHURE M75EJ 
SHURE M75E 
SHURE M75 ED 
SHURE M75E195G 
SHURE V15-11 

Rec. Retail Comet 
Price Price 

1360 7.90 
1540 9.25 
1900 1150 
19-00 11 50 
2080 1295 
39-40 26-95 

e SONOTONE 9TAHC Diam /Saph. 3.75 1.45 
Starred cartridges above are ceramic. All others are 
magnetic. 

BASES AND COVERS 
GARRARD WB1 Base 3-78 3.20 

W84 Base 5.80 4.70 
SPCC Cover 3.68 2.90 
SPC4 Cover 4.38 3.50 

Special offer of Base and Cover to 
fit SP25, SL55, SL65B and 3500 Special Price 3.60 
WB4 base Mk IIZ to Flt Zero 100 

and Zero 1005 6.55 4.95 
GOLDRING Plinth 75 8.37 7.90 
GOLDRING Plinth 69 8.37 7'00 
GOLDRING Covers for 69P and 72P 4.36 3.70 
Cover for 75P De luxe 4-B8 3'95 
THORENS TX25 (for TD125AB) 8.26 0'00 
THORENS TX11 Cover 4.13 3.50 

Base and Cover for TD125 1239 10-50 
SME Plinth System 2000 with motor- 

board 48.20 34-50 
MOTORBOARDS only 5.85 4.45 
SME P1 Spacer 0.98 0.75 

BLANK TAPES 
SCOTCH DYNARANGE CASSETTES 

COO 0-71 045 
C90 0.99 0.55 
C120 1.49 0.99 

SCOTCH HIGH ENERGY COBALT CASSETTES 
5 C60 

C80 1.00 1-25 
SCOTCH Low Noise 8 -TRACK 

BLANK CARTRIDGES 
40 mins 1.50 0.95 
80 mine 1-80 1.19 

SCOTCH LONG LIFE SPOOLED TAPES 
11.95 Y" L.P. 900 

50" L.P. 1200 1.76 1.20 
7" L.P. 1800 2.52 1.70 

SCOTCH DYNARANGE SPOOLED TAPES 
51" L.P. 1200 2.11 140 
7" L.P. 1800 2.99 1.95 

Postage -Tapes, cassettes and 8T cartridges 1 -9 
Items 5p per order. Packs of ten post free. 

HI -FI STEREO SYSTEMS COMPLETE 
ALBA UA552 4775 29-95 
BUSH A1005 69-89 53-25 
DANSETTE Consort Stereo 3443 2495 
DANSETTE 4005 71-45 53 25 
DECCA Sound 613 Specie Price 49-95 
DECCA Sound 614 Specie Price 52-95 
DECCA Sound 1204 Specie Price 70-95 
DECCA Compact 2 Specie Price 7695 
DECCA Compact 3 Specla Price 9995 
DECCA 403 Specie Price 44.95 
ELIZABETHAN 12101 5833 41.85 
FERGUSON 3425 136-35 10275 
FERGUSON 3450 with Radio 74.20 55 95 

FERGUSON 3451 with Radio 101.70 79-95 
FIDELITY UA2 Music Master .. 43.50 30.95 

UA1 Music Master with Radio 100-00 69 95 

Stereo Nine 38-50 23.00 
GOODMANS Module 80 compact 

system FM /35 watts. RMS (Less 
L /S) 165-00 125.75 

HMV 2451 122-00 9595 
HMV 2452 6600 48.95 
HMV 2450 with Stereo Radio 13800 10695 
KB1025 with 657 speakers 48-25 37-95 
KB 2250 with 658 speakers 124-00 95 95 
KB 2010 with 658 speakers 10150 7795 
MARCONI 4452 77.00 56'95 
McDONALD MP60 complete with 

base, cover and Goldring G800 
cartridge, Amstrad IC 2000 
amplifier. 2 Wharfedale Denton 
speakers 11496 7440 

MURPHY 902 Studio 1, AM /VHF 
Radio 8450 6595 

MURPHY 903 84.42 6595 
PHILCO FORD M1500 9796 64.15 
PHILIPS 808 93-50 71.95 
PHILIPS GF824 6530 49.65 

COMET for 
,tk after -Sales Service 

THROUGHOUT THE U.K. 
, P,alural, $arYKa Gar.. N ElaFx R1.. eull, 

alaa e En-,aekae. 11441nF.A GonuaNr. 

EAnw,de. Goala. laIa. laKaaNr. 

Roth.. . Sha1GH1. SIrkla. RakHKl1 
and Y,t. 

Rec. Retail Comet 
Price Price 

HI -FI STEREO SYSTEMS -continued 
PHILIPS 825 4950 3995 
PHILIPS 826 7500 5295 
PHILIPS 835 6950 4955 
PHILIPS 836 9500 9995 
PYE Black Box unit stereo 1022 90.93 68.95 
RIGONDA Party Time 27-50 1995 
STEEPLETONE stereo system 41.75 25.95 
TELETON STP 8 track stereo system 57.50 3995 
TELETON R 8000 Tuner /Amplifier with stereo de- 

coder. Garrard 2025 TC turntable and one pair of 
Teleton 8000 speakers 87-95 4750 

ULTRA 6028 59-95 4495 
ULTRA 8450 7420 5495 
ULTRA 6454 38-85 2995 
ULTRA 6455 4135 3195 

1 

Full range of headphones, Pick Up Mrms 
Heads available at discounted prices. 

TAPE RECORDERS AND TAPE DECKS 
AKAI 1720L 4 -track Stereo 8736 5995 
AKAI 40000 4 -track stereo deck . 93.65 5495 
AKAI CR80D 8 -track stereo tape deck 8502 59 45 
AKAI CR80 8 -track stereo recorder 106-39 7400 
AKAI CR8OT 8 -track stereo recorder 

and tuner /amplifier 149-84 5995 
AKAI X2000 157-93 10045 
AKAI GX220D 223-00 164.95 
AKAI 1800SD 162.79 192.30 
AKAI 2000SD 28907 22330 
FERGUSON 3247 4 -track 4795 34-95 
FERGUSON 3248 4 -track 5375 3995 
FERGUSON 3252 4 -track 9800 7495 
FERGUSON 3258 4 -track 70-45 51.95 
FERROGRAPH 702/4 Dolby 26438 224'50 
FERROGRAPH 702H Dolby 274-95 233-50 
FERROGRAPH 722/4 Dolby 301-98 25595 
FERROGRAPH 722H Dolby 312-55 264'95 
FERROGRAPH 702 2-track tape deck 224-43 17085 
FERROGRAPH 704/W 4 -track deck 22443 17065 
FERROGRAPH 722 262-03 19015 
FERROGRAPH 724 26203 19015 
FIDELITY BRAEMAR 4 -track 34.75 1995 
GRUNDIG TK 121 twin track 5625 3695 
GRUNDIG TK 141 4 -track 6210 44.95 
GRUNDIG TK 146 4 -track Auto 66.95 4895 
GRUNDIG TK 147 4-track Auto 98.85 7495 
GRUNDIG TK 148 (4 -track auto 

2 speed) 7410 5995 
PHILIPS 4303 Twin -track 39-46 2495 

4307 4 -track 48-85 34.95 
4308 De luxe 4 -track 56.85 41.45 
4404 4 -track stereo recorder 89.25 65 95 

Rec. Retail Comet 
Price Price 

TAPE RECORDERS -conflnued 
4407 4 -track stereo recorder .... 
4418 4 -track stereo 
4450 4 -track stereo 
4500 4 -track stereo tape deck 

TANBERG 2000 (Stereo) 
TANDBERG 1841 4 -track stereo 

tape deck 
TANDBERG 3021X twin track stereo 
TANDBERG 3041X 4 -track stereo 
TANDBERG 4021X twin track stereo 
TANDBERG 4041X 4 -track stereo 
TANDBERG 6041X 4 -track stereo 
TANDBERG 6021X twin track stereo 

10850 7395 
189-75 1311.95 
272-50 19995 
124.30 9165 
125-61 10395 

6809 48 75 
10400 80 85 
104-00 80 -B5 
169-12 13550 
18912 135 50 
182-73 145-25 
182.73 145.25 

TAPE RECORDERS (CASSETTES) 
AKAI CS 350 recorder 125-83 92 95 

AKAI CS 500 Deck 10446 7795 
AKAI GXC 40D Tape Deck 92-26 68 25 

AKAI GXC 40 Recorder 111 75 83 85 

APCO Batt. /Mains with AM /FM 
Radio 35-00 22 95 

BUSH Discassette DC70 20-62 15 95 

BUSH TP60 27.62 15 95 

BUSH TP 66 Batt. /Meins 2818 21 50 

BUSH TP 70 battery /mains 2813 19 95 

CARLTONE LCR500 Sp. Price 1195 
DANSETTE DCT105 20-62 1495 
DECCA 2000 (batt. /malns) Sp. Price 22.95 
DECCA CR1000 Cassette Recorder 

with VHF Radio Sp. Price 32.95 
EKCO 350 Bt. /Mns. VHF /MW Radio 37.42 28 75 

EKCO 351 Battery /Mains 23-23 18 45 

FERGUSON 3240 with case 24-90 15.95 
FERGUSON 3253 4355 31 95 

FERGUSON 3262 Battery /Mains 30-15 22 95 

GRUNDIG C200 De Luxe 37-55 26 95 

GRUNDIG C210 baff. /mains 48-75 36 95 

GRUNDIG C410 4155 29 95 

HARVARD Elite with AM /FM radio 
baff. /mains 42-00 23 95 

JVC NIVICO 9420 L/S with AM /FM 
radio baff. /mains 61-45 42 95 

PHILIPS R.R. 392 with MW /VHF 
Radio Cassette 4995 3855 

22 85 1795 
2910 2395 
2035 1550 
66-10 51 95 
20-37 14 95 
86-10 49 95 
29.11 22.95 

2204 battery /mains 
3302 
2400 stereo less L /S 

PYE 9109 
PYE 9116 Stereo 
PYE 9118 
TELETON TRC 130 with VHF /AM 

radio battery /mains 
TC110 battery /mains 

42150 28 00 
27-50 1850 

COMPLETE HI -FI SYSTEMS Completely wired mounted and ready for use 

H.L. Audio Phoenix 707 amp. McDonald MP60 turn- 
table, complete with base, cover and Shure M44/7 
cartridge. Fully wired plus 2 Thorpe Grenville 100 
loudspeakers 86-65 5340 

ROTEL RA 210 amplifier with McDonald MP60, base 
cover and Goldring G800 magnetic cartridge. Plus 
two Linear 10 watts speakers (Teak) 

88-91 5840 
AMSTRAD 1C2000 Integrated circuit amp. 20 watts 

per channel, with McDonald MP60 turntable, 
plinth, cover and Goldring G800 cartridge. Plus 
two Wharfedale Denton Mk. 11 speakers 

114-96 7440 
PIONEER SA500A amp., with McDonald MP60 

turntable, plinth, cover and Shure M44 -E cartridge. 
Plus two Wharfedale Denton speakers 

11390 9115 
PHILIPS RH802 Stereo Tuner/ Amplifier /Player. 2 x 

15 watts. LW /MW1 /MW2 /SW /FM. MPX. with 
GP400 magnetic cartridge. Speakers extra 

15500 11995 
ARMSTRONG 525 FM Tuner /Amplifier. 25 watts 

RMS per channel, teak case, with MB MPX Decoder. 
Goldring GL75 turntable, plinth, cover and G800 
cartridge, plus two Wharfedale Dovedale III 
speakers 247-91 17485 

ARENA 2600 Tuner /Amplifier. FM /MW /LW 49m. 
Band. Marine Band. 15 watts. RMS per channel. 
Five pre set F.M. Stations and manual tuning with 
Garrard AP76 plinth, cover and G800 cartridge. 
Plus two Goodmans Havant speakers 

213-37 134-15 

ROTEL RX150 Tuner /Amplifier, AM /FM. MPX with 
McDonald MP60 plinth, cover and G800 cartridge, 
plus two Wharfedale Denton Mk. II speakers 

139-94 96-40 
AKAI CR8OT Tuner Amplifier. AM /FM. MPX with 

8 -track stereo Recorder /Player, with McDonald 
MP60, plinth, cover and G800 cartridge. Plus two 
Wharfedale Linton Mk. II speakers 231.85 14440 

TELETON CR55 Tuner /Amplifier. AM/FM MPX with 
Garrard AP76 Turntable, plinth, cover and Shure 
M75EJ magnetic cartridge. Plus two Wharfedale 
Dovedale 111 speakers 26610 18300 

PIONEER SX525 Tuner /Amplifier, including MPX 
Decoder with Pioneer PL12AC turntable, including 
plinth, cover and Shure M55E cartridge. Plus two 
Pioneer CS53 speakers 28115 19175 

LEAK Delta 75. AM /FM tuner/amplifier, with LEAK 
Delta transcription deck, complete with plinth, 
cover and cartridge. Plus two Leak 600 speakers 

326 50 239 80 

FREE Technical Advisory Service. If in doubt ask usi Price list on request 

Comet guarantees that all prices quoted are genuine. Ali Items offered available at these prices 
at the time this issue closed for press. Add 75p for postage, packing and Insurance on all orders 

(Cartridges 
20p) ORyS IF Orders RIGOR 

DELIVERY REQUIRED ADD E1 75 ONLY. 
Make 

C®rTSY HIGH FIDELITY DISCOUNT WAREHOUSES 
OPEN DAILY TO THE 

PUBLIC FROM: 
9am -8pm Monday 
9am -1pm Tuesday 
9am -8pm 

Wednesday 
9am-8pm Thursday 
9am -Opm Friday 
9am- 5.30pm 

Saturday 

Dept. PW BIRMINGHAM: Healey Road, Sally Oak B29 6EY. Tel.: 02f- 472618f, 
Dept. PW BIRMINGHAM: Tivoli Shopping Centre, 1570 -1572 Coventry :Road, Yardley. B261BJ 

Tel.: 021 -706 0684. 
Dept. PW EDINBURGH: 1 Newhaven Road OHO 5QX. Tel.: 554 8501 (5 lines). 
Dept. PW HULL: Reservoir Road, Clough Road HU6 7QD. Tel.: 46441 (6 lines) 
Dept. PW LEEDS: 78 Armley Road LS12 2EF. Tel.: Leeds 40551 (10 lines). 
Dept. PW STOCKTON: Teesway, Portrack Lane, Teesside TS18 2RH. Tel.: 66132/65215. 
Dept. PW ROCHDALE: Corner of Well l'th' Lane and Queensway. Tel.: 50606. 
Dept. PW LEICESTER: Syston Street. Tel.: 0533 52236. 
Dept. PW SHEFFIELD: The MITI, 1 Loxley Rd., Malin Bridge, S6 4TN. Tel.: 0742 341721/6. 

k Nm dI.verd by 

SIECUR1COR .;tun 72 Mx.. 
(Ada rr.75 euh ro, SLL.daor Hurry/ 

ALL GOODS FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 
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SOOTHE YOUR NERVES, PIND BURIED TREASURE! ELECTRONIC ORGAN RELAX WITH THIS AMAZING Transistorised Treasure Locator 
RELAXATRON 
CUTS OUT NOISE POL- 
LUTION- SOOTHES YOUR 
NERVES! Don't under- 
estimate the uses of this fan- tstic new design - the 
RELAXATRON is basically a 
pink noise generator. Besides 
being able to mask out 
eztraneoue unwanted sounds. 
it has other very interesting Only 
properties. For instance, £275 many people find a rainstorm 
mysteriously relaxing, a large 
part of this feeling of well -being can be 
directly traced to the sound of falling rain - 
dropsl-a well known type of pink noire. 
IF YOU WORK IN NOISY OR DIS- 
TRACTING SURROUNDINGS, IF YOU 
HAVE TROUBLE CONCENTRATING, IF 
YOU FEEL TENSED, UNABLE TO RE- 
LAX -then build this fantastic Relaxatron. 
Once used you will never want to be without 
it -TAKE IT ANYWHERE. Uses stan- 
dard PP3 batteries (current used on small 
that battery life is almost shelf- life). CAN 
BE EASILY BUILT BY ANYONE OVER 12 
YEARS OF AGE using our unique, step -by- 
step, fully illustrated plans. No soldering 
necessary. All parts including case, a pair 
of crystal phones. Components, nuts, 
screws, wire, etc. no soldering. 
22.761.25p p. a p. Parts available separately 

BUILD 5 RADIO AND 
ELECTRONIC PROJECTS 

anf, £2'45 
.Amazing Radio Construc- 
tion set I Become radio 
expert for 52.45. A cars 

plete Home Radio Course. 
No experience needed. 

Parte including , pimple instructions 
for each design. Illus. 

'o21 O 9 trated step -by -step plans, 
all transistors, loudspeaker, 

personal phone, knobs, screws, 
etc. all you need. Presentation box 

45p extra as illus. Of required) (parts available 
separately) no soldering necessary. Send 
12-45 + 20p p. a p. 

CONCORD ELECTRONICS 

This fully portable transis- 
torised metal locator detects 
and tracks down buried metal 
objects -it signals exact loca- 
tion with loud audible pound 
(no phones used) -uses any 
transistor radio which fits 
inside -no connections needed. 
FINDS GOLD, SILVER, 
COINS, JEWELLERY, 
ARCHAEOLOGICAL PIECES 

ETC. ETC. Extremely sensi- 
tive, will signal presence 

of certain objects buried 
ONLY several feet below 

5 
ground No know- 

trollies 
of radio or elec- 

(ronies required. Can be 
built with ease in one short evening by anybody 
from nine years of age upwards, with the 
clear, easy to follow, step-by -step, fully 
illustrated Instruction, -Uses standard PP3 
battery. No soldering necessary. Kit 
Includes nuts, screws, wire, etc. ONLY 
2285 + 25p p. & P. (Sectional handle as 
illustrated 95p extra). Parts available 
separately. Made up looks worth 1151 

Eavesdrop on the exciting world 
o Aircraft Communications 
V .F. AIRCRAFT BAND £ONLY 

CONVERTOR 
28115 Listen in to AIR- 

LINES, PRIVATE PLANES, 

LETPLANES. 
Eavesdrop on 

citing cress talk between pilots, 
ground approach control, air- 
port tower, Hear for yourself 
the disciplined voices biding 
tenseness on talk downs. Be 

with them when they have to take nerve 
ripping decisions in emergencies -Tune into 
the international distress frequency. Coven 
the aircraft frequency band including 
HEATHROW, GATWICK, LUTON, SUNG - 
WAY, PRESTWICK, ETC. ETC. CLEAR AS 
A BELL. This fantastic fully transistorised 
instrument can be built by anyone over nine 
in under two hours. No soldering necessary. 
Fully illustrated simple instructions take you 
step-by -step. Uses standard PP3 battery. 
All you do le extend rod aerial, piece close 
to any ordinary medium wave radio (even 
tiny portables). NO CONNECTIONS WHAT- 
EVER NEEDED. SEND ONLI 12.85 + 
20p p. & p. for kit including case, nuts, 
screws, wire, etc. etc. (parts available 
separately). 

LTD. (PW1G) 8, Westbourne 

OILY £3.25 
Don't confuse 

with ordinary 
electronic organs That 

simply blow air over mouth -organ type reed. rte. 
Fully transistorised. SELF CONTAINED 
LOUDSPEAKER. F,fleen separate keys span 
two full oefsres -ploy the "Yellow Rose of 
Texas", play "Silent Hight ", play "Auld Lang 
Byre" etc. etc. You have the thrill and 
excitement of building it together with the 
pleasure of playing real, live, portable 
electronic organ. NO PREVIOUS KNOW- 
LEDGE OF ELECTRONICS NEEDED. No 
soldering necessary, Simple as ABC to make. 
Anyone over nine years eon build if easily in 
one .bort evening following the fully illustrated 
step-by -step, simple instructions. ONLY 8885 
+ 25p p. A p. for kit, including case, nuts, 
screws, simple instructions, etc. Uses 
standard battery (parta available separately). 
Have all the pleasure of making It yourself, 
finish with an exciting gift for someone. 
Find buried treasure with this 
READY BUILT & TESTED 
TREASURE LOCATOR 
MODULE 
ONLY £4.95 
FULLY 
TRANSIS- 
TORISED PRIN- 
TED CIRCUIT 
METAL DETEC- 
TOR MODULE. Ready bull( 
and leafed -just plug in PP3 battery and 
'phones and it's working. Put i in a use, 
screw handle on and YOU HAVE A 
PORTABLE TREASURE LOCATOR EASILY 
WORTH ABOUT 120 ! Extremely sensitive 
-penetrates through earth, sand, rock, 
water, etc. -EASILY LOCATES COINS, 
GOLD, SILVER, JEWELLERY, HISTORI- 
CAL RELICS, BURIED PIPES, ETC. 
Signals exact location by "beep" pitch 
increasing as you near burled metallic 
objects. Bo seneitive if will detect certain 
objects buried SEVERAL FEET BELOW 
GROUND! GIVES CLEAR SIGNAL ON 
ONE COIN I 195 + 30p caer. etc. 
(High quality Danish Stethoscope head- 
phones 1275 extra if required.) 
EXAMINE AT HOME FOR 7 DAYS. YOUR 
MONEY REFUNDED IN FULL IF NOT 100% 
DELIGHTED. 

Grove, London, W.2. 

SHORTWAVE 
TRANSISTOR 

RADIO 
only 

£2.75 
Anyone from 9 years 
up can follow the 

step-by-step, easy u 
ABC fully Illustrated ins- 

tructions. No soldering necessary. 
76 stations logged on rod aerial In 30 mine. - 
Russia, Africa, USA. Switzerland, ate. 
Experience thrills of world wide news, sport, 
music, etc. Eavesdrop on unusual broad- 
mite. Uwe PP3 battery. Size only 3- x 41- 
x 1I" Only 12.75 + 20p p. A p. Kit includes 
cabinet, screws, Instruction,, etc. (Parts 
available separately). 

INGENIOUS ELECTRONIC 
SLEEP INDUCER 

ONLY 

£3x2 
CAN'T SLEEP 
AT NIGHTS! 
D O YOU 
WAKE UP 
IN THE NIGHT AND CAN'T GET OFF 
TO SLEEP AGAIN t WOULD YOU 
LIKE TO BE GENTLY SOOTHED OFF 
TO SATISFYING SLEEP EVERY NIGHT? 
Then build this ingenious electronic sleep 
inducer. 1f even slops by itself so you don's 
have to worry about it being on all night/ The 
loudspeaker produces soothing audio- 
frequency sounde, continuously repeated- 
but as time goee on the sound gradually 
becomes lees and less -until they eventually 
cease altogether, the effect it has on people 
is amazingly very limiter to hypnosis. A con- 
trol is provided for adjusting the length of 
times, etc., all transistor, can be built by 
anyone over 12 years of age in about two 
hours. No knowledge of electronics or radio 
needed. Extremely simple, easy -to- follow, 
step -by -step, fully Illustrated instructions 
included. No soldering necessary. Works of 
standard batteries, extremely economical. 
Size only 3 x 4r x II' -take it anywhere. 
Kit includes case, nuts, wire, screws, etc. 
SEND 18 25 + 25p p. & p. (parts available 
separately). 

Callers welcome 

lion problems with this 
4- 11tatloh Transistor Intercom system (1 master and 
8 Sobs), in de -lore plastic cabinets for desk or wall 
mounting. Call /talk/listen from Master to Sobs and 
Subs to Master. Ideally suitable for Boeinese, Sur- 
gery. Schools, Hospital, Office and Home. Operates 
on one 9V battery. On /of switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. A P. 10.40. 

MAINS INTERCOM 
No batteries -no wires. Just plug in the mains 
for instant two -way, loud and clear communication. 
On of switch and volume control. Price £1240 
P. t P. 00.55 

INTERCOM /BABY ALARM 

OUR 
PRICE 
ONLY 

£3.35 
Same as 4.8ta ran n emorn for two -way Instant 
communication. Ideal an Baby Alarm and Door 
Phone. Complete with 68ft. connect log wire. 
Battery 14p. P. A P. £0.!.l. i 7; 7, ''TEIfVHONf ROL /MR 

rimy X2.99 
Why not boost 
Minima effi- 

ciency with this Incredible De -Luse Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset.A useful office aid. On/ 
off .witch. Volume Control. Battery 14p. extra. 
P. A P. 22p. Full price refunded if not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES CYW.8) 
1118 EENIINGTON HIGH STREET, LONDON, W.S. 
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EX COMPUTER PRINTED CIRCUIT PANELS 
2inx4ln packed with semiconductors and top 
quality resistors, capacitors, diodes, etc. Our 
price 10 boards 50p, P. A P. 7p. With guaran- 
teed minimum of 35 transistor,. Data on 
transistors Included. 
SPECIAL BARGAIN PACK. 25 boards for 11' 
P. a P. 18p. With a guaranteed minimum of 86 
transistor,. Data on transistors Included. 

250 MIXED CAPACITORS 62p 
Plus 9p P. A P. 

709C OPERATIONAL AMPLIFIER TOS 
8 lead I.C. J of 50p. 50 off 86p. 

100 off 20p. 

250 MIXED RESISTORS 62p 
I @ I watt. 

150 MIXED HI STABS 62p 
2,2 A 1 watt 5% @ better. 

QUARTZ HALOGEN BULBS 
12V 56W for car spot lights, projectors, etc. 
50p each. P. A P. 5p. 

GPO EXTENSION TELEPHONES 
with dial but without bell. 115p each. P. A P. 30p. 
1175 for 2. P. @ P. 50p. 

BARGAIN RELAY OFFER 
Single pole change over sliver contacts 25V to 
50V. 2-5k n coil. 8 for 50p. P. @ P. 5p 

KEYTRONICS mail order only 
44 EARLS COURT ROAD 

LONDON, W.8 01- 478 8499 

PRACTICAL WIRELESS 

ELECTRONIC IGNITION 

SYSTEM 

This Capacitor -discharge Electronic Ignition 
system was recently described In Practical 
Wireless and has proved extremely popular. 
We are able to offer the kit In two forms; the 
Standard kit containing the electronic corn - 
ponents only, enabling the customer to tailor 
these to his own layout, or the De -luxe version 
containing a ready -drilled roller -trimmed 
printed circuit board and fully machined 
die -cast case with electrical connection block. 
Each kit Is supplied with a custom wound 
transformer, first -grade components and full 
construction details. Suitable for 12V. systems 
only, pos. or neg. earth. All components 
available separately. Case size 4d" x 31" x 2" 
Complete assembly and wiring manual 25p, 
refundable on purchase of kit. 
Price : Standard kit .. X7.25 post free 

De -luxe Eg75 post free 
Trade enquiries Invited. Mall order only. 

State pos. or neg. earth when ordering. 

DABAR 
ELECTRONIC 
PRODUCTS 

We, LICHFIELD STREET, 
WALSALL, STAFFS. WSI tUZ 

Tel. Walsall 34345 



wh y take the risk? 
of damage to expensive 
transistors and integrated 

circuits, when soldering? 
Use Antex low- leakage 
soldering irons 

(...* 220 -240 Volts or 
00 20 Volts Model X25 Model CCN 220 volts or 240 volts 

The leakage current of the NEW X25 
is only a few microamps and cannot 

harm the most delicate equipment 
even when soldered "live ". 

Tested at 1500v. A.C. This 25 watt iron 
with it's truly remarkable heat -capacity 

will easily "out- solder" 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 ". 

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 1/16" 

PRICE: £1.80 (rec. retail) 

OR Fitted with triple- coated, 
(iron, nickel and 
Chromium) bit 1 /8" 
PRICE: £1.95 (rec. retail) 

Totally enclosed element in ceramic 
and steel shaft Bits do not "freeze" 
and can easily be rei ved 

PRICE: £1.75 (rec. retail) 
Suitable for production work 
and as a general purpose iron 

A SELECTION OF OTHER SOLDERING EQUIPMENT. 
MODEL contains 15 Watt miniature iron fitted 
SK.1 KIT with 3/16" bit, 2 spare bits 5/32" 

MODEL CN 
Miniature 15 watt soldering iron fitted 3/32" iron - 
coated bit. Many other bits available from 1/16" to 
3/16 ". Voltages 240, 220, 110, 50 or 24 
PRICE: £1.70 (rec. retail) 

MODEL CN2 
Miniature 15 watt soldering iron fitted with nickel 
plated bit 3/32 ". Voltages 240 or 220. 
PRICE. £1.70 (rec. retail) 

MODEL G 
18 Watt miniature iron, fitted with long life iron - 
coated bit 3/32 ". Voltages 240, 220 or 110. 
PRICE. £1.83 (rec. retail) 

and 3/32 ", heat sink, solder,stand 
and "How to Solder" booklet. 
PRICE £2.75 
(Rec. retail) 

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 

booklet "How 
to Solder" 

:...m. tft.: M 

~ 

°;rs w. 

PRICE £2.40 
MODEL (Rec. retail) 
MES. KIT Battery -operated 12v. 25 watt 
iron fitted with 15' lead and 2. heavy clips 

for connection to car battery. Packed in strong 

plastic wallet with booklet "How to Solder." P(0.1p alri95 

0*000 
From radio or electrical dealers, 

car accessory shops or, 
in case of difficulty direct from: - 
ANTEX LTD. FREEPOST 

(no stamp required) Plymouth 
.1.31_1 1BR Tel: 0752 67377 

Please send the ANTE X 
colour catalogue. 

Please send the following: 

I enclose cheque /P.O. /Cash 
(Giro No. 2581000) 

NAME 

ADDRESS 
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THE MIDLAND 

NATIONAL 
AMATEUR 

RADIO 

ELECTRONICS 
EXHIBITION 

AT THE 

GRANBY HALLS 
LEICESTER 

OCTOBER 
26th to 28th 1972 

SPONSORED BY THE AMATEUR 
RADIO RETAILERS ASSOCIATION 

COME AND SEE THE LATEST 
DEVELOPMENTS IN RADIO 

COMMUNICATIONS AND 
ELECTRONICS. WORLD -WIDE 

CONTACTS FROM THE 
EXHIBITION. 

LARGE CAR PARKS 
EASY ACCESS FROM M1 

MOTORWAY. 
ADMISSION 20p. 

THIS INCLUDES A CHANCE TO 
WIN A PIECE OF THE BEST IN 

RADIO EQUIPMENT. 

OPENING TIMES THUR. -FRI. 26th. -27th. 
12 NOON to 9pm. 

SATURDAY 28th. loam. to 7pm. 

OVERASEA VISITORS FROM PARIS -FRANKFURT 
-AMSTERDAM & BRUSSELS. PLEASE CONTACT: 
"MIDAWAY LTD." 40A HILLSIDE, CASTLE 
DONNINGTON, Nr. DERBY. FOR INFORMATION 
REGARDING INCLUSIVE AIR CHARTER FLIGHTS 

TO AND FROM THE SHOW. 
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Global 's GOLDEN 

SPECIAL 
i 

5 17.9 
OFFER 7N 
Garrard SP25 Mk. III 
Goldring G800 
Teak plinth and tinted cover. All 
leads supplied. 
Please add II .25 for P & P. 

TURNTABLES 
Please add 75p for P. & P. 
G d SP25 Mk. i l l [1025 
Garrard AP76 L17-75 
G d SL6513 [1265 
G d 401 [2650 
G d Zero 100 (Auto) [3875 
Garrard Zero 100 (Single) [36.55 
Garrard SL72B [2350 
Garrard SL75B [2550 
Garrard SL95B [3425 
BSR MP60 £9.45 
Goldring GL72 [21.25 
Goldring GL721P L17.95 
Goldring GL75 [2575 
Goldring GL75IP [3425 
Goldring 101 /PC £20.00 
Wharfedale Linton & cart. [2795 
Thorens TD125 [57.00 
Thorens TD125AB [8800 
Thorens TD150 Mk. 11 [2600 
Thorens TDI50A Mk. II E33.50 

AMPLIFIERS 
Please add 75p P. & P. 
Amstrad 8000 Mk. II [1625 
Amstrad 1C2000 [2745 
Amstrad Integra 4000 [11.95 
Armstrong 521 (teak cased) 14395 
Alpha Highgate 212 [2495 
Alpha Highgate FA300 L30.95 
Alpha Highgate FA400 [3195 
Leak Delta 30 [4875 
Leak Delta 70 157.95 
Metrosound ST20E [2445 
Metrosound ST60 [4595 
Pioneer SAI000 [9400 
Rogers R /brook (Chassis) L35 00 
Rogers R /brook (Cased) [37 00 
Rogers R /bourne (Chassis) [41 95 
Rogers R /bourne (Cased) [47.50 
Sinclair PRO602 x Z30 /PZ5 L14.95 
Sinclair PRO60 2 x Z301PZ6 £17.00 
Sinclair PRO602 x 

Z50/PZ8/Trans 121 50 
Sinclair AFU (Filter Unit) 14.40 
Sinclair 605 E18.50 
Sinclair 2000 Mk. II 
Sinclair 3000 Mk. II 
Wharfedale Linton 
Goodmans Max Amp 
Teleton SAQ306 
Rotel RA 210 
Rotel RA 310 
Rotel RA 610 

[21.50 
£29.50 
C37-50 
£37.95 
C22-50 
£24.50 
[31.00 
[48.50 

All prices correct 
at time of press 
E. & O.E. 

I,;_ uarantee 
E GUARANTEE THAT WITHIN ] SAYS OF PURCHASE 
ANY ITEM OF G00Ú5 IS FOUND TO BE GENUINELY 
SEFECTWE WE WILL REPLACE THE SAIO GOODS 
WITHOUT QUESTION. AFTER 7 OATS GOODS AN 

COSINES BY MANUFACTURERS 11 MONTHS 
GUARANTEE. 

TUNERS 
Please add 7Sp P. & P. 
Amstrad Multiplex 3000 
Armstrong 523 
Armstrong 524 
Rogers Ravensbrook FET4 

(Chassis) 
Rogers Ravensbrook FET4 

(Cased) 
Rogers Ravensbourne FET4 

(Chassis) 
Rogers Ravensbourne FET4 

(Cased) 
Sinclair PRO60 (Module) 
Sinclair 2000/3000 Tuner 
Leak Delta FM (Cased) 
Leak Delta AM/FM (Cased) 
Alpha Highgate FT 150 

[28.75 
[39.50 
£30-95 

£3100 

[35-00 

L43-00 

[48.00 
[1650 
[3195 
[5475 
[64.50 
L34.95 

TUNER /AMPLIFIERS 
Please add 75p for P. & P. 
Alpha Highgate 150 444.25 
Armstrong 525 (Teak cased) L67.95 
Armstrong 526 AM /FM 

(Teak cased) 
Leak Delta 75 
Philips R11781 
Philips RH702 
Teleton 2100 
Goodmans One Ten 
Rogers R /brook (Teak) 
Rogers R /brook (Chassis) 
Alpha FR 3000 

SPEAKERS 
Please add LI -25 P. & P. 
Amstrad 138 
Wharfedale Denton 2 
Wharfedale Linton 2 
Wharfedale Melton 2 
Wharfedale Dovedale 3 
Celestion Ditton 120 
Celestion Ditton 15 
Celestion Ditton 25 
Goodmans Double Maxim 
Goodmans Mezzo 3 
Goodmans Magister 
Sinclair Q16 

£3'10 

[7775 
1124.75 

L50.00 
02.50 
129.95 
£99 50 
[78.50 
[72-75 
L66.00 

per pair 
[IS-95 
¿30.25 
[37.75 
[4845 
[60-95 
[3754 
[5200 
L117.00 
[4825 
IC44.95 
E74-00 
[12-50 

Plus 35p p. & p. 
Finished in teak veneer with tinted 
dust cover fully assembled. For 
Garrard SP25; 2025TC; 3000; 
AT60; 2000: 2500; 3500; 5100; 
1025; SL65B; Also for BSR 
McDonald MP60 and others. 
For AP76; AP75; 51728; SL75; 
SL958; ¿4.20 plus SSp P. & P. 
Also finished in walnut to match 
Japanese equipment -at no extra. 
CARTRIDGES 
Please add 10p for P. & P. 
Gold ing 0850 L3 25 
Gold ing G800 [5.75 
Gold ing G800E [8-S0 
Gold ing G800 Super E [14 35 
Shure M3D El 85 
Shur M44E E5 65 
Shur M55E [5 85 
Shur M75E Type 2 [10 35 
Sono one 9TAHC LI -75 

LOBAL AUDIO 
DISCOUNT WAREHOUSES 

Dept(Pw I4)174 Pentonville Road, London, N1. Telephone 01-278 1769 
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, 

Ilford, Essex. Tel: 01- 550 1086. 
Open Monday to Saturday 9.30 a.m to 

6 p.m. LATE NIGHT FRIDAY 7 p.m. 
MAIL ORDERS. 

Order with confidence Send Pe=tal Order Cheque 
Money Order. Bank Draft. Giro or Cash by Registered 

Mail CALLERS Please note that cheques can only be accepted togetner worn cheque cards (not Barclay Crdi 
2 minutes from KING S CROSS EUSTON 8 ST PANCRAS 
on main road leading to the East and West Country 
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THIS IS THE FIRST PAGE 
OF THE GREAT BI -PAK SECTION 

BRAND NEW FULLY GUARANTEED DEVICES 
4C107 0.20 AD162 0.88 BC148 040 BD137 0.45 BF188 0,40 OC19 0.85 2G371 046 
4C113 0.20 AD161 & BC149 0.12 BD138 0-60 BF194 0.12 0C20 0.68 2037111 0.12 
AC115 0.28 AD162 (MP) BC150 048 BD139 0.66 BF195 0.12 0(222 0.38 2G373 047 
AC117K 0.20 0.55 BC151 020 BD140 0.60 BF196 0.14 0C23 0.42 20374 0.17 
.4C122 0-12 ADT140 0-60 13C152 0.17 BD155 0-80 BF197 0-14 0C24 0.56 2G377 0.30 
AC125 0.17 AF114 0.24 BC153 0.28 BD176 0.60 BF200 0-45 0C25 0.88 20378 0-16 
AC126 0.17 AF115 0.24 BC154 0.30 BD176 0.60 BF222 0-95 0026 0.25 2G381 0.16 
AC127 017 AFI16 0.24 BC157 048 BD177 0.66 BF257 0.45 0C28 0.50 20382 046 
AC128 0.17 AF117 0-24 BC158 042 BD178 0.65 BF258 0-60 0029 0.50 2G401 0.80 
AC132 0.14 AF118 0.85 BC159 0.12 B11179 0-70 BF259 0-85 0C35 0.42 2G414 0.30 
40134 0.14 AF124 0B0 BC160 0.45 BDI80 0.70 BF262 0-65 0C36 0.50 2(1417 0.26 
AC137 0.14 AF125 0-25 ItC161 0.50 BD185 0.66 BF263 0.65 0C41 0-20 2N388 0.36 
AC141 0.14 AF926 0.28 BC167 0.12 BD186 0.65 BF270 0-35 0C42 0.24 2N388A 0.55 
4C1411i 0.17 AF127 0.28 BC168 0-12 BD187 0.70 BF271 0.80 04244 016 2N404 0.20 
5C142 0.14 AF139 0.30 BC169 0.12 BD188 0.70 BF272 0-80 0C45 0-12 2N404A 0.28 
.AC1421; 0.17 AF178 0.50 11C170 042 BD789 0.75 BF273 0.35 0070 0-10 2N5'24 0-42 
AC151 0.15 AF179 0-50 BC171 0.14 BD190 0.75 BF274 0.36 0071 0-10 2N52.7 0.49 
AC754 0.20 AF180 0.50 BC172 0.14 BD195 0.86 BFWIO 0-60 0072 0.14 2N598 0.92 
AC165 0.20 AFI81 0.45 BC173 0.14 BD196 0.85 BFX29 0.27 0074 0.14 2N599 0.45 
AC156 0.20 AF186 0-45 BC174 0.14 BD197 0.90 BFX84 0.22 0070 046 2N696 0.12 
AC157 0.24 AF239 0-87 BC176 0-22 BD198 0.90 BFX85 0.80 0076 045 2N697 0.13 
AC165 0.20 AL102 0.65 BC177 0.19 BD199 0-95 BFX86 0.22 0077 0.25 2N698 0.24 
AC166 0.20 AL103 0.85 BC178 0.19 BD200 0.95 BFX87 0.24 0081 0-15 2N699 0-35 
AC167 0.20 ABY28 0.25 BC179 049 BD206 0.80 BFX88 0.22 0081D 0.15 2N706 0.08 
AC168 0.24 A0Y27 0.80 BC180 0B4 BD206 0.80 BFY50 0-20 0082 045 2N706A 0-09 
AC169 0.14 A8Y28 025 BC181 0-24 BD207 0.96 BFY61 0-20 0082D 0-15 2N708 0-12 
1C176 0.20 A0Y29 0.25 BC182 0.10 BD208 0.96 BFY52 0.20 0083 0.20 2N711 0.80 
AC177 0.24 ABY50 0.26 BC182L 0-10 BDY20 1-00 BFY63 0-17 0084 0.20 2N717 0-86 
AC178 0.28 A8Y51 0.26 BC183 0.10 BF115 0-24 BPX25 0.85 0C139 0.20 2N778 0.24 
AC179 0-28 ABY52 0.26 EC183L 0.10 BF117 0.45 118X19 0.15 OC140 0.20 2N718A 0.50 
AC180 0-17 A0Y54 0.26 BC184 0.12 BF118 0.70 E8X20 0-15 0C169 0.25 2N726 0.28 
AC180K 0.20 A8Y56 0.25 BC184L 012 BF119 0.70 BSY25 0-15 0C170 0-26 2N727 0.28 
AC181 0.17 ABY56 0.25 BC186 0.26 BF121 0.45 BBY28 0.15 0C171 025 '2N743 0.20 
AC181K 0.20 ABY57 0.25 BC187 0-28 EF123 0.60 B8Y27 0.15 0C200 0-25 2N744 0.20 
.AC187 0.22 ABY58 0.26 BC207 0.11 BF125 0.46 BSY28 0.15 OC201 0-28 2N914 0-14 
.4C187K 0-20 ABZ21 0.40 BC208 0-11 BF127 0.50 BeY29 045 0C202 0.28 2N918 0-30 
AC188 0-22 BC107 0.09 BC209 0-12 E1,162 0.65 B8Y38 048 0C203 0.26 2N929 0.21 
AC188K 0.20 BC108 0.09 BC212L 0.11 BF153 0.45 B8Y39 0.18 0C204 0.26 2N930 0-21 
4CY17 Oßb BC109 0.10 BC213L 0.11 BF154 0.45 B8Y.0 0.28 OC205 0.85 2N1131 0.20 

2N2219 0.20 2N3054 0,46 2N4059 
2N2220 0.22 2N3055 0.50 2N4060 
2N2221 0.20 2N3391 0.14 2N4061 
2N2222 0.20 2N3391A 0.16 2N4082 
'2N2368 0.17 2N3392 0-14 2N4284 
2N2369 044 2N3393 0.14 2N4286 
2N2369A 0.14 2N3394 0.14 2N4'286 
2N2411 0.24 2N3395 0.17 2N4287 
2N2412 0.24 2N3402 021 2N4288 
2N2646 0.47 2N3403 021 2N4289 
2N2711 0.21 2N3404 0.28 '2N4290 
2N2712 0-21 2N3405 0.42 2104291 
2N2714 0.21 2N3414 046 2N4292 
2N2904 0.17 2N3415 016 2N4293 
2N2904A 0.21 2N3416 0.28 2N5172 
2N2905 0.21 2N3417 0.28 2N5457 
2N2905A 0.21 2N3525 0.75 2N5458 
'2N2906 0-15 2N3646 0.09 2145459 
2N2906A 0-18 2N3702 040 28301 
2N2907 0.20 2N3703 0.10 28302A 
2N2907A 0.22 2N3704 0.11 28302 
2N292o 044 2N3705 0.10 20303 
2N2924 044 2N3706 0.09 28304 
2N2925 0-14 2N3707 011 28305 
2N2928 (G) 2N3708 0.07 28308 

0.12 2N3709 0.09 28307 
2N2926 (Y) 2N3730 009 28321 

0.11 2N3711 0.09 28322 
2N2926 (0) 2N3819 0-28 20322A 

010 2N3820 0.60 28323 
2N2926 (R) 2N3821 0.86 29324 

040 2N3823 0.28 28325 
2N2926 (B) 2N3903 0.28 28326 

0.10 2N3904 0.80 28327 
2N3010 0.70 2N3905 0.28 28701 
2N3011 0.14 2N3906 0.27 40361 
2N3053 047 2N4058 0-12 40382 

010 
0.12 
012 
0.12 
0.17 
0.17 
0.17 
0-17 
0.17 
017 
017 
0.17 
0.17 
0.17 
0.12 
0.82 
0.82 
0.40 
060 
042 
0.48 
0.55 
0.70 
0.84 
0.84 
0.84 
0.66 
0.48 
0.49 
0.66 
0.70 
0.70 
0.70 
0.70 
0-42 
0.40 
0.45 

ACY18 0.20 BC113 0.10 BC214L 0.14 BF165 0-70 BSY41 0.28 0C309 0.40 2N1132 0.22 DIODES AND EECTIlfENB 
ACY19 0.20 BC114 0-15 BC225 0.25 BF156 0.48 138Y95 0.12 P346A 0-20 2N1302 0.19 
.ACY20 0.20 BC115 0-15 BC226 0.85 BF157 0-55 BSY95A 0.12 P397 0-42 2N1303 014 AA119 0.08 BY133 0.21 OAlO 0.86 
.ACY21 0-20 I3C116 0.15 BCY30 0.24 BF158 0.66 Bu105 2-00 OCP71 0-43 2N1304 0.17 AA120 0.08 BY184 0.50 OA47 007 
ACO22 0-16 BC117 0.15 BCY31 0.26 BF159 0.80 C111E 0.50 ORP12 0.48 2N1305 0.17 AA129 0.08 BYX38/30 OA70 007 
ACY27 0.18 Bel 18 0.10 BCY32 0-80 BF160 0.40 C400 0-80 ORP60 0.40 2N1306 0.21 AAY30 0.09 0.42 0A79 0.07 
ACY28 049 BC119 0.80 13CY33 0.22 BF162 0.40 C407 0.25 ORP61 0.40 2511307 0.21 AA213 0.10 BYZIO 0.35 0A81 0.07 
ACY29 0.86 BC120 0.80 BCY34 0.25 BF163 0.40 C424 0.20 8T140 012 2N1308 0.23 BA100 0.10 BYZII 0.30 0A85 0.09 
.ACY30 0.28 BC125 0.12 BCY70 0-14 EF164 0.40 C425 0.50 8T141 047 2N1309 0.23 BA116 0-21 BYZ12 0.30 0A90 0.06 
:ACY31 0-28 BC126 048 BCY71 0-18 BFI65 0.40 C426 0.85 TI043 0.30 2N1613 0.20 BA126 0.28 BYZI3 0.25 0A91 0.06 
ACY34 0.21 Bel 32 0-12 BCY72 0-14 BF167 0-22 C428 0.20 1TT46 0-27 2N1711 0.20 BA148 0.14 BYZ16 0.40 0A95 0.07 
42Y35 0.21 BC134 0.18 BCZIO 0.20 BF173 0.22 C441 0.80 20301 0-09 2121889 0.82 EA154 0.12 BY217 0-85 0A200 0.06 

CY38 0.28 ßC135 0.12 Bell 0.25 BF176 0.86 C442 0.30 20302 0-19 2N1890 0.45 BA155 044 BY218 0.85 0A202 0.07 
C Y40 0.17 BC136 015 BC212 0.26 BF177 0-85 CA44 0.85 2G303 0.10 2N1893 0.87 BA156 048 BYZ19 0.28 BD10 006 

ACY41 048 BC137 015 BD121 0.60 BF178 0.80 C450 0.22 2G304 0.24 2N2147 0-72 BY100 0.16 C0,62 02(19 006 
ACY44 0.85 BC139 0.40 BD123 0.65 BF179 0.80 MATI00 0-19 20306 0.40 2N2148 0-57 BY101 0.12 (Eg) 0A91 IN34 0.07 
ADM 0.88 BC140 0.80 BD124 0.60 BF180 0.80 MAT101 0.20 2(1308 0.85 2N2160 0-60 B1105 0.17 0.06 IN34A 0.07 
.AD140 0.48 BC141 0.80 BDI31 0.50 BF181 0.80 MATI20 0-19 20309 0.35 2N2192 0.85 BY114 0.12 C(1651 1N914 0.06 
AD142 0.48 BC142 0.80 130132 0.60 BF182 0.40 MAT121 0-20 20339 0.20 2N2193 0-35 BY126 0.14 (Eq) OA70- 1N916 0.06 
:1113143 0.88 BC143 0.80 BD133 0.85 B1183 0.40 MPF102 0.92 20339A 046 2N2194 0.85 BYI27 015 0A79 0.06 IN41411 0.06 
:11)149 0.50 BC145 0-45 B1)135 0.90 BF184 0-25 MPF104 0.37 20344 0.18 2N2217 0-22 BY128 0.16 04.5 0.85 18021 0-10 
10161 0-88 BC147 0.10 111)136 0-40 11F185 0.80 MPF105 0.87 20345 0.16 2N2218 0.20 BY'130 0.16 0A5SL 0.21 18061 0.06 

NEW COMPONENT PAK BARGAINS 
Pack 
No. Qty. Description Price 

C 1 250 Resistors mixed values approx. count by weight 
C 2 200 Capacitors mixed values approx. count by weight 
C 3 50 Precision Resistors .l%, .01% mixed values .. 
C 4 76 4th W Resistors mixed preferred values .. .. 0.60 
C 5 6 Pieces assorted Ferrite Rods .. 
C 6 2 Tuning Gangs, MW /LW VHF .. .. .. .. 0.60 
C 7 1 Pack Wire 50 metres assorted colours .. .. .. 0.60 
C 8 10 Reed Switches .. .. .. .. .. .. 0.50 
C9 3 Micro Switches .. .. .. .. .. 0.60 
CIO 15 Assorted Pote @ Pre -Seta .. .. .. .. 0.60 

Cli 5 Jack Sockets 3 x 3.5m 2 x Standard Switch Types .. 0.50 
C12 40 Paper Condensers preferred types mixed valuee .. 0.50 
C13 20 Electrolytic. Trans. types 
C14 1 Pack assorted Hardware -Nuts/Bolts, Grommets etc... 0.50 
C16 4 Maine Toggle Switches. 2 Amp D/P .. .. .. 0.60 
C16 20 Assorted Tag Strips & Panels .. .. .. .. 0.60 

C17 10 Assorted Control Knobs .. .. .. .. 0.60 
C18 4 Rotary Wave Change Switches .. 
C19 3 Relays 6 -24V Operating .. .. .. 0.50 
C20 4 Sheets Copper Laminate approx. 10' x 7' 
Please add 10p poet and packing on all component packs, plus further 10p 
on pack Noe. Cl, C2, C19. C20. 

PLUS -MUCH MORE - 
SEND NOW FOR THE 

BI -PAK "Component Catalogue" 
5p to cover postage etc. 

JUMBO COMPONENT PANS 
MIXED ELECTRONIC CO DI PONEN TS 

Exceptionally good rntue 
Resistors, capacitors. pots, electrolytic. 
and coils plus many other useful items. 
Approximately 3íbs in weight. Price Incl. 
P. & P. 6150 only. 

BRAND NEW 
POST OFFICE 
TYPE TELE- 
PHONE DIALS 
ONLY 75p each 

THE NEW S.G.S. EA 1000 AUDIO 
AMP MODULE "Guarantee 

3 Watts 
R.M.S. 
ONLY 
£2.63 each :\ .,ïr 
Modual Tested and Guaranteed'' 
Qty. 1 -9 6263; 30 -25 8228 Price each. Larger 
quantities quoted on request. Full hook -up diagram. 
and complete technical data supplied free with each 
modual or available separately at 10p each. 

SYSTEM 12 STEREO 
Each Kit contains two Amplifier Mod- 
ules, 3 watts RMS, two loudspeakers, 
15 ohms, the pre -amplifier, trans- 
former, power supply module, 
front panel and other acces- 
sories, as well as an illus- 
trated stage -by -stage instruc- 
tion booklet designed for the 
beginner. FREE 
Further details available on 

21 6 . 95 
P & P 

request. 

NOW-TURNOVER FOR MORE FANTASTIC OFFERS 
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NEW LOW PRICE TESTED S.C.R.'s 
1'IV IA 3A 5A 5A 7.4 10A 16A 30A 

TO5 T066T066T064T048T048T0491'048 
60 0.29 0.25 0.36 0.36 047 0.50 0.63 1.15 

1000.25 0.33 0.47 047 0.50 0.58 0.63 1.40 
200 0.86 0.37 0.49 0.49 0 67 0.61 0.75 1.60 
400 0.43 0.47 0.56 0.56 0.67 0.75 0.93 1.76 
600 0-53 0.57 0.68 0.68 0.77 0.97 1.26 - 
8000.68 0.70 0.80 0.80 0.90 1.20 1.50 4.00 

SIL. RECTS. TESTED 
PlY 300mA 750mA IA 1.5A SA 10A 80A 

500-04 0.06 0.05 0.07 0.14 0.21 0-60 
100 0.04 0.06 0.05 0.13 0.16 0.28 0.75 
200 0.06 0.09 0.06 0.14 0.20 0.24 1.00 
400 0.06 0.13 0.07 0.20 0-27 0.87 1.26 
600 0.07 0.16 0.10 0.25 0.34 0.46 1.86 
800 0.10 0-17 0.11 0.25 0.37 0.55 3.00 

1000 0.11 0.25 0.14 0.90 0.46 0.63 2.60 
1200 - 0.33 - 0.38 0.57 0.75 - 

TEMPI 
VBOM SA BA 10A 

TO-1 TO-88 TO-88 
6P 6p 6p 

100 SO 60 70 
200 60 00 90 
400 70 75 1-10 

DIAC6 
FOR USE WITH 
TRIACS 
BR100 (052) 67p each 

FREE 
One 50p Pak of your 
own choice free with 
orders valued 64 or over. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Pak No. EQVT 
T1 209713 0071 
T2 D1874 0076 
T3 D1216 00810 
T4 20381T 0081 
'IS 20382T 0082 

l n 20344E 0044 
'r7 2G345B 0046 
TI 20378 0078 
T9 2(1299A 281302 
110 20417 AF117 

All 50p each pak 

242000 NPN SH,. DUAL 
TRANS. CODE D1699 

I l'EX AS. Our price 25P 
each. 

120 VCR MIXTE DRIVER 
TRANSISTOR. Sim. 
119X21 A 0407, 2N1893 
FULLY TESTED AND 
PODED ND 120. 1 -24 
17p each. TO.5 N.P.N. 
25 up 16p each. 

Mil. trans. suitable for 
P.E. Organ. Metal TO-18 
Eqvt. ZTX300 6p each. 
Iny Qty. 

POWER 
TRANS 

BONANZA! 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 
2.88V. 400mV (DO.7 
Case) lip ea. 11)W (Top- 
Hat) 18p ea. 10W (80.10 
Stud) 269 ea. All fully 
tested 5% toi. and 
marked. State voltage 
required. 

IO amp POTTED 

BRIDGE RECTIFIER 

on heat sink. 
100PIV. 900 each 

NEW LINE 
Plastic Encapsulated 
2 Amp. BRIDGE RECTS. 
50 v EMS 32p each 

100 v RM8 37p 
400 v EMS 46p 
Size 15 mm x 6 mm. 

UNIIUNCTION 
17T46. Eqvt. 2N2646, 
Eqvt. TI843. BEN3000 
27p each, 26 -99 gyp 
100 UP 20p. 

CADMIUM CELLS 
ORP12 48p 

ORP60, ORP61 40p each 

GENERAL PURPOSE 
NPN SILICON SWITCH- 
ING TRANS. TO -18 
SIM. TO 25706/8. 85V- 
27/28/95A. All usable 
devices no open or short 
circuits. ALSO AVAIL- 
ABLE to PNP Sim. to 
2N2906, BCY70. When 
ordering please state 
preference NPN or PNP. 

20 For 060 
50 For 100 

100 For 1.76 
500 For 7.60 

1000 For 1800 

SIL. G.P. DIODES Sp 
300mW 20..060 
40PIV(Mio.) 100..160 
Sub -Min. 600..600 
Full Tested L000.. 9.00 
Ideal for Organ Builders. 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI -PAK UNTESTED 

SEMICONDUCTORS 

Satisfaction GUARANTEED In Every Pak, or money back. 
Pak No. Description Pries 
V 1 120 Glum Bub -Min. General Purpose Germanium Diodes 0.60 
U 2 60 Mixed Germanium Transistors AF /ßF 0.50 
U 3 75 Germanium Gold Bonded Sub -Min. like OAS, O647 0.60 
U 4 40 Germanium Transistors like 0081, AC128 0.60 
U 6 60 200mA Bub -Min. Silicon Diodes 0.60 
U 8 90 811. Planar Trans. NPE Ilke 88Y96Á. 214708 0.60 
U 7 18 811. Rectifiers TOP -HAT 750mA VLTG. RANGE up to 10000.60 
U 8 50 S11. Planar Diodes DO-7 Glares 260mA like OÁ200/202 0.50 
U 9 20 Mixed Voltages. 1 Watt Zener Diodes 0.60 
U10 20 BAY60 charge storage Diodes DO-7 Clam 0.60 
1711 26 PNP 811. Planar Trans. TO -6 Ilke 2271132, 2N2004 0.60 
1712 12 Silicon Rectifiers Epoxy 500mA up to 800 PIP 0.50 
1.113 30 PNP -NPN 011. Transistors 0C200 A 20 104 0.60 
U14 150 Mixed Silicon and Germanium Diodes 0.60 
U15 25 NPN Gil. Planar Trans. TO-5 like BF161, 2N697 0.60 
1716 10 8 Amp Silicon Rectifiers Stud Type up to 1000PIV 0.60 
017 30 Germanium PNP AF Transistors TO -6 like ACV 17-22 0.60 
1718 8 6 Amp Silicon Rectifiers BYZ18 Type up to 600 PIV 0.60 
1719 25 Silicon NPN Translators Ilke BC108 0.50 
U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 0.50 
V21 80 AF. Germanium Alloy Tranaletors 20800 Series A 0071 0.50 
U23 30 MADT's like MHz Berke PEP Translators 0.60 
U24 20 Germanium 1 Amp Rectifiers 0JM Series up to 300 PIV 0.60 
1725 25 800 MR. NPN Silicon Transistors 2N70e, BBY27 0.60 
026 30 Fast Switching Silicon Diodes like IN914 Micro-Min. 0.60 
1127 12 NPN Germanium AF Transistors TO -1 like AC127 0.60 
1729 10 1 Amu SCR'. TO.5 can, up to 600 PIV Cß81 /26.000 0.60 
USO 16 Margie Silicon . Planar Trans. NPN 2N2920 ....... 0.50 
U91 20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N8707 0.60 
U32 26 Zener Diodes 400mal DO-7 case 8-18 volts mixed 0.60 
U39 15 Plastic Cam 1 Amp Silicon Rectifiers I244000 Series 0.50 
U34 80 Silicon PNP Alloy Trans. TO-5 BCY26 28302/4 0.60 
U35 25 Bolcom Planar Transistors PNP TO-18 2N2906 0.60 
U36 20 Silicon Planar NPN Transistors TO-13 BFY60 /61/62 0.50 
1797 SO Silicon Alloy Tramistore 50.2 PNP 00200, 25322 0.60 
1138 20 Fast Switching Silicon Trans. NPN 400 MR. 2N3011 0.60 
U39 SO RF. Germ. PNP Translators 2271303/6 TO-5 0.50 
1740 10 Dual Transistors 6 lead TO-6 2N2000 0.60 
U41 25 RF Germanium Translators TO.5, 0046, NET72 0.50 
042 10 VHF Germanium PNP Transistors TO-1 NKT687, AF'117 0.60 
U43 25 BII. Trans. Plastic TO-18 A.F. 80118 /114 050 
1344 20 Bit. Trane. Plastic TO.S 13C116 /NPN 060 
U45 7 3.4 SCR. TO68 up to 600PI V I.00 

Code Nob. mentioned above are given as a guide to the type of device In 
the yak. The devicee themeelvm are normally unmarked. 

SILICON PHOTO TRAN- 
SISTOR. TO-18 Lens end 
,, PV 81m. to BP X 25 and P21. 
BRAND NEW. Fell data 
available. Fully guaranteed. 
Qty. 1.242599100 up 
Price each 4521 40p 359 

253819 
2N3820 
2N3821 
2N3823 

F.E.T.'S 
85p 255458 
50p 255459 
859 BFWIO 
SOP MPF10S 

60p 
40p 
405 
40p 

GENERAL PURPOSE GERM. PAP 
Coded OP100. BRAND NEW TO -3 CASE. POSS. 
REPLACE.:- O029- 28- 29- 30- 35 -36. NKT 401 -403 - 
404- 405- 406 -430- 461 -462 -453. TI3027 -8028, 25250Á, 
2N466A--457A -468A, 251511 A a B. 20220 -222, ETC. 
VCBO 80V VCEO 50V IC l0A PT. 30 WATTS Hie 
30 -170. 
PRICE 1 -24 25-99 100 up 

439 each 40p each 16p each 
SILICON High Voltage í60v NPR 

ßN3055 
TO.3 case. O.P. Switching 5 Amplifier 
Applications. Brand new Coded R 2400 
VCBO 260 /VCBO 100 /IC 6A /30 Watts. 
FIFE type 20 /1T 6MHZ. 116 WATT OIL 
OUR PRICE EACH : POWER NPR 
1 -24 25-99 100 up Sop EACH 60p 45p 40p 

ADI6I/162 PNP 
M/P COMP GERM TRANS. 
OUR LOWEST PRICK OF 

669 PER PAIR 
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NEW EDITION 1911 

TRANSISTOR EQUIVALENTS 
BOOK. A complete cross reference 
and equivalents book for European, 
American and Japanese Transie - 
tors. Exclusive to BI -PAK 90p 
each. 

A LARGE RANGE OF TECHNICAL 
AND DATA BOOKS ARE NOW 
AVAILABLE EX. STOCK. 
SEND FOR FREE LIST. 

SILICON 6O WATTS MATCHED NPN /PNP 
B1P 19 NPN TO -3 Plastic. BIP 20 PNP. Brand new. 
VCBO 100 /VCEO 50 /IC 10A. LIFE type 100 /ft 3mHZ. 
OUR PRICE PER PAIR: 
1 -24 pre. SOP 25 -99 pre. 55p 100 pre. 50p 

QUALITY TESTED SEMICONDUCTORS 
Pak No. Price 

xp 
Ill 20 Red spot translators PNP 0 60 
Q2 16 White spot R.F. translators PNP 0.50 
Q3 4 OC 77 type transistors 0.60 
Q4 6 Matched transistors 0C44/45/81/81D 0.60 
Q5 4 OC 75 translators 0.50 
Q8 6 OC 72 transistors 0 50 
Q7 4 AC 128 translators PNP high gain 0.50 
Q8 4 AC 126 transistors PNP 0.50 
Q9 7 OC 81 type translators 0.50 
QIO 7 OC 71 type transistors 0.50 
Q11 2 AC 127 /128 Complementary palm 

PNP /NPN 0.60 
Q12 8 AF 116 type translators 0.60 
Q19 8 AF 117 type transistors 0.50 
QI4 8 00171 H.F. type transistors 0.60 
Q16 7 2N2926 SII. Epoxy transistors 

mixed colours 0.50 
Q16 2 0ET880 low noise Germanium 

transistors 0.50 
QI7 6 NPN2 x ST.141A3 x ST.140 050 
Q18 4 MADT'82 x MAT 100 Á 2 x MAT 

120 0 60 
Q19 8 MADT'S 2 x MAT 101 Á 1 x MAT 

121 0 50 
Q20 4 OC 44 Germanium transistors A.F 0 60 
Q21 4 AC 127 NPN Germanium transistors 0.50 
Q22 20 NET transistors A.F. R.F. coded 0.60 
Q23 10 OA 202 Silicon diodes sub -min 0.60. 
Q24 8 OA 81 diodes 0.50 
Q25 15 IN914 Silicon diodes 75 PIV 75mA 0.60 - 
Q26 8 0A95 Germanium diodes mb -min 

IN69 0.50 
Q27 2 l0A PIV Silicon rectifiers I0426E 0.60 
Q28 2 Silicon power rectifiers BYE 18 0.50 
Q29 4 Silicon translators 2 x 2N884, 

1 x ßN697,1 x 2N698 0.68 
Q30 7 Silicon switch transistors 214708 

NPN 0.60 
Q31 8 Silicon switch transistors 214708 

NPN 0 60 
Q32 8 PNP Silicon transistor. 2 x 2N1131, 

1 x 2N1132 0.50 
Q33 3 Silicon NPN translator. 2N1711 0.50 
Q34 7 Silicon NPN transistors 252369, 

600MHs (code P397) 0.50 
Q35 8 Silicon PNP TO.5. 2 x 2N2904 a 

1 x 2212905 0.50 
Q36 7 2278846 TO-18 plastic 300 MHs 5P24 0.60 
Q97 8 2143053 NPN Silicon transistors 0.60 
Q98 7 NPN transistors 4 x 253703, 3 x 

2N3702 0.60 

ELECTRONIC SLIDE -RULE 
The MK Slide Rule, deeigned to simplify Elec- 
tronic calculations features the following scales: 
Conversion of Frequency and Wavelength. 
Calculation of L, C and fo of Tuned Circuits. 
Reactance and Self Inductance. Area of Circles. 
Volume of Cylinders. Resistance of Conductors. 
Weight of Conductors. Decibel Calculations. 
Angle Functions. Natural Logs and 'e' Functions. 
Multiplication and Division. Squaring, Cubing 
and Square Roots. Conversion of kW and Hp. 
A must for every electronic engineer and enthuei- 
eut. Size: 2 cm x 4cm. Complete with cam and 
instructions. Price each: 68.85 

INTEGRATED CIRCUIT PAKS 

Manufacturers "Fall Outs" which include Functional and Part -Functional Unite. These are classed as 'out -of -spec' from the maker's very rigid specifications, but are Ideal for learning about I.C'. and experimental work. 
Pak No. Contenta Price 

UIC00-12 x 7400 
UICO1-12x7401 
vICO2-12 x 7402 
UIC03-12 x 7409 
UIC04-12 x 7404 
UIC05 -12 x 7405 
UIC08 -B x 7408 
171007 .-.8 x 7407 
UIC30-12 x 7410 
UIC18-8 x 7419 
171020 12 x 7420 
UIC80-12 x 7430 
1,71C40 =12 x 7440 
UIC41-6 x 7441 
UIC42-b x 7442 
UIC43-5 x 7443 
17I044-6 x 7444 
UIC46 -5 x 7445 

0 50 
0 50 
0.50 
0 50 
0 50 
0 60 
0.50 
0.50 
050 
0 50 
0.50 
0.60 
0.50 
0.60 
0.60 
0.60 
0.50 
0.50 

Pak No. Contents Price 

231046-5x7448 0-60 
UIC47-5 x7447 050 
UIC48-6x7448 060 
UIC50-12 x 7460 0.50 
UIC61-12 x 7461 0 60 
UI(:63-12x7453 0 60 
231064-12x7464 050 
171080-12x7460 0 60 
0IC70-8x7470 0 60 
17I072-8x7472 0 60 
UIC78-8x7473 0 60 
23IC74-8x7474 0 50 
U1C76-8x7476 0 60 
UIC78-8x7476 0 60 
17IC80-6x7480 0 60 
UI081-6x7481 0 50 
UIC82-5x7482 0 50 
UIC83=6x7483 0 50 

Pak No. Contents Prim 

177I(E6=5x7488 0.60 
UIC90=5x7490 0.60 
UIC91-6x7491 060 
UIC92=6x7492 066 
UIC98-6x7493 060 
UIC94=6x7494 060 
UIC96=5x7496 0.60 
17IC96=5 x7490 0.50 
UIC100-5x74100 050 
01C121-6 x 74121 0641 
UIC141.6x74141 050 
01C161=6 x74161 0.60 
UIC164=5 x74164 060 
UIC199-6x74193 0.60 
UI0199=6x74199 0.60 

1710X1=26 Assorted 
74's 150. 

Packs cannot be split, but 25 escorted pieces (our mix) is available as PAK UIC Xl. 

BI -PARS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES - 
18 BALDOCK STREET (A10), WARE, HERTS. 
TEL. (STD 0920) 61593. 
OPEN MON. -SAT. 9.15 a.m. to 6 p.m., FRIDAY UNTIL 8 p.m. 

All mail orders please add 10p pool and packing. Send all ordere lo B7 -PA K P.O. Box 6, 
11'A BE, HERTS_ 
All mail ordere please add 10p post and packing. 
Send all ordern to BI -PAN P.O. BOX 6, WARE, HERTS. 



the lowest prices! 
74 Series T.T.L. I.C's 

G P TEEDD. LOW F 
SPECIFICATION 

FAMOUS MANUFACTURERS 

8N7400 
8N7401 
8N7402 
8N7403 
BN7404 
8N7405 
8N7406 
81.17407 
BN7408 
8N7409 
SN7410 
8N7411 
8N7412 
6N7413 
S'97-!16 

i417 
8N7420 
8N7422 
8N7423 
8N7425 
81474'27 
8517428 
BN74s0 
8147432 
8N7433 
8N7437 
8N7438 
BN7440 
9147441 
8147442 
8N7443 
8147444 
8N7445 
8147446 
BN7447 
8147448 
8147450 
8217461 
81i7463 
8147464 
8147480 
8147470 

1 
0.15 
0-16 
0.16 
0.16 
0.15 
0.16 
0.86 
0.86 
0.18 
0.18 
0.16 
0.26 
0.36 
0.29 
0.43 
0.48 
0.16 
0-50 
0.60 
0.60 
0.46 
0.70 
0.16 
0.46 
0.80 
0.84 
0.84 
0.16 
0.87 
0.87 
6130 
1180 
2180 
0.97 

51-00 
61.00 
0.16 
0.16 
0.16 
0.16 
0.16 
0.29 

26 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.81 
0 81 

0.17 
0.17 
0.14 
024 
0.81 
0-28 
0.40 
0.40 
0.14 
0.48 
0.48 
0.48 
0.42 
0.85 
0.14 
0.42 
0.76 
0.82 
0.82 
0.14 
0.84 
0.84 
2126 
11.25 
11.77 
0-94 
0.97 
0.97 
0.14 
0.14 
0.14 
0.14 
0.14 
0.26 

100+ 
0.12 
0.12 
0.12 
0.12 
0-12 
0.12 
0.28 
0.28 
048 
0.18 
0.12 
0-28 
0.28 
0.24 
0.88 
0.88 
0.12 
0.46 
0.46 
0.46 
0.40 
0.60 
0.12 
0.40 
0.70 
0.60 
0.60 
0.12 
058 
0.68 

11.20 
2120 
111.75 
0.88 
0.96 
0.86 
0.12 
0.12 
0.12 
0-12 
0.12 
0.24 

8N7472 
BN7473 
8N7474 
8N7476 
8N7478 
SN7480 
8N7481 
8N7482 
8N7483 
8147484 
SN7485 
8117488 
BN7489 
8147490 
SN7491 
8147492 
BN7493 
8N7494 
8147496 
8N7496 
81474100 
8N74104 
81474105 
8N74107 
8N74110 
8N74111 
SN74118 
81474119 
8N74121 
81474122 
81474123 
8N74141 
81474145 
81474160 
8N74161 
8N74153 
81474164 
BN74165 
81474156 
81474157 

1 

0.29 
0.87 
0.87 
0.46 
0.40 
0.87 

11.20 
0-87 

21.10 
21-00 
1880 
0.82 

25.50 
0.67 

11.00 
0.87 
0.87 
0.77 
0.77 
0.87 
6166 
0.97 
0.97 
0.40 
0.66 

21.21 
21.00 
1.86 
0.40 

41.40 
22.80 
0.87 

21.50 
2800 
al00 
21.20 
21.80 
a1-40 
21.40 
2190 

25 
0.28 
0-86 
0.36 
0.43 
0.89 
0.84 

11-1b 
0.88 

21.05 
0.96 

13.50 
0.81 
16.26 
0.84 
0.96 
0.84 
0.84 
0.74 
0.74 
0.84 
6180 
0.94 
0.94 
0.38 
0.68 

11.16 
0-96 

11-25 
0-87 
21.30 
22.70 
0.64 

21.40 
12.70 
0-96 
2110 
21.70 
2180 
11.80 
a1-80 

100+ 
0.24 
0.82 
0.82 
0.42 
0.88 
0.58 
6110 
0.85 
0.96 
0.90 
6840 
0.80 

15.00 
0.58 
0.90 
0.68 
0.68 
0.88 
0.88 
0.78 
6166 
0.88 
0-88 
0.88 
0.50 

41-10 
0.90 
1110 
0.34 

61.10 
2280 
0.68 
6180 
2250 
0.90 
0.95 

11.60 
11.20 
6120 
6170 

LINEAR 1.C's -FULL SPEC. 
Price 

Type No. 1 -24 26 -99 100 up 

BP 201C--BL201C 669 689 
BP701C-8L701C 68p 60p 
BP 702C-8L702C 68p 60p 
BP 702-72702 689 46p 
BP709-72709 86p 84p 
BP 709P-µA709C 869 34p 
BP 710-72710 449 42p 
BP 711-4A711 469 489 
BP 741-72741 76p 60p 

TAOáCµA709C 
289 

9 609 
TAA 293- 909 759 
TAA 850 170p 1689 

8.0.8. EA3000 943 

46p 
46p 

409 
800 
809 

409 

IElp 

709 
160p 

ROCK BOTTOM PRICES 
LOGIC DTL 930 Series LC's 
Typs 
No. 
BP930 
BP932 
BP933 
BP935 
BP936 
BP944 
BP945 
RP946 
BP948 
BP961 
BP962 
BP9093 
BP9094 
BP9097 
BP9099 

Price 
1 -24 25- 99 100 up 
125 119 
18D 12p 119 

lap 1123 119 
183 12p 119 
13p 129 119 
25p 24p 229 
12p 119 10P 
259 24p 22P 
65p 609 659 
12o lip 10p 
40p 889 85v 
40p 389 859 
409 389 859 
40p 389 359 

Devices may be mixed to quality for 
quantity oDTS li opplicatin. (DTL930 Series 

Quantity 
only). 

NUMERICAL INDICATOR TUBES 

i^°° - MODEL - CD88 6R116 3016F 
Mlnitron 

Anode voltage (Vde) 170min 176min 

Cathode Current (ml) 2.8 14 

Numerical Height (mm) 16 13 

Tube Height (mm) 47 82 

Tube Diameter (mm) 

I.C. Driver Rec. 

19 13 

8 

9 

22 

12 wide 

BP41 or 
141 

BP41 or 
141 

BP47 

I. 

PRICE EACH 1.70 1.56 1.90 

All indicators 
0.9 + Decimal 
point. All side 
viewing. Full 
data for all 
types available 
on request. 

ETL MICEOLOOIC CIRCUITS 

Price each 

Epoxy TO -6 case 1 -24 25 -99 100 up 
UL900 Buffer 359 839 379 
oL914 Doal21 /p 

gate 869 339 279 
uL923 J -K flip -Bop 609 47p 459 

Date and Circuit. Booklet for IC's 
Price 7p. 

DUAL IN LINS SOCKETS. 
14 A 16 Lead Sockets for use with 

DUAL -IN -LINE I.C',. TWO Rangea 
PROFESSIONAL a NEW LOW COST. 
PROF. TYPE No. 1 -24 26-99 100up. 
TOO 14 pin type 80P 27p 369 
T8016 ,. .. 369 889 309 

LOW COST No. 
BPS 14 15v 139 119 
BPS 16 i89 14 129 

BI-PAK DO IT AGAIN! 

50W Pk 25w (RMS) 
0.1% DISTORTION! 
HI -FI AUDIO AMPLIFIER 

THE AL50 
* Frequency Response 15Hz to 

100,000 -1 d B. 

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

ONLY 

£3.25p each 

* Supply voltage 10-35 

* Distortion -better than -1% at Volts. 
1 KHz. * Overall size 63mm x 

* Signal to noise ratio 80dB. 105mm x 13mm. 

Tailor made to the moat stringent specifications using top quality components 
and incorporating the latest solid state circuitry and ALSO was conceived to Ill 
the need for all your A.F. amplification needs. 
FULLY BUILT - TESTED - GUARANTEED. 

STABILISED POWER 
MODULE SPM80 

AP80 Is especially designed to power 2 of the ALTO 
Amplifiers, up to 15 watt (r.m.a) per channel simul- 

taneously. This module embodies the latest components 
and circuit techniques Incorporating complete short 

circuit protection. With the addition of the Maine Trans- 
former 88T80, the unit will provide outputs of up to 1.6 

amps at 35 volts. Slam 63mm x 105mm x 30mm. 
These units enable you to build Audio Systems of the highest 

quality at a hitherto unobtainable price. Also Ideal for many 
other applications Including: -Disco Systems, Public Address. 

Intercom Unite, etc. Handbook available, lop PRICE IE2.95 

TRANSFORMER BMT80 £1.95 p. & p. 25p. 

STEREO PRE -AMPLIFIER TYPE PA100 
Built to a specification and NOT a price, and yet still the greatest value on the market. 
the PA100 stereo pre -amplifier has been conceived from the latest circuit techniques. 
Designed for use with the AL60 power amplifier system, this quality made unit Incorporates 
no lees than eight silicon planar transistors, two of these are specially selected low noise 
NPN device, for use In the Input stages. 
Three switched stereo inputs, and rumble and wretch filters are feature, of the PA100, 
which also has a STEREO /MONO switch, volume, balance and continuoudy variable 
bass and treble controls. 

SPECIFICATION 
Frequency Response 2011z - 20E11z i 1dB 
Harmonic Distortion better than 0-1% 
Inputs : 1. Tape Head 1.26 mV into 10K O 

2, Radio, Tuner 85 mV into 50K it 
3. Magnetic P.U. 1.6 mV into 50K O 

All input voltages are for an output of 250mV. Tape and P.U. inputs 
equalised to RIM curve within f 1dB. from 20Hz to 20KHa. 

Base Control d; 15dB at 20Hz 
Treble Control f 15dB at 20KHa 
Filters : Rumble (High Pase) 

Scratch (Low Pase) 
Signal/Noise Ratio 
Input overload 
Supply 
Dimensions 

100Hz 
8KHz 
better than - 65dB 
+ 26dB 
+ 35 volts at 20mA 
292mm x 82mm x 35mm 

ONLY £11.95 

SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1 

SPM90, 1 BMT80 & 1 PA100 ONLY £23 00 FREE p. & p. 

All prices quoted in new pence Ciro No. 388 -7006 

Please send all orders direct to warehouse and despatch department 

HbPAK 
P.O. BOX 6, WARE HERTS 

Postage and packing add 7p. Overseas add extra for airmail. 
Minimum order 50p. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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look ' electronics 
really 
mastered 

... practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

RAPY 

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 

1 FREE 
P OST 

BROCHURE 

or write if you prefer not 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 

BLOCK CAPS 

PLEASE WL102 

NAME 

ADDRESS 

special free gift also to all our students 
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Wires and Waves 
ASKED what type of aerial he uses, an enthusiast of the 

new generation might well reply "What's an aerial ? ". 
Apart from those multi -rod devices on the roof associated 
with television, the aerial is usually just another component 
fitted snugly inside the case of a transistor radio. 

DX enthusiasts and amateur transmitters are, of course, 
alive to the importance of the external aerial, but there 
must be thousands of would -be DX -ers battling against 
the odds by trying to find exotic stations on ordinary 
transistor radios and relying only on the pickup capabilities 
of the internal ferrite rod assembly or at best a diminutive 
pull -out rod. While some success is possible under these 
conditions, experienced listeners will testify as to the 
vastly improved results obtained by using a well- designed 
external system, perhaps terminated in an aerial tuning unit. 

It is not, however, just a matter of throwing out a random 
piece of wire and hoping for the best. Some thought must 
be given to the wavebands on which peak performance is 
wanted and the directions from which optimum reception 
is needed. In fact, devising an aerial can be quite as 
absorbing as the building of active equipment. 

The erection of an aerial system is more an art than a 

science, because the siting and lengths of wire are some- 
what empirical. Formulae for dimensions and directions 
are based on the ideal conditions obtained in "free space" 
but the average amateur is rarely fortunate enough to have 
unrestricted space and a clear open site. The immediate 
terrain and features (hills, large buildings, etc.) may modify 
the ideal calculations and so there is a fruitful field here 
for experimentation. 

Once embarked on the subject of aerials, it is a short 
step to begin thinking about what happens between the 
transmitter and the receiver. Here again is a complete 
field for exploration. One of the first things that an embryo 
DX -er has to learn is how the various phenomena associ- 
ated with radio wave propagation are going to affect his 
listening activities. A good aerial system coupled with a 

knowledge of propagation are the foundations for success- 
ful long distance listening. 

That there is a need for information on aerials is borne 
out by the many letters we have received asking for help 
in this direction. The wall chart enclosed with this issue 
should provide all the basic material for those wishing to 
install a good aerial system, or improve their existing set -up, 
and it is complementary to the DX Data Chart supplied 
with the March issue. 

We have also included in this issue, an introductory 
article on radio wave propagation, which it is hoped will 
provide a further stimulus to investigation into this some- 
what neglected, yet vital, sphere of interest. 

W. N. STEVENS- Editor 

NEWS AND COMMENT 
Leader 
News ... News ... News ... 
MW Column by Charles Molloy 
Electronotes by S. Ginsberg 
Letters 
Practically Wireless by Henry 
CQ! CQ! CO! 
On the Short Waves by Malcolm 

Connah and David Gibson, G3JDG 

487 
488 
498 
502 
505 
506 

510, 540 

CONSTRUCTIONAL 
Audio Reference Source 

by E. Buckland 
The "Logiprobe" by Laurence Cook 
Take 20, No. 41, Frost Alarm by 

Julian Anderson 
Pre -Tuned Car/Portable Radio 

by R. H. Longden 
Transmitter for Two Metres, 

Part 2 by F. G. Rayer, G3OGR 
Experimenters Corner, Intercomm 

Calling System and 25W a.c. to 
d.c. inverter 

OTHER FEATURES 
Principles of Propagation 

by Henry Hatch 
Transistor Circuitry for Beginners, 

Part 11 by H. W. Hellyer and 
Michael Hollier 

Going Back by Colin Riches and 
Arthur Dow 

Gas Filled Valves, Part 2 

by I. R. Sinclair 
IC of the Month, Motorola MFC 6040 

Electronic Attenuator 
by L. A. J. Ireland 

FREE -AERIAL DATA 
WALLCHART 

527 

494 
501 

509 

512 

516 

518 

490 

520 

524 

531 

540 

Some Readers may be aware of a slight loss of quality in 
printing. This is due to a shortage of our usual paper whic h 

has been brought about by the Dock Strike. 

THE NOVEMBER ISSUE WILL BE 
PUBLISHED ON OCTOBER 6th 

©IPC Magazines Limited 1972. Copyright in all drawings, photographs and articles published in "Practical Wireless" is fully protected, and reproduction or imitations in 

whole or in part are 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 tor it. Prices are those current as we go to press. All correspondence intended for the Editor 

should be addressed to Fleetway House, Farringdon Street, London, EC4A 4AD. Queries must be accompanied by a stamoed, addressed envelope. Address correspon- 

dence regarding advertisements to Advertisement Manager, Fleetway House, Farringdon Street, London, EC4A 4AD. 
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NEWS... NEWS... 
Nip -E -Board 
Remember some time ago we 
mentioned Nippiboard - t h e 
etched P.C. Board? Well now NIP 
Electronics, the manufacturers 
have announced additions to their 
range. 

The Nip -E- System provides for 
a number of basic etched printed 
circuit board arrangements that 
can be used in many circuit appli- 
cations immediately. The user 
then goes ahead with the com- 
ponent layout assembly and wir- 
ing, knowing that he does not 
need to worry about special de- 
signs or messy etching pro- 
cedures. The basic layout design 

STANDARDISED PCB. FOR TRANSISTORS 

procedures and photographic 
image transference have been 
done for the constructor. All the 
user needs to do is apply the 
standardised pattern to his circuit 
and assemble the components. 
Connectors are available as part 
of the Nip -E -System for single 
row and double row pattern 
arrangements of discrete or inte- 
grated circuits or both. 

With the boards you get a 
choice of ready -made paper base 
laminate or epoxy glass fibre 
board '16in. (1.58mm.), a hole 
matrix 0 lin. (2.54mm.) X 0.15in. 
(3.81mm.) and a choice of drilled 
or undrilled boards. A choice of 
board for discrete components 
only or a mixture of integrated 
circuits and discrete components 
is available and there is a choice 
of board size to take up to about 

PC.13. FOR I.C. 
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Gas igniter 

No. it's not a device for "doing - 
in" Editors -it's a piezo electric 
gas igniter! It's guaranteed for 
ten years, does not need any 
batteries or flints, you don't have 
to plug it in the mains or hold it 
under a hot tap! While you pause 
for breath, we'll explain: 

The device, made in Germany 
by Junkers, operates on the 
principle that if a sudden force 
is applied to the interfaces of 
various crystals, an electric charge 
results. In practice, when the 
trigger on this igniter is pressed, 
it releases a "firing" pin which de- 
forms the piezo crystal and causes 
a discharge voltage in the region 
of 20kV to appear at the end of 
the pistol "barrel ". The end of the 
barrel is designed like a car 

NEWS... 

sparking plug so that the spark 
(of 50µS duration) jumps from the 
centre electrode to the barrel 
wall thus igniting the gas it is 
held near. 

In the sketch (a) is the crystal 
mounting and housing unit. (b) 
and (c) are the points the spark 
jumps from and (d) is the plastic 
housing of the complete unit. 

The Junkers Piezo Electric Gas 
Igniter is priced at £2.25 plus 
15p postage and packing and may 
be obtained from Servitronix 
Limited, 572 Kingston Road, 
Raynes Park, London, S.W.20. 

26 transistors (possibly more) in 
the 11E to 18E series or up to 
eight integrated circuits plus 16 
transistors in the 21E to 28E 
series. 

Constructors can have plug -in 
contacts for 14-way or 30-way 
gold -plated edge connectors (as 
supplied) for single row or double 
row boards, contact pitch 0 lin. 
(2.54mm.). 

The customer choses the size 
most suitable to his application 
and the Company supplies a 
ready -made Nip-E- Board. 

The boards are reasonably 
priced and they certainly help to 
make construction much easier 
and far neater. 

If you would like further details 
of prices, accessories and layouts, 
drop a line to NIP Electronics, 
P.O. Box 11, St. Albans, Herts. 
They will be pleased to send 
readers their comprehensive free 
booklet on the Nip -E- System. 

Anyone help? 
Our squadron has recently started 
a radio section, and all projects 
are of a self help basis, thus you 
may understand that supplies and 
money are very limited. The boys' 
ages vary from 13 years to 16 
years. 

I would be most obliged if 
through your column, I might re- 
quest any radio hams etc who 
have surplus to requirements any 
books, components or radio equip- 
ment, to contact us. 

All expenses for postage and 
packing would be refunded, and 
all communications acknow- 
ledged. 

Please address all letters, 
parcels, etc. to: -Mr. G. H. 
Barker, "Training Officer", 2380, 
A.T.C. Dartmouth Sqdrn., "The 
Lodge ", Longcross Cemetery, 
Townstal Road, Dartmouth, South 
Devon. 



NEWS... NEWS... NEWS... 

BI- PRE -PAK LTD. 
Due to a printer's error in our 
August issue an incorrect 
price was quoted for the 
Complete Telephone as 
offered for sale by the above 
Company. The correct price 
should have read 95p. We 
offer our apologies to BI- 
PRE -PAK LTD. and to any 
readers who may have been 
inconvenienced by this error. 

Decoder 
Motorola Semiconductors have 
announced the type MC1310 
monolithic f.m. broadcast receiver 
stereo decoder which requires no 
external tuning inductors. Stereo 
channel separation is stated to be 
40dB at 1kHz, with 0.3 % total 
harmonic distortion. 

Dymo Star 1710 
We recently had the opportunity 
to try out the Dymo Star 1710 
labelling machine. This machine 
is ideal for stamping out the 
wording for the front panels of 
equipment. 

Letter selection is made by 
turning the dial wheel until the 
required character appears in the 
letter slot. 

Technical symbol and character 
wheels may be fitted to this 
machine quite simply and 
different colour tapes are avail- 
able. 

Full instructions are provided 
with each Dymo Star. 

IC power amp 

LL.P 
Powu P.aM 

NM4t 

The HY41 is a linear integrated 
circuit, power amplifier with an 
output of 20 Watts r.m.s. into 
4 -16c1 having a total harmonic 
distortion of less than 0.15% 
(typical 0.05 %) at IkHz into 8 
ohms. 

P.C. board, resistor, capacitors, 
hardware mountings and compre- 
hensive manual are all included 
in the basic kit, no further com- 
ponents being required in con- 
structing a complete power 
amplifier of high performance. 

Internally the HY41 is based 
on proven circuit techniques 
developed over recent years and 
is sufficiently versatile to provide 
power not only for Hi -Fi but for 
public address systems and in- 
dustry. 

Supplied by the Canterbury 
Company I.L.P. (Electronics) Ltd., 
the HY41 requires no adjustment 
whatsoever and can be assembled 
without recourse to sophisticated 
measuring equipment or elec- 
tronics know how. I.L.P. (Elec- 
tronics) Ltd., Crossland House, 
Nackington, Canterbury, Kent. 

It consists of a 15 metre length 
of white 0-65 sq. mm. 3 core, 
P.V.C. cable, contained in a 
moulded plastic reel. A flush 13A 
socket is incorporated into the 
reel, and the cable is supplied 
complete with 13A plug. 

The reel has a handle that can 
be utilised for carrying or hang- 
ing, and its rotating section is 
provided with two projections to 
facilitate easy rewinding. 

Suitable for feeding loads of up 
to 1kW, with the cable fully ex- 
tended and 500W with the cable 
coiled on the reel, "Roverpoint" 
sells at a recommended retail 
price of £3.99. Nettle Accessories 
Limited, Warren Street, Stock- 
port, Cheshire. 

Rover -point 
Nettle Accessories Limited, a 
member of the Aerialite Group of 
Companies, announce the intro- 
duction of a portable extension 
lead to their range of electrical 
accessories, known as the "Rover - 
point". 

Sonex 73 
Sonex 73, the high fidelity equip- 
ment exhibition organised by 
British Audio Promotions, will be 
held at the Excelsior Hotel, 
London, from March 30 to April 1. 

Erie catalogue 
Erie Electronics have published a 
new comprehensive catalogue of 
their electronic components. It 
covers all product ranges, and 
catalogue contains specifications 
on all Erie distributor sales, Erie 
Electronics and Erie Controls pro- 
ducts, as well as information on 
Erie thick film devices and 
Toshiba semiconductors. Copies 
are available from Erie Elec- 
tronics Ltd., South Denes, Great 
Yarmouth, Norfolk. 

Chadacre Electronics 
Please note their new address: 
63 Stratford Broadway, London, 
E-15. Telephone 01 -534 1207. 
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SPITE the use of high power transmitter ;- 
trsed in conjunction with aerial systenis of con- - 
siderable gain and directivity, as well as ex - ---- 

z"tremtly sensitive receiver techniques to accomplish 
/'a high, standard of world -wide h.f. communication, 
;the final merit of reception is controlled by many 

//,natural causes and variations: 

//The Pioneers 
// The medium through which a radio wave must 

propagate, termed the Ionosphere, determines this 
final pattern of reception including field strength, 
fading and even "black outs." The early pioneers 
were well aware of the electro- magnetic wave with 
its effects though proof of its vast potential only came 

/When Guglielmo Marconi established contact between 
/Bournemouth and the Isle of Wight in 1898. This was / /followed by an even greater breakthrough in 1001 
'when he transmitted the first telegraph signal from 
Poldhu, Cornwall to be intercepted at St. Johns, 
Newfoundland. 

Research in this field by many workers revealed 
great discoveries. The name of mathematician Oliver 
Heaviside in England, who propounded the existence 
of a;Conducting Layer in the upper atmosphere in 
1802, as well as the work carried out by Kennelly 
in the U.S.A. as early as 1902 can never escape 
mention. Sir E. V. Appleton and M. A. Y. Barnett, who 
determined the position of the Iieavíside Layer in 

on the äftnosphere w 
when we consider the changes from day to night,e , 
four seasons of the year and the eleven year cycl a 
the sun's regular variation. This solar cycle áppf 
to follow an average change of 11.4 years; frì 
one of minimum activity to maximum in 4 years, 
and falling from maximum to the next ni-Mifnum' 
in 7 years. (The last maximum occurred ìn 1988 and 
present predictions are estimating the next minimum_' 
will occur in 1975). Differences of this kind affect the`' 
conditions of the atmosphere and as a result have 
considerable influence on the propagation of radio 
waves. The solar radiations affect the atmosphere\ \\ 
and cause it to assume a "mirror -like reflecting' 
surface which return radio waves to earth \` 

lolizat on '. , .\:, 
The radiation from the sun unsettles and ex.?' 

the normal arrangements of the atoms and molecule s\ 
of gas. This brings about a condition known as.\ 
lonization the atoms of gas become incomplete,:,,A 
having lost some of their electons. 

The region of ionization will. therefore 4 v$).s \\ 
partly of free electrons and this process will cokìt n'ue 
so long as the earth's rotation permits that region 
of the atmosphere to be exposed to the sun. 

After sunset tins process ceases and the free tlec -t 
trous rejoin their "mother" atoms, it process known\ 
as recombination, and this region will fall in ionized l 

will sliòw consideráble vat`iàtiogs. 

PRIiVCIPLES OF "' <<;, 

HENRY HATCH 
t ti ;t 

\\ '11925, are also great names that we associate with 
\ early ,radio experiments. 

`. The many effects acting in different ways on radio 
;signals during their passage from transmitter to 
yreceiver is indeed a tit eat scientific subject -yet 
, perhaps to the majority of readers the fascination 

\\equipment, signals may be intercepted from the other 
t lies in the fact that. even by using only simple 

Vside of the world. 

;`dun and Atmosphere 
Let us consider how transmission of this kind is 

\possible. A mode of propagation of this kind requires 
two essential and indispensible components, the 

of Iwo gases, nitrogen and oxygen. This 
,atmosphere is subjected to the full exposure and 
effect of the sun's rays, not only those of heat and 
visible light but of other radiations, including ultra- 

N-, violet, gamma and X -rays, all bombarding our atmos 
. sphere after a journey of some 93 million miles. The 

effect of these rays falling on our atmosphere permits 
N,long distance radio communication. 

NÌhe Solar Cycle 
The difference in the amount of sunlight falling 

\\ 

density. The ionized region is called a Layer and is 
able to reflect the N.vave back to earth though it must/ 
be remembered that radio (like light waves) travel-i 
only in straight lines. To make use of this reflecting/ 
property the transmitted signal must be beamed in / 
skyward direction. as well as towards that part of 
the earth where it is to be heard. For long distance' 
communication the radiated signal must leave the/ 
earth at a low angle so that the first encounter with' 
the ionosphere will be as far away as possible. In the, 
same way a signal with a high angle of elevation will, 
reach the layer at a much closer distance and may 
be regarded as being more suitable for reception i 

a nearby area. 

Bending 
It should be mentioned at this stage that the rays' 

of the sun tvill be first absorbed by the upper part 
of the atmosphere so that the overall density of the, 
layer will show some variation. The radio signal 
coming up from the earth's surface will first enter; 
an area of comparatively low density but as it enters 
deeper into the ionized- region it will encounter aí 
area of greater free electron density. The wave will 
meet an adverse force. presenting some opposition to 
its progress. It is convenient to think of the radio 
wave behaving in a similar way to light when come' 
sidering how it is turned in the ionosphere to be' 

./-771A, 



returned to earth (both travelling at a speed of 
186,000 miles per second). 

Hop and Skip 
The word Refraction or Deflection explains this 

particular point in that a ray is changed in its course 
after entering a medium differing in density from 
one through which it has already passed. In 
this way the wave will be turned away from its 
original path and, providing the density of the 
medium and the frequency of the vibration are 
suitable, a point will be reached where the wave will 
be turned from its original route so as to follow a 
parallel course with the layer. Eventually it will be 
completely turned and leave the ionosphere at a 
similar angle as that of entry. The wave will return 
to earth having accomplished its first Hop-leaving 
a Skip distance between the sending and receiving 
points suggesting an area of silence existing between 
them. This is not so because the width of the trans- 
mitting beam will usually cover a considerable angle 
and the random scatter of the downcoming wave 
due to irregularities of the ionosphere tends to fill in 
this void. The second hop is made possible by an 
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Representation of the various methods by which radio waves are 
propagated. The main layers (D, E and F) are shown with their approxi- 
mate heights above the earth's surface; the F /ayer is shown simplified 
-see text. The wave A Is the normal long hop transmission; further 
reflection may take place when it meets the earth's surface. For recep- 
tion in nearby areas the signal is beamed at a higher angle and is 
reflected by the E Layer. 

C shows a form of propagation that is thought to occur at times. A 
number of reflections take place between the upper layers before the 
signal is returned to earth. If the angle of radiation Is too high (and the 
frequency unsuitable) the waves will be lost in space as shcwn by D. 

upward reflection from the earth's surface but the 
effectiveness of this is somewhat variable. It will 
depend upon the texture of the particular area of 
the earth's surface. Sea water is excellent, next 
comes pastoral land, while at the lower end of the 
scale desert areas may be regarded as poor; all have 
different conduction values. There is no rigid limit 
as to how many hops may take place since these are 
governed by the height of the layer at the time of 
transmission, the radiation pattern given by the 
aerial and the distance to be covered as well as the 
original transmitted power. 

Some idea of a professional mode of transmission 
may help to make this point clear; the path from the 
United Kingdom to India needs three such hops and 
that to Australia six or seven. It will now be clear 
that although the wave will follow only a straight 

line, the curvature of the earth has been overcome by 
each individual hop although so far the ionosphere 
has been considered as one reflecting region. This is 
not so and it does in fact consist of several parts, 
each playing a different role and each one having 
a profound effect upon the wave. 

D Layer 
The basic structure of the ionosphere starts with 

that area known as the D layer, situated between 30 
and 50 miles above the earth; this becomes very 
dense by day but falls to a very low level -almost 
non existent -at night. During the hours of daylight 
it will cause considerable attenuation of the signal 
due to absorption, particularly to the lower frequen- 
cies. This effect is well known to the medium wave 
DXer as long distance reception on this band is 
virtually confined to the `locals' until after sunset 
when the D Layer will begin to fail. 

E Layer 
The E Layer (sometimes known as the Kennelly - 

Heaviside Layer) lies about 60 miles above the earth 
and although not the most important part of the 
ionosphere, it is responsible for the reflection of both 
medium and short waves. 

A particular development of the E region, which 
at times can produce really sensational forms of 
propagation, is that known as Sporadic E. As the 
term implies this condition is irregular and cannot 
be forecast with any accuracy. An increase in 
ionization takes place usually around noon in our 
latitude. These abnormal conditions permit the 
reflection of very high frequencies and even enable 
TV signals to be observed from distant stations. 

F Layer 
The topmost layer is that known as the Appleton 

or F Layer. The height varies from about 200 miles 
upwards and ionization is mainly confined to nitrogen 
as at this height oxygen becomes rare. The F Layer 
is frequently considered as the most important. It 
becomes divided into two parts during daylight, the 
upper part designated as F2 and the lower portion FL 
After sunset, and prior to dawn, it assumes the form 
of only one layer. 

Frequency Choice 
Having examined the structural and reflecting 

arrangements which affect the wave, let us now con- 
sider how these various parts are put to practical 
use. Most of us are aware of the general rule that 
high frequencies are most useful by day and the 
lower ones give the best performance by night, 
although the exact choice of frequency used is critical 
if reception is to be of a standard worthy of being 
termed a service. Indeed, numerous observations are 
needed to formulate the vast number of short wave 
schedules published in advance which have to take 
into account the many factors already mentioned. 

Ionosphere Sounding 
Such information is compiled by "sounding" the 

ionosphere. A radio wave with an adjustable fre- 
quency is sent vertically upwards to a layer so that 
it is able to engage it at right -angles and then the 
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Radio Propagation Characteristics 

Frequency Day Night 

A. 100kHz -400kHz 

B. 400 kHz- 1.5MHz 

C. 1 5MHz -3MHz 

D. 3MHz -8MHz 

E. 8MHz -15MHz 

F. 15MHz -25MHz 

G. 25MHz -45MHz 

H. 45MHz- 120MHz 

I. 120MHz- 250MHz 
J. 250MHz -1GHz 

Reception very dependent on power of station. Reliable 
reception possible at distances of 1000 miles or more. 

Ground wave reception 
only, usually no more than 
200 miles but certain winter 
conditions can increase 
this to 1000 miles. 

'Skip' takes place and reception 
of stations up to 1000 miles is 
common with not infrequent 
reception of stations at much 
greater distances. 

Similar to B but distant 
reception more common. 

Varies with conditions but simi- 
lar to, and usually better than, 
B. 

Similar to C but distant stations much easier and more 
reliable. Distances of several thousand miles especially at 
night. 
Generally the best fre- 
quencies for DX but ground 
wave absorption limits local 
reception. 

Often good for long distance 
reception but depends on con - 
ditions and time of year. 

As for E but DX, although 
often better, is more de- 
pendent on conditions. 

Usually poor for long distance 
reception but dependent on 
time of year and conditions. 

Highly dependent on con- 
ditions- sometimes excel- 
lent DX is possible but 
more often unsuitable. 

Local reception only. 

Local reception except for occasional 'freak' conditions, 
usually associated with high pressure areas -when stations 
several hundreds of miles away can be received. 
As for H but freak conditions much less common. 
Local reception only -rarely more than 30 miles. Signals 
absorbed very easily. Very occasional freak conditions give 
reception of stations at a few hundred miles. 

frequency is adjusted so that it can be observed to 
either penetrate the ionosphere or be reflected back 
to earth. When this frequency is found -the highest 
limit to which the frequency can be raised and retain 
its reflection -it is known as the Critical Frequency. 

Having obtained this frequency it may be increased 
up to three or even five times, provided the wave is 
radiated in such a manner and angle that it will meet 
the layer at a slanting or oblique angle. Such arrange- 
ments may appear straightforward but in the case 
of a multi-hop circuit- perhaps one crossing the 
equator or a dusk and night period -the requirements 
become complex, requiring many calculations and 
even some compromises to meet the variations over 
the path. The wave for reflection from the F Layer 
will, even during its first hop, need to be strong 
enough not only for reflection but to overcome losses 
through absorption when it passes through the D 
and E regions. It will, in fact, have to pass through 
these lower layers on two occasions even during its 
first hop. 

S.I.D. 
We often hear on the amateur bands comments 

such as "Conditions aren't too good today ". Such 
remarks refer to changes in propagation which can 
broadly be placed in two categories, one type of 
disturbance is referred to as a Dellinger or SID 
(Sudden Ionospheric Disturbance). This is often of 
a sensational effect happening in a very short time - 
so suddenly that the receiving equipment is often sus- 
pected. The effect is brought about by solar action 
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which causes an overwhelming ionization of the D 
Layer leading to almost complete absorption. 

The lower frequency end of the shortwave band is 
most affected and signals in this part may even 
become inaudible. The higher frequencies are less 
affected and will be the last to suffer losses and the 
first to return to normal. The duration of such dis- 
turbance is usually short lived. 

When the face of the sun looking towards the 
earth is subjected to an eruption, solar flare (often 
called a sun spot) this brings about the emission of 
numerous kinds of radiation. These vary in their 
intensity but when of a great magnitude, may persist 
for a long period. For these reasons this kind of 
unsettled condition may reoccur with a complete 
rotation of the sun in approximately 28 days. The 
Dellinger or SID will normally only effect that 
side of the earth facing the sun. 

Ionospheric Disturbance 
A more prolonged type of disturbance known 

as an Ionospheric Disturbance -or Storm -may also 
be associated with solar conditions and often occurs 
some 30 hours after observation of changes on the 
surface of the sun. The general merit of reception 
falls considerably with deep and sometimes rapid 
flutter fading due to a lower and variable density 
of the F Layer. 

Having described such adverse conditions, the 
reader may begin to wonder how a wave survives 
for so many thousands of miles, and especally as 
variations in the signal strength may be as much 



as 1000 to 1, yet so much in modern receiver design 
is included to bring these variations to a stable and 
acceptable listening quality. The information given 
in the chart headed "Radio Propagation Charac- 
teristics" should be of value in helping to choose 
the correct wave bands. 

Reception Reports 
Considering the complexities and variations in 

propagation it is not surprising that all broadcasting 
organisations giving a service in the international 
broadcasting bands welcome accurate reception 
reports from listeners. 

Considerable sums of money are spent each year 
to inform the listener of recommended frequencies 
and times of operation. Even after a schedule is 
published, the broadcaster is still in need of accurate 
information regarding the level of interference, as 
the shortwave bands are so congested -a situation 
which will become worse as we move to solar mini- 
mum conditions and the higher frequency bands 
become less useful. 

Medium Waves 
Most of these remarks have concerned the short 

waves or high frequencies as these are the ones most 
used for long distance reception. However, reception 
of distant stations is also possible in the medium 
wave band (525- 1605kHz). MW Dxing is made 
especially difficult due to the large number of high 
powered stations operating in Europe. This wave 
band is basically designed for local reception and 
there are far fewer opportunities for long distance 
listening, even after midnight. Owing to so many 
broadcasters extending their hours of broadcasting 
such services frequently include an aerial system 
designed to avoid the sky wave and emphasise the 
ground wave. This reduces after dark interference 
and at the same time permits an economy by the 
sharing of frequencies. Listening to stations operat- 
ing in the MW band is in any case confined to 
the hours of darkness if reception from a great 
distance is the aim. After dark these frequencies are 
reflected by the E Layer; the D Layer at night being 
almost non -existent. There are cases, however, when 
frequencies approaching 2MHz find reflection from 
the F Layer, having penetrated the E region. 

Other Bands 
Other bands are subjected to other influences; 

remarkable reception due to tropospheric propaga- 
tion in the VHF and UHF bands occurs occasionally. 
An outstanding example of the abnormal mode of 
propagation is that in earlier sunspot maximum 
periods, BBC Television pictures have been resolved 
as far away as the West Indies and South Africa. 

Many listeners appear to associate bad weather, 
such as rain and fog, with either good or bad recep- 
tion but there is no real evidence to substantiate this, 
at least not as far as the medium and shortwave 
bands are concerned. As the frequency is increased 
towards the microwave portion of the spectrum, that 
above 1000MHz, these and other factors have to be 
taken into account. 

At a recent press conference given by the GPO 
Telecommunications Department, many interesting 
facts were disclosed concerning the adverse effects 
of rainfall over even short path transmissions on 
these channels. 

PRACTICAL 

AERIAL 
ATA 

WALL CHART 
WE expect rather a lot of our receivers don't 

we? In the early days of radio most homes 
sported a beautiful long wire aerial but with 

the tremendous improvement in receiver design and 
the vastly improved sensitivity we seem to have for- 
gotten just how important a decent aerial is. Some 
receivers now being marketed claim that the silly 
little telescopic aerial which is an integral part of 
the set is all that is needed -rubbish! 

For good DX results three things are needed, 
all of about equal importance: the receiver, the 
skill of the listener and the aerial. The receiver will 
cost quite a bit of money and the skill can only be 
learned with time; on the other hand an aerial will 
cost very little -wire isn't all that expensive after 
all -and the erection will take only a few hours. 

The type of wire is far from critical. Hard drawn 
copper is possibly the best, it doesn't stretch, but it 
is expensive. One of the best, and cheapest forms 
is aluminium garden binding wire. 250ft. reels cost 
only about 30p. 

Ex- Government aerial wire is still available on the 
surplus market and this is excellent; it is usually 
made up from one strand of copper surrounded by 
steel wires for strength. 

On the Wall Chart we have tried to deal with 
practical types; it is all very well to read about 
wonderful professional arrays but few of us have 
the room or the money to pay for the tall masts 
required. Instead we have dealt with the types that 
readers are likely to have space for. Even if you 
live in a small flat you will usually be able to find 
room for a pretty good Whip Type, or even an 
Inverted L. 

The chart deals with aerials but of course any 
signals induced into them will only be with respect to 
earth and a good earth should be used. One always 
used to see comments such as "... the earth wire 
can be taken to a cold water pipe ..." but in these 
days of plastic plumbing this will not always work. 
A good earth can be made by soldering a wire to a 
piece of copper clad board -such as is used for 
making printed circuits; this should be buried as 
deep in the ground as can be managed and a bucket 
of water should then be poured over it to make the 
earth resettle around it. The size of the board is not 
critical but the larger the better. The wire from 
this earth to the receiver should be of very low 
resistance and as short as possible. 
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E. BUCKLAND 
NO one would deny that a full- range, full -facility 

audio signal generator is not useful. The 
author has a good one (built from a design 

published in Practical Wireless some years ago) and 
it is continually in use for designing, testing and 
trouble shooting but only a few of the facilities 
account for 95 per cent of the usefulness. Most of 
the time the frequency is left on 1kHz and only the 
calibrated output is used. When the frequency is 
varied it is nearly always at the spot frequencies of 
100Hz, 1kHz and 10kHz. Nearly all signal generators 
have a switch to give either a sine -wave or square - 
wave output. This is frequently used but it is rare 
that the type of wave -form matters very much. Where 
it does matter, it is nearly always the square -wave 
that is required. 

The main signal generator was found to be so 
useful that the author decided on building another, 
this time to be battery operated for portability. Bear- 
ing in mind the points made above it was also 
decided to make a far simpler and less expensive 
version, incorporating only the most useful facilities. 

This unit gives a constant square -wave output - 
irrespective of battery voltage and other factors -at 
three spot frequencies: 100Hz, 1kHz and 10kHz. The 
output is continuously variable over a wide range. 
To simplify the switching, the on -off switch is incor- 
porated with the frequency selector and the decade 
outputs are provided from separate output sockets. 

The complete unit is very small, fitting nicely into 
a small aluminium box, 4in. x 212in. x 2in. and the 
total cost is only a fraction of that for a full facility 
audio signal generator. 

This makes an excellent "back -up" unit but even 
by itself it should be useful for those without an a.f. 
signal generator. 

THE CIRCUIT 
The signal oscillator is a basic multivibrator, made 

up from Trl and Tr2. Both halves of this are identi- 
cal, with similar base bias resistors and the same 
collector load, although for Tr2 this is a variable 
potentiometer and not a fixed resistor as that for Trl. 
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The values of the coupling capacitors are altered by 
the main switch, SW1, and one of three capacitors 
can be selected. This balance in the two sections 
ensures a square wave output with a 1 : 1 mark space 
ratio, not vital but easy to incorporate and occasion- 
ally useful.. The values of the bias resistors etc., 
ensure that the transistors are driven on hard when 
they are turned on, this ensures that the output will 
be constant. 

The output is taken from the collector load of Tr2, 
the slider of VR1 is connected via C2 to the base of 
the emitter- follower Tr3. The high value of C2 is 
deliberate, this will ensure no degradation of the 
tops and bottoms of the square wave at 100Hz. Tr3 
was found necessary to isolate the output from the 

Internal view of the prototype. 



You can see why we sell 
a lot of multimeters. 

Ours are so much easierto read. 

The Eagle K1400,for i nstance, has a bigopen face 

and a beautifully laid- outmirrorscale. 
Decibels and AC Voltage are picked out in red, 

and the others in black.Which makes itall 

crystal clear. 

The K1400iseasierto use,too.There a re two 

knobs:the leftforfunctions,the rightfor 
range limits. 

Again, you can'tgo wrong. Everything's clearly 

marked, i ncl ud i ngthe 'Off' position which protects the 

meter movementagainst knocks a nd bangs. 

And, of course, Eagle's 

exclusive overload protection circuit 
is built in. 

All Eagletestequipmentis likethis. 

Simple to use. Reliable. Backed by a full 

two yea rgua ra ntee. 

And like H.W.Hellyer,one of the 

countrÌs leadingtechnical experts said, 

"Notbyany meansexpenSive: it iswell 

worth what it costs' 

If you send usthe coupon,we'I I 

send you ourcatalogue. 
'R.E.R.- September, 1971. 

SPECIFICATION Ranges -K1400 
D.C. Volts : 0-0.25, 1, 2.5, 10, 50, 250, 1,C00 and 5,000 volts. 
Input resistance : 20,000ohms /volt. 
Accuracy : betterthan ±3% full scale. 
A. C. Volts: 0-5,000 volts in six ranges, steps similartoabove. 
In put resistance : 5,000 oh ms /volt. 
Accuracy: betterthan ±4 %full scale. 
D.C. Amps:0 -50 microamps, 1 mA, 10, 100, 500mA and 10 amps. 
Accuracy: better than ±3 %full scale. 
A.C. Amps: 0 -10A in 4 ranges, steps as before. 
Accuracy : betterthan ±4% full scale. 
Resistance: 0-20M ohms in 3 ranges. 
Accuracy : betterthan ±3% of scale length. 
Decibel scale: -20to +50dB. 
Standard level : OdB =1 mW, 600 ohms load. 
Frequency Response: 10- 100,000 Hz for 2.5V,10V and 50V ±0.5áB. 
Size:63 x8x3$ in. Weight: 3 lb. 
Rec. Retail Price: £28.00 

Eagle Internal ionm1° 
Eagle iriternatronal Drec,,ion Cecile Heather Park Drive 

Wembley HA0 1SU Telephone 01903 0144 

r Please send me yourcatalogue with full 1 
detailsof Eagle multimeters and 

othertestequipment. 
Name 

L 

Address 

PW, A 
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NEW 
STANDARD 

FRO M SAXON...... 
& CUSTOM -BUILT SOUND EQUIPMENT MUSICAL INSTRUMENTS, NEW & SECOND -HAND 

THREE LOW- PRICED AUDIO MODULES - 100W - 35W - 25W (all ratings 

SA100£10.90 carr. free SA35 £4.45 carr. free SA25 £2.95 carr. free 
16 transistors - 6 diodes 8 transistors -2 diodes 8 transistors -2 diodes 

41 "x4 "x1" 4 "x3 "x1" 4 "x3 "x1" 
COMPLETELY BUILT AND TESTED - SATISFACTION GUARANTEED 

Employing the latest silicon devices these 
three modules excel in the field of low -cost 
high quality audio. All three modules are 
short and open circuit proof and the 100 watt 
module has further protection against over- 
heating and faulty inductive loads, All 
modules may be used with a wide range ofl 
supply voltages and loads. 
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE 
EXTRAORDINARILY LOW PRICES POSSIBLE. 

1 ,1 

1 ,....1,00,. ti 

BRIEF SPEC. FOR ALL THREE MODULES 
Response 15- 40,000 Hz ÿ 1 dB 
Distortion 0.2% (a,' 1 kHz 
Loads 4 -8 -16 ohms 
Quiescent current 15 mA 
Noise Better than -75 dB 
Supply voltage 25 -45 volts SA25/35 

40 -70 volts SA100 
ALL MODULES ARE CONSTRUCTED 

ON GLASS FIBRE P.C. BOARD 

' ' 
" 

* ift4s 
s 

O 1r- 
, 

= '. . '* . 

STABILIZED 
SUPPLIES 

I 
P845- supplies two SA25 or two SA35. 
Fully assembled and tested, £2.85. 
MT45 to suit the above module £2.85. 
Carr. PS45 free, MT45 20p. 

F SPECIAL OFFER. Complete 
power supply if purchased 
with either two SA25 or two 
SA35, only £5 . 00. 

PS70- Complete supply for 
two SA100's including 
mains transformer for 
music use, £7.75. Carr, 45p. 

SOUND to LIGHT CONVERTER 
This single channel light unit Is the ideal 
low -priced addition to the D.J.'s equipment. 90 
It will operate from the bass notes thus 
flashing lights up to 1000 watts in time with Carr, 
the music. Complete with control and Free 
attractive case -fully tested and guaranteed. 

120 WATT MODULE 
for 8 ohm systems. q 

GOODMANS 12P 
12 "50W90ca 
only £10.90 carr. 
30p 
Famous British 
25W 12" loudspeaker 
only L4.95 carr. 20p 

Rugged transformer 
driver stage. ' i J 
£13-90 carr. 20p or 
with supply L18.95 carr. 40p. 

F-n 
,. 

ANOTHER SAXON r S 
I0 

CSE AMPLIFIER [72 carr. I PRICE BREAK- THROUGH free. 10W cont. R.M.S. 
100W music. Two inputs, 

A UNIT TO SATISFY ALL THE NEEDS OF A HIGH QUALITY DISCOTHEQUE 
LOOK AT THESE FEATURES 
* Left /right fader, treble and bass controls for decks. 
* Microphone input ring own volume, treble and isto controls. * Headphone monitoring (P.F.L.) with s 100mW undistorted output. * Master volume control -output levels up to I volt. * Suitable with all power amplifiers or with the SAXON SA series of 

amplifier modules. 
bass, treble. 
FULLY GUARANTEED. 

e e - t a 
/ -- - o 

SAXON DISCO MOWLE ` 

STEREO 100 AMPLIFIER. STEREO CONTROL 
FET inputs four channels 

]A( 
100 watts R.M.S. 8 ohms. 

UNIT only £15.80 Care 
L4BS0. SOW version. 
[7775. * Built -in mains operated power supply, or may be battery operated. * 20- 25,000Hz response. 

MONO VERSION with P.F.L. still * -b5d8 noise level. 
1. V b L 4 G e j * Accepts all ceramic cartridges. 

available at L6.50, carr. 20p * 26dB tonal variation. 
tilSAXO SATISFACTION GUARANTEED * Smart black pan 

(Illuuracion shows Mono Unit only) 

S.A.E. WITH ALL ENQUIRIES PLEASE - TELEPHONE ORDERS & EXPORT ENQUIRIES WELCOME 
CALLERS AND MAIL ORDER: CALLERS ONLY: 
327 -331 Whitehorse Road, SAXON ENTERTAI N M ENTS 6a Deice Road, Rochester, Kent. 
West Ciovdon CRO 2HS. 01 -684 638') Medway 44203 

poly - planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watts peak. Frequency range: 40 Hz -20 KHz Sensitivity: 85 dB /M for 1 watt electrical Input. Input impedance: 
8 ohms. Operating temperature range: -20 °F to +175 °F. Size 
(WxDxL): 17/18" x 113/4" x 1411/15 ". Weight: 19 ounces. 

£6.50 each Stereo pair £12.50 
post free 

web europa 
P.O. Box 162, Watford WD1 1AA 
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Newest, neatest 
system ever de- 
vised for storing 
small parts and 
components : re- 
sistors, capacitors, 
diodes, transis- 
tors, etc. Riçid 
plastic units, in- 
terlock together 

DISCOUNT 
to vertical and 
horizontal corn- 
in 

ICES 
parent plastic 

Trans- 

drawers have label 
slots / removable 
space dividers. Build up 
any size cabinet for wall, bench or able top. 
SINGLE UNITS (5'x 21 "x2 } -) LI.35 Dozen 
DOUBLE UNITS L2.25 Dozen 
TREBLE (3D) L2.35 for 8 
DOUBLE TREBLE 2 draws in one outer case (6D2) 13.65 
for8 extra large size (6D1) £3.30 for 8. 
PLUS QUANTITY DISCOUNTS I Order LS and over Deduct 5% in the L. Order 
LIO and over Deduct 74% in the L. Order no and over Deduct 10% in the L. 
Pack. /Post., Carr., Add 35p to all orders under LS. Orders over L5 P /P /C free. 

(Dept PW 10) 124 CRICKLEWOOD 
BROADWAY, LONDON N.W.2 
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R2 
68k 

R3 
68k 

R4 
120k 

Tr3 
BC107 

Tri 
BC107 

OD 

SWtb 

Cr Do Tr2 
BC107 

Ca ,Cd 1yF 
Cb,Ce- 0.01yF 
Cc ,Cf -0.001yF 

SW1: A-100Hz 
B-1kHz 
C-10kHz 
D-OFF 

C3 

50yF 

R5 R6 
560 680 

n 
N.. 

R11 A 
100 

B 
SW1C 

ZD1 
7.5V C 
tener _Q 

R7 

5.6k 

C 

b BC107 
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Fig. 1: Complete circuit of the Audio Reference Source. 

multivibrator. As this stage contributes no gain it 
may be thought that the output network could be 
connected directly to the slider of VR1 but this would 
vary the load at the collector of Tr2 and affect the 
frequency and level. The inclusion of Tr3 makes 
certain that this interaction is minimal. 

The output from the emitter of Tr3 is taken via 
the d.c. blocking capacitor C3 to a decade attenuator. 
At each of these output sockets the output is one 
tenth that of the previous one. 

Because of the operation of a multivibrator, we 
can always be sure that the output will be constant, 
irrespective of frequency as long as the supply volt- 
age is constant. This is done by including a zener 
diode with a rating of 7.5V in the positive supply 
line, the voltage drop taking place across the resistor 
R11. SW1 is a three -pole, four -way switch; three of 
the sections are used to alter the frequency of opera- 
tion of the multivibrator, the fourth section acts as 
the on -off switch. 

The whole circuit is very simple as can be seen 
from Fig. 1. BC107 transistors are specified but 
BC108, BC109 or their plastic versions (BC168 and 
BC169) can also be used, as can a 2N2926. None of 
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Fig. 2: The component layout on Veroboard. The only breaks in the 
copper strip are those near the mounting holes. 

* components list 

n 

Do 

R9 

6.8k 

T 
9V 

IPP3 

R8 R10 
680 680 

Resistors 
R1 lid) 
R2 68ko 
R3 68k11 
R4 120k52 
R5 56052 
R6 68052 

All resistors }W, 5 per cent types. 
VRI 1kí2 linear pot., carbon track 

R7 5.6kf2 
R8 68052 
R9 6-81Q 
R10 680f2 
R11 10052 

Capacitors 
Cl 50µF 10V min. 
C2 50µF 
C3 50µF 

Semiconductors 
Tri BC107 see text 
Tr2 BC107 

Ca,Cd 0.1µF Mylar or ceramic 
Cb,Ce 001µF 
Cc,Cf 0.001µF 

Tr3 BC107 see text 
ZD1 7.5V, 50mW zener diode 

Miscellaneous 
SW1, three -pole, four -way rotary switch; 3 off coax 
sockets -see text; battery clip; Veroboard, 16 x 9 

holes, 0-15in. matrix; small aluminium case with lid. 

these changes will affect the constant output which 
is controlled by the supply voltage and nothing else. 

VR1 should of course be a linear control and the 
associated knob can be calibrated if required. 

The capacitors in the multivibrator may not give 
the exact frequency specified, this will depend on 
their tolerance, but it should be close enough for all 
practical purposes. 

The unit takes only a small current and this is 
adequately provided for by a PP3 battery. 

CONSTRUCTION 
The component layout of such a unit is far from 

critical but that used in the prototype is both simple 
and neat. The majority of the components are 
mounted on a small piece of 0.15in. matrix Vero- 
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board, 16 holes by 9 holes; this can be cut from a 
standard 212in. width. The component layout is shown 
in Fig. 2. Various take -off points are letter coded R 
to Z to tie up with the main wiring diagram in 
Fig. 3. 

No breaks are necessary in the copper conducting 
strip of the Veroboard other than those near the 
mounting screws. The battery negative is taken to 
the board by a wire running from a small solder tag 
which fits under one of these mounting screws. 

The frequency determining capacitors are mounted 
directly onto the switch SW1, this can be seen from 
the photograph of the prototype. 

The output sockets are mounted next to each other 
and the attenuating resistors are wired directly to 
these, the chassis connections being taken to solder 
tags under the mounting screws. Coax output 
sockets were used on the prototype mainly to con- 
tinue standardisation in the author's test equipment 
but other types -such as phono sockets -can be 
used. 

The component board is held onto the chassis by 
means of a short length of aluminium angle bracket. 

R 

o 

Solder 
tags 

Battery clip 

Fig. 3: The wiring diagram. The letters R -Z. match up with those in 
Fig. 2. 

CALIBRATION 
It is not possible to say what the exact output will 

be for any particular version, this depends on the 
saturation of the individual transistors, but what 
can be said is that it will not vary with frequency 
or battery voltage. If a highly accurate output is 
required this is best measured on a 'scope. The out- 
put can also be reduced to a reference figure by 
wiring in an extra resistor between the collector of 
Tr2 and VR1. If the output is say 2V and the maxi- 
mum output wanted is 1V then a lkfl resistor will be 
required. The output from the prototype is 1.8V and 
this level has been found sufficient. The output from 
the other decade outputs is 180mV and 18mV at 
maximum output. 

BACK NUMBERS 
We regret that the back numbers department of P.W. has 
now closed and consequently we are unable to supply these. 
Requests for specific back Issues can usually be Included 
in our 'CQ' section; there Is no charge for this but it is a 

service between readers and P.W. is unable to meet any 
of these requests. 
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NEWCOMERS 

to the medium waves are often 
surprised at the number of West African 
countries that can be heard on this band. La 

Voix de la Revolution located at Conakry in the 
Republic of Guinea, is a conspicuous signal on 
1403kHz after 2300hrs GMT. Programming is African 
in style with announcements in French. The new high 
power broadcaster at Bissau, Portuguese Guinea can 
be logged on 1070kHz between 2300hrs and 0100hrs 
GMT with pop music, announcements and news 
being in Portuguese. From the Canary Islands, the 
high power Radio Nacional Espana outlet in Tenerife 
is a strong signal on 620kHz after 2300hrs. Pro- 
grammes are in Spanish and there is interference at 
times from Batra in Egypt. Dakar, Senegal on 764kHz 
can be heard on weekdays with African music and 
French announcements after Sottons, Switzerland 
closes down. From the Republic of Zaire (Congo) the 
station at Kinshasa on 692kHz is on the air all night 
and is audible, with African programming after the 
East German station on this frequency signs -off, 
usually at 0100hrs GMT on weekdays. Radio Nigeria 
at Enugu is on 1320kHz until sign -off at 2300hrs GMT. 
Programmes are in English and can be found during 
the last half hour of transmission, as a weakish signal 
between the European channels 1313kHz and 
1322kHz. Another English speaking broadcaster is 
occasionally heard on 629kHz. This is ELBC at 
Monrovia, Liberia which closes down at 0045hrs GMT 
and is usually logged towards the end of its 
transmission. 

A new broadcaster in North Africa has appeared 
on the Long Waves. It is located in Algeria and is 
audible in the UK during the evening on 254kHz 
(1181m); a channel it shares with Lahti, Finland. 
Programmes are in French and reception reports, 
which are requested over the air, should be sent to 
Radio Television Algerienne, 21 Boulevard des 
Martyrs, Algiers, Algeria. This is the second North 
African to appear on the LWs in recent years: Azilal, 
Morocco is on 209kHz with programmes in Arabic 
and can be logged after dark with some interference 
from Kiev on the same channel. The range of long 
wave stations increases considerably at night - 
Europeans fade -in regularly along the eastern sea- 
board of North America after local sunset. Stations 
heard in the UK by the writer include Reykjavik, 
Iceland on 209kHz at 0100hrs GMT; Ashkhabad, 
Turkmenia on 200kHz after Droitwich signs -off; 
Ankara, Turkey 182kHz with sign -off at 1930hrs 
GMT; Baku, Azerbaijan on 218kHz at 0100hrs GMT; 
Novosibirsk 272kHz at 0130hrs and Omsk 394kHz at 
1900hrs. In Europe, the long waves covers 151kHz to 
282kHz but in Asiatic Russia the band extends to 
400kHz. Regulars to be heard in the "hf" section are 
Orenburg 300kHz; Kharkov 384kHz and 

. 
Minsk 

400kHz. 
Please send logs and information about the 

medium waves to the author at 132 Segars Lane, 
Southport PR8 3JG. 



INCREASE 

YOUR 

KNOWLEDGE 

Establkhod Iß91 

MANY COURSES TO CHOOSE FROM incl. 
RADIO & TV ENGINEERING & SERVICING, 
TRANSISTOR & PRINTED CIRCUIT SERVICING, 
COLOUR TV SERVICING, ELECTRONICS, 
NUMERICAL CONTROL ELECTRONICS, 
TELEMETRY TECHNIQUES, CONTROL SYSTEMS, 
ELECTRONICS FOR AUTOMATION, 
COMPUTERS. ETC. 

ALSO EXAMINATION COURSES FOR 
C. & G. Telecommunication Technicians' Certificates 
General Radio Communications Certificate 
Radio Amateurs' Examination 
General Certificate of Education, etc. 

BUILD YOUR OWN RADIO AND INSTRUMENTS 
With an ICS Practical Radio & Electronics Course you gain a 
sound knowledge of circuits and applications as you build your 
own 5 -valve Superhet Receiver, Transistor Portable, and high - 
grade test instruments (shown below). Everything simply ex- 
plained. All components and tools supplied. For illustrated 
brochure, post coupon below. 

r 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES 

C & G Radio Servicing Theory 

THERE IS AN I Cs COURSE FOR YOU 

Whether you need a basic grounding, tuition to complete 
your technical qualifications, or further specialized 
knowledge, ICS can help you with a course individually 
adapted to your requirements. 

There is a place for you among the fully -trained men. 
They are the highly paid men -the men of the future. 
If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 

ICS Courses are written in clear, simple and direct language, 
fully illustrated and specially edited to facilitate individual 
home study. You will learn in the comfort of your own 
home -at your own speed. The unique ICS teaching 
method embodies the teacher in the text; it combines 
expert practical experience with clearly explained theoretical 
training. Let ICS help you to develop your ambitions and 
ensure a successful future. Invest in your own capabilities. 

FILL IN AND POST THIS COUPON TODAY 

You will receive the FREE ICS Prospectus listing the examination 
and ICS technical courses in radio, television and electronics 
PLUS details of over 150 specialized subjects. 

Accredited by the CACC. 

PLEASE SEND FREE BOOK ON _ _...... 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. TA28, INTERTEXT HOUSE, STEWARTS ROAD, London, SW8 4UJ. 
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BSR LATEST SUPERSLIM 
STEREO AND MONO 
Plays 11-, 10- or 7- recorda. 
Auto or Manual. A high 
quality unit backed by BM f reliability with 12 months' 0. 
guarantee. AC 200/860,. 
Ma 181 x lllin. 
Above motor board 811n. 
below motor board Sib. 
with STEREO and MONO ITAL £8.75 Poet 116,. 

Plw: w°Or 
MPATIBLE 

17.75 Pat 1611. 

RCS DE -LUXE 8 WATT AMPLIPIER. Eaady made 
laded. Printed elreuit. 8 watts output. To and volume 
control.. Complete with two knobs, , output valve and 
nodóer and high performance loudspeaker. Doable wound 
rally isolated main. transformer. AC. Rains 200/860V. 
Eap,n.. 60- 18,000 cps. Mndtivity 800mV. E4 Pat 

ß6p. 

R.C.S. PORTABLE PLAYER CABINET 
Really smart ,.,saran with spasm for RCA AmpliSere 
and most modern autoohangen. Else 17 x 16 x Sb apnea. 
Nita) fittings. Carrying handle- 

£4 
Pest 

Popular colours. Two-ton. miss comet rip. 
GARRARD DISCO DECK 
f I0 Poet Pre, *E -1 

4 ,pads. Plays all , :OP' ' shoo of reoord.. 4 jj 

Solt heavy duty 7 

motor. pin. steel 
turntable. Plug In bead 
complete with stereo/mono 
cartridge. Adjustable Mau. premure. Aniostop. Brown 
and Cream finish. AC male 110 /240V. Base plate sin lain. x Bin. Operating area 141n. x 1211n. Above motor 
board Mn., below motor board ß11n. Ideal for Home 
HI -P1 or Discotheque. 
GARIAARD AUIOCHANGERS with Somata Cartridges 
Stereo Diamond and Mono Sapphire. Modal 1026 110. 
Model 8600 Stereo and Mono Atuochaager 1114. Pat 26p. 
SIR JUNIOR SINGLE PLAYER f4.50 Turntable, 4-speed motor and separate pick -up 
HI -PI PICK -UP CARTRIDGES. Diamond LP /Stereo 
Stereo/Mono STA 12.60; 0294 1260; GP98 5800; 
Sapphire Mono GP91 dl 50; Power -point LP /78. 60p. 

E.M.I. WOOFER AND ANIIIIA 

£5.75 Post 26p 
Comprising a One example of a Woofer 
10; x Olio. with a massive Ceramic 
Magnet, 44os, Gana 18,000 lines. 
Aluminium Cone centre to improve 
middle and top response. Also the R.M.I. 
Tweeter Siln. square ham special light- 
weight paper cone and magnet fine 
10,000 lines. Crossover condenser supp- 
lied. 
Impedance Standard 3 ohms 
Marimum Power 12 watts 
Useful Response . 86 to 18,000 cps 
Base Resonance 46 cps 
SUITABLE ENCLOSURE 20 x 13 x9in, 49 POST 2Sp 
MODERN TEAK DESIGN 

WEYRAD P50- TRANSISTOR COILS 
RAM Ferrite Aerial.. 72p Span Cores 3p 
Ose. P50/1AC 33p Driver Trans. LPDT4 . 68p 
I.F. P50 /2CC 470 kc /e 86p Printed Circuit, PCA1 . 68P 
3rd I.F. P50 /8CC lip J.B. Toning Gang 65p 

P61 /1 
r P61 /2 86p 

O 

grad Booklet lOy 

Mallard Ferrite Rod 8 x lin. 200 6 x Iin. 30p. 

VOLUME CONTROLS 
Long spindles. Midget SW 
I K. ohms to 8 Meg. LOG or 
LIN. L/8 15p. D.P. 25p. 
S TEREO L/8 56p. D.P. 75p. 
Edge 6K. 8.P. Translator 25p 

BOOhm Coax 4p. yd. 
BRITISH AERIALITE 
AERAXIAL -AIR SPACED 
40 yd. *1 40; 60 yd. 12. 
FRINGE LOW LOSS nn yd. ideal 686 and colons. 

81n ELAC 
HI -FI SPEAKERS 
Dual cone plasticised roll 
surround. Large ceramic mag- 
net. 50-16,000 cps. Bass 
resonance 55 
cps. B ohm Im- 
pedance. 10 
watts mudo 
power. £3.75 
B LAKE ALUMINIUM CHASSIS 18 s.w.g. Mn. rides. 7 x 4in. 
469;1) x lin. Bop: 11 x 712. 70P; 18 x plu. 90p; 14 x I lin. 
96p' 18 x 141n. WP; 11 x Sin. 60y; 16 1010. 11 
ALUMINIUM PA 18 s.w.g. 6 x 41n. Sp; 8 x 6io. 15p; 
14 x Bln. 16p ;10 x lin. 19p; 18 x Sin. 20p; 12 x 8in. 2ßp; 
1S x Sln. Sep; 14 x 9la. 34p; 18 x lß1n. 40p; 16 x 101, 501, 
1t Inch DIAMETER WAVE -CHANGE SWITCHES 25p. 
I p. 2-way, or 8 p. 6 -way or 3 p. 4-way 25p each. 1 p. 18 -way. a 4 p. 1-way, or 4 p. 3-way 116p. 
TOGGLE IWITOHE6, x.145; dp. 180; 40. dt. gib. 
"THE INSTANT" BULK TAPE 
ERASER L HEAD DEMAGNETISER 
100/11609. 

eaflet 1 A.E. i6 «t 

Hl -FI STOCKISTS RETURN OF POST DESPATCH 

R.C.S. STABILISED POWER PACK KITS 
All parts and instruction. with Zeller Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Maim Transformer 
input 200/240v. AC. Output voltages available 6 or 9 or 
12 or 15 or 18 or 20v. DC at 100mA or lea. 
PLEASE STATE VOLTAGE REQUIRED. f2 POST 
DetaW B.A.E. 8in Si x It x 111n. FREE 

GENERAL PURPOSE TRANSISTOR 
PRE - AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.M. Guitar. Can be used with 
Battery I-12, or H.T. line 200 -800. D.C. operation. 
Bin 15' x 11" r 1 Response 25 c.p.e. to 85 Eats. 96db gain. 
For use with valve or translator equipment. Pat 
Full Instructions supplied. Details S.A.E. P lop 
VIEW TUBULAR ELRCPROLTTICO CAS TYPES 
11/160V .. 14p 5160/86V .. 14p 50+60 /1ß0V .. 86, 
4p60V .. 14p 6001ß6V .. LOp 60+100/850V.. 68P 
3 /460V .. 14p 1000 /26V.. 36P 511+31/1160V .. 18p 
16/460V lbp 1000/60V .. 47p 311+83 /450V .. 33p 
111/450V 20p 1 +8 /450V 18p W5 +60 /ß66v 6Op 
116/116V lOp 8 +16/450V 20p 311+81 +88 /050V 41p 
W /WV .. lop 10 +16/460V PAP 100 +50 +110/350V4Ip 
100 /16V 10p 11 +8E /1609 25p 
LOW VOLTAGE ELECTROLTTICS 
1, 1l. 4, 1 S, 10. l6, 80, 50. 100, 2.00m1. 15V. 10p. 
Molt lV. 1511 ; 16V. top ; 00V. Sop. 
1oo0mr. 11V. 17p ; ß6V. 85p ; 60V. 47p ; 100V, 701. 
1O00mF. 6V. 65pP : 86V. 42p ; 50V. 671. 
1600m1r. 60V. *lr ; $000m ?. 26V. 47p ; 10V. 06p. 
6000m7. SV. ß6p; 16V. 42p; ß6V. 750; $1V. 01p; 10V. /6p. 
CERAMIC 1N to 0.01 nit 4p. Enver Mica l to 10006x, 4p. 
PAPER WOO-04 lap, 0 6 18p; lmr lip; Sur 150V 160, 
500V -0001 to 0.06 4p; 01 5p; 016 6p; 0.47 116p. 
OH.YER MICA. Cl.,. tolerance 1% 0 0- 600011 Sp; 600 -61100 
pr lop; 0,700. 6.0000 Sop; 6,800p11 -0001, mid 80v; soot. 
TWIN GARS. "0-0" SOSOP+ 17Op ?, 66p; flow motion drive 
11114 +81111 with 06+ 060E Wp 600,E slow motion. standard 

small B-gang WOO 6100. 
SHORT WAVE, SINGLE. 100 80p; We 06111 6011 66p. 
IRON PAZ= INDICATORS 1160V AC /DO Rd or Amber 10p 
RIOIIITORO,; w., i w., S0°ó 1p; b w. 60 10 ohm. to 10 meg 
HIGH STABILITY. i w. 2% 10 ohms to 1 meg., 10p. 
Ditto 6% Preferred value, 10 ohm. to 10 meg., 4p. 
WINE -WOOED RESISTORS 6 watt, 10 watt, 16 watt, 
10 ohms to 100K, lop each; Si watt, 1 ohm to l 'ohm 10P 

GARRARD DECCADEC SP25 MKII 
RECORD PLAYER 
With Stereo /Mono 
Deram Cartridge 
transcription 
head and arm 
Four speed.. 
101in. turntable. 
Anti- rumble filter 
Bias compensa- 
tion. 
Laboratorymotor. 

SPECIAL Lx1 O Ga! O 
PRICE aTr v Post 

ß6p 

METAL PLINTH & PLASTIC COVER 
Cut out for most Garrard or 

£5450 B.S.R. Will play with cover In 
position. Latest design. 
Covered In black leatherette. 
Antimagnetic. 18} x 14} x 74In. Post 25p 
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 

WAX POLISHED FINISH AT SAME PRICE 

MAINS TRANSFORMERS ALL POST 
Sep each 

250 -0-850 80 mA. 6.8 v. 4 amp. 11.60 
250 -0-2b0 80 mA. 6.8 v. 8 6 a. O.8 v.1 a. or 6 v. 8 a *8.60 
360 -0-850 80 mA. 6 8 v. 3.5 a. 6.3 v. l a. °r 6 v. 8 a *8.00 
300 -0-300 v. 120 mA., O.8 v. 4 a. C.T.; 6.8 v. 8 a *8.86 
MINIATURE 200 v. 2OmA., 6.8 v. l a. 81 x 81 x Sin. 75p 
MIDGET 220 y. 45 mA., 6 8 v. ß a. 21 x 80 x ß1n. 90P 
MINI-MAINS 20v, 100mA. 11 x if x ltio 60p 
HEATER TRANS. 88,. 8 a. 60p 
Ditto tapped sec. 1.4 v., 2, 8, 4. 5, 6.8 y. 1l amp 96p 
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs 
at 2 amp. 8, 4. 5, 6, 8, 9, 10, 12, 16, 18, 24 and 80 v. *2.26 
1 amp., 8, 8, 10, 12, 18, 18, 20, 24. 80, 88, 40, 48, 60, 12.25 
2 amp. 6, 8, 10, 12, 18, 18. 20, 14, 80, 86, 40, 48, 60. 18.86 
6 amp. 6, 8, 10, 12, 16, 18, 20, 24, 80, 86, 40, 48,6.18 75 
AUTO TRANSFORMERS 115v. to 230v. or 280v. to 116,, 
lbOw. 1886; 500w. 1625; 760w. 110; 1000w. 114. 
CHARGER TRANSFORMERS. Input 200 /260v. 
for 6 or 12v.. It amp., *1.50; 1 amp *1.80; 4 amp. 22.60. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12v. outputs, 10 amp. 40p; 2 amp. Slip; 4 amp. 86p 
LUCAS 2D8500 Bridge 70V 6 amp Il. 

E.M I. x 8i n. 
SPEAKER SALE! 
With twin f3 95 and crossover, 10 watt. 
State 3 or S or 16 ohm. 
(A. Illustrated) Pod 86p 

With Band tweeter cone and ceramic 
magnet. 10 watts. 
Bass ru. 46-60 one. 
Flua 10,000 gauss. 
State 8 or 8 or 16 ohm. Post 25p 

Teak Cabinet Site 16 x 10 x Oin. Post 26p l.5 
MINIMUM POST AND PACKING ISp 

E 1.95 

RADIO COMPONENT SPECIALISTS 
Radio Books t Component Lists Sp. Written 

500 

ALL MODELS "BAKER SPEAKERS" IN STOCK 
Hi FI Enclosure Manual containing 20 plans, crossover 
data and cubic tables. 42p. Pat Free 

BAKER I 2in. MAJOR 19 
' ` 30- 14,500 c.o.s., 121,. 
rM i double cone, woofer and 

tweeter cone together /.. with a BAKER ceramic 
magnet amiably having 
a fins density of 14,000 
gauss and total flux of 
146,000 Harwell.. Hass 
renounce 40 c.p.s. Rated 
SO watts. Voice coil. 
3 or 8 or 15 ohms. Post Free 

1 Module kit. 80-17,000 op.'. 
with tweeter, crossover, 
baffle and 

£ I I.50 à_ imitactions. 
BALER "B1í1- SOUND" SPEAKERS 

'Group 25' ' 'Group 35 Group 50'' 
16 lab f7 Il Inch E9 16 Inch £19 46 watt Si watt 6O watt 
Ourler 16 ohm 8 a 8or 15 oh oil 8 or 16 ohm 
TEAK HI -PI SPEAKER CABINETS. Fluted wood front 
For 121a. or 101o. dia. speaker 80 x18 x Bin. W. Post 86p 
For It x lin. or Mo. spear 16 x 10 x 91n. W. Pod WY For 10 x Rn. or Mn. speaker U x 8 x Sin. U. Pod 269 
LOUDEPEAKEE CABINET WADDING 181n. wide, 16p ft. 

GOODMANS 61 in. HI -FI WOOFER 
s ohm, 10 watt. Large commie magnet. 
Special Cambric cone surround. Frequency 
re.pnna 30- 18,000 opa. Ideal P.A. Columns. 
HI -FI Enclo.eres Systems. etc. £4 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequenolee 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Stuc 8i x 
8k x Bin. deep. Rating 10 watts. 8 ohm 
or 16 ohm model.. LI .90 Post lop 

SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
Horn Tweeters 8- 10kc /s, 10W 8 ohm or 16 ohm *1.50. 
De Luxe Horn Tweeter. 2-18 Kc /s, 10W, 15 ohm U. 
TWO -WAY 8000cpi CROSSOVERS 3 or 8 or 16 ohm 96p. 
SPECIAL OFFER; 80 ohm I1in.; B ;In.; 85 ohm. Ito.; ils 
26 ohm, S;in. dl..; lin dia.; 6 x 4in.; 8 x Sin. Li EACH 16 ohm, Blin. dia.; 6 r 4in.; 7 x Un.; TYPE 
8 ohm. Bain. Bin. 5 x Mo. 
LOUDSPEAKERS P.M. 8 OHMS. 7 x 41n. 5125 ; Olin. 8160; 
8 x 610. 1160; 8 x 2iin. 11.60 8 in. 11.75 ;10 x bin. 11.90. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
Sin. dia. 4 watt; loin. di.. 5 watt; 12in. dis. 6 watt 
8 or 8 or 15 ohm models 62.00 each. Port 15p. 
VALVE OUTPUT TRANS. 26p; MIKE TRANS. 50:1 26p. 
6 WATT MULTI -RATIO, 8.8 and 15 ohms 80p. 

BAKER 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
4 Input. speech and 
music. Miring facilities. 
Reep nee 10- 80,000 cps. Matches 
all loudspeakers. A.C. 2001260V. 
Separate Treble and Bau control.. 
Guaranteed. Detail, S.A.E. E49 Post 

Fns 

BARGAIN AM TUNER. Medium Ware. £4.50 Transistor 8aperhet. Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER 
Add musical highlights and bound effects to recordings. 
Will mir Microphone, records, tape and tuner f3.50 with separate controas loto single output. 9 volt. 
STEREO VERSION OF ABOVE *4.50 . 

BARGAIN FM TUNER 88 -108 Mc /. Sir Transistor. 9voll 
Printed Circuit. Calibrated slide dial toning. L12.50 Walnut Cabinet. Sise 7 x 5 x 41nch 

BARGAIN FM TUNER u above leu cabinet f8.85 
BARGAIN 8 WATT AMPLIFIER. 4 TraaWtor 13.50 9 Push -Pull Ready built. with volume control. ,. 

COAXIAL PLUG Op. PANEL SOCKETS Sp. LINE lip 
OUTLET BOXES, SURFACE OR FLUBS ß6p. 
BALANCED TWIN FEEDERS 800 ohm. 6D yard. 
JACK SOCKET Std. open -circuit 14p, closed circuit 83p: 
Chrome Lead Socket 45p. Phono Pluagga. Sp. Phono Socket Sp. 
JACK PLUGS Std. Chrome 15p; 3-6mm Chrome 14p. DIN 
SOCKETS Chaut. 3 -pin lop; 5-pin lop. DIN SOCKETS Lead 
3-pin 18p; 6 -pin 25p. DIN PLUGS 3-pin 18p; ti-pin 9611. 
VALVE HOLDERS, 6p; CERAMIC Sp; CANS 6p. 

E.M.1. TAPE MOTORSptut 1611. 
120,. or 840v. AC. 1,200 r.p.m. 4 pole 
18emA. Spindle 0 .187 x 0 76m, 11.25 
Biao 81 x et x 8i1n. (Netn oted). 
BALFOUR GRAM MOTORS 

r 
50mA. Spindle ; x 8/20. Sine 85 

pois 

8I x LI. x lain. 

120v. or 240v. A.C. 1,200 

Poet 

.p.m. 

lop 

4 

P 
CUSTOMERS FREE CAR PARK CALLERS WELCOME 

337 WHITEHORSE ROAD, CROYDON 
Open 9 -6 p.m.( Wednesdays 9 -1 p.m., Saturdays 9-5 p.m.) 

(Export: Remit cash and extra postage.) Busto S0, 68, 159 Rail Selhurst. Tel. 01. 684 -I66S 
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og probe' 

LAURENCE COOK 
TRE circuit to be described was designed to fulfil 

the need to see what was going on in TTL 
logic systems without having to use a volt- 

meter to determine whether a "1" or "0" existed at 
any point. To give a positive indication of the 
presence of a logic level it was decided at the outset 
to have two lamps, corresponding to a "0" or "1 ". 
Neither lamp would light with the probe either 
floating or at an inadmissible voltage (e.g. 1.2 volts). 

Since the probe has been completed, it has proved 
extremely useful to me (and to those who have 
borrowed it!) and will doubtless soon repay its cost 
in time saved tracking down faults. It may even 
encourage people to "have a go" at logic circuitry, 
since it quashes the familiar cry, "I can't see what's 
going on inside those bugs ". 

CIRCUIT 
Only four transistors, four resistors, two diodes 

and two bulbs are used (see Fig. 1). A few moments 
spent studying the circuit should enable one to spot 

R1 

11k 

R2 
6.2k 

Probe 

R3 
4.7k 

e 

Tr4 
BFX29 

C 

+5V 

LP2 
6V 
50mA 

R4 
1.6k 

All resistors ¡W 5 °/., ;;T:@ 

Fig. 1. Circuit of the Logiprobe. 

the fact that it is really two circuits, one the inverse 
of the other; that is, Tr3 and Tr4 are arranged in a 
similar fashion to Trl and Tr2 but "upside down ". 
The reason for this is simple. 

With the probe on a logic "0" the voltage at Trl 
base, determined by the divider chain and probe 
voltage ( >0.8V) causes Trl to turn on. Trl collec- 
tor goes towards +5V and Tr2 emitter does the same, 
since Tr2 operates in common collector mode. LP1 
therefore lights, indicating a logic "0 ". Similarly a 
logic "1" at the probe causes the voltage at Tr3 
base to turn Tr3 on, and so Tr4 drives LP2, which 
lights up. 

The resistors in the divider chain are of such 
values as to keep both lamps off when the probe is 
either floating or between 0.8V and 2.4V with re- 
spect to earth. Should the probe be accidentally 
touched on a voltage below earth or above +5V, 
then D2 or D1 respectively conduct to prevent the 
reverse base -emitter voltages of Tr3 or Trl being 
exceeded. Resistors R2 and R3 limit this current, 
but it is inadvisable to deliberately look for trouble 
by touching the probe onto higher voltage rails for 
long periods. 

CONSTRUCTION 
The logiprobe is assembled on a piece of 0.15 in. 

matrix veroboard (see Fig. 2.), with flying leads for 
supply and lamps. This enables it to be housed in 
any convenient small plastic box. The probe may be 
made from an old ball -point pen. It is largely a 
matter of choice how one terminates the supply 
leads, but since the supply must be the same as that 
of the TTL circuitry to be tested, then small insulated 
crocodile clips would be handy. 

R1 

Probe 

R2 

b 
R4 

o 

+ 
o 

ó 

O 0 

^ '0 0 0 0 

LP2 

1 o o 

O 0 

\J0 b 

o Tr2 
o o o 0 

o o o 0 0 0 0 
break 

o o ó 'o¿__ 
e + b 

o C 6r: o ce D \ 
0 2 0 yb Tr ó 

View on o o o e /Tú3 o co I F- OV 
me Of 
transistor f- Copper strip runs this way-o.- 

o 

o ~ LP1 

o 

o o 

Fig. 2. Layout of the Logiprobe on a small piece of veroboard. Note that 
transistor leadout connections are shown as seen from on top. 

Compare this layout with photograph of completed unit. 

Start by cutting a piece of veroboard to the right 
size for the box, then solder flying leads as shown. 
Next solder in the resistors, diodes and transistors. 
Use a heatsink and a small well -tinned iron just in 
case the resistor values are altered by overheating 
them, since these determine the levels at which LP1 
and LP2 light. For this reason Rl to R4 should be 
5% or better, and not nasty old things out of that 
TV set recently butchered! Finally solder LP1 and 
LP2 onto their respective leads. 
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The lid of the box carries the two lamps which should be of differing 
colours, representing "0" or "1 ". The lamp terminals are insulated to 

prevent short circuits when the lid is fitted to the box. 

TESTING 
Connect the logiprobe to a 5V supply. If all is in 

order both lamps will be off. If not, either the supply 
is wrong, or a mess has been made of the board. 
Look for blobs of solder bridging the copper strips 
and get rid of them! If both or either of the two 
lamps are still on, make sure that everything is 
connected the right way round; we all make 
mistakes! 

Fig. 3. Test set -up using an integrated circuit. 

Touching the probe to earth or +5V should light 
LP1 or LP2; just to make sure all is well try the 
probe on an i.c. output with a voltmeter as a temporary check. (See Fig. 3). 

Finally, a word of warning. Unless one is prepared 
to fiddle for hours with stacks of resistors, use the 
components specified. If you can't resist trying differ- 
ent transistors, at least use silicon of a similar type. 

When your logiprobe is finished you'll wonder 
how you managed without it. But keep it hidden or 
people will borrow it from you! 

BINDERS /INDEX for PW 
Binders, costing £1 and indexes priced at 10p are 
obtainable from Information Bureau, Carlton House, 
Great Queen Street, London, W.C.2. Post and packing 
are free. 

Please state which volume number is required on 
your binder otherwise a blank one will be supplied. 
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ONE so often reads about the amazing advances 
and research programmes which take place 
in other parts of the globe. It is, therefore, 

refreshing to hear of some work which is being done 
in this country. This is particularly so since the 
establishment in question is the Post Office Research 
Department at Dolls Hill. 

Workers at Dollis Hill are experimenting with 
those intriguing things called magnetic bubbles. A 
new generation of words is now fast coming into 
being. For example, a "bubble eater" and a "keyhole 
generator" are commonplace. 

Basically, one method of employing magnetic 
bubbles is to lay down a series of minute conductive 
elements in the form of "T" shapes. These are 
typically formed of nickel -iron and are of the order 
of 1,um thick. The idea is that a tiny magnetic 
bubble can be transferred from one "T" to the next 
and even annihilated. Thus the bubbles can be used 
as a means of storing data. The bubbles themselves 
are only some 10 -18µm in diameter. 

The workers at Dolls Hill have developed, and I 
kid you not, a bubble detector bridge (see what I 
mean about the terminology ?). The idea is an 
extremely clever one. Four minute resistive arms of 
a.bridge circuit are formed by a deposition ot a very 
thin nickel -iron alloy which is less than 1000A thick. 
The resistivity of this alloy changes whenever it is 
subjected to a magnetic field. Thus, when a magnetic 
bubble arrives at the bridge, its magnetic field will 
affect, say, two of the "resistors" effectively altering 
their resistances and thus unbalancing the bridge. 

This work is impressive and follows closely on the 
heels of a previous announcement of work done here 
on transistors rated at around 1.5 Watts in the 
4GHz region. These transistors were reported to have 
base widths of only 0.14 microns. Truly it is a small 
world. 

Occasionally one hears news which is disturbing. 
Not only because of the actual content and what it 
implies, but also because of the reliable source from 
which is comes. This piece of news concerns lasers. 
One can use a laser beam and modulate it, thus 
using it to convey communications. If you "shine" a 
laser beam down a light fibre you can carry it from 
one place to the next. Again, it is possible to get 
quite a few "channels" on a laser beam, far more 
than you can on a single, comparable coaxial cable, 
for example. The thought now goes that for all 
communications work, land lines etc., lasers plus 
light fibres will be used. If this is true, then it could 
mean our old friend the coaxial cable is on the way 
out! 



ALMOST UNBELIEVABLE! Think of the year 1984 and what 
might be produced then -now get the fantastic ASTRAD 
17 and SEE for yourself that the incredible Russians have 
done it all NOW! It's the radio perfectionist's dream 
come true! THIS ONE SUPERSEDES ALL EARLIER 
MODELS! It will probably make your present radio seem 
like a "crystal set"! Complete with optional battery eliminator 
for both battery and mains use! Were almost giving them away 
at only E20 :75 -a mare fraction of even today's Russian miracle 
price! We challenge you to compare performance and value 
with that of EGO radios: You cant lose, we'll refund instantly 
if you are not astounded! Elegant black and chrome finish 
facia, set in fabulous Cabinet built case -constructed of 
fine Russian hardwood in beautiful Teak Veneer finish - 
prevents vibration, ensures purer and sweeter tone than ever! 
Volume controlled from a whisper to a roar that would fill a hall! 
Much wider band spread, for absolute "pin- point" station 
selection! Plus "MAGIC EYE" tuning level indicator for 
ultra perfect tuning sensitivity! Yes, the Russians have surpassed 
themselves, 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 24 hours a day, in- 
cluding all normal transmissions, VHF, AM, FM, MW, 
LW, USW, plus local and new stations not yet operational 
and messages from all over the world! Expensive TURRET 
TUNER side control waveband selection unit (as used on ex- 
pensive T.V.'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 2201240v AC mains supply. Internal ferrite rod 
aerial plus built -in "rotatable" telescopic aerial extending to 
39ins approx. It's also a fabulous CAR RADIO. Can also be 
used through extension amplifier, tape recorder or public 
address system. SIZE 14ins x 10 #ins x 4fins overall approx. 
Magnificently designed, made to give years of perfect service. 
(U.K. service facilities and spares available for years and years to come, if ever necessary!). With WRITTEN 
GUARANTEE manual with simple operating instructions and circuit diagram. ONLY L20-75 (with mains/ 

battery eliminator £1:48 extra). BOX, POST, ETC. 50p. 'BUT WAIT, for only 55p extra you get the 

sensational "COMPUTERISED" WORLD TUNING GUIDE (it enables you to time, pinpoint and 

get 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 Ionglife' batteries 
PLUS ultra sensitive earphone for personal listening. (Sorry -We cannot change these new radios 

for any earlier model purchased.) HURRY. Send today or call at either store. It's a chance of a lifetime that 
nobody can afford to miss. SHOPERTUNITIES FOR BARGAINS! 
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ANOTHER EAST EUROPEAN MIRACLE! 
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ment. 15 SEMI - 
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ii Transistors. 
5 Dindes and 
Stabilisera 
FOUR WAVE- 
BANDS! Yes, 
VHF model with 
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Short wavebands. 
Will get stations 
around the world, 
including Stan- 
dard Long, .lc,li- 

and Short 
Knave, also local 
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not yet npera- 
tional I /lull/ -in 

internal lerritr aerial plus 5 section _din. swivel telescopic aerial. On/Off/volume and tone 
controls. Clear Mahon Selector Dial. Waveband selector ! Equally wonderful in CAR or 
(HOME ! TWO Tuning Dials for !tat or upright use as illustrated. RUNS OFF 12 VOLT 
BATTERY ! (AS A PORTABLE it rune un standard batteries.) PLUG IN 12 VOLT ADAP- 
TOR ¡ACE PROVIDED and automatically cut out. internal batteries, using car buttery only 
!toot you think it's ud raculuns 't Span the Oceans and pull in hundreds of Iraosniissions 
day and night, including short wave- even in car ' BUT WAIT --Si ply rein°,,. Radio 
front car, ..nap nn" optional carry handle AND YOU HAVE A DE -LUXE PORTABLE, 
with additional upright tuning dial. WRITTEN GUARANTEE. Only 09.95 box. post 459. 
'Sprung all metal matching detachable carry handle lac illus.) AND net of batteries only 
25p extra if Iequired. Match with neta coating 235 or navre. Refund guaranteed. 
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1 Send quickly to our Uxbridge Road address or call at either store. (COMMERCIAL 

TRAVELLERS PLEASE NOTE: Merchandising Office Holborn stores.) 
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Shopertunities 'thunder' ahead with an offer that's FANTASTIC (ea n 
by our standards!) We've snapped up 500 magnificent machines. Latest sensation 
in the world of sound! First -class makers! Fabulous VHF, AM/FM Rado 
AND Cassette Tape Recorder & Player combined and it also runs off 
standard batteries or ms. (Simply plug in the 220í240v. AC line cord. 
Record and play back anything, anywhere! Even tape direct from the Rado 
as you listen! RECOMMENDED RETAIL PRICE GENUINELY L441 
WE OFFER AT ALMOST HALF PRICE! Wonderful features: * Press - 
button Keyboard Control Panel or latest MASTER SWJTCH CONTROL! * "MAGIC EYE" Visual Battery check/recording level indicator or 
built -in automatic Leveller! * Separate 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)I 
Magnificently made case with carry handle. (DESIGNS VARY SLIGHT- 
LY.) Takes standard 30, 60, 90 r 120- minute Cassette Tape that 

r 
obtainable 

everywhere. The amazing built -in full circuit VHF, AM/FM Radio gives 
you superb clarity of, tone, incredible station selection. Unique rotating Station 
Selector Dial -get all local city and regional stations in every part of the country 
plus B.B.C. National, VI-IF. Picks up dozens of foreign stations. Fabulous in 

car! You could pay C C L's more for a Car Radio or Car Cassette playetr 
ALONE! L23.75, CARR, ETC. 33p. Complete with simple instructions, 
remote control microphone with on/off switch and microphone stand. 
WITH WRITTEN GUARANTEE. Send today or call at either store. 

BONUS OFFER: Batteries and Cassette Tape 1Sp extra if required. 

Dept. WP12), 164 UXBRIDGE RD., LONDON, WI2 BAC 
(Thurs. I, Fri. 7) (facing Shepherd's Bush Green). Also 37 High Holborn, 
London W.C.I (Thursday 7 p.m.). Both Mon. to Sat. 9 a.m. -6 p.m. SHOPERTUNITIES LTD. 
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TOP DISCOUNTS +EASY TERMS 
Stereo amplifiers. p. & p. 75p 

Armstrong 521 .. .. .. £45.00 
Braun CSV300 .. .. .. £95.00 
Cambridge P40 
Cambridge P50 .. .. £71.00 
Cambridge P100 .. .. £11400 
Ferrograph F307/2 .. .. £4700 
Metrosound ST2OE .. .. £2600 
Nikko TRM300 .. .. .. £32.00 
Nikko TRM400 .. .. .. £41.00 
Nikko TRM1200 ., £92.00 
Rogers Ravensbrook(T) £44.00 
Rogers Ravenabourne (Ch) .. £50.00 
Tripletone 8 +8 .. .. £200 
Quad 33 /303 .. £92.00 
Radford SC24 /SPA50 .. £160.00 
Also Sansui, Teat, Revox, in stock. 

Tuners p. & p. 50p 
Armstrong 523 .. 
Armstrong 524 
Braun CE251 .. 
Philips RH691 .. 
Radford FM3 
Pioneer TX -500 ., 
TEAC AT -100 .. 

Tone arms p. & p. 30p 
S.M.E. 3009/S2 
S.M.E. 3012/52 .. 
Goldring L75 .. 
Goldring L69 

£4100 
£3200 

£10000 
£7900 
£600 
£52.00 
£80.00 

Tuner amplifiers p. & p. 75p 
Armstrong 525 .. £7200 
Armstrong 526 .. .. £7900 
Armstrong M8 .. £7.50 
Goodman's Module 80 £70.00 
Goodman's One -Ten £10500 
Leak Delta 75 .. £12800 
Pioneer SX1500TD .. £17000 
Pioneer SX2500 ,. £2200 
Scan -Dyna 2000 .. £7800 
TEAC AG7000 .. .. £180.00 
Sonab R7000 .. .. £210.00 
Sonab R4000 . £12500 
Also Sansui in stock. 

ITOKAI AM /FM MPX, 20/20 RMS 
PER CHANNEL ONLY £60.00 

Tape /cassette decks 
p. & p. £1.50 

Grundlg TK121, TK141,TK146, TK248 at 
40% of normal list price. 
Harman Kardon CADS £12500 
Sansui SC700 
TEAC A110 .. 
TEAC A -350 .. 
Philips N2400 
Wharfedale DC9 

£2450 Ferrograph 724 .. 
£2550 Revox 1102/3 .. 
£1000 TEAC A3300 .. 

£7 Sanyo MR5OS 

from stock 
.. £65.00 

£135.00 
£500 
£9200 

£21500 
£19200 
£21000 

£79 00 

Loudspeakers p. & p. 75p 
B & W DM3 .. .. 
B & W Model 70 
Cambridge Audio R50 .. 
Celestion Ditton 120 .. .. 

Ditton 15 .. .. 

Ditton 44 .. .. 
Ditton 66 .. .. 

Dynaco A25/2 . .. 
Goodman's Magnum K2 
Goodman's Double Maxims 
Heco P4000 .. .. .. 

Heco P2000 .. .. .. 

Kef Chorale .. .. .. 
Leak 600 
Tannoy 12" unit .. .. 
Tannoy 15 " unit 
Tannoy 12" Lancaster .. 

Tannoy 15" Lancaster .. 

Wharfedale Denton 2 .. 
Wharfedale Linton 2 .. .. 

Turntables p. & p. 75p 
Garrard SP25/2.. .. 

Garrard SL65B .. .. 
Garrard AP76 .. .. 
Garrard 401 
Garrard Zero 100S . 

Goldring G101 p & c... 
Goldring GL85 p .. 
Sansui 2050 c . 

Thorens TD150AB'2 

£4500 
£11500 
£0000 
£3000 
£3000 
£4000 
£700 
£2000 
£32.00 
£2700 
£300 
£2600 
£2000 
£3400 
£30.00 
£3400 
£5000 
£500 
£1400 
£1050 

.. £10.50 
.. £13.50 
.. £1900 
.. £25-50 
.. E37-S0 

£25.50 
£55.50 

from stock 
£30 00 

Cartridges (post free) 
Shure M44E .. .. .. 

M75 -ED /2 .. . . 

VIS 
Goldring G800 .. .. .. 

G800SE .. .. 

Audio Technics AT66 .. 

£7.35 
£8.00 

£11 20 
£15 00 
£29 00 
£6 00 

£16 00 
£3 50 
£4 00 

PICKERING V15/C AC £3.50 

Headphones p. & p. 25p 
Pioneer SE30A .. £8 so 
Pioneer SEL-40 .. £10.50 
Pioneer SE -50 .. .. £13 00 
Sansui SS10 
Sennheiser HD414 .. £800 
Koss PRO4AA .. .. £22.00 

Colour Televisions 
p. & p. £2.00 

Wega 915 .. .. .. £320.00 
Grundlg 717 .. .. .. £300.00 
Sony 12" .. 
Teleton 12" .. £138.00 
Also Philips, ITT -KB. 

LOW H.P. DEPOSITS! 
10% DOWN up to 48 months to pay on any Items 

All equipment guaranteed new and in 
makers' own boxes. Finest after sales 
services. First year parts and labour free. 
Money credited within 7 days if not satisfied. 
Majority of orders by return of post. 

+Demonftrationi 
SOUTHERN AUDIO SERVICES 

43, High Street, HingstononThames, Surrey. Tel: 01.549 3194 (3 lines) 

TV'S 
TWO YEARS' GUARANTEE 
ALL MODELS 

405/625: 19" £25.95 
FREE 23- £35.95 
CATALOGUE ff:v 
COLOUR TV 19" f145 
OR 25" 1185 
LIMITED SUPPLY, REGRET PERSONAL CALLERS ONLY 
A SELECTION OF RECENT YEARS MODELS 
U.K. MANUFACTURE 

19rr NOW 
£1195 

TV TUBES REBUILT 
GUARANTEED 2 YEARS 

17" and 19" (5.95, 21" and 23" L6.45 
Exchange Bowls Carr. 55p 

COMPONENTS MUST BE CLEARED 
Transistor Radio Cases: I5p 
each. Size 91" x 6 }" x 31 ". Post 22p. 
Speakers: 35p. 2f" 801. Brand 

w. Post I5p. 
Record Player Cabinets. L3.759 
Designed for the modern auto- 
changer. Size 17- x 15" x 71". 
P.P. 55p. 
Radio: L3.95 8 transistor LW/ 
M W. Free case, battery. Post 15p. 
Precision Tape Motors: 41.95. 
200/250V. Famous German manu- 
facturer. Post 20p. 

Transistor Gang Condensers: 
lop. Miniature AM. Post free. 
Modern Gang Cond : 30p, 
AM /FM or AM only 20p. Post IOp. 
Press Button VHF Tuner 75p. 
Brand new, cakes PCF806, PCC89. 
Post 25p. 
Valve ELL80 SOp 

SPECIAL OFFER 
Pots.: 25p each. Post 5p. D /SW 
500,500 KU. D;SW 500 /100 KO. 
DiSW 1 meg.i100. KO. S'SW 

meg. K lt. S SW 500/1 eg. 

DUKE & CO. (LONDON) LTD. 
621/3 ROMFORD ROAD, MANOR PARK, E.12. Phone 01 -478 6001 -2 -3 

504 

WILSIC SOUND EFFECTS KITS 
WAH -WAH PEDAL KIT (Illustrated) 

Kit comprises a SELECTIVE AMPLIFIER 
MODULE KIT to convert the FOOT 
VOLUME CONTROL PEDAL (as photo) 
to Wah -Wah operation. Amplifier 
module El -75, pedal unit LS- 13, COM- 
PLETE KIT £6.50 add 38p for assembly of 
module, but please note we cannot 
supply kits fully built. 

REVERBERATION UNIT KIT. For dimension effect. Connects between 
sound source, mic., etc., and amplifier. Battery powered. COMPLETE 
KIT 19.50 (excluding case 17.50). Assembled and tested 112.50. 
VIBRATO UNIT KIT. Foot pedal unit with variable speed and depth 
controls. COMPLETE KIT E5 25. 
SEND I5p for the WILSIC PLANS BOOK, with full details of these 
kits; circuits, drawings and price lists. 

LATEST CATALOGUE 5p (stamps) 
WILSIC ELECTRONICS LTD. 

6 COPLEY ROAD, DONCASTER. YORKS. 

LEARN RADIO 
& ELECTRONICS AT HOME 
No knowledge needed - 

build as you learn with 
the exciting new 

'Technatron' kit. No 

Extras. Tools, transistors, 
meter etc. All supplied. 
You could build a 
radio in weeks. 

SEND FOR FREE 76 PAGE GUIDE TO RADIO /TV, 
ELECTRONICS, C A G, TELECOMMS ETC. ..... 1mi Ems ...... 

IDept. B35 Aldermaston Court, Reading RG7 4PF 

Name 

Address 

t 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 



LETTER5 The Editor does not necessarily endorse the views expressed by correspondents 

CQ complaint 
I wish to make a complaint re- 

garding an advertisement in your 
CQ column of June 72. 

I supplied a S.A.E. and re- 
quested lists of issues especially 
Nov. 71 from a reader. 

This was over a month ago and 
as yet have received no word 
from him. I think he must be 
collecting 3p stamps! 

Would you please put an 
advert in your CQ column for 
me? I require Nov. 71 Practical 
Wireless or a copy of the article 
on the organ. -M. F. Longmore, 
(31 Kent Ave., Larne, Co. Antrim, 
N. Ireland). 

Construction award 
The 2nd G3XBF Constructors 

Award, sponsored by the Barking 
Radio and Electronics Society 
G3XBF- Affiliated to the Radio 
Society of Great Britain will be 
held on Thursday, November 9th, 
1972 at the new BRES HQ: West- 
bury Recreation Centre, West- 
bury School, Ripple Road, Bark- 
ing, Essex, at 7.45 pm. 

Talk -in facilities are: 160m- 
G3XBF, on 2m- G8EAY /A, (TX 
145.0). Judges: G. M. C. Stone, 
CEng, MIEE, MIERE, G3FZD, 
Council Member and v.h.f. Mana- 
ger RSGB. D. A. Findlay, DFC, 
FCA, G3BZG, General Manager 
and Secretary RSGB. R. S. Hewes, 
G3TDR, Region 7 Representative 
RSGB. 

There will be an award for 
each section and an overall win- 
ner. Each award will consist of a 
hand produced certificate and a 
worthwhile cash prize. 

A film will be shown during the 
judging and refreshments will be 
available. Closing date for entries 
Wednesday, October 25th, 1972. 
Entry forms and further informa- 
tion may be obtained from Alan 
P. Foss, G8EAY, 73, Coolgardie 
Avenue, Chigwell, Essex. (01 -500 
6034). 

VHF hope 
So interesting is your August 

editorial on "Hope for VHF" that 
I could write sufficient about it 
to fill another! 

VHF has not "caught on" for 
several reasons, and I will list a 

few technical ones first. A v.h.f. 
radio costs 112 to 3 times as much 
as a comparable type for m.w. 
Invariably it uses at least two 
more transistors, which, so far as 
batteries are concerned, raise the 
quiescent current by about 10 per 
cent, and this is aggravated by the 
fact that v.h.f. oscillators are not 
only less stable in the face of fall- 
ing voltage, but in fact actually 
cut out completely when the bat- 
tery has still an appreciable 
amount of "life" in it usable on 
m.w. With battery manufacturers 
seemingly not knowing where to 
stop with their price -rises, and 
many of the receivers being of the 
"pocket" type, the matter speaks 
for itself. 

But away from technical as- 
pects, the BBC HAS something to 
answer for. As an example, take 
Sundays on Radio 4. 

At 8.20 a.m., v.h.f. and m.w. 
part company, and unless one 
wants a Pakistani programme, he 
scraps his m.w. and goes v.h.f. 
But some 45 minutes later he is 
assailed by "Open University ", so, 
out has to come his trusty m.w. 
I have always said that v.h.f. and 
m.w. should never part course, 
and neither should have Radios 1 

and 2, because in the latter case 
the 247m. transmission was to fill 
up locally the areas not well 
served by Droitwich on 1500m. 
Since the service areas of the 
v.h.f. stations more nearly coin- 
cide with the centres of Pakistani 
population this would be the more 
logical frequency for that service, 
but better still these should be 
on the "Local" stations, since for 
a large part of their time they 
just repeat BBC programmes 
available at better quality on the 
regional stations a little along the 
dial. In North -Northumberland, 
listeners have to rely upon m.w. 
because v.h.f. is not reliable there, 
and there is no Pakistani popula- 
tion either! 

I run a v.h.f. tuner to Mr. 
Cameron's excellent design a year 
or two ago in "P.W." and it does 
enable me to hear the broadcast 
distortion more clearly, for the 
programmes are either full of 
badly received telephoned matter, 
or of the "popular" type to which 
a bit of distortion makes little 
difference anyway. -James W. 
Robson, (Newcastle Upon Tyne). 

Thanks 
In the issue August 1972 your 

contributors H. Hellyer and M. 
Holler continue with Part 9 of 
their excellent series "Transistor 
Circuitry for Beginners ". 

Their style is lucid and most 
readable, and in this issue we 
were particularly gratified to note 
their suggestion, page 341, "if 
Mullard Ltd. didn't exist, they 
would have had to be invented ". 

We especially appreciate their 
acknowledgement of (sic), "a 
direct crib from Chapter 3 of the 
Mullard Transistor Handbook ". 
It is perhaps carping to indicate 
that reference should be made to 
the end of Chapter 2, and that 
the title used is ambiguous, in 
connection with other Mullard 
publications. For the benefit of 
readers wishing to supplement 
the information provided by your 
contributors the correct title 
should be "Transistor Audio and 
Radio Circuits ". 
L. W. Owers, Manager- Educa- 
tional Service, Mullard Ltd. 

VHF services 
With regard to your editorial 

column in the August Practical 
Wireless, I would, as a newcomer 
to the arts of practical electronic 
work, like to make one comment. 

Although your column makes 
a fair general statement, I feel 
that one reason for the lack of 
use of v.h.f. services is the fact 
that reception in many areas (for 
example the Pennine valley in 
which I live) is very difficult. 
This problem may, I suppose, be 
overcome by the erection of a 
dipole aerial but the average 
radio listener is still faced with 
the fact that very few of the 
popular battery operated por- 
tables are equipped to take a co- 
axial or twin feeder from an 
external aerial (idea for a future 
article ?). The so- called "v.h.f. 
telescopic aerials" fitted to these 
sets are virtually useless in these 
sheltered areas. 

Of course, when one writes to 
the BBC commenting on the prob- 
lems of receiving Radio 3 on 
Medium Wave, they in turn refer 
one to the v.h.f. services! Do they 
realise that v.h.f. is not easily 
available to all ? -T. D. Jackson 
(Lancashire) . 
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Wireless 
ractically 

HENRY commentary by 
PICTURE, if you can, the tele- 

pundits squaring -off across 
the studio table, dissembling 

when flummoxed, leaping eagerly 
into the subject when a question 
slots into their pigeon -hole of 
knowledge. The scene is familiar. 

But have you ever been 
exasperated by the overbearing 
type who listens with evident im- 
patience to his opposite number's 
bumblings, then thrusts in with 
the verbal pike off: "What you 
mean is . . ." and proceeds to 
expound his own meaning? 

I think we could do with a few 
of those pikers in the hushed 
rooms and holy corners where 
Users' Manuals, Operating Hand- 
books and Service Instructions 
are compiled. In one classic ex- 
ample of the dismantling instruc- 
tions for a Japanese radio -cum- 
portable tape recorder, a 
sequence of nearly a dozen 
operations had to be made to get 
the chassis from the cabinet. Fol- 
lowing the quaint orders was bad 
enough, but after action 3 one 
reached an impasse. The next stop 
in the sequence could only be 
taken if you tugged, pulled, 
shoved, wrenched and twisted the 
loudspeaker mounting. Some 
plastics break with a gut- rending 
"Crack ", don't they? 

The solution comes, after one 
failure, at about Stage 12, when 
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Leaping eagerly into the subject. 

we are told : "Before unloosing 
the regulator board, take off the 
two clips marked A and B in 
diagram." 

But even when meanings are 
explicit there can be an em- 
barrassing contretemp. Five times 
in a fortnight, soon after Garrard 
brought out their SP25 Mark III 
autochanger, we had to explain 
patiently to new users that reject- 
ing during Manual Play required 
one to flick the lever to Auto and 
then bring it back to Manual. If 
you left it in the Auto position, 
the pickup arm would reject - 
sure-but cycling commenced and 
the record would be replayed in 
the selected size position. The in- 
structions are there, plainly 
enough on Page Nine of the hand- 
book issued with the gramophone 
deck, but who reads handbooks? 

Not so good are those hand- 
books, usually printed in several 
expensive colours and all sorts of 
languages from Serbo-Croat to 
Sanskrit, which have such con- 
voluted language that the English 
version is as ambiguous as the 
hieroglyphics. 

Henry has whiled away many 
hours cross - referencing the 
English with adjacent columns of 
French and German, which 
deluded tutors were under the 
impression he had learned in his 
younger days. 

Instructions in some strange 
Scandinavian tongue translate 
curiously if one attempts to be 
literal. Take the phrase: "Nun 
das Stromkabel in eine Steckdose 
anschliessen." That comes near 
the beginning of the Bedienung- 
sanleitung (which everybody 
knows is the manual de Instruct 
ciones) for the Sanyo STD -100 
stereo cassette recorder. 

Well, if we have to cope with 
the Common Market, let's have a 
go. Looks like a tale about this 
nun who climbs some mountain to 
get more living room. And lower 
down we see . . ." reglers so 
einstellen, dass optimale Aufnah- 
mequalität erzielt wird." That one 

No. 92 

what you 
mean is... 

Who reads handbooks? 

is obvious: "if you've go to instal 
it regularly, cheer up and do not 
use that naughty word." 

It becomes quite deflating to 
learn that the first phrase tells 
you to plug the power cord into 
an a.c. outlet, while the second 
is about adjusting the input level 
for optimum recording quality. 

The section in Japanese was 
most intriguing, especially as 
English words like ON, OFF and 
EJECT larded the text like plums 
in a pudding. 

Henry has campaigned for 
years to make suppliers add at 
least a circuit diagram to their 
equipment, and to put the sped - 
fications where they can be seen. 
In the June issue of Hi -Fi News, 
the B & O publicity boys men- 
tion that they always include a 
circuit diagram in a cute little 
pocket inside each piece of their 
equipment. In the same issue, a 
reader tells us he could not get 
a service manual with his tape 
recorder. He received, instead, a 
courteous letter pointing out that 
it was not Company policy to 
supply service manuals to the 
consumer public. 

He answers that he, too, has a 
policy, which stated quite simply 
says: "No Manual -No Machine." 
Henry feels that more people 
should wield that pike. 



You can make any of these just as well as we can. 
And save yourself money into the bargain. 
We at Heathkit do all the 

donkey -work - the rest is up 
to you. If you're handy with a 
soldering iron, pliers and 
screwdrivers you'll have no 
difficulty putting the bits and 
pieces together in a few hours. 
Even if you 're not used to 
soldering you can still do it. 
Because we tell you how in an 
introductory booklet. And we 
give you bits and pieces to 
practise on before 
you take the 
plunge. 

Just think 
what you could 
make yourself this weekend. 

How about building the 
world's first electronic calculator 
kit? It's easier than you think. 
The new Heathkit IC -2008 desk- 
top calculator adds, subtracts, 
multiplies and divides up to 
eight digits. Electronically. 
You can multiply or divide a 
series of numbers by a pre- 
selected figure; fix the decimal 
point in one of eight positions 
or in a floating decimal mode. 
And a ninth display tube 
indicates overflow. It's smart, 

highly sophisticated - and shows 
a big saving over the ready -built 
price. 

Or you ._ could make . 
yourself an !- 
IB -1101 frequency counte 
New from Heathkit, it has a range 
from 1 Hz to over 100 MHz - and 
an input frequency that'll accept 
levels from below 50 mV to over 
2000V. The decimal point is 
automatically placed with range 
selection. A truly professional 
piece of equipment. 

Maybe radio is more in 
your line. Well, you could make 
our new version of the successful 
Tiger transistor portable - the 
Tiger FM. Designed specifically 
for the high -quality sound of 
VHF broadcasts (BBC radio 2, 
3, 4 and local stations), it's 
particularly easy to build. Ideal 
for beginners. 

And if you're bored with 
teak or walnut finishes on audio 
equipment, you'll be glad to 
know that we do Hi Fi in colour. 
You can choose from snow white 
or sunshine orange, besides the 
usual teak or walnut. That goes 

Please send me the FREE 1972 Heathkit catalogue 

Name 

Address 

HEATH (Gloucester) Ltd., Gloucester GL2 6EE. 

for our AA14 30 wat: stereo amp, 
AR14 tuner /amp, and Trent 
speakers. 

If you want a demonstration 
of any Heathkit equipment we'll 
be pleased to see you at either of 
our showrooms - 233 Tottenham 
Court Road, London W.I 
(open 9 -6, six days a week), and 
17 -18 St. Martin's House. 
Bull Ring,, Birmingham (open 
Tues -Sat, 9 -6). 

Like we said, you can make 
them all as well as we can. But if, 

by any remote chance, you do 
manage to go wrong with your 
assembly, we'll put you right 
again. In fact, that's a firm 
guarantee. 

You simply can't fail. 
Want to know more ? 

Mail the coupon for our free 
catalogue - it's packed with 
Heathkit goodies. 

PW 10/72 

Schlumberger 
We won't let you fail. 
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POWERTRAN APPOINTED DISTRIBUTORS 

FOR THE 

ELECTRONICS 
`TEXAN' 

Specialists in high quality kirs for high quality audio 
equipment. Previously concentrating on advanced Wireless 
World designs (pre -amps, power ampli liera ham 10 to 100 watts, 
power supplies, tape recorder) we now proudly add the Practical 
Wireless TEXAN to our range. & APPROVED FULL KIT 

TEXAS INSTRUMENTS DESIGNED 

SUDER POTENTIOMETERS 

Single: log or lin 1 K. 2K2. 
4K7. 10K. 22K. 47K. 

MOOK. 220K. 470K, 
35p 

Dual: log or lin I K. 2K2, 
4K7. 10K. 22K, 47K, 
100K. 220K. 470K. 

SSp 
Balance: special dual track 10K BOP 
Black /Chromeknob:typeAorB 120 

23mm CARBON POTENTIOMETERS 
Single: lin I K to 2112 120 

log 4K7 to 2M2 120 
Dual: lin or log 4K7to2M2 35o 
Balance: 10K log /A log 400 
Balance: Purpose designed: 

better than Log. /A 
Log. No attenuation 
atmidpoint.22Konly 4Sp 

f2850 00,t WI, 450 

INCWDES TEAK CASE 

SEMICONDUCTORS 

20 Watts per channel 
6 Integrated circuits 
10 Transistors 
HARMONIC DISTORTION 
0.05% at 15W 1KHs into 15 ohs. 
0.0916 of 20W 1KHs into 8 ohm 
FREQUENCY RESPONSE 
51e to 351011 ( 3dB) 
SIGNAL TO NOISE RATIO 
60d13 magnetic pick -up 
7241) radio 

Components available in separate packs 
Eq. 

Resisters and capacitars £ 3.70 
Switches and controls £ 2.35 
Fibre Gloss PCB £ 2.50 
Semiconductors £ 8.35 

Far other parts and full specification 
please see our free list. 

20699 
201613 
291711 
2142926G 

203053 

203055 
203442 
203702 
203703 

203704 
203705 
203706 
203707 
203708 
203709 
2143710 

203711 
203819 
203904 
293906 
3N4058 
204062 
204302 
205457 
205830 

0.30 
0.20 
0.25 
0.10 
0.20 

0.45 
1.20 
0.11 
0.10 
0.10 
0.10 
0.09 
0.10 
0.07 
0.09 
0.09 

0.09 

0.23 

0.17 

0.20 
0.12 
0.11 

0.60 
030 
0.30 

40361 
40362 

BC107 
BC108 
BC109 
BC125 

8C126 
BC182K 
8C212K 
8C1821. 

6C1841 
BC212L 
BC2111. 

BF257 
BF259 
BFX29 
BFY50 
54J481 

343191 

MJE521 

MPSA05 
MPSA12 

MPSA14 

51P5A55 
34193165 

0.40 
0.45 

0.08 
0.08 
0.08 

0.15 
0.15 
0.10 
0.12 
0.10 
0.11 
0.12 
0.11 
0.55 
0.60 
0.30 
0.20 
1.20 

1.30 

0.70 
0.30 
0.55 
0.35 
0.35 
0.35 

MP5A66 
MP0905 
31P51105 

11P5055 

51472711P 

5147274819 

16811 
TIP29A 
TIP30A 
711931A 

T1P32A 
71P336 
71P34A 
TIP41A 
TIP42A 
TIP3055 
1808720 
1840K20 
10914 
19916 
1544 

15920 
153062 

5805 

0.10 

0.20 
030 
0.70 

0.95 
0.95 
1.10 
0.50 
0.60 
0.60 
0.70 
1.00 
1.50 

0.74 

0.90 
0.60 
0.50 
1.40 
0.07 
0.07 
0.05 
0.10 
0.25 
1.20 

THYRISTORS RECTIFIERS 

PIV lA 3A 7A 16A IA 1.5A 3A 

50 25p 27p 45p 60p 7p Bp 19y 
100 27p 30p 50p 65p 7P 9P 207 

200 35p 37p 55p 75p Bp 10p 22p 
300 40p 45p 60p 85p 9p lip 25p 
400 45p SOp 65p 90p 10p 12p 26p 

FOR FREE ILLUSTRATED UST PLEASE WRITE TO 

DEPT. D 

22 THE PANTILES BEXLEYHEATH KENT 

UK POST FREE EXCEPT WHERE STATED OVERSEAS AT COST 

MAIL ORDER ONLY 

THE ULT 1 MATE IN COMMUNICATIONS RECEIVERS 

II 
8 WAVE BANDS 
+ WORLD MAP & 
TIME ZONE DIAL 

Songs INSTANT WORLD -WIDE RECEPTION at the 
press of button. Sensational scoop purchase of this 
lust- released model enables es to offer a truly advan- 
ced communication receiver at a previously unheard 
of price (Similar models can cost 11121) or more ) The 
S WAVEBANDS enables you to cover the world al 
the press of a button. You might even pick up a 
world scoop on thle world -wide receiver! As well as 
all the usual BBC Programmes you can pick up 
Local Radio Stations (including new stations yet to 
be introduced). Pop Pirates. Alrentt (control W 
p Oot -allot to control). Shippin *Tails. RAC. 
AA. Fire and Ambulances: Continental and 

100e more too numerous to list. from Australia. 
Africa, America, India, Europe. You'll get hour 
after hour of enjoyable listening on this superb 
receiver 24 hours a day -7 days s week. A complete 
hobby to itself. Enjoy the exciting cross -talk between 
control towers and airline pilots- listen to the 
progrese of an ambulance on its way to an accident - 
hear the deep -sea trawler captain's ship-to-ship 
and eblp -to -shore conversations. PLUS many more 
exciting and absorbing Public Benign Band transmis- 
sions we are not allowed to mention. This set has been 
manufactured by one of the most advanced companies 
in radio and electrode communications and carries 
their FULL WRITTEN GUARANTEE. Attractively 
flntehed In Leatherette and etainlese steel to add 
quality and distinction to any living -room. Completely portable using standard batterinc 
(obtainable anywhere) -or can be plugged directly into mains. 14 Taosletors, 9 diodes. 
1 thermiator, internal ferrite rod antenna and external Telescopic Antenna. Tone, volume 
and tuning controls. Very latest keyboard push -button waveband selector. Dial light (enabling 
me in darkness). Special WORLD -WIDE DIAL and WORLD MAP enables you to tell the 
correct time In any country of the world (essential for world listening). HI- fidelity ear- 
phone automatically cute out main speaker when in use. Preys.: Long Wave 150.850 Ke, 
Medium 550 -1800 Kee. Marine 1.6.4.6 Mce. Short Wave 442 Mee. Short Wave 12.24 Moo-. 
FM /VHF 88-108 Mce. AIRCRAFT 108.185 Mce. PUBLIC SERVICE BANDS 135.174 Mc, 
NOTE. -Th Ministry of Posts á Telecommunications state a Licence (not generally available to the public) is required for the reception of transmissions by Fire Brigade, Aircraft, Shipping, etc., but there is no licence needed to buy. 
Send Sp stamp for comprehensive brochure of unusual frequency rodios 

P 
CASH r28 50 RICE .-r`v 
+ 50p p. i p or sent for £7SO 
deposit and SOp. p á p and 6 

monthly payments of £4.40 
(Total E33 -S0) 

SCIENTIFIC AND TECHNICAL 
(PW I0) 507 -51 I LONDON ROAD, WESTCLIFF, ESSEX 
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COMPARE OUR PRICES 
Speaker Bargains 
E.M.I. 13 o 8 In 3, 8615 OHMS 

PLAIN .. E2.00 
WITH TWEETER .. .. £2.25 
TWIN TWEETER 
8 x51n3,8 &15 OHMS £1.30 

8 x 5 Dual Cone 8. OHM 
CERAMIC MAGNET .. E225 
7x41n3 &8OHMS £1.05 

FANES "B. OHM OUAL CONE E2.50 
CELESTION 8" 15.OHM .. £2.00 
GOODMANS 10 x 6 3.OHM.. E1.75 
ADASTRA TOP 20 12" 25 

WATT or15.OHM E550 
BAKER GROUP 25 12" 25 

WATT 8 or 15.011M .. E5 S0 
2 "84 OHM 50 

KIT-FORM CABINETS TEAK 
(17" x 10" x 7 ") with a 13 o8 
or8" CUT OUT £2.75 
(PLEASE SPECIFY CUT OUT) 

POSTAGE 25p per SPEAKER 

Cartridges with standard fittings & 
styli 
ACOS GP91 /SC STEREO 

COMPATIBLE £1.Os 
ACOS GP94 STEREO CER. £190 
ACOS GP95 STEREO CRYS. £1.35 
9THAC SONOTONE STEREO 

CERAMIC (DIAMOND) £2.00 
ACOS GP67 /2C MONO CRYS. .55 
ACOS GP701 COMP. CRYS. 75 
POSTAGE gyp per CARTRIDGE 

Panel Meten 
2 "S0. .. LI.50 
0- 500ma, 0-1me, 0 -10me, 0 -100ma 
0- 500ma, 'S' METER 
POSTAGE 17p each. 

Cassettes (Low Noise) 
030 .. 4Op C120 .. Up 
C90 lip 
POSTAGE 3 }p each. 

Microphone Bargains 
MIC45 "ACOS" metal case, 

crystal hand .. .. 
CM 20 Crystal Hand .. .. 
DX166 Dynamic Stick 
DX143 Dynamic, cassette - 

type stick 
MIC60 "ACOS" stick crystal 
CM70 PLANET stick metal, 

switch crystal 
DM160 Dynamic uni -dir, ball 

metal .. 
UD130 50K /600 OHM uni -dir, 

ball metal 
TW209 LESSON DUAL IMP 
GUITAR MIKE .. 
LAPEL TYPE, crystal .. 
POSTAGE 17p each. 

.95 

.45 
90 

E1.00 
E1 00 

E1.45 

E375 

E450 
E5 75 

.4S 0 

Multitesten 
1,000 OHMS /VOLTS .. .. £2 50 
2000 OHMS /VOLTS .. .. £275 
10,000 OHMS /VOLTS .. £5.00 
50,000 OHMS /VOLTS E10 00 
100,000 OHMS /VOLTS WITH 

TRANSISTOR TESTER .. £15.00 
POSTAGE 175 each. 

Styli 
SAPPHIRE BL, C, P65 07, F4OP 

STUDIO LP .. .. .. .20 
S /DIAMOND as above '40 
D /DIAMOND all popular types E145 
POSTAGE 3p per stylus. 

Tapas - "MYLAR" base finest 
quality British made. 
5" 600 ft Sip 50" 1800 ft 85p 
5" 900 it 4Sp 7" 1200 ft 55p 
5" 1200 ft Up 7" 1800 ft 80p 
Sr 900 ft Up 7" 2400 ft 95p 

" 1200 ft lip 
POSTAGE 7fp each. 

SEND P5p FOR COMPLETE CATALOGUE 

RIVERSDALE ELECTRONICS 
Mail Order Department, P.O. Box 470, Manchester M60 4BU. 

ALL OUR MERCHANDISE IS FULLY GUARANTEED 



TAKE 2 
JULIAN ANDERSON 

A series of simple transistor projects, 
each using less than twenty components 
and costing less than one pound to build. 

AT 
this time of year the nights are closing in and 

unless something miraculous occurs, winter 
will follow shortly. As a nation we are sup- 

posed to ignore that season until it actually happens; 
iced points on the railways and the resulting chaos is 
just one example. However Take 20 is going to set an 
example to the nation with this month's circuit - 
a Frost Alarm. You may think that such a project has 
few uses, but think about it. Freezing pipes in the 
loft can be prevented, the greenhouse heating can 
be turned on and the fruit growers can take the 
necessary precautions if you are given some warning 
that the air temperature is approaching 0 °C. The 
circuit falls within our £1 limit but if it is to become 
a permanent fixture, rather than built up for interest, 
a mains operated power supply must be used, bat- 
teries are quite unsuitable unless you are prepared 
to keep switching the unit on and off. 

We are calling the circuit a Frost Alarm but it can 
be made to operate over a wide range of tempera- 
tures, it is simply a matter of adjustment. The alarm 
device is a bulb which will light as soon as the tem- 
perature falls below the preset level. The warning 
device can be situated in any convenient position 
where it will be seen easily with the temperature 
sensor up to 100 yards away. This is the main advan- 
tage; you don't have to go out in the cold to look 
at a barely readable mercury thermometer. 

The Circuit 
The circuit of the frost alarm is shown in Fig. 1. 

The temperature sensing device is a thermistor. This 
is a device whose ohmic resistance varies with the 
temperature. At 25 °C the resistance of the one 
specified is about 4.7kí2. Above this the resistance 
falls to a low level but below it the resistance in- 
creases. On the one used for the prototype this was 
measured as 8k.í2 at 0 °C. 

The thermistor is wired in series with a variable 
resistor, VR1, and the junction of these is taken to 
the Schmitt Trigger circuit which comprises Trl 
and Tr2. The voltage at the junction of TH1 and VR1 
will depend on two factors; the temperature and the 
setting of VR1. We can easily arrange for this voltage 
to be just sufficient to bias Trl into conduction and 
set VR1 so that when the temperature falls, and TH1 
increases in value, that Trl will have insufficient volt- 
age at the base to maintain conduction. 

While Trl is switched on, Tr2 will be held switched 
off since the saturation voltage (which is that voltage 
between the emitter and the collector when the tran- 
sistor is fully conducting) is below that necessary to 
bring Tr2 into conduction. The connection of these 
two transistors is such that when one is conducting, 
the other is off and vice versa. The switching action 
is very rapid and very positive. We have explained 
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FROST ALARM 

TH1 
47k 

at 
25°C 

+9V 

re 
BC109 
BFX88 

Fig. 1: The circuit of the Frost Alarm. 

+9V Tr1 

-ve 

RG20 

CKG203 

Fig. 2: Suggested component layout on tag- board. 

* components list 

R1 10kf2 5%, fW 
R2 390 5%, }W 
R3 1kf2 5%, #W 
R4 39f2 5%, #W 
VR1 25kf2 lin. pot 
TH1 VA1066S, 4.71Lf2 thermistor (Henry's 
Tr1 BC109 
Tr2 BC109 
Tr3 BFX88 
t.P1 6V, 60mA bulb 
Bulbholder 
SW1 On-off switch 

1p 
1p 
1p 
1p 

12p 
Radio) 20p 

10p 
10p 
20p 

5p 
11p 

7p 

99p 

Prices are those recently advertised and may have 
changed. No allowance is made for minimum order 
costs or for postage and packing and these points 
should be checked carefully before ordering. 

the operation of this circuit before in this series in 
more detail. When Tr2 is off there will be no voltage 
drop across R3 and so Tr3 will be off. When Tr2 is on, 
this will turn on Tr3 and current will pass through 
the bulb. The reason for R4 is only because 9V bulbs 
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do not seem widely available, unlike 6V versions, and 
this resistor prevents the bulb being overloaded. A 
switch is shown only for convenience. If a mains 
operated power supply is used, as it should be, the 
switch should be on the input to this. As we men- 
tioned before the thermistor can be connected to the 
circuit by a long length of wire, as the resistance of 
this will be negligible compared to that of the device 
itself. 

Calibration 
It is not too difficult to calibrate VR1. Put the 

thermistor with its leads into a small plastic bag and 
put this into a bowl of water and melting ice. The 
temperature among the melting ice will be 0 °C but 
this may mean that the warning will come too late. If 
a decent sized bowl is used, it is better to calibrate 
using the water temperature at the bottom of the 
bowl, here the temperature will be 4 °C. Once cali- 
brated the unit can be tested by putting it into a 
fridge, checking the switch -on temperature against 
a mercury thermometer. The inside of a fridge should 
be just above freezing, say 3 °C or so. 

A suggested layout on a small tagboard is shown 
in Fig. 2. 

CQ! CQ! CQ! CQ! CQ! CQ! CQ! 
ISSUES WANTED 

...November and December (and October) 1971 issues of P.W. -P. G. Quatermain, 
138 Three Bridges Road, Crawley, Sussex, RH10 1JP. 

August 1967 to January 1968 Issues of P.W. -M. Shipton, 48 Clockhouse Lane 
Collier Row, Romford, Essex. 

...P.W. May 1968, also RX /TX not Ex- army. -C. Boswell, 120 Abergele Road, Colwyn 
Bay, Denbighshire. 

...P.W. June 1969 or copy of article on the P.W. 12 Amplifier Part 3 Included in 
this edition. Will buy or borrow. -Nick Salmon, 20 Bridge Street, Rugby, Werks. 

...issues of P.W. containing the Hawaiian Guitar article. -H. Powers, Burbage 
Hinckley, Leicestershire. 

-April 1954 Practical Television. -P. Brocombe, 2 Breda Valley View, Icklesham, 
Sussex. 

...Issue containing gen on P.W. Multimeter.-S. C. Burns, Worley, Worcs. 

...P.W. August 1971. -W. Heasman, 20 Myrtle Crescent, Slough, Bucks. SL2 5BB. 

...back numbers of P.W. since August 1971.- Q4132503 F5 Sebbene, W. R., Ser- 
geants Mess, R.A.F. Laarbruch, BFPO 43. 

...Issue of P.W. for May and June 1971 on payment. -G. Probert, 54 Replingham 
Road, Southfields, London, S.W.18. 

...June 1965 issue of P.W. -A. Hughes, 16 Tritton Fields, Kennington, Ashford, 
Kent. 

...August 1971 of P.W. -R. Green, 22 Branksome Close, Norwich, Norfolk, NOR 51D. 

...copy of P.W. for November 1970. Good price paid. -B. Thomas, 48 Musgrove 
View, Leeds, LS13 2QN. 

...buy or loan Aug. 1971 P.W. -A. C. Wray, 12 Lansdowne Square, Rodwell, Wey- 
mouth, Dorset. 

...December 1968 and January 1969 issues of Television. -H. Glllott, 5 The Close, 
Birchanger Road, S.E. 25 5BW. 

...Practical Wireless issues Jan. to July (Incl.) 1971. in exchange for Israeli mint 
stamps, postcards or international coupons as requested: Z. B. Sadeh, P.O. Box 128, 
Dimona, Israel. 

...P.W. Feb. 1972, March 1972. -E. Marsh, 118 Knightsbridge Road, Solihull, War- 
wickshire. 

...P.W. Feb. 1972. I will photostat required article (oscilloscope) and return, with 
postage. -J. Badger, 8 Hunger Hill Road, Whlston, Rotherham, 560 4BA. 

...P.W. November 1970 and October 1970. -M. D. Jawle, Laurel Nivas 77/79, Mugbhat 
Lane, Girgaum Bombay 4, India. 

...P.W. Vol. 45 No. 7 for data on Pedal steel Guitar. -A. Nicholson, 7 Blawarthlll 
Street, Glasgow, G14 OEB. 

...P.W. November1970. -J. F. Glavin, 3 North Lodge, Northlands, Salthill, Chiches- 
ter, Sussex. 

P.W. Feb. 1971 issue or the circuit diagram for P.W. Stereo tape recorder. - 
C. Daniels, 22 Hadfield Street, Stabrook Georgetown, Cooperative Republic of Guyana 
South America. 

...P.W. Feb. 1972 (first part of the transistorised Oscilloscope). -D. R. Gardiner, 
12 Lambley Lane, Burton Joyce, Nottingham, NG14 5BG. 

...Jan. /Feb. /March and August 1970 issues P.W. Please state price. -C. J. Toplis, 
14 Beech Avenue, Darwen, Lancs. 

...P.W. Dec. 1971 will pay lull price. -C. Jones, 45 Currock Park Avenue, Carlisle, 
CA2 4DJ. 

...blueprint published in Practical Wireless Issue November 1964. The Autocrat 
Car Radio. -N. W. Davidson, "Church View ", Upper Ballinderry, Co. Antrim, 
N. Ireland. 

...P.W. Jan. and Feb. 1972. -A. M. Denning, 6 Reginald Road, Northwood, Middx. 
-September 1971 to January 1972 Issues of P.W. -A. Conble, 1 Courtrai Avenue, 

Heleneburgh, Dumbartonshire. 
...Television Nov. 1970 (Murphy Conversion Plinth). -R. Malcolm, 68 Low Garth, 

Kendal. 
...1955 -1971 P.W. 1969 -1971 P /Electronics. Face Value Plus postage. -N. Hughes, 

24 Peter St., Eccles, Manchester, M30 OJF. 
...P.W. for May 1971 which Includes Station focus six, -S. Vinden, Burcott Hall, 

Forn, Wing, Leighton Buzzard, Beds. LU7 OJP. 
...P.W. for Sept. 1964, Jan. to May Inclusive for 1966, Jyanuary 1987, Aug. 1967, Dec. 

Aug. 
1967. 

1969,ISept. 1969, May 1970, °D cD18970 Feb 11971, July 19771, Aug. n 197. Oct.y1971- 
D. G. Harrington, Carnbrae, 25 Poynter Road, Bush Hill Park, Enfield, Middlesex. 

...P.W. January and February 1972 Issues wanted: D. Kathrecha, 405 Sydenham 
Road, Croydon, Surrey. 
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1972 

To encourage new authors, entries for the 1972 Trophy will 
be restricted to readers who have not previously had an 
article published in PW. This leaves the field wide open for 
those wanting to try their hand at writing technical con- 
structional articles. Contestants will not be in competition 
with well -known authors, only with other newcomers, so the 
cup can only be won by a new writer. It Could Be You. 

TURN YOUR CONSTRUCTIONAL 
PROJECT INTO CASH -AND 

MAYBE WIN THE CUP! 

RULES 

1. The winning entry will be chosen by a panel of judges 
from among articles published in issues of PW dated 
September 1972 to August 1973 inclusive. The Editor's 
decision on all matters arising will be final. 

2. The winner of the competition will receive and retain 
outright the PW Designer's Trophy 1972. Other prizes 
will be awarded to the best runners -up. Articles will 
be paid for shortly after publication. 

3. The competition is open only to authors who have 
not previously had any work published in PW. 

4. Articles submitted for the competition should con- 
form to the general style of material published in 
PW and must describe the operation and construc- 
tion of a piece of radio, audio or test equipment that 
has been designed and built by the author. 

5. Articles should, preferably, be typed using double 
spacing, leaving wide margins, on one side only of 
each sheet. Circuit diagrams and any other drawings 
must be separate and numbered to agree with the text. 
Author's roughs must be clear enough to permit 
re- drawing. Components list must also be separate 
and laid out to the standard PW format. 

6. Photographs of the equipment are desirable and 
should be in black and white, sharp and clear. 
Photographs may be identified by sticking a label on 
the reverse instead of writing on the back of the 
photograph itself. 

7. Components used in the design must be readily 
available from retail sources. 

8. Articles should be sent to the Editor, Practical 
Wireless, Old Fleetway House, Farringdon Street, 
London, E.C.4. Authors will be advised as soon as 
possible of the acceptance or rejection of their 
articles. Equipment, the subject of an article, must 
not be sent to the Editor until advised to do so. 

9. Employees and staff of PW are not eligible for entry 
to this competition. 

SUBMIT YOUR ARTICLES NOW 



IN NEXT MONTH'S 

The prospective buyer of hi -fi equipment can 
rightly feel a little bemused as he attempts to make 
sense of the welter of technical literature showered 
on him by manufacturers. With the audio 'season' 
now upon us we thought readers would like hi -fi 
expert Gordon King to explain and comment on 
the confusion of hi -fi jargon that now besets the 
man -in- the- street. Hi -fi is not cheap. A study of 
our ABC will ensure that your money is well spent. 

PRACTICAL 
WIRELESS 

8 WATT SILICON 
AUDIO AMPLIFIER 
The falling cost of silicon output transistors now 
makes them an attractive alternative to germanium 
types. This article describes a high specification, 
all- silicon, 8W power amplifier with a suitable 
power supply. In addition a circuit is given for a 
matching high quality preamplifier. 

SIMPLE RF 
SIGNAL GENERATOR 
One of the problems in building test gear is range 
switching. This project uses plug -in coils (no 
switching) meaning, of course, that these are not 
permanently 'tied -up' in the circuit. The signal 
generator has wide coverage with outpuas of r.f. 
modulated r.f. and audio. 

MANY OTHER CONSTRUCTIONAL 
ARTICLES PLUS ALL THE REGULAR 

FEATURES. PRICE 20. 

ALL IN THE NOVEMBER ISSUE 
ON SALE 6th. OCTOBER 

PW REVERBERATION UNIT 

Does your group or your home tape recordings sound dull? Do 
your old '78' records lack life and sound unreal? Try adding a 
touch of reverberation -it'll put pep into the sound! This inexpen- 
sive, high quality reverberation unit has facilities for both micro- 
phone and line inputs and full control is provided over the 
reverberation level. 
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THE 
Pw 

PRE -TUNED 

GAR/PORIABIE 
RADIO 

FOR general use it is an advantage to have a 
receiver with a number of pre -selected stations 
available so this receiver is pre -tuned to four 

frequencies with provision for adding two more 
stations, or variable tuning, if wanted later. Three 
m.w. stations are available, with one l.w. station for 
reception of the BBC on 1500m. This is very con- 
venient for day to day use and reception of a variety 
of programmes. 

Reception normally is on the loudspeaker but there 
is provision for plugging in a personal earphone or 
headset, when this is more convenient for listening. 
A car aerial connector socket is provided, so that the 
receiver can be placed in a car where the use of 
pre -set station selection is a decided advantage. The 
receiver shape allows it to rest on a parcel shelf 
with its speaker upwards, or suspended under a 
shelf with the speaker downwards. 

A diode output socket is fitted which is of advan- 
tage when a tuner is required for a tape recorder 
or other audio equipment. The receiver audio stages 
may then provide a signal for monitoring purposes. 
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The circuit is shown in Fig. 1 and is a straight- 
forward and reliable one using easily obtained com- 
ponents. Ll is the ferrite aerial rod, and section Sla 
of the 6 -way switch selects TC1, TC2, TC3 or TC4 
pre -set trimmers, to give automatic tuning of the 
wanted stations. L1, TC4 and the parallel capacitor 
Cl provide l.w. reception, no additional winding being 
required. 

Switch Slb similarly selects one of four oscillator 
trimmers, TC5 to TC8, and these tune the oscillator 
coil L3 to the required frequency. In practice, it is 
sometimes found that changes in battery voltage, 
temperature or slight changes in oscillator capacitor 
values, throw some pre -set stations slightly off tune. 
This is avoided by using a small panel control VC1, 
which can if necessary be adjusted to compensate. 
In use, the trimmers are set with VC1 half closed, 
then it is only necessary to adjust VC1 if signals are 
heard to be off -tune. 

It will be noted that alignment between Ll and 
L3, throughout one or more fully variable tuning 
ranges, is not necessary, as when ordinary tuning 
is used. There are thus no ganging difficulties here, 
as it is only necessary to adjust pairs of capacitors 
TC1 /TC5, TC2 /TC6 etc., for the wanted stations. 

As the ferrite rod aerial is unsatisfactory in a 
vehicle, coil L2 allows a car aerial to be coupled to 
the receiver. 

The 2 -stage i.f. amplifier has three single -tuned 
i.f.t.'s, and a.g.c. via R9 from the detector diode Dl. 
Audio signals may be taken directly from the diode 
circuit by the outlet provided. VR1 is then turned 
to zero, unless audio signals for monitoring are 
wanted from the receiver. 

The remaining outlet is for a personal earphone 
or headset, when required, inserting the plug silenc- 
ing the receiver speaker. A large external speaker 
can also be plugged into this socket. 

SWITCHED CAPACITOR ASSEMBLY 
This consists of the switch, with eight pre -sets and 

Cl, wired on a paxolin panel 4 x 2in., as in. Fig 2. 
TC1 and TC5 are both 60pF max as are TC2 and 
TC6. These were set for 1214kHz, Radio 1 and 



1088kHz, Radio 4. TC3 is 50- 450pF, and TC7 is 20- 

250pF, for 647kHz, Radio 3. For 200kHz, Radio 2 

TC8 is 450pF and TC4 is 1250pF with Cl 1000pF in 
parallel. 

It is unlikely that other values will be wanted for 
TC1 and TCS. TC2 and TC6 can be 100pF if a lower 
frequency than about 1088kHz is needed here, or 
may have small fixed capacitors in parallel. In some 
parts of the country Radio 2 on 200kHz may not be 
required when TC4 and TC8 can then be 100- 400pF, 
for an additional m.w. station in which case Cl is 
omitted. Ranges with the pairs of pre -sets overlap 
considerably. The oscillator circuit requires less 
capacitance than the aerial circuit. 

Washers on the switch keep leads and tags clear 
of the metal panel of the receiver and when the 
assembly is wired, it is fixed with the selector switch 
nut. 

CIRCUIT BOARD 
This is 5 x 3in., a piece 134 x 134in. being cut out 

to accommodate the speaker, as in Fig. 3. Wiring will 
be simplified if the perforated board is cut so that 
there are 19 rows of holes one way, and 32 rows the 
other. Components can then be placed with their 

TC,-7-6opF 
TC2-7-60pF 
TC3- 50-450pF 
TU- 400-1250pF 
TC5- 7-60pF 
TC6- 7-60pF 
TC7-20-250pF 
TCB-50-450pF 

o 
ól 

"fry 

rrc, rTC, 
ió 

C3 

TC6 

S,0 

TCB 

Tcj 

. . 

wire ends exactly as shown, and wiring will closely 
follow the diagram of the underside of the board. 

Holes have to be drilled for L3 and the i.f.t.'s. A 
very small round file will be found useful to obtain 
a fit if any holes prove to be out of position. The 
identification spot on L3 falls between pins 1 and 6, 
and these pins should come as in Fig. 4. 

Check resistor values as they are inserted, and 
note also the polarity of the electrolytic capacitors 
and diode Dl. When some components are in position, 
turn the board over and connect as in Fig. 4, snipping 
off excess wire. 

If each item and its leads are marked in coloured 
ink or pencil on the drawing as inserted and con- 
nected, it is unlikely that anything will be over- 
looked, or wrongly connected. It may prove helpful 
to use red 1mm sleeving on positive circuits, black 
on negative and some other colour for remaining 
connections. 

Pieces of coloured sleeving about 38in. long can be 
put on the transistor wires. This will identify them, 
and also hold these at a suitable height from the 
board. 

Transformer Tl is held by its leads plus a little 
adhesive. Other driver transformers of similar type 
will give the same results, but connections must be 

C4 

4 ,i 

R7 

15yF 

R9 

err 
CT0 

A2k . R,2 

RI C12 
,k 5G 

F 

AC,2e 

C14 

TC6 TC5 TC2 

r 

Spare 
Sia 

vci 

Sib 

4 x 2'paxolin panel 

-50F 

Fig. 1: above, shows the complete circuit 
diagram for the PW pre -tuned radio, together 
with the base data for the transistors. Values 
of pre -set trimmers TC1-8 are tabulated 
separately. Fig. 2: left, gives the layout of the 
trimmer capacitors and connections to 
station selector switch, all mounted on a 

separate paxolin pane /. 
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MC ' VR1' 
'S2 ' 

I 

R9 

5"x3' 
Plain veroboard 
0.15 matrix MC 

o 

0 0 
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+ 
000000 
iio-1 R14 1-- 
0 0 o 0 o CQ 

X 

LI,(17. osio. 
Earphone 
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o co o 
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o ¡7r31 0/ \0 0 0 o 

0 
C- l_y1_ 

o eo 
o 

o ; 

0 

IFT2 
0 0 

R 
16 

T 

0 0 

o 

EEO 

b 

o S 

o e 

Sta 

0 

0 0 

0 

41-1 R2 kb 
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Aerial 

R7 
51a 

MC L1 

III IIIpI 

q 

NI 
I III IIIII IIII IIIIIIIIIIIIIy IIII II NIH Ii hI II IIII I. i .. 

li p T 
MC -metal 

Chassis 

Cut -out x 131 
s a Speaker 

Fig. 3: above, layout of components on the 
front of the veroboard panel. For clarity the 
framework of the speaker has been omitted. 
Fig. 4: right, shows the component wiring 
on the reverse side of the board. Note 
polarity of electrolytic capacitors and diode 
Dl. 

The photograph at the bottom of the page 
is a general view inside the receiver which 
may be compared with Fig. 3 above. 

Battery -ve (CKG?0- 

taken from the maker's data or leaflet. T2 has fixing 
lugs which pass down through slots made by drilling 
small holes close together. 

Leave flying leads from Dl, R10, pin 4 of L3, 
earth (positive) line, C2, and battery negative, as 
shown in Fig. 3. Two leads from the secondary of T2 
are anchored on the board and run to the speaker 
circuit. 

FERRITE AERIAL 
Ll is wound with 24 s.w.g. enamelled wire, with 

turns side by side, on a 6 x 38in. diameter rod. Anchor 
the wire 12in. from one end, at A, Fig. 3, with tape 
or adhesive. Wind on 80 turns and form loop of wire 
at MC. Continue for a further 5 turns in the same 
direction and finish off at B. A lead runs from MC 
on the aerial winding to MC at TC7, Fig. 2, A runs 
to Sla, and B to C2. 

The aerial is mounted by cutting two strips of 
paxolin about 2 x 12in. and mounting these with 
small brackets held under bolts that secure the 
speaker. A "V" is cut in the end of each strip, and 
the rod held by thin string round it and through 
small holes in the strips. 

L2 is 35 turns of any thin insulated wire, placed 
on the rod about 12in. from B. 

The car aerial socket is mounted on the right side 
of the case, viewing the receiver from behind, Fig. 3. 

The diode output socket is near VR1, on the side 
of the case, and C14 is for d.c. isolating purposes. 
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* components list 

Resistors 
R1 56k0 R7 4.7k0 
R2 10k0 R8 1kn 
R3 3.9k0 R9 8.2k0 
R4 68k0 R10 2.241 
R5 1kn R11 68k0 
R6 22k0 R12 2242 
VR1 541 log potentiometer with 

Capacitors 
Cl 1000pF SM 
C2 0.01µF 
C3 0.01µF 
C4 10µF 6V 
C5 0.047µF 
C6 0.25µF 
C7 0.1µF 

C8 
C9 
C10 
C11 
C12 
C13 
C14 

TC1 7-60pF TC5 
TC2 7-60pF TC6 
TC3 50.450pF TC7 
TC4 400- 1250pF TC8 
All compression trimmers 
VC1 5pF variable (Jackson C804) 

R13 1kn 
R14 6800 
R15 4.7k0 
R16 1000 5% 
R17 4.70 
All 10% }W 

switch, S2 

0.047µF 
0.01µF 
2µF 6V 
100µF 12V 
50µF 6V 
100µF 12V 
0.5µF 150V 

7-60pF 
7-60pF 
20 -250pF 
50 -450pF 

Semiconductors 
Tri 0C44 
Tr2 AF117 
Tr3 AF117 
D1 0A81 

Tr4 AC128 
Tr5 AC128 
Tr6 AC128 

Miscellaneous 
L1 -2, see text. L3, oscillator coil (Osmor PW /01). 
IFT1 (Weyrad P51/1). IFT2 (Weyrad P51/2). IFT3 
(Weyrad P50/3V). T1, driver transformer (Osmor 
QXD1). T2, output transformer 6.2:1 CT (Henrys 
MOP). Switch S1a -b, rotary water switch, 2 pole 
6 way. Speaker 3 #in. 30. Universal chassis flanged 
members, 7 x 3in. (2) (Home Radio). Knobs (3). 
Handle. Veroboard, plain, 0.15in. 5 x 3in. Coaxial 
aerial socket. Output jacks (2, 1 shorting type). 
Battery PP9 and clips. 

The a.f. output jack socket is below this, and has 
contacts which open when the plug is inserted. It is 
connected as in Fig. 3, so that inserting a plug breaks 
the internal speaker circuit. 

CABINET 
The receiver can be tested out of its case, by wiring 

the circuit board to VR1, VC1, and Sla -b, as in Fig. 3. 

Close -up shot of the method of attaching the ferrite rod to paxolin 
brackets. 

The leads MC from VR1 and VC1 go to tags bolted 
to the panel flanges. 

The parts of the cabinet are quite easily prepared, 
and holes should of course be drilled before fitting 
the speaker or any other items. 

Top and Bottom These are 7 x 3in. flanged 
universal chassis members. Punch the top for VR1, 
Sla -b and VC1, and drill holes for the handle fixing 
bolts. Drill the front flanges for 6BA bolts or self - 
tapping screws (to secure the front) and the back 
flanges for self- tapping screws. Cover the top with 
self -adhesive material of the required colour. 

Sides Each side is 3 -ply, 618 x 358in., to allow 
overlapping the front and back, with a small pro- 
jection at the top and front. The end flanges of the 
top and bottom are secured to the sides by two bolts 
in each position. 

Front and Back These are 3 -ply, each 7 x 6in. 
Place the speaker to the bottom right, mark its 
fixing holes, and cut an aperture to match the 
speaker cone. Put the circuit board in place, and 
drill the two holes X -X in Fig. 3, through board and 
front, so that the board can later be fixed in this 
position. 

Speaker Fitting Pass two countersunk headed 
6BA bolts through from the front, to hold the 
speaker and also the brackets for the ferrite rod 
supports. Use other bolts or small wood- screws for 
the remaining speaker fixing holes. 

Circuit Board Two countersunk bolts are put 
through the holes which match with X -X, and held 
with nuts. Extra nuts are then put on, so that when 
the circuit board is on these bolts, a clear space of 
38i n. or so remains between it and the case front, 
to clear the wiring. Nuts at X -X then hold the board 
in place. 

Finishing A piece of fabric about 8 x 8in. of the 
required colour has its top edge placed between the 
plywood front and the top flange. Temporarily fold 
this fabric over the knobs, so that the screws holding 
the front to the flange can be tightened. Also spread 
Bostik 1 or other adhesive along the top edge of the 
front. Screw the case bottom to the front. The fabric 
is then drawn taut over the whole front, and is folded 
over and fixed with adhesive at the case bottom, and 
front edges. The two sides are then fitted with bolts 
or screws. 

TUNING ADJUSTMENTS 
The receiver is tested and tuned before fixing it 

in the case, as mentioned. If no signal generator is 
available, the i.f.t. cores are adjusted for best volume, 
any transmission being tuned in by means of a pair 
of trimmers. Once this has been done, the cores need 
no further adjustment. 

When setting the trimmers for the wanted stations, 
deal with each pair of trimmers in turn, according 
to the position selected by the rotary switch. The 
position of the core of L3 has considerable influence 
on frequency, so needs to be left alone once a suit- 
able setting has been located. VC1 is half closed 
while adjusting the trimmers. 

Pre -sets having a range of 7 -60pF will cover about 
1500- 1000kHz in aerial and oscillator positions. For 
oscillator tuning, 20 -250pF trimmers will cover the 
remainder of the m.w. band, with 50 -450pF trimmers 
for aerial tuning. For 200kHz, extra capacitance is 
necessary, up to about 450pF for oscillator, and 
2,000pF for aerial circuits. 
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TRANSN1ITTER 
for 2 metres 
PART 2 E G.RAYER G3OGR 

POWER SUPPLY /MODULATOR 
This power -supply /modulator was made for use 

with the 2 -metre Transmitter described last month, 
for which it will provide all power requirements, and 
adequate modulation. It is only necessary to insert 
an octal plug from the transmitter into the modula- 
tor. The modulator is designed to have other uses, 
to increase its utility, as follows :- 

(1) It will supply approximately 12 to 15W of 
audio for one or more speakers. 

(2) It will modulate a transmitter of up to about 
25W d.c. input where the transmitter has its 
own power supply. 

(3) It will supply power and modulation for a 
transmitter in the 10W power range. 

(4) The modulator can be switched off, leaving 
300V at 120mA available for, say c.w. working. 

(5) Optional choke input drops the supply to 
about 240V for receiving equipment and similar 
uses. 

An h.t. current meter is included to check work- 
ing of the modulator and associated equipment, and 
an h.t. "ON" switch allows the modulator and a 
transmitter used with it to be switched on and off. 

CIRCUIT 
The circuit is shown in Fig. 1. The first section of 

the double triode 12AX7 is an amplifier for the usual 
type of crystal microphone, with contact potential 

Cl 
8pF 

R5 

bias from Rl. Potentiometer VR1 is the audio gain 
or modulation level control. The triode 6C4 is a 
phase -splitter, driving the two 6BW6's of the output 
stage, V3 and V4. This is a very straightforward 
and troublefree circuit. 

The h.t. circuit is well smoothed, by C10, C11 and 
Ll while R16 is a safety bleeder resistor. Some modi- 
fication to working conditions can easily be made, if 
better suited to other associated equipment. 

HT Voltage. With the values given, the h.t. supply 
is 300V when loaded to 120mA. If R1,4 and R15 are 
each 27011, the supply obtained is 280V when loaded 
with 100mA. A terminal board with pairs of 
small terminals is fitted under the chassis, so that 
the positive connection to C11 can be interrupted. 
The power supply then works as a choke input 
circuit, giving a reduced supply of about 240V at 
120mA. 

Output Stage. Operating conditions with cathode 
bias provide about 9 watts of audio with 250V, and 
about 12 watts with 285V. For modulating a trans- 
mitter the audio output required is about half the 
d.c. input of the transmitter, say 7 to 8 watts, for 
a 15 watt d.c. input. If wished, it will be found that 
R12 can be considerably increased in value, to reduce 
the current taken by the 6BW6's, without loss of 
audio quality. 

Modulated HT. This is derived from the h.t. line 
and secondary of Ti, the fixed ratio transformer 
being intended for a p.a. load of about 3 to 8k11. 

C7 Fig. 1: Complete circuit diagram of the modu- 
lator and its associated power supply. 

300 
51 M1 
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* components list 

Resistors 
R1 2.2Mi2 }W 10% R9 
R2 270kí2 4W 10% R10 
R3 270kí1 }W 10% R11 

R4 1.5kí2 ¡W 10% R12 

R5 47kí21fW 10° R13 
R6 1 Mí2 PW 10% R14 

R7 1.5kí2 }W 10% R15 

R8 47kí2 .¡W 5% R16 

VR1 500kí2 log. potentiometer 

Capacitors 
Cl 8µF 450VW 
C2 0.01µF 350VW 
C3 0.01µF 350VW 
C4 001µF 350VW 
C5 0.01µF 350VW 
C6 50µF 50VW 

Valves 
V1 12AT7 
V2 6C4 

C7 
C8 
C9 
C10 
C11 

47kí2 ¡W 5% 
220kí2 ¡W 5% 
220kí2 IN/ 5% 

27052 2W 10% 
5. 6kíl 1 W 10% 
12012 2W 10% 
120í2 2W 10% 
220k0 1W 10% 

0.01µF 750VW 
0.01µF 750VW 
16µF 450VW 
32µF 450VW 
8µF 450VW 

V3 6BW6 
V4 6BW6 

MISCELLANEOUS 
Valveholders, B9A with skirt and screening can (1), 

B9A plain (2) B7G with skirt and screening can (1), 

Meter M1, 150mA. Toggle switches (2). Microphone 
socket. Octal valveholder, for power outlet. Mains 
neon indicator. Fuse, 250mA and holder. D1 /D2 
silicon rectifiers, 1000 p.i.v. 1A or better. Chassis 
10 x 7 x tin. L1, about 10H at 120mA. T1, modulation 
transformer Type 223 (Garez, Chinnor, Oxon) T2, 

mains transformer to provide 300- 0-300V at 120mA, 
6.3V at 2-5A and 6.3V 2A twice (Douglas, Parmeko 
etc.). 

A multi -ratio transformer may be used for other 
load impedances. The transmitter d.c. input is VxI, 
for example, 300V at 40mA or 12 watts. So the 
transmitter p.a. modulating impedance is approxi- 
mately V/I or 300/0.04=7 -Ski/ (For the impedance 
calculation, remember to add the p.a. screen grid 
current to the p.a. anode current.) 

Unmodulated HT. This is derived from the h.t. 
line, after the switch, to allow metering of the total 
h.t. drain, and control of h.t. to the transmitter. 
When using the 2 -metre transmitter described, more 
grid current that required was available, so h.t. to the 

General view of the prototype chassis. 

Underneath the chassis. Suggested layout of the major components 
should be followed. Otherwise component positioning is not particularly 

critical. 

earlier stages was reduced to about 260V by placing 
a lkí2 /2W resistor in series with pin 7 of the octal 
socket, Fig.l. 

CONSTRUCTION 
This is on a 10 x 7 x 2in. "universal chassis" so 

that the front runner can be prepared for the meter, 
etc., before it is fixed in position. Securing bolts for 
the mains transformer and modulation transformer 
also pass through the side and back flanges for addi- 
tional strength and rigidity. 

In the layout adopted, the microphone socket and 
VR1 are to the left, adjacent to the 12AX7 holder. 
Grid leads here are screened, and clear of heater 
wiring. The 6C4 is towards the centre, and the two 
6BW6's in line towards the back, with the modula- 
tion transformer to the left, and the mains trans- 
former to the right. This leaves the front right of the 
chassis for the smoothing choke. The only live cir- 
cuits above the chassis are leads to the choke, and 
these were covered with tape. 

The front runner carries the following, left to 
right : -microphone socket, VR1, h.t. switch, meter, 
octal socket, AC "ON" neon indicator, AC switch, 
and outlet for the mains lead. Transmitters, speakers 
or other associated equipment employ octal plugs 
wired to match. 

The small terminal board mentioned has two ter- 
minals wired to the modulation transformer 
secondary, so that it can be shorted in a few moments 
with a wire link for c.w. when the same equipment 
is also used for a.m. If frequent changes are made 
from c.w. to a.m. in this way a switch can be placed 
across the secondary. 

The modulator should never be used without a 
load connected to the modulation transformer. 

AERIALS 
The output of the transmitter can be matched 

into any of the usual aerials requiring a low 
impedance feed. 

A simple dipole will give good results over local 

-continued on page 540 
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INTERCOMM CALLING SYSTEM R. A. BUTTERWORTH 
MOST intercomms use three wires or a com- 

plicated relay /switch system. The system 
described here uses only two wires and can 

be adapted to any amplifier already available pro- 
viding it has both input and output transformers. 
The two wire cables connecting the units can be 
any cheap twin type. A bonus in. this system is that 
only one Slave unit is necessary because by parallel- 
ing several pairs at a convenient junction point, 
communication can be had from any two points. 

In the author's arrangement the Master unit is 
usually in the shack at the bottom of the garden but 
the Slave can be in the lounge 
(telephone) hall (door bell) and 
bedroom or kitchen. By moving 
the units and plugging in, com- 
munication can be had between 
any two locations. Another 
bonus is that the units consume 
current only when communica- 
tion /calling is made. 

OPERATION 
Figure 1 is the full schematic 

of the author's unit to enable 
the reader to follow the way in 
which the unit operates. With 
SW3 "OFF ", when SW1 or SW2, 
which are spring loaded, are 
pressed it causes a loud bleep 
in the other unit's loudspeaker 
in the following manner. If the 
master wishes to call the remote 
unit, SW1 is pressed, shorting 
contacts 5 and 6, thus complet- 
ing the positive line through the 
primary of the input trans- 
former /switch /speech coil of 
the loudspeaker to the com- 
mon line. The amplifier is 
in operation and at the same time the current 
through the primary winding induces a low frequency 
note in the secondary which is amplified. Contacts 
2 and 3 have been connected at the same time so that 
the Slave speaker is connected to the output of the 
amplifier so the resultant amplified audio note 
(generated in the input transformer) is heard in the 
Slave's speaker. Switch 3 is now operated to await 
the reply, if no response, put SW3 "OFF" and press 
SW1 again. Once contact is established, the Master 
controls all Speak /Listen operations and switches 
"OFF" SW3 ready for the next call. A similar opera- 
tion takes place when the Slave wishes to call the 
Master. The 50µF electrolytic blocks what would 
otherwise be a direct d.c. connection but not the 
audio signal. It will become obvious that the Master 

Line (tip) 

22 33( 

Press -0.- SW1 4- 

Line 
(sleeve) 

6 

can monitor the Slave by simply. switching "ON" SW3 
and so act as a baby alarm, telephone /door bell 
warning. 

Any pair of miniature 3f1 speakers can be used 
and the transformers are a pair of miniature tran- 
sistor single ended output (311) types. The potentio- 
meter VR1 is a preset skelton type, the required 
volume, once set, does not require further adjust- 
ment. As will be seen from Fig. 1, SW1 is a DP /DT 
type, SW2 is a SP /ST, and SW3 a simple ON /OFF 
type. Switches 1 and 2 are, of course, biased types 
(spring loaded); there are many varieties on the 

T 

47 

AC 126 AC128 

1k 

50 2 
yiF yF 

+ 

Fig. 1: The circuit of the Master unit -see text for an explanation of the unusual 
calling system. 
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Fig. 2: The circuit of the Slave unit. 



market, the most easily available is the toggle type, 
but the constructor has a choice. 

As stated at the beginning, the main reason for 
offering yet another intercomm unit is the novel 
method of calling and the use of only two wires. This 
gives a versatile and flexible installation, well worth 

the few hours needed to construct. It may interest 
the reader to know that this method of calling was 
developed as a result of a mistake made when 
making up a conventional system and to the best 
of the writer's knowledge has never been used 
before. 

25W D.C. to A.C. INVERTER S. SOAR 

THE 
inverter described here will operate 240V 

50Hz appliances of up to 25W consumption. It 
was originally built to drive an electric shaver 

or a 25W soldering iron from a car battery. 
The circuit is a simple resistance coupled inverter 

with a square wave output of 240V 50Hz. 
Considering the circuit in Fig. 1, assume that Trl 

starts to conduct; voltage induced in N1 rapidly 
drives Trl into saturation and biases Tr2 off. Flux 
increases in the transformer core until saturation is 
reached which results in a sudden rapid increase in 
current in Trl. This current exceeds the current 
which Trl can supply with the available drive, Trl, 
therefore, comes out of its saturated state. Voltage 
induced in N1 falls to zero as the transformer core 
saturates and Trl is returned to the "off" state, this 
ends the first half cycle. Flux collapse in the trans- 
former core results in an induced voltage in such a 
direction as to turn Tr2 on so initiating the start of 
the second half cycle. 

Fig. 1: The circuit. 

12V 

Performance 

240V 
50Hz 

CKG16B 

No Load Input current 700mA (8.4W) 
Load 15W Input current 2.0A, efficiency 62.5% 
Load 25W Input current 2.8A, efficiency 75' 

Fig. 2: Wiring of 25W inverter 

5A tuse 

+l 
}12V d.c. 

Razor 
socket 

* components list 

R1, R2 1005, 2W 
Tr1, Tr2 0C35 
Fuse 5 Amps 
Transformer: Type P2/2 available from Magtor 
Limited, 68 Dale Street, Manchester 1. 

Construction is straightforward and operation is 
little affected by position of components. However, it 
is advisable to keep interconnections as short as pos- 
sible to reduce inductance. 

Since transistors Trl and Tr2 are not operating at 
maximum load, large heat -sinks are not necessary 
and the entire unit can be inserted in a metal case 
measuring only 3in x 3in x 4in. Care must be taken 
to ensure that the collectors of both transistors are 
isolated from each other, this can most easily be 
done by mounting these in the side of the case on 
insulating washers, alternatively a plastic case can 
be used. 

If a d.c. output is required, this can be easily 
obtained by connecting a bridge rectifier to the 
secondary, since the output is square wave, smooth- 
ing represents no problem and a capacitor of 2taF 
will suffice for most requirements. 

It is not recommended that half wave rectification 
be used as this will tend to saturate the transformer 
core in one polarity only and this may cause mal- 
function of the inverter. 

AVáXWEU 
by G8DSH 

"- -about eighty turns tapped ten turns up, please!" 
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TRANSISTOR CIRCIAIII for beginners 
PART 11 

H.W. HELLYER & MICHAEL ROLLIER 

A breather 
Before we can progress with our look at transistor 

circuits, we must halt, survey the battlefield of some 
of our illusions, and reconnoitre the lines of our next 
advance. 

In other words, having taken single stage circuitry 
and combinations of stages, we must now consider 
the effect of the sub -circuits on those before and 
those after. The more we delve into transistor dr- 
cuitry, the less we can regard each "block" as an 
entity unto itself. Black boxes, so beloved of the 
academic, are seldom darker than a shade of mottled 
grey when we come to put them into practice. 

One such circuit concept, that seems primarily to 
make hay of basic theory, is the so- called "virtual 
earth ". 

We have reached a stage in our talk about circuits 
where we can see, without the aid of equivalent 
transistor circuits or little arrows showing electron 
flow, that the d.c. conditions and the a.c. conditions 
in any given configuration will be different, though 
interdependent. 

As an example, consider the plain problem of 
decoupling. In your humble transistor radio you 
have a perfect example. As you bothered your neigh- 
bours on the beach with Bach's Partita and Fugue 
while all they wanted was to be Woganised (how 
I've longed to do that!) the signal current in the 
power supply circuits were being bypassed from 
the battery by a relatively hefty electrolytic capacitor. 
Fig. 55 illustrates this, and shows that the h.t. line M- 

200pF 

T 

Main 
circuit 

. 

200yF 

CEP 

is, as far as the a.c. signals are concerned, at the 
same potential as the chassis. 

From there, it is a small step to think in terms of 
impedance and frequency rather than resistance and 
direct current when considering a signal -handling 
circuit. 

Why, for instance, do we need that hefty capacitor 
back there, across the supply, when the decoupling 
of the tuner section is efficiently performed by a 
fraction of a microfarad? The answer lies in the 
frequency. At the supply, signal currents at audio 
frequencies are having to be bypassed, and 2000/íF to 
a 100Hz signal is an impedance (a.c. resistance) of 
0 81ohm. 

At the front end, taking the FM radio that you, of 
course, will be using, despite the BBC's recent retro- 
grade step to duplicate local radio on medium waves, 
the frequency you want to bypass is somewhere near 
a million times as great and so the capacitance need 
only be a millionth of the former, that is 2 picofarad 
against 2,000 microfarad, to have the same effect. Of 
course, to safeguard over a wider bandwidth, the 
actual value will be a couple of hundred picofarad, 

0.251JF Lift Cut 0.25uF From R. P2 From 
output E output 
of stage -H í00k iM í00k of stage2 

To 
input of 
stage 2 

Fig. 55: Simple decoupling. The capacitors represent a virtual short- Fig. 56: The original Baxandall tone control circuit, to suit an input 
of less than 10ko, for use with an SP61 valve. 
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but the comparison -and the point -remains. When 
considering circuits, you must consider the effect of 
the a.c. signals they will be handling as well as the 
d.c. conditions that provide basic biassing, etc. 

Virtual earths 
Which brings us back to the concept of the virtual 

earth. Fig. 56 shows a simple circuit, again a prac- 
tical one, and very familiar, that of the Baxandall 
tone control circuit, widely used in all sorts of con- 
structions, and not always completely understood. If 
it series no other purpose, it should remind us that 
Peter Baxandall dreamed this one up in 1952, based 
on an SP61 valve (or, in war surplus terms, a VR65). 

The underlying reason for choosing such an 
example is (a) to make the opportunity of talking 
a bit more about feedback, (b) to introduce tone 
control circuitry, which will feature in our next con- 
structional project and (c) to get over as well as we 
can, to satisfy a number of enquirers, the concept 
of the "virtual earth ". 

Feedback has featured already in our potted 
circuits, d.c feedback to bring bias conditions to the 
operating state we require and a.c. feedback to 
regulate the signal flow through a stage, and, as we 
shall have to consider later, to make a stage non- 
linear in an especially controlled way (as, for 
example, in designing an RIAA corrected magnetic 
pickup pre -amplifier). 

The whole point about the Baxandall tone control 
circuit. first considered in a Wireless World article 
of October 1952, is that its action depends on nega- 
tive feedback and that it requires an understanding 
of the virtual earth concept to grasp its principles 
of operation. Having once got hold of this, we can 
step forward briskly into the world of "closed-loop 
gain" and "variable feedback control ", which scares 
so many students away from what is really quite 
elementary circuitry. Incidentally, the virtual earth 
concept preceded Baxandall by quite a few years 
and he was quick to give credit to Professor F. C. 
Williams for the coining of the term. 

Feedback 
Enough waffling: Feedback is the principle of 

taking part of the output from a stage, or stages, 
and applying it to the input. If it is positive feedback, 
the signal you re -apply to the input is in phase, and 
thus aids the input, eventually driving the stage 
beyond its working limits. Control this positive feed- 
back and you have a simple oscillator -the more out- 
put it delivers, the more it wants to deliver, until 
it blocks the stage off, things revert to normal, and 
away we go again. 

But we are more concerned at this juncture with 
negative feedback. If you are audio -oriented (as you 
must have guessed by now that Mike and I are!) 
you will have read all manner of attributions for 
negative feedback. In the late Forties and early 
Fifties there were so many articles on negative feed- 
back, interlaced with symbolic formulm, that one 
would have imagined it could cure all amplifier ills 
from operator's twitch to the galloping parasitics! 

In fact, the principle is simple: take off a portion 
of the output signal from a stage (or stages) and 
apply it to the signal in such a way as to oppose the 
input, i.e., in antiphase, and you have a method of 

1 A: 

(a) (b) (c) 

Fig. 57: (a) Negative feedback in series with the input signal. if R1= 
R2 the gain is unity. (b) a battery analogy, with no feedback. (c) with 

feedback equal to the drive, voltage across R is virtually zero. 

exercising control that depends on the nature of the 
input it is to some extent, and within certain limits, 
self- regulating. 

When we take a brief recap. of some previous 
articles in this series, we shall also appreciate that 
negative feedback from the output to the input of an 
amplifier stage effectively changes the impedance as 
well as reducing the gain. 

This is important, and I am not going to insult 
regular readers by going, chapter and verse, over our 
earlier chats about RIN and Rio, etc. But to summarise 
a few points, take a look at Fig. 57(a). Here we have 
an amplifying stage with a signal voltage applied and 
negative feedback in series with that input signal. 
(Again, this is important). 

Let's assume, for easy figuring that the amplifier 
has an open -loop gain of 100. That's to say, it would 
increase its applied signal 100 times if there was no 
extra circuitry to consider. Then, commonsense tells 
us that if the values of Rl and R2 are the same, 
the gain will be unity, not 100 times, because the 
feedback is in series with the input. To get the hang 
of this, we have to look at things in terms of the 
impedance that the signal "sees ". Fig. 57(b) shows a 
battery driving a current through a resistor. The 
battery "sees" the impedance of the resistor. But 
what if, Fig. 57(c), we put another battery of the 
same sort in series with R? We haven't changed the 
value of R but little or no current flows -so the 
effective impedance seen by the source voltage, 
the prime battery, is now high. 

Back to the amplifier 
Let's now get back to our amplifier with its feed- 

back and instead of applying the feedback in series 
as before, we shall apply it in parallel, Fig. 58(a). 
Again, R1=-R2. But as the feedback is now in 
parallel with the input signal, we can see, applying 
the battery analogy, in Fig. 58(b) that it effectively 
shorts out the signal. In other words, adding Vl to 
V2 produces an effective zero. 

Sorry about that repetitious word "effective ", but 
if I say "this is zero ", some pedant is going to hurl 
a wad of mathematical treatises at me to prove that 
Isaac Newton never went near the orchard, or some- 
thing! 

Go back to that mini- circuit of Fig. 58(a) and 
you can now see that the voltage at the junction X 
of Rl and R2 is very low indeed. Not zero, for we 
have to take into account the voltage across the 
amplifier, and the best we can say is that the voltage 
at this junction, Rl /R2, is very low, virtually at 
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RZ(Rtb) 

(a) 

(C) CKG119 

Fig. 58: (a) Parallel feedback, point X is virtual earth point. (b) battery 
analogy repeated. (c) choice of amplifier gain and resistors gives 
virtual impedance, dotted, between virtual earth point and true earth. 

earth potential. Hence the term, virtual earth. From 
this, it follows that the input impedance of the 
circuit is law at this point. 

Here, we have one of the bones of contention over 
which audio pundits have worried, and with which 
we shall not concern ourselves now-suffice to say, 
the source signal "sees" an impedance equal to Rl 
in parallel with whatever the virtual resistance R. 
in Fig. 58(c) may be, while the amplifier sees an 
impedance of about L. And the beauty of this 
arrangement is that by juggling with amplifier gain 
and feedback component values, we can make the 
input match our source exactly, forbest signal energy 
transfer conditions, while making our amplifier "see" 
a . source resistance (impedance) that is just right 
for its job. In many audio applications, an impedance 
of around 60051 would do us very nicely for- lowest 
noise conditions, and this case can be met quite 
easily. 

The important factor to remember is that the 
imaginary resistor we produce by the virtual earth 
application is approximately equal to the value of R2 
divided by the amplifier gain. Its value is not affected 
by Rl. There is no need for Rl and R2 to be equal 
in all cases, although we have chosen this circum- 
stance for ease of explanation =the performance 
depends on the ratio between resistor values. 

Back to Baxandall 
So now back to Baxandall, and a circuit that 

originated from valved techniques. 
This time we shall split the circuit into its "Lift" 

and "Cut" conditions first, showing the virtual earth 
points. Forget, at the moment, the tapped poten- 
tiometer of Fig. 56 and consider the treble lift 
circuit. This, shorn of all extraneous detail, could 
be redrawn as Fig. 59(a). If VR is made low enough 
so that the voltage at the slider when in the middle 
of its travel is not affected by the current supplied 
by C (even at higher frequencies) then the total 
current flowing toward the virtual earth point, 
X, is I1 +I2. Ii is approximately equal to Vin/Rin and 
I, depends on the value of capacitance. If we make 
Rrb equal to Ri °, merely to simplify combination of 
lift and cut control, and call this simply R, then the 
output voltage has one component independent of 
frequency, for a constant value of Vin while the 
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other one, leading in phase by 90° is both propor- 
tional to frequency and to k which is the fraction 
of the potentiometer setting. 

What this means, ht practical terms, is that for 
any particular potentiometer setting the response 
of the cut circuit will be down by the same number 
of decibels as the lift circuit is up. As we know 
from Baxandall tone controls published many times 
before, the curves are a mirror image of each other. 
This is one of the virtues of the control. 

The tapped control is just a convenience and it 
can be seen that there is actually a small voltage 
between the centre point of the practical circuit (Fig. 
56) and virtual earth, across the capacitor. But its 
value makes this voltage practically negligible. 

A look at the combined bass control in its simplified 
layout of Fig. 59(c) may help to understand better 
the working of the tone control. To give level 

Rin Rf 

Rin 

(a) 

Rtb 

(c) 

Fig. 59: Fundamental Baxandall treble lift circuit. (b) treble cut circuit.. 
(c) bass lift and cut section of combined circuit. 

response at mid -setting, Rl and Cl are the same as 
R2 and C2. At middle and high frequences the 
potentiometer, V$ is almost shorted out by the low 
reactances of Cl and C2, so we are back to Fig. 
58(a) with Ri° =Rrb and unity gain. As the frequency 
of the signal falls, the gain rises (or, if the poten- 
tiometer setting is changed, falls to the level deter- 
mined by the response curve), and, just as with 
the treble circuit, the curves are mirror images. 

The symmetrical beauty of the finished control, 
with components calculated to suit Baxandall's 
original case, the VR65 valve, a high -gain pentode, 
can be seen in Fig. 56. One of the interesting points 
about its chosen values is that the treble response 
will be up or down 3dB at full lift or cut settings of 
the control when the reactance of C3 is numerically 



equal to R1 +2R3. The values of Cl and C2 must be 
equal, as are Rl and R2, for reasons already stated, 
and values are chosen to give the correct bass 
response. 

In practice 
Coming to the present time, we can see an 

example of virtual earth circuitry used in the much - 
vaunted input stage of the Cambridge P40 amplifier, 
Fig. 60, where the aim was to get a high -gain, low - 
noise input amplifier, controlled so that the local 
feedback loop alters the gain, and thus provides a 
volume control right at the front of the circuit, in a 
low -signal level stage -just where we are told never 
to put it! The aim succeeded to some extent, because 
there was indeed a very low -noise result, and the 
overload capability, where most input amplifiers fall 
down badly, was a phenomenal 60dB. 

I 
120pF 

1M 
Volume 
control 

Fig. 60: Virtual earth input stage used in Cambridge P40 and P50 
amplifiers. 

But later versions of Cambridge amplifiers 
reverted to an uncontrolled input stage and put the 
virtual earth amplifier in the second stage, mainly 
because the original design gave a peculiar volume 
control "law ". You see, the accepted use of a control 
is a 20dB attenuation when the knob is half -way 
from maximum (or the slider half retarded). By 
putting a twin -gang 1M12 log law potentiometer in 
the virtual earth feedback circuit, Cambridge limited 
the attenuation to between 3 and 6dB for the same 
movement, with its action accelerating as it was 
turned farther down. 

To get the range of input levels, the control had 
to be shunted with a 47kf2 resistor, except in the 
Pickup 1 mode, so except in this mode, only about 
three -quarters of the control action was effective. 
Later versions use a 50k12 linear potentiometer to 
get the approximate log law (using the fixed resistor, 
22kfl, across part of it). 

So we have now considered practical ways of 
using virtual earth circuitry, and can go on to the 
even more practical matter of building a circuit 
whose action may not seem quite so mysterious. 

TO BE CONTINUED 

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'. Cents. 
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 ICS courses in Radio, T.V. and Electronics. 

Accredited by the CACC Member of the ABCC 

Please send me the ICS prospectus -free and without obligation. 

(state Subject or Exam) 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

AGE OCCUPATION 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Des,' TB28 Incercext House, Stewarts Road, 

London. S.W.8 4U1 

------------- ICS -J 
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»7o so 
COLIN RICHES 
ARTHUR DOW 

DEVOTEES of this column will be highly de- 
lighted at the publicity currently being given 
by the Post Office to the 50th. anniversary of 

broadcasting in this country by issuing a set of three 
postage stamps to commemorate the event. Since we 
mentioned the subject in the last issue details of 
the stamps have been released by the Post Office and 
they are reproduced here. 

The 3p stamp depicts six of the many types of 
microphones used in broadcasting since 1922. 
Observant old- timers will recognise the Marconi - 
Sykes electromagnetic microphone of 1924 as well 
as the Marconi - Reisz carbon microphone of 1926 
among the collection. On the 5p stamp a typical 
domestic wooden horn loudspeaker of the 1920's 
is illustrated. Some readers may recall the S.G. 
Brown conical horn speaker and the Amplion horn 
of the same period. 

No doubt there are many of these speakers still 
hidden away in attics and cupboards so let us hope 
that this invaluable publicity will cause the public 
at large to appreciate the value and significance of 

these treasures from the early days of wireless and 
thus prevent their needless destruction. 

The third stamp, for 712p, brings us right up to 
date with a fine illustration of one of the latest 
colour TV cameras as used by both the BBC and 
the independent TV companies. 

The fourth stamp, to be issued at the same time 
as the other three, is for 9p and shows an early form 
of spark transmitter as used by Marconi in establish- 
ing wireless contact between Lavernock Point, 
Glamorgan, and Brean Down, Somerset, in May 
1897. On the 75th. anniversary of this historic event 
the name of George Kemp is coupled with that of 
Marconi. Kemp was a Post Office engineer loaned 
to Marconi as a senior assistant. Their experiments 
resulted in the first successful tests over water and, 
incidentally, the first between two countries. 

All four stamps are the work of David Gentleman 
who was also the designer of the Philympia series 
of stamps issued in 1970. The anniversary stamps 
described will be on sale on September 13th. 

524 

The 3p stamp Is printed In several 
shades of grey with black, brown and 
yellow while the 5p stamp Is grey, 
beige, red, brown, black and umber. 
The 7 }p stamp featuring the TV camera 
also has several shades of grey com- 
bined with b lack and red. The 9p 
Marconi -Kemp commemorative Issue 
combines light and blue grey with 
black, yellow and brown. A special 
first -day cover and two pictorial hand - 
stamps are being provided by the Post 
Office. 
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ROC ELECTRONICS! 

Q CEe55 - rr 0 -TRACK STEREO CARTRIDGE 
3+J . TAPE DECK MODEL RP- 10B05T 

The papule LaarJot type record- 
ing unit is the heart of ash fantastic ntsutle 
RP- 100057, which has full record i O.O O and playback facilitla. Automatic 

track change with manual ovn -rids. 
Press to start button. Stereo headphone and Left and 

Right Ks sockets on front panel. Dual ['cording level mere, and Left and Right volume 
contnls. Built -in pre amp. Taps spud 33 ip. (B S cm,). Frequency response playback 
30 -t1 -.000 Hz: recording /playback 30 -8,000 Hz. Line output: fully variable 0.500mV. The 
RP-1100OT incorporates all the futures you'd upset on a top quality Cartridge Taps Deck. 
Size 6" wide. 4" high, 9" deep. Cabinet in walnut. Including connecting leads. 

ar_ 
ROG 

£1 ' 

fry REALISTIC 30 WATT STEREO Y AMPLIFIER MODEL SA -500 
A superb hi fi amplifia, with all the lea- 
turu you've "var wanted - for under 
£46.00. Saving over C10.00 on Ma normal 
reta.I value. Up- to-the-minute slider con rots for bass and treble. eparere 
volume and balance controls. Headphone cocker on Iront panel. Push -button 
input controls - magnait phono (high /low) tuner, eux, mono. monitor. 
Loudness pushbutton control for perfec sound at low output levels. Normal 'r 
Left and right pushbutton on /off switch" for speakers. Noise filtering 155 SO 
and tape monitoring fcilitiu. Two auxiliary AC outlets. Frequency response 20. 
20,000 Hz + 1 db at full power. 15 watt rms par channel. Walnut cabine with 
catit aluminium trime. Inputs: phono 2.5mV and 5mV RIAA: tuner/aux 250mV. Hum 
and noise: phono - 50db: tuner/aux - 65dh. How's that for a neificationI 

Dire 141 " wide. 3;" high, 10; "deep. 

Ae 
yevie 

Ñ1 F1' 
pOPFlasry912 

ROC PRICE 

£31.20 

ROC PRICE 

£28.00 -; Normal Price 

i 

A -3000 30 -WATT " 
SOLIO STATE STEREO AMPLIFIER 
The A -3000 looks as good e. it sounds) 
Giving you a big performance this superb 
audio amplifier hua full range of facilities 
on the front and rear panels- On the front - 
all the controls you're ever likely to nand 
plus a headphone socket. On the rear - 
signal inputs. speaker outputs and a line 
fuse for circuit protection. 
Specifications; 18 watts rms par channal 
into 8 ohms. Frequency response 20. 35,000 
Hz (f 2db) Inputs Magnetic, Ceramic, 
Tuner, Tape, Aux. Tapa Play. Size: 
345mm x 300mm x 130mm, 

Normal Price 
E15.70 

OLSON AM-357 4-WATT STEREO AMPLIFIER 
Hoe's marvellous value for someone just starting to set them- 
selves up in audio! At only C10.50, you gat a fins amplifia, in a 

scratch resistant metal cabinet. with o smart brushed aluminium 
front panel. It incorporates separate tone and volume controls for 
auk channel. Inputs are provided for turntable (ceramic car- 
tridge(, tuner and tape deck or recordar. Frequency response 70. 
20.000 Hz ± 3dB. Output: 2 watts r.m.s. per channel into 8 ohms. 
Inputs: phono 80mV: tune /aux 80mV. Sin 8' midis, 21" high. 
4; " wide. 

25-WATT 3 -WAY 
CRYSLER 

'LIVING AUDIO' 
SPEAKER CE -6b 

This high quality 'pub 
or he. in own built -in 
3-way sound response switch, 
giving you the ideal frequen y response for 
hili, natural or mood music li toning. Its 
beautiful, heavy. oiled walnut cabinet 
incorporates two superate speaker units an 8' woofer, and a 5' 
mid -range with 2' concentric tweeter. Power handling 
capacity: 25 welts r.m.s into B ohms. Overall frequency re. - 
ponse: 35-20.000 Hz. Cabinet tin: 101' x 7 ;" x Oj'. Exactly 
right for matching the most modern decor. 

ROC PRICE 

£27.25 
Normal Price 

C38.85 
each. 

OLSON RA-310 AM /FM /MPS 
STEREO TUNER 
This ROC Tune is "specially de- 

1 signed to match the Olson AM -395 
Stereo Amplifier. In price and 
valu, u well u it's good look - 

ing design! But of course it's also 
deal for use with any other amp iliar. The RÁ.310 costs C10.00 less than 
the normal retail value, and yet it is a highly sophisticated unit, incorpo- 
rating the latest solid state technique.. Operation is drift Ire. for sup. 

to a 
HornI51 

1,,,,.(5t1.0 rem. 
mp) fier. to entape deck aorls tape recordar. And 

this 
urserit cows all 

the stations in the AM and FM bends. FM: 97.108 MHe: AM: 525 -1805 kHz. 
FM Seaitivites: FM, 3yV, AM, 250lV. Stereo separation 30dB at 1kHz, image rejection 
80dB. Size: 11 {:"wide, 4' high, 7 ;' deep. 

"WATTS" 
RECORD CLEANERS 
The original "Oust lug' 
Automatic Record Cleaner 
keeps your records clean as 

they play. C118 Watts Disc Pruner. Keeps 
now records 

record 

saw - 
lor perfect record repro- 
duction. 35p 

. IIIIIIIII011__I-_+IOIp- 
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REALISTIC SA -18050 -WATT fib 
STEREO AMPLIFIER 

Here's fabulous, uciting value in 
.wry miniature! This high quality store' 

amplifier measures only 9" wide x 3" 
high n 5I" deep. And yet it has sepa- 

rate ganged volume, balance and tone con - 
trols. Plus "psalm in /out, mono /"terse. phone/ 

e45 tuner and power on/off slide switches. The end, ara oiled walnut. with mash- 

C21 00'ng 
enamelled metal top. The Iront penal is satin aluminium and walnut -brown 

anomal. Frequency respon,e is 50 to 10.000 Hz i 3dB. Output 3 wale r.m.e, 

per channel into 8 ohms. Inputs are 100mV for both phono and tuner. 

EAG'.E LC.05 STEREO 
MAGNETIC CARTRIDGE 
For fabulous reprodu 
lion It a very low price. 
you'll find it hard to beat. 
0.7 nil diamond styles. Out. 
put: 6mV per channel. Frequency range 
30.16,000 Ho, Channel balance ± 1.5dB. 
Chan& sepaation: 20dB. Recommended 

stylus p['uun: 2.4 grams. Compliance 
in 10.8 cm/dyne ROC PRICE Eó75 

EAGLE LC.07 STEREO 
MOVING -MAGNET 
CARTRIDGE 
Here's your opportunity 
to own transcription carth dye 
for Oa price of a ceramic! Is 'socially de 
signed to match top quality to a arms, and 
to pet the ray best from your h 'Ii amplifier. 
0-7 mil diamond stylus. Output: 7mV per 
channel. Frequency range 2 -21.000 Hz. 
Channel halanoe: +1dB. Cha nel mew 
tion: 26dB. Compliance : 12.. 1 .6 cm /dyne. 

ROC PRICE EN 37 

0.307 TRANSISTOR- 
IZED STEREO 
PRE -AMPLIFIER 
Now your amplifier 
the could only reproduce 
ceramic or crystal pick -up cartridg"s. can 
accept signals from moving- magnet cart. 
ridges! The R.307 steps up signals from 
between 5.20mV to 200.000 mV. Input: 
5.20mV. Equalisation: RIAA. Output: 
200.800mV flat. Frequoncy range: 20. 
22.000 Hz. Dimensions: 31 "x 11"x 2*". 
Supply: 240 VAC. ROC PRICE E432 

PALACE AM /FM /MPX STEREO TUNER AMPLIFIER SSA -10 
This is one of the lowest priced atom tune, amplifiers on the 

market. It covers the full range of both AM and FM broadcast 
frequencies. And when you're switched to FM, an indicator 
lights up when stuc signal is received - that's the time to 
switch to 'Stereo'I The SSA 18 hat ell the facilities you'd ex. 
pact to find on tuners costing twice as much - separate vol. 
ume, bau. treble, balance and tuning controls. Selector switch 
for tape, phono, AM. FM. stores. Jock socket on front pani for 
store headphones. Frequency range FM 88 -108 MHz. AM 
535 -1605 kHz. Frequency response: 50- 10.000 Hz ± 3dB. 
Power output: 4 watts total music power into two 8 ohm 
snookers. Sin: 16' mid., 43' high, 6' deep. 

F 15 -FOOT STEREO HEADPHONE 
EXTENSION CORD c y 

Fated ith duty 
3- circuit stereo plug at 

one and and a matching stereo socket at 

the other. ROC PRICE E1.30 

STEREO HEADPHONE "Y" ADAPTOR 
8.381 Enables you to use two sets of 
stereo headphones from a single socket. 
Fitted with male plug and two fumala 

sockets. ROC PRICE E1.30 

ROC 7WATT STEREO AMPLIFIER 
CHASSIS SR -317 
This exclusive (jt 
R O C Stereo K 
Chassis is 
completely 
self. Contained, and 
it costs Cb 25 less 
than the normal re- 
tail valual Tha 

Norma SK -317 is a rally I 

compact unit measuring only 51' wide. 11' 
high and 60' dump. It contains its own mains 
power supply. and ha a ganged volume control and separate 
treble controls for each channel. Specification: frequency res- 
ponse 40.17 000 Hz + 3dB: output 3.5 watts music power per 
channel into S ohms; input. phono. 600mV: signal -to -noise 
ratio better than 45dB. 

ormd 

OLSON AM -385 
40 -WATT STEREO r 
AMPLIFIER K 
An ideal unit for your new 
stereo lapante system. 
It is more than £10.00 
below the normal retail 
price! Making the AM -395 
one of Britain's but hi -fi 

buys. It takes in signals from magnetic or ceramic pick -ups, 
tuners (sea Olson RA -310) and tape decks. And it's pot out- 
puts for taping and for headphone. Thee are sapants bass 
and treble controls, separate Left and Right channel volume 
controls. And a loudness switch 'for boasting the bus and 
Debit notes when listening at low output levais. Frequency 

response 20- 20,000 Hz ± 3dB. Output: 20 watts r.m.s. per channel 
into S ohms. Inputs: magnetic phono 3.0mn RIM. crystal phono 100mV; 
tape 160mV: tuna 180mV. Size II*" wide. 4' high, 71' deep. The 
specification reads well - sounds even butter! 

norm Prip 25.00 per 
al 

pair. n R.44H3 -WAY MATCHED SPEAKERS 
/"YE These will do justice to your amplifier - and to your 
pocket. At only 08.40 a pair. they are real value tormoney. 
Each cabinet is heavily lagged end teak finished. They 
handle 18 watts rms (8 watts rms each). Each loudspeaker 
contains s large dual cone base unit. plus a separate 
tweeter. Frequency range: 40 to 19.000 Hz. Size 14" high. 
9 " wide, 61" deep. 

Nam& 
Price C2520 

5 

OLSON AM -372 te-WATT STEREO AMPLIFIER 
Here's e redly good amplifier at a really down- to -sarth price - 
nearly C7 less than the normal retail value! Just look st what 
the AM -372 will do for you - reproduce signals from swamis 
or crystal cartridge. AM and FM tuners, and tape reorders. 
And it gives you outputs for two sets of speakers, headphones 
and topa recorders. Frequency response is 30 to 20.000 Hz s 
3dB. Output B -watts r.m.s. per channel music power into 8 ohm 
speaker.. Phono input 200mV. Tuner input 200mV. Size : 

121" wide, 31" high, 71" deep. 

ROC ELECTRONICS LTD 
M.JORY Esq. 193 EDGWARE RD, LONDON, W2 1ET.01-723 6211 

CALLERS WELCOME 9 -6 MON TO SAT, 

NIGHT THURSD 

Buy R with yaw 
,warA.roao 

Return -cal post moil ordar 

service. Orders over C10 

post free (UK only). 
Add 25p for p b p 

to orders under E10. 

HP terms 
available for callers 
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BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING BROADWAY, 

LONDON S.W.I7 01.672 3984 
(Nr. Tooting Broadway Underground 

(Closed all Wednesday) 

THE SHELLEY 
Size 21 x II x 61in. 

An extremely elegant speaker system 
made of 12mm. chipboard covered with 
black leathercloth with mottled Vynair 
front. This unique system uses three ex- 

TV speakers. Carefully matched and 

tested. Will handle 10 watts and will 
match 8 ohms impedance, A real bargain 
at E5.15 plus 70p. British Isles. Send for 
Hi -Fi & Electronic Catalogue 7p. each. 
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CARTRIDGES -Stereo 
Sonotone 9TA H/C Diamond £240. Ronette 5105 Medium Output, 
£1.40. 5106 High Output £I.40. Acos GP93 /I Sapphire, £1.90. 
GP94 I Sapphire, L2. Japanese equivalent to B.S.R. TC8s, LI -75. 
P. & P. 7np on each. 

CARTRIDGES- 
Mono 
GP.91 Stereo Compatible 
LI 25. Acos GP67/2 will 
replace Collaro and Garrard re D 

Mono cartridges, 95np. 
B.S.R. TC8H lap. equivalent 
El .25. P. & P. 7np. 

DAYRA- {j 

51" x 11' x 41" 
IIIIIPTI 

covered in 
I White, Green or 

Black 
cloth Teak cloth witth 

Silver coloured 
metalfront3ohm 
ex. tv speaker. 
£2.90 P & P 25p 

II 

.Q 
°1111 

'Í. 

. 

ELF 
An extension speaker of quality; 9 x 5 x Sn 
veneered in natural teak with smart gold and 

mottled Vynair front 3 ohm ex -TV speaker. The 

baffle is half inch thick. A real bargain at LI -924. 

Post and packing. 374p. 

SPEAKER MATCHING 
TRANSFORMERS 3, 7, 15 ohms, 

8 watt, 70np. P. & P. 17np. 

,: 

9 . 

:tf 

HI -FI STEREO 
HEADPHONES 
Padded ear cushions 
coupling between 
full response impedance 
30- 15,000 Hz 6ft. 
Only £2.574. 

1 

seal out room noise. Perfect 
reproducer and ears assure . 

8 ohms. frequency range 
cord and standard stereo plug. 

P. & P. 274p. 

STEREO HEADPHONE JUNCTION BOX 
Simple unit connects direct to amplifier and 

speakers to give attenuated headphone output 
has 3 position switch to give headphones only, 
speakers only, speakers and headphones. 
Only LI-50. P. & P. 13p. 

V Y N A I R 
Widths from 50 
to 54ín., 75np 
yd. off roll. P. & 
P. 10np, 1 yard 
40np. P. & P. 

l0np. Send 5np 
stamps for 
samples. 

P. & P. 61p 
Makes all 
and quality. 
in series 
net recon., 
Stereo. 
ante 9 ohms. 
leathercloth. 
Keyhole 
necting 

BDUSTT0u... 
oITAPE RECORDERS.RECORDPLAYERS 

CAXTONEuTESb 
o Z 

SPEAKERS 

the difference to volume 
Contains 3 speakers 

-ex -TV with hi -fi mag- 
tested for Mono or 

Output 8 watts. Imped- 
Available in black 

Size 234" x 5t" x 51". 
slot for wall mounting. Twin 
cable 12yds., 35p min. 

, 

con- 
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ELECTRONIC 
VALVES 
DY86 0.23 PC97 0.36 PY83 0.26 
DY87 0.23 PCC84 0.28 PY500 0.95 
EABC80 0.30 PCC89 0.43 PY800 0.32 
EB9I 0.09 PCCI89 0.47 PY80I 0.32 
ECC8I 0.15 PCF80 0.27 UABC80 0.30 
ECC82 0.18 PCF86 0.44 UCC85 0.34 
ECC83 0.24 PCF802 0.38 UCHBI 0.30 
ECL80 0.25 PCF806 0.56 UCL82 0.31 
EF80 0.22 PCF808 0.68 UL4I 0.54 
EF85 0.26 PCL82 0.30 UY85 0.24 
EF86 0.2.8 PCL83 0.55 6/301-2 0.58 
EF89 0.23 PCL84 0.33 6AT6 0.18 
EF9I 0.12 PCL85 0.37 6AU6 0.20 
EF183 0.26 PCL86 0.37 6BA6 0.20 
EF184 0.28 PFL200 0.51 6BE6 0.21 
EH90 0.35 PL36 0.47 6F23 0.67 
EL4I 0.53 P1-81 0.43 2AT6 0.23 
EL84 0.22 PL82 0.29 2AT7 0.15 
EY5I 0.30 PI-83 0.31 2AU7 0.18 
EY86 0.28 PL84 0.29 2AX7 0.24 
EZ80 0.20 PL500 0.61 2BA6 0.30 
EZ8I 0.21 PL504 0.61 2BE6 0.30 
PC86 0.45 PY8I 0.23 35W4 0.23 
PC88 0.45 PY82 0.24 5005 0.32 

POSTAGE: I VALVE 5p, EACH ADDITIONAL VALVE Ip. 
ORDERS OVER. L5 POST FREE. CASH WITH ORDER ONLY. 

Quotations for any type not listed send SAE. 

NO CALLERS. ALL VALVES GUARANTEED AND INDI- 
VIDUALLY BOXED. 

EXPRESS MAIL ORDER 
SEND TO :- 

ARCHES 1150/1152 
41 NORWOOD RD., LONDON, S.E.24 

SGB BOOKS FOR YOU 

Just Published 
New (fourth) edition of the ever -popular 

AMATEUR RADIO TECHNIQUES 
by Pat Hawker, G3VA 

Aimed at extending the reader's awareness of new 
devices and techniques. Provides a source book for 
many useful circuits and aerials. An ideas book 
rather than a constructional manual, but an ideas book 
that will prove its value time and time again. 
Substantially enlarged edition comprising 256 pages 
with over 600 diagrams. New material and features 
include more emphasis on integrated circuits, a quick 
guide to digital electronics, and much additional infor- 
mation on the cure of TV interference and on aerials. 
£1.80 including postage and packing 

RAE MANUAL 
by G. L. Benbow, G3HB Sixth (1972) edition 

The standard work for all would -be licensed radio 
amateurs studying for the Radio Amateurs' Examina- 
tion. A completely re- written edition brought fully up 
to date to meet the present examination syllabus 
requirements. 
96 pages 90p post paid 
These are two of a complete range of technical publica- 
tions, log books and maps, all obtainable from 

RADIO SOCIETY of GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE 
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0 MONTHLY 
NEWS FOR 
DX LISTENERS 

FOR a change this month I think it will be useful 
to all readers if we start with some news of 
I)X stations around the world. The source of 

the information is Sweden Calling DXers and my own 
listening efforts. 

BOLIVIA: The Bolivian station on 4845 is CP -72, 
Radio Fides de La Paz. This station is scheduled to 
broadcast from 1030 to 0330 GMT only but has been 
heard on an extended schedule. The station has also 
been heard in Europe on 4875kHz. 

CP -103, Radio 27 de Diciembre, listed on 3350kHz 
is presently operating on 3439kHz with sign -off at 
0215 GMT or later. 

BRAZIL: The new European service from Radio 
Nacional de Brasilia has been noted on 15450kHz 
with weak signals and splash from VOA, Monrovia, 
on 15445kHz at 2245. The programme consists of 
Brazilian music and short talks in English, reports 
are requested. 

MONGOLIA: Radio Ulan Bator has introduced a 
Russian service which is on the air on Tuesdays at 
1030 and on Fridays at 1040. These broadcasts have 
been heard on 7260kHz, the station announces 41.3, 
48 and 1321 metres. 

PARAGUAY: ZPA -1, Radio Nacional, Asuncion can 
be occasionally logged on 4615kHz with special sports 
newscasts in Spanish after 2200 hours. 

SWEDEN: Due to heavy interference on 15105kHz 
during the broadcasts in English and Swedish to the 
Far East at 1230 -1330, Radio Sweden has moved this 
transmission to 17815kHz as from Thursday 22nd 
June. Reports will be much appreciated. A change 
of frequency for South Asia at 1400 -1530 is also being 
considered. 

The first report this month comes from Mervyn 
Winters of Greenisland, Co. Antrim who used an 
AR88 with a 12 foot whip antenna to pull in several 
interesting stations including: 

4980 Ecos del Torbes in Spanish at 2350 
4935 R. Brazil Central, LA music at 2340. 
60:30 RSA, South Africa noted at 2355. 
6140 RNE, Spain, English to NA at 0110. 
9570 R. Australia noted at 0714. 

11620 AIR, Delhi, India at 1930. 
11720 R. Nacional de Brasilia at 2307. 
15018 R. Hanoi, N. Vietnam in English at 2015. 
15190 R. Ankara, Turkey in English at 2200. 
21570 R. Japan in English to Europe at 0800. 
21605 R. Kuwait in Arabic at 0900. 
Roger Hunter of Carmarthen has added a PR 30 

preselector to his Codar CR -70A receiver enabling 
him to hear the following stations: 

6025 R. Portugal in English at 2058 
6080 R. Berlin International at 2145. 
7235 R. Australia with Newsreel at 1000. 
9009 Kol Israel, `In the Jewish World' at 2115. 

THE BROADCAST BANDS 
Malcolm Connah 

Frequencies in kHz Times in GMT 

9640 TWR, Monte Carlo, DX programme at 0945. 
11755 R. Finland in English at 1815. 
15105 R. Japan, news and comment at 2000. 
17735 R. Free Europe, music at 1740. 
21545 R. Ghana, talk in English at 1050. 
21595 CBC, Canada in English at 1900. 

Michael Berry of Dewsbury in Yorkshire has again 
used his outdoor vertical wire and Eddystone EB -35 
receiver to good effect, hearing: - 

3264 R.T.V. Congolaise noted at 1910. 
4765 R.T.V. Congolaise in French at 2100. 
4832 R. Capital, Costa Rica in Spanish at 0205. 
4880 R. Once Sesenta, Peru in Spanish at 0335. 
4940 R. Yaracuy, Venezuela, Spanish at 0135. 
4965 R. Santa Fe, Colombia, Spanish at 0430. 
4970 R. Rumbos, Venezuela, Spanish at 0435. 
4980 Ecos del Torbes, Ven., Spanish at 0025. 
5030 R. Reloj Continente, Ven., Spanish at 0310. 
6255 Schulungssender, Austria, German at 1245. 

11862 R. Lubumbashi, Zaire in French at 1655. 
11865 R. Club Pernambuco, Brazil at 0330. 

Nigel Knowlman of Cullompton in Devon has a 
Lafayette HA -600A and a 50 foot inverted L antenna, 
this combination enabled him to hear the following 
stations: - 

11520 R. Bangladesh in English at 1745. 
11720 R. Nacional de Brazilia in English at 0700. 
11940 R. Bucharest, Romania, English at 1300. 
11955 FEBA, Seychelles in English at 1730. 
15170 Beirut, Lebanon in English at 1830. 
15185 Voice of Nigeria, English at 0700. 
17655 R. Cairo, U.A.R., English at 1800 
17815 HCJB, Quito, Ecuador, English at 1945. 

Next month the series of instructional articles 
for newcomers will continue with a discussion of the 
various types of aerials. This will include details 
of construction and the advantages and dis- 
advantages of the various types. 

Reports should arrive by the 15th of the month 
and be addressed to me at 5 Ranelagh Gardens, 
Cranbrook, Ilford, Essex. 

OUR "CQ" COLUMN 
If you wish to have a "CQ" request in Practical 
Wireless, we would be grateful if you could 
write it out in the same style we print it. This 
helps us to help you by saving time trying to 
take extracts from long letters and deciphering 
names and addresses. 
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THE AMATEUR BANDS 
David Gibson,G3JDG 

A Frequencies in kHz Times in GMT 

IT'S September already and the summer has almost 
gone. This is sad news for the sun bathers but 
good news of the l.f. enthusiasts. How about 

having a really good "go" at topband this year? 
Once the leaves turn and the darker evenings arrive 
you can be sure of hearing a few interesting tweets 
on 160 metres. Quite a number of European countries 
are active as are stations from further afield. You 
only need to monitor the bottom 50kHz of the band 
(i.e. from 1800kHz to 1850kHz) to hear quite a bit 
of topband d.x. The American stations are usually 
active at the very edge of the band and usually on 
c.w. Stewart, W1BB, is a good one to listen for and 
a few VO and VE stations have put in an appearance 
from time to time. 

Czechoslovakia is a country well represented on 
160 metres. Apparently, novice licences are awarded 
and OL stations are limited to 10W on 160 and 2 
metres. What a splendid idea. There was a time 
when the British Post Office exercised its wisdom and 
imposed a 10W limit plus c.w. -only for the first year 
-Ah, happy days. Rumour has it that LU (Argentine) 
EL and ZS will be in evidence on 160 metres which 
should offer a challenge from sitting comfortably on 
14MHz and just letting the d.x. drop into ones lap. 

Letter from Peter Martin (Nottingham) informs 
that KR6 stations are now signing KA6 and that 
7P8AM is on from Lesotho -anyone heard him yet? 
He also mentions the RSGB news Bulletin Service. 
The latter is broadcast on Sundays on both eighty 
metres and two metres and is put out from various 
parts of the country, so you should have no problems 
in receiving all the latest information on Amateur 
radios both for licensed operators and s.w.ls. Time 
depends on which area you're in. However, try 
listening on 3.6MHz at 0930 for transmissions from 
Bromley in Kent. 

Speaking of the RSGB, don't forget that many of 
its members put out special slow morse transmissions 
to help those trying to get up to the magic twelve 
words /minute. These stations are on from all over 
the country and at many different times. There is 
almost certainly somebody on in your locality- 
usually on topband. The RSGB will give you all the 
information (you get this and many other things all 
the time if you become a member). 

Alan Smith (Nelson) took "one of my rare trips 
down on to eighty metres ". Reward was ZD8RR at 
5 and 7 but Alan queries the authenticity of this 
station. Any offers? Gear in use is a JR310 and a 
twiddle on twenty revealed squirts of s.s.b. from;; 
CE3AIU, CO2FA, CX2AL, CX2BR, EL2GY, FC9VN, 
FM7WN, HC1HV, HC1SS, HC2HM, HK3COC, 
HK6CBS, HV3SJ, LU3FAQ, LX1DV, OD5HD, 
PY2BCQ, PY4EP, PZ6AA, SL2ZZM, TI2FCD, TI8PE, 
TR8GD, VE1RB, VE2WY, VE3BYI, VE5AZ, VE7MT, 
VE7YF, VK2AVA, VK2BHR, VK3M0, VK4SD, 
VK5DK, VK6TW, VK7RX, VO5GJ, VP1TB, VP2GB, 
VP2MZ, VP7NO, VP9HA, VQ9MC, VQ9R, VR1FL, 
VU2HLU, W8JXM, W9YRA, XE1DO, XE1EH, ZD3D, 
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ZD7SD, ZE1CS, ZE6JS, ZL1GY, ZL2FA, ZL4CO, 
ZM2TG, ZP5CF, 4X4NJ, 4X4VB, 8P6EK, 9J2DT, 
9K2CA, 9K2CI, 9M2CP, 9M2CW, 9V1QJ. Antenna 
was a sneaky sixty foot end fed. 

R. Dickens (Shepherds Bush) has a "modified" 
R1155 and a 20ft. aerial. He reports signals from 
many EU stations on 3.5MHz but also includes a 
couple of goodies heard in the form of M1B and 
6W8DY. Best on 7MHz was 4U1ITU. 

G. Benson (G8FBL) tells gleefully of contacts made 
by special station GB3CRC run by the Chad Radio 
Club, Lichfield. Over 300 contacts were made 
including chats on 21MHz with CT2BG, CX4CR, 
HC1RF, 7Q7BQ, 9H1DL, 9J2TB and 9Q5RA -no 
mention of mode. (Don't tell me, brightly coloured 
flags and it was a clear day!) 

"I wonder how much of the inside is original ", 
says an unsigned letter from Nicholas Dean of 
Loughborough. The antenna is a 20 metre bow tie 
(bet it suites you and, of course, you'll get d.x. in 
necks to no time) at 20ft and fed into an a.t.u. It is 
then , pressed into service on 3.5MHz. Signals 
received from; CE8AA, CN8BQ, CT1HE, CT2BG, 
PY2FYQ, ZB2A, ZL6MP, ZS1MH, 4X4UF, 7XOGF, 
9Q5BJ. 

Graham Armstrong (Jedburgh) reports hearing 
some good EU d.x. on topband; DL5XF, GI3GRD, 
GW3UPK. He reports a station on c.w. signing 2L0 
which will doubtless raise a smile. (LO LO, what's 
all this then ?). Anyone else hear this character? 
Apparently he was on for at least a week. 

David Lawley (Gravesend) sends in some interest- 
ing sigs heard on 160 metres. Among the c.w. offer- 
ings are; DL9KR, EI9J, EL2CB, GC3ZES /A, 
GM2HCZ, GW3UCB, OKIHBT, OLIAOH, OL1APC, 
OL5APO, PAOPN (on s.s.b.). 

B. Spencelayh (Enfield) has got his version of the 
Deluxe 9/12 receiver (PW April /May 1972) perking. 
First attempts on 21MHz brought sigs from; EA3SA, 
HB9AJO, JA4BLY, OD5LX, VQ9MC, WAIJTT, 
W9YFV, 4X4HK, 4Z4M0, 5H3JL, 9J2SS, 9M2DQ. 

Happenings for September include the Harlow 
Mobile Rally on September 24 at Magdalen Laver, 
near Harlow. Contests in my little black book 
inculude: September 9 -10, WAE phone contest; 10, 
3.5MHz field day; 17, final d.f. round at Oxford. 

ELECTRONICA 72 

Electronica 72, recognised by many as the most 
important trade fair in the electronics industry, 
will take place this year at Munich, Germany, 
from November 23 -29. Included in the exhibits 
will be components and assemblies, production 
facilities, testing apparatus, information and 
training. Running at the same time as the 
exhibition will be the conference Mikroelek- 
tronic consisting of some 40 lectures. 



Garrard Record 
Players 
SP25 Mk. III 
Deck Only 
4 speed 
Automatic Single Player 
Lasky's price 11150 
G d SL95B Deck L3500 

Add L900 for d Base & Cover. C &PLI 50 
Garrard AP76 deck only ... ... ... L23.00 
G d 408 deck only ... .. ... L9.50 

complete with stereo cartridge ... L11.50 
Garrard SL55B deck only ... ... L9.00 
G d 2025TC deck only .. ... 

complete with KS40A stereo ceramic 
cartridge... ... 

G d ZERO 100 Automatic ... 

Garrard ZERO IDOS Single Player 

L795 
L43.50 

C&PLIS0 
L42.75 

C&PLI 50 

Garrard Plinths & Covers 
WB4 Mk. II Plinth... ... ... 
SPC4 Mk. II cover... ... ... 

Price together ... ... ... 

WBI Plinth ... ... ... 
SPCI cover ... ... ... 

Price together . ... 

SP 25 Package 
SP25 Mk. Ill Single player ... List 
AD76K stereo magnetic cartridge List 
Lasky's teak plinth & cover ... List 

(5.45 
L4.25 
M.70 
[3.70 
L3.60 
L6.50 

L15.85 
L4.35 
L4.75 

Total List Price ... ... ... [24.95 

Package Price £ 18.50 
AP 76 Package 
AP76 Single Player ... ... List 
SHURE M44E Cartridge ... ... List 
Lask's Base and Cover ... ... List 

Total List Price 

L29.26 
L8.59 
L5.95 

Package Price £35.00 
CARRIAGE -all units 
DECK ONLY 50p. PLINTH & COVER ONLY 25p. 
DECK WITH PLINTH AND COVER 75p. 

TWO BAND CAR 
RADIO 
WI /700 MW/L 
B y famous 

makerTwo aveband 
all transistor car radio that covers full Medium and 
Long wavebands with slide switch wave change. 
Large easy to grip controls. Illuminated dial with 
"easy to read" scale. Externally adjustable aerial 
trimmer. Powerful output through either one or 
two speakers. Operates on 12 volt D.C. Negative or 
positive earth. Standard size 6 }in (W) x 45in (D) x 
tin (H). Black with chrome trim. Complete with 
speaker, baffle, leads, mounting brackets. 

LAKE 
'S ONLY £7.50 C & P 25p 

NEW DIGITAL CLOCK 
NOW WITH /1 
ILLUMINATED DIAL 
E XCLUSIVELY 
FROM LASKY'S 
The clock measures 
55Wx2 Hx3inD 
(overall from front 
of drum to back of 
switch). SPEC.: 210/ 
240V a.c. 50Hz operation: switch rating 250V, 3A. 
Complete with instructions. COMPLETE 
WITH KNOBS. FEATURES: MAINS 
OPERATION 12 -HOUR ALARM AUTO 
"SLEEP" SWITCH HOURS, MINUTES 
AND SECONDS READ -OFF FORWARD 
AND BACKWARD TIME ADJUSTMENT 

SILENT OPERATION SHOCK AND 
VIBRATION PROOF BUILT IN ALARM 
B UZZER 

FOR QUANTITIES 
LASKY'S 

TIITIES PRICE ,EÓ.7á 2 P 25p 

SINCLAIR PHASE LOCK LOOP 
STEREO FM TUNER 
Incorporates varicap 
diodes, printed cir- 
cuit, coils, squelch 
circuit I.C. Decoder, 
etc., supplied com- 
pletely built and 
tested and ready to 
be mounted into any cabinet you choose. It may be 
used with any High Fidelity Amplifier. Power 
requirements 25/30V DC. Size 8 4- x 1}' x 3V. 
LIST 
C25.00 

RICE 
PRICE 
LASKY'S 

tE I s7S 25p P 

PZ5 power supply [415 extra. 

LEAK BARGAINS 
STEREO 30 PLUS amplifier (cased) 

EAGLE AM /FM POCKET TRAN- 
SISTOR RADIO 
This super compact two -band 
radio ORIGINALLY COST y 
L9.811 The ideal pocket set for 
all ages. Receives all Med. wave 
and FM stations (local news, etc.) 
-separate tuning scales. Grey/ 
chrome trim cabinet with carry 
strap. Excellent tone. Uses single 
PP3 type battery. Telescopic FM h. 
aerial. Size: 4+ x 25 x I5in. comp. 
with battery and ear- piece. , r LIST 
£981 

PRICE 
PRICE 
LASKY'S 14.75 Isp P 

LAS KY'S NEW LOW NOISE 
CASSETTES FROM THE USA 
Type Single S 10 IS 
C60 28p LI.37 L270 L399 
C90 38p LI.86 L3.67 L542 
C120 48p £2.35 £4.63 £6.84 
Each cassette individually boxed in Philips, type 
plastic library. 
C & P: each 7p, 5 -25p, 10-40p, 20 --68p. 

Leak Speaker "Scoop" 
Leak 150 Speakers 
List price [49.00 per pair 
Lasky's 
Price 
Leak 250 Speakers 
List price C63.00 per pair 
Lasky's 
Price 
Leak 600 Speakers 
List price C99.00 per pair 
Lasky's 

138.95 

148.95 

Price 168.75 

C&P 
L2.00 

C&P 
L2.00 

C&P 
FREE 

BSR TAPE DECK 

List Price PRICE £43e95 
16250 

STEREO 70 amplifier (cased) 

List Price LASKY'S £54e9s C & P 

175.00 PRICE 75p 

LEAK WOOD CASES 
Teak or walnut case for Stere,afetic tuner 
only. 
List Price LASKY'S 162ße Sp 

P 

£7.37 PRICE 

Teak or walnut double cue far Stereo 30 
or Stereo 70 and Stereofetic tuner. 
List Price LASKY'S 1í4.95 39p P 11037 PRICE 

LEAK 
TRUS'PEED 

2 speed Melt drive turn- 
table comp. with plinth. 
cover and SHURE cart- 
ridge. 
LIST PRICE £69.50 

LASKY'S 147.50 PRICE 
C&P 
CI .50 

RADIO BARGAINS 
Nordmende Galaxy 4000 
AM/FMILWISW B /Mains Portable Radio 
Both these sets offer fantastic quality and almost 
unbelievable value? Each superbly finished in teak 
black and chrome. Covers medium, long and FM 
waves plus 3 band spread shorn wave ranges. 
Fitted with skier volume and tone controls. 
Size: 135 x 75 x Sin. Power:' - atteries /Mains 
220/240, 50 /60Hz. 

ORIGINAL I 

LIST PRICE - 

r £49.50 

LASKY'S ,I 
PRICE I 

136.50 
SCOOP = & P 23p 

Nordmende 
Galaxy 6000 

ORIGINAL 
LIST PRICE 
069.50 

BSR TD2 
Reels not 
supplied 

FANTASTIC VALUE, ONLY Lasky's can offer 
you a tape deck at such an amazing price. 
The BSR TD2 tape deck operates by a simple 
reliable mechanism using the minimum of 
controls. 
Available with } track or } track mono or 
stereo heads. Incorporates fast wind and fast 
rewind, records at 35 ips. giving up to 3 hrs AM/FM/LW /SW Battery/Mains Portable Radio 
playing time, takes up to 5 }in. spools. Size 
13ín. x 85 in. front to rear, 2If in. below plate. 
I}} in. above plate. 
ALSO SUITABLE FOR USE AS A TAPE 
TRANSPORTER 

LAKE 'S 18.95 C & P 35p 

Covers medium and long waves, FM (local) and 
world -wide short waves cover in 6 band ranges. 
Size: 164. x 8 x Sin. Filter switch, ext. speaker 
socket, tape record and record player socket. 
Batteries or 220/240v. Mains, 50,60Hz. 

LASKY'S 
PRICE 

C & P 
35p 

Las I:y's R.adzo Lim .teal 
B _,,. h,< the /tome of Ho9h l..fl,fy . 

207 EDGWARE ROAD. LONDON. W.2 Tel: 01723 3271 92.95 TOTTENHAM CT. RD.. LONDON. W'1 Tel 01580 2573 

33 TOTTENHAM CT. RD.. LONDON. W.l Tel: 01.636 2605 
Oper.olldoy 9 in 6p m Mondoy to Sninniny 

Open o'Idoy.90 in -6p m Mondoy to Sotmdoy NEW CITY BRANCH NOW OPEN 
152/3 FLEET STREET. LONDON. E.CA Tel: 01-353 2833 109 FLEET STREET. LONDON. E.C.9 Tel. 01353 5812 
open all doy Thu,sdoy.eody<Iosing I p.m. Solu,doy Open olldo9Th,,...' ) oe I9 closing 1pm Soh d y 

ALL MAIL ORDERS AND CORRESPONDENCE TO 315 CAVELI ST TOWER HAMLETS. LONDON. E.1 Tel 01 790 9321 

529 



Fully guaranteed 
Individually packed 

VALVES 
B12H 6176 
CY31 Up 
DAF96 48p 
DF98 459 
DK96 489 
DL92 329 
DL94 459 
DL96 469 
DM70 80p 
DY86 23p 
DY87 88p 
DY802 489 
E88CC/01 

5140 
E180CC 429 
E181CC 90p 
E182CC 

6180 
EA60 20p 
EABC80 829 
EAF42 
EB91 
EBC99 
EBC41 
ECM 
EBF80 
EBF83 
EBF89 
EOC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECM 
ECC88 
ECC189 
ECF80 
ECF82 
ECF83 
F.OF801 
ECF802 
ECH35 
ECH42 

55p 
lap 
ß0p 
6121 

40p 

80p 
80p 
23p 
1109 
30p 

45p 
879 
52p 

ß5p 
759 

620 

ECH8I ß5p KT66 42.05 PY800 40p 
ECHOS 45p KT88 22.40 PY801 509 
28 /41ít. AER ALS each consisting of ten aft. ¡in. dia. 
tubular screw -in sections. 1ít. (6- section whip aerial 
with adaptor to fit the lin. rod, Insulated base, stay 
plate and stay assemblies, peps, reamer, hammer, etc. 
Absolutely brand new and complete ready to erect. 
In canvas bap E4. P.4, P. £t 50 
METERS Full List of our very large 

stock of meters on request. 

2011200 62p 
ECM) 469 
ECL82 359 
ECUS 70p 
ECL86 40p 
EF36 469 
EF37A 4186 
EF40 60p 
EF41 669 
EF80 259 
EBBS 66p 
2985 36p 
2988 e0p 
EF89 239 
EF91 11011 
EPOS 365 
2995 86p 
EF18S 
EF184 36p 
EFL200 76p 
EL34 60p 
EL41 p0p 
2142 58p 
21.84 269 
EL86 429 
EL86 409 
EL90 $6p 
EL96 36p 
EL600 85p 
EM91 !6p 
EM80 40p 
E.3184 3bp 
EM87 70p 
E251 409 
2286 40p 
EY81 409 
EY88 40p 
E241 60p 
EZ80 26p 
EZ81 87p 
0234 68p 
GZ97 70p 

278 11-75 
0A2 85p 
OB2 86p 
PABC80 87p 
PC97 45p 
PC900 48p 
PC084 40p 
PCC89 609 
PCC189 559 
PCE800 76p 
PCF80 30p 
PCF82 88p 
PCF84 80p 
PCF88 ß 
PCF200 
PCF201 
PCF801 
9CF802 
PCF805 
PC9808 
9CF808 
PCH200 
PCL81 
PCL82 
PCL83 
PC1.84 
PCL86 
PCL88 
P91.200 
P1.36 8 
PL81 
P1.82 
P1.83 
PL84 
PL500 
PL604 
PX4 22 50 
P233 60p 
PY80 35p 
PY81 27p 
P282 36p 
PY83 35p 
PY88 37p 

0p 
750 

752: 
ßO0 
ß0p 
700 
859 

742: 
85p 
65p 
42p 
42p 
43p 
1361) 

ß3p 
60p 
40p 
42p 
35p 
73p 

SPECIAL 
E F2 0 60VP TRANSISTORS, ZENER DIODES etc. 

OAb 201) 1/1 71 18p 12823A t1.80 32164 95p BC108 1.0p 

°A10 26p 0072 20p 1144785 50p 32159 11.46 BC118 lOp 
0A70 lOp 0073 80p IZMT5 86p 6925 46p BCI18 20p 
0A71 10p 0075 85p IZMT10 33p 129260 78p BCY72 16p 
0A73 79 0076 26p IZT6 67p 40964 £125 BF115 26p 
0A74 7p 0081 ß0p IZTIO 88p 40695 21.26 BF173 209 
0A79 (61/15 OC81D 20p 20385 61p 40838 £1.25 BFY51 20p 

10p 0C81DM 20p 0--0403 51p 40668 1125 B9Y62 20p 
04.41 0082 25p 2N918 37p 40669 345,0 ß8 46p 
0A91 

29 
0082DM 80p 221304 22p AC126 25p B82 47p 

0A200 79 OCN9 25p 2N1306 25p AC127 86p 88229 269 
OA202 10p 0083B 16p 221307 25p AC128 80D BU300 111.80 

0A210 0084 259 2N2147 64p AC176 80v BYZ13 26p 
04211 609 00122 5011 222411 21.50 Bbp BYZ18 68p 
OAZ200 00189 86p 2N2904A 26p ACY28 17p CRB1/10 26p 
OA2201. 60p 
OC18 50 

00140 40p 
00170 26p 

2512989 £4.00 
2513053 20p 

AD149 
3b0p6g AD161 

CR81120 88p 
CR81130 40p 

0022 600 
0025 409 

00171 80p 
00172 87p 

223054 60p 
223055 64p 

ADM 
6$150p AF118 

CH81/36 439 
CRS1/40 48p 

0026 25p 00200 40p 2243730 50p AF127 209 CR89/06 80p 
0028 Bop 00201 76p 223731 6276 AF139 80p CR69/20 38p 
0029 80p 
0035 50p 

00208 
1B 

96p 284172 60p 
82303 60p 

AF178 
AF188 40p 

CR83/30 48p 
CR825/026 

0036 56 p 1225 O0p 39100 62p A8Y26 25p 55p 
0038 42p I243 109 3FR6 82p ASY28 CR88/40 609 
CG4 17p 1270 7p 32128 87p ABY87 

Bp 
C82A 66p 

0045 12677 199 32139 11.76 BAW19 281 CV102 259 
0070 120 12702-725889 32140 97p BC107 10p OET103 28p 

QQ 03-1 UAF42 5 .'p,384 p 621K8 'p 
21.06 UBC41 4 VR105/30 35p 3V4 46p BAIA 15p 

QQVO6 -40A UBF80 40p V R150/30 35p 5132543112 20 BALE W 409 
65.40 UBF89 2801U 22.00'5ß/256M 6AM6 809 

R17 48p UCC85 40p 2803A 1125 2200 0A28 509 

62V280/4079 
28.40 

UCF80 
UCH42 70p 
UCH81 40p 

29009 85p 62402 75p 
IIA 159 5174G 850 
IRS 40p 5V40 461) 

RAQS 25p 
BAQ5W 50p 
6288 8'70 

OTV200 /80 UCL82 8bp 164 40p 524G 40p 8Aß7G 80p 
0900 UCL8S 165 30p MGT 35p BATE 80p 

TT21 18.00 U941 500 IT4 22p 5E4 550 8AÚ6 28p 
025 BOp U 980 1X2A 40p 524 76p 6AX4GT 110p 

f726 60p 17989 40p 1X2B 50p 5Z4GT 40p BAXOOT 700 
1327 50p 01.41 669 2E25 £7.50 6AB7 809 6137 40p 
U191 78p 1.71,84 60p 3A4 86p 6A07 309 8BK7 Bop 
0801 80p 8305 65p 308 150 BAHR 50p 8BA6 250 
UABC80 S5p 0241 65p 3Q4 4bp 821E5 81/p 68E6 80p 

OETI15 45p 
OET110 60p 
GERM t1.60 
NKT222 20p 
222304 60p 
RA8310AF 

Sßp 
8D910 26p 
80928 81p 
812938 32p 
8094 219 
13D988 46p 
17405A 40p 
Z2A6ICF 78p 
2E11 38p 
Zß21 48p 
ZR22 42p 

ZEN ER 
DIODES 
AB preferred 

voltage 
jW 0.17 
1W 0.87 
1.5W 086 
7W 0-40 

62080 5ßp 
MI6 46p 
8BQ7A 40p 
8BR7 86p 
6BW6 8ßp 
BBW7 80p 
BC4 80p 
806 2ßp 
BCH6 66p 
6CL6 490 
ODO 20P 
BEAK 650 
0923 76p 
6933 £1.60 
8116M 20p 
tJ4WA 75p 

MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Vaiers. U.K. 
P. & P. Up to 11 12p, £1 -12 17p, £248 22p. Over 23 poet tree. C.O.D. 20p extra. 

Integrated Circuits -Many others in Stock 
RCA, CA 3005 wide band R.F. Ampi. 300mW diss £1.20 
CA 3012 wide band ampi. 150m W diss .. .. £0.90 
CA 3020 Audio power amyl. .. .. .. £1.20 
CA 3036 Audio pre -ampi. . £0.75 Co ornor (Electronics) Ltd. 
General Electric PA 222 £3.25; PA 234 CI; PA 237 £1.85 170 GOLQHAWK ROAD, LONDON W12. 
Dullard TAA 263 E075; TAA 320 73p RETAIL: 743 4946 TRADE: 743 0699 
MOTOROLA MC 1435p E2.25; MC 170GCG £1.15 Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 

OM 

LT 828 20g 
82715 86p 
62724 400 
BKBOT 66p 
8 %7 390 
6K70 200 
6K8GT 40p 
ßK26 70p 
ß8A7 40p 
88A7OT 32p 
8ß074T 85p 
6807 35p 
8037 87p 
88J7GT 32p 
68K7 40p 
88L7GT 82p 
68271ST 32p 
60Q7 39p 
BBQ70T 850 
13260 17p 
MGT 400 
6X4 ß0p 
6 %50 80p 
8X5GT 87p 
621313 60p 
ß.30L2 80p 
624 88p 
7B7 45p 
7Y4 
9Dß 87p 
11E2 1280 
12AT6 ß0p 
22AT7 30p 
12AÚ7 29p 
12AV0 38p 
12A %7 80p 
12BA8 87p 
128E6 409 
128117 27p 
1208 3ßp 
12E1 62 -70 
12115 559 
12K7IT 40p 
12KB0T 45p 
12Q7GT 85p 
12007 Up 
1487 76p 
19AQ5 40p 

ALL valves 
guaranteed 

1948 61.50 
19114 65.00 
20P4 11-00 
25L86T 40p 
30015 801) 
30017 90p 
30018 80p 
30F5 86p 
30FL1 75p 
30FL12 

3091.13 50p 
30FL14 86p 
SOL15 869 
30L17 80p 
30P12 80p 
30919 86p 
30PL1 764 
90PL13 92p 
30PL14 90p 
35L6GT 60p 
35W4 86p 
35Z40T 450 
5005 60p 
50CD64 709 
508E5 60p 
76 40p 
76 40p 
78 40p 

723A/B 276109 
803 
805 
807 
813 
832A 
866A 
081A 
934 
955 
958 

9996376 

2051 

6057 
6060 
6084 

óop 
63-75 
23.00 

7óp 
24-00 

40p 

20p 
309 
40p 
55p 

1142 
50p 
ß0p 
45p 

8085 65p 
6080 21 50 
6146 £1.75 
8020 1225 
9001 20p 
9002 25p 
9003 Sop 
9004 15p 
9006 15p 

O.R. Tubes 
VCR97 

14.50 
VCR617B 

£5 60 
VCR017C 

2760 
5FP7 11.32 
88D 2900 
88J 6900 
ß8L £A00 

Photo Tubes 
051025 

6975 
932A 6400 
80970 

217.50 

Special Valves 
CV2339 

£2900 
JP9/7 D 

£8750 
K301 £5410 
K305 212-00 
K308 418.00 
K337 81800 
KRN2A 

6880 
WL417A 

2150 
SJ/92/E 

t87-50 
5022 118-00 
714AY 24-00 
725A 61800 

Why pay more - look at oar 
faaltars& Dar - aia Offer! 

THE AVON AUDIO SYSTEM 

a111111111!IAIrNaaAa aaaa/as9las ° 

A 4raii 
This uncabineted system is ideal as an economical replacement for 
an outdated chassis. The Stereo Tuner Amplifier 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. Fre- 
quency response 25 -18000 Hz. 

BSR 4 SPEED STEREO/MONO TWIN' ELLIPTICAL SPEAKER 
RECORD CHANGER plays all These low impedance, perma- 
types of 7in., IOin. and 12in. Mono cent magnet units have been 
or Stereo records. Manual or specially selected to provide 
automatic play. the fullest range of audio 

reproduction. 
EASY TO INSTALL -NO TECHNICAL KNOW- 

-- LEDGE REQUIRED. List Price £46.20. OUR PRICE 
ep Credit Terms ing 

deposit Dl us Post & Packing 
/ followed by 9 payments of £4.17 

(Total Credit Terms C41.70) 
Don't miss this bargain. 
SEND E5.05 TODAY. 

Ìy 
ALL EQUIPMENT COVERED BY 12 MONTHS FULL GUARANTEE. 

Mi CALLERS WELCOME II= in 
Please send me free details of y our range 

coupon Name Post C 

NOW for... 

FREE 
leaflets 
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Address ® radio 

PW 10,72 III 

100,Chase Side London N.í4 
Tel: 01 -886 3733/9666 

FELSTEAD ELECTRONICS (PW 61) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Selection from oar List, sent free for stamped addressed envelope. (Free overseas.) Cash 
with order only -No C.O.D. or Caller service. Charges (Min. 69) in brackets after all 
Items apply to G.B. and Eire only. Regret orders under 25p plus charges unacceptable. 
B.A.E. please for enquiries or cannot be replied to. Overseas Orden welcomed. 
RECORDING TAPE: Finest quality /value British Mylar available: STANDARD 5" 60018. 
Up; 5£' 900ft. 50p; 7" 1200ft. 66p; LONG PLAY 5. 900ft. 50p; 5F" 12001t. 56p; 7 1800ft. 
90p. (Charges for 5" and 51 singles 8p, two to lour 7p each; five and over Hp the lot. 
For 7", one or two 10p each reel, 3, 4 and 5 reels 30p the lot. 6 reels and over 35p the lot.) 
Other slues and accessories in list. CASSETTES in Ob. cases for min. 5 cassettes, C60 989. 
C90 38p, CI20 48p. I10p per 5, 6 -10 20p, 11 and over 260.1 Under 5 cassettes 38p, 45p 
and 55p each respectively (1 to 4, 10p). 
CARTRIDGES all with standard fittings and stylii. Stereo- compatible Mono GP91 /SC 
11.10; STEREO GP93 11.40; Stereo Ceramic OP94 6196. (All at Sp each.) Comparatives 
shown in List, with more type, inc. Bonotone 9TAHC, Stereo Ceramic Diamond £1.975 
(6p). DIAMOND !MELD: single tip types: Area 0937, GP59, 0965/67, GP71, BOB 
TC8 /LP /OT: COLLABO 0.P. and DC284, GARRARD ßC2, 4C8, GCOlO, 0CE12, 
RONETTE B940, O.P. and T. PHILIPS 3301 (3080, 3066, 3302, 3304), 3010/12/13/16, 
BONOTONE 19T /20T ALL AT 40p each (6p). SAPPHIRE 1710 (bp) DOUBLE TIP 
TURNOVER TYPES (78 sap. on other side). For AC00 0973, OP91 (for cartridges 
0993, GP94 etc.) 099180 (for stereo compat. types) GP104 BOA ST4 (ßT3, STO), BT9 
(8T81, ST12/14/15, SONOTONE 8TA, 9TA, 9TAHC. PHILIPS 3306 3310, 3224, 3228/22, 
09280. GARRARD 005021, 22, 00823, 0K825 and 26, GCM21T and 22T, GCM24T, 
0ÚB23. OH825T and 26T, 005131, 00836, OC830, GC838, KS4OA, K841B ETC. ALL 
AT 76p (Bp). SAPPHIRE 85p (6p). DOUBLE DIAMOND STEM: (same die. tip each 
side: no 78) All types 21.50 (6p). SAPPHIRE DOUBLE ST /LP, TIPPED 40p (6p). 
PICK -UP WIRE: super thin twin flex screened, sheathed, Op per yard (up to 8 yds., Op. 
Over, charges paid. MICROPHONES: CRYSTAL: LAPEL 15 ", clip /hand, lead 3.5mm 
Jack plug 85p (8p). CM20 Cream Plastic hand IMP (8p): 511060 11.08 (I0p); 05170 
"PLANET" Metal, tapered with neck cord, adaptor for stand t1ß0 (1Op); "MIC 91" 
hand /desk 810 (8p); "MIC 45" Curved metal hand grip 8100 (10p) ALL with leads. 
DYNAMIC: 209 Cardiold Ball. 50K /600 Lì built in volume control, on/off switch, special 
20ft. lead, the best value anywhere at 18.00 (30p); 00130, uni -dir mesh ball 50K /800 El 
jack plug, cable, adaptor, 14-80 (20p); DM160, omasi-dir, Ball mesh, 50K, cable adaptor. 
jack plug, 2890 (30p eai:h). SPEAKERS: Very popular 12" ROUND, fitted tweeter, 
3, 8 or 15 ohms (state which) £1.875 (30p) or pair for stereo 6486, charges paid. SMALL 
25, 3 C2, 8 n or 84 Ll (state which) 40p (8p). More speakers in List. HEADPHONES: High 
resistance 20000 adjustable £100 (10p). EARPIECES: with lead and min. 2-5mm or 
3.5mm (state which) jack plug. MAGNETIC 10p. CRYSTAL (3.5mm ping only) 950 
(up to 6 for Sp any slue). SOLDERING IRON: Slim, modern, British high speed, 81 ", all 
parts replaceable, highest quality, fully guaranteed 11175 (IOp). TRANSFORMERS: 
Sub -min 11 x 11 x 12mw, OUTPUT (3L3 for 0072, etc.) 14p or DRIVER 15p (Up to 12 
for 6p). CONNECTING WIRE: Packs of 5 coils, each Boll óyds. Asstd. cols. SOLID CORE 
14p (6p). FLEXIBLE CORE 16p (8p). SUPER THIN flexible for transistor wiring, etc. 
16p (Op). RETRACTABLE FLEXIBLE LEADS (CURLIER): With phono plug, each end, 
Eft. 24p, 12ft. 40p. With phono plug /phono socket other end Oft. 20p, 12ft. 45p (6p lead 
any type). VIBRATORS: 12v/4 pio non -synch 121HD4, 7f ex. plus, 80p. SAME but 
3j" ex. pins, USA lop. 12v/7 pio synch. (12ßR7) 21" ex. pins, 65p lop any type). MAINS 
NEONS, fly leads 10p. NEON SCREWDRIVER (pocket tester) 170p (6p either). MAINS 
BATTERY ELIMINATOR. Input 240v -AC. Output 3, 41, 8, 74, 9 and 12 volt D.C. by 
switch selector. On /off switch, pilot lamp, leads, plug to suit most cassette recorders,. 
1975 (25p). Highly suitable for all transistor receivers. 
Our LIST (see heading or sent free on request with all orders) contains, in addition to 
many more of several of the above types of items, Cartridge and Stylü comparisons, 
special non -repeatable bargains, also details of car and portable aerials, new Battery 
amplifiers (inc. stereo) Buazers, Condensers, Eliminators, Dials, F.M. Tuners, Indicator 
lamps, Intercom, Telephone amplifier and telephone pick -ups, Meters, Mike inserts, 
Testers, Vol. controls, Microphone and other cable, etc., etc. 



GAS 
FILLED 
VALUES 

and 
TUBES 

LRSINCIAIP 

PART TWO 

Trigger tubes 

T HE 

discharge between the anode and cathode in 
a gas -filled tube can be started in ways other 
than that of raising the voltage to striking 

voltage. One of these ways is to use a trigger elec- 
trode to generate ions which will then carry the 
current of the main discharge. The trigger electrode 
is a pointed wire very close to the unheated cathode 
and pointed to the cathode surface. Because of the 
close spacing, it is easy to start ionisation with a 
small voltage applied between trigger and cathode, 
as the creation of ions is dependent on field strength 
(volts per metre spacing). 

In addition to this effect, ions are discharged at 
high speed from a pointed wire due to the particu- 
larly high field strength around points. The old 
electrostatic experiment of blowing out a candle with 
a point discharge from an electrostatic generator is 
an illustration of this effect (Fig. 9). With the voltage 
between anode and cathode less than the striking 
voltage but above the running voltage, current will 
start to flow only when the discharge is triggered 
by the injection of ions from the trigger circuit. This 
is achieved by applying a small positive pulse at the 
trigger electrode. The amplitude and width of this 
trigger pulse must be above certain critical values 
(depending on the shape and spacing of the elec- 
trodes) to start the main discharge. Once the main 

discharge has started, it cannot be stopped by any 
voltage applied to the trigger electrode, only by 
dropping the anode -to- cathode voltage below a level 
called the "sustaining voltage." Fig. 10 shows the 
characteristics of a typical trigger tube, the 
HIVAC XC23. 

Applications 
Figure 11 shows a trigger tube used as a pulse 

amplifier. The trigger pulse causes current to flow, 

Pointed metal 

To 200kV 
generator 

Fig. 9: The high concentration of electric charge around a point causes 
Ionisation of the air. The movement of ions of the same sign away 
from the point creates a wind capable of blowing out a candle. 

DIM 

Bias 

Pulse of 
75jS width 

Fig. 10: Characteristics of the Hivac XC23. With bias at OV, pulse 
amplitude for transfer equals 91 -98V; with bias of +80V, pulse re- 
quired is 20V min.; trigger resistance equals 47ka. Deionisation time 

is 2mS (time for which Va = 0 to switch off tube). 

so that a negative voltage pulse is generated in the 
anode load resistor and a positive pulse in the 
cathode load resistor. The voltage drop can be 
designed to be sufficient to cause the tube to extin- 
guish at the peak of the pulse, so that the tube is 
ready to fire again at the next trigger pulse. The 
repetition rate which can be used is limited by the 
time which must be allowed for all the ions created 
in the first discharge to recombine before the full 
voltage is again applied between anode and cathode. 
For this reason, trigger tube circuits working at 
rates greater than 4kHz are seldom found, and the 
circuits are notable for the use of capacitors to 
spread pulse widths out rather than to sharpen them, 
as is usually the case. 

Figure 12 shows a ring counter circuit using gas 
trigger tubes. This type of counter circuit is not so 
familiar to constructors as the binary counters used 
in transistor circuits, and a description of its opera- 
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+150V 

i 

A20V 
75y5 } 

1000pF 

Fig. 11: If the negative pulse is not needed, a 

capacitor can be connected from anode to 
earth. The discharge of this will then provide 
the cathode pulse and the anode load can be 
raised so that the anode recovers slowly and 

the tube has ample time to switch off 

Fig. 12 (right): Ring counter circuit working 
at 500Hz. 

660k 

330k 

1000 
PF 

0.05yF 33k 

470 

100k 

0.0111F 

V1 V2 
XC18 XC18 

+150V 

18k 100k 16k 100k 
660k 660k 

VN 
XC18 

4.7M 0.003 
yF 

VT 

16k 100k 15k 

680k 

1000 1000 
51k 51k 

P pf 

o 
in n 25V 

`FF-1 
75yS 

tion might be of interest. The basic principle of any 
ring counter is that a set of bistable elements is 
connected in a closed ring in such a way that each 
trigger pulse fed to a common point turns on the 
element next to the one previously on, and also turns 
off that previous element. In the circuit of Fig. 12, 
imagine that V2 is passing current and that the rest 
of the tubes are not. Because of the current in V2, 
there will be a voltage positive to earth developed 
across the resistor in the cathode lead of V2, and this 
voltage will bias the trigger electrode of V3 (not 
shown, but wired in exactly the same way as V2) 
positive, not enough to fire the tube but enough to 
make certain that a trigger pulse of about 50V will 
fire V3. This value of trigger pulse is not sufficient 
to fire any tube whose trigger electrode is not raised 
in voltage already, so when a pulse is received at 
the common input terminal and applied to all the 
trigger electrodes, V3 is the only tube to fire. When 
V3 fires, however, the voltage in the common anode 
line drops, and this drop of voltage is sufficient to 
extinguish the discharge in V2. The result is that 
the discharge has moved one tube on with the receipt 
of one trigger pulse. This action continues from tube 
to tube as each pulse is received, until the last tube 
in the set, Vn, is glowing. In a ring -of -ten counter, 
this would be the tube indicating number nine, and 
wired to the number nine indicator of a display. This 
tube is connected to a transfer tube, Vt, and when 
the next trigger pulse is received, Vt will fire, 
causing a positive pulse to appear at its cathode 
load resistor. Vt will extinguish immediately after, 
however, as the value of its anode load is far too high 
to permit a continuous discharge, and the current 
which does flow is due to the capacitor between 
anode and earth discharging through the tube. The 
positive pulse at the cathode switches on V1, which 
has a positive bias on its trigger electrode already, 
and is also the zero indicator. The same positive 
pulse is also used as the output pulse of the counter 
stage, carrying to the next counting ring or to some 
other output. 

Counting tubes 
The action of a trigger tube, in which the trigger 

532 

1000 
51k 

pF 

uides 

22k 

Out and reset 

ION 05001 

Dekatron ßC108 

Fig. 13: On the left is shown the principle of construction of a Deka- 
tron; the symbol of the Dekatron GC108 is shown right). 

electrode starts off a discharge path which can then 
spread to the nearest anode, can be used in a tube 
in which the discharge is passed from one cathode 
to another, and which also makes use of the fact that 
the glow in a gas discharge is concentrated at the 
cathode. The best -known example of this technique 
is the well -known DEKATRON counting tube in 
which a central anode rod is surrounded by ten 
cathode rods (see Fig. 13). The structure of different 
types of Dekatrons differs in detail, but the type 
GC1OB can be taken as an example of the way in 
which these fascinating tubes work. In the GC10B, 
the cathode pin which is used to indicate zero is 
taken to a base connection (k0), and all the other 
cathodes are connected together and taken to 
another base connection, ko. At the opposite end, the 
pins are visible through the glass end of the tube, 
and the glow round any particular cathode can be 
clearly seen. Escutcheon plates with the numbers 
0 -9 can be fitted against the end of the tube and 
lined up so that the zero of the escutcheon is adjacent 
to the zero pin of the tube, and the other numbers 
line up with successive cathodes. 

To transfer the discharge from one electrode to 
another, guide electrodes are used. These are pins 
located in pairs between the cathodes; all the first 
pins of each pair in clockwise order are connected 
together and taken to base connection G1, and the 
second pins of each pair are brought together to the 
G2 base connection. 



ATTRACTIVE 
DISCOUNTS 
ON MANY ITEMS 

ELECTRO AUJE 
Electronic Component 

Specialists 
TRANSISTORS Brand new-no' seconds' or surplus. 

Highest quality and reliability. 
Insulating sets FREE with 
power types. 

MANY HUNDREDS OF DIFFERENT TYPES IN STOCK- THEY'RE 
ALL IN OUR NEWEST CATALOGUE 
1204148 
1515399 
2202646 
2N3055 
2203702 
2N3703 

2N3819 
2N4286 
2N4289 
2204443 
20(5062 
2516088 
2N5192 
2515196 
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4p 
249 
87p 
65p 
10p 
10p 

259 
159 
15p 
ß5P 
42p 
413p 
779 
90p 

AF139 
AF239 
BC107 
BC10 
BC109 
BC148 

BC184L 
BC212L 
BD130 
BD131 
BD132 
BD135 
BD136 

2N5457 3 0 p BDY20 
40361 ,. -. 459 BEY/51 
40362 ,. 459 BBY39 
40432 .. 1809 BY164 
40512 .. . 1799 51.1481 
40669 .. .. 120p MJ49 
AC128 .. .. 21p DUES() 
AD142 .. 501) 0A91 
AD149 88p OC35 
AD111 .. .. 42p 82CN 
AD162 .. 409 SIN .. 
T03 Tranrintor U, ere, ea. 7p 

33p 
38p 
13p 
12p 
14p 

9p 
15p 
llp 
14p 
65p 
77p 
81p 
28p 
27p 
97p 
20p 
30p 
45p 

1209 
135p 

88p 
6p 

63p 
12p 

91, 

8 
MINITRON 

DIGITAL 
INDICATOR 

TYPE 8015F Seven seg- 
ment indicator com- 
patible with standard 
logic modules and power 
euppllee. Figs. 0-9 from 

well filament segmenta to give 
character of 9mm height plus decimal point. 
Power requirement 8mA from 5V D.C. per 
segment. A limited number of alphabetical 
symbols also 

22.00 In 18 lead DIL case 

Suitable BCD driver 2136 type FLL121T nett. 
DIL Socket: 16 lead 30p. 

No. 30150 showing + or - and fg. 1 and 
decimal point 62.00. 

We are appointed stockists for 
SOLDERSTAT roLiff R 
As appointed distributors for well -known Elremco- 
Wolf "Solderetat" Irons we offer this light weight model 
HMS in 16 or 24 watt, ratings 220/240V a.c. f I.87 
nett 
INFINITELY VARIABLE 
TEMPERATURE CONTROLLED 
SOLDER IRON 

f9.2Ú complete with temperature selling control, nett 

DE- SOLDER BRAID 50p 

NIPPIBOARD multipurpose 
component 

mounting boards in various working area combinations. 
lA one pattern on one board 15p. 
2A 2 patterns side by aide 2ßp. 
2A8 dual charnel 289. 
3A 3 patterns alongside 36p. 
4AS dual channel 2 above, 2 below 44p. 
In full range up to 10A. 

RESISTORS 10% - 5% 2% 
Code Power Tolerance Range Values 1 to 9 10 to 99 100 up 

in ohms (see note below ) 

4.7 -470K E24 1 
4.7 -I0M E12 1 
4.7 -IOM E24 1.2 
4.7 -I0M E32 2.5 
10 -1M E24 4 
022.3.9 Elf 7 

0 I /8W 5% 0.8 07 
0 14W 10% 
C 1 /2W 5% 

0.0 

0 1W 5 1.9 

W 
MO 1/2W 

W 1W 10% 7 2 nett 

+1 /2011 
WW 3W 5% 111.10K E32 7 7 
WW 7W 5% 11:1 -10K E12 9 9 
Codes: C- carbon film high stability low noise 

MO.-metal oxide Electrosi TRI ultra low noise 
WW =wire wound Plessey 

Values: 
El2 denote. series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 06, 68, 82 and their decades. E24: as E12 plus 11, 13, 16, 20, 24, 30, 98, 41, 51, 62, 72, 
91 and their decades. Prices ars In penes each for same ohmic value and 
Power rating, NOT mixed veines. (Ignore fractions of 1p on total value of resistor order). 

6 
8 

PRECISION 
COMPONENTS 
Resistors by Malin 0.1% to 0.01% I1-112. 
Capacitors by MUD 001µ0-22µF 1% 
70p to £1. 

T Yt]AN 36' x 27" £1 58;18' x 27" 83p 
V YNA I R 36" x 25' 93p, 15' a 25' 50p 

(Pattern Book 3p d' 8,-4 

SLIDE 
POTENTIOMETERS 

ilubust nonstrint ion, > ,ulh silent action. 
In values from 4K7 to 1 megohm, linear or 
log, each 811p. Light grey escutchon, 10p. 
Knobs flat, grip type in black /Red /Green /, 
Yellow /Blue /Light Grey /Dark Grey or White 
each 50. 

SIEMENS TTL I.Cs 
Prices quoted here are nett. 

FLH101 (7400) 20p F1J121 (7473) 45p 
FLH2O1 (7401) 20p F1J141 (7474) 4bp 
FLH191 (7402) 20p FLJ151 (7475) 45p 
FLH291 (7403) 201) FLJ131 (7478) 45p 
FLH211 (7404) 25p F1.20221 (7480) 88p 
FLH271 (7405) 25p FLH231 (7482) 87p 
FLH381 (7408) 25p FLH241 (7483) 1 82 
FL11391 (7409) 25p FLH841 (7488) 88p 
F1,0(111 (7410) 20p F1.3161 (7490) 80p 
FLH351 (7413) 359 FLJ221 (7491 
FLH121 (7420) 20p AN) 1 28 
FLH]31 (7430) 20p F1.3171 (7492) 85p 
FLH141 (7440) 24p PLJ181 (7493) 80p 
FLL101 (7414) 1 22 FLJ231 17494) 1 13 
FLH281 (7442) 1 18 F14191 (7498) 87p 
P0.20381 (7443) 1 45 F4J281 (7496) 1 48 
FLH371 (7444) 1 45 FLJ301 (74100) 1 84 
FLH151 (7450) 20p F1J281 (74104) 439 
FLH161 (7451) 20p F1J271 (74107) 52p 
FLH171 (7453) 20p FLK101 (74121) 48p 
FLH181 (7454) 20p FLJ201 (74190) 1 80 
FLY101 (7486) 209 FLJ211 (74191) 1 80 
FLJ101 (7470) 45p 202.15241 (74192) 1 74 
1'LJll1 (7472) 32p FLJ251 (71193) 1 74 

BAXANDALL SPEAKER 
As designed by P. J. Baxandall and originally described in 
"Winless World ". Complete kit inc. spkr. equaliser and 
special cabinet kit (18' x 12' x 10') cut to lise. 10 watt 
RMS /16 íì loading. Part cost of L 13.81 care. and ins. in U.K. 60p Nett 
Speaker unit and equaliser kit post free nett 114.81. 
Pack fiat cabinet assembly (all cut to shape) natural 
teak finish £9.00 nett. Part cost of caer. in U.K- 60p. 

CARBON SKELETON PRE -SETS 
Small high quality, type PR linear only: 100 R, 22012, 
470Sì, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 
470E, IM, 2M2, 5M, 10M11- Vertical or horizontal 
mounting, 5p each. 
HEXER DIODES 5% full range E24 values: 400mW 
2.7V to 30V, 14p each: 1W: 6.8V to 82V, 27p each; 
1.6W: 4.7V to 75V, 48p each. 
Clip to increase 1-5W rating to 3 watts (type 266F) 4p. 
MINIATURE TOGGLE SWITCHES 
2A/250V. DP /DT, 48p. 

MAINLINE AMPLIFIER KITS 
70 watt power amp. module kit, 112.80 nett. Power 
supply kit, 08.50 nett. 
SIEMENS THYRISTORS 
0 8A -400V 56p: 600V 60p. 3A -400V 70p; 600V 88p, 

SIEMENS CAPACITORS 
POLYCARBONATE -5% TOLERANCE 
250V. up to 0.1µF: 100V /01µF and above 
0.01. 0-012; 0015; 0-018; 0022; 0-027; 0.033; 0-047; 0-056 each 4p 
0.068; 0.082; 0.1; 0.12: 0.16 each 4p. 
0.18; 0.22; each 5p. 
0-27;0.33;8p: 0.39 7p:0.47 8p: 0.5610p; 0.69119:1µF 18p- 

ELECTROLYTIC (values in AF/V) 
0-47/100; 1 /100; 2-2/83; 4.7/36; 10/25; 22/16; 47/10; 
47/25; 100/10; 22/3 -each 7p. 
10/63; 22/35; 47/35; 100/16; 100/25; 2220/6; 220/10; 
220/18; 470 /3 each 7p. 
47/50; 47/83; 100/35; 220/16 each Sp. 
100 /50;220 /35; each 10p: 000/83; 470/26;1000/10 each 12p 
220/63; 470 /36; 1000 /16; each 17p. 
1000 /25 -20p: 470/63; 1000/35 each 28p: 2200/25 -88p. 
1000/63; 2,200/35; 4,700 /16 -each 409. 
Tantalum and other capacitors etc- --see latest 1972 
Catalogue -issue No. 6. 

Q.E.D. High quality amplifier systems. Built to your 
personal specifications. Enquiries invited. Please quote 
P,W,8. 

ELECTRO IIE 

1972 ELECTROVALUE 

CATALOGUE (NO.6) 
3rd printing 96 pages plus cover. More items, more 
information, more diagrams than ever. Latest price and 
information details. Poet free in U.K, -10p. 

NEWMARKET LINEAR I.Cs 
LIC 709C/14 Dual in line -84D 709C/5, TOO Rep 
LIC 741C/14 Dual in line -40p I 741C/5, TOO 429 

CARBON TRACK 
POTENTIOMETERS 
long spindles. Double wipero for low noise. 
SINGLE GANG P.20 lin. 10011 to 2.2M 11, 12p; Single 
gang log, 4.7k 11 to 2.2M tI, 12p; Dual gang linear 
4.7k íI to 2.2M1), 42p; Dual gang log, 4.7K (1 to 
2.2M11, 42p; Log /antilog, 10K, 22K. 47K, 1Mí1 only 
42p, Dual antilog, 10K only, 499. Any type with IA 
D.P. mains ewitch, 2.25 extra. 
Only decades of 10, 22 k 47 available in ranges quoted. 
DUAL CONCENTRIC in any combination of P.20 
values as above, 60p; with switch, 72p. Knobs, pair 24p 

DISCOUNTS 
10 ° on orders £b to £15. 
15 on ordere over £15. No discount on items marked 
Nett. i'e:ees subject to alteration without notice. 

POSTAGE AND PACKING 
FREE unless otherwise stated. Handling surcharge 
10p on mail orders under £2. 
Overseas orden: cart. A Insurance charged at cost. 
U.B.A. CUSTOMERS are invited to contact ELECTRO- 
VALUE AMERICA, P.O. Bon 27, Swarthmore, 
PA 19081. 

ENQUIRI ES FROM TRADE AND OTHER. LARGE 
QUANTITY 1-4E1í8 INVITED. 

(Dept. P.W. 1072) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB 
Hours: 9 -5.30: Sat. 1 p.m. Tel.: Egham 3603 (STD 0784 -3) Telex 264475 

ELECTROVALUE LTD -AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT ORIGINALLY IN 1985 
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LINDAIR (ELECTRO-lECH) LTD 

TANGENTIAL HEATER 
Silently driven by a shaded pole 
Mycalex motor. Compact, powerful 
and quiet running with aluminium 
Impeller (outlet 6f x lt). Mains 
voltage. PLUS matching heater unit 
with spiral element. May be switched 
for 600 or 1,000 watts. PRICE ONLY P. & P. 40p 

£1m 

SYNCHRONOUS 
AUTO -RESET 
PROCESS 
TIMER 
By LONDEX LIMITED 
Type IMP Mk. 2. Brand New and Boned. These well 
known tillers are already in world -wide use and are 
perfect for Industrial Electronic Timing. Research and 
for all machine control timing problems. Repetitive 
accuracy better than 06% of full scale setting. Two or 
more can be interconnected to give control of a series 
of processes. 230/250v. 5011z, also 
available boils. 16 minutes full OUR PRICE 
scale, 16 secs. per division. Driven ONLY 
by self-starting sync. motor. Con- 
tact rating 6 amp at 200v. a.c. In- 
corporates solenoid operated clutch 
Also, lever actuated micro switches. 
Normal price probably in excess of 
110. Complete with multi -pin con- 
nector as illustrated. 

£650 

SEEN THIS ? FURTHER BULK PURCHASE 

SILVANIA 
MAGNETIC SWITCH I This is the only way way we could illustrate this 

fabulous item. 

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.Cs., etc. THIS IS A SPECIAL PURCHASE AND 
ONLY AVAILABLE WHILE STOCKS LAST. 
Sizes: 12' x 12': 24' x 12': 24' x 24': FULL 
SHEET 43' x 37' (11 sq. ft.). Single sided copper 
with ticknesses of the, aIai , the a /aí , also Double 
sided '/as', the, a /sí 
PRICE ONLY £1 Per w- It. 19 per full sheet. 

P. & P. 25n up to 4 sq. ft. 
Over 4 eq. ft. (cut sizes only) Post FREE. Full sheets 
post by rail G.D. only £1 one or more sheets. 

MICRO -LITES 
Wonderful engineering -micro minia- 
ture Incandescent lamp small enough 
to pass through the eye of a needle! 
1,000's of uses. Will operate from 
the output of a transistor. 
Rating: 1.6v, 10 -16ma. Sise 
4.4 x 1.4mm. dla. Leads 
22mm. These fantastic 
lamps have a life 
expectancy 011,000 hrs. 
OUR PRICE 

0.25 per dos. 
Free p. & p. 

NEW AND UNUSED 
Postal or carriage charges are for Great Britain only, 
We welcome orden Irom established companies. 
educational depts., etc. All orders under 1210, cash 
with order please. 

NOW COMPLETE WITH REFERENCE 
MAGNET! A magnificently activated switch. 
Vacuum sealed in a glass envelope. Silver 
contacts normally closed, rated 3 amp at 
120v, 1# amp at 240v. Size (approx.) 1t /tí long x 

die. Ideal for Burglar Alarms, Security systems, 
etc., and wherever non -mechanical 
switching is required. New Lower 
Price. Only 610 for 12, 1S for 50 
or 215 for 100 complete with magnet. £21 

PROGRAMMER TIMER 
HONEYWELL 

A bank of 15 mioro- switches are each Independently 
operated by 13 pain of came which in turn are individu- 
ally adjustable to give switching periods of zero to 
12 seconde with infinitely variable combinations. A 
mains synchronous motor drives the cam shaft at I rev. 
per 12 seconds (5 R.P.M.). Designed originally for 
vending machines at a cost of 616 -00 
plus. Many applications where con- 
tinuous sequence programmes are 
required, such as lighting effects etc. 
New in original maken cartons. First 
class value at 66.75 plue 26p P. & P. 

£5.75 

315 EDGWARE ROAD, LONDON W2. Tel : 01 -262 2251. Open 9 a.m. -6 p.m. MON to SAT 

SAVE TIME 

AND MONEY 
PR 

`A p 
ICE £6.25 I PRICE £4.óa 

As supplied by us to SCHOOLS, TECHNICAL 
COLLEGES, SHOPS, OFFICES AND INDUSTRY. 
Silver grey stove enamelled steel cabinet with 
4S transparent styrene drawers fitted with 
moulded handles and label slots. Dividers can be 
supplied at an extra charge to enable each drawer 
to be sub -divided into six compartments. Trans. 
parent drawers allow swift selection of corn. 
ponenta at glance and eliminates duplication 
of stook. A really Ant claw time saving unit. 
Bile of cabinets 211' x 110' x fir. Size of 
drawen fir x 21' u 14 . Other sins available. 
Callen welcome Mon. -Sat. 9 a.m. -1 p.m. 2 m.- 
6 p.m. NEW as illustrated OUR PRICE ONLY 
SASS plus 86p carriage on orders lese than 410. 
Money back guarantee. SEND FOR FREE 
COLOUR BROCHURE. 

TRADE AIDS 
(DEPT. PW3), III CHILTERN DRIVE, 

BERRYLANDS, SURBITON, SURREY 
01489 4353 

100 paia. Berrdseeda Railway Station. 
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TRANSFORMERS 
DOUGLAS GUARANTEED 

12 or 24 volts 
Output V. A Amps. Ref. No. Price P. 3 P. 
12V x2 250 mA x2 MT111 CS't .. .. 1091 9p 
12V x 2 500 mA x 2 MT213 CTf .. .. 1097 lip 
12V x 2 lA x 2 MT 71 AT# .. .. 5148 ?4p 
12Vx2 2Ax2 MT 18 AT .. .. 120e 30p 
13V x 2 3A x 2 MT 70 AT .. .. 12.59 32p 
12V x 2 4A x 2 MT 108 AT .. .. 1292 34p 
12V x 2 6A x 2 MT 72 AT .. 5833 42p 

80 volts. All tapped at 0- 12- 15.20- 24 -30V 
Out- Ref. No. Price P.P. Out- Ref. No. Price P.P. 
put put 
Amps. 8 Amps. 6 
500 mA MT 112 cr# 1.12 16p 3A MT 20 AT 2.64 32p 

lA MT 79 AT 1.15 29p 4A MT 21 AT 3.10 40p 
2A MT 3 AT 223 30p 5A MT 51 AT 4.31 42p 

60 volts. All tapped at 0-19-25-33-40-50V. 
600 mA MT 102 AT 1.45 24p 3A MT 106 AT 2.91 41p 

IA MT 103 AT 2.00 32p 4A MT 106 AT 5.06 41p 
2A MT 104 AT 8 10 32p 8A MT 107 AT 7.47 50p 

e0 Volts. All tapped at 0.24.30- 40- 48.60V. 
600 mA MT 124 AT 1 4e 30p 2A MT 127 AT 8.19 41p 

IA MT 126 AT 2.24 32p 3A MT 125 AT 4.29 dip 

AUTO -WOUND RANGE 
Power Winding tapped at Ref. No. Price P. d P. 
output 
20 VA 0-115-210-240 MT 119 CT 10.89 ]Sp 
75 VA MT 61 AT 11.72 30p 

150 VA 0. 116.200. 220.240 MT 4 AT 52.15 32p 
200 VA MT 66 AT 1800 32p 
400 V. Output at 50 H7. Ref. ITS AT Price P. A P. 
C -D Ignition system by R. M. Marston 1880 29p 

Esq. 

EQUIPMENT RANGE 
Sec. Output (r.oi.,.) Ref. No. Price P. á P. 
3.0.3 V. 200 rnA MT 238 cis. }} 10.89 Sp 
9.0.0 V. 100 mA MT 13 CB. } 8091 Ip 
12-0-12 50 mA MT 239 CS. SO 60'91 Sp 
20.0.20 30 mA MT 241. CB 8091 Sp 
0.20x2 30002 MT 214 Cr 111 169 
0.8.0 x 2 500 mA x 2 MT 207 Cr 5148 19p 
0.15.20 x 2 600 mA x 2 MT 206 AT # 68.18 29p 
0.15.27 x 2 500 mA x 2 MT 203 AT 68.46 29p 
0.15.97x2 lA x 2 MT 204 AT 5842 90p 
10-12-0-12-20700 mA (d.c.) MT 221 AT 61.11 26p 

AT Indicates open universal fixing with tage; CT is 
open U -clamp fixing with tage; CB Is open xi-clamp 
fixing with P.C. spills; with lnterwinding screen; t un- 
tapped 240V Primary; # Primary tapped at 210 -240V. 
other Primaries tapped at 200.220.240V. 
Over 200 types in stock through agents or direct. Bend for 
list. 

DOUGLAS ELECTRONICS INDUSTRIES LTD. 
(Dept. MOSPW), Thames St., LOUTH, Lines. LNll 7AD 

RADIO BARGAINS 

Grundig Mariner TR865 
Grundig Solo Boy 
Grund g Music Boy 
Grundig TR600 
Grundig Elite Boy 210 
Grundig Elite Boy 500 
Grundig Melody Boy 500 
Grundig Melody Boy 1000E 
Grundig Satellit 1000 
Grundig Ocean Boy 3005 
Grundig Yacht Boy 
Grundig RF430 
Koyo KTR1661 8w.b. 
Koyo KTR 1663 or 1664 8w.b. 
Koyo KTR1770 11w.b. 
Aiwa AR158 
Toshiba IC70 
Aiwa AR158 6w.b. (Inc. air) 
Hitachi WH1160 with D.F. 
ITT /KB Golf 
ITT /KB Touring Int. Marine 

FREE 

£35.00 
£16'50 
£26 00 
£28i0 
£2900 
£26 50 
£26 50 
£41 '50 

£125 00 
£62 -00 
£34.50 
£26-50 
£40'25 
£47SO 
£66.00 
£31.00 
£1650 
£31'00 
£22'SO 
£2650 
£45 -00 

With each set "Guide 
to Broadcasting 
Stations" (160 pages) 

WILMSLOW 
AUDIO, Dept. PW, 
10 Swan St. Wilmslow, 

Cheshire, SK91HF 



The action is as follows (Fig. 14): with about 475V 
applied to the anode through an 820kí1 resistor, and 
other details as shown in Fig. 14, a discharge must 
exist between the anode and one cathode. Since all 
the cathodes are joined together, and since the run- 
ning voltage of a gas discharge is well below the 
striking voltage, once one cathode has started a dis- 
charge it cannot spread to any other cathode except 
by the action of the guides which will be described, 
unless one cathode is made more negative than any 
other. The only cathode with which this can be done 
is the zero cathode which is taken to a separate pin, 
so that the Dekatron can be made to read zero when 
power is first applied, or when a fresh count is 
wanted. 

If now all the first guides (G,) are pulsed negative, 
the glow will shift from the cathode to the nearest 
guide 1 and stay there. If the second guides are now 
pulsed negative just as the first guides are rising 
again in voltage, the discharge will shift to the near- 
est G2, which will again be one step clockwise. When 
this guide's voltage rises again, the glow transfers 
to the next cathode, which is one cathode on from 
the starting point. The result is that every time a 
set of pulses is applied to the guides, the glow shifts 
clockwise from one cathode to the next, and so 
counting has been achieved. This process continues 
until the glow lands on the zero cathode, which is 
taken to the -20V line through a 150k11 load 
resistor, so that a positive pulse is obtained across 
the resistor whenever the glow lands on zero. This 
can be used to transfer the count to the next stage, 
as the positive pulse can be inverted by a valve or 
trigger tube and processed to provide the double 
pulse needed for the next stage. 

The Dekatron system is at present the most econo- 
mical method of counting and displaying, since both 
operations are achieved in one tube. It is, however, 
essential that the circuits published by HIVAC should 
be adhered to exactly. Any variation in the pulse 
width and amplitude, or in the time lag between the 
pulses applied to guides 1 and 2 can cause misfiring, 
and most of the problems encountered in Dekatron 
circuits are easily cured by attention to the pulse 
system. Fig. 14 shows the circuits which should be 
used for driving with single pulses, double pulses 
and sine waves respectively. The sine wave circuit 
is of particular interest, as the 50Hz mains provide 
an accurate frequency standard for digital clocks, 
the design of which is particularly easy using Deka- 
trons. 

Not every count is to ten, however, particularly in 
the case of digital clocks, and the Dekatron Selector 
tubes such as the type GS10C are designed with this 
in mind. Each cathode is taken to a separate pin on 
the 12 -pin base, with the anode as a centre pin, and 
can be wired as a counter or as a transfer cathode. 
A transfer cathode is one which passes the count as 
a pulse to the next stage, and also acts as the zero 
to which some other cathode will reset. This enables 
us to have any count up to nine followed by a zero, 
and the range has been extended by tubes which 
count to 12. Another advantage of the selector type 
of tube is that it no longer ties us to the Dekatron 
type of display, but enables us to display on a 
Digitron type of tube, described later. 

The standard range of Dekatrons includes counters 
and selectors working at rates up to 4kHz, but 
another range or Dekatrons using a third set of 
guides connected to the reset line through a 220k11 
resistor, and an output cathode guide connected to 

Pulse out at 
zero count 

-20V 

Reset circuit 

Fig. 14a: Integrated pulse drive. The value of C depends on the pulse 
width and repetion rate being used. 

0.02.F 

U -1 
0.021.1F 

Úo-1 
Pulses 

D1 

436V 
bias 

Cl C2 

100k 

(c) 

+475V 

820k 

150k 

(b) 
Reset circuit 

Fig. 14b: Double pulse drive for the GC1013. 

+475V 

620k 

1 

150k 

-2ov 

Reset circuit 

Fig. 14c: Sine -wave circuit (leR) 

+475V 

56k 
5w 

To 
guide 

bias 
4.3k 
112W 

Reset 

Frequency 50Hz 100Hz 200Hz 500Hz 
Cl (cif) 1.5 0.82 0.33 0.15 
C2 (uF) 0.1 0.05 0.02 0.01 

(d) 

All resistors 5 °l° 

1kHz 2kHz 4kHz 
0.082 0.033 0.015 
0.005 0.002 680pF 

Reset circuit is shown on right. To reset, SI is opened, taking cathode 
Kc and guides to +120V and so transferring the glow to Ko. 

the output cathode by a 220kfl resistor, can be 
operated at speeds up to 20kHz. 

Alpha -numerical indicators 
As we have seen earlier, when a voltage is applied 

between the anode and the cathode of a gas -filled 
tube, a glow appears round the cathode. When a.c. is 
applied, of course, both electrodes are seen to glow. 
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A typical gas filled read -out tube. 
When a voltage is applied between the 
anode and cathode a glow appears 
around the cathode. By making the 
cathode in the shape of numbers or 
letters, it will glow when the voltage 
Is sufficiently negative to cause 

striking. 

The glow 's due to the recombination of ions which 
have been formed by collisions and is most noticeable 
at the cathode because this is the place where elect- 
rons are being rapidly accelerated in the face of 
negative ions moving in the opposite direction. The 
glow exactly surrounds the shape of the cathode, 
and does not extend to more positive electrodes. 

If the cathode is made in the shápe of a letter or a 
number, this figure or number will be seen as a 
glowing shape whenever the cathode is sufficiently 
negative to the anode to strike and run. If a number 
of separately connected wires are shaped in the form 
of numbers 0 -9, each number will display only when 
the wire forming it is sufficiently negative to the 
anode to form a gas discharge. 

The Hivac Numicators are tubes of this type, and 
the range of types is large. Tubes may be viewed 
end -on or side -on according to the type of construc- 
tion of the tube. Numicators can be driven from 
Dekatrons, provided that trigger tubes or other in- 
vertor stages are used to change the positive pulses 
at the cathodes of the Dekatron to the negative 
pulses used at the cathodes of the Numicator. Per- 
haps "pulse" is a misleading word in this application, 
because the top of the pulse will be as long in the 
time sense as the figure is to be displayed. 

Most Numicators are designed for steady opera- 
tion, but some are intended to be used in what is 
called the "anode stroking technique," often used in 
connection with digital counters. 

Digital counters can readily be arranged to give 
a readout whenever a clock pulse is received, and 
the readout can be converted to decimal form and 
used to drive Numicators. Considerable economy in 
circuitry can be arranged if the decimal readout is 
attached to all the Numicator cathodes; for example, 
in a five figure readout, there would be one decimal 
converter with the zero output connected to all the 
five Numicator zeros, the "one" output to all the 
Numicator "ones ", the "two" to all the "twos" etc. 
The decimal output and the tubes are then switched 
in sequence, so that the units tube has its anode 
volts pulsed just as the decimal output gives the unit 
figure pulse to all the Numicator cathodes, with the 
result that only the units tube displays a figure. On 
the next pulse, the tens tube is activated to display 
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the decimal output from another store, so that each 
tube flashes a digit in sequence. Because of the clock 
pulse rate used, the display looks continuous. This 
is not a technique which would be used in small 
counters, but it is extremely useful in small com- 
puters, particularly in conjunction with integrated 
circuit counters. 

Thyratrons 
Thyratrons are the big brothers of trigger tubes. 

Like trigger tubes, they are made to conduct by the 
application of a positive pulse to a third electrode; 
unlike trigger tubes, they use hot cathodes and can 
operate at very high voltages indeed -one type 
listed by English Electric quotes a peak forward 
voltage of 120kV and with large currents, up to 
several thousand amps, flowing. Small thyratrons are 
made in glass envelopes and resemble output valves 
at first sight, the larger types have ceramic casings. 

The small type of Thyratron has a heated cathode, 
a grid similar to the control grid of an output valve, 
and an anode which is often finned and connected 
to a thick pin set in the glass bulb for maximum heat 
dissipation. In operation, the heaters must be 
switched on before high voltage is applied, this is 
usually done automatically by means of a thermal 
delay circuit, 'since failure to observe the correct 
delay period would be fatal to the thyratron. When 
the heaters have reached full temperature, the grid 
voltage can be applied, this is a negative bias suffi- 
cient to prevent any electrons passing the grid, 
enough, in fact, to prevent electrons from being 
emitted to any noticeable extent from the cathode. 
The positive anode voltage can then be applied. 

If the grid is now pulsed positive, the tube con- 
ducts strongly due to the ionisation of the gas by 
the electrons from the cathode, and this current will 
continue until the voltage at the anode is reduced 
to a low value. After a short "recovery time ", the 
tube can be fired again if the anode voltage has also 
recovered to its previous value. What makes the 
thyratron unique is its ability to switch very high 
currents very rapidly and at a high forward voltage. 
By very rapidly, we mean delay times of around 20- 
120 nanoseconds in the most advanced types. 

Thyratrons are used to control spot welders, to 
pulse radar transmitter magnetrons, and to operate 
other short time, high energy devices such as the 
Kerr Cell used in high speed photography. They also 
find extensive use in large invertors (converting a.c. 
to d.c.) such as are used at each end of the cross - 
channel d.c. cable. One intriguing use is as "elect- 
ronic crowbars ". In modern electronic equipment, 
protection against faults by means of fuses is not 
very effective because of the time which a fuse needs 
to blow. Even if this time is measured in milli- 
seconds, much damage can be done, and the idea of 
the electronic crowbar is a device which will come, 
into operation much more quickly than a fuse, short- 
ing out the voltage across the circuits and taking the 
current which will eventually blow the fuse. This 
use demands a device which can be switched into 
conduction very quickly and which will take a large 
current in the time before a fuse blows -the 
Thyratron is ideal, though for the smaller sizes 
thyristors are taking over. 

The Author gratefully wishes to acknowledge the help of 
HIVAC LTD. in the preparation of this article. 



SOUND & LIGHTING 
Vl$CÓ EQUIPMENT 

from 4 SPECIALISED DISCO STUDIOS 
HIGH POWER 
SPEAKER 
SYSTEMS 

Strong leather cloth 
finish r board, fully 
lagged. Fitted high 
efficiency 8 or 16 ohm 
speakers. 

PRINCE. 50 watt rms. 12". Size 24" x 16' :. 
12. 
CONSORT. 100 watt rms. 2.12' speaker. 
Size 36 x 18' x 12 ". 
MAJESTIC. 100 watt ems. 15" Crescendo. 
Size 38' x 24" x 15'. 

SOVEREIGN. 100 watt rms. 18' Base, 12' Full 
range. Size 50' x 26 x 14'. 

FULL RANGE OF MICROPHONES, 
STANDS, ETC. ALWAYS IN STOCK 

" 
Ira" __ 

SOUND CONTROLLED AND 
SOUND TO LIGHT UNITS 
Mid, Treble and Base Channels. up to lkw of 
lampe per channel plus override switching. 

DJSOL. Sound to light. Takes output from 
most amplifier.. Adjustable level,. 

DI4OL. Bound controlled version. Built in 
microphone, no connections required. 

PA -DISCO AMPLIFIERS 

s.' {t. r 

d.d:e:a_- 
w w 

DISCO -AMP. 100 watt 
rms. output for 8 -16 
ohms, 4 channel inputs, 
2 -mic, 2 decks. Separate 
volume control plus 
masters. Response 30Hz 
-30KHz, distortion less 
than 1 ° %. Treble /Bass/ 
PFL /Mic over -ride etc. 
Panel size 163" x 7 ". 

DJ.70S MIXER /AMPLIFIER. 70 
8 -16 ohms. 2 -mic, 2 -aux /decks. 
Treble. Size 154-" x 5" x 6 ". 

DJ.105S. 30 watt rms. version. Size 11 }" x 5" x 6 ". 
DISCMASTER SLAVE AMPLIFIER. 100 watt rms. 
for 8 -16 ohms. £59.50 

watt rms. output for 
Master volume/Bass/ 

ASSEMBLED DISCOTHEQUES 
DISCO-PUNTE. Comdata of 2 turntables 
fitted with high quality ceramic cartridges. 
The unit has a built in croee -fade rotary 
control for transferring the sound from left to 
right decks. The unit has no amplification 
built in and must be used with amplifiers such 
as the D.J. 1058 or D.J. 705. Size 32" x 
144' x 7' (incl. lid). 455.00 
DISCO -IMP. The latest addition to the Disco. 
sound Range of discotheque.. Even smaller 
and more compact than the Disco -Mini, it 
contains all the necessary features for th% 
smooth running of a mobile unit. Size 29' 
184' x 7 ". 179.00 
DISCO -MINI. Complete portable Disco with 
built.in full function preamplifier /mixer. For 
use with any power amplifier such ae "Disc. 
master". Size 30' x 20' x 8'. 198.50 
DISCO- STANDARD. Has all the facilities of 
the Disco -Mini with the addition of a built -in 
100 watt power amplifier making it a com- 
pletely self contained disco unit. A V.U. meter 
gives visual indication of output levels. Size 
32 x 27' x 74'. 1180.00 
DISCO -SUPER. A .lightly larger version of the 
Disco- Standard. Fitted individual controls for 
both mic. and deck inputs plus a cross -fade 
for deck to deck transfer. A built in P.F.L. 
cueing system, mic. over -ride, also a V U. 
meter give. visual indication of output levels. 
DJ. 30L (3000w) 3- channel psychedelic light 
unit is a standard fitting. Deck cut out .witches 
are also featured for ease of cueing. Size 
38 x 27' x 10 ". 9884.00 
DISCO -SUPREME. All facilities of the Disco - 
Super plus a third turntable which can be 
used for Jingles or other effects without using 
the main deck system. Flexi lights are oleo 

Fted. Size 50' x 2r x 10. 9201.00. 

Discoscene 
536, Sutton Road, 
Southend, Essex. 

(0702) 611577 

NEW D.J. 500 SERIES P.A. AMPLIFIERS 
SO WATT, 70 WATT & 100 WATT MODELS 
This new range Incorporates many features that make them Ideal for 
the professional user, clubs, discotheques, factories etc. Fibre glass 
P.C. Boards are used throughout with low noise silicon translators. 
high stability resistors, generouely rated components and hand w'- .1 

assembly to ensure 
reliability and quality. 
* Exclusive "Fail 

Safe" Electronic 
Protection circuit. O. * Fault Condition 
warning lamp. I ® O * Built in bass boost 

below 30 Hz. * 4 channel mixer with slider controls. 

All three amplifiers have a built in emitter follower output socket for 
connecting a slave amplifier to enable the power output to be increased 
up to 1000 watts or more if required. A matching range of slave power 
amplifiers and a separate matching 100v line transformer is available 
SPECIFICATION 
Frequency Response 50- 20,000 Hz ± 3db (10dB Bass Boost at 

10 Hz) 
Signal /Noise Ratio better than =50dó. 
Harmonic Distortion lea than 1% 
Speaker Impedance 8-18 ohms. 
Inputs: Mic 1 5 2 5mV at 50K ohms (50 or 600 ohm to order) 

Aux 3 k 4 IOOmV at l meg ohm. 
Size (all models) 151' x 5' it 6 ". 
Power Output Model D.J.500 - 50 watts R.M.B. £56 25 

(at 8 ohms) Model D.J.700 - 70 watts R.M.B. £67.50 
Model D.J.1000 - 100 watts R.M.B. 17900 

1"T 
m R!5pa 

w 

DISCO MINI 
Hardly larger than a 
suitcase yet contain. 
all the necessary features 
for a high quality mo- 
bile unit. The pre-amp 
has separate tone con- 
trols for both mic. and decks. 
and each input has its own indi- 
vidual volume controls and input., 
plus the addition of a croes fade for deck to deck sound transfer. A 
built in P.F.L. system for cueing, together with mic-over-ride facility 
are standard on all mite. Response 20-20,000 Hz. Mic. input 6mV. 
50K. Output 1 volt. 
McDonald M.P.00 Turntables are used with high quality ceramic 
cartridges, and each deck has its own individual cut out switch fitted. 
This unit is suitable for Discos or Club+, having a power amplifier, or 
for use with the -Dlscmaster' 100 watt power amplifier as above. IL Size 32' x 20' x 8'. £98-50. 

riscosound 
122, Balls Pond Road, 

London, N.1. 
(01) 254 5779 

EF CTS PROJECTORS 

A small selection from nur vast storl.. 

DISCO COLT. 150 watt. 
LIQUIMATIC MIEI, 50 watt Ql with 6' wheel. 
DISCOWHEEL, 50 watt Ql with quick changr 
Cassette. 
GNOME 150. 150 watt Ql with Cassette. 
LIQUINATIC, 150 watt Ql with 6' wheel. 
PLUTO TUTOR -S, 250 watt Ql with Casaelt. 
and V wheel. 
TUTOR -2, with Liguisplode Tank. 
KALEIDOSCOPE LENS (for Tutor -2) fC 
Liquid Wheel and Crystal Wheel Liquid 
Cassette and Moire (24 different types to 
choose from). Portable HI -Power Strobes. 

YOU WILL BE SURPRISED BY THE 
1 nW DDllec A DEDLr1DMAarL 

SDL POWER SPEAKERS 
High efficiency 12' speakers. Ferrite magnet... 
Heavy duty voice coils and cones for Dior,, 
and Group use. 
12" 50 watt rms. 8 ohm Full range. 
12' lui watt rms. 15 ohm Mid -Treble. 
15. 50 watt rms. 15 ohm. Full range. 
15' 100 watt rms. 15 ohm. Bass. 
18' 100 watt rms. 15 ohm. Basa. 

DISCO SPOT BANK 

Designed to take three E/8 Type spot or 

colour bulbs up to 150 watts each. The unit is 
of all metal construction and has one 3 -pin 
mains input socket plus one 3 -pin main. 
output socket for connecting more than one 
hank together if required. The unit can be 
left free -standing or wall mounted if needed. 
Black crackle finish gives the unit a very 
professional appearance. 

Size 18' x 6' x 7' (excluding bulbe) 
Also in stock: Ultra Violet Spot Lamps and 
Fluorescent Lampe, Standard and Colour Spot 
Lamps and Fittings. Rotating Colour Displays. 
Flezilights, Fibre Optics, Dimmers, Flasher 
Effects Foils, etc. Your enquiries invited. 

MIXER UNITS 
DJ.101. Battery powered, 6- channel, variably 
levels, 3 x 50k mic., 1 x lOOmV. aux., 2 . 
100mV p.u. Output 250mV. 

DJ.102. Mains operated, 4- channel, variable 
levels. 2 x 60k mic., 2 x 100mV p.u. PEI. 
control, master volume, mic. over -ride, output 
variable 0- 500mV. 

DISCO 40. Pre amp part of Dims amp (se, 
above). All facilities. Output will drive up to A. ten 100 watt amplifiera. 

r7iscasound 
(Birmingham) Ltd. 

494, Bristol Road, 
Selly Oak, B'ham 29. 

(021) 472 1141 

Henry's Disco 
309, Edgware Road, 

London, W.2. 
(01) 723 6963 

tCHECK WITH YOUR NEAREST STUDIO FOR LATEST PRICES AND DETAILS (TRADSUPPL ED) 
TAIL 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON. N.W.I 
THE VALVE SPECIALISTS Telephone 01- 722 -9090 

0A2 .30 613E7 .79 6E7M 66 128E7 .24 150B2 .68 EBF83 .88 
052 .80 61311.8 .68 68470T .85 14137 .48 807 .59 EBF89 .26 
0Z4 .26 613W6 .72 6847M .85 1487 .76 6702 80 EBL21 .60 
143 .28 6BW7 .60 68C7GT .88 19ÁQ6 .24 6763 .60 ECM .59 
1476T .82 
1B3GT .35 

61326 .81 
BCB6A .28 

68G7GT .88 
68117 .68 

19B000 .80 
1906 .50 

AC/PEN 48 
AC2/PEN/ 

EC88 .69 
5C92 .24 

111601' .Si 6C4 18 6837 .86 20D4 1.05 DD .98 ECC32 1.50 
1L4 .15 6C9 .78 68K7GT .28 20E9 .66 ACBPEN.88 ECC33 1.50 
11160T .87 6CD60 1.05 68Q7GT .38 20L1 .98 AC/TH1 .50 SCC40 .60 
1E5 .20 6CG8A .60 6U4GT .60 20P1 .50 AC/TP .88 5CC81 .16 
184 .86 OCHS .88 6V6G .17 20P3 .78 ÁL80 .78 5CC82 .19 
1174 .29 6CL6 .48 OV6GT .27 20P4 .89 ATP4 .12 &CC83 .21 
1176 .48 6C07 60 6%4 .20 20P6 1.00 AZ1 .40 ECC84 28 
2D21 .86 6CU6 .80 6%6GT .25 25A60 .89 AZ31 .46 50086 .32 
20E6 60 6CW4 .68 786 .58 25L60 .20 AZ41 .68 &CC88 .86 
3A4 .26 6057 .60 7B7 .82 25Y60 .48 CL33 .90 500189 .48 
3D6 .19 6DT6A .60 7H7 .28 25240 .28 CV63 .53 5CC807 
3Q4 .38 SEWS .66 7E7 .65 2525 .40 CY1C .68 1.70 
3Q6GT .86 6F1 .69 7Y4 .60 25260 .43 CY31 .29 ECF80 .27 
384 .23 
4CB6 60 

6F6 .63 
6E13 .0 7Z4 .60 

9BW6 50 
3045 .44 
30016 .66 

DAF91 .20 
DAF96 .33 

ECF82 .25 
ECF86 .04 

6C08 40 6F14 .40 907 .78 30017 .74 DF91 .14 ECF804 
6T4 -80 6E18 .46 10C2 .49 30C18 .58 DF96 .84 2.10 
5U4G 40 
5940 .38 

6F23 .66 
6F24 .98 

100E7 .60 
10F1 .76 

30Fó .61 
30FL1 .68 

01176 .28 
DK40 .66 

ECH21 .88 
SCH42 .67 

6Y30T .25 6E25 .61 10F9 .45 30FL2 .68 DK92 .86 50081 .25 
5540 .88 6E28 .80 10F18 .36 30FL12 .67 DK96 .86 50083 .88 
'Z40T 118 6F32 .16 1OLD11 .58 30FL14 .86 DL96 .35 ECH84 .54 
6/30L2 .68 BGHBA .50 10P13 .64 30L15 .65 DM70 .80 ECL80 .28 
6480 .38 60%5 60 10P14 1.08 30L17 .65 DM71 .38 &CL82 .28 
64C7 .16 6007 .60 1246 .88 30P4MB .95 DY87/5 .22 ECL83 .62 
6406 .25 6H60T .15 12AC6 .40 301,12 .69 DY802 .29 ECL84 .54 
BAKE .25 6.150 .19 12AD8 .40 30P19/ E80CC 1.85 ECL86 .54 
64E6 .80 6J5GT .29 12AE6 .48 30P4 .65 ß80F 1.20 ECL88 .83 
6AM8A .50 636 .18 12AT6 .23 30PL1 .57 ß83F 1.20 EF22 .08 
6AN8 .49 6J7G .24 12AT7 .16 30PL13 .75 E88CC .60 EF40 .49 
64Q6 .21 537(0) .58 12AU6 .21 S0PL14 .62 E92CC .40 ßF41. .68 
OARS 410 6JU8A .50 12A117 .19 3011,15 .87 ß180F .90 ßF42 .83 
6AT6 .18 6K70 .10 12AV6 .28 3óA3 .48 E1S2CC1.00 ßF73 .75 
OASIS .19 6K80 .18 12A%7 .21 361,60T .42 01148 .58 ßF80 .21 
6AV8 .28 6LI .98 128A6 .80 33W4 .28 0476 .88 0E83 .64 
6AW8A .64 
64%4 

61.60T .89 
6L7 

1213E6 .80 
12BH7 

32540T .24 
36Z5GT 

EABC80 .29 
EAC91 

ßF86 .85 
EF88 27 .89 

6580 .13 
.88 

OL18 .44 
.27 

12370T .88 
.50 

60CD60 
.88 

EAF42 .48 ßF89 .28 
SEAS .19 6L19 1.88 12E6 .60 817 EAF801 .50 ßF91 .17 
6BC8 .60 6LD20 .48 121(7111` .84 SOEHO .55 5B34 .20 SF92 .28 
6BE6 .20 6N7oT .40 128C7 .86 50L6GT .45 EB91 .10 ßF98 .85 
6506 .48 60701' .43 12807 .23 

12807 
ß6A2 .43 EBC41 .48 8F183 .25 

6836 .59 
68Q74 .28 

6Q7M 48 
6070 .86 

83A3 40 
9001 .59 

EBC81 .29 
EBF80 .30 

ßF184 .27 
SHOO .84 

.15 
12837 .28 

EL32 .18 
&L34 .44 
EL36 1.00 
5137 74 

KTW63 .50 
WILDS .76 
P61 .44 
PABC80 .88 

PL608 .90 
PL509 1.80 
PL802 .75 
PM84 .31 

01.84 .28 
UM80 .03 
1.11741 .88 
UY86 .23 

AC156 .20 
AC167 .26 
AC166 .26 
ACI66 .96 

BCY33 .20 
BCY34 .23 
BCY38 .28 
BCY39 .25 

0481 .09 
0A86 .09 
0490 .18 
0A91 .09 

SL41 .53 PC86 .44 P714 1.10 U10 .45 AC168 .38 BCZ11 .88 0495 .09 
EL42 .68 PC88 .44 PY33/2 .50 U12/14 .88 AC176 .55 BF158 29 04200 .00 
EL81 .60 
EL83 .38 
EL84 .21 
EL85 .40 

PC96 .68 
PC97 .80 
PC900 .29 
PCC84 .87 

PY80 .33 
PY81 .24 
PY82 .88 
PY83 .29 

1719 1.73 
U22 .89 
U26 .88 
U26 .58 

AC177 .28 
ACY17 .25 
ACY18 .20 
ACY19 .19 

139.169 .25 
BF163 .20 
BF173 .38 
8E180 .30 

04202 .10 
0C22 .59 
0C23 .26 
0024 .38 

EL86 .88 PCC86 .24 PY88 .81 1745 .78 ACY20 .18 8E181 .40 OC26 .80 
5L91 .28 
EL95 .52 

PCC88 .88 
PC089 .42 

PY600 .96 
PY800 .21 

U62 .50 
17191 .66 

ACY21 .19 
ACY22 .16 

8E185 .40 
8E194 .15 

0028 .00 
0029 .es 

ELMO .75 PC0189 .48 PY801 .81 0251 .68 ACY28 .18 BFY50 .28 0036 .32 
E080 .27 PCF80 .26 PZ30 .48 U801 40 AD140 .86 BFY61 .19 0C36 .43 
&M81 .37 PCF82 .80 QQV03/10 U403 .38 AD149 .50 13E942 .20 OC42 .03 
5083 .75 PC584 .40 1.20 0404 .38 ADM .46 52100 .18 0044 .10 
EM84 .81 PCF88 .44 Q875/20.68 U801 .70 AD162 .46 BY106 .18 0C46 .11 
5085 1.00 PCF200 .67 Q825/10 .49 U4020 .38 ADT140 .83 52114 .18 0C46 .16 
5087 .84 PCF801 .28 QV04/7 .83 VP23 .40 AF106 .60 132126 .15 0070 .18 
E251 .89 P03802 .37 010 .76 VP41 .88 AF114 .25 BY127 .18 0071 .11 
5Y81 .86 PCF806 .55 R31 .98 VT61A .86 AF116 .15 BYZ10 .25 0072 .11 
5Y83 .64 P00200 .82 R 38 1.75 VT601 15 AF117 .19 BYZ11 .25 0074 .28 
5284 .50 PCL82 .29 017 .88 VU111 .44 AF121 .30 BYZ12 .25 0c75 .11 
5287/6 .27 PCL83 .54 019 .28 VU12o .80 AF124 .26 BYZ13 .25 OC78 .15 
E288 .40 PCL84 .82 8P61 .88 VU120A .60 AF125 .17 CG12E .20 0077 .27 
5540 .40 PCL806/86 TH233 .98 VU133 .86 AF126 .18 FBY11A .23 0078 .16 
0241 .42 .37 TP2620 .98 W107 .50 AF139 .85 F8Y41A. 23 0078D .15 
73E80 .19 PC1,86 .88 UABC80 .80 W729 .60 AF178 .88 ODO .20 0081 .11 
EMI .20 PD500 1.44 UAF42 .49 141 .50 AF180 .48 OET113 .20 00810 .11 
FW4/800.76 PEN4DD UBC41 .45 Traeaiators AF186 .66 OET118 .20 oc82 .11 
02501 76 1.88 UBC81 .40 & Diode, AF239 .88 O5T119 .20 0082D .11 
GZ30 .33 PEN46DD UBF80 .28 2N404 .18 BA102 .46 OST573 .38 01783 .20 
OZ32 .39 .75 UBF89 .28 2372297 .23 BA116 .14 O5T587 .43 0084 .24 
G533 .70 PEN463DD UBL21 .66 2N2369 .22 BA118 .25 OET873 .15 00123 .23 
0Z34 .47 .98 17092 .86 203053 .28 13A129 .13 GET887 .23 00139 .23 
OZ37 .67 PENDD- UCC84 .38 2E3121 8.60 BA130 .10 OET897.28 00140 .95 
HABC80.44 4020 .88 110086 .38 203709 .20 13A153 .15 GET898.28 00189 .23 
HL23DD.40 PEN46 .40 UCF80 .81 203988 .50 BC107 .18 M7 .15 00172 .35 
HL41DD.98 PEN45 .20 001121 .60 28329 .50 BC108 .18 0e6 .28 00200 .22 
HL42DD.60 PFL200 .50 UCH42 .57 A4119 15 BC113 .26 0A9 .18 00201 .38 
1317309 1.40 PL33 .38 17C1181 .29 44120 16 BC11S .16 0A10 .43 G0202 .48 
HVR2 .53 PL38 .48 UCL82 .80 AA129 15 BC116 .25 0A47 .10 002011 .30 
HVR2A .68 PL81 .48 0CL83 .48 44213 .18 BC118 .28 0A70 .16 00204 .30 
%T2 .25 PL81A .48 17F41 .60 AC107 .15 BCY10 .45 0A73 16 00205 .48 
KT4I .98 P1.82 .28 17F42 .60 AC113 .25 BCY12 .50 OA79 .09 ORP12 .53 
%T44 1.00 PL83 .80 UF80 .35 AC126 .18 MATCHED TRANSISTOR SETS:- 
ET66 .80 PL84 .28 17F86 .34 AC127 .17 LP15 (AC113. AC154. AC157. AA120) '689 
%T81 9.00 
KTW61 .68 
KTW62 .68 

PL504/600 
.30 

PL606 1.80 

UF86 .03 
17F89 .27 
UL41 .54 

AC128 .20 
ÁC132 
AC154 856 

per pack. 1 -0081D A 2 -0081, 43p. 
1 -0044 6 2 -0C40, .48p. 1- 00820. R 

2- 0082.48,. Bet of 3 -0083 55p. 
All valves are unused, boxed. and eobjeet to the standard 90 day guarantee. Terms of business - 
Cash or cheque with order only. Poet /packing Sp. per item, subject to minimum of 9p. per order. 
Orden over 655.00 poet /packing free. Some day despatch by first clues mail. Any parcel inured 
against damage in transit for only Sp. extra per order. Complete catalogue with condition. of sale 
price 7p. poet paid. Business hours Mon.-Fri. 9 -5.30 p.m. Bats. 9-1 p.m. 
We do not handle seconds nor rejects, which are often described se "New and Tested" but Say. a 
limited and unreliable life. No enquiries answered unless 8.4.E. fe enclosed for reply. 

for fast,easv 
reliable soldering 
Ersin Multicore Solder contains 5 cores 
of non -corrosive flux, instantly cleaning 
heavily oxidised surfaces. No extra flux 
is required 

IDEAL FOR HOME 
CONSTRUCTORS 

Size 1 cartons all at 25p each 
in 40/60, 60/40, 
or Savbit alloys in 7 gauges. 

EASY -TO -USE 
DISPENSERS A 

Size 5 

( Savbit) 18swg, 
18p (illustrated) 

Size 19A 
(60/40 alloy) 
18swg. 18p 

Size 15 
(60/40 alloy) 
22swg. 22p 

Sees.,..: , `r 
4 

BIB WIRE STRIPPER AND CUTTER 
Model 3A. Strips insulation 
from cable or flex without 
nicking wire.4 different 

settings, 4 &6BAspanner ends, 
ground cutting edges Price 32p. 
Also available, 

NEWi de luxe Model 8. Price 58p. 

From Electrical and Hardware Shops. If unobtainable, write to: 
Multicore Solders Ltd., Hemel Hempstead, Herts. 
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SPEAKER SELECTION 
(Dept W) 611 FOREST RD 
LONDON Eli 4HD 
Telephone: 01 -531 3117 

Hours: IO am -6 pm Tues -Sat 
GOODMANS Module 1 -10 £103 
GOODMANS Module 80 568 
ARMSTRONG 521 ... f44 
ARMSTRONG 525 ... L70 
ARMSTRONG 526 L80 
CONNOISSEUR BD2 P &C 

(wired) ... .. 
Carriage 11.00 

SPEAKER SYSTEMS 

CELESTION 
Ditton 15 ... 
Ditton 44 ... 
Dicton 25 

L32 

£55 (B) 
575 (B) 
£89 (C) 

IMF ... ... On application 

LNB 
Para -Lab Super 
Para -Lab 20 ... 

GOODMANS 
Havant 
MEZZO 3 
Double Maxim 
Magnum 
Magister .. 
Dimension 8 ... 

... 543 (B) 

... 580 (C) 

RICHARD ALLAN 
Chaconne 
Flamenco 
Pavan ne 

WHARFEDALE 
Denton II ... 
Linton II ... 
Melton ... 
Dovedale ... 

E42 (B) 

E48 (B) 

E50 (B) 

tS8 (B) 

E88 (C 
£95 (C; 

E30 (B) 

E45 (B) 
LSO (B) 

E29 (A) 
136 (B) 

[47 (C) 

E60 (C) 

KITS 

PEERLESS 
2-8 
I0-2 
20-2 
3-I5 
2-25 
20-3 ... 
430-12 ... 

£1150 (A) 
£16 (A) 

... `£ (s) 
) 

E33 (B) 

E29 (B) 

E40 (C) 

AMPLIFIERS 
Leak Delta 30 ... 
Leak Delta 70 ... 
Metrosound ST2OE ... 
Ravensbrook Cased ... 

Cambridge P50 ... 

RICHARD ALLAN 
Twin Assembly 
Triple Assembly 
Triple 8 ... 

WHARFEDALE 
Unit 3 ... 
Unit 4... 
Unit 5 ... 

150 (B) 
660 (B) 
527 (B) 
E44 (B) 
GIS (A) 
665 (A) 

L16-S0 (A) 

E29 (C) 

L26 (B) 

LIB (A) 
£23 (B) 
134 (B) 

TURNTABLES 
SP25 Ill LI (A) 
AP76 ... ... L20 (A) 
401 ... L30 (A) 
GL75 P&C 141 (A) 
MP60 ... E11-25 (A) 

Many more Items in Stock. 

Delivery -A -50p B -£I00 C -£I.50 



TI:FT 
L.A.J. IRELAND 

Number 33 Motorola MFC6040 Electronic Attenuator 

ACOUSTIC 

feedback -that deafening howl which 
occurs when a microphone picks up the sound 
from the loudspeakers of a public address 

system and thereby completes a feedback loop, set- 
ting the whole system into oscillation -will be 
familiar to readers. It is particularly embarrassing 
when, for example, an announcer is using a micro- 
phone with a considerable length of cable, and by 
moving to a new location initiates this response from 
a previously well -behaved system. It would therefore 
be convenient if, in addition to his microphone, the 
announcer could have to hand the gain control of 
the amplifier, so that it could be adjusted for best 
results from his own position, without having an 
assistant constantly at the amplifier controls. 

However, it is not a practical proposition to remove 
the volume control of the amplifier to the end of a 
long cable for such remote operation. There would be 
a considerable increase in the noise level of the 
system, despite the best efforts to screen the cable; 
there is also the consideration that the audio signal 
may have been amplified prior to the volume control, 
and at the higher level, may itself produce some 
feedback effects due to the stray capacitance of the 
cable. 

It may be suggested that a volume control could 
be incorporated in the microphone case, to control 
the signal level before it is applied to the amplifier; 
however, the microphone may not be the sole signal 
source. It is common practice to use several inputs 
to a public address system, with part of the pre- 
amplifier stages acting as an audio mixer, so it would 
be desirable for the remote unit to control the gain 
of the "mixed' signal, rather than just that of the 
microphone channel. 

What is required, therefore, is a method of remote 
control of amplifier gain which does not involve 
long signal- carrying cables, is therefore impervious to 
noise and does not introduce feedback or degrade 
signal quality. It is just this requirement which is 
satisfied by the new Motorola Electronic Attenuator 
integrated circuit, type MFC6040. 

Operation 
In operation, the device is inserted in series with 

the master gain control of the mixer section of the 
preamplifier, and, depending on the setting of a 
remote potentiometer, attenuates the signal applied 
to its input terminal. Only a d.c. potential appèars on 
the leads to the remote potentiometer; capacitative 

effects are therefore irrelevant. The leads may be of 
any desired length and need not be screened. All 
the difficulties visualised above are therefore 
avoided. 

Practicalities 
It is possible to obtain microphone cable in which 

two conductors are incorporated within the braid- 
ing. One of these may then be used in the conven- 
tional fashion, applying the microphone signal 
between it and the screening. The other can then 
be used for the remote control potentiometer, with 
the screening as an earth return. There is no ques- 
tion of capacitative crosstalk as the control connec- 
tion is decoupled at the i.c. by a 50µF capacitor. 

50k 

Input 
(from pre -amp) 

50jF 

Output 
(to amplifier 
gain control) 

remote 
potentiometer 

Wiring for an amplifier remote gain control system using the 
Motorola MFC6040 integrated circuit. 

The circuit indicates the connections and com- 
ponents required for the provision of the remote 
control facility outlined. A beginner should find little 
difficulty in assembling it on a piece of veroboard, 
and it can easily be accommodated close to the 
master gain control inside even the most compact 
amplifier. A d.c. supply of 20V max. is required to 

539 



operate the i.c.; this is commonly available in modern 
transistor amplifiers and for mobile operation the 
12V car battery supply is adequate. The i.c. itself is 
presented in a miniature 6 -pin epoxy package with 
pin 1 indexed. 

Alternatives 
Alternative applications will be evident to the 

experimenter. The unit can clearly be employed as 
an audio automatic gain control by rectifying part 
of the output of the unit and applying it to pin 2 as 
a control voltage. Similarly, feedback systems can 
be designed which produce a control voltage de- 
pendent on signal frequency, for pre- emphasis or de- 
emphasis operations, or to investigate Dolby effects. 
A suitable low- frequency signal applied to pin 2 could 
be used for tremolo. It is clear, then, that the field 
for experiment with the MFC6040 is extremely wide, 
and we are likely to hear much more of it. 

TELEVISION 

OCTOBER ISSUE 

COLOUR TV DELAY LINES 
Why are delay lines necessary in a colour receiver, 
what do they do and how do they do it? We have not 
previously taken a close look at this aspect of colour 
television but we shall be doing so this month, in 

particular to see how the PAL delay line acts as a 

comb filter to separate the U and V components of 
the transmitted chrominance signal. 

RECEIVER -MONITOR 
A simple conversion of a domestic receiver to act as 
a monitor, not only to accept CCTV signals -from a 

camera or videotape recorder -but also to provide 
demodulated off -air signals to drive other monitors, 
for mixing in a CCTV studio or to feed to a videotape 
recorder. 

WIDEBAND BAND 1 PREAMPLIFIER 
The latest Roger Bunney preamplifier gives a gain of 
some 25dB over channels E2 -4 (48- 65MHz), using five 
BF180 transistors and providing two separate outputs. 
It is extremely stable over the bandwidth and may be 
used for DX work or for small relay systems, especially 
where Band 1 channels are used for distribution after 
frequency translation from the higher channels. 

SERVICING TV RECEIVERS 
The next chassis we are covering is that used in the 
Bush/Murphy TV141/TV148/V153/V159 series. 

COLOUR RECEIVER PROJECT 
Details this month of cabinet construction. 

PLUS ALL THE REGULAR FEATURES 

ON SALE SEPTEMBER 18 
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2 METRE Tx -continued from page 517 

Fig. 2: Construction of a simple half wave dipole for 2 metres. 

ranges. One can easily be made, using 14in. aluminium 
tubing, as shown in Fig. 2, the elements being bolted 
to a piece of insulating material. A more weather- 
proof aerial can be made on the same lines, but 
using a closed box as fitted to TV and similar 
aerials. This aerial is easily raised on a light mast or 
post, with the co -axial feeder running down to the 
transmitter. 

CQ! CQ! CQ! CQ! CQ! 
ISSUES WANTED 

...August 1971 Practical Wireless. -F. Maxwell, 21 Byron Close, Buyton, Liverpool. 
Lancs. 

...Feb. and March 1972 Practical W Ireless. -G. Lane, 18 Hertford Road, New Barnet, 
Herts. 

...May 1969 Practical Wireless. -T. Ardley, 17 Elmwood Road, North Shields, 
Northumberland. 

...Issues of Practical Wireless containing article on Pedal Steel Guitar. -B. R. 
Currow, 31 Acorn Grove, Dltton, Maidstone, Kent. 

...November 1971 Practical Wireless. -B. Featherstone, 24 Glenville Road, Rusting - 
ton. Sussex. 

...issues of Practical Wireless containing article on Expander /Compressor, -S. Butt 
6 Childs Close, Shotley Gate, Ipswich, Suffolk. 

...issues of Practical Wireless containing article on Pedal Steel Guitar. -B. S. 
Wylie, Daffs Tankerness Lane, Kirkwall, Orkney. 

...all Issues of Practical Wireless that contain "Transistor Circuitry for Beginners ". 
B. P. Bamfleld, 256 Stephenson Avenue, Leamore, Walsall, Staffs. 

...March 1965 Practical Wireless. -W. A. Dorloff, Block A3 Fiat, 6 Bieomendhal 
Flats, Kotahena, Colombo 13, Ceylon. 

...Issues or Practical Wireless containing articles on Beginners Guide to Transistor 
CIrcuitry.-K. Mcllroy, 24 Deramore Drive, Portadown, Co. Armagh. 

...Practical Wireless November 1970, T.V. June 1971. -J. F. Glavin, North Lodge, 
Northlands, Selthill, Chichester, Sussex. 

.Issues of Practical Wireless containing details of I9 set circuits. -C. A. Campbell 
7 Fairfax Crescent, Marley, Bradford, 4, Yorke. 

...Issues containing details on Electric Steel Guitar. -R. J. Saunders, Carpenter 6 
Joiners, 20 Berkeley Avenue, Chesham, Bucks. 

...Practical Wireless October 1971 and November 1971. -L. Herman, 58 Herongate 
Road, Wanstead, E.12. 

...Practical Wireless June 1966 and December 1971. -D. Whalley, 17 Mornington 
Rise, Matlock, Derbyshi'e. 

...back issues of P.W. and P.E. required containing articles on electronic organs. - 
H. D. Briggs, 53 Glikin Road, Admaston, Telford, Salop. 

.wanted back number of P.W. Feb. 1971 second part to P.W. Stereo Tape Recorder. 
-D. C. Bathurst, 7 Keates Est., Kyerdale Road, Stoke Newington, N16 7AD. 

...back issues of P.W. In good clean condition (In binders if possible) especially 
1970, 1969 and 1988 complete volume. -B. G. J. Simeon, P.O. Box 213. Mahe, Sey- 
chelles, Indian Ocean. 

...P.W. Oct. 1971 -Feb. 1972 (Inclusive).-J. S. Gaythorpe, 36 Granville Terrace, 
Guisley, Nr. Leeds, Yorks. LS20 9DV. 

P.W. November 1971 -Vol. 47, Nos. one, two, three, tour, five, six -E. Blackman. 
89 Myatt Avenue, Parkfields, Wolverhampton, WV2 SON, Staffs. 

...P.W. May1971, and June 1971. -H. Hunt, 13 Chiltern Drive, Walshaw, Bury, Lanes. 

...Issues of P.W. with article on F.E.T. Transistor Voltmeter.-F. M. Milburn Esq., 
Pitts Farm House, Vanity Lane, Linton, Kent. 

...Issues of P.W. containing articles on decoders.-O. E. Ross Esq., Lord Mayor 
Hospital, Allen, Herts. 

...P.W. October 1987, December 1970, April 1971, August 1971. -R. J. S. Gowe Esq., 
Celtic Fields, Celtic Way, Bleadon Hill, Weston- Super -Mare, Som., BS24 ONA. 

...Issues of P.W. containing details of the "Sixteen" multimeter. -H. E. Lupton 
Senior Lecturer In Educational Psychology, Saint Martin's College, Lancaster. 

...January 1968 with details of P.W. clubman Mark I. Will buy or hire and will pay 
for postage. -M. Farrell, 17 Priory Road, Cottingham, Yorkshire. 

...Dec. 1971 P.W. -P. A. Townsend, 24 Ronald Drive, Rayleigh, Essex. 

...P.W. DCC. 67.-Carl's Radio and T.V. Engineers, 11 Scott Vale, Sheeprldge, 
Huddersfield. 

...P.W. August 1971.-C. J. Rayner, 6 Westley Road, Fornhal All Saints, Bury St. 
Edmunds, Suffolk. 

...Issues of Practical Wireless containing the Explorer VHF Receiver or Just loen 
the above Issue C1967. -A. J. Bartlett, 4 Keieall Close, Kidbrook, London, SE30 OJJ, 

...P.W. for Jan. and Feb. 1971. -M. F. Bowen, 44 Elder Crescent, R.A.F. Wettlaham 
Ipswich, Suffolk. 

...August and September 1969 issues of Practical Television. -N. F. Beardmore, 
9 Alder Road, Prescot, Lanes. L34 2SG. 

...Digital Frequency Counter /Timer. -E. Da Smedt, Bureau D'Etudea, 9 Avenue de 
Levis Mirepoix, 1090 Bruxelles. 



BRAND NEW 
GUARANTEED 

SEMICONDUCTORS & COMPONENTS 
SOLE AGENTS FOR SOLID STATES DEVICES INC., (U.S.A.), IN U.K. 

RETURN OF POST 

SERVICE 

TRANSISTORS 2N4931 
2Ná172 

2G301 015 2N2924 012 2N5174 
20302 015 2N2925 012 2N5175 
211303 046 2N2926 2N5176 
2G306 0.80 Green 010 2N5245 
2G309 0.80 Yellow 010 2N6190 
2G344A 025 Orange 0.10 2N6191 
20348B 0.26 2N3063 0.15 2N5192 
2G371 0.15 2N3054 
20374 016 2N3054 
20381 0.86 2N3055 
2G417 0.20 2N3390 
2N109 0.49 2N3391 
2N174 1.40 2N3391A 
2N176 075 2N3392 
2N274 075 2N3393 
211335 0.76 2N3394 
2Nß61 0.95 2N3402 
2N376 1.00 2N3403 
2N384 043 2N3404 
2N388A 040 2N3405 
2N404 048 2N3414 
2N404 0.88 2N3415 
2N466 075 2N3416 
2N466A 0.75 2N3417 
2N467A 0.80 2N3670 
2N491 345 2N3671 
2N684 046 2N3672 
2N591 084 2N3702 
2N696 015 2N3703 
2N697 0.15 2N3704 
2N698 0.25 2N3705 
2N699 0.29 2N8706 
2N706 0.10 2N3707 
2N706A 0.12 2N3708 
2N708 0.12 2N3709 
2N709 0.38 2N3710 
2N711 0.30 2N3711 
2 /9718 021 2N3712 
2N718A 080 2N3713 
2N720 050 2N3714 
2N721 065 2N3716 
2N914 016 2N3716 
2N916 017 2N3773 
2N918 0.80 2513774 
2N919 0.20 2N3775 
2N929 0.14 2N8776 
2N90 0.14 2N8777 
2N1090 080 2N3778 
2N1091 082 2N3779 
2N1131 0.20 2N3780 
2N1132 040 2N3781 
2N1184 127 2N3782 
2N1302 016 2N3789 
2N1303 0.16 2N3790 
2N1304 020 2N3791 
2N1305 040 2N3792 
2N1806 042 2N3794 
2N1307 0-22 2N3819 
2N1308 0.25 2N3820 
2N1309 046 2N2923 
2N1483 090 2N3824 
2N1507 0.80 2N3826 
2N1613 0-20 2193854 
2N1618 0.88 2N3854A 0.16 
2N1637 0.86 2N3866 0.18 
2N1638 0.82 2N3888A 0.16 
2N1671 1.00 2N3856 0.16 
2101701 1.10 2N3856Á 0.18 
2101702 2-15 2 /93868 0.16 
2101711 017 23/3858A 0-16 
2 /91893 0.84 2 /93869 0.16 
2 /92102 0.80 2N3859A 0.16 
2 /92147 070 2 /93860 0-18 
2N2148 0.60 2N3866 0.70 
2102192 0.40 2103877 0-25 
2N2192A 0.40 2N3877A 0213 
2 /92193 0-58 2 /93878 1-22 
2N2193A 0.61 2N3879 1.91 
2 /92194 0.27 2 /93900 0.20 
2N2194A 0.80 2N3900A 0-21 
2 /92198 0.37 2N3901 0.32 ACY17 2N2196A 0.18 2 /93903 0-22 ACY18 
2192218A 0.18 2 /93904 0.22 ACY19 0-20 
2 /92219 0.20 2 /93906 041 AeY20 0-20 2N2219A 040 2N3906 0-22 ACY21 0-18 
2 /92220 0-20 2N4036 0-40 ACY22 0.18 
2 /92221 0.20 2 /94037 0.85 ACY28 048 2N2221A 0.28 2 /94058 0.12 AC130 0.42 
2 /92222 0-20 2N3059 0.90 ACY39 0.55 21022224 0-82 2 /94060 0.11 ACY40 0.17 
2 /92368 0.11 2 /94061 011 ACY41 0.17 
2 /92869 0.18 2N4062 0-11 AC144 0.31 2102369A 0.17 2 /94302 046 AD136V 0.84 

0.47 
0.60 
0-20 
0.80 
0-22 
0-18 
0.12 
0.12 
0-17 
0.19 
0.24 
0.27 
0.10 
0.10 
0.16 
041 
1.26 
1.12 
0.97 
0.11 
0.10 
0.11 
0-10 
0.90 
0.11 
0.70 
0.90 
0.90 
0.90 
0.96 
1.08 
1.16 
1-28 
1.80 
2-40 
3.88 
4.19 
6.96 
4.84 
245 
8.16 
4.60 
3.87 
8-87 
176 
1.90 
2.06 
2.20 
0.10 
0.26 
0.48 
0.62 
0.76 
0-28 
0.18 

2 70 AF116 0 26 BC307 0-09 BF271 
0 09 AF117 0.20 BC307A 0.09 BF272 
0 22 AF118 0-50 BC307VI 0-09 BF273 
0 26 AF121 0 22 BC308 008 BF274 
0 32 AF124 0.24 BC..08A 008 BF457 
0 48 42126 0.20 BC308B 0-08 10F468 
0 92 AF126 0.20 BC309 0-09 BF469 
0 96 AF127 0.20 BC309A 009 BF821 
1 24 AF139 0 88 BC309B 049 BF821A 
1.01 AF170 0 25 BC313 0-80 BF828 

2106194 1.10 AF172 0.25 BC327 0-21 BF061 
2106196 1.48 AF178 0-55 BC328 0.19 131898 
2N5245 0.48 AF179 0.65 BC337 0-17 BFW10 
2106457 0-86 AF180 0.60 BC338 0-17 BFW11 
2196468 0 38 AF186 4.0 100630 0-86 BFW15 
2106469 0 38 AF200 0.86 BCY91 0.40 BFX13 
3N128 0 68 AF239 0-88 BCY32 0.80 BFX29 
3N138 1 37 AF240 0-63 BCY32 0.60 BFX30 
311199 1 88 AF279 0-47 10CY93 0.80 BFX37 
3N140 0.78 AF280 0-47 BC/ 34 0.85 BFX44 
3N141 0-69 AFY42 086 BCY38 0.40 BFX63 
3N142 0-54 AF211 0-56 10CY89 0-80 BFX68 
3N143 0-84 AL102 0-76 BCY40 0-60 BFX84 
310162 0-79 AL108 0.70 BCY42 0.15 1010X86 
310168 0 74 ABY26 046 BC243 0.16 BFX86 
3N164 0-74 ABY27 0.80 BCY68 018 BFX87 
810169 1 00 ABY28 086 BCY59 019 BFX88 
3N187 1.80 A8129 080 BCY66 0.68 BFX89 
3N200 2.07 A8160 040 BCY67 0-82 BFY10 
810201 1.06 ASY66 086 BCY70 0-17 BFY11 

ASZ21 0-66 BCY71 0-28 BFY17 
AU103 126 BCY72 0.18 BFY18 
BC107 048 BCY87 3-47 BFY19 
BC108 0.11 BCY88 8.40 BFY20 
BC109 0-12 BCY89 040 BFY29 
BC113 0.18 BC210 0.86 BFY37 
BC114 0-12 BCZ11 0-50 BFY41 
B0115 0-16 B1)115 0.76 1010Y43 
BC116 0.16 BD116 0-76 BFY60 
10C118A 0.18 BD121 076 BFY61 
BC117 041 BD123 0.88 VF162 
BC118 0-11 BD124 0.60 BFY63 
BC119 047 BD130 0.60 BFY66 
BC121 040 BD131 076 BF164 
BC123 0-25 BD182 0.76 1010176 
2C126 046 10D136 0.88 1010276 
BC126 040 BD136 0-44 101/177 
BC132 0.80 BD137 0.47 BFY78 
BC134 011 BD138 0-55 BFY90 
100136 0.11 BD139 0.68 1010289 
BC136 016 BD140 0.78 100X19 
100187 016 BDY10 1-25 B0X20 
BC188 0-24 BDY11 160 1001121 
BC140 0-80 BDY17 1.60 109X26 
BC141 084 BDY18 1.76 B9127 
BC142 018 BD119 1-97 B8X28 
BC143 0.81 BDY20 1.00 108X29 
BC144 044 BD138 0-66 B8X30 
BC146 0.81 BDY60 0.90 138X69 
BC147 0-10 BDY61 0-85 B8X60 
BC148 0-09 BDY62 076 B8X61 
BC149 0.11 BF116 0-25 108X76 
BC163 0-10 BF117 0-48 B8X77 
BC184 0.11 BF119 0-68 A0X78 
BC167 049 BF121 0 26 B8W70 
BC168 0.10 BF123 047 B8124 
BC169 0.10 BF126 0-86 B8126 
BC160 0.11 BF127 0-27 108126 
BC167B 0.11 1010132 040 B8127 
BC168B 010 BF153 049 108128 
BC168C 010 B10164 0.16 B8138 
BC109B 0.11 BF168 048 B8139 
1003189C 1311 1010169 0-27 B8161 
BC170 0.11 BF160 048 138152 
BC171 0-18 BF161 0.86 108163 
BC172 1311 BF163 040 108154 
BC182 0-10 BF166 0-35 138166 
BC182L 0.10 BF167 0-18 138166 
BC183 009 BF173 0-19 108178 
BC183L 000 BF177 046 108179 
BC184 0P11 BF178 0-81 1081790 
BC184L 0-11 BF179 0-88 1381954 
BC186 0.2.5 BF180 035 BU104 
BC187 046 BF181 0.34 1013106 
BC204 0-11 BF182 0-40 C111 
10C206 010 BF183 0-40 C407 
100206 0-11 BF184 0-17 C424 
BC207 0-10 1310186 0-17 0425 
BC268 009 BF194 0-14 0428 
BC209 0.10 1010196 016 C428 
BC211 0-80 BF196 0-16 C444 
BC212K 0-10 BF197 0-15 D40N3 
BC212L 018 BF198 0-18 0E1111 
BC214L 0-14 BF199 0.18 0E1113 
BC236 0.18 BF200 0.40 0E1114 

2N2646 0.46 2N4303 088 AD140 0.50 
100237 0'08 BF224J 0-14 OLT116 

2N2647 1-20 2104918 080 4D340 0-55 
BC298 008 BF226J 010 GET119 

2102711 0.18 2104914 087 ÁD142 0.60 
10C289 008 BF2b7 042 GET120 

2N2712 018 2N4916 896 ÁD143 046 B0251 0-20 BF288 0-22 0E1535 
2N2714 0-17 N4917 pi AD149V 0 58 BC.,26$ Ó-ÉS BF246 

0-16 0E1636 080 
2`72904 048 2/94918 050 AD149V 148 BC267 048 13F246 0-48 0E1638 080 
2N2904A 0-29 2N4919 068 AD160 066 BC268 0-08 BF247 049 (1151873 016 
2N2906 086 2N4920 080 ÁD161 088 100269 0-11 BF264 0.14 0E1880 036 AD162 2N2906A 048 2N4921 0-60 AU1g1 OpR 100261 080 1010286 0-15 GET883 0-20 
2102908 0.16 2N4922 0-66 AD162 0.60 100263 0.28 1010267 0-41 0ET887 0-20 2N2906A 043 2104928 0.80 ADZ11 1-60 E0300 0.42 BF268 0-48 0E1890 036 2N2907 0-18 2/94927 ipN0 

ADZ12 1-75 BCS01 0 84 10289 0-48 0101895 0-25 2102807A 0.86 2N4928 180 
AF108 0.84 

100302 047 BF261 0-28 MA8001 0-16 
2N2913 0-75 2N4929 2.23 

AF109R 0 86 

2N2923 012 2N4930 2.56 AF114 0-25 10C303 0-54 1010264 146 MA8002 0-47 
A10116 046 BC304 0-48 BF270 0-25 30A8009 0-47 

Post & Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (MIN.) Matching charge (audio transistors only) ISp. extra per pair. Prices subject to alteration without prior notice. 

40050 
40251 
40309 
40310 
40313 
40316 
40318 
40322 
40360 
40361 
40362 
43063 
40389 
40394 
40396 
40406 
40407 
40408 
40409 
40410 
40411 
40414 
40438 
40467A 
40468A 
40600 
40601 
40602 
40603 
40604 
40636 
40673 
AC107 
AC118 
AC115 
AC117 
AC121 
AC126 
AC127 
ACI28 
AC141K 
AC142K 
AC161V 
AC162V 
AC163 
AC163K 
AC164 
AC176 
AC176K 
AC187K 
AC188K 

0.50 
068 
0-28 
0.87 
1.06 
0.44 
0.97 
1.00 
0.85 
087 
0.40 
081 
0.37 
0.58 
0.50 
0-40 
0.81 
041 
0.49 
0.53 
1.40 
2.42 
1.44 
0-57 
085 
0-57 
0.55 
0.40 
049 
0.45 
0.88 
060 
0.85 
018 
0.18 
0-20 
0.11 
0.20 
0-20 
0-20 
0.80 
0-25 
0.18 
0.16 
0.19 
0.22 
040 
0.18 
017 
O-17 
0-23 
046 
0.15 

0-21 
0-53 
026 
028 
0.48 
0.67 
0-57 
910 
2-30 
008 
047 
0.80 
081 
0.81 
0.86 
048 
0-25 
0-25 
088 
038 
2-48 
080 
044 
049 
024 
0-87 
0.25 
0-46 
0-86 
0-46 
0.90 
0.36 
0-85 
060 
0-40 
0-20 
0-48 
0-86 
0.18 
0.18 
0.18 
0.16 
0.84 
0.41 
0.40 
048 
024 
OP88 
0-66 
0.28 
0-13 
0-14 
0.80 
0-84 
0.84 
046 
0.47 
0.68 
0-78 
064 
0-42 
0.16 
0-20 
046 
0-28 
0-20 
0-20 
040 
0.16 
015 
0-16 
0-15 
026 
046 
046 
0.80 
079 
0-16 
0.40 
0-40 
0 -46 
0-09 
1.42 
2.26 
0-58 
0.18 
0-15 
0.86 
046 
0.26 
0-26 
0.68 
046 
0.26 
0-20 
0.60 
0-86 
0-40 
020 

TTL. LOGIC I.C. NEW PRICES 
1 -24 25+ 

tp Sp 
8N7400 0-20 0.18 
8 /97401 0.20 0.18 
8 /97402 0.20 0.18 
8 /97403 0 20 0-18 
8107404 0.22 040 
8117405 0.22 0.20 
81(7406 0.66 0.60 
8 /97407 0 -56 0.50 
8/97408 0.22 020 
8117409 0-22 0-20 
8 /97410 0.20 0.18 
0N7411 0.22 0.20 
8107412 0.48 0.42 
8 /97413 0.85 0.32 
8 /97416 0.45 0-40 
13N7417 0.45 0.40 
ßN7420 040 0.18 
8 /97421 0.28 0.20 
8/97422 0.48 0.42 
0/97423 0.62 0-45 
8N7422 0-48 0-42 
BN7426 0.32 0.28 
0/97427 0.48 0.42 

1 -24 25 -l- 
ip dp 

81,77428 0.71 0.62 
8 /97430 0.20 0.18 
ßN7432 0.48 0.42 
8N7433 0.71 0.62 
8107437 0.62 0-45 
0317438 0.62 0.45 
0197439 0.52 0.45 
0 /97440 0.20 0.18 
8N7441AN 0.80 0.77 
0N7442 1.04 0.88 
8197443 1.04 0-88 
8N7444 1.04 0.68 
0197445 185 1.70 
8N7446 1.80 120 
8 /97447 1.80 140 
8107448 1.04 0.92 
8N7449 Price to be 

announced shortly 
8 /97450 0.20 0-18 
8197451 0-20 0.18 
8X7463 0.20 0.18 
8107458 0.20 0.18 
8N7454 0.20 048 

1 -2_4 25+ 
Ep Sp 

8 /97460 0.20 0.18 
ßN7470 0.38 0.34 
8 /97472 0.86 0.81 
8577473 0-45 0.89 
8 /97474 0-45 089 
8 /97476 0.60 0.55 
8117476 0.47 0.42 
8097480 0.70 0.65 
8107481 1.45 1.27 
8 /97482 1.26 1.00 
8/77483 1.30 1,05 
ßN7484 1.10 1,00 
0107485 2.50 2.30 
8147486 0.45 0.40 
8 /97488 1940 1180 
8 /97489 4.97 4.40 
8 /97490 0.80 0.75 
8197491 140 1.00 
8N7492 080 0.75 
8 /97493 0.80 0.75 
6N7494 0.85 0.79 
0/97495 0.85 0.79 
8/97490 1.00 0.90 

SUB -MIN ELECTROLYTIC 
Axial lead Op each 
Values: (µF /V); 6-64/64; 1/40; 1.6/25; 25/16; 2.2/63; 47/16; 4.7/25; 
6.4/6.4; 64/25; 10/16; 10/26; 10/64; 125/25; 16/40; 20/16; 20/64; 25/6.4; 
26/25; 32/10; 32/40; 40/16; 60/6.4; 60/25; 50/40; 64/10; 80/18; 80/25; 
100/64;126/10; 126/16; 200/10. 

SILICON RECTIFIERS 
PIP 50 100 200 400 600 800 
IA 8p Op lop 11p 12p 16p 
SA 159 17p 20p 22íp 25P 275 
61. 25p 80p 320 85p 
10A 80p tap 40p 47p 56p 68p 
15A 86p 46p 48p 55p 65p 75p 
364 7011 80p 90p 2100 5140 2170 
1 amp and 3 amp are plaetic encapsulation. 

1000 
20p 
80p 

75p 
87p 
02-75 

1200 

86p 

DIODES & RECTIFIERS 
IN34A lOp A4119 7p BAX16 185p F813/4 820 
IN914 7p A4129 16p BAY18 175p 0A6 17p 
I14916 7p 4AZ13 12p BA131 7p OAIO 20p 
IN4007 80p AAZ16 1$p BAY38 259 0A9 lOp 
I844 7p AA217 10p BY100 15p 0A47 80 
I8113 169 BA100 16p 101103 22p 01.70 7p 
I8120 ISp BA102 25p 101122 4709 0473 lOp 
I8121 149 BAH() 25p BY124 16p 0A79 79 
I8130 Op BA114 16p 101128 16p 0A81 8p 
I8131 lOp BA116 7p B1127 17p 0A82 lOp 
I8132 129 BA141 17p 131164 67p 0A90 7p 
18920 7p BA142 17p BYX10 22p 0491 7p 
I8922 6p BA144 12p BY7.10 85p 01196 7p 
I8923 l2p BA146 17p BYZ11 82p OA200 7p 
18940 bp RA154 12p BYZ12 80p OA202 IOp 8.4\13 5p BYZ13 86p 7IV307 60p 

OPTOELECTRONICS 
MINITRON 30111F 7- SEGMENT 
INDICATOR (16 PIN DIL) 12.00 

May be driven by 8 /97447 

GNP-7AH COLD CATHODE 
TUBE SIDE VIEWING. 0.9 and 
TWO DECIMAL POINTS. May be 
driven by 0N7441AN. 76p 

TIL 209 LIGHT EMITTING 
DIODE. Made by TEXAS INST. 
(Red). Up 

B9900 PIIOTORF.BTSTOR 389 

VEROBOARD 
Matrix Matrix 

35 x 81in 17p 23P 
24 x 61n 26p 25p 
31 x 31in 25p 25p 
31 x Sin 30p 29p 
6 X 17in (Plain) 82p - 
Vero Pine (Bag of 36) 20p 
Vero Cutter 46p 
Pin insertion Tools (.1 and 15 

matrix) at 65p. 

"SCORPIO" CAP 
DISCHARGE IGNITION 

SYSTEM 
(As published in P.E. Nov. 
71). Complete kit £10.00 

P. á P. 50p. 

RESISTORS 
Carbon Film 
e watt 8 %, 1p. 1W, 1W a 2W 
} watt 5%, 1p Ell Series 
} watt b%, 15p 

I 
watt 

1Ó %ó 8}p 
4p 

a }W 
2 watt 10%, Op E24 Series. 

Tel. 01 -452 0161/2/3 A. MARSHALL & SON 
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 

SLIDE POTENTIOMETERS 
58 mm, TRACK 

SINGLE GANGED. LOG or LIN 
1k to 1M. 40p each. 

TWIN GANGED. LOG or LIN 
lk to 500k Sop each 

MULLARD C280 M /FOIL 
CAPACITORS 
0.01, 0022, 0033, 0.047 Sp each 
0.068, 0.10 .. 4p each 
0.16, 0.22, 0.33 .. .. 6p each 

0.68 .. .. .. 1 1 p 
1µF .. .. .. 14p 
1.6µF .. .. .. 21p 
2.2/AF . .. .. 25p 

WIRE-WOUND RESISTORS 
2.5 watt .5% (up to 270 ohms 

only), 7p 
5 watt 5% (up to 8.2k 11 only), Op 
101 watt 5% (up to 26k R only), 

POTENTIOMETERS 
Carbon: 
Log. or Lin., lees switch, lOp 
Log. or Lin., with switch, 26p 
Wire-wound Pota (3W), 389 
Twin Ganged Stereo Pote, Log. 
or Lin. 40p. 

PRESETS (CARBON) 
0.1 Watt Op VERTICAL 
0.2 Watt Op OR 
0.3 Watt 71p HORIZONTAL 

SPECIAL OFFER 
TOSHIBA TH9018P 

20 WATT AMP 18-60 
TH9014P PRE -AMP 0126 

CALLERS WELCOME 
HRS. 9 -5.80 MON.-FRI. 

0-5.0 SAT. 
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Sinclair Project 60 

I. 
..p,,.asrr...__..;. 

Project 60 Stereo FM Tuner 
STEREO 

M TUNER 

410 
Built and tested. 
Post free. 

£25 

with phase lock -loop principle 

Amongst the many advanced electronic features to be found in this 

remarkable stereo tuner, use of the phase lock loop principle ensures 

standards of audio quality better than from any other method of detection 

yet used. Varicap diode tuning, accurately formed printed circuit coils, an 

I.C. in the special stereo decoder section and switchable squelch circuit 

for silent tuning between stations contribute to the unsurpassed per- 

formance of this tuner, irrespective of price consideration. But the Project 

60 FM Stereo Tuner is far from expensive - indeed, it offers fantastic value 

for money and will bring the thrill of stereo radio to many who previously 

may not have been able to afford it. The tuner may be used with any good 

system as well as Project 60, but if you use it with other Project 60 modules, 

you will find the matching front panels particularly impressive in ap- 

pearance as well as function. 

Super IC. 12 Integrated circuit 
high fidelity amplifier 

Having introduced Integrated Circuits to hi -fr 

constructors with the IC.10. the first time an IC 
had ever been made available for such purposes. 
we have followed it with an even more efficient 
version. the Super IC. 12. a most exciting advance 
over our original unit. This needs very few ex- 
ternal resistors and capacitors to make an 

astonishingly good high fidelity amplifier for use 

with pick -up. F.M. radio or small P.A. set up. etc. 
The free 40 page manual supplied, details many 
other applications which this remarkable IC. 
make possible. It is the equivalent of a 22 tran - 

sistor circuit contained within a 16 lead DI L 

package. and the finned heat sink is sufficient for 
all requirements. The Super IC.12 is compatible 
with Project 60 modules which would be used 

with the Z.50 and 2.30 amplifiers. Complete with 
free manual and printed circuit board. 

SPECIFICATIONS 
Output power: 6 watts RMS continuous (12 
watts peak). 6 -852. Frequency Response: 5Hz 
to 100KHz ' 1 dB.Total Harmonic Distortion: 
Less than 1 %. (Typical 0.1 %) at all output 
powers and frequencies in the audio band (26V). 
Load Impedance: 3 to 15 ohms. Input Im- 
pedance: 250 Kohms nominal. Power Gain: 
90dB (1,000.000.000 times) after feedback. 
Supply Voltage: 6 to 28V. Quiescent cur- 
rent: 8mA at 28V. Size: 22 , 45 28mm in- 
cluding pins and heat sink.. 

Manual available separately 15p post free. 

With FREE printed circuit 
board and 40 page manual. 

£2.98 Post free 

sirlair 
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SPECIFIC IATIO NS 

Number of transistors: 16 plus 20 in I.C. 

Tuning range: 87.5 to 108MHz. 
Sensitivity : 70 for lock -in over full de- 
viation 
Squelch level : typically 2011V. 

Signal to noise ratio::565dB. 
Audio frequency response: 10Hz -15Khz 
(i 1 dB). 
Total harmonic distortion: 0.15% for 
30% modulation. 
Stereo decoder operating level : 2µV. 

Crosstalk: 40dB. 
Output voltage: 2 150mV R.M.S. max. 
(typically 2 . 50mV. stereo) 

Operating voltage:25 -30V DC at 100mA. 

Indicators: Stereo on: tuning. 
Size: 93 40 207mm. 

The easy way 
to buy and 
build 
Project 60 

Project 605 is one pack containing : one PZ5. 
two Z30's, one Stereo 60 and one Masterlink. 
This new module contains all the input sockets 
and output components needed together with all 
necessary leads cut to length and fitted with neat 
little clips to plug straight on to the modules. 
Thus all soldering and hunting for the odd part is 

eliminated. You will be able to add further Project 
60 modules as they become available adapted to 
the Protect 605 method of connecting. 

Complete Project 605 pack with £29.9 5 comprehensive manual. post free 

Everything you need to assemble a superb 30 
watt high fidelity stereo amplifier without having 
to solder. 

Sinclair Radionics Ltd, London Road, St. Ives, 

Huntingdonshire PE17 4HJ. Tel: St. Ives 64311 



the world's most advanced high fidelity modules 
Z.30 & Z.50 power amplifiers Built, tested and guaranteed with cvcuits and instructions manual Z.30 £4A8 

The 130 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur- 
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (8S1) 
and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 60 system will depend 
on personal preference, but they are the same size and are intended for use principally with other units 
in the Project 60 range. Their performance and design are such, however. that Z.50s and Z.30 may 
be used in a far wider range of applications. 
SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).- Power Outputs 
2.3015 watts R.M.S. into 8 ohms using 35 volts: 20 watts R.M.S. into 3 ohms using 30 volts. 
Z.50 40 watts R.M.S. into 3 ohms using 40 volts . 30 watts R.M.S. into 8 ohms using 50 volts. 
Frequency response: 30 to 300.000Hz -1dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better 
than 70dB unweighted. Input sensitivity: 25,0mV into 100 Kohms (for 15w into 853). For speakers from 3 to 15 
ohms impedance. Size: 14 x 80 x 57mm. 

z.so £5.48 

Stereo 60 Pre -amp /control unit 
Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any 
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really 
high signal -to -noise ratio and excellent tracking between channels is achieved. Input selection is by 
means of press buttons. with,accurate equalisation on all input channels. The Stereo 60 is particularly 
easy to mount. 
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV. correct to R.I.A.A. curve 
5 1 dB :20 to 25.000 Hz. Ceramic p.u. - up to 3mV Aux - up to 3mV. Output: 250mV, Signal to noise ratio: 

better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE 12 to -12dB at 10KHz: BASS 
12to -12dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40x 207mm. 

Budr, tested andguaranteed £9.98 

A.F.U. High & Low Pass Filter Unit 
For use between Stereo 60 unit and two Z.30s or Z.50s. The unit is very easily mounted and is unique 
in that the cut -off frequencies are continuously variable. As attenuation in the rejected band is rapid 
(12dB /octave), there is less loss of the wanted signal than has previously been possible. Amplitude 
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system. 
There are two filter sections - rumble (high pass) and scratch (low pass). H.F. cut -off ( -3dB) 
variable from 28KHz to 5KHz. L.F. cut -off ( -3dB) variable from 25Hz to 100Hz. Distortion at 1 KHz 
(35V. supply) 0.02% at rated output. Operating voltage from 15 to 35V. Current 3mA. Size: 
66 x 40 x 90mm. 

Built, tested and.guaranteer7 £ 5.98 

Power Supply Units 
Designed specifically for use with the Project 60 
system of your choice. Use PZ.5 for normal Z.30 
assemblies and PZ.6 or PZ.8 where a stabilised supply 
is essential. 

Typical Project 60 applications 

PZ.5 30 volts unstabilised £4.98 
PZ.6 35 volts stabilised £7.98 
PZ.8 45 volts stabilised 
(less mains transformer) £7.98 
PZ.8 mains transformer £5.98 

System The Units to use together with Units cost 
Simple battery 
record player 

Z.30 Crystal P.U.. 12V battery £4.48 
volume control, etc. 

Mains powered record 
player 

Z.30, PZ.5 Crystal or ceramic P U. £9.45 
volume control. etc. 

12W. RMS continuous 2 x Z.30s, Stereo Crystal. ceramic or mag. £23.90 
sine wave stereo amp. for 80; PZ.5 P.U., F.M. Tuner. etc. 
average needs 

25W. RMS continuous 2 x Z.30s, Stereo High quality ceramic or 
sine wave stereo amp. 60; P2.6 magnetic P.U., F.M. 
using low efficiency (high Tuner. Tape Deck, etc. 
performance) speakers 

£26.90 

80W. (3 ohms) R MS 2 x 2.50s, Stereo 
continuous sine wave de 60; PZ.8, mains 
luxe stereo amplifier. (60W. transformer 
RMS into 8 ohms) 

As above £34.88 

Indoor P.A. 2.50, PZ.8, mains Mic., guitar. speakers. £19.43 
transformer etc.. controls 

F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added as required. 

Sinclair 

Guarantee 
If. within 3 months of purchasing any product direct from 
Sinclair Radionics Ltd.. you are dissatisfied with .t, your 
money will be refunded at once. Many Sinclair appointed 
Stockists also offer this same guarantee in co- operation with 
Sinclair Radionics Ltd. 

Each Project 60 module is tested before leaving our factory 
and is guaranteed to work perfectly. Should any defect arise 
in normal use, we will service it at once and without any 
charge to you. if it is returned within two years from the date 
of purchase. Outside this period of guarantee a small charge 
(typically E1.00) will be made. No charge is made for 
postage by surface mail. Air Mail is charged at cost. 

SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ 

Please send 
I enclose cash /cheque /money order. 

Name 

Address 
PE 1074 
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C. HADLEY 
24, WOODHILL, 
HARLOW, ESSEX 
Add 5p P. & P. Price list B.A.E. 
No callers please. 

All our stocks are brand new with money back guarantee 

TRANSISTORS 
AC107 159 
AC126 llp 
AC127 119 
ACI28 llp 
AC176 PAD 
AC141K 20p 
AC142K 209 
AD14 409 
AD150 44p 
AD381 

M/P66p 4U182 
AF114 169 
AF115 159 
AF118 169 
AF117 16p 

AL102 
AL109 
AU103 
AU111 
BC107 
BC108 
BC109 
BC104 
BC188 
BC169 
BC182L 
80188L 
BC184L 
BC212L 
BC214L 

69 
49p 
85p 
959 

8D 
Bp 
89 

20p 
lOp 
119 

BP 
BP 

Bp 
8p 

CAPACITORS 

BD118 
BD121 
BD180 
BD131 
BF194 
BFY60 
BFY51 
B8Y96A 
ME0402 
ME0404 
ME4401 
ME4102 
14E6003 
ME8101 
ME8102 
HP8111 
MP8511 
MP8513 
OC41 

799 

46p 
699 

llip 

159 
189 
149 
10p 
lop 

149 

s2p 
849 
45p 
lap 

0014 
OCHS 
0071 
0072 
0081 
OC81D 
0083 
OC170 
00200 
OC201 
0C25 
0028 
0029 
OC35 
0036 
TIP29A 
TIP30A 
TIP31A 
TIP32A 

lap 
lap 
12P 
129 
189 
189 
209 
249 
25p 
25p 
26p 
sop 
589 
25p 
86p 
48p 
55p 
58p 
669 

TIP3SA 
TIP84A 
214897 
2E1171 
2N1304 
2E1305 
2612646 
2E29213 
2N3053 
2148066 
2613702 
2E3703 
2203704 
2/43706 
2E3706 
2E3707 
2E1708 
2E3709 
2E3710 

969 
6180 

18p 
24p 
259 
26p 
47 
lOp 
299 
499 
129 
129 

100p 

lÓp 
19p 

2N3711 lOp 
40251 49p 
40636 669 

DIODES 
IN4001 
IN4002 
IN4003 
I204004 
0A90 
OA91 
0A200 
0A202 
I844 
IN4149 
w02 

Op 
49 

7p 
Op 

lop 

10p 
4p 

829 

MINTRON DIGITAL INDICATOR 
TYPE 3015F Reads 0-9 and decimals 

(Data Sheet on request) 

ONLY £1.50 
for one month only 

16 DIL Socket 
Driven by 7447 

30p 
9ßp 

SUPER LOW 
PRICED LINEAR I.C'S 

MULLARD POLYESTER CAPACITORS 0380 SERIES 
2.50V Y.C. mounting: 0.010F, 0.016µF, 0.022µF, $p 0.099µF, 0.047µF, 0068µF, alp. 0.112F, 49. 
016µF, 0.22µF, 6p. 0-33µF, 08p.047p.F, Blp 088µF, lip. 1.0µF, 159. 1.5µF, 209.2.2µF, 24p. 

MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0001µF, 0001612F, 00022µF, 00039µ00, 0.0047µF, 24p. 0.0088µF, 0.01µF, 0015µF, 
0022µF, 0033µF, Bp. 0047µF, 0.088µF, O.1p,F, 4p. 0.16µF, Op. 0ß21.F. 75p. 0.530F, lip. 
0471F, lap. 
160V: 001µF, 0.015µF, 0.022µF, 0039µF, 0.047µF, 0.068µF, 89. 01µF alp. 0.151F, 41p. 
0.22µF, 6p. 0.33µF, Op. 0.47µF, 71p. 0.88µF, 116 1.0µF, 18p. 

ELECTROLYTIC CAPACITORS -MULLARD C416 SERIES 6p each 
(µF /V) 10/2.6, 20/2.5, 80/45, 180/2.5, 320/26, 500)26, 8/4, 32/4, 64/4, 125/4, 250/4, 400/4, 
6 4)6 4, 25/8.4, 50/04, 100/8.4, 200/8.4, 320/8.4, 4/10, 16/10, 32/10, 64/10, 125/10, 200/10, 
25/16, 10/16, 20/16, 40/18, 80/16, 125/16, 1.6/26, N4/25, 12.6/25, 25/25, 50/25, 80/25, 1/40, 
4/40, 0/40, 16/40, 32/40, 60/40, 064/64, 25/64, 5/64, 10/64, 20/64, 32/64. 

MULLARD C437 SERIES 
100/40, 160/25, 250/16, 400/10, 640/64, 800/4, 1000/26, 9p. 100/64, 160/40, 250/25, 400/16, 
640/10, 1260/4, 1000/6.4, 1600/26, 12p. 160/64, 250/40, 400/2.6, 640/16, 2000/4, 1000 /10, 
1600/6.4, 2600/2.6, 16p. 250/84, 400/40, 640/25, 3200/4, 1000 /18, 1800/10, 2500/64, 
4000/2.6, 189. 

Miniature Fixed Ceramic Plate 2;p each. 
Preferred value. from 1.8p1 to 10,000 pf. 

901A To99 49p 
301A DIL 459 
7090 To99 289 
709C DIL 80p 
7230 To99 87p 
7230 DIL 90p 
741C To99 85P 
7410 DIL 349 
741C Sp in DIL 349 
747C DIL 40p 
748C To99 sap 

VOLUME CONTROLS 
Potentiometers 
Carbon track 5000 to 2.214 fl 
Log or Linear 
Single 129. Dual gang (stereo) 499. 
Any type with D.Y. switch 129 extra. 
RESISTORS 
1 

watt 0% carbon 1p each 
h 

range 27 CI to 10 M R type TES 
triple rated 0 -64, tin oxide x 2% 
range 10 O to 1 M (1. ap each 
SLIDE SWITCH 
3 BBT 109 each 
SP Three Position 129 each 
MINIATURE NEON LAMPS 
240v or 110v 1 -4 6p, 6 pine 45p each. 
CARBON SKELETON 
PRE -SETS 
Small high quality, type PR, linear only 
100 0, 220 0, 470 0, 1K, 252, 457. 
10K, 22K, 47K, 100K, 220K, 470K, 1M, 
2142, 4147, 10110. Vertical or horizontal 
mounting, Sp each. 

BARGAIN TTL'S 
/9 a9 

= 9007400 0.15 = 8207470 089 
= 8E7401 016 = 8E7472 089 
= 8207402 016 = 8N7473 0 87 
= 8207403 0:16 = 8E7474 0.87 
= 9N7404 015 = ßN7476 047 

0147406 015 = 8207476 048 
= 8207407 018 =8207480 067 
= 13007408 018 = 8207481 097 
= 8E7409 018 = 13007482 097 
= 8E7410 0.15 = 13N7483 1'30 
= 8207413 029 = 8N7456 082 
= 8207418 040 = 8N7490 067 
= 8N7417 0.48 = 8N7491AN 087 
= 8517420 615 = 8207492 067 
= 8207430 615 = 8N7493 0.87 
= 8E7440 0.16 = 8207494 077 
= 8207441 067 = 8E7495 0.77 
= 8N7442 067 = 8207496 077 
= 8517443 1.96 = 130074100 1.75 
= 8N7444 1.06 = 150074104 0.97 
= 8207446 1.96 = 80074105 0.97 
= 8117446 0.97 = 82074107 0.40 
-8N7447 0.97 = 130074110 0.55 
= 8N7448 0.97 = 82074111 125 
= 8N7450 O36 =82074118 100 
= 8207451 0.16 = ßN74119 1.86 

= 5207453 = 82074121 
= 82074141 

087 
0.67 = 0007454 016 = 82074145 1.50 

= 65/7460 016 = 8E74150 1.80 

1,0127 A AC128 
1 -9 lap 
10 plan lip 
100 plue 99 

2003056 
1 -9 40p 
10 plan 46p 

Pack of 10 
22029200 699 

unbranded but 
tented 

Unmarked but fully 
Meted 
2208055 

1.9 399 
10 plus Up 

AD1011,,/AD182 

1 -9 669 
10 plan 62p 

BC107 -BC108 
BC109 

1 -9 Sp 
10-99 79 
100 plis Op 

BC 182L:- 64.212 -4 
1 -9 Op 
10 plue 78 

TBA800 
5 watt AF power 
Amp. 1140 each 

SOUND BARGAINS 

GIANT POWER WAVEBAND 

COMMUNICATIONS RECEIVER 

SITO 3 in 1 AC /DC POWER SUPPLY SYSTEM 

MAINS /BATTERY plus BUILT -IN BATTERY BOOSTER 

L 1 0.50 P, & P, 

THIS NEW 1972 RADIO. No lem than 
3 VHF BANDS. Picks up Aircraft 
Transmissions. Pop Pirates, Taxis. 

Ambulance., Local Radio. Continental and 
all BBC, VHF Stations plus Iascinating 

Public Service Tenonmission. we are not allowed to mention! 
Even TV Sound in certain areu. PLUS A SPECIAL 

WEATHERBAND. Frequency range.: MW540 -1600 KHZ, FM88- 
108 M HZ,Airband 108 -145 MHZ, VHF 146175M H Z. 23 semi-conductnro- 
1: transistors 11 diodes and thermintore. Automatic frequency control 
ntope irritating station drift. Built -in ediuetable 8- section 31' telescopic 

aerial. Rune off mains AC 290/250 volts or off 4 U2 batteries. or une re- chargeable 
nickel alkali cell. Flniehed in strong leather grained came with carrying handle. 
Approx. nice 101' a 8 ' a 31. Written gurentee. Special magnetic ear -piece loe 

personal listening, dry batteries FREE. HURRY! Limited 

OUR E28.95 
quantity only from Marktyme. Money back guarantee. 

PRICE Time into the world with this amaalag cum- 
} Sop P. L P. manitationg receiver. A truly exceptional unit in 

performance and hake -leatherette with Btainlens 
steel trim. Looks good anywhere. Use either as 
portable with standard batteries or plug it directly 

'oto 220.240 volt domestic mains supply. 
14 Transistors; 9 diode+; 1 thermister. 
Internal ferrite rod antenna plus tele- 

scopic aerial. Separate tone, volume 
and timing controle with push - 

button selectors for the 8 WAVE - 
HAND6. Complete with HiFi 
earphone for personal listening. 

Frequency ngee: Long wave 150 - 
350Kce. Medium 353- 1605Kce. Marine 

I6- 4SMcn. Short Wave 12-- 24Mc.. FM /VHF 
88- 108Mcs. Aircraft 108- 135Mcs. PUBLIC 

SERVICE BABDO 135- I74Mce. Fully guaranteed. 
N. t. The Ministry of Fo.t S Telecommunications has pointed out that a licence 
( t generally available to the public) in required for reception of transt teeiots 
h. F,rr Rrigad,. tircrsft. Shipping. el... 

MARKTYME 
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DEPT. PWS) 372 EDGWARE ROAD. 
LONDON. W f Tel. 01-723 0094. 
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PHOTOELECTRIC KIT 
CONTENTS...! Y.C. Chn+sit Boards, Chemicals, Etching Manual, Infra -Red Photo- 
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, (lain Control, Terminal 
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -Light 
Photo- Hwitch /Counter/ Burglar Alarm, etc. (Project No. 11 which can be modified for 
Modulated-10d ht p,'rol 

POT Eú: u1 RIC 

i.svo,au stste r.n 

lee 

INVISBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 Invisible -Beam Projector and I 
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms, 
Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45 -degree woolen blocks. Infra -red filter, pro- 
jector lamp holder, building plane, etc. Price 61,26 Postage and Pack. 10p (U.K.). 
Commonwealth: Surface Mail 20p, Air Mail 50p. 

LONG RANGE INVISBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Larger Lenses,' Filter, etc. 
Price 61,86. Postage and Pack l5p (U.K.) Commonwealth: Surface Mall '20p, Air Mail 
41-15. 

JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -leas, Steady -light Photo -Switch, Burglar Alarm, Door 
Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case, 
Resistors, Screws, etc. Full Size Plane, Instructions, Data Sheet "10 Advanced Photo- 
electric Designs". 
Price 11.26. Postage and Pack. 10p (U.K.). Commonwealth 20p; Airmail 50p. 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plans, etc. Everything 
(except plywood) to build 1 miniature invisible beam projector and photocell receiver 
for use with Junior Photoelectric Kit. 
Price 199. Poet. and Pack. lop (U.K.). Commonwealth: Surface Mail 20p; Air Hail 50p. 

PHOTOELECTRIC KIT 

)2,60 
Postage and Pack. 12p (JK) 

Commonwealth: 
SURFACE MAIL 25p 

AIR MAIL £1.40 
Australia, New Zealand, 

S. Africa, Canada and U.B.A. 
Also Essential Data Circuits 

and Plans for Building 
10 Advanced Designs 

YORK ELECTRICS Mail Order Dept. 
335 BATTERSEA PARK RD., LONDON S.W.11 
Send 3.4.E. for full details, o brief description of all JCRs and Projects 



SUPERSOUND 13 HI -FI 
MONO AMPLIFIER 

A superb solid 
state audio 
amplifier. Brand 
new components 
throughout. 6 
silicon transistors 
plus 2 power out- 
put translators In 
push -pull. Full 
wave rectifica- 
tion. Output 
approx. 13 watts 

r.m.s. Into 8 ohm. Frequency response 12Hz -301(Hz 
± 3db. Fully integrated pre- amplifier stage with separate 
Volume, Ham boost and Treble cut control.. Suitable for 
8.16 ohm speakers. Input for ceramic or crystal cartridge. 
Sensitivity approx. 40mV for full output. Supplied ready 
built and tested, with knobs, escutcheon panel, Input and 
output plugs. Overall size 3' high x 6' wide x 71" deep. 
AC 200/250V. 
PRICE 11060. P. A P. 21p. 

De Luxe Stereo Amplifier 
A.C. mains 
200.240 e. 
U s i n g 
heavy duty 
fully Isola- 
ted mains 
transform- 
er with full 
wave rectl- flotion 
giving ade- 
q u t 
smoothing 
with negli- 
gible 

line u 
hum. 

p: -2 x ECL88 Triode Pentodes. 1 x EZ80 
as rectifier. Two dual potentiometers are provided for 
bass and treble control, giving bane and treble boost and 
cut. A dual volume control Is used. Balance of the left and 
right hand channels can be adjusted by mean, of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input eemitivlty Is approximately 300m/v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback is carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11.w x 4 -d. Overall height Including valves 6 ". Ready 
built & teeted to a high standard. PRICE 28.92 P. &P. 46p. 

NEW! 
POWER SUPPLY UNIT 

200/240v. A.C. Input. Four switched fully smoothed D.C. 
outputs giving 0v. and 74v. and 9v. and 12v. at 1 amp 
continuous (11amp intermittent). 
Fitted Insulated output terminale and pilot lamp indicator. 
Hammer finish metal case overall size 8' x 39' x 21'. 
Suitable for Transistor Radios, Tape Recorder., Ampli- 
fiers etc. etc. Ready built and tested. 

PRICE £450 P & P 35p. 
BLACK ANODISED 18g. ALUMINIUM HEAT SINKS. For TO:I, complete with mica's and bushes. Size 21' x 
3" approx. 26p pair. P. & P. 6p 
HIGH GRADE COPPER LAMINATE BOARDS. 
8 x 6 x *In. FIVE for 50p. P. & P. 13p 

COILED SPRING BACK TELEPHONE CABLE. Cloned 
approx. 10" extends to 35'. 4 core or 8 core. 25p each 
P. & P. bp. 6 or more poet free. LIMITED NUMBER! 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternative.. Primary: 0- 210 -240v. 
Secondary combinations 0- 6- 10- 16- 20- 25 -30 -35 -40-60 v. 
half wave at 1 amp. or 10-0-10, 20 -0-20, 30-0-30v. at 
2 amps full wave. Size 31n. long x 3 Sin. wide x gin. deep. 
Price 21.76 P. a P. 30p. 

MAINS TRANSFORMER. For translator power supplies. 
Pr) 200/240v. Sec. 9-0 -9 at 500mA. 709. P. a P. 13p. 
Prl. 200/240v. Sec. 12 -0-12 at 1 amp. 889. P. & P 13p. 
Pr!. 200 /240v. Sec. 10-0-10 at 2 amp. 61.88. P. A P. 30p. 
SPECIAL MAINS TRANSFORMER 200/240v. A.C. Input 
36v at le amp A.C. output overall size 21- x 21" x 3' 
approz. Suitable drop through or vertical mounting 76p. 
P. & P. 30p. 

HANDBOOK OF TRANSISTOR 
EQUIVALENTS AND 
SUBSTITUTES 
A must for servicemen and home con- 
structors. Including many 1000's of 
British, U.S.A. European and Japanese 
transistors. ONLY 40p. Post Sp. 

4 -SPEED RECORD PLAYER BARGAINS 
Maim models. All brand new in maker's peeking. 
LATEST B.S.R. C109 /C129 4 -SPEED AUTOCHANGER- 
With latest mono compatible cartridge 12.97 Carr. 60p, 
With stereo cartridge 27 -97 Carr. 50p. 
LATEST GARRARD MODELS. S.A.E. for latest Prises I 

PRECISION ENGINEERED PLIATH8 
Beautifully constructed in heavy gauge "Colorcoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1026, 2000, 2025TC, 2600, 3000, 9600, 6100. 
5P25 II and III, SL86B, AT80 etc. or B.S.R. C109, 
C129, A21 etc. Choice of Black leatherette or Teak 
grain finish. Size 125' x 14f' z 91 high (approx. 7V 
high, Including rigid smoked acrylic cover). 
PRICE 8660. P. & P. 60p. 

LATEST A008 0P91 /1SC mono compatible cartridge with 
t/o stylus for LP /EP /78. Universal mounting bracket. 
21.60 P. k P. Bp. 
SONOTONE 9TAHO COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 22.60 P. A P. 10p. Also available fitted with twin 
Diamond T/O stylus for Mateo LP. 28. P. 6 P. 10p. 
LATEST ROSETTE T/O STEREO /COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. 21.88 P. A P. 10p. 
LATEST ROSETTE T/O MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or stereo records 
on mono equipment. Only 21.60 P. & P. 10p. 

QUALITY RECORD PLAYER AMPLIFIER ME II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Baas, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 71n. wide x Sin. deep x file. high. Ready 
built and tested. PRICE 28.76 P. 8 P. 40p 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit Into cabinet below. 
PRICE 24.88 P. 8 P. 50p. 
DELUXE QUALITY PORTABLE RIP CABINET 6tH II. 
Uncut motor board size 14; x 121n. clearance 2in. below, 
611n. above. Will take above amplifier and any B.B.R. or 
GARRARD changer or Single Player (except AT60 and 
ßP25). Size 18 x 16 x 81n. PRICE 24.76, P. A P. 50p. 

SPECIAL OFFER I 
HI -FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most 
attractive Tygan - V ynair front. Size 165' high z 101' 
wide z 69' deep. Fitted with E.M.I. Ceramic Magnet 
13' z 8' bass unit, two H.F. tweeter units and 
crossover. Power handling 10 watts. Available 3 or 
8 or 16 ohms impedance. 

OUR PRICE E8.40 Carr. 66p 
Cabinet Available Separately 2460 Carr 60p 
Also available in 8 ohms with EMI 13' z 8' bass 
speaker with parasitic tweeter 2660 Carr. 65p 

LOUDSPEAKER BARGAINS 
61n. 3 ohm 21.05, P. d P. 15p. 7 x din. 3 ohm 11.15. P. 8 P. 
20p, 10 x Bin. 3 or 16 ohm 21.90, P a P. 30p, E.M.I. 
8 x 61n. 3 ohm with high fine magnet 11.68, P. 8 P. 20p 
E.M.I. 135 x 81n. with high flux ceramic magnet 3, 8 o 
15 ohm 2820, P. a P. 90p. E.M.I. 13 X 81n. 3, 
or 16 ohm with two Inbuilt tweeters and crossover net 
work 64.20, P. a P. 90p. E.M.I. 13 x Bin. twin con 
(parasitic tweeter) 8 ohm 12.86, P. 8 P. So1, 
BRAND NEW. 121n. 15w. H/D Speakers, 3 or 16 ohms 
Current production by well-known British maker. Now 
with HIOUZ ceramic ferrobar magnet assembly 28.85 Guitar models: 25w. 66.60, 35w. 28.50. P. 8 P. 38p 
E.M.I. 8ltn. HEAVY DUTY TWEETERS. Powerful 
ceramic magnet. Available In 3 or 8 or 15 ohms 93p 
each. P. a P. 13p. 
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. 2, 8 or 16 ohm 18.20, P. a P. 90p. 
85 ohm SPEAKERS lin. only 63p P. 8 P. 19p. 
"POLY PLANAR" WAFER -TYPE. WIDE RANGE 
ELECTRO- DYNAMIC SPEAKER 
Size 111" x 1495' z lc{ deep. Weight 19oz. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm only. 
Reenonse 40Hz- 20kHz. Can be mounted on ceilings, 
all doors, under tables, etc., and used with or without 

bailie. fiend S.A.E. for full details. Only 26.76 each. 
P. A P. 26p. 
VYAAIE & REXI=E SPEAKERS & CABINET FABRICS 
app. 64 In. wide. Usually 61.75 yd., our price 76p yd. 
length. P. 8 P. lbp (min 1 yd.) S.A.E. for samples. 

HI -FI STEREO HEADPHONES 
Adluetable headband with comfortable flexlfoam ear- 
muffs. Wired and fitted with standard stereo fin jack 
plug. Frequency response 30- 15.000Hz. Matching 
impedance 8 -18 ohms. Easily converted for Mono. 
PRICE 23.95, P. a P. 16p. 
HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE 21.05, P. 8 P. 8p 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or translator equipment. 9.18v. 
battery or from H.T. line 200 /300v. Frequency 
response 16Hz- 26KHz. Gain 28dB. Solid encap- 
sulation size 1f' x 11' x 1'. Brand new complete 
with instructions. Price 88p. P. 8 P. 13p. 

CENTRE ZERO MINIATURE MOVING COIL METER 
OoµA. For balance or tuning. Approx. size l' x 1' z f' 

Jeep. Limited number. 769. 1'. 8 P. 10p. 

HARVERSONIC SUPER SOUND 
IO + IO STEREO AMPLIFIER KIT 

NEW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 
QUALITY READY DRILLED FIBRE GLASS 
PRINTED CIRCUIT BOARD WITH COMPONENT 
IDENTIFICATION CLEARLY MARKED FOR EVEN 
EASIER CONSTRUCTION 

A really first -class Hi.F1 Stereo Amplifier Kit. Uses 14 
translator. Including Silicon Transistors in the first fly 
stages on each channel resulting In even lower noire 
level with Improved sensitivity. Integrated pre-amp with 
Base, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge- inetructione included. 
Output stage for any speakers from 6 to 16 ohms. Compact 
design, all parts supplied Including drilled metal work. 
high quality ready drilled fibreglass printed circuit board, 
smart brushed anodised aluminium front panel with 
matching knob, wire, solder, nuts, bolts -no extras to buy. 
Simple step by step instruction. enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.e. per channel into 6 ohms. 
Frequency response ±3dB 12- 30,000 Hz Sensitivity: 
better than 80mV into 1M11. Full power bandwidth: 
±3dB 12- 16,000 Hz. Bass boost approx. to ±12dB. 
Treble cut approx. to - 16dB. Negative feedback 18dB 
over main amp. Power requirements 36v. at 1.0 amp. 
Overall Size 12'w. z 8'd. z 21"h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 
AMPLIFIER KIT 210.50 P. A P. lop 
(Magnetic input components ß0p extra) 
POWER PACK KIT .. 68.00 P. A P. 30p 
CABINET .. 23.00 P. 8 P. 80p 

(Post Free If all units purchased at same time) 
Full after sale. service 

Also available ready built and tested 221.00. Poet Free. 
Heft The abort amplifier is suitable for feeding two mono 
sources ledo inputs (e.g. mike, radio, twin record desks, etc.) 
and will then provide mixing and fading facilities for med- 
ium powered Ili Ft Discotheque us., Ste. 

8 -VALVE AUDIO 
AMPLIFIER HA84 MK II. 
Designed for HI -F1 reproduc. 
tion of record,. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 79- w. o 4" d. x 
4f h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output Mane- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 49 watts. Front 
panel can be detached and leads extended fer remote 
mounting of control.. Complete with knobs, valves, etc., 
wired and tested for only 14.76. P. a P. Sbp. 
HEL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. 88.68. 
P. A P. 40p. 

HARVERSOB'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. 3.6 watts. 
Volume and tone controls. Chase/ size only 71n. wide 
x lin. deep x 610. high overall. AC mains 200/240v. 

Supplied absolutely Brad New completely wired and 
tested with good quality output traneformer. 
BARGAIN PRICE £2.75 8 p P' 

10/14 WATT ñl -FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84e In ¡nub-pull. 
Super reproduction 
of both morio and 
speech, with negli- 
gible hum. Separate 
input.. for mike and 
gram allow recorde 
and announcements 
to follow each other. 
Fully shrouded section wound output teanalormer to 
match 3 -1611 speaker and 2 independent volume controls, 
and separate base and treble controls are provided giving good lift and cut. Valve line -up 2 EL84., ECC83, 
EPOS and EZ80 rectifier. Simple instruction booklet 
13p (Free with pacts). All parts sold separately. ONLY 
27.97 P. a P. 55p. 

Open 9 -5.30 Monday to 
Saturday HARVERSON SURPLUS CO. LTD (Please write clear /y) 

PLEASE NOTE: P. & P. Early closing Wed. t p.m. I 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01 -540 3985 CHARGES QUOTED APPLY 
A dw minutes from South Wim6A- OVERSEAS ORDERS CHARGED don smnen. I SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES I EXTRA. 

TO U.H. ONLY. P. & P. ON 
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AERIALS - AERIALS - AERIALS 
The most talked about subject on the bands, in the Club, at the Rally ... the most neglected and yet 
the most vital part of any SWL and Amateur Station. 

EARTHS! Less talked about and even more neglected than Aerials -BOTH ARE VITAL FOR 
FIRST CLASS RESULTS!!! 
PARTRIDGE solved the AERIAL PROBLEM, regardless of site restrictions over 10 years ago. And 
now, with the World's first Commercially made ARTIFICIAL EARTH, the OTHER END of your problem 
is now taken care of. 

When you buy PARTRIDGE products, you are buying 50 years of professional experience, from 
SPARK, fixed and rotary, POULSEN ARC, T.P.T.G. and seagoing "SAUSAGE" aerials, to the 
WORLD'S MOST VERSATILE & COMPACT 6 band AERIAL SYSTEM, the JOYSTICK Variable 
Frequency Antenna, protected by Patents and Trade Marks the World over. 

For the vital "bits" in between the all important AERIAL and EARTH, PARTRIDGE supply an exciting 
range of CASH SAVING PACKAGE DEALS involving Transceivers, Receivers, Transmitters, matching 
speakers and headphones, SWR meters, and the famous PARTRIDGE SPACE AGE EXPORT RANGE 
and low cost BUDGET LINE of AERIAL and EARTH equipment. 

START THE SEASON with a PARTRIDGE PACKAGE, send 3p stamp for illustrated details NOW 
(before the advancing YEN and V.A.T. put a premium on your pleasure). 

BOX 5 

PARTRIDGE ELECTRONICS LTD. 
BROADSTAIRS, KENT G3CED G3VFA 

Phone: (Thanet) 0843 62535, or 62839 during cheap periods for advice or C.O.D. orders. 

REMEMBER -WASTED POWER MEANS T.V.I. and INDIFFERENT REPORTS AND POOR RECEPTION 

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 & 
ELECTRONICS SCHOOL P.O. Box 156, JERSEY 

NAME:___ 
ADDRESS:- 

W 8,02 
BLOCK CAPS please 
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E.M.I. 13 x 8in HI -FI 

SPEAKERS -LATEST MODEL 
Two 24" Tweeters + crossover unit. 8 Ohms 10 Watts. R.M.S. up 
to 16 K /cs. L335 p & p 40p. 
Suitable teak enclosure L5.00 + 40p p & p. 
E.M.I. 13 x Bin BASS SPEAKERS. 8 Ohms 12 Watts R.M.S. 20 Watt 
peak. Complete with crossover unit. 05.00 p & p 45p. 
Suitable teak enclosure with tweeter hole L550 + 40p p & p. 

BUSH PROFESSIONAL STEREO PHONES. L10.50 + 25p p & P. 
BUSH A220 Amp 10 Watts per channel L30.00 + 75p P & P. 
AMSTRAD 8000 Mk I I L16.00 + 75p p & p. 
AMSTRAD IC2000 L2500 + 75p p & p. 
TELETRON SAQ 307 L22.50 + 75p p & P. 
TELETRON TUNER AMP F2100 035.00 + 75p p & p. 

100 WATT ALL -PURPOSE AMPLIFIER 
*100 watts continuous sine wave output into 8 ohms. 
*4 high impedance inputs, allowing mixing facilities for all types 

of equipment to match any signal. 
Input 125OmVl Suitable for crystal or ceramic cartridge radio 
Input 2 100mV tuner, etc. Input impedance 500K. 
Input 3 5mV \Suitable for all wits and guitars. Input impedance 
Input 4 5mV IOOK. 

*Separate volume controls on each input. 
*Master volume, treble and bass controls. 
*40db variation on treble control at I2KHz. 

40db variation on bass control at 60Hz. 
*Frequency response 20Hz -25KHz ± 2db. 
*Short and open circuit protection on output stage. 
*Standard 240V -120V mains operation. L54.20 carriage free. 

LINAVALE RADIO LTD 
48 HOE STREET 
LONDON E.17 01 -520 7546 



NFNR - Y wr con p lenii Crnfuetor Are! 
INTEGRATED CIRCUITS 

Why buy alternatives when you can buy the genuine article from us at 
C 
competitive ive prices from stock. BRANDED FROM TEXAS I.T.T FAIR- 

Type 1 /11 12/24 26/99 
p p p 

8137400 0.20 0.18 0.18 
8137401 0.20 0.18 0.16 
8147402 0.80 0.18 0.16 
8137403 0.80 0.18 0.16 
8137404 0.20 0.18 0.18 
8E7405 0.20 048 0.18 
8137406 0-30 0.27 0.25 
8137407 0.80 0.27 0.25 
8137408 0.20 0.19 0.18 
8137409 0.45 0.42 0.35 
8137410 0.20 0.18 040 
8N7411 0.23 0.22 0.20 
8N7412 0.42 0.40 0.86 
86(7413 0.80 0-27 0.26 
0N7416 0.30 0.27 0.25 
8137417 0.30 0-27 0-25 
8/47420 0-20 0.18 0.18 
8N7422 0.48 0.44 0.40 
8N7423 0.48 0.44 0.40 
8137426 0.48 0.40 0.86 
8N7427 0.42 0.89 0.85 
8137428 0.50 0.45 0.42 
8017430 0.20 0.18 0-16 
8E7432 0.42 0.89 0.86 
8137433 0.70 0.61 0.44 
8N7437 0.66 0-80 0.50 
8E7438 0.66 0-60 0.50 
8137440 0.20 0.18 0.18 
8N7441AN O.75 0.72 0-70 
8137442 0.76 0.72 0.70 
8137443 1.00 096 0.90 
8137446 2.00 1.76 1.00 
8137446 8.00 1.76 1.80 
8137447 1.75 1.80 1.46 
8137448 1.76 1.60 1.45 

1 ,.. 
Type 1/1112/24 26/99 

8E7450 0áM 018 010 
81(7451 0.80 0.18 046 
86(7468 0.80 0-18 0.16 
81(7464 0.20 0.1S 0-10 
8247460 0.20 0.18 0-16 
86(7470 0-80 0-27 0-25 
81(7472 0.80 0.27 0-86 
8017473 0-40 0.87 0.86 
8137474 0-40 0.87 0-36 
8E7475 0-55 0.52 0.60 
8E7476 0-45 0.42 0-80 
8/37480 0.80 0.76 0.87 
8147481 126 1.16 110 
8E7482 0.87 0.80 0.70 
81(7483 1.00 0.90 0.86 
81(7484 0.90 0.86 0.80 
86(7488 0.46 0.41 0-38 
8N7490 0.76 0-70 0.86 
86(74918.1(1r00 0-95 0-90 
81(7492 0.76 0.70 0.66 
81(7493 0.76 0.70 0.66 
86(7494 0.80 0-75 0.70 
86(7496 0-80 0-75 0.70 
86(7498 1-00 0-97 0-95 
81(7497 6-25 6-50 5-00 
81374100 8.60 2.30 2.00 
8N74104 1-45 1.35 1.20 
8/374106 1.46 1-85 1-20 
86(74107 0-50 0.45 0-40 
81(74110 0.80 0.70 0-60 
81(74118 1-00 0-95 0-90 
8N74119 1.90 1-78 1-66 
13E74121 0.60 0-55 0.60 
81(74122 1.36 1.25 1-10 
81(74128 2.70 2.65 2-47 
81(74141 1.00 0.86 0-90 

Type 1/11 12/24 25/99 

81(74146 160 1-40 1-30 
86(74160 8.86 2-95 246 
81074161 1-10 0.95 0.90 
81074163 1.86 1.27 1.20 
81(74154 8.00 1-76 1.56 
81(74166 1.65 1.47 1-35 
81(74156 1.66 1.47 1-86 
86(74167 180 1-70 1.60 
81374160 8.80 2.40 2-25 
8N74181 8.80 2-40 2.26 
86(74162 8-40 8.26 2-70 
81074163 8.40 8.25 2.70 
81374164 2-76 2-80 2.10 
86(74185 400 8-50 3-00 
86(74166 4-00 8-60 8-00 
131074167 8.26 6.60 5.10 
13N74170 4-10 8.56 8.06 
86(74174 2.00 1.75 1.30 
86(74176 1-86 1-27 1-15 
86(74176 1-60 1-85 1.20 
8E74177 1-60 1-35 1-20 
81074180 1.66 1.80 1.20 
81(74181 7-00 8.00 6.60 
81074182 2-00 1.80 1.60 
86(74184 8.40 2.00 1-80 
8N74186A 2.40 2.00 1.80 
81(74190 196 1.85 1-75 
86(74191 1-95 1.86 1.76 
86(74192 8.00 1.90 1.80 
81074193 8-00 1-90 1.80 
86(74194 8-60 2-26 1.90 
8E74195 1-85 1.70 1-80 
86(74198 1.60 1.40 1-80 
86(74197 1-60 1-40 1-80 
81374198 480 8-70 8-85 
81074199 4.80 8-70 8-86 

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER 
ORDERED REGARDLESS OF MIX 

LARGER QUANTITY PRICES PHONE (01) 402 4891 
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 60p. POST 20p. 

HIGH POWER SN 74 MOO Now in stock -send 
LOW POWER SM 74 LOO f for list No. 36 

SPECIAL OFFERS! 
SEMI -CONDUCTORS 
f90 59p 2N2926 10p 
1000 PIGS All Colours 
25 + 20p 25 + 9p 

100 + 17p 100 + sp 
500 + I5p 500 + 6p 

1000 + 3p 

AFI 17 Mullard 25p 
25 + 17p 

100 + ISp 
S00 + 120 

2N3819 Texas 3Sp 
25 + 30p 

100 + 239 
500 + 209 

1000 + I3p 

OCI70 Mullard 2Sp 
25 + 20p 

100 + Isp 
500 + ISp 

1000 + I3p 

BYI27 Mullard ISp 
25 + 12p 

100 + 10p 
500 + 9p 

1000 + 8p 

BCI07, BCI08, 
BCI09 IOp each 

All Makes 
25 + ea 

100 + 7p 
500 + 6p 

1000 + Sp 

0A202 IOp 
25 + Sp 

loo + 7p 
500 + 6p 

1000 + Sp 

AD161, ADI62 35p 
each 

25 + 32p 
100 + 28p 
500 + 2Sp 

1000 + 22P 

OC35 Mullard S0p 
25 + 4Sp 

100 + 40p 
500 + 35p 

1000 + 309 

2N3053 20p 
25 + I8p 

100 + 1Sp 
500 + 12p 

1000 + IOp 

PLESSEY INTEGRATED CIRCUIT 
8 Watt Amplifier 82403 D 
Complete with 8 -page 
booklet, circuite 
and data 

E1.50 each 

TRIACS 
STUD WITH ACCESSORIES t` 

Type Volte Price it 
P.I.V. 1 -11 

8 AMP RANGE 
SC35A 100 76p 
BC35B 200 799 
8C35D 400 869 
0 
8C40A 

AMP RAID 
ó 

(T048) 

0C40B 200 90p 
8040D 400 5100 
13C40E 500 1120 
10 AMP RANGE (T0481 
8C45A 100 95p 
0C4513 200 11.00 
0C400 " 400 1126 
6C45E 500 6145 
16 ANY RANGE (T048) 
8C50A 100 51.25 
BC60B 200 5136 
BCSOD 400 51.66 
8C80E 500 11.86 
DIAC D32 25p 
TRIACB- 
Additional Types 
40430 (T066) 860 
40669 (Plastic) 

1100 1048 40486 (TOS) 80p 

III 

3Amp 
T048 

15 Amp 

2N30SS SSp 
25 + 309 

100 + 4Sp 
500 + 389 

1000 + 33p 

A SELECTION OF SEMI -CONDUCTORS FROM STOCK 
AAY30 /Op 
AAY42 _6p 
AAZ13 LOp 
AC107 36p 
AC126 25p 
AC127 25p 
AC128 e5p 
AC176 2Sp 
AC187 25p 
AC188 vóp 
ACY17 30p 
ACY20 20p 
ACY21 20p 
ACY39 550 
AD140 .50p 
AD149 500 
AD161 86p 
AD182 35p 
AF117 $Op 
AF118 50p 
AF124 E6p 
AF139 305 
AF186 401) 
AF239 400 
ASY27 80p 
ASY28 25p 
BA102 800 
BA315 79 
BA145 159 
BAX13 5p 
BAX16 75 
BC107 lOp 
BC108 lOp 
BC109 lOp 
BC109C lEp 
BC113 159 
BC117 20p 
BC143 350 

BCI47 129 
BCI69C 1115 
Bo182 lOp 
BC214 16p 
BCY32 76p 
BCY34 8511 
BCY39 1.00 
BCY42 809 
BCY43 2511 
BCY55 8-60 
BCY70 16p 
BCY71 20p 
BCY72 16p 
BCY87 &99 
BCZI1 60p 
BD124 809 
BDI31 76p 
BD132 80p 
BF116 860 
1311167 26p 
BF173 85p 
BF179 80p 
BF180 80p 
BF794 16p 
BF195 159 
BF861 2141 
1351398 26p 
BFXI3 26p 
BFX34 759 
BFX37 800 
BFX88 20p 
BFY50 80p 
BFY51 20p 
BFY52 20p 
BFY64 60p 
BFY90 ó9p 
BLY38 8-00 
BBX20 169 
BSY27 15p 

BU106 825 
BY100 16p 
BY126 16p 
BY127 lbp 
BYZ13 86p 
C106D eóp 
OET111 55p 
GET115 66p 
GET880 460 
LM309K 
(T03) 187 

MAT12185p 
MJE340 60p 
MJE370 705 
51.1E520 765 
MJE2955 

1 10 
MJE3055 

759 
MPF105 40p 
NKT21420p 
NKT216 40p 
NKT217 40p 
NKT403 709 
NKT404 60p 
OA6 60p 
oA10 3511 
OA81 lOp 
oA91 7p 
OA200 7p 
OA202 100 
OCIO 75s 
0C20 96p 
0C23 850 
OC25 40p 
0028 650 
OC35 500 
0C36 66p 
OC42 40p 

0044 15p 

O0Cd6 
1 

0071 16p 
0072 859 
0077 45p 
0031 259 
0083 26p 
0C140 555 
OC170 26p 
00171 800 
0C200 459 
00201 75p 
OC202 009 
0C203 60p 
OCP71 126 
ORP12 60p 
ORP80 405 
P348A 20p 
RA8310AF 

459 
RAO508AF 

55p 
TAA263 76p 
TIL209 89p 
TIP29A 509 
TIP30A 60p 
TIP31A 80p 
TIP32A 70p 
TIP33A 

1-00 
TIP34A 

1-50 
TIP85A 

8-60 
TIP36A 

3-00 
TIP41A 769 
TIP42A 854) 

TI043 85p 
V405A 25p 
ZTX108 12p 
ZTX300 12p 
ZTX301 155 
ZTX302 18p 
ZTX341 209 
ZTX600 15p 
ZTX503 17p 
20301 SOp 
213404 
26(527 86s 
213696 15p 
214697 15p 
2N706 10p 
2N930 ß0p 
2E987 459 
2131131 25p 
2141132 25p 
2/41302 18p 
2141304 22p 
2N1305 229 
2133307 96p 
2141308 25p 
2131613 209 
2131671 100 
2N2I47 750 
2142160 599 
2572217 859 
2N2221 20p 
2N2222A 

2N2369A25p 
159 

2132908 20p 
2N2928 (all 

cole) lOp 
2143053 205 
2N3054 50p 

2E43055 555 
2E3440 76p 
2573442 126 
2N8525 76p 
2E3614 695 
2E3615 759 
2N3702 lOp 
2N3704 105 
2143705 lOp 
2E3714 1-80 
2N3771 1-76 
2N3773 2.00 
2E3790 826 
2243819 86P 
2143820 60p 
2E3866 859 
2N3903 15p 
2E3906 185 
2N4061 189 
2N4082 129 
2N4126 1511 
2E4871 85p 
2145457 30p 
2N5777 bbp 
25001 1-00 
28012 10-00 
28018 8 E5 
28028 8 90 
28901 505 
28303 65p 
28324 95p 
40250 50p 
40380 40p 
40361 405 
40362 509 
40408 50p 
40486 75p 
40638 1.1.0 
40430 1-00 

ZEN ER 
DIODES 
400 M/W 5% 
Miniature 
BZY 88 Range 
All voltages 
3.3 -33 Volt 
10p each. 

25+ 
100+ 
600+ 

1000+ 
Any one type. 

90 
Sp 

e-6p 
6p 

1} Watt 5% 
Wire Ends 
Metal Case 
All voltages 
6.8 -100 Volte 
BOP each 

25+ 1Sp 
100+ 169 5+ DIs 

1000+ 10p 

Any one type. 

3 Watt Plastic 
Wire Ende 5% 
BEE Range 

All voltages 
6.8 -100 Volte 
SOP each. 

INTEGRATED CIRCUIT SOCKETS 
LOW PROFILE PLATED PINS 

(16 Lead (14 Lead (8 Lead 
D.I.L.) D.I.L.) D.I.L.) 

175 15p 155 

QUANTITY DISCOUNTS 
10% 12+ : 15% 25+ ANY ONE 
20% 100 +: 25% 250+ TYPE 
From above sections except Integrated 
Circuits and Special Offers where dis- 
counts are included. 
Minimum order value 61 please. 
Postage 7p on all ordere. 

SILICON 
RECTIFIERS 
WIRE ENDED 
PLASTIC 

Type P.I.V.1.11 
1 amp miniature 
IN4001 60 6 
1144002 100 7 
IE4003 200 8 
IE4004 400 8 
16(4005 600 10 
I514000 800 12 
1134007 1000 15 
1.6 amp miniature 
P14001 50 8 
PL4002 100 9 
PL4003 200 10 
PL4004 400 10 
PL4005 600 12 
PL4006 800 16 
PL4007 1000 16 

LINEAR 
(0/P AMPS) 
7020 TO6 75p 
7090 TO99 869 
709C D.I.L. 855 
723C TO99 6100 
7230 D.I.L. 950 
725C TO99 5460 
7410 T099 550 
741C D.I.L. 650 
747C T099 6110 
747C D.I.L. 

Al 10 
72741P D.I.L. 600 
72748P D.I.L. OOp 
SINCLAIR 

IC12 6150 
TOSHIBA 
TH9013P 
20 WATT AMP 
54.47 POST PAID 
TH9014P Pre Amp 

61.60 
DATA AND 
CIRCUITS REF. 

42 10p 
FREE WITH 
PURCHASES 

TRANSISTORS, 
IC's, TRIACS, 
BRIDGES, 
SCR's, LDR's 

NEW FREE 
BOOKLET 
(No. 36) 
OVER 1500 
TYPES - 
Bend for your, 
today 

NEW BRIDGE 
RECTIFIERS 
SMALL SIZE AND LOW COST 
Type Volts Price 

P.I.V. 1 -11 
HALF AMP 
B05 /O5 50 200 
BO5 /10 100 E5p 
ONE AMP x }H 
TUBULAR 
B1 /05 60 E5p 
B1 /10 100 E5p 
BI /20 200 30p 
BI /60 600 gyp 
ONE AMP (0.I.) 
TUBULAR 
W005 50 30p 
WOl 100 350 
W02 200 Opp 
WO6 600 4150 
TWO AMPS }H x }L 
B2/05 50 85p 
B2 /100 100 409 
B2/200 200 45p 
22/600 000 500 
B2 /1000 1000 OOp 
FOUR AMPS 

BM4 /100 }L l0Ó 800 
B4/200 200 00p 
B4/400 400 70p 
B4/600 600 7Sp 
B4/800 800 11-00 
SIX AMPS 
}Hx }Lx 1} 
B6/100 100 7 
B6/200 200 76p 
B6 /400 400 905 
B6 /600 600 5100 
SILICON CONTROLLED 
RECTIFIERS 
Type Volta Price 

P.I.V. 1.11 
ONE AMP 
CRS 1/05 60 2Sp 
CRS 1/10 100 309 
CRS 1/20 200 305 
CBS 1/40 400 35p 
CRS 1/60 600 45p 
THREE AMP (T048) 
CES 3/05 50 30p 
CRS 3 /10 100 305 
CRS 3/20 200 35p 
CRS 3/40 400 45p 
CRS 3/60 600 550 
FIVE AMP (T086) 
CR8 5/400 400 60p 
SEVEN AMP 1T048) 
CRS 7 /100 100 60p 
CR8 7/200 200 85p 
CRS 7 /400 400 70p 
CR8 7 /600 600 95p 
SIXTEEN AMP 
SCR 16 /100 100 650 
SCR 16/200 200 70p 
OCR 18/400 400 80p 
SCR p11000 rOo El 00 

1 Amp 
T 

3 Amp 
T048 

HENRY'S RADIO 
MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W2. 

LIMITED 
RETAIL SHOP: 404 -406 EDGWARE ROAD. (01 -402 8381/2) 
Open 6 days a week 9 am -6 pm Monday to Saturday 
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SINCLAIR 3000 ONLY £32.50 

SINCLAIR PROJECT 605 
The easy new way to buy and build project 60. 

Comes In one handy pack containing PZ5, two 
Z30 amplifiers. Stereo 60 and the new master -link 
module, which has all the Input sockets and out- 
put components needed. Special cut to length 
leads make all soldering unnecessary. 

ONLY 218.80 

SINCLAIR PROJECT 60 

Z30 E3.50 
Z50 £4.25 e'\. t0 
PZ5 £7 70 % ' N' 'l - 

PZ6 ESN to j Pty -' 
PZB with x41 ";..,:..\ 
trans 2732 i.,_ 
Q16 20115 
AFU E4 50 

Stereo 60 Preamp /Control Unit .. 27.80 
Protect 60 kit (see below) .. .. E2-50 
Stereo 60/2 Z30 /PZ5 .. .. .. £15'30 
Stereo 60/2 Z30 /PZ6 .. .. .. 21700 
Stereo 60/2 Z50 /PZ8 /Trans .. .. 221.00 
Protect 605. .. .. .. £10.80 
Project 60 FM tuner .. .. .. L1950 

PROJECT 60 KIT 
Our extremely popular kit contains the extra 
capacitors, DIN plugs and sockets, cables and 
fuse holder needed to complete Project 60 at the 
attractive price of £2.50. 

S -DECS AND T -DECS 
The breadboards for the transistor ape. 
S -DECS 
E1 40 
T -DECS 

a E2 10 
11 II 

IA-DEC A . 

E3 00 

Carriers with sockets to mou nt 14 and 16 pin in 
IMe ICs on T -DeC and µ -DeC A £1.25. 

SINCLAIR SUPER 1C12 

ONLY 
£1.80 ii la1l Iali 

Complete with free printed circuit. board and 
44 page instruction book. 

IC12 KITS 
POWER Components for a 28V 0.5 Amp 
UNIT power unit Ideal for all versions 

f2.00. Also suitable Sinclair PZ5 
E3-70. 

LOUD Specially chosen for the IC12. 
SPEAKER I5" 8 ohm E1.00. 5" x 8" 8 ohm £1.45. 

10" x 6" 15 ohm 22000. 

BASIC Contains components for the P.C. 
KIT board and volume and simple tone 

controls. Mono version £1.10. 
Stereo model with balance control 
£239 

DELUXE Contains components for P.C. board 
KIT and volume and full treble and bass 

controls. Should be used with one 
of preamps below. Mono unit L130. 
Stereo model with balance control 
£279. 

PREAMP Type 1 for magnetic pickups, mice 
KIT and tuners, with 3 position equaliza- 

tion switch. Mono model 21.20. 
Stereo £2.20. Type 2 for ceramic or 
crystal pickups. Mono Up. Stereo 
96p. 

SWANLEY ELECTRONICS 

32 Goldsel Rd., Swanley, Kent. 
Mail order only. Postage 37p per order on orders 
containing one or more items with prices marked 
with an. Postage an other orders 10p. 
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LOUDSPEAKER 

BARGAINS 

Fane Pop 100 Watt 18' 8/15 ohm £19.50 
Fane Pop 60 Watt 15 "8/15 ohm £1115 
Fane Pop 50 Watt 12" 8/15 ohm £9 25 
Fane Pop 25/2 12" 25 watts £5.40 
Fane Pop 1512" 10 watts £400 
Baker Group 25 12" 3, 8 or 15 ohm £5.75 
Celestion PS8 for Unilex £235 
EMI 13 x 8, 3, 8 or 15 ohms £2.25 
EMI 13x8 d /cone 3, 8 or 15 ohms £2- 60 
EMI 13 x 8 twin tweeter 3, 8 or 15 ohms £3-00 
Richard Allen 8" 3, 8 or 15 ohm L2-35 
Fane 8' dual cone 808T £2.05 
Fane 8" d /cone roll surround 807T £3 50 

Elac 59RM109 9" x 5" 15 ohm E270 
Elac 59RM114 9 x 5 8 ohm £2 70 

Elac 64 d /cone 8 ohm £2.25 
Elac 4' tweeter 8 ohm LI .50 
Crossover for above (post free) £1.50 
Richard Allen 12" 3 or 15 ohm £2.50 
Goodmans 8 P, 8 or 15 ohm £475 
Goodmans 10 P, 8 or 15 ohm £5 25 
Goodmans 12 P, 8 or 15 ohm £1050 
Goodmans 15 P, 8 or 15 ohm 517.00 
Goodmans 18 P, 8 or 15 ohms £27-50 
2 ", 24' or 3' 80 ohm or 24' 64 ohm -65 
7 "x4" 3 or 8 ohm E1-50 
8"x5 "3 orb ohm £1-50 
10 "x6" 3, 8 or 15 ohm £2.00 
Phillips 5.8 ohm £1.95 

FREE with orders over £6- "Hi -Fi Loudspeaker 
Enclosures" book. 

All units guaranteed new and perfect. 
Prompt despatch p. A p. 25p per speaker. 

WILMSLOW 
AUDIO, Dept. PW 

10 Swan St., Wilmslow, 
Cheshire, SK9 1HF 

EX- RENTAL TV's (UNTESTED) 
Complete with 13 channel tuners. Good cabinets. 

Carriage E1.50 extra. 
19'/21' elimlioe (110° tube) .. 06.00 
23' alimiine .. .. .. 07.50 

19" BBC 2 sets .. .. .. £14.50 

TUBES EX EQUIPMENT (Tested) 
SINGLE PANEL 

19'121' any type .. .. .. 13.00 
23" any type .. .. .. .. 0400 

TWIN PANEL (BONDED) 
19' bonded .. 0600 

All tubes add £1 carriage. 

VALVES EX EQUIPMENT 
EB91 
EBF89 
ECC82 
EC180 
EF80 
EF85 
EF783 
EF104 
EY88 
30PL13 
630LZ 

6p 
124p 
124p 
74p 

184p 
124p 
124p 
18fp 
174p 

20p 
124p 

30L15 
30P4 
FC97 
PCF86 
PC84 
PCF'80 
PCC89 
PCL85 
PCL82 
PCL86 
PCL83 

124p 
124p 
1741, 
174p 

74p 
7ip 

1299 
22ip 
174p 
174p 
124p 

PL36 
PL81 
PY81 
PY800 
PY82 
FY33 
11191 
gF23 
30PL1 
30P12 
309'5 

2849 
174p 
16p 
16p 
7ip 

224p 
174p 
174p 
2291/ 

20p 
10p 

Add 25p per val -e p. & p., orders o er El p. & p. tree 

UHF TUNERS 
For Ferguson 850 900 chassis. Adaptable for most UHF 
Chassis 12.60, p. & p. 50p. 

SLOT METERS 
Smiths reconditioned ewitchmaeter MK III. Decimalized. 
Perfect working order. 12 for £25 delivered. For sample 

send £'3.50 c.w.o. 

TRADE DISPOSALS 
(Dept. PW /TS) 

Thornbury Roundabout, Leeds Rd., Bradford. 
Telephone 0274 /865870 

BARGAIN PRICE 
BRAND NEW HARTLEY OSCILLOSCOPES CT318 in 
original peeking. Band width up to 5 Me /s. Mains 
supply. Price £40, p. & p. £1.50p. 

NEW Sin. SPEAKERS 15 ohms 75p. p. a p. 10p, 

BARGAIN PARCELS 14lb at 01-45 plus 324p P.P.: 281b at 
02.75 pine 524p p.p.; 161b at 14.50 plue £1.25 p.p. Contain 
pote, Res, Valves, Diodes, Tagboards, Chassis, Valve- 
holders. etc. Good value save LUe. Lucky Dip Service. 

FANTASTIC BARGAIN. New 6 loch tubes. E450 4/B/16 
4V11, medium Persistence, green. Ideal scope tube. 
Also 09J 49in. die. Length 15in, Also 7BP7 and 31P7 
All unused as new. Price £1.40 poet paid. 

NEW HEAVY COAX CABLE die. I' 70 ohms approx. 
Soft. lengths 11.40, p. @ p. 30p. 100 ft. lengths 02.70, 
9. a p. 60p. 

AERIALS. New Condition Whip Type, 4ft. 20p; lift. 
75p. all collapsible type. P. @ p. 4ft. 10p, lift. lbp New 
bases on adjustable clamp for the above, 6250. P. @ P. 260. 
New matching unit coax connection for above, 80p, 
P. a P. 6p. 

MARCONI HEADPHONES. Boxed sa new 80 ohms 
8125 carriage paid. 

CRYSTALS AS NEW: He 60, 6,345; 6,030; 5,005: 4,946; 
4.876; 4,840; 4,795; 4,580; 4,660; 4,520; 4,610; 2,300; 
2,291 Kc /e. 608 each plus 8p P.P 

TRIMMER BARGAINS. These are 10FF sob -min. air- 
spaced trimmers on board with min. wire ended Xtal. 
Brand new. No details: Contente 12 trimmers, tome 
ceramic caps. Xtal frequency 3RD overtone 249 me /e- 
250 Mc /e, 255 Me /e. No choice. 

Trimmers without Xtal -80p per doz. plue 179p p.p. 
Trimmers with Xtal -75g per doz. plus 1740 p.p. 

ANY HEIGHT AERIAL TUBULAR SECTIONS 5' die 
s 3 ft. long. Braes screw in ends, copper coated and 
painted. Good condition. 20p, p. @ p. 5p each. Minimum 
order 6. 

AS NEW AERIAL TUNER UNIT No. 8 EF, consisting 
of 19 Inch 500 mico /ampmeter 3 gang tuner 75 PP 
geared BBC type socket size 54' x 45' x 5'. Price 01.60 
carriage paid. 

HEADPHONES DI. High impedance. Good condition 
76p. p @ p 15P. 

R209. Set of valve. 0290 P.P. 260. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED. 
75ft.. 409. 90ít. 4740, 100ft. 5b0, P. 9 P. 201, 

MUIRHEAD DECADE A.F. SIGNAL GENERATOR. 
This precision instrument can be used: 
1. To Measure Gain up to 50 dba. 
2. To Measure Lose up to 45 dbs. 
3. To compare Power levels (A.F.). 
4. As an Audio Frequency Generator covering 100 Hz. 

to 41 kHz. With a dial setting accuracy of ±0.8 Hz. 
Output : -1 M/W into 600 SL. Complete with malos 

power unit. Tested. Good Condition. 112. p @ p. 75p. 

AERIAL MAST POLES approx. 5ft high 2' dia. Inter- 
locking ends. Minimum order three. New condition. 
01 each sectio.i. Carriage 35p each section. 

S' 76 ohms Coax In 6011 coils with HNC pings good 
condition. price 21 4- 30p. p.p. 

21n. METERS. 0 -60 volts. 0-40 amps. 0-20 amps. Al 1 

moving coil. 824-p, P.P. 124P. 

SLIDING RESISTORS. 12 amp, 1ohm. Approx. 910. long. 
1-4 amp., 14 ohms. Approx. 7tn. long. As new Ex Eqp. 
759. P.P. 15p. 

QUOTATIONS FOR QUANTITY. 

AS NEW UNUSED REJECTOR UNITS for rejecting 
unwanted signals. Four ranges 1 -2 -10 Mc /s. 0150 
p. @ p. 20p each. 

AS NEW UNUSED AERIAL VARIOMETER. Cylinder 
design 10' x 49', suitable for tuning most aerials for 
signal strength. 1150 p. @ p. 25p. 

NEW HEADPHONES AND MIKE RUBBER mof type 
low impedance 974p P. @ D. 1740 

TF1449 SIGNAL GENERATORS. Good condition £18 
p. @ p. 21.50 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

WOULD CUSTOMERS PLEASE ENSURE THAT ALL 
ORDERS ARE PRINTED IN BLOCK CAPITALS AND 
INCLUDE YOUR ADDRESS. 

A. H. THACKER, 
Radio Dept.. 

HIGH STREET. CHESLYN HAY. 
Nr. Walsall. Staffs. 



DRILL 
CONTROLLER 
NEW IK W MODEL 
Electronically changes 
speed from approxi- 

mately 10 revs. to 
maximum. Full power at 

all speeds by linger -tip 
control. Kit Includes all 

parte. case, everything and 
full Instructions. 6150 Plus 

lap post and insurance. 
Made up model also avail- 

able. 1826 plus 13p poet & p. 

MAINS OPERATED CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated core so very f silent in operation. Closes 4 
eiecuite each rated at 10 amps. 
Extremely well made by a 
German Electrical Company. 
Overall size 21 x 2 x 21n. 
11.60 each. 

NEED A SPECIAL SWITCH? 
Double Leaf Contact. Very slight pressure closes 

both contacta each, 
dos. Pbtatic 

Op 
push -rod 

affable for operating, 6p 
each, 45p dos. 

MICRO SWITCH 
5 amp changeover contacts, 9p 
each, £1 doz. 15 amp Model 
10p each or 1: 05 doe. 

MINIATURE 
WAFER SWITCHES 
2 pole, 2 way-4 pole, 2 way - 
3 pole, 3 way -4 pole, 3 way -2 
pole, 4 way -3 pole, 4 was -2 pole 
8 way -1 pole. 12 way- All at 205 
each, 5160 for ten, your assortment. 

WATERPROOF HEATING ELEMENT 
26 yards length 70W. Self- regulating temperature 
control . : , post free. 

ISA ELECTRICAL 
PROGRAMMER 
Learn in your sleep: 
Have radio playing and 
kettle boiling as you 
awake -switch on lights 

to ward off intruders -have warm house to come 
home to. All these and many other things 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 8 hours. Independent 60 minute 
memory jogger. A beautiful unit. Price 1195 + 
20p p & p or with glees front chrome bezel 75p 
extra. 

TREASURE TRACER MARK I I 
Complete Kit (except wooden 
battens) to make the metal 
detector similar to the circuit in 
Practical Wireless August issue. 
£3.66 plus 20p poet and insurance. 

SNAP ACTION SLIDE SWITCH 
Rated 5e. 240v. Made by Arrow. Type 
fitted in the handles of electric drills, 
vacuums, etc. 6p each, 10 for 45p. 

NUMICATOR TUBES 
For digital instrument, counters, timers, 
cloeke, etc. Hi -vac %N. 3, Price 6146 
each. 10 for 218. 

12 WAY SUB -MINIATU RE 
MULTI -CORE CABLE 

70078 copper cores each core P.V.C. insulated and of different colour. P.V.C. covered overall and 
pProx. 3 /161n. thick. Price 20p per yard. 

LIGHT CELL 
Almost zero resistant In sun- 
light Increases to 10 K Ohms 
In dark or dull light, epoxy resin sealed. Size approx. lin. dlr. by tin. thick. Bated at 500 MW, wire ended. 48p with circuit. 

Also ORP 12 light cell 451, 

Coiled Leads. Extend to about 2 yards -se fitted to telephones etc. the flex conductors of these use a tinsel wire which makes them virtually un- breakable with normal usage. 3 core 15p, 4 core 205, 8 core 86p per lead. All lese 10% In lots of 
10 or more. 

MAINS TRANSISTOR POWER 
PACK 

Designed to operate transistor sets and ampli- fiers. Adjustable output 8v., 9v., 12 volts for up to 500mA (clue B working). Takes the place of any of the following batteries: PP1, PP9, PPS, PP6, PP7, PP9, and others. Kit comprises: mains transformer rectifier, smoothing and load resistor condensers and Instructions. Real snip at only 
11 plu 20P postage. 

GOOD COMPANION 
We can now offer these again in modular version 
using Mallard AF & IF Modules and Radio- 
mobile Permeability Tuner. Shouldn't take 
more than an evening to make. Cabinet size 
approx. 11' wide x 8 high x 3 deep. Com- plete assembly instructions -14 75 plus 26p poet & Ins. 

RADIO STETHOSCOPE 
Easiest way to fault find -traces signal from aerial to 
speaker -when signal stops you've found the fault. 
Use it on Radio, TV, amplifier, anything- complete 
kit comprises two special transistors 
and all parte including probe tube and 
crystal earpiece. 12 -twin stetho -set 
instead of earpiece 75p extra poet and 
ins. 20p 

STANDARD WAFER SWITCHES 
Standard size 1t' wafer -silver- plated 5 -amp contact, 
standard r spindle 2' long -with locking washer and nut. 

No. of Poles 2 way 8 way 4 way 5 way 8 way 8 way 9 way l Oway 12way 
1 pole 40p 405 40p 405 elly 40p M 40p 40p 
2 poles 40p 40p 40p 40p 40p 40p 4Óp 70p 70p 
3 poles 40p 40p 405 40p 70p 70p 70p 95p 96p 
4 poles 40p 405 405 70p 70p 70y 70p 6180 11 20 
5 poles 40p 405 705 70p 95p 96p 905 11.45 21 45 
6 poles 40p 70p 70p 70p 95p 96p 95p 11.70 £1.70 
7 poles 70p 70p 70p 96p 1120 SI 20 1180 6195 1196 
8 poles 70p 70p 70p 95p 1180 1180 11 80 1220 12 80 
9 poles 70p 705 965 95p 1146 21 45 11.46 1245 1245 

10 poles 70p 70p 96p 1120 81 45 1145 11 45 52.70 12.70 
11 poles 70p 96p 96p 1120 1170 1170 1170 1296 22 96 
12 poles 70p 95p 95p 5180 1170 2170 1170 13 20 2380 

THYRISTOR LIGHT DIMMER 

For any lamp up to 200 watt. Mounted on switch plate 
to It in place of standard switch. Virtually no radio inter- 
ferences. Price 1880 plea 20p post and Insurance. 

MULLARD AUDIO AMPLIFIER MODULE 
Uses 4 transistors, and has an output o 600mW into 
8 ohms speakers. Input suitable for crystal mic. or pick -up 
9V battery operated. Size tin long x l }in wide x lin high. 
SPECIAL SNIP PRICE 855 each. 10 for 16.90. 

THIS MONTH'S SNIP 
REPEATING TIME SWITCH 
I or 2 on /offs per 24 hours. Repeats until re- 
programmed. Switches up to 15 amp. Switching 
time completely adjustable through 24 hours. 
Precision made with 24 hour dial. Miniature - 
will fit into 2' cube. Mains operated clock but 
switch may be isolated for switching battery 
sets. Ideal for: -shop window lighting, anti- 

thief devices, central heating control and many other automatic 
processes. Price with instructions 62 each + 20p poet and insurance. . HORSTMANN "TIME & SET" SWITCH 

(A30 Amp Switch.) Just the thing If you want to come home 
,S',.... a warm house without It costing you a fortune. You can 

delay the switch on time of your electric fires, etc. up to 
`r. 14 hours from setting time or you can use the switch to give 

a boost on period of up to 8 hours. Equally suitable to 
control processing. Regular price probably around 16. 
Special snip price 61.60 Post and ins. 23p. 

HONEYWELL THERMOSTAT 
Made by Honeywell for normal air temperatures 
406-30°F (5- 25 5C). This Is precision Instrument with 

differential which can be adjusted to better than 
1.5 °F. A mercury switch breaks on temp. rise -the 
switch is operated by a coiled bl -metal element and 
adjustable heater is Incorporated for heat anticipation. 
Elegantly styled and encased in an ivory plastic case 
with clear plastic window. thermometer above and 

switch setting seal below -size approx 3.8' x 3.2' x 1.4 deep -can be mounted 
on conduit box or directly on wall. Price 11.25 each or ten for £1126. 

ZPM- MODULATION MOTOR 
Could also be used to open ventilators, doors, valve, damper 
etc. particularly suitable for remote control. Made by 
Satchwell. Essentially a reversible geared motor fitted with 
internal limit switches to stop it at the end of Ita travel. 
Size approx. 8' x 8' x 55' and weighing approx. 10 lbs. 
This ie extremely powerful and would lift a heavy door or 

open a long line of ventilators. To operate this motor you put the 50 cycle 
supply through a change over switch. For instance a thermostat with change- 
over contacts could automatically regulate the temperature in a growing house, 
chicken hatchery etc. An indicator on the motor graduated 0 -10 shows the 
state of open or close. Also internally fitted is a variable resistor, wires from 
this to a volt meter would give a remote indication of the open or close position. 
A very expensive motor if both direct from Satchwell, our price complete with 
step down Transformer is 116. 

INTEGRATED CIRCUIT BARGAIN 
A parcel of integrated circuits made by the famous Plessey Company. A once- 
in-a- lifetime offer of Micro- electronic devices well below cost of manufacture. 
The parcel contains 6 ICs all new and perfect, first -grade device, definitely not 
sub- standard or seconds. 4 of the ICe are single silicon chip GP amplifiers. 
The 5th is a monolithic NPN matched pair. Regular price of parcel well over 15. 
Full circuit details of the ICs are Included and in addition you will receive a 
list of many different ICs available at bargain prices 25p upwards with circuits 
and technical data of each. Complete parcel only 61 post paid. 
DON'T MISS THIS TERRIFIC BARGAIN. 

MULLARD I.F. MODULE 
This is a fully screened intermediate frequency module 
for amplification and detection of f.m. signals at 10.7MHz 
and a.m. signals at 470kHz. The first stage is used as an 
1.1. amplifier for f.m. and a self oscillating mixer for a.m. 
operation, In conjunction with an external oscillator coil. 85p each. 30 for 2786 
100 for 282.50p. With connection dig. 

Where postage is not stated then orders 
over 16 are poet free. Below £6 add 20p 
Semiconductors add by poet. Over £1 post 
free. B.A.E. with enquiries please. 

EDUCATIONAL KITS -all with pictorial instructions 

THIS BALANCE 
KIT FREE 
Eagle educational 
kite. Japanese 
made these are 
excellent value 

Oeer for money. We 
do not expect to be able to repeat this offer once stocks are sold. 

Brief description of each kit Is given below and with 3 kits or more we give FREE an accurate 
11 piece balance kit. Price of kits 4Op each poet 
paid. Special price for all 7 kits 1860 with free balance kit. 
KAS Lens Kit. Eleven parta, including candle 
one concave lens, one convex lens, stage and slit 
frame, etc. Watch light rays bend as they pass 
through different lenses. 
HAS Water Pump Kit. Thirteen part. Top of 
pump is transparent so that operating parts may 
be observed. Small part are brightly coloured to 
be seen easily while working. Three types of 
pump may be made: Lift pump, Force. Pump and 
Force Pump with reservoir and nonce. 
KAI Borer Kit. Eleven parts. Transparent covers 
allow the operation of buzzer to be seen. Illus- trates and teaches how electromagnetism with an 
automatic switch result in an operating buzzer. HAS- 2-Pole Motor Kit. Twenty-four part, 
Including enamel wire, armature and pole piece, 
etc. Motor operates from 1{. volt battery. Illus- trates and teaches how electro-magnetism 
operates a motor. 
KA7 Electro- Magnet Kit. Fifteen part, includes 
compass. Makes two eleetm- mvgneta, one with 
one layer of wire ano one with several layers of 
wire. Picks up tacks, nails and any small parts 
showing how magnetism works. 
KA8 Current and Resistance Kit. Twenty -nine 
mart. Including bench and light bulb. Conduct 
Interesting and educational projects to learn the 
application of "OHMS LAW" and see the differ- 
ence In current and resistance with different 
types and lengths of wire. 
KAI) Bell Hit. Eight parts, including bell and push button switch. Build a complete electric bell and 
see how the hammer is triggered to make the 
bell ring. 
TAPE HEADS 
Miniature size l' square front x I' deco. Under- 
stand made for Trevor. Double wound, maybe 
wired in series or parallel for high or low impedance 
working. Each supplied with matching erase head. 
2 track 50p pair, 4 track 759 pair. Less 10% 10 or 
morepairs. 

%Ale Morse Key boner and bell kit. 25 part kit . 

easy to construct, simple to operate. 
Instrument Motors fitted with Gear Box. These 
made by Smiths Industries are as fitted into 
electric clocks, chart recorders etc. Motor size 
approx. 1 }' dia. x 1' deep, gear box attached 
approx. 2' diameter x I' thick with good length 
of spindle. Moat motors are fitted with a 1 long 
x 4 diameter drive spindle. Suitable for 200/ 
240v mains 50 c.p.s. unless marked otherwise. 
Following speeds available: -8 revs per min,. 
18 revs per min., 20 revs per hour, 8 revs per 
hour (60 cycles), 4 revs per hour (80 cycles), 
2 revs per hour, 8 revs per day, 8 revs per day. 
All 61 each or 10 for 69. 
Micro Switch. Made by Burgess. 15 amp off /on- 
normally closed. Size 1r x 5 x l'. Price 159 
each or 10 for 11.86. Operation is by pressure on 
tiny ball. 
2 Amp Switched Sockets. Oblong, brown bakelite 
surface mounting -2 pin Standard domestic 
type. 10p each or 10 for 90p. 
Surface Switches. 6 amp British make. Brown 
bakelite- oblong -1 way 10p each, 2 way 159 
each. 
Torch Bulbs. Empire made. 2.5v and 3.5v. Boxes 
of 28 -2.6p or 10 boxes for 6825. 
8 Core Maroon Cotton Covered Flex. Very best 
makers but old coloured code. 6 amp -23/38 x 
100 yd coil 12 plus 50p. 16 amp -70/38 x 50yd 
coil 1895 plus 50p post. 
Delay Switch. Glass tubular enclosed on 4 pin 
base gives a delay of 80 secs. when 3v are applied 
to the electrically isolated heater. Delay can be 
shortened to approx 1 second by increasing the 
heater voltage up to 8 or 7v. Price 150p each or 
10 for 14.60. 
Miniature Tubes. These are approx. 0' diameter 
and need miniature bi -pin end connectors. 3 
sizes available: -9' 8 watt, 12' 8 watt, 21' 13 watt 
All are 55p each. Less 10% on 10 or more. 
A.C. Mains Basler. These are open constructions 
Intended for fitting into instrument etc. Size 
approx. If' high x 1' deep x I' wide. 2,6p each. 
10 for 1825. 
4 Watt Amplifier Module. Made by Mollard Ref. 
No. EP9000. Part of the Cullen system. This has 
an output of 4 watt speech and music into a 
12 -15 ohm speaker. A powerful amplifier with a 
thousand uses- completely encased. Size approx. 
31' x 21' x 1I'- Screw down input and output 
terminals. Price 1145 each or 10 for 61806. 
Pre -Amplifier Module. 2 channel for Stereo. 
Input sensitivity 320 eV. Part of the Mallard 
Unilex system and completely encased. Size 
4' x 4' x 1'. Screw down input and output 
terminals. Price 6180 each or 10 for 61880. 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), 7 Park Street, Croydon CRO IYD 

Callers to: 102/3 Tamworth Road, Croydon. 
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VALVES 
1A7GT 46 
1CP31 17.00 
1D6 60 
1H6 60 
IN66T 65 

I84 30 
I85 30 
IT4 80 
3A4 40 
3Q4 60 
3Q6 60 
364 85 
3114 48 
684GY 76 
6U46 85 
5V4G 45 
6Y3GT 40 
6Z40 40 
6/30L2 80 
6A7 76 
6A8G 40 
6AK5 56 
cuts 86 
6AM6 33 
6AQ6 38 
6A870 86 
6AT8 85 
6AU8 $6 
6B4G 11.00 
6B8G 25 

6BA6 £5 
63E8 30 
6BH6 75 
81318 60 
6BQ7A 45 
6BR7 00 
6BR8 70 
61187 1140 

BBW7 80 
8C4 38 
6C66 35 
8C6 25 
8CD60 £1.25 
8C116 80 
6CW4 65 
6D8 35 
BES 60 
6F1 70 
8F50 90 
81180 85 
6F86 50 
6E11 40 
6F13 45 
6F14 70 
6F28 85 
6F24 75 
6F26 11.0 0 
6F28 86 
6F32 85 
808 85 
6116 21 
BJbt 50 
6J50 20 
6750T 50 

6,r6 
8J7M 
6J70 
8J70T 
8K6GT 
13K7M 
8K70 
8K7OT 

6K80 
6K86T 
6R25 
61.66 
6L18 
6Q70 
6Q7OT 
68A7M 
6807M 
6807M 
88H751 
68J7GT 
66K70T 
68L70T 
68N7GT 
88Q76T 
61740T 
6U66 
6V6M 
6V60 
6V60T 
6X4 
8X6G 
BX6GT 
7B6 
7B7 

20 
46 
30 
45 
60 
35 
85 
36 

40 
60 
76 
60 
45 
40 
48 
40 
76 
40 
40 
80 
40 
35 
35 
40 
66 
40 
60 
30 
40 
16 
40 
40 
70 
60 

7C5 £1.18 
7C8 75 
7D6 60 
7H7 60 
7R7 76 
787 18.86 
7Y4 05 
9BW6 60 

10F1 
63 

10F3 90 
10F9 60 
10F18 60 
1OLD11 66 
101'18 80 
11ES 14.00 
12AT6 80 
12AT7 86 
12AU6 86 
12AU7 SO 
12AX7 80 
12BA8 40 
1211E6 40 
12C8GT 85 
12E1 11810 
12J50T 80 
12J7GT 60 
12K70T 40 
12K80T 60 
12Q7GT 40 
128A70T 60 
12BGT g6 

12BH7 86 
12877 40 
128K7 60 

All prices 
128E7 40 
14117 50 
19AQ6 60 
20D1 50 
20F2 70 
20L1 £1.10 
20P4 11.10 
20P5 1110 

26L60T 
35 

25Y5 85 
2584 30 
25250T 55 
25Z6 66 
30C1 80 
30C15 80 
30C17 90 
30C18 80 
30E5 86 
30FL1 75 
30FL12 £1.20 
30FL14 86 
30L15 85 
30L17 BO 

30P4 £1.18 
301'12 80 
30P19 85 
30PL1 75 
30PL13 93 
30PL14 90 
35A5 76 
3676 60 
35W4 $6 
3523 70 
35Z40T 60 
35Z5 60 

in pounds 
37 40 
42 50 
6086 60 
5005 50 
50CD8611.40 
60L6GT 56 
76 50 
78 46 

86A2 
65 

150132 00 
160C4 00 
801 60 
807 60 
813178A18.76 
866A 76 
964 60 
1625 66 
4022AR 16.50 
5769 70 
7193 30 
7475 60 
A81 48 
ATP4 46 
ATP6 60 
ATP7 60 
A112 14.00 
AUS 75 
AZ1 65 
AZS1 66 
CBL31 11.00 
C0H36 75 
CL33 11.80 
CY3O 68 
CY31 48 
DAC32 50 

and new pence 
DAF91 80 
DAF96 46 
DCC90 1135 
DF33 65 
DF70 46 
DF91 SO 
DF92 20 
DF96 45 

DH77 147,36 
DK32 46 
DK91 40 
DK92 56 
D1C96 60 
DL66 £1.26 
DL92 35 
DL93 40 
DL94 48 
DL96 50 
DL96 45 
DM70 45 
DY86 88 
DY87 88 
E88CC 05 
EA60 20 
EABC80 as 
EAF42 55 
EB91 20 
EBC33 50 
EBC41 55 
EBC90 35 
EBF80 40 
EBF83 40 
EBF89 30 
EBL1 £1.00 
EBL21 60 

EBL31 11.60 
EC90 $3 
ECC81 85 
ECC82 30 
ECC83 30 
ECC84 80 
ECC85 40 
EOC88 40 

ÉCH35 11.00 
ECH42 75 
ECH81 80 
ECH8S 46 
ECL80 45 
ECL82 36 
ECL83 70 
ECL88 40 
ECLL800 

11.66 
EF9 75 
EF97A 11.20 
EF39 60 
EF41 65 
EFS0 £6 
&F80 26 
EF85 36 
EF86 30 
EF89 28 
EF91 83 
EF92 86 
EF98 75 
EF183 30 
EF184 35 
EL32 60 
EL33 £1.85 
EL34 60 

EL41 60 
EL42 06 
EL84 25 
EL95 86 
ELL80 41.00 
EM80 45 
EM81 60 
EM84 86 

EY88 40 
EZ36 40 
EZ40 50 
EZ41 60 
EZ80 27 
EZ81 29 
GY501 80 
0830 40 
GZ32 48 
GZ34 00 
HN309 11.60 
KT96 41.00 
KT61 11.85 
KT66 18.06 
KT81 11.76 
KT81(706) 

21.13 
KT88 88.00 
KTW61.00 11 
KTZ41 60 
MIA 88 
MLA 40 
M8F4 50 14 76 
MX40 63 
N78 11.50 

N108 81.50 
0A2 38 
0C3 38 
OZ4 40 
PC86 80 
PC88 60 
PC97 50 
PCC84 40 

PCC189 55 
PCF80 30 
PCF82 36 
PCF84 60 
PCF86 60 
PCF801 50 
PCF802 60 
PCF806 80 
PCF806 70 
PCF808 66 
PCL82 85 
PCL83 66 
PCL84 46 
PCL85 90 
PCL86 45 
PD600 11.30 
PENA411.00 
PETB411.00 
PEN45 76 
PEN46 40 
PL38 55 
FL81 50 
FL82 45 
PL83 45 

pL600 B0 
P1,604 80 

PL608 90 
PL609 11.10 
PL802 95 
PX4 4840 
PX25 12.60 
PY83 08 
PY81 80 
PY82 35 

PY600 41.00 
PY800 40 
PY801 60 
112 76 
R19 60 
8130 11.76 
BP4 50 
BP41 60 
BP61 75 
8TV280180 

110.00 
0U25 1140 
8U2150 75 
T41 11.00 
TDD4 SO 
U30 75 
U14 78 
U19 1300 
U25 80 
U26 80 
U78 86 
15191 75 
U251 80 
U301 83 

U404 6Ó 
U801 11.18 

UABC80 40 
UAF42 66 
UBC41 60 
UBC81 40 
UBF80 40 
UBF89 85 
110084 43 
UCC86 40 

UCH42 70 
UCH81 40 
UCL82 36 
UCL8S 60 
UF41 80 
UF89 40 
UL41 85 
UL84 40 
UM80 80 
CUB 1175 
U157 11.75 
11118 11.75 
11119 50 
UY21 60 
UY41 48 
UY86 40 
VMY46 85 
FMB 41E6 
VR305/30 88 
VR160/30 85 
V11111 75 
VÚ120 £1.00 
VU608 18.00 
W81M 63 
Y63 50 

Transistors 
BFY60 28 
BFYS1 10 
BY100 16 
BZY88 16 
CR81-40 47 
DD003 15 
OET102 30 
GET882 16 
037M 37 
118100A 80 
M7E620 87 
MJE2966 

1137 
MJE3055 87 
NKT212 27 
NKT214 lb 
NKT223 U 
NKT261 24 
NKT713 25 
0A70 10 
0A71 10 
0A81 O6 
°A86 12 

0A91 07 
0A211 30 
OAZ201 50 
OAZ207 47 
OAZ210 32 
OAZ222 45 
OAZ224 45 
OAZ241 22 
OAZ242 23 
OAZ246 23 
0C35 60 
0C44 17 
OC45 12 
0057 60 
0058 60 
0069 65 
0071 12 
0072 20 
°C61 20 
0081D 20 
0082 25 
008913 20 
0084 25 

00170 15 
0C171 80 
0C200 40 
OCP71 97 
ORP12 60 
Z8170 1 
Z8178 P on A 
ZTX107 1 
ZTX108 1 
ZTX300 1 
ZTX304 2 
ZTX500 1 
ZTX503 177407 
ZTX581 

Integrated 
Circuits 

48 
48 
42 
50 
20 
42 
70 

7437 66 
7438 65 
7440 80 
7441AN 76 
7442 75 
7460 20 
7451 20 
7453 20 
7464 20 
7460 20 
7470 80 
7472 80 

7473 40 
7474 40 
7475 65 
7476 46 
7480 80 
7482 87 
7483 1700 
7484 90 
7488 45 
7490 75 
7491A141100 
7492 75 

7493 75 
7494 80 
7495 80 
7496 £1 00 
7497 £6 25 
74100 12 50 
74107 60 
74110 80 
74111 11.46 
74118 1100 
74119 1190 
74121 60 

74122 1136 
74123 01870 
74141 11100 
74145 11.60 
74150 1885 
74151 1110 
74154 11.00 
74155 41.66 
74156 1155 
74157 1180 
74170 1410 
74174 8100 

74175 51 35 
74176 1160 
74190 11.95 
74191 1195 
74192 12.00 
74193 1800 
74194 12.50 
74195 1185 
74196 11.50 
74197 11-60 
74198 1480 
74199 1480 

1E914 07 
18113 26 
18202 28 
X0302 22 
20371 28 
2N404 20 
2E697 16 
251706 10 
2111182 85 
2E1305 92 
2E2147 76 
2162180 60 
2N2218 20 
2N2219 20 
2N2869A 16 
2/0244411.91 
2972848 45 
2/02904 20 

10 
2N3056 76 

2N3702 10 
2N3819 36 
2114289 15 
AAZ12 80 
AC326 20 
AC127 26 
AC128 20 
ACY20 20 
ACY39 50 
AD140 50 
AD149 50 
AD161 87 
AF115 85 
AF117 25 
A8Y26 25 
BC107 10 
BC108 10 
BC109 10 
BC169C 16 
3F898 28 

7400 
7401 
7402 
7403 
7404 
7405 
7406 

7408 
7409 
410 
411 
412 
413 
416 
417 
420 
422 

20 
20 
20 
20 
20 
20 
30 
80' 
20 
45 
20 
23 
42 
30 
80 
80 
20 
48 

7423 
742E 
7427 
7428 
7430 
7432 
7433 

Express postage 
& Valves 

VALVE MAIL ORDER CO. 
WELLFIELD ROAD, LONDON SW I6 2BS 

Special Express Mail Order Service 
large S.A.E. for list. Phone 677 2424 (4 lines) 

transistor, over 10 post free. Integrated Circuits P 
for each additional item, over L5.00 post free 8 

Sp, 

16a 

Send 

I p per 
plus Ip 

Train for 
television 

Course commences 6th September, 1972 
This is your opportunity to train as a television 

and radio engineer on our full -time Two -Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guilds Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical instruction on all types 
of modern receivers -including the latest colour sets. 

Minimum entrance requirements are Senior 
Cambridge or '0' Level, or equivalent In Mathematics 
and English. 

(Please send free prospectus to: 

Name I 
i 
I 
I 

ITHE PEMBRIDGE COLLEGE OF ELECTRONICS I 
(Dept. pW12 34a Hereford Rd., London W2 5AJ 

Irma wimmi 

Address 
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TEXAN 20+ 20 WATT. 
STEREO AMPLIFIER 

Electro Spares can now supply all the components to build the 
"Texan" Amplifier, featured in Practical Wireless May /June 1972. 
All components are brand new with fibre glass p.c. board, all 
metalwork, knobs, finished silver trim front panel, etc. etc. 

TOTAL COST OF COMPLETE COMPONENTS 
ONLY E27.85 -POST FREE I 

All components are available separately, to enable the constructor 
to obtain just what parts he requires at any one time. Please 
send S.A.E. for free list. 
SPECIAL CONTEMPORY STYLE SLIMLINE METAL 
CASE WITH WOODEN END CHEEKS IS NOW 
AVAILABLE FOR THIS AMPLIFIER -DETAILS IN- 
CLUDED WITH ALL LISTS, OR AVAILABLE ON 
RECEIPT OF S.A.E. 

P. E. `GEMINI' 
STEREO AMPLIFIER 

30 Watts (R.M.S.) per Channel into 8 Ohms ! ! 

Total Harmonic Distortion 0-02% I! 
Frequency Response ( -3 dB) 20Hz- 100kHz 11 

This high quality Stereo Amplifier for the Home Constructor was 
described in a series of articles in "Practical Electronics ", from 
November 1970 to March 1971. le is now recognised as practically 
the ultimate in High Fidelity and is certainly equal to anything 
one can buy, no matter what the cost, but it is well within the 
capabilities of the ambitious constructor. 
We can now supply a reprint of the articles in booklet form, 
price 55p plus 4p postage, with free complete component 
price list. 
For free price list only, or a complete free specification, please send 
a foolscap size S.A.E. 
All parts available separately. es 2f B DE BAR, 

CHESTERFIELD, DERBYSHIRE. 
QUALITY SERVICE VALUE 

ELECTRO SPARES 
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SEW DIE FAS 
USED EXTENSIVELY BY INDUSTRY. GOVERNMENT DEPARTMENTS. 

EDUCATIONAL AUTHORITIES, ETC. 
LOW COST QUICK DELIVERY OVER 200 RANGES IN STOCK 

OTHER RANGES TO ORDER 

NEW "SEW" DESIGNS! 
CLEAR PLASTIC 

METERS 

eA , TYPE SW.100 
100x80 mm. 

20V. D.C. .. 18.10 
50µA 13 60 50V. D.C. .. 18.10 
50 -0 -50µA 63 46 300V. D.C. 18.10 
100µA 13 46 1 amp. D.C. 1810 
100. 0.100µA 13 36 5 amp D.C. 1810 
600µA 13 20 200V. A.C... 13.10 
1mA 13 10 VU Meter .. 12.76 

BAKELITE PANEL 
METERS 
TYPE S -80 

80 mm. 
square fronts 
60µA 18.20 
60.0 -5014A 13.10 
100µA 13.10 
100.0 -100µA 1800 
600µA 1875 
lmA 1260 
20V. D.C. 1220 

50V. D.C. .. 2.80 
300V. D.C. 1880 
1 amp. D.C. 1280 
6 amp. D.C. 1280 
300V. A.C... 18.60 
VU Meter .. 16.87 

"SEW" CLEAR PLASTIC METERS 
Type MR 85P 411n. x 4110. fronts. 

°' -A 50mA 82.80 
100mA 2.80 
500mA 22 80 
1 smp. 1280 
5 amp. 12 
16 amp. 1280 
30 amp. 12.90 
20V. D.C. 22 B0 
50V. D.C. 92.80 

60µA 8860 150V. D.C. 9280 
50- 0.50µA 18 10 300V. D.C. 9280 
1003sA 1810 15V. A.C..... 2.80 
100 -0.100µA 28.00 300V. A.C. .. 1280 
200µA 9800 8 Meter lmA 9287 
800µA 22 90 VU Meter .. 2.80 
600. 0600µA 12 80 1 smp. A.C. 12.80 
lmA 8280 6 amp. A.C. 2.80 
1.0.1mA 12 80 10 amp. A.C. 9280 
5mA 2.80 20 smp. A.C. 2.80 
1OmA 2.80 30 smp. A.C. 9890 

Type 11R.62P. Olin. moan fronts. 
60µA 2.10 10V. D.C. .. A8.00 
60.0.60µA 2.20 20V. D.C. .. 2200 
100µA 1150 50V. D.C. .. 2.00 
100.0- 100µA 10110 300V. D.C. 2.00 
600µA ... . 10.90 113V. AC 0210 
1mA 19.00 300V. A.C. ,.. 62.10 
6mA 19.00 S Meter lmA 2.10 
10mA 2.00 VU Meter .. li -00 
60mA 1200 1 amp. A.C. 1200 
100mA 2.00 6 amp. A.C. 2.00 
600mA 2.00 10 amp. A.C. 2.00 
1 amp. . 2.00 20 amp. A.C. 2.00 
6 amp. 2'00 30 amp. A.C. 2.00 

Typs MR.66P. Olin. x Olin. Irona. 
60µA 247 10V. D.C. .. 280 
60-0-60µA 2.76 20V. D.C. .. 2-20 
100µA . 21176 60V. D.C. .. 2 80 
100-0-100µA 2.66 150V. D.C. 2 80 
200µA 2.66 300V. D.C. 2 90 
60001A 12.40 15V. A.C.... . 2 80 
600-04044A 220 50V. A.C..... 2 80 
1mA 22-20 130V. A.C. .. 12 80 
6mA 2 20 300V. A.C. .. 28 80 
lOmA 2-20 600V. A.C. .. 2 80 
60mA 220 8 Meter 1mA 2 87 
100mA 220 VU Meter .. 2 87 
600mA 220 50mA A.C. 12-20 
1 amp. 220 100mA A.C. 220 
6 amp. 2 20 200mA A.C. 2 20 
10 amp. 220 600mA A.C. 62 20 
16 amp. 2 20 1 amp. A.C. 2 20 
20 amp. 220 5 smp. A.C. 220 
30 amp. 2-80 10 amp. A.C. 2 20 
50 amp. 2 60 20 smp. A.C. 2 80 
6V. D.C. 220 30 amp. A.C.2-2 

*MOVING -IRON 
ALLOTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED.107. Sip 
overall 100mm x 
90mm x 108mm. 
A new range of high 
quality moving soll 
instruments Ideal 
for school experi- 
ments and other 
bench applications. 
3 mirror ecsle. The 

meter movement le easily accessible to 
deozonstrate internal working. Available 
In the following ranger: 
60µA 1500 
100µA 14-05 
lmA 1440 
60-060µA 1405 
1.0-ImA 24 40 
3A d.c. 14 40 
5A d.c. 14-40 
10V. d.a. 14 40 

20V d.c. .... 14.80 
50V d.c. ....24.40 
300V d.c. .. 14.40 

Duel range 
500mA /5A d.c.14.85 
5V /5OV d.c. 1486 

Type MR.38P. 1 21/8810. square fronts. 

60µA 2'10 
60-0-5OµA 61.90 
100µA 61.90 
1000-100µA 61.76 
200µA 61-76 
6004A /1.66 
600-0-500µA 1100 
lmA 6100 
1-0.1mA /1-00 
2mA /1.60 
6mA 1100 
]0mA 61.60 
20mA 11.60 
60mA 11.60 
100mA /160 
160mA 1.60 

200mA ....11 80 
300mA ....11 60 
500mA ....61.60 
760mA ..../1 80 
1smp. 80 
2 amp. .... I1 80 

amp. 1l60 
10 amp. .. 61.00 
8V. D.C. .. 11.00 
10V. D.C. .. 11.00 
16V. D.C. .. 6110 
20V. D.C. .. 11.80 
100V. D.C. 1160 
160V. D.C. 21 80 
300V. D.C. Al 60 
600V. D.C. 111 60 
750V. D.C. 111.00 
15V. A.C..... 111.70 
50V. A.C..... 11.70 
160V. A.C. .. 11.70 
300V. A.C. .. 1170 
500V. A.C. .. 21.70 
8 Meter 1mA 21.70 
VU Meter .. 29.10 

60µA 
Type MR. 6P Mn. annate Iront.. 

50.0.60µA ..6810 
100µA ....69.10 
100. 0100µA 1J7 
200µA ....61.27 
600µA ....21.76 
600.0.600µA 2170 
lmA 1170 
5mA 1170 
1OmA Il 70 
60mA 6170 
100mA 1.70 
500mA 1.70 
1 smp. 1.70 

6 smp. .. /1 70 
10V. D.C. .. Il 50 
20V. D.C. .. Il 50 
50V. D.C. .. 1 60 
800V. D.C. Il 60 
15V. A.C..... 61 80 
900V. A.C... Il 80 
8 Meter 1mA 21 86 
VU Meter .. 226 
1 amp. A.C. 8170 
6 amp. A.C. 41.70 
10 smp. A.C. 11.70 
20 amp. A.C. 1.70 
30 amp. A.C. 1170 

"SEW" BAKELITE 
PANEL METER 

Type MR.65. 3110. square Iront'. 

25µA 2.60 
50µA 2.76 
60-0-50µA 236 
100µA 2.86 
100.0.100µA 86 
600µA 220 
lmA 1196 
1-0-1mA 1 96 
5mA 6196 
lOmA 1196 
50mA 1196 
100mA 1.96 
500mA 1.96 

1 amp. .... 2195 
2 amp. 95 
5 amp. .... 6195 
15 amp. .. 21 95 
30 amp. .. Il 95 
50 amp. .. 2196 
5V. D.C. .. 21 95 
10V. D.C. .. 95 
20V. D.C. .. 21 95 
60V. D.C. .. 11-96 
150V. D.C. 2l-95 
300V. D.C. 11-95 
30V. A.C. .. 6L95 
50V. A.C. 95 
160V. A.C... 11 95 
300V. A.C... 2L95 
500mA A.C. 2195 
1 smp. A.C. 21-95 
S smp. A.C. 21-96 
10 smp. A.C. 6195 
20 amp. A.C. 1196 
30 smp. A.C. /1-96 
60 amp. A.C. 1196 
VU Meter .. 2.10 

EDGWISE METERS 
Type PE.70. 3 17 32in. x 1 16/38ín. x 

21ín. deep 

60µA 1810 
50.0 -60µA 13.00 
100µA 68.00 
100 -0.100µA 12-90 
200µA 2.90 

600µA ....2.76 
1mA 246 
300V. A.C 2.46 
VU Meter 2.40 

Send for illustrated brochure On SEW 
Panel Meter,- disconnte for quanittlei. 

MULTIMETERS for EVERYpurpose/ 
HIOSI MODEL 7801 
20,000 O.P.V. 
Overload protection 
6/26/100/500/1000 VDC. 
10 /50 /230/1000 VAC. 
60uA /260mA. 20K/2 rneg 
ohm. -6 to + 62db. 
1497. P. k P. 15p. 

MODEL PL486 
20k11/Volt D.C. 
8k0/Volt AC. 
Mirror scale. 
6/3/12/30/120/600V 
D.C. 3/30/120/800V 
A.C. 60 /600uA /80/ 
600 mA. 10 /100K/ 
1 Meg /10 Megll 

-20 to +40db. 2.971 P A P 1116p 

MODEL 6026 67 Ranges, 
( liant 511n. Meter, Polarity 
Reverse Switch. 
Sensitivity: 60K /Volt D.C. 
6K /Volt A.C. D.C. Volts: 
-126, 25, 1-25, 5, 10, 26. 
60, 125, 230, 500, 1,000V, 
A.C. Volta: 1.5. 3, 6, 10, 25, 
60, 125, 250, 600, 1,000V. 

D.C. Current: 25, SOLA, 2.5, 6, 25, 60, 250, 
500mA, 6. 10 amp. Resistance: 2K. 10K. 
100K, IMEO. 10 MEG. Decibels: -20 to 
+85 dB. 21860. P. 2 P. 171p. 

HZOEI MODEL 700K 
100,000 O.P.V. Overload 
protection. Mirror 'cale. 
.3/6/1 ß/15/3/8/12/30/00 / 
120 /300 /800 /1200VDC 
1.6/3/0/12/30/60 /160/300/600/ 
1200 V.A.C. 
15/30µA/3/8/30/80/160/300mA 
6/12 AMP. DC. 2K/200K/2 
Meg /20 Meg ohm -20 to 
+83 db 11860. P. A P. 20p. 

ilMODEL LT.301 1000 O.P.V 
0/10/60/260/1000 V. D.C. 
0110/50/260/1000 V. A.C. 
0/1/100 M.A. 0/150 K ohms. 
11.97. P. R P. 15p. 

THE MODEL MD.180 
Mirror scale. 20k /Volt D.C. 
10k Q Volt A.C. 30/00/300/ 
600/3,000 V. D.C. 0/120/ 
1,200 V. A.C. 
Current 0.60µA /0 -12/0 
900mA. 0.60K /0.0 MegO. 
-20 to + 03 dB. 14.26 
P P 15p 

MODEL 600 80.000 O,P,T 
with overload protection 
mirror scab 0/.5/2.5/10/26 
100/250 /500 /1,000v. D.0 
0/2.5110/25/100 /260/500/ 
1,000V. A.C. 0/60µA/6/601 
600mA. 12 amp, D.C. 
0 /60 /K /6 Meg. /80 Meg Cl. 
68876. Post pail. 

ROUND SCALE TYPE PENCIL TESTER 
MODEL TS.48 

Completely portable, simple 
to use pocket sized tester. 
Ranges 0/3/30/300V AC 
and DC at 2,000 o.p.v. 
Resistance 0.20K ohms. 
ONLY 6197 P. A P. 13p 

TER MODEL 117 F.E.T. ELECTRONIC 
VOLTMETER 

Battery operated, 
11 meg input. 20 
rangea. Large 41" 
mirror scale. Bite 
51" x 41' x 2I' 
DC VOLTS 0.3- 
1200V. AC VOLTS 
3 - 300V RMS. B0- 
800 V P -P. DC CUR- 
RENT 42 -12MÁ. 

Resistance up to 2000M ohm. Decibel. 
- 20 to + 51 db. Complete with leads /intrus. 
lions. 11760, P. A P. 20p. 

TE -20D RF SIGNAL GENERATOR 

Accurate wide range alg 
nal generator covering 
120 Kc /a.000 Mc /s on 
0 bands. Directly cali- 
brated Variable R.F. st- 
tenuator, su..lo output, 
Xtal socket for calibra- 
tion. 220/240V. A.C. 
Brand new with instruc- 
tions 216. -Carr. 371p. 
Sloe 140 x 215 x 107 
mm. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Hine: 20cps to 200 
he /e on 4 bands. 

Ç, Square: 20eps to 
r 30 kc /s. Output 

impedance 5,000 
ohms, 200/250V. 
A.C. operation. 
Supplied brand 
new and guaran- 
teed with instruc- 

tion manual and lead,. 11760. Gtr. 371p. 

TE -20RF SIGNAL GENERATOR 
Accurate wide range signal generator cover- 

ing 120 kc /s -280 
Mc /s on 6 bands. 
Directly calibrated 
variable R.F. at- 
tenuator. Operation 
200/240V A.C. 
Brand new with In- 
atruction. 116 
P. A P. 37íp. S.A.E. 
for detail,. 

840 Wide Angle lmA Mebn 
MW1.6 60mm square 2971 
MWl -8 80mm square 2.976 

P. A P. extra 

TMH LAB TESTER 
100,000 O.P.V. 61ín 
Scale Buzzer Short Cir 
cuit Check. Sensitivity : 

100,000 O.P.V. D.C. 6K/ 
Volt A.C. D.C. Volts: 
-5, 2.3, 10. 60, 250. 1.000 
V. A.C. Volte: 3. 10, 60, 
60. 250, 600, 1,000V. 
D.C. Current: 10. 100µA, 
10, 100. 500mA, 2.5, 10 

smp. Resistance: 1K, 10K, 100K, IOMEO, 
100MEG n. Decibels: -10 to +49 db. 
Plastic Cam with Carrying Handle. Size: 
701n. x 811n. x 31In. 112.90. P. d P. 25p 

RUSSIAN 22 RANGE MULTIMETER 
Model U437 10.000 o.p.v. 
A Orel class versatile In- 
strument manufactured in 
U.S.S.R. to the highest 
standards. Ranges: 2.6/10/ 
50/250/500/1000v D.C. 2 6/ 
10/00/260 /600 /1000v A.C. 
DC Current 100 wA /1 /l0/ 
100mA /1A. Resistance 
300 ohms /3/30/300K/3m O. 
Complete with batteries, 
test lead,, instructions and 
sturdy steel carrying case. 
OUR PRICE 16.97 P. A P. 25p. 

TO-3 PORTABLE OSCILLOSCOPE 

310. tube, Y smp. Sensitiv- 
ity 0-1v p -p /CM. Band- 
width 1-5 cps -1'6 MHz. 
Input imp. 2 meg Cl 25pF 
X amp. sensitivity 0.9v. 
P-P/CM. Bandwidth 1-3cpa 
-000kHz. Input imp. 2 
meg O 20pF. Time base. 
6 ranges 10 cps- 300kBz. 
Synchronisation. Internal/ 

external. Illuminated usais 140 x 215 x 930 
mm. Weight l5116. 220/240V. A.C. Supplied 
brand new with handbook. A40.00. Carr. 50p. 

HONEYWELL 
DIGITAL 
VOLTMETER 
VT.100 
Can he panel or 
bench mounted. 
Bealc meter mea- 
sures 1 volt D.C. 
but can be used to measure s wide range of 
AC and DC volt. current and ohms with 
optional plug in cards. Specification: Accu. 
racy: ±0.2. ±1 digit. Resolution: 1mV. 
Number of digits: 3 plus fourth overrsnge 
digit. Overrange: 100% (up to 1999). Input 
Impedance: 1000 Meg ohm. Measuring cycle: 
1 per second. Adjustment: Automatic zero- 
ing, full ,sale adjustment against an Interns! 
reference voltage. Overload: to 100v. D.C. 
Input: Fully tloating (3 poles). Input power: 
110.230v. A.C. 60/60 cycles. Overall size: 
62in. x'2 13 /16in. x 8 3 /13in. AVAILABLE 
BRAND NEW AND FULLY GUARAN- 
TEED AT APPROX. HAT.F PRICE. 
149 97k. Carr. 50p. 

G. W. SMITH 
& CO (RADIO) LTD. 

Also see next two pages 
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SEMI-CONDUCTORSIVALVES 
ALL DEVICES BRAND NEWAND FULLY GUARANTEED 

Transistors Z l £ 2N3416 37p 2N6459 40p BC116 15p RFW9 Óp NKT223 27p Circuits 
241301 20p 2N3417 87p 29102 25p BC116 15p 131,X12 229 NKT224 229 

20302 209 2143439 180p 28103 26p BC118 15p BF X13 22p NKT225 22p 

20303 20p 2N3440 97p 28104 23p BC119 30p BFX29 25p NKT229 80p 

20306 92p 2573564 17p 28301 50p BC121 20p BFX30 25p NKT237 35p 

2G308 30p 2N3565 15p 28302 509 BC122 20p BFX37 80 NKT238 259 

2G309 30p 2N3566 220 28303 80p BC125 15p BFX44 87p NKT240 27p 

20371 159 2N3568 25p 28304 76p BCI26 20p BFX88 87p NKT241 27p 

2G374 20p 2243569 259 28501 32p BC134 12p BFX84 259 NKT242 20p 

2G381 22p 2N3570 125p 28502 859 BC135 12p BFXB5 809 NKT243 829 

2N388A 49p 2N3572 97p 28503 27p BC136 15p BFX86 259 NKT244 17p 

2N404 20p 2N3605 27p 3N83 409 BC137 15p BFX87 259 NKT245 20p 

214696 15p 2N3506 279 3N128 70p BC138 20p BFX88 20p NKT281 20p 

214697 15p 2N3007 229 3N140 77p BC140 35p BFX89 629 NKT262 SOp 

2N698 25p 2N3638 18p 3N141 72p BCI41 35p BFX93A 70p NKT284 20p 

2N699 30p 2N3838A 20p 3N142 660 BC147 IOp BFY11 42p NKT271 20p 

217706 lOp 2N3641 1Sp 3N143 870 BC148 lOp BFYI8 25p NKT262 20p 

2N706A 12p 2N3642 18p 3N152 87p BC149 1213 BFY19 259 NKT274 20p 

2N708 15p 2N3843 20p 40050 65p BC162 17p 131,121 42p NKT275 20p 

2N709 820 2143644 259 40250 60p BC153 20p BFY24 46y NKT278 25p 

2/4718 25p 2N3645 259 40251 329 BC154 20p BFY29 409 NKT281 27p 

2N718A 30p 2N3091 16p 40309 32p BC157 15p BFY30 40p NKT401 87p 

2N77.6 309 2N3692 180 40310 45p BC158 llp BFY41 50p NKT402 90p 

271727 30p 2N3693 15p 40311 8513 BC159 12p BFY43 82p MKT403 75p 

2N914 17p 2N3694 18p 40312 47p BC160 Sb9 131,150 209 NKT404 65p 

2N918 17p 2143702 109 40314 879 BC167 llp BFY5I 20p NKT405 75p 

2N918 30p 2N3703 lOp 40315 879 BC788B 10p BFY62 20p NKT406 6213 

2N029 22p 2513704 lep 40316 479 BC168C lep BFY53 16p NKT451 82p 

2N930 20p 2143705 lOp 40317 87p BC169B llp BFY58A 57p NKT452 82p 

2N987 409 2N3706 pp 40319 559 BC169C 129 BFY76 42p NK1453 47p 

2N1090 22p 2N3707 llp 40320 47p BC770 12p BFY77 67p NKT713 20p 

2N1091 22p 2273708 79 40323 32p BCI71 169 BFY90 650 NKT717 42p 

2NI131 259 2143709 9p 40324 47p BCI72 169 B81/19 179 NKT734 27p 

2N1132 259 2N3710 99 40326 870 BC175 22p BBX20 169 NKT736 35p 

2141302 17p 2N3711 12p 40329 309 BC177 20p B8X21 20p NKT773 25p 

2141303 17p 2N3713 1879 40344 27p 11C178 209 138X26 459 NKT781 30p 

2N1304 22p 2213714 2009 40347 57p BC179 20p B8X27 47p 0C16 SOp 

2211305 22p 2N3715 123p 40348 62p BC382 lOp B8X28 32p OCIO 37p 

2241306 259 2143716 1809 40360 40p BC182L lOp B8X80 82p 0020 759 

2/41307 269 2N3773 2409 40361 Op BC183 9p BOXel 820 0022 50p 

2N1308 259 2N3791 POOP 40362 50p BC183L Op BBX76 15p 0(723 60p 

2N1309 259 2N3819 849 40370 32p BC184 119 X7 
DD b á0p 

2N1507 17p 2N3820 66 40406 57p BC184L lep 
B878 

Pd 002 p 

2141613 20p 2143823 609 40407 40p BC186 259 BBY24 16p 0C26 25D 

2141631 850 2N3864 279 40408 52y BC187 27p B8126 15p 0C28 80p 

2N1632 809 2N3854A 279 40409 55p BC212L 129 13131(28 17p 0C29 809 

2N1837 SOP 2273855 27p 40410 82p BC213L 12p BOY27 16p 0C35 60p 

2N1638 27p 2N3855 A 80p 40412 60p BC214L 16p BBY28 17p 0C36 609 

2N1839 279 2143868 SOp 40467A 57p BCY10 27p BOY29 17p 0041 22p 

2N1701 184D 2N3856A 859 40468A 860 BCY30 27p 138132 25p 0C42 25p 

2N1711 249 2213858 259 40528 72p BCY31 800 BeY30 26p 0C44 15p 

2/41889 82p 2N3858A SOp 0600 57p BCY32 50p BOY37 259 0045 12P 

2/41893 87p 2N3859 27p 40603 50D BCY33 25p 
BBY99 p 0070 15 

2142160 67p 2N3860A 30p 
AC107 30p BCY34 80p 

202 BCY38 40p 1391743 509 0071 12p 

2212193 40p 2/43886 150p AC127 24p BCY39 60p 138151 32p 0072 129 

2N2193A 429 2N3077 400 AC128 20p BCY40 60p B8Y52 329 0073 30p 

2N2194 27p 2N3877A 40p AClbl 18p BCY41 16y BSYSS 379 0074 30p 

2N2194A 80p 2N3900 370 AC162 22p BCY42 16p 13B1154 40p 0076 22p 

2N2217 25p 2N3900A 40y AC154 229 BCY43 16p 
1181(79 46 0077 30D 2N2218 209 2N3901 97p AC176 20p BCY54 829 
1381(90 67P 00713 20p 2N2219 20p 2N 1381(90 3903 20p AC187 25p BCYSB 22D 

SY95A lSp 0081 20p 2N22'20 2513 2N3904 259 AC188 259 BCY59 220 B 

2N2221 26p 2213905 809 ACY17 279 BCY60 97p C4'24 16D 0081D 20p 

2212222 20p 2N3000 25p ACY18 24p BCY70 159 C450 16p 0082 2513 

2N2222A 26p 2144058 12p ACY19 24p BCY71 20p 0E1'102 80p 00821) 15p 

2N2297 80p 0274059 lOp ACY20 209 BC172 150 GETI13 20p 0083 25p 

2N2388 16p 2144060 12p ACY21 20D BCY78 30p GET114 20p 0084 25P 

2N2389 15p 2N4061 12p ACY22 10p BCY79 82p GET118 209 0C139 25p 

2N2369A 1513 2N4062 129 ACY28 179 13C210 272 GET120 250 0C140 32p 

2N2410 42p 2144244 479 ACY39 472 BCZll 40p GET873 12p 0C170 25P 

2142483 27p 2N4248 16p ACY40 20D BD112 509 0E1980 30p 0C171 30p 

2N2484 32p 21444249 169 ACY4I 15p BD118 112p 0E1887 20p 00200 40p 

2N2539 22p 22111260 18y ACY44 25D BD121 869 GET889 82p OC201 80p 

2N2540 22p 2N4254 42p AD140 47p BD123 809 GET890 22p 0C202 75p 

2542613 35D 2N4255 42p AD149 479 BD124 000 0E1896 22p OC203 40p 

2272614 SOp 2514284 17p ADOSO 62p BD131 75p 0ET897 22p 0C204 40p 

2N2646 40p 2N4285 17p AD181 35p BD132 80p 0E1898 92p 00205 759 

2N2711 25p 2N4286 17p ADIOS 35p BDY10 1260 MAT1O0 269 0C206 95p 

2N2712 259 2N4287 17y AF109 45p BDY20 105p MAT101 25 p 00207 75p 

2212713 27p 2214288 15p AF114 25p BDY61 126p MAT120 26p OCP71 42D 

2572714 809 2N4289 17p AF116 25p BDY62 1000 MAT121 25p ORP12 609 

2272904 20p 2N4290 129 AF116 25p BF115 860 MJ400 107p ORP60 40p 

2N2904A 25p 2N4291 169 AF117 20p BF117 47p MJ420 809 ORPeI 42p 

2N2905 25p 2N4292 16p AF178 60p BF162 88p MJ421 80p P346A 22p 

2N2905A 20p 2N4294 17p AF121 30p BF154 20p MJ430 102p ST140 15p 

2212906 20p 2274303 479 AFI24 22p BF158 160 M3440 96p BT141 20p 

2N2906A 25p 2N4984 16p AF125 19p BF169 869 30J480 97p TI834 82p 

2212907 28p 2N4965 18p AF126 19p BF163 869 MJ481 126p TI843 40p 

2142923 16y 2N5027 52p AF127 113p BF187 18p M3490 100p TI844 lOp 

2272924 159 2N5028 57p AF139 28p BF170 38p 14J491 187p TI845 27p 

2212925 16p 2276029 479 AF178 42p BF173 lOp MJE340 60p TI846 Ilp 
2N2926G lOp 2N5030 42p AF179 459 BF177 80p MJE370 80p TI847 llp 
21429260 109 2275172 129 AF180 50p BF178 26p M3E371 809 TI848 12p 

2N29201 109 2N5174 629 AF181 40p BF179 30p MJE620 80p TI849 12p 

2213011 SOp 2215175 629 AF186 39p BF180 259 1432521 70p TIS50 12D 

2173014 82p 2N5176 45p AF239 30p ßF181 329 MPF102 42p TI851 lOp 

2273053 180 2N5232A SOp AF279 479 BF182 80p MPF103 35p TI862 lip 
22/3054 489 2275245 46p AF280 47p BF184 209 MPF104 87p TIB53 EEp 

2N3055 809 2N6246 429 AFZI1 389 BF185 20p MPF106 37p XB112 122 

2213133 300 2N5249 87p AOY26 25p BF194 159 MP83638 82p XC141 35P 

2N3134 16p 2N5266 826p ASY27 SOP BF195 16p NKT124 42p ZTX107 15p 

2N9135 269 2N5305 879 ABY29 249 BF196 15p NKT125 27p ZTX108 12p 

2N3136 259 2155306 40p A8Y29 27p BF197 159 NKT126 27p ZTX109 lSp 

2N3390 25p 22/5307 87p A8Y50 25p BF198 16D NKT128 27p ZTX300 12p 

2273391 20p 2N5308 37p AOY51 32p BF200 350 NKT135 279 ZTX301 lbp 

2N3391A 30p 2275309 825 A8154 25p B2224 14p NKT137 829 ZTX302 20p 

2213392 179 2275310 42p A8167 46p BF225 19p NKT210 80p ZTX303 20p 

2143393 16p 2N5354 27p A81/80 329 BF237 289 NKT211 SOp ZTX304 26p 

2143394 15p 2N5355 27p ABZ21 51p BF238 229 NKT212 SOp ZTX500 15p 

2N3402 22p 2N5356 320 AUY10 150p 13F244 28p NKT213 802 ZTX601 18p 

2N3403 22p 2N5365 47p BC107 lOp BFW61 47p NKT214 POp ZTX502 201) 

2N3404 32p 2275368 829 BC108 lOD BFW87 25p NKT215 22p 22X503 179 

2N3405 45p 2905307 57p BC109 10p BFW88 28p 90K2216 35p ZTX504 40p 

2N3414 22p 2N5457 S0p Bl'11S lOp BFW89 2013 NKT217 409 ZTX531 25p 

Integrateti F./ 11111 709 SN7437 64p 
F311121 259 8147440 2,09 

8N7441AN 
759 

8147442 769 
8N7446 1000 
8/47447 1359 
9147448 125P 
8147450 809 
8277451 20p 
8147453 20p 
8147454 20p 
8217460 20p 
8907472 90p 
8907473 40p 
8277474 40p 
8217475 45D 
8147478 459 
8177483 87p 
9907488 33p 
8277490 879 
8 /47492 87p 
8147493 87p 
8277495 87p 
9907496 87p 
82774107 52p 
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CA3000 1809 
CA3005 1179 
CA3007 2689 
CA3011 769 
CAS012 882 
CA3013 1059 
CA3014 124p 
CA3018 84p 
CA3018A 

110p 
CA3019 849 
CA3020 1269 
CA3020A180p 

CA3021 1569 
CA9022 1809 
CA3023 1289 
CA3026 1009 
CA3028A 74p 
CA3028B 

1059 
CA3029 879 
CA3029A 

166p 
CA3030 1379 
CA3035 122p 
CA3036 729 
CA3039 82p 
CA3041 1099 
CA3042 109P 
CA3043 187P 
CA3044 MD 
CA3045 1229 
CA3046 81p 
CA3047 137p 
CA3048 204p 
CA3049 180p 
CA3050 185p 
CA3051 13413 
CA3052 185p 
CA3053 449 
CA3054 1090 
CA3055 240p 
CA3059 105p 
CA3064 120p 
FCH101 85p 
FCHl11 l05p 
FCH121 105D 
FCH13l 505 
FCH141 105p 
FCH161 105p 
FCH171 1052 
FCH181 105p 
FCH191 305p 
FCH201 130p 
FCH211 130p 
FC11221 130p 
FCH231 150D 
FCJl01 I80p 
FC3111 150D 
FCJ121 275D 
FCJ131 275D 
FCJ141 525v 
FCJ201 100p 
FCJ211 275p 
FCK101 430D 
FCL101 2302 
FCY101 1022 
FJH101 25p 

FJH13l 259 
FJH141 2.52 
FJH151 259 
FJH16l 70p 
FJH17l 25p 
FJH181 25D 
F311221 25p 
FJH231 25p 
FJH241 25p 
FJH25l 25p 
FJJ101 50p 
FJJ111 502 
F33121 60p 
FJJ131 80p 
F33141 1259 
FJJI81 750 
FJJ191 859 
FJJ211 12,69 
FJJ251 1259 
FJLI01 126p 
FJY101 86p 
ICl2 t1.80 
L900 40p 
L914 40p 
L923 409 B1474153 
L/31380 1E813 1359 
MC7242 809 8N74154 
MC780P 2470 200D 
MC788P 1489 8N74160 
MC790P 1249 180p 
MC792P OS 9 82774161 
MC799P 88p 260p 
MC1303L 8N74164 

5009 2E0p 
MC1304P 81474165 

2269 2259 
MC1305P 8N74192 

8809 175p 
MC838P 8/474193 

649p 175p 
MC14352 TAA24I 

3459 18ED 
MC15520 TAA242 

481p 425p 
MC1709C0 TAA243 150p 

94p TAA263 75p 
MF'C4000P TAA293 97p 

65p TAA300 175p 
8N7400 209 TAA310 125p 
8N7401 209 TAA320 72p 
8907402 20p TAA3501759 
8217403 202 TAA433 147p 
8N7404 209 TAA521132p 
8277405 200 TAA622 360p 
8N7406 SO p TAA530 495p 
8N7408 20p TAA811 445p 
8147409 209 TAB101 979 
8N7410 209 TAD100 150p 
8N7411 239 TAD110150p 
8907412 48p 8L403D 16 P 

8277413 80p 81,702C 147p 
1E7416 84p UA702A 280p 
8N7417 84p UA702C 770 
8147420 209 UA703C 137p 
8217423 61p UA709C 45p 
8N7427 48p UA710C 125p 
8N7428 809 UA716 187p 
8907430 209 UA723C 100p 
8N7432 489 UA730C 180p 
8N7433 80p UA741C SOD 

BRIDGE 
RECTIFIERS 
PLASTIC 
ENCAPSULATED 
600 PIV IA 509 

50 PIV 2A 45p 
100 PIV 2.A 50p 
200 PIV 2A 55p 
400 PIV 2A 809 

50 PIV 4A 
100 PIV 4A 
200 PIV 4A 
400 PIV 4A 
600 PIV 4A 
50 PIV 6A 

100 PIV BA 
200 PIV 8A 
400 PIV 6A 
800 PIV 6A 

40p 
ß0p 
65p 
85p 
70p 
45p 
559 
859 
75p 
85p 

SILICON RECTIFIERS 
MINIATURE WIRE ENDED PLASTIC 

SERIES IN PL CL 
1 AMP 15 AMP 3 AMP 

4001 60PIV 7p 82 192 
4002 100PIV 7p 92 20p 
4003 200PIV Sp 1OP 22p 
4004 400PIV 8p lop 25p 
4005 600PIV 10p 12P SOP 

4006 800PIV 1Ep 15p 272 
4007 1000PIV 15p 169 802 

50+ less 10% 100+ less 20% 

SILICON RECTIFIERS 
STUD MOUNTING 

SA 10.0 17-51 35A 
100PIV -. 45p 50p E1 22 
200PIV 25p 50p 55p II 42 
400PIV 30p 55p 62p f1 77 
600PIV 32p 60p 72p 52 12 
800PIV 35p 759 87D 0247 
1000PIV 40p 859 2105 0E-77 

50+ less 15% 100+ less 20% 

ZENER DIODES 
40051W 1.5 WATT 10 WATT 

3.3.33 V 2.4 -100 3.9 -100V 
lop each 25p each I 40p uch 
25+ less 15% 100+ lese 20% 

TRANSISTOR DISCOUNTS:- 12 + 10%; 
25 + 15%; 100 + 20% any one type. Poet- 
age on all Semi Conductors 7p extra. 
S.A.E. FOR FULL LISTS. 

E See previous page G.W. SMITH & Co. (RADIO) LTD. 

VALVES 
0A2 38p 25Z4 SOp I FM80 459 
082 459 25Z5 429, F M81 80p 
024 309 2526 650 F )1"4 35D 

1L4 20p 30015 80p 1 V"5 21.00 
IRS 40p 30C17 90p F 1197 709 
I85 30p 30018 80p F Y5l 40p 
IT4 252 30F5 85p F 186 40p 
IU4 SOD 30FL1 75p F 187 42p 
IU5 60p 30FL12 120p F240 5Sp 
21321 85p SOFL14 95p 1.241 50p 
3Q4 50p 30L15 85p F580 27p 
394 359 30L17 80p F Z81 29p 
3V4 48p 30P12 80p 't Z32 48p 
5134 752 30P19 85p1(4Z34 60p 
5U4 35p 30PL1 75p KT66 f2 05 
5V4 45p 30PL13 93p.KT88 12 00 
513 40p 30PL14 90p 5tU14 75p 
524G 40p 351,6 50p PABI'80 40p 
6/30L2 SOp 35W4 35p PC86 80p 
6AC7 40p 3554 353 PC88 60p 

6A07 409 3025 SOpll'C97 45p 
64.115 369 50B5 50p PC900 49p 
6AK6 80p 5005 509 PCU'y4 40p 
6A L5 209 80 550 l'CCtlS 40D 

6AM0 302 86A2 50p 20(788 65p 
6AQ5 889 807 SODIPCCtl9 50v 

6A86 Op 1625 50p PCC189 SSp 

6418 3613 5763 70o PCF80 30p 
8AU8 85p 6146 1801 PCF82 94p 
BAVE 30p AZ31 55p PCF84 80p 
6BA8 869 CY31 35p PCF86 60p 
6BE6 30p DAF9I 30D PCF800 BOp 

6B110 76p DAP96 45p PCF801 Sop 
6036 609 DF9I 22p PCF802 50p 
6BQ7A OD DF96 45p PCF806 BOp 

6BR7 9013 DK91 40p PCF806 709 
6ßR8 70p DK92 55p PCF808 769 
6BW0 85p DK96 502 PCL82 85p 
6BW7 80p DL92 35p PCL83 85p 
6BZ6 Op DL94 48p PCL84 45p 
13C4 38D DL98 45p PCL85 40p 
001136 12513 DM70 40p PCL86 46p 
6CL6 60p DYeb 32p PFL200 6S9 
6CW4 65 p DY87 33p PL30 66p 
6F1 820 E88CC 100p PLel 60p 
6260 35D E1801, 100p PL132 45p 
6F13 460 EABC80 359 PL83 450 
6F14 709 EAF42 S50 PL84 40p 
8F16 BSp EB91 20p P1.500 75p 
0F18 50p EBC41 55p PL504 80D 

6F23 85p EBC81 30p P132 659 
8116 17p EBF80 40D PY33 O39 

8J4 Op FBF PY80 40 

6J5 25p EBF89 
83 

329 
40D 

FY81 SOp 
D 

6J50T 809 EBL21 800 PY82 36D 
638 0p ECM 80p PY83 38p 
6J7 45p EC88 00p PY88 409 
6K80 40p ECC40 65p PY800 40p 
61.80T 45p ECC84 30p PY801 150p 

6LD20 50p ECC85 40p 1725 80p 
6Q7 40p ECC88 40p 9126 80p 
88A7 40p ECF80 35p USO 40p 
6007 40p ECF82 35p U62 SSp 

6837 400 ECF86 859 U191 75p 
68K7 40p ECH21 57p U281 40p 
68L7 85D ECH36 100D 17282 40p 
88277 35p EC1142 75p 17301 40p 
68Q7 40p P:CH81 30p U801 61.80 
6174 Bop F:CH83 45D UABC80 40p 
BV60 25p F.CL80 46p UAF42 55p 
6V80T 32p F.CL82 35p UBC41 50p 
6X4 38p ECL83 70D UBC81 40p 
6X50 30p ECL86 40p UBF80 40p 
8X6GT 40p EF37A 120p UBF89 95p 
1002 50p EF39 50p UCC84 49p 
10F1 75p EF4O 50p U2C06 409 
10PI3 80p F.F41 65p UCF80 55p 
10P14 51.10 EF42 70D UCH21 605 
12AT0 80p EF80 25p UCH42 70p 
12AT7 30p EPOS S5p UCH81 40p 
12AU7 30p EF86 30p UCL82 86p 
12AX7 80p EF89 289 UC1,83 80D 

12AV8 Op EF91 UF41 60p 
12BA6 400' EF92 SOD 

SOP 
UF80 359 

1213E6 409 EF183 35D UFOS 40p 
12BH7 45p EF184 S5p UF89 402 
19AQ5 S5p EH90 40p 111.41 469 
20D1 50p EL34 509 UL84 40p 
20F2 85p EL41 609 1.71(41 489 
20L1 31-10 EL42 65D UY85 40p 
20P1 50p ELM. 55p VRI06/30389 
2OP3 800 EL84 25D VR150/30 S5p 

201.4 61.10 E1,85 43D 
20P5 51.20 EL91 SOP Add 18p in f 
251.6 60p EL96 16p foe pMape 

DIODES i RECTIFIERS 
1N34A lOp BA154 lPp GJ7M 37p 
127914 7P BAX13 12p OAS 17p 
IN918 1 O BAX16 7p 0A6 124 
AA119 7p BAY31 7p OA10 22p 
AA129 10p BAY38 16p 0A9 lOp 

AAZ13 109 BY100 15p 0A47 8p 
AAZ15 lOp BY103 220 OA70 79 

BA100 16p 131122 87p 0A73 loo 
BA102 30p BY124 15p OA79 7p 

BA110 25p BY128 129 OA81 Bp 

BA111 27p BY127 15p OA85 7D 

904.112 70p 131184 629 0A90 7p 
BA115 79 BY2I0 86p 0491 79 
BA141 32p BY211 30p 0A95 79 

BASIS 32p BYZ12 309 OA200 7p 

BA144 I2p BYZ13 26p OA202 lOp 
B.4145 20p BYZIB 40p 0.4210 17p 

See opposite pag 
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11/-f/ EQ l //i 3 1A VT 
SAVE UP TO 
33)§% OR MORE 
SEND S.A.E. FOR 

DISCOUNT PRICE LISTS 

AND PACKAGE OFFERS! 
RECORD DECKS 
BIR 
UA601 1497 
C1291 1860 
MP60 11040 
610 11407 
610 11160 
510 8940 
810 18846 
MP60 /0800 81190 
MP60 TPD1 11712 
MP60 TPD1/ 

0800 11960 
MP60 TPD2 81640 
610 TP1M 82086 
610 TPD1 11820 
910 Package. 1966 
HT 70 11499 
11T70 /0800. 11725 
HT 70 Pack *51.60 
HT70 Pack/ 

0800 88896 

GARRARD 
2026 T /C 1860 
40B 1926 
SP26 III 81026 
BL66B 11845 
AP76 11886 
8L72ß 12896 
8L96ß 13850 
401 *58.60 
ZERO 100A 0996 
ZERO 1008 18760 

GOLDRING 
OL89/2 
GL89/2/P 
111.72 
OL72/P 
OLIO 
OL76P 
LID76 
LID72 
(49 
OL86P/C 
LID86 
0101 

NONE= 
PL12AC 
PL160 
PLA26 

124*5 
*58.60 
18066 
181.86 
18866 
/896 
l866 880 

8g6-86 
116*5 

18220 

88545 
/6016 
682.86 

TROUE 
TD126 18760 
TD126AB 81060 
TX26 17-40 
TD160 12960 
TD160A II 136-96 
TD160AB II 839-96 
150 Plinth 1880 
T%II 8280 

Stereo Cartridge 1 Mono 
All oteen lees cartridge 
Carriage 60p extra any model. 

RECORD DECE PACKAGES 
Deoks supplied with 
cartridge ready 
wired in teak 
veneered plinth with 
(lover. 

arrard 2026TC /9TAHOD 
arrard OP26 III /9TAHCD 
award SPIS III /0800 
arrard SPIS III/3176.6 
award SP26 III /3144.7 
arrard SPIS III /3144 -E 
Pí6 III /0800 (Play-on PIC) 
arrard AP76 /0800 
arrard AP76/1175 -6 
errand AP76 /M65E 
arrard AP76 /M75EJ 
SR McDonald MP60 /0800 
SR McDonald 31P10 /3144.7 
SR McDonald MP60 /3144 -E 

Goldring 0L72/0000 
Goldring GL75 /0900 
Goldring OL76 /0800E 
Carriage 601, any item 

16 0:808 COMMUNICATION 

Solid eiste. Coverage on 6 bands 200.420 
KHz and -86 to 30 Mlle. Illuminated elide 
rule dial. Bandapread. Aerial tuning. BFO 
AVC, ANL, '8' meter. AM /CW /BBB. Inte- 
grated speaker and phone socket. Operation 
220/240v AC or 12v DC. Sise 326 z 266 z 160 
mm. Complete with Instructions and circuit. 
18960. Carr. 50p 

TELETON F.2000 AM /FM 
STEREO TUNER AMPLIFIER 

U G 
*11.11111111111111.11111 
- - G ì J le 

Probably the most popular budget Tuner/ 
Amp. and now offered at a ridiculous low 
pr ce. 6 watts r.m.e. per channel. Tape /Cer 
phono inputs. AFC /Built -in MPX. List 861. 
OUR PRICE 12875. Carr. 50p. 

SUGGESTED SYSTEM 
F.2000, Garrard 20251/C Changer fitted 
etereo cartridge. with plinth and cover and 
pair of 0.W.8. Speakers. Total Rec. Price 
197.739. OUR PRION 16295. Cur. 81.60 

TRANSISTORISED FM TUNER 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6 X 4 x 291n. 
3 I.F. stages. 
Doubla tuned dis- 
criminator. Ample 
output to feed most 

amplifiers. Operates on 9 V battery. Coverage 
88- 108Mc /e. Ready built ready for use. Fan - 
taetie value for money. *5 -879. P. A P. 12Ip. 
Stereo multiplex adapten 14.979. 

112-96 
116-96 
11860 
11960 
11976 
82096 
119-75 
128 76 
130-25 
832-26 
134-25 
119-96 
/2096 
12160 
18480 
14196 
14496 

SINCLAIR EQUIPMENT 

Project 60 
Package 
offen. 

n ne, n.-. 

7.7.**** 
2 x 7.30 amplifier, etereo 80 pre-amp, PZ6 
power supply. 115.96 Cur. 375p. Or with 
PZ6 power enpply 818-00 Carr. 379p. 2 x 260 
amplifier, stereo 60 pre-amp, PZ8 power 
supply. 89086. Carr. 379p. 
Transformer for P28. 82.975 extra. 
Add to any of the above 8446 for active 
Alter unit and 118.50 for pair of Q16 speakers. 
Protect 60 FM Tuner 116.75. Carr. 375p. 
All other Sinclair products in stook. 
2000 Amp 881.95 Carr. 879p.; 3000 Amp 
98850 Car, 379p.; Neoteric Amp 143-05 

Carr. 371p IC12 11 80 P. a P. lop. 
NEW PROJECT 605 -1120.117, Can. 37p. 

LATEST CATALOGUE 
Our 7th edition giver full detail of a 
comprehensive range of HI -FI EQUIP- 
MENT. COMPONENTS, TEST EQUIP- 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 

VALUE 601, 
320 pages, 
fully illus- 
trated and 
detailing 
thousands of 
bugaina. 
SEND NOW 

ONLY 

40p 
P&P 

10p 

MP7 1118E PREAMPLIFIER 
5 microphone in- 
puts each with 
individual gain 
controls enabling 
complete mining 

facilitiez. Battery operated. 99" X 5e x 3". 
Inputs Mice: 3 x 3mV 60K; 2 x Sm V 600 ohm. 
Phono meg. 4mV 50K. Phono ceramic 
100mV 1 meg. Output 260mV 100E. 

8897. P. @ P. 20p. 

LM Peles 
82.98 

OUR 
PRICE 

£9,80 
PRICE 

P. @ P. IOp 

NS -1600W STEREO AMPLIFIER 
En ce p tlo n al 
budget price 
amplifier. All sBl- 
con transistor. 
Handsome 
avtcaee.ówitched 
Input selector, 

separate balance, volume, treble, bus con- 
trols. Output 2 x 8W EMS. Input. Mag. Tape. 
%tel, Tuner. Tape Out. 914.75. Carr. 37p, 

BH.001 HEAD 
SET AND BOOM 

MICROPHONE 
Moving coll. Ideal for 
language teaching, com- 
munications. Headphone 
imp. 16 ohms. Micro- 
phone imp. 200 ohms. 
1488. P. 8 P. 16p. 

Mode I- SIOOTR MULTIMETER 
TRANSISTOR TESTER 

100,000 o.p.v. MIRROR SCALE 
OVERLOAD PROTECTION 

0/ -12/4 / 3 /12 / 90 /120/ 600 
V DC. 0/6/30/120/600 V AC. 
0/12/600 /íA/12 / 300MA / 12 
AMP DC. 0/10K/1 MEG/ 
100 MEG. -20 to +50 db. 
0.01 -2 MFD. Transistor 
teeter measures Alpha, 
Beta and Ice. Complete 
with batteries, instructions 
and lead,. 118.60. P. @ P. 
25p. 

MCA.220 AUTOMATIC 
VOLTAGE 
STABILISER 
Input 88-125 VAC. or 
176- 250VAC. Output 120V 
AC. or 240 VAC. 200 VA 
rating. 11197, Carr. 60p. 

BELCO AF -SA SOLID STATE SINE 
SQUARE WAVE C.R. OSCILLATOR 

Sine 18- 200,000 Ha; Square 18- 50.000 No 
Output max. 
+ 10 dB 
(10 K ohms ) 

"`ill Operation in- 
ternai batteries 
Attractive 2- 
tone case 71" 
x 6' x 2'. 
Price 11750. 
Cur. 179p. 

TRANSISTORISED L.C.R. A.C. 

MEASURING BRIDGE 

A new portable 
bridge offering en- 
ceilent range and 
accuracy at low 
coat. Ranges: R. 
10 -11.1 megO 
6 Ranges ±1% 
L.1 µ H - 111 

HENRYS 6 Ranges 2= %C.10pF ±1110mFd 
6 Ranges ± 2 %. TURNS RATIO 1:1 /1000- 
1.11100. 6 Ranges b 1 %. Bridge voltage at 
1,000 cps. Operated from 9 volts. 100µA. 
Meter indication. Attractive 2 toue metal 
case. Sise 71 x 5 x 21n. 120. P. @ P. 259 

E.H.T. TESTER 040KV 

Completely self contained with bulit.in 
voltmeter. Easy to read, very accurate, 
robust construction. An eaeential for colour 
television servicing, etc. Size 360mm long. 
20mm dia. 16.96 P. @ P. 255. 

230V/240V SIIITHS SYNCHRONOUS 
GEARED MOTORS 
Built In gearbox. All brand 
new and boxed. 60 RPM 
CW; 30 RPH CW; 2E /HR 
ACW; 2R /HR CW; 8R/ 
DAY CW: 10 RPM CW; 
20R /HR ACW. 
50p each Post 12p. 

SDH BV HI -31 PHONES 
Input 8 -160. Frequency 
20- 18,000H1 stereo or 
mono switch, separate 
volume controls ruh ear- 
piece, padded headband. 
5997. P. A P. 20p. 

HELICAL POTENTIOMETERS 
ITT MCPMI5 10 TURN 2} WATTS 
Available 500 ohm, IK, 5K ohm. 11.85 each 
P. @ P. 15p. 

SPECIAL OFFER! 
SINCLAIR PROJECT 60 

STEREO FM TUNER 

The Ont tuner in the world to um the phase 
lock loop principle -ae used for receiving 
signale from apace craft because of its vastly 
Improved signal to noise ratio. Provides 
fantastic results even in difficult area.. 
Tuning range 87.5 to 108MHz. Automatic 
stereo indicator. Sensitivity: 211V. AM 
range ± 200K Hz. Signal to noise ratio: 
65dB. Output voltage 2 x 150mV. Oper- 
ating voltage 25 -30V DC. Size 93 x 40 x 
207 mm. REC. LIST PRICE 825. 

CE OUR R L15.75 P. & P. 
ONLY 259 

Unrepeatable offer-buy now and rare over £9. 

RPB14 REGULATED POWER SUPPLY 
Bolid state. Variable output 0-24V DC up 
to 1 amp. Dual scale meter to monitor 

voltage and current. 
Input 220/240V .1C. 
Sire 186 X 86 X 
105mm. 98.97 
P. A P. 25p. 

P1.100013 REGULATED 
POWER SUPPLY 
Solid ,tale. Output 6. 8 
or 12 volt DC up to B 
amps. Meter to monitor 
current. Input 220/240v 
AC. Size 4' X 31' x 81'. 
111-97. P. @ P. 26p. 

LAFAYETTE HA-600 BOLID STATE 
RECEIVER 

General coverage 
150- 400kc /s, 550 
kc /e- 30mc /s. FET 
front end. 2 mech. 
filters, product 
detector, variable 
B.F.O., noise limi- 

ter. 8. Meter, Bandepread. BF Gain. 12" x 
91 x 81 18 lbs. 220/240v. A.C. or 12v. D.C. 
Brand new with instructions. 150. Carr. 50p. 

UNR40 RECEIVER 

4 Banda covering 660kc /e- 30mc /s. B.F.O. 
Built -In Speaker 220/240v. A.C. Brand new 
with instructions. 11675. Cart. 37¡p. 

AUTO TRANSFORMERS 
0/115/230V. Step up or step down. Fully 
shrouded. 

80 W 
150 W 
900 W 
500 W 

1000 W 
1600 W 
2260 W 
6000 W 

12-10 P. @ P. 18p 
1270 P. @ P. 18p 
1800 P. @ P. 23p 
16-26 P. @ P. 33p 
1760 P. @ P. 98p 

81020 P. @ P. 43p 
11786 P. @ P. 60p 
186.00 P. @ P. 81 

High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty broeh wiper. Continuous rating. Wide range 
ex-stock. Single hole fixing. lin. dia. shaft.. Bulk quantities available. 
55 WATT. 10/26/50/100/250 /500/1000/2500 or 1000 ohms, 90p. P. @ P. 79p. 
60 WATT. 10/26/50/100/250 /500/1000/2500 or 5000 ohms, 81-16 P. @ P. 75p. 
100 WATT. 1/5/10/26/60/100 /250/500/1000 or 2500 ohms, ßl.65 P. @ P. 75p- 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS 
Excellent quality . law pria . Immediate deliver 

8-2602 Panel Moanda* 
1 Amp 17.00 

2.5 Amp *506 
Please add postage 

ALL MODELS 
INPUT 230 V 50/60 CYCLES 
OUTPUT VARIABLE 0 -260 

r VOLTS 
Special discounts for quantity 

1100 General Purpose Bench Mounting 
1 Amp 17-00 

2.6 Amp 1806 
5 Amp 111-75 
8 Amp 815.90 

10 Amp 19860 
12 Amp *5880 
20 Amp 14900 

*5®i IIII Nin 

G.WSMITH & CO.( / ) ALTD 
10 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01 -637 2232 
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01 -636 3715 CALLERS 

WELCOME 
257/258 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01 -580 0670 MONDAY TO 
3 LISLE STREET, LONDON, W.C.2 Tel: 01 -437 8204 SATURDAY 
34 LISLE STREET, LONDON, W.C.2 Tel: 01 -437 9155 9AM -6PM 
311 EDGWARE ROAD, LONDON. W.2 Tel: 01 -262 0387 

All Mail Orders ío- 
11-12. Paddington Green. 
London W.2 
.Toi: Os-262 6562 

553 



Practical Wireless Classified Advertisements 
CONDITIONS OF ACCEPTANCE 
OF CLASSIFIED ADVERTISEMENTS 
I. The advertiser warrants that the 

advertisement does not contravene 
any of the provisions of the Trade 
Descriptions Act, 1968. 

2. The Publishers reserve the right to 
refuse or withdraw any advertise- 
ment. 

3. Advertisements accepted for public- 
ation cannot be cancelled without 
the Publishers' express consent. 

4. Although every care is taken, the 
Publishers shall not be liable for 
clerical or printers' errors or their 
consequences however caused. 

Miscellaneous 

NO NEED TO WORRY ABOUT 
A TRANSMITTING LICENCE 

because this GPO approved transmitter/receiver 
kit does not use R.F. and you can get one easily. 
Your transmissions will be virtually SECRET since 
they won't be heard by conventional means. 
Actually its TWO KITS IN ONE because you get 
the printed- circuit boards and components for both 
the transmitter AND receiver. You're going to find 
this project REALLY FUN -TO -BUILD with the 
EASY -TO- FOLLOW instructions. An extremely 
flexible design with quite an AMAZING RANGE- - 

hasobvious applications for SCHOOL PROJECTS, 
LANGUAGE LABORATORIES, SCOUT CAMPS, 
etc. 

GET YOURS ! SEND L5-50 NOW 
'(S.A.E. for details)' 

TO 'BOFFIN PROJECTS' 
DEPT. KW2010 
4 CUNLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

CHROMASONIC ELECTRONICS is well 
and living at 56 Fortis Green Road, 
London NIO 3HN. 40 page illustrated 
catalogue 20p post free. 

"SHORTWAVE Voices of the World," 
£1.55; an exceptional book. "SWL 
address book," Stations' QSL Policies, 
£1.35. "World Radio TV Handbook," 
December 1971, £2.80. Under £2, post- 
age 10p. Deliveries First Class Mail, 
send 3p for price list. Send no money 
-COD 25p. David McGarva, Box 114A, 
Edinburgh EH1 1HP. 

I2 VOLT 
FLUORESCENT LIGHTS 

(as illustrated) 

Beat power cuts. Be independent. Ideal 
for caravans, tents, emergency lighting, etc. 
Works anywhere where 12v is available. 
Guaranteed for six months. Ready to use at: 

12 ins. 8 watt E3.60 post paid 
21 ins. 13 watt £4.60 post paid 

Callers welcome. 
For lists or enquiries, large s.a.e. 

SALOP ELECTRONICS, 23 WYLE COP 

SHREWSBURY, SHROPSHIRE. 

RECORD TV SOUND using our loud- 
speaker isolating transformer. Pro- 
vides safe connection to recorder. In- 
structions included. £1 post free. 
CROWBOROUGH ELECTRONIC S 
(P.W.), Eridge Road, Crowborough, 
Sussex. 
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Classified advertisements 9p per 
word (minimum 12 words). Semi - 
display setting £6 50 per single 
column inch. Advertisements must 
be prepaid and addressed to Clas- 
sified Advertisement Manager, 
PRACTICAL WIRELESS, IPC 
Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 
4AD. All cheques, postal orders, 
etc., to he made payable to PRAC- 
TICAL WIRELESS and crossed 
"Lloyds Bank Ltd." 

darned 
Electronic 

Wizardry 
by Dewtron 
Famous kits, e.g. waa -waa complete 
kit £2.95: Fuzz kit £4.75. auto 
rhythm, modules from £1B per set. 
Ring Modulator modules £7 and 
whole range of synthesiser modules, 
musical novelties, etc. Catalogue 15p 
from D.E.W. Ltd., 254 Ringwood 
Road. Ferndown. Dorset. 

TAPE HEADS 
PICK -UP 

CARTRIDGES 
SERVICE MANUALS for Pre 1958 
H.M.V. and E.M.I. MODELS. 
Radio and Record Player Manuals 
25p each. Television Manuals 
3712p each. Send C.W.O. stating 
model required. 
Send stamp for comprehensive 
lists of transformers, condensers, 
resistors, cartridges and tape 
heads. 

R.D.I. LTD., 
Chilton Works, Garden Road, 

Richmond, Surrey. 

PRINTED CIRCUIT BOARD 
In ri standard widths: tin Silo, 3in, 3 }in, 4in 
and Din x any length. lilrin Fibreglass, single 
sided 2 per 3 s inches. Dunh esid e p per sq. 
inch. P. k l'. 5p per order. SA .. a ions or 
other sizes and quantity discounts. 

J. KNOPP, 11 Connaught Gardena, Braintree, 
Essex, CM7 BLY. Tel. Braintree 25254. 

D1 I 1 f l l 
SAE. Quotations 1 

-TOP TRANSISTORS 
Brand New and Individually Tested Tran- 
sistors supplied unmarked, but packed 
separately for identification and guaranteed 
to be within their correct specification or 
money refunded. All at 9p. each or 

Any 25 transistors for only El90 
ACY22 BFY5I 0072 2N3702 
BC108 BFY52 OC202 2N3703 
BCI09 BSY27 ZTX300 2N3705 
BC168 0C45 2N706 2N3706 
BC169 0071 2N2926 2N3708 

Money back guarantee, P. & P. 10p. 

J. M. KING (G) 
17 Butkridge, Portpool Lane, London, E.C.I 

% 
Build your next project in a BEC (Book End 
Chassis) -a new concept In Chassis buying. No 
cabinet to build when you have finished. Con- 
temporary design with wooden end cheeks. 
3 sizes. These cabinets are adaptable to all 
projects in P.W. and P.E., Texan, Gemini etc. 
Send large S.A.E. for details. 

H. M. ELECTRONICS, 275e Fulwoow Road, 
Sheffield, SII 3BD Phone 55951 anytime 

BUILD rr in a DEWBOX quality 
cabinet. tin x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN - 
DOWN, Dorset. S.A.E. for leaflet. Write 
now -Right now. 

Ladders 

LADDERS. Timber 20ft, £7.80; 29ft, 
£11.20. Carr. 80p. Brochure (Dept. 
WLS), Home Sales, Baldwin Road, 
Stourport, Worcs. Callers Welcome. 
Phone 02 -993 5222. Ansafone installed. 

Tape Recorders 

ROBIN HOOD 
(NOTTM) LTD. 

Special Offer -Post Free. First Class British Made 
Non -stretch Mylar Tapes 

51 Ins k" x 90INt. 55p 
51Ins. t" x 1200ft. BOp 

7105. }" x 1200R. Bop 
71ns. }" x 1800fí. 85p 

10% discount on orders over £5 
23 Wadham Road, Woodthorpe, Nottingham 

Hi -Fi Equipment 

eerle55 
HI -FI LOUDSPEAKERS 

Acclaimed by the Experts 
MULTI -UNIT SYSTEMS 

IN KIT FORM 
MATCHING CABINET KITS 

ALSO AVAILABLE 
Full details& address of your local dealer from: 

P.F. & A.R. Helme Ltd. (Dept PW 10) 

Summerbridge: Harrogate HG3 4DR 
forks. Tel. Darley 279 (STD 0423 -72) 

Books and Publications 

COMPONENT 
CATALOGUE AND 

DISCOUNT VOUCHERS 
25p Post FREE (UK) 

W.E.C. LTD. 
HIGH ST., RIPLEY, Surrey 
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THE PICTURE BOOK METHOD OF LEARNING 
BASIC ELECTRICITY 5pts £4.5oi1ASIC ELECTRONICS 6pts £5.4o.BASICTELEVISION 3pts £3.60 

(Postage and Packing included) 
he Pictorial Approach Manuals assure the quickest and soundest method of gaining mastery over these subjects. 
he clear and concise illustrations make study a real pleasure. Your money refunded if not completely satisfied is 

your 100°KÇ Guarantee. Free Illustrated Prospectus on request. 
Send now to SELRAY BOOK. CO., 60 HAYES HILL, BROMLEY BR2 7HP 

Educational 

TELEVISION TRAINING 
(MONOCHROME AND COLOUR) 

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16 months' duration, with daily attendance, are available for beginners and shorter courses for men with previous training in Electronics and Radio. Next course commencing September 11th. Training courses in Marine Radiocommunication and Radar are also available. Write for prospectus to: London Elec- tronics College, Dept.Ai10,20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01-373 8721. 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 BJZ. 

CIE, AMSE, City & Guilds, etc. 
Thousands of exam successes. Postal 
Courses in all branches of Engineer- 
ing. Prospectus FREE. State subject 
of interest: BIET (Dept H.8), Alder- 
maston Court, Reading RG7 4PF. 
Accredited by CACC. 

RADIO, TV, RTEB CERTS., City and 
Guilds, Computers, Radio Amateurs 
Cert., Practical Electronics (with kit). 
Thousands of successes. Details of 
home study courses and illustrated 
book FREE: BIET (Dept. H.7), Alder- 
maston Court, Reading RG7 4PF. 
Accredited by CACC. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progres- 
sive post in Radio, TV & 
Electronics. Expert tuition for 
C & G (Telecoms Techn's Cert 
and Radio Amateurs') RTEB, 
etc. Many non -exam courses 
including Colour TV Servic- 
ing, Numerical Control and 
Computers. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find our 
how ICS can help you in your career. 

ICS, DEPT. 541 INTERTEXT HOUSE, 
STE WARTS RD LONDON, SWS 41.1.1 

Direct from the 
Manufacturers 

U.H.F. AERIALS I= 
lOElement gr / 0 s125 N 

14 Element 18 Element MOM 
f 1.50 11.75 

l io 32 pÚ r ,iaae and p acY, ng 
eav a, emmade zoo 

ea<, 

Please r,ate.vhich rhannels or grouR 

APEX AERIALS ( P.W. ) 
ALBAN WORKS, MARY ST, JOHNSTONE, RENFREWSHIRE 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV corn r . nies 

ITV 
BBC1 & 2 

BLACK/ 
WHITE & 

COLOUR 
Guaranteed 

Perfect Pictures. 
Save ££s. We sup- 

ply this genuine 
U.H.F. aerial for only 

£1.99, can be fitted out 
side or inside. Quality 

made, technically advanced 
design. Precision grid re- 

flector eliminates ghosting. 
Complete with clamp, instruc- 

tions, advice. 
Money Back Guarantee. Wall/ 

Caravan Bracket 25p. Low Loss Cable 
10p per yard. Plug 8p 6 FREE with 
order maps & channel reference of all 
Radio 6 TV Transmitters. 

Send direct to 
De .t i_PW10 219 Mansfield Rd., Nottingham. 

IMPERIAL TRADING (AERIAL SI LTD. 
the duality Aerial SpCClahsis 

B AINES FOR HIGH FREQUENCY AERIALS 
UHF Muitibeams by J Beam 
MBM 10 £2.10 MBM 18 £2.90 MBM 30 
£3.90 MBM 46 £6.00 2MBM 46 £15.20 

4MBM 46 £33.00. UHF Diplexers £1.00. 
Log Periodic £5.25. 
VIIF Aerials 
FM2 £2.00 FM3 £3.00 FM4 £5.00 FM6S 
£ 7.80 BBC D and ITA 5 £2.70 ITA 5 element £200 ITA 8 element £270. 

Pre -amps: 
Masthead £7.00 Colourbooster £3.88 Wide - 
hand Masthead £9.50 Co -ax VHF 5p UHF 9p. 

Please state channeLs on all orders 
R Baines 

11 Dale Cres., Tupton, Chesterfield. S42 6DR 

Situations Vacant 

HIGH SALARY 
ANDA 

SECURE FUTURE 
Get into the Computer Industry the 
fast, easy way. In only 4 weeks we 
can train you for a career as a 
COMPUTER OPERATOR. With 
pay prospects of E2,500 i p.a. 
JOBS GALORE! Train with 
LCOTC and our exclusive appoint- 
ments bureau -one of the leaders of 
its kind in the world- introduces 
you to eager computer users. 
Find out more FREE and without 
obligation. Write or telephone 
TODAY! 

London Computer Operators 
Training Centre 

E93. Oxford House 
9 -15. O_ ford Street. W.I. 

Telephone: 0I -734 2874 

127, The Piazza, Dept. E93. 
Piccadilly Plaza. Manchester I. 

Telephone: 061 -236 2935 

RADIO 
OFFICERS 
DO YOU HAVE PMG I. PMG li, MPT 
2 YEARS OPERATING EXPERIENCE 7 

Possession of one of these qualifies you for con- 
sideration for a Radio Officer post with the 
Composite Signals Organisation. 

On satisfactory completion of a 
7 -month specialist training course, 
successful applicants are paid on 
scale rising to L2365 pa; 
commencing salary according to 
age-25 years and over LI664 pa. 
During training salary also by age, 
25 and over LI238 pa with free 
accommodation. 
The future holds good 
opportunities for established status, 
service overseas and promotion. 
Training courses commence at 
intervals throughout the year. 
Earliest possible application 
advised. 
Applications only from British -born 
UK residents up to 35 years of age 
(40 years if exceptionally well 
qualified) will be considered. 
Full details from: 

RECRUITMENT OFFICER (TRO 37), 
GOVERNMENT COMMUNICATIONS 
HEADQUARTERS, 
Room A /I105, Oakley Priors Road, 
CHELTENHAM, Glos. GL52 5M 
Telephone: Cheltenham 21491, Ext. 2270 

WE ARE Importers and distributors of Important 
professional motion picture equipment. 
WE ARE looking for service mechanics with all 
types of background for our modern and happy 
service department. 
WE ARE Inviting all service mechanics who are 
looking for a better deal to contact: - 
Mr. Shaw or Mr. Davis, 
AV DISTRIBUTORS LONDON LTD., 
26 PARK ROAD, BAKER STREET. 
LONDON NW1 4SH. Tel No: 01- 935- 8181/2 

SERVICE SHEETS (1925 -1972) for Tele- 
visions, Radios, Transistors, Tape Re- 
corders, Record Players, etc., by return 
post, with free Fault- Finding Guide. 
Prices from Sp. Over 8,000 models 
available. Catalogue 13p. Please send 
S.A.E. with all orders /enquiries. Hamil- 
ton Radio, 47 Bohemia Road, St. 
Leonards, Sussex. Tel. Hastings 29066. 
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NIP- E- 
PRINTED CIRCUIT SYSTEMS 
FOR DISCRETE INTEGRATED 

COMPONENTS AND CIRCUITS 
Standardised multi- purpose boards 
SAMPLE PACKS -S DIFFERENT SIZES WITH FULL DETAILS IN GAG 

SRBP undrilled 95p Drilled £1.84 MANNING CHART 
CLASS FIBRE Undrilled £1.019 Drilled £2-15 

Please state whether For i.c.s or discrete transistors. 

SPECIAL OFFER! FREE Mounting Pillars with above pa 

STARTER PACKS of mired undrilled boards lsmall)50p&70p 

CARD HANDLES -5p. Gold plated Edge Connectors 14- way,35p 
Insulated Mounting Pillars - arum 3 

P 

30 each, -way,68D 
Qpsntity discounts.We supply retail trade, industry.esport.schaols NIP ELECTRONICSonNE P.O. Box 11 St Albans Hart= 

SUPPLIED WITH BOARDS 

rompue IlIlrnironIK 
All Brand New, Money Back 
GuaranteekNast Service. 
6V DIGITAL INDICATOR 
0-9 DP, with socket 11.48 
7447 driver 6149. RAE tree 
data. LED micro type ten. 
LIGHT EMIT DIODES. Visible 
red l -0V a free panel clip Up. 
Infra -red 61.49. OBP 12 40p. 
IC Photo Detector /amp 44p. 
ERWERB B2Y88 400mW 189. 
CAPACITORS 
25V 10/50/100 uF 6p. DISO 22 pF to Oita 4p. 
01 to .5 uF Op. RESISTORS 4W 5% lip. 
ULTRASONIC traoeducer transmit /reaelve £2. 
DIL SOCKETS, plastic for 74N etc. 14 & 16 Pin 129. 
TEXAN: 72741 809. 72748 80p. IN 4002 6p. 
TIP 41A 11. TIP 42A £1.80. BC182 Up. BO 212189. 
80107 Bp; BC108 8p; BC1O99 Sp: 8017719 17p. 
818055 40p; PET 2N 3819. 28p. ME 0404-2 17p. 
ME 0411-2. 18p. ME 4001 12p. ME 4102 lip. 
2N 3702/3/4/5/6/7 11p. 2N3708/9/10/11 Sp. AC 125/ 
6/7/8, AC 127/8, AF 117 All lip each. TIN 43 899. 
BF!' 51169.2N2926Y Sp. 2N3053 19p. 2N706A 12p. 

INTEGRATED CIRCUITS with data. 
709 TO6 23p, DIL SOp. 741 TO5 /DIL 99p 710 87p. 
748 89y. TAD100 /110 R% 61.75. Data Booklet 15p. 
STEREO: MPX Decoder 6187. Dual Preamp £1.49. 
AUDIO AMP 8-5W DWI 6189. 703 RF 59p. 
GAS detector: Smoke, Butane, Petrol etc. 12 19. 
FREE CATALOGUE SAE DATA SHEETS 6p ea. 
C.W.O. P & P 7p. Overtime Up. Discount 10+ 10% 

P.O. BOX 89, BRACKNELL, BERM. 

FERRIC CHLORIDE 
ANHYDROUS. 1 ib 40p + Ibp poet, 10 1bs £3 50 - 
50p poet. 

REED SWITCH UNITS 

Contains 31 11A. 250V. REEDS mounted round a 
drum. Magnet inside operates them, also 1% We, 
plugs etc. £1.25 + 25p poet. OREENWELD (PW6), 
24 Ooodhart Way, W. Wickham, Kent. 01 -777 2001. 

NEW POTENTIOMETERS, 4p. Resis- 
tors, 50 16p. Magnetic counters 10p. 
6BA Bolts 10p 100. Samples and lists 
20p. Post extra. We buy communica- 
tions receivers for cash, S.a.e. Derwent 
Radio, Scarborough. 

RAPID SERVICE - 0008 VALUE 
Money Rack Guarantee 

MICROCIRCUITS: 709 80p; 710 Up; 723 71p; 741 Up; 
748 40p; PA230 90p; PA234 84p; 21402A 61; 5L7020 
409; 65176013 (like IC12) 8184; 74 SERIES TTL: 00 

lip; 01 18p; 02 lap; 04 18p: 08 18p; 10 169; 11 21p; 20 
16p; 30 159; 40 lip; 47 8185; 51 189; 72 BOP; 73 419; 
74 Up; 75 44p; 81 8186; 66 41p; 90 7Sp; 91 8181. 
RECTIFIERS 1 AMP: 50V Sip; 100V 49;2 00V Sp; 400V 
6p; 600V 9p; 800V 12p; 1000V 14p. 3 AMP 200V lip; 
400V 129. TRIAC 10 AMP 200V 6120. SCR 1.0 AMP 
600V 76p. TRANSISTORS: 212928 RED 6p; ORANGE 
79: OREEN Bp; 2N3054 88p; 2143066 42p; 2E3319 Up; 
BC107B 9p; BC108A Sp; BC108C 90; BC109C Sp; BC116 
209; BC179 18p; BOY 70 lOp; BCY 71 22p; BD142 UP; 
BF316 20p; 13FR86 16p; BFY50/51/62 10p; 0044/45/71/ 
72 12p; OC81 19p; ME SERIES: 0401 19p; 0402 189; 
0404 -2 1ep; 0411 18p; 0412 19p; 0413 14p; 0414 84p; 
1002 10p; 1120 169; 3001 1ep; 4101 10p; 4102 11p; 
4103 10p; 6001 12p; MEF104 42p; MEL11 Up; MEL12 
44p; MP8111 82p: MP8112 429; IC SOCKETS 14 pin 
DIL 12p. SOLDERCONS 0.7p per pin. LED 45p. PO 

MARKER 80p. 

JEF ELECTRONICS (P.W.10) 
York House. 18 York Drive, Grappenhall. Warrington, 
WA4 2EJ. Mail Order Only. C.W.O. P a P 9p per order. 
0/seas 65p. Dlecounts start at 10% for 10 +. List free 
on application. NEW FULL SPEC. GOODS. 

SOUND SUPPLIES 
(Electronics) Co. Ltd. 

P.A. EQUIPMENT. Marshall amps. instru- 
ments and guitars, etc. TOA and Eagle 
amps and accessories, Reslo mica, etc. 
COMPONENTS: Resistors, capacitors, 
plugs, sockets, cables, audio leads, semi- 
conductors, valves, vero board, etc., for 
the constructor. 
Power packs and car droppers for the 
cassette recorder or radio. 
S.A.E. for list and enquiries. P.A. list 15D 

12 Smarts Lane. Louehton, Essex 
Tel. 01 -508 2715 Closed all day Thursday 

RECEIVERS and accessories. B40/62B 
fine -tuning, S -meter and product de- 
tector kits and information. SAE 
details. P. R. Golledge, G3EDW, Glen 
Tor, Torrington, Devon. Tel: 08 -052 
2411. 

Build the 
TEXAN hi -fi amp 

Kilt price ecO: 
£28.50 

(incl. tase) 

Pack 1. RESISTORS 80p 
Pack 2. SMALL CAPS £ 1.50 
Pack 3. LARGE CAPS £ 1.40 
Pack 4. SUNDRIES £1.90 
Pack 5. SWITCHES 90p 
Pack 6. CONTROLS £ 1.45 
Pack 7. SEMI COND £8.25 
Pack 8. TRANSFORMER £4.95 
Pack 9. P.C. BOARD £2.50 
Pack 10. CHASSIS etc. £4.20 

Post extra -parts available separately. 
Send for list. 

Kits also available for 
* Radio Control Systems 
* Digital Clock Systems 
* Integrated Circuit Amplifiers (to SOW) 

* Hi -FI Pre -amps 
* Stabilized Power Supply Units 

TELERADIO HI FI, 325 Fore Street. 
London, N.9. 

01 -807 3719 

NEW 

15 watt HiFi 
AMPLIFIERS 
Frequency response 15 to19,000cs. Signal 
to noise > 70db. Input sens. 750mv irlto 2k. 

R ELECTRONICS 
105, GRANGE ROAD, LONDON S E 25 d 

THE WORLD RENOWNED 

"GLOBE KING" 
SHORT WAVE RADIO KITS 

now back in production! 
New, exciting range of short -wave units covering 
10 to 350 metres. Transistor 9v. and AC mains 
versione. Ideal for Flats etc. -range the World 
with just 25' length of wire or Rod serial) 

Acclaimed by professional and amateur alike 
"Globe- Ring" receivers are in use all over the 
world. Modern technique plus a precision mechani- 
cal standard opens up a new era for this famous 
product. Send for free copy of our interesting 
literature, price lists, and order form -kindly 
enclose self -addressed long envelope. Oversees 
Inquiries must be accompanied with International 
Reply Coupon. (Bee also our advert on page 658I. 

JOHNSONS (RADIO) 
St. Martins Gate. Worcester, W RI 2DT 

(a John Banner Co.) 

GEIGER COUNTERS opiltprihr PORTABLE 

Latest Home Office release and probably the last, 
of this well known Contamination Meter No. 1, this 
very useful Instrument ie used for the measurement 
of Radio- Activity. Indicated on an Internal Meter 
scaled 0.1 to 10 milli Rostgene /Hour, a socket is also 
provided for additional sound Monitoring on Head- 
phones. This Instrument is housed in a Strong light 
Alloy Case, placed in a carrying Haversack with 
shoulder strap. Containing Cable and Hand held 
Probe, Instruction Card, plus the latest plug in Vi- 
brator Power Unit, which awes current small Transis- 
tor Radio Batteries (4 Mallory Long Life RM12 or 
4 EverReady H.P.7 or equivalent makes). 
For Mobile use anywhere. (Coat Gov. approx. £70 
each). Supplied Brand New in Carton only 1650 
carr. 50p. An additional plug in Power Unit for 
Laboratory use, operating from 100 -120 volta or 200- 
250 volts A.C. Mains is available. Supplied Brand 
New in Carton at only £8.50 post 26p. Headphones (not necessary) if required £1.50 
A few G'4ger Counters as above but not boxed in cardboard cartons, available 
at only £4.50. 

JOHNS RADIO Dept. D, 424 Bradford Road, 
Batley, Yorks. Phone Batley 7732 
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REED COILS REED SWITCHES 
3, 6, 9, 12, 24V Miniature 

Small 
27p 
27p 

Large range of many sizes, types 
and manufacture 

Standard 34p Popular types: 
E Small n/o 10 for 50p 
A Miniature n/o 24p each 

P & P. 7p on all orders. B Standard c/o 40p each 

REED PUSH BUTTON 
SWITCHES 

REED RELAYS 
Many versions available, popular 
types: 3, 6, 9, 12, 24V 

Momentary Action Miniature I/A normally open 56p 
I contact LI.00 Small 2/E I contact 36p 
2 contacts LI.25 2 /EE 2 contacts 44p 
Illuminated I contact LI.30 2 /EEE 3 contacts 52p 
Illuminated 2 contacts Eí.55 STD 3/B change over 87p 

REELS OF ENAMELLED COPPER WIRE 
20 s.w.g. to 47 s.w.g. 50, 100 & 200 grams. Send for prices 

C.B.M. ELECTRONIC COMPONENTS LTD. 
26 Avon Trading Estate, Avonmore Road. London. W.14 

1 
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* SERVICE SHEETS MANUALS BOOKS 
SERVICE SHEETS OVER 12,000 SERVICE SHEETS AND MANUALS IN STOCK SERVICE SHEET 

3O +Post ON RADIOS TVs, R.PLAYERS AND T.RECORDERS, ETC.. p Postage PLEASE ENCLOSE S.A.E. WITH ENQUIRIES... Catalogue 20p. 
NEW BOOKS 8 PUBLICATIONS PRICE + P &P. 

13. FOUNDATIONS OF WIRELESS AND ELECTRONICS by M.G. Scrogg,. 552 pages. 0.00 259 
24. WIRELESS SERVICING MANUAL by W.T. Cocking. 286 pages 01.50 159 
25. BEGINNER'S GUIDE TO RADIO by G.J. King. 7,h Edition. 104 page, L1 00 159 
47. RAPID SERVICING OF TRANSISTOR EQUIPMENT by G.J. King. 160 pages 01.50 159 
4B. BEGINNER'S GUIDE TO ELECTRICITY by Clement Brown. Assoc.Brlt.I.R.E. 01.00 i0p 
49. BEGINNER'S GUIDE TO ELECTRONICS by Terence L. Satires. *MI ERE 11.00 °;lop 
50. BEGINNER'S GUIDE TO TRANSISTORS by J.A. RddihovQh . . . L1.00 lop 
51. PRINCIPLES OF SEMICONDUCTORS by M.G. Scrapple. BSa.CEn9.FIEE. 156 pages 01.50 15p 
52. THE PRACTICAL AERIAL HANDBOOK by G.J.Kin9. 132 pages 02.70 20e 
70. TRANSISTOR EQUIVALENTS AND SUBSTITUTES HANDBOOK by 8.8.Babani. 78 pages 00.40 7p 
71. RADIO AMATEURS OPERATORS HANDBOOK by Data Publications Ltd., 80 popes 00.45 7p 
82. QUESTIONS d ANSWERS ON ELECTRIC MOTORS by A.J. Coker. . 10.60 10p 
83. QUESTIONS & ANSWERS ON ELECTRICITY by K.G. Jackson . L0.60 10p 
84. QUESTIONS & ANSWERS ON ELECTRONICS by Clement Brown. Assoc. Bra,. IRE L0.60 10p 
99. RADIO SERVICING by G.N. Patchett. Vol. I. Basic Elecrrotechnoloçy . . L0.60 10p 

100. RADIO SERVICING by G.N. Patchett. Vol.2. Intermecha, Radio Theory L0.90 IOp 
101. RADIO SERVICING by B. Fo'ord, B.Sc.Eng.C.En9.MIEE. VoI.3.Final Rodeo Theory . . . . 00.75 lop 
102. RADIO SERVICING by G.N. Patchett. Vol.4. Fault- Fnd,ng . . C0.70 IOp 

Send S.A.E. for Free LISTS of Practical and Technical Books on Radio & Television ailable to 

BELL'S TELEVISION SERVICES ' Albert Place, Harrogate, Yorks. Tel. 0423 - 86844 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 40p each 

"PLEASE ENCLOSE LARGE S.A.E. 
WITH ALL ENQUIRIES & ORDERS" 
Otherwise cannot be attended to 

(Uncrossed P.O.'s please, original 
returned if service sheets not available.) 

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. 

Mail order or phone 01 -458 4882 

SERVICE SHEETS. Radio, TV etc. 8,000 
models. List 10p. S.A.E. enquiries. 
TELRAY, 11 Maudland Bank, Preston. 

Receivers and Components 

NEW MODEL V.H.F. KIT MK2 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receives aircraft, 
amateurs, mobile, radio 2, 3, 4, etc., this novel 
little set 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 lack socket for use with earphones or 
amplifier. 

Only £3.50 +p.esp 10p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents. 15p P &P free. 

Galleon Trading Co, 
12, Burrs Way, 
Corring ham, 
Stanford -Le -Hope, 
Essex. 

BRAND NEW COMPONENTS BY 
RETURN. Electrolytics 16V or 25V -1, 
2.2, 4.7, 10 mfds-312p, 22, 47-4p, 100 -Sp. 50V -12p extra. Subminiature 
bead-type tantalums - 1 /35V, 22/35V, 
-47/35V, 1/35V, 2.2/35V, 4.7/35V, 10/ 
16V-8p. Mylar Film 100V -001, -002, 
005. 01, 02 -2p. 04, oS -212p. 068, 
1--3p Polystyrene 63V -10 pf.- 10,000 

pf. E.12 series- 2p.Mullard miniature 
Carbon Film Resistors E12 series 
1 /3W I12 -10Mí2 8 for 5p. Insured 
postage 8p. The C.R. Supply Co., 127 
Chesterfield Road, Sheffield S8. 

AARVAK ELECTRONICS Soundlight. 
Convertors 3 Channel 1.2kW £17. 3kW 
£25. Strobes 1 Joule £16. 4 Joule £25. 
Mail or call, 74 Bedford Ave., Barnet, 
Herts. 01-449 1268. 

PRECISION 
POLYCARBONATE CAPACITORS 

FRESH STOCK - FULLY TESTED 
Close tolerance. High stability. All 63V d.c. 

047µF: ±6% Sop; ±2% 40p; ±1% 60p 
1.01AF: ±6% 40p; ±2% 60g; ±1% 60P 

ti% 60p; 2% 80p; t1°ó 70P 
47µF: ±5% 70p; ±2% 90p; ±l %61.15 
68µF: ±5% 96p; ±2°ót1 Q6; ±1%8160 
10µF: *5% 8110; ±2% 81.40; ±1% 2180 
15µF: ±5% 4180; ±2% 22 10; *1%22.70 
TANTALUM BEAD CAPACITORS - 
Values available 0.22, 0.47, I .0, 2.2, 4.7, 6.8 
µF at 35V, 10 µF 25V, 15 µF 20V, 22 µF 
ISV, 33 µF I0V, 47 µF 6V, 100 µF 3V -all 
at 9p each; 6 for SOp; 14 for LI. Special pack 
6 off each value (72 capacitors) L5. 
NEWI- TRANSISTORS. BCI07, BC' 08 
BC109, All at 9p each; 6 for 50p; 14 for LI. All 
brand new and marked. Full spec. devices. May 
be mixed to qualify for quantity prices. 
POPULAR DIODES 1N914 -7p each, 8 for 
50p; 18 for CI. I N916 -9p each, 6 for Sop, 14 for 
LI. 1544 -5p each, I I for Sop, 24 for LI. All brand 
new and marked. 
SPECIAL OFFER-400 mW Zeners. Values 
available 6.8, 7.5, 8.2, 9.1, 10, If, 12, 13.5, 
ISV. Tol. dr 5% at 5 mA. All new and marked 
Price 12p each, 5 for 50p, 12 for El .00. 
RESISTORS. Carbon film 8W 5%. Range from 
2.211 to 2.2M n in El 2 series, i.e. 10, 12, 15, 18, 
22, 27, 33, 39, 47, 56, 68, 02 and their decades. 
High stability, low noise. All at Ip each; Bp 
for 10 of any one value; 70p for 100 of any one 
value. Special development pack -10 off each 
value 2.211 to 2 2M R (730 resistors) LS. 

440V A.C. CAPACITORS. 0. 1 uF, size Ihin x 
;in. 25p; 025µF, sire Ihin x lin, 30p; 0.47 
and 0.54F, size I tin x fin, 35p; 1 .0µF, size 2in 
x tin, 45p; 2.0µF, size 2in x I in, 7Sp each. 
C.D.I. (CAPACITOR DISCHARGE IGNI- 
TION)-440v AC capacitors listed above are 
ideal for use as discharge capacitors in popular 
ignition systems. Approved for P.E. Scorpio 
and P.W. (June 19711) systems. improved 
reliability. 
5p post and packing on all orders below L5. 
V. ATTWOOD, DEPT. D2, P.O. Box 8, 

ALRESFORD, HANTS. 

MORSE PRACTICE OSCILLATORS 
Consisting of Integrated Circuit, 

Loudspeaker, and battery fully wired, 
85p, post 5p. 

available from: 

The Amateur Radio Shop (G4MH) 
13 CHAPEL HILL, HUDDERSFIELD 

Tel: 20774 

VERNITRON CERAMIC RESONATORS 
for i.f. filtering. FM4, 10-7MHz (band- 
width 235kHz), matched pair £150. 
455kHz types: TF-01A, 38p; TO -02A, 
45p; TF -04 442, 40p; TFN -3A kit, £1.50; 
TFN -3ADX, £1.50; TF -2D5, 40p. Data 
supplied with orders. Mail order only, 
U.K. post Sp. AMATRONIX LTD., 396 
Selsdon Road, South Croydon, Surrey 
CR2 ODE. 

BUILD YOUR OWN 
LIQUID OIL WHEEL PROJECTOR 

SUITABLE FOR DISCO OR HOME 
ENJOYMENT - TOP QUALITY 

6 inch dia. MULTICOLOURED OIL WHEEL 
plus 

1 R.P.M. MINIATURE GEARED MOTOR 
COMPLETE KIT. £6 50. incl. postage. 

C. T. ELECTRONICS 
267 ACTON LANE, LONDON W4 01.994 6275 
SURPLUS ELECTRONICS WAREHOUSE NOW 
OPEN AT 20 -24 BEAUMONT RD, LONDON, W.4. 
Thousands of component and equipment bargains. 

NEW VALVES ! GUARANTEED AND TESTED 

1105 ß6 30FL14 .87 
1B5 21 30L17 
ITS d4 30P19 88 
384 .24 30PL1 .58 
3V4 48 30PL13 .87 
6/30L2 62 30PL14 .88 
6AQ6 .21 DAF91 21 
6BW7 .48 DAF96 35 
6F1 .67 DF91 .14 
6F23 .87 DF96 .86 
OF25 .49 DK91 .25 
68N7GT 88 DK92 .47 
12AU7 48 DK96 .48 
25L8GT .18 DL92 .24 
30015 .68 DL94 .46 
30C17 76 DL96 .88 
30C18 68 0Y88 .21 
30F5 .68 DY87 .21 
30FLI -69 DY802 .28 
Post/Packing on 1 valve 7p. plus 3p. per valve on each extra valve. Any parcel Insured 
against damage in transit 3p. extra. Office address, no callers. 

24-HOUR SERVICE 
EABC80 .80 EF91 .12 PCC189 .48 PY82 .24 
EB9I .09 EF9'2 .28 PCF80 .26 PY800 -30 
EBC33 88 EF183 25 PCF86 .44 PY801 -80 
EBF89 .27 EF184 .27 PCF801 .27 R19 .27 
ECC81 d7 EL33 .64 PCF802 .88 U25 -88 
ECM .18 EL84 -21 PCF805 .58 U'26 .64 
ECC83 .21 EY51 .88 PCL82 .28 U191 .57 
ECF82 .28 EY86 B7 PCL83 .68 15251 80 
ECH35 .68 EZBO .19 PCL84 .81 U329 65 
ECH42 .68 EZ81 .21 PCL85 .88 U801 .76 
ECH81 .28 KT61 -64 PCL86 86 UBF89 .29 
ECL80 .86 LT66 .76 PFL200 .49 UCC85 -84 
ECL82 .27 N78 85 PL38 .46 UCH81 .28 
ECL86 .82 PC86 .44 PL81 41 UCL82 81 
EF39 .88 PC88 .44 P3 '81 UL84 .27 EF80 .22 PC97 '86 

PL84 .gg UY41 87 EF85 .26 PC900 '28 PL500 .69 UY85 -22 
EF86 .28 PCC84 .27 pL504 .69 W77 .42 
EF89 .24 PCC89 .41 PY81 .28 577 18 

GERALD BERNARD &New eldest 
London 

Road, 
Stoke Newington, London N.111 
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BELLING LEE INSULATED TERMINALS. Red or 
Black, 6 amp. max. 10p pair, pp 3 5p 

BEBCOSTAT WIREWOVED RHEOSTAT. 60 volt, 
800íl 25 watts, 2' die. 25l. PP 7 }p. 

FINNED ALUMINIUM HEATSINI 9' x Ir. Ready 
Drilled. 20p, PP 61P 

SMITHS CIRCULAR TAPE POSITION INDICATORS 
Reeetable, 50p, pp 5p. 
O.E.C. 6 AMP 240 VOLT A.O. CIRCUIT BREAKER. 
75p, pP 104P. 

SUB MIN CROC CLIPS. Red or Black, Insulated 4p. 
Min. quantity, 6 pp. 3 5p. 

GARRARD MAG TAPE DECKS: nips, 50v solenoid 
operated brakes etc., Mains voltage motors 17.50 
each, pp £1.23. 
4 }' PLANNAIR FANS. Complete, capacitor, ex- 
equip. 2,800 r.p.m. 68.60, pp 40p. 

ELECTRIC MOTORS, HOOVER OR CROMPTON 
PARKINSON. 250v. Single Phase A.C. 

I h.p. 1.440 r.p.m. 68.75 pp 2100 
} h.p. 1,425 r.p.m. or 2.800 r.p.m. 68 76 

pp £1.25 
I h.p. 1,440 r.p.m. 6245 PP 75P 

AUDIO CONNECTORS 
3 pin Din Plug .. .. .. .. 181 each 

5 pin Din Plug A type, B type .. 185 

2 pin Din Speaker Plug /socket .. 109 

3 pin Dio Line Socket .. .. 189 ,, 

3-5mm Jack Plug Screened .. .. 10p 

Standard Jack Plug .. .. .. lOp 

Screened Standard Jack Plugs .. 15p 

Stereo Jack Plug .. 18p 

Screened Stereo Jack Plug .. .. 18P ,. 

Phono Plugs: Red or Black Sp each. 

pp on above items 3ip 
B.S.R. MINI AUTO- CHANGER 
Stono Cartridge 64.75 pp 30p. 

MAINS NEONS. 
Red or Green. Size: }' X 11" 15p, pp 359. 

LEVER ACTION P.0.1000 TYPE SWITCHES. 
Lock 4 -pole changeover 15p, pp 35p. (ex- equip.) 

Lock 2 Pole Changeover 10P pp 3 }p. (ex- equip.) 

AUDIO LEADS 

Screened Phono Leads 46" long, 160 

3.5 mm JACK /8.5mm TACK 7' 6' long 40p 

6 -Pin Dio A Type, 5 -PIN A TYPE. Approx 6' long 
709. pp above items 5 1p. 

PIEZO DYNAMIC MICROPHONE 
50k í? 5100 PP 8P. 

HULLARD SCREW TERMINAL CAPACITORS 
4,500 of 64v. 7100 ul 40v. 50p each pp 10p. 

BELLING LEE 1.5 amp in -line rubber covered 
interference suppressor 259 pp 81, 

RUBBER 8 PIN 6 AMP NON REVERSIBLE CABLE 
CONNECTORS 209 pp 551, 

SOLENOIDS 12 VOLT PULL ACTION 
2'x l'xa" 40p pp 8p. 

SIEMENS MINIATURE RELAY. Double pole 
changeover duet cover /base 48v 2500 609 pp 5p new. 

OMRON MEE MIDGET POWER RELAY. 12v DC 
Double pole Changeover. New. 705 pp 5P. 

STC MINIATURE RELAY 28011 Perspex Cover 
6 -15v Pew, 85p pp 6p. 

GARDNER'S POTTED TRANSFORMER 0 -250v 
Input: 18v 50050/n 50v 150 m /a, 8v 250 m/a Output. 
Size 3' x 2I' x 2) , 61.00, pp 20p. Ex equip tested. 

TELESCOPIC AERIALS 
Chromed 7' closed 28' extended 6 section ball 
jointed base 289 pp Op new. 

MOLLARD 4 DM 160 INDICATORS In plastic 
holder /cover ex- equip. size approx. 11" X12- x }' 
SBp PP 8P. 

PRINTED CIRCUIT BOARD /19 ACY 19's 10 OA200 
Diodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor/ 
resistors. Power supply 22v 250 m/A DC. Output 
240v. AC 61 pp 20p ex- equip. 

TOGGLE SWITCHES. Single pole Double Throw 
ex- equip. new condition. 50p doz. pp 13p. 

PAINTON PLUG' SOCKETS Type 159 eerie. working 
voltage 350v AC /DC current max. 3 amp AC /DC 
7 pin plug & socket 50p pp 6p. 15 pin plug & socket 
21 pp 8p. 31 WAY PLUG & SOCKET. 61.60. 
pp 6p. 

CASH WITH ORDER PLEASE 

FIELD 
ELECTRIC 
LIMITED 
3 Shenley Road, 
Borehamwood, Herts. 
Adjacent Elstree Mainline Station 
Tel: 01 -953 6009. 
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WOT MORE? 
2N3819 29p, 2N5245 44p. F.E.T. 
Design ideas by Texas 12p. p. &p. 6p 

Transistors, Resistors, Capacitors, 
Chips, Vero board, and more, send 
S.A.E. -The F.E.T. KING, 518 Nel- 

strop Road, M/C 19 33L 

TV Line out -put transformers 
Replacement types ex- stock. 

For "By- return" service, contact: 
London: 01 -948 3702 

Tidman Mail Order Ltd., Dept. PW, 
236 Sandycombe Rd., Richmond, Surrey 

TW9 2Ee 
Valves, Tubes. Condensers, Resistors, 
Rectifiers and Frame out -put Transformers 
also stocked. 

CALLERS WELCOME 

B.H. COMPONENT FACTORS LTD. 
DEPT. PW. 

For Eagle Sinclair, Data Books and Com- 
ponents. 1w 5% resistors 1p, or 50p /100. 
Electrolytic C426 4/40, 8/40 10/16, 32/10, 
25/25, 100/6-4 all 4p. IN914 6 100V IA 
Bridge 35p. Panel neon 15p. Mains Trans- 
formers 32 -0 -32 at 150mA 50p. Bargain 
Rlectrolytics. send for list. Electrolytic 100/50 
10p. 500/25 10p, 1000/12 12p. 1 000/25 25p. 
1,000/50 35p. uL914 30p. 7,400/01/10/30 15p. 
Free list, CWO. pp UK lop. Discount £10- 
10 ó. Money back guarantee. Brand new to 
spec. P.O. Box 18, Luton, Beds, LUI 1SU. 

INCOMPARABLE V.H.F. KIT 
Johnsons CV2- unique triple -purpose (Con- 
verter, Receiver, Tuner -Feeder) kit for the 
Amateur enthusiast. Fantastic transistorized 
performance. World Wide Sales. Complete 
kit of top grade parts with toils covering 
80 -180 mHZ, plus easy /build diagrams and 
instructions. L4 direct from makers or 
S.A.E. for free literature. 
Crystal Set Kits -one or two waveband 
now available. Send S.A.E. for free literature. 
See also advert. on page 557. 

JOHNSONS (RADIO) 
St.Martins Gate, Worcester, WRI 2DT 

Est. 1943 In John Banner Co. Tel. 24864 

RADIOSPARES (R.S.) COMPONENTS 
specified for projects in this, and 
other magazines supplied on request. 
SAE with all enquiries. The Hobbies 
Shop, 32 The Parade, Cwmbran Town 
Centre, Cwmbran, Mon. 

SANKEN HYBRID HI -FI 

AUDIO AMPLIFIER 

Integrated Circuit 
We have made a fortunate 
purchase of these 25 watt 
audio amplifier modules 
from which you can build 
your own quality equip- 
ment. Requires only the 
addition of 3 capacitor. and 
a resistance (apart from 
power (upply). Two mod- 
ule. provide 50 watts of 
power. Heat sink require- 
ments are simple. Distortion 
at 1K ha. (10 watt.) is only 
.02% 

Price:23 watts amplifier type 1025A 6786 (P /P 15p) 
including technical data. Leaflet available. (50w 
version can be supplied). 

A complete kit is available to make 25 watt+ 
25 watt stereo outfit (giving 100 watts of music 
power) and this incorporates an integrated circuit 
pre amplifier of very low distortion, pin. P.B.U. 
Price is only 13760 and a case to suit can be supplied. 
Demonstrated at our showrooms. 

Teleradio Hi-Fi 
325, FORE STREET, EDMONTON. LONDON N.9. 

01-807 -3719 

Versatile 

10 in 
ONE 

r. 'Y»_.' öl 

"MINI -LAB" -Compr'sing 
AC/DC Voltmeter : Audio Generator : 

Resistance Substitution : Capacitance 
Substitution : DC Ammeter : Battery 
Supply : RF Signal Generator : RF 

Field Strength Indicator : Ohm Meter 
All you need tor testing. Money 21 
back guarantee. 

+ 25p P. & P. 

Cash with order or write for data sheet to: 

RSL Components, (Dept. PW), 
C ricketfield Lane, Bishops Stortford, Herts 

1.25 

For Sale 

MORSE MADE EASY!! 
FACT NOT FICTION. It you start RIGHT you will be 
reading amateur and commercial Morse within a month 
(normal progress to be expected). 

Using scientifically prepared 3 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, It's as easy as 
learning a tune. 18 W.P.M. in 4 weeks guaranteed. 

Beginner's Section only 6880, Complete Course 24.60 
(Overeeasal 00 extra) details only, 4p stamp. 01 -680 2896 

GBKSC (Box 19), 45 GREEN LANE. POBLEY, SURREY 

/ YUKA#. SO DROFESS /OVAL TNE 
SELF-SWAM yOKAN AEROSOL LYAY- 

Get these d,''/ ̂y GREY HAMMER 
OR BLACK WR /NKCE 

(CRACKLE) finishes 

oar+ 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

TELEPHONE ANSWERING machines. 
New and Reconditioned. £55 /160. 
STAM Co., 182a New North Road, Nl. 
01-286 6119. 

Wanted 

TOP PRICES PAID for NEW VALVES 

popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C). 

367 Kensington Street, Bradford 8. 

Yorkshire. 

HIGHEST POSSIBLE cash prices for 
Akai, B. & O., Brenell, Ferrograph, 
Revox, Sanyo, Sony, Tandberg, Uher, 
Vortexion, etc. 9.30-5.00. 01 -242 7401. 

CASH PAID for New Valves. Payment 
by return. WILLOW VALE ELEC- 
TRONICS, 4 The Broadway, 

VALE, 

London, W.7. 01- 567/5400 -2971. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

1 



VALVES SAME 
DAY 

ICE 
I SETS 1R5, 185, T4, 3S4, 3V4, DAF91, DF91, DK91, DL92, DG94. 

I Nrt or 4 fo £1.12. DAl-96, DF96, DK96, DL9ri, 4 fo £165. 

IRS 
186 
1T4 
384 
9V4 
6U4G 
6V40 
5Y3GT 
6Z40 
6/30L2 
6AL5 
6A316 
6AQ6 
6AT6 
6AU6 
6BA6 
6BE6 
6BJ6 
6BW7 
6E14 
6E23 
63025 
6J7(1 
6K70 
6K80 
6Q70 
68N7GT 
6V60 
6V80T 
6%4 
6%6GT 
10P13 
12A118 
12AT7 
I2AU7 
12AX7 
1913000 
20F2 
20P3 
25LBGT 
25U40T 
3001 

28 
.22 
18 
E8 
.47 
.81 
86 
.34 
86 
64 
.11 
13 
22 
.90 
20 
20 
.21 
.41 
.52 
.40 
88 
68 
24 
.12 
.17 
86 
30 
28 
.28 
28 
.28 
.53 

2.96 
.17 
.20 
.22 
80 
67 
76 
.19 
67 
28 

30C15 
NCI? 
30018 
30F6 
3051.1 
SOFL12 
30FL14 
SOLI 
90L16 
30L17 
3014 
30P12 
90P19 
90PL1 
30PL13 
30PL14 
S6L6GT 
35W4 
36240T 
60CD60 
AC/VP2 
B349 
B729 
CCH96 
CY31 
DAF9I 
DAF96 
DF91 
DF96 
DH77 
DK32 
DK91 
DK92 
DK98 
01.35 
01.92 
DL94 
DL96 
DY88 
DY87 
DY802 
EAB080 

68 
78 
58 
64 
66 
89 
88 
29 
.70 
67 
66 
89 
86 
80 
80 
86 
46 
26 
26 
88 
.77 
46 
62 
.67 
.30 
.22 
88 
.16 
88 
.20 
.88 
28 
.50 
.48 
.40 
.26 
.47 
.38 
.g4 
.E4 
,gg 
.32 

EAF42 
EB91 
EBC33 
EBC41 
EBC81 
EBC90 
EBF80 
EBF83 
EBF89 
ECC81 
ECC82 
ECC83 
ECC86 
ECC804 
ECF80 
ECF82 
ECHS6 
ECH42 
ECH81 
ECH83 
ECH84 
ECL80 
ECL82 
ECL86 
EF39 
EF41 
EF80 
EF86 
EF86 
EF89 
EF91 
EF92 
E3098 
EF183 
EF184 
EH90 
E129 
ELIO 
EL41 
E1.84 
EL90 
EL96 
EL500 

.60 

.10 

.40 
54 
80 
.22 
82 
.39 
.29 
17 
20 
36 
.84 
64 
81 
28 
.66 
.59 
.29 
.40 
86 
86 
8I 
.85 
.88 
.57 
23 
28 
.30 
28 
.18 
27 
86 
.28 
.31 
.34 
66 
.45 
.54 
.23 
E8 
38 
62 

E1480 
EM81 
EM84 
EM87 
EY61 
EY86 
EY87 
EZ40 
EZ41 
EZ80 
EZ81 
EZ90 
0Z30 
GZ32 
0Z34 
KT41 
KT61 
KT66 
LN319 
LN329 
LN339 
N78 
P61 
PABC80 
p086 
PC88 
PC96 
PC97 
PC900 
FCC84 
P0086 
PLC88 
F6089 
F00189 
PCC805 
PCF80 
PCF82 
PCF86 
PCF800 
PCF801 
PCF80L 
PCF806 
PCF806 

38 
38 
-32 
.50 
36 
.29 
.29 
.43 
49 
22 
23 
.25 
.34 
.40 
.48 
.77 
55 
78 
.63 
-72 
.63 
87 
40 
84 
.47 
.47 
42 
-36 
28 
-29 
28 
.38 
45 
48 
.56 
28 
.33 
48 
58 
.28 
.40 
.58 
58 

PCF808 
Pt.'L82 
PCL89 
PCL84 
PCL85 
PCL86 
PCL88 
PCL800 
PCL805 
PENA4 
PENS6C 
PFL200 
PL36 
PL81 
PL81A 
PL82 
PL83 
PL84 
PL600 
PL604 
P1484 
PR26 
PY32 
PY33 
PY81 
PY82 
PY83 
PY88 
PY800 
PY801 
R19 
R20 
1725 
1726 
1747 
1749 
1759 
1778 
17191 
17193 
17251 
U301 
17329 

.68 
80 
.57 
84 
38 
.38 
66 
76 
88 
.77 
70 
62 
.49 
.44 
.47 
81 
8g 
80 
88 
.68 
.83 
.96 
6E 
68 
26 
26 
26 
88 
84 
.34 
410 
66 
94 
-66 
84 
.96 
81 
.24 
.59 
.42 
84 
.38 
86 

U801 80 
UABC80 -32 
UAF42 .50 
UBC41 .45 
UBF80 .34 
UBF89 32 
UCC84 82 
UCC86 .35 
UCF80 .32 
UCH42 58 
UCH81 .32 
UCL82 .32 
UCL83 .55 
UF41 52 
UF89 80 
171.41 .53 
UL84 .30 
UM84 22 
11Y41 .89 
UY86 26 
VP4B .77 
W77 .43 
Z77 .22 
Transistors 

AC107 17 
AC127 18 
AD146 .37 
AF116 20 
AF116 20 
AF117 .20 
AF125 .17 
AFI27 .17 
0026 .25 
0044 .12 
0C46 .12 
0071 .12 
0072 .12 
0076 .12 
0081 .12 
008113 12 
0082 .12 
00820 .12 
00170 28 

READERS RADIO 
85 TORQUAY GARDENS, REDBR DGE, ILFORD, 
ESSEX. Tel. 01 -550 7441. 
Minimum post /packing on I valve 7p., on each additional valve, 

(30. per valve extra) 
Any parcel insured against damage in transit 3p extra. 

MW /LW TRANSISTOR RADIO 
Complete set of parts for this MW /LW 
Transistor Radio. Originally sold by 
world -famous company as a set for more 
than 217. Coverage 192.235m- -1070- 
1870m. 9 volt 6 transistor superhet 
using 3 AF117 in RF and IF stages 
powered by a two stage AF amplifier using 
3 x AC128. Output approx. 500MW. 
Also works off car -aerial. Ply case, rexine 
covered. Requires PP7 battery, price 2210 
extra. 331n. high -quality speaker. Price 
28 plus 40p P. & P. Size 83' x 6' o 3'. 

STEREO AMPLIFIER Type SHV -2 x 3 watts 
Fully built. Separate vol., base and treble controls 
each channel; 12 x 43 x 61n high. RECT. ECC83, 
2 X ECL86 valves. O.P. trans. for 3 -ohm speakers. 
Double wound mains trans. Suitable for crystal, 
ceramic cartridge, tuner, etc. 200 -230V ac. mains. 
98 (50p) P. & P. 

I.C. MODULE 40p (10p. post). Length 21' over bracket, 
x 11' over tags. With Instr. diagram to build stabilised 

power supply, motor speed control, door buzzer, current 
meter, windspeed wiper speed control, saw-tooth gen., 
variable timer, pulse gen. Width of module ;'. 

VHF /F94 Tuner for 88 -102 MHz. Self- powered for 
200- 250vac. Valves ECC85, EF89, 6BW7. ECC82, 
2 diodes, metal rect. Chassis 8' x 6' x 54'. German 
front end. Price 98 (40p poet). 

Kit and oirmg inetrs. for 12V windscreen wiper speed control; metal box 31' x 31' 
x 13' with fixing strap, relay and all compts. 2150 (post 20p1. 

STEREO JUNCTION BOX. Price 91 (15p pan) 
Fitted DIN speaker sockets and fixing strap. Permits 
operation for stereo headphones or speakers from 
speaker terminals or sockets on amplifiers not fitted 
with headphone socket. Sixe 31' x o 1]'. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants 

(2 mine. from Station and Buses). FULL GUARANTEE. Aldershot 22240. 
CLOSED WEDNESDAY. B.A.E. for enquiries olease. 
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Head Office and Warehouse 

44A WESTBOURNE GROVE 

LONDON W2 

Tel: 727 56411213 

Z & I AERO SERVICES LTD. 
Please send all pondence and Mail- Orders to Head Office 

When sending cash with order. please include 12 }np in [ for postage and handling 

MINIMUM CHARGE 15np. No C.O.D. orders accepted 

Please note that the valves offered below are not necessarily of U.K. origin 

0A2 0.40 
0A3 0.48 
0132 0.40 
0113 0.70 
0C3 0.40 
OD3 0.40 
1B3GT 0.45 
1L4 0.26 
1R4 0.50 
1115 0.45 
184 0.80 
185 0.80 
1T4 0.80 
1U4 0.40 
1U6 0.76 
1V2 0.56 
1X213 0.66 
2A9 0.60 
2CW4 0.75 
2D21 0.40 
344 0.45 
9A5 0.75 
3BP1 8.50 
394 0.40 
6R40Y 0.75 
51140 0.40 
6V40 0.60 
eY3GT 0.45 
6Z3 0.75 
6Z40 0.45 
6/30L2 0.90 
64134 0.45 
6AF4A 0.80 
6AG6 0.25 
6AG7 0.45 
6AH6 0.80 
6AJ8 0.80 
6,4E5 0.40 
6AK6 0.80 
6AL3 0.48 
6AL6 0.22 
6AM5 0.40 
6AM6 0.37 
6AQ6 0.42 
6AQ6 0.70 

6AR5 0.55 
BARO 0.85 
6AR11 1.25 
6AS5 0.50 
6A87G 0.85 
8AT6 0.88 
6AU6 0.80 
6A V6 0.40 
BAW8A0.86 
BBA6 0.28 
613E6 0.82 
6BF6 0.55 
8BH6 0.75 
6BJ6 0.66 
eBK7A 0.75 
BBNS 0.48 
8BN8 0.80 
6BQ5 0.25 
OBRO 0.76 
6887 1.86 
6BW8 0.90 
6BW7 0.90 
613X6 0.25 
61326 0.46 
6C4 0.86 
6C5GT 0.56 
6CB6 0.40 
6CD60A 

1.80 
6CG7 0.80 
6CH6 0.80 
6CL6 0.80 
6C116 0.80 
6CW4 0.70 
6CY5 0.50 
6CY7 0.75 
603 0.55 
6DC6 0.80 
61){6 0.80 
6DQ6B 0.76 
6D84 1.25 
6EA8 0.85 
6E117 0.30 
6EJ7 0.35 
6EW6 0.70 

BFI 0.75 
8F5 0.75 
eFeG 0.45 
8F11 0.50 
8E13 0.50 
8E14 0.70 
8F15 0.85 
BFlB 0.60 
8E23 0.90 
6E24 0.80 
6F26 1.00 
6E26 0.86 
6F28 0.70 
BGKB 0.60 
8J4 0.80 
BJ6GT 0.40 
8.16 0.80 
8.17 0.45 
6K6GT 0.75 
6K7 0.48 
6K80 0.45 
8K25 0.75 
BL6GT 0.66 
6L7 0.46 
6118 0.50 
611120 0.60 
BN7GT 0.55 
6P28 0.85 
6Q7 0.50 
60A7 0.45 
6007 0.45 
88K7 0.50 
68L7GT0.45 
60N7GT0.45 
68Q7 0.50 
888.7 0.50 
8T8 0.88 
6U4GT 0.70 
6U5G 0 76 
6I18A 0.48 
6V6GT 0.45 
6X4 0.40 
6XBGT 0.45 
6X8 0.85 
6 Y6 0.80 

7Y4 0.75 
9BW6 0.70 First Quality 
10C2 0.80 ' 

lOD1 0.65 
10D2 0.55 
10F1 0.76 
10F9 0.86 
10F18 0.80 
lOLl 0.80 
10LD 110.70 
10P13 0.75 
12AB5 0.70 
12AC6 0.80 
128136 0.80 
I2AE6 0.80 
12AL5 0.56 
12AQ5 0.50 
12AT8 0.40 
12AT7 0.40 
12.4116 0.46 
12AU7 0.88 
12AV6 0.45 
12AV7 0.70 
12AX7 0.88 
12AY7 0.75 
12B4A 0.85 
1213.46 0.45 
12BA7 0.60 
128E6 0.00 
12BH7 0.50 
12BY7 0.85 
12K5 1 00 
12K7GT0.50 
12Q70T0.45 
128137 0.60 
20D1 0.80 
20L1 1.10 
201 0.50 
20P4 1.10 
20P6 1.20 
25C5 0.80 
25L6GT 0.60 
25Z4G 0.85 
26Z6GT0.75 
30.45 0.80 

Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 
30AE3 0.40 
80C1 0.80 
300Ió 1.00 
30C17 1.10 
30018 0.90 
30E5 1.00 
30E11 0.80 
30E112 1.10 
30E114 0.90 
3011 0.40 
30L15 0.95 
30L17 0.95 
30P12 1.00 
30P19 0.95 
30PL1 0.95 
30PL13 1.10 
30PL14 1.25 
3óA3 0.60 
9óA6 0.75 
36115 0.85 
3óC6 0.80 
3605 0.76 
36L60T0.75 
3óW4 0.40 
3óZ3 0.75 
35240 0.40 
36ZIGT 0.70 
501,6 0.80 
50135 0.70 
6005 0.60 
ó000661.80 

60EH5 0.66 
60L6GT 0.80 
851.2 0.55 
90AG 2.40 
90AV 2.50 
90C1 0.75 
90CV 2.40 
807 0.50 
813 4.00 
866A 0.85 
6842 0.70 
5670 0.80 
6080 1.75 
6148 1.60 
6146B 8.60 
6360 1.25 
6939 8.25 
7199 0.85 
7360 2.20 
7688 1.60 
7896 1.60 
9002 0.46 
A2293 2 20 
AZ1 0.80 
AZ31 0.66 
CBL1 0.90 
CBL31 1.00 
CY31 0.50 
DAF98 0.50 
DF98 0.50 
DK92 0.70 

DK98 0.60 
DL96 0.55 
DM70 0.80 
DM160 0.68 
DY51 0.66 
DY88 0.86 
DY87 0.88 
DY802 0.87 
E88CC 0.70 
ElBOF 1.00 
E810F 2 90 
EABC800.88 
EAF42 0.60 
EBC33 0.80 
EBC41 0.85 
EBC81 0.88 
EBF80 0.40 
EBF83 0.40 
EBF89 0.82 
EBL31 1.50 
EC63 0.50 
EC88 0.60 
EC88 0.60 
EC90 0.86 
EC92 0.45 
EC93 0.80 
ECC35 1.00 
ECC40 0.70 
ECC81 0.40 
ECC82 0.88 
ECC83 0.88 

110084 0.80 
ECC86 0.40 
ECC88 0.40 
ECC89 0.50 
ECC91 0.80 
ECC189 0.85 
ECC807 1.00 
ECF80 0.86 
ECF82 0.86 
ECF8041.85 
ECH81 0.80 
ECH83 0.45 
ECH84 0.45 
ECL80 0.50 
ECLB1 0.60 
ECL82 0.86 
ECL83 0.70 
ECL84 0.65 
ECL85 0.66 
ECL86 0.40 
ECLL800 

220 
EF40 0.50 
EF41 0.66 
EF42 0.70 
EF80 0.80 
EF86 0.86 
EF86 0.80 
EF89 0.28 
EF91 0.87 
EF92 0.86 

Retail Shop 

85 TOTTENHAM COURT ROAD 

LONDON WI 
Tel : 580 8403 

Open all day Saturday 

EF96 0.40 GZ32 0.60 PL33 0.40 U403 0.70 
EF97 0.86 GZ33 0.75 PL38 0.66 U404 0.70 
EF98 0.76 0Z34 0.60 PL81 0.50 U801 0.80 
EF183 0.80 HABC800.66 P182 0.46 UABC80 
EF184 0.85 HK90 0.60 P1.83 0.45 0.40 
EF804 1.26 KT68 2.86 PL84 0.40 UAF41 0.70 
EK90 0.82 KT88 2-25 PL302 0.95 UAF42 0.60 
2134 0.50 N78 l'80 PL504 0.75 UB41 0 85 
EL38 0.50 PABC800.40 PL608 0.90 UBC41 0.65 
EL37 1.70 PC86 0.60 PL509 1.10 UBC81 0.45 
EL41 0.75 PC88 0.80 PL801 1.00 UBF80 0.40 
EL81 0.66 PC92 0.06 PL802 0'95 UBF89 0.40 
EL83 0.50 PC97 0.60 PMB4 0.80 171311 0.70 
EL84 0.26 PC900 0.48 PY31 0.86 ÚB121 0.70 
E1,85 0.48 PCC84 0.40 PY83 0.68 ÚC92 0.45 
EL86 0.40 PCC85 0.40 PY80 0.40 UCC85 0.45 
ELK/ 0.42 PCC88 0.66 PYB1 0.80 UCF80 0.70 
EL95 0.85 PCC89 0.55 PY92 0.86 UCH21 0.60 
EL821 0.60 PCC189 0.80 PY83 0.88 UCH42 0.70 
EL822 1.40 PCC805 0.95 PY88 0.40 10181 0.40 
111180 0.76 PCC806 0.95 PY600 1.00 UCL81 0.00 
EM34 1.00 PCF80 0.80 PY800 0.47 UCL82 0.85 
EM7I 0.80 PCF82 0.85 PY801 0.50 UCL83 0.66 
EM80 0.46 PCF84 0.80 PZ30 0.88 UF9 0.86 
EM81 0.80 PCF86 0.130 QQV02-6 ÚF11 0.80 
E3183 0.50 PCF87 110 2.26 ÚF41 0.65 
EM84 0.85 PCF801 0.50 QQV03-10 UF42 0.86 
EM85 1.00 PCF802 0.50 1.26 1.1743 0.65 
EM87 0.70 PCF805 0.90 QQV03-20A ÚF80 0.86 
EN91 0.40 PCF808 0.75 6.26 UF86 0.40 
EY51 0.40 PCF808 0.90 TT21 8.40 ÚF89 0.40 
EY80 0.75 PCH2000.70 TT22 8.60 11141 0.85 
EY81 0.40 PCL81 0.60 U18/20 0.76 17184 0.48 
EY83 0.65 PCL82 0.85 025 0.85 ÚM84 0.80 
ETU 0.40 
EY87 0.48 
EY88 0.48 
EZ40 0.50 

PCL83 0.85 
PCL84 0.46 
PCL86 0.50 
PCL86 0.46 

U26 0.86 
U31 0.70 
1737 6.50 
U52 0.40 

UY1N 0.50 
1.7211 1.00 
UY41 0.48 

EZ41 0.75 PCL88 1.25 U76 0.40 ÚY02 0.50 
EZ80 0.28 PCL8001.10 U78 0.40 17 Y8ó 0.40 
EZ81 0.29 
GT IC 8.00 
GY501 0.70 
GM 0.46 

PC1801 0.95 
PD500 1.80 
PF86 0.70 
PF818 1.00 

17191 0.75 
U201 0.60 
11281 0.55 
17282 0.65 

W729 0.75 
Y63 0 75 
Z759 8.00 

GZ31 0.40 PFL2000.86 17301 0.55 Z803U 1.86 

TRANSISTORS 
218896 0.15 A(.118 0.15 BD123 0.80 
218697 0.16 AC132 0.85 BD124 0.80 
218698 0.80 ACI63 0.20 130131 0.76 
2N70ó 0.70 AC154 0.15 BD132 0.80 
214706 0.10 AC157 0.17 8E116 0.20 
251708 0.15 AC169 0.10 13E167 0.18 
2N753 0.26 AC176 0.17 8E173 0.20 
2N929 0.20 AC187 0.26 8E179 0.80 
2N930 0.20 ACI88 0.26 BF180 0.80 
251907 0.80 ACY17 0.26 8E181 0.80 
2181131 0.25 ACY18 0.20 131,184 0.20 
2181132 0.25 ACY19 0.26 11F186 0.20 
2181184 1.26 ACY20 0.20 BF194 0.14 
2N1302 0.17 ACY21 0.20 13E195 0.14 
2181303 0.17 ACY22 0.10 13F198 0.12 
2N1304 0.20 AD140 0.60 8E197 0.12 
2N130ó 0.20 AD149 0.45 8E200 0.85 
2141306 0.25 AD161 0.85 BFW87 0.26 
2511307 0.26 411102 0.85 13FW88 0.20 
2181308 0.25 ADZ11 1.25 BFW89 0.20 
2181309 0.25 ADZ12 1.25 BFW91 0.20 
2N1ó13 0.17 AFI14 0.17 8E188 0.20 
2N1711 0.20 AF115 0.17 BFY17 0.40 
IN17ó6 0.76 AF116 0.17 BFY19 0.25 
2N2)47 0.75 AF117 0.17 BFY60 0.20 
2182160 0.80 AFI18 0.80 BFY61 0.20 
2182217 0.25 AF126 0.20 BFY62 0.20 
2N2218 0.20 AF127 0.20 138Y26 0.17 
2182219 0.20 AF180 0.86 B8Y27 0.16 
2N2369A 0.15 AF181 0.86 BBY28 0.17 
2182477 0.85 AF186 0.40 BSY66 0.20 
2182646 0.40 AF239 0.88 B8Y95A 0.12 
2142905 0.25 AFZ11 0.45 OC16 0.50 
2512923 0.12 AFZ12 1.00 OC22 0.60 
2N2924 0.18 ABY26 0.25 0023 0.80 
2182938 0.10 ASY27 0.80 0C24 0.80 
2N30ó3 0.20 ASY28 0.26 OM 0.86 
2183054 0.60 ASY29 0.80 0C28 0.25 
2183055 0.80 A8Y54 0.25 0C28 0.50 
2183133 0.25 ABZI6 0.70 OC29 0.60 
2N3134 0.25 ASZ18 0.70 0C35 0.50 
2N3391 0.17 AeZ17 0.76 0C38 0.45 
2N3392 0.17 A0Z18 0.76 0C42 0.20 
2183393 0.15 A0Z20 0.25 OC44 0.15 
2N3394 0.15 ASZ21 0.40 0C45 0.12 
2183395 0.20 BC107 0.10 0070 0.10 
2N3402 0.15 BCI08 0.10 0071 0.12 
2N3403 0.15 DC109 0.10 0c72 0.12 
2N3404 0.32 BC113 0.10 0073 0.80 
2183414 0.20 BC118 0.20 0075 0.16 
2183416 0.16 BCI34 0.20 0076 0.15 
2183417 0.25 BC147 0.10 OC78 0.26 
2N3702 0.10 BC148 0.10 OC78D 0.20 
2183703 0.10 BC149 0.12 °C81 0.20 
2N3704 0.18 BC152 0.16 OC81D 0.20 
113370? 0.12 BC158 0.15 OC83 0.20 
2183709 0.10 BC175 0.20 OC139 0.80 
2N3710 0.10 BC186 0.25 0C140 0.85 
2N3819 0.85 BCY30 0.25 0(141 0.80 
2N3900 0.25 BCY31 0.80 0C170 0.25 
28702 0.50 BCY33 0.25 OC171 0.25 
29746 0.25 BCY34 0.30 0C200 0.80 
AC113 0.15 BCY72 0.15 0C201 0.80 
AC125 0.80 BCZIO 0.80 0C202 0.85 
ÁC128 0.20 8C211 0.40 OC203 0.40 
AC127 0.17 110121 0.65 0C204 0.40 

MULTIMETERS 

04812 667 CI /V 
AC: 150mA -6A in 8 
rangea. 
DC: 300µA -6A in 9 
ranges. 
AC /DC: 0.3 -900V in 9 

anges. 
Resistance 0.2 -5 -50 

899.77 5 

04818 
20,000 0/v DC: 2000 0 /vAC. 
AC: 0.6mA -1.5A In 6 
rangea. 
DC: 60µA -1-5A in 8 
ranges. 
AC /DC: 15 -600V in 9 
ranges. 
Resistance 1-10-100 - 
1000k D 

81050 

11435 
20,000 0/v DC: 2000 0/v AC. 
AC: 5mA -2.5A in 5 ranges. 
DC: 50µA -25A in 7 ranges. 
AC /DC: 2-5-1000V in 8 rangea. 
Resistance 3- 30 -300k f2 

8875 

114324 
20,000 0/V DC: 4000 CI /V AC 
AC: 0.3 -34 in 5 rangea. 
DC: 60µA -3A in 6 
rangea. 
AC: 3 -900V in 8 rangea. 
DC: 0.6 -1200V in 9 
rangea. 
Resistance 500-20 - 
200k 0 -2M lì. 

8800 

114841 MULTIMETER 
with translator tester. 
16700 0/v DC. 3300 0/v AC. 
AC: 0.3 -300mA in 4 ranges. 

1.5 -750V in 6 ranges 
DC: 604A -600r A in 5 ranges. 

0.3 -900V in 8 ranges. 
Resistance 2 -2MD in 4 ranges. 
Transistor gain 10 -350. 

81050 

11-S AMPS THYRISTORS 
Stud mounted 1200 P.I.V.; Continuous reverse 
voltage 800V. Minimum trigger voltage 3.5V; 
Holding current lOwA. Max. forward RMS 
current 25A 6186 

MINIATURE SILICON HALF -WAVE 
MAINS RECTIFIERS 

IN4002 100 p.i.v. IA 0-07 
1N4004 400 p.i.v. l A 0.08 
IN4006 800 p.i.v. lA 0.12 
BY 127 600 p.i.v. lA 0.12 

SYNCH ROSCO PE 
TYPE C1 -5 

3 -in tube fitted with telescopic viewing hood, giving 
bright display in full daylight. Sensitivity 10mV /mm 
(narrow band) to 30mV /mm (wide band). 
Bandwidth 10 c /s -10 me /e. Triggered sweep pre -set at 
1- 2- 5- 10 -30- 100 -300 -1000 -3000 ;owe per stroke. Free - 
running time base 20 c/a to 2000kc /s with built -in 
crystal calibrator providing timing marks at -05.- 2 -1 -5- 
20 -100 
Amptitude calibrator directly calibrated in volts. 
Input attenuatOr 1 -10 -100. 
Power supplies 127/230v AC. 

PRICE 839.00. Packing and carriage 1.50 
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Over ISO ways 
to engineer a 
better future 

SECURITY 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon below. 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 interesting 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. Com- 
plete 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 
"Ycsterdav I n'c-eived a letter from the Institution informing that my applica- 
tion for Asa .rl ite 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.13., Yorks. 
"Completing your course, meant going from a job I detested to a job that I 

NW 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. 

RAID OUP FOR YrX/RSELF 
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 the 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, B37, 

Aldermaston Court, Reading RG7 4PF 
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BIET 

This FREE 76 page 

book bookCAP P y 
on 

the road to success 

through . 
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Choos e 

your 

MECHANICAL 
A.M.S.E. (mech.) 
Boiler Inspection 

& Operation 
C & G Eng. Crafts 
C & G Fabrication 
Diesel Eng. 
Eng. Inspection 
Eng. Metallurgy 
Inst. Eng. & Tech. 
Inst. Motor Ind. 
Maintenance Eng. 
Mechanical Eng. 
Sheet Metal Work 
Welding 

ELECTRICAL & 
ELECTRONIC 
A.M.S.E. (Elec.) 
C & G Elec. Eng. 
C & G Elec. Inst. 
C & G Elec. Tech. 
Computer Elect. 
Elec. Maths 
Elec. Science 
Electronic Eng. 
Electrical Eng. 
Install. & Wiring 
Meters 

& Measuring 
Instruments 

MANAGEMENT & 
PRODUCTION 

Man. Prod. -cont. Constructional -cont. 
Salesmanship 
Storekeeping 
Work Study 
Works 

Management 
DRAUGHTSMANSHIP 
A.M.I.E.D. 
Design of Elec. 

Machines 
Die & Press Tool 

Design 
Electrical 

Draughtsman- 
ship 

Gen. Draughts- 
manship 

Jig & Tool Design 
Technical Drawing 
RADIO á TELE- 
COMMUNICATIONS 
Colour TV 
C,& G Radio /TV/ 

Electronics 
C & G Telecomm. 

Tech. 
Prat. Radio & Elec. 

(with kit) 
Radio Amateurs 

Exam. 

& Repairs 
Automatic Control Radio & TV Eng. Automatic Control Transistor Course Computer 
Electronic Data TV Main. & Serv. 

Processing AUTO & AERO 
Estimating Aero Eng. 
Foremanship A.M.I.M.I. 
Inst. Cost & Works A.R.B. Cert. 

Accountants Auto Engineering 
Inst. Marketing Auto Repair 
Management C & G Auto. Eng. 
Metrication Garage 
Motor Trade Man. Management 
Network Planning MAA /IMI Diploma 
Numerical Control Motor Vehicle Operational Mechanics 

Research 
Personnel Man. CONSTRUCTIONAL 
Planning Eng. A.M.S.E. (Civil) 
Production Eng. Architecture 
Quality Control Building 

Coaching for many major exams, 
including HNC, ONC, C & G, etc. 

Building Drawing 
Building Foreman 
Carpentry & Join. 
Civil & Municipal 

Engineering 
Constructional 

Engineering 
Construction 
Suryevors 
Institute 
Clerk of Works 
Council Eng. 
Geology 
Health Eng. 
Heat & Vent. 
Hydraulics 
Inst. of Builders 
Inst. Clerk of Works 
Inst. Works At 

Highway Supers. 
Painting & Dec. 
Public Hygiene 
Road Engineering 
Structural Eng. 
Surveying 

GENERAL 
Agricultural Eng. 
Council of Eng. 

Inst. 
Farm Science 
General Education 
Gen. Plastics 
Pratt. Maths 
Pract. Slide Rule 
Pure & Applied 

Maths 
Refrigeration 
RubberTechnology 
Sales Engineers 
Tech. Report 

Writing 
Timber Trade 
University Ent. 

G.C.E. 
58'0' & 'A' 
LEVELS SUBJECTS 
Over 10,000 
group passes 
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BETTER TOMORROW 

To B.I.E.T., Dept. B37, Aldermaston Court, 

NAME 
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U. K's LARGEST ELECTRONICS CENTRES! 

HENRY'S RADIO LTD. EDGWARE ROAD, LONDON, W.2. 

W 404 -406 ELECTRONIC COMPONENTS & EQUIPMENT 01 -402 8381/8382 

NO 354 -356 HIGH FIDELITY & TAPE EQUIPMENT 01 -402 58544736 
OPEN 

1 

309 PA -DISCO - LIGHTING HIGH POWER SOUND 01 -723 6963 

303 BARGAIN STORE SPECIAL OFFERS 01 -723 1008 All Mail to: 303, Edgware 

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN-AND SEE FOR 

contra 
-, 

..Q 

Rd., London, W.2.' 
YOURSELF. 

THE D TEXAN 
20 20 WATT INTEGRATED 
I.C. STEREO AMPLIFIER 

* FREE TEAK CABINET 

(As featured in "Practical Wireless" 
May to August 1972) 

FEATURES. New slim design with 6 - IC's, IC 
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners. 
special Gardeners low field slim line transformer. 
Fibre glass PC panel. Complete chassis work. 
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES 
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES. On!off switch indicator, headphone socket, 
separate treble, bass, volume and balance controls, scratch and 

rumble filters, mono stereo switch, Input selector; Mag. P.U. 
Radio Tuner, Aux, Can be altered for Mic., Tape, Tape -head, etc 
(Parts list Ref. 20 on request) 

SPECIAL 
KIT PRICE 

£28.50 P &P 
45p 

COMPLETE WITH FREE R 
TE from Henry's KBBINET Designer app( v 

o 

* SLIM 
DESIGN WITH 

SILVER TRIM 
Overall chassis size 

141 "x6 "x2 "high 

RECORD DECKS 
CHASSIS (Post 50p) 
SP25/3L10 75 HT70 LIS 00 
MP60 L10 40 MP610 L14.15 
AP76 L18 95 GL72 E22 25 
WITH PLINTH/COVER 
(Post 70p) 
MP60 L17 20 TD150AB 
HT70 L21 60 L41 45 
HL(GL75) PL12AC 

135 25 L35 25 
MP610L20 36 BD2 L32 35 
CART/PLINTH/COVER 
(Post 70p) 
(HL) AP76/G800,'PC 129 9 

(HL) SP25-3/G800H PC 
I8 95 

HT70IG800/PC L27 00 
(HL) 2025TC/9TAHCD"50 
MP60/SC5MD/PC L11 25 

HL GL7Ì90PC [SÓ ( 2/PC 76 

LOW COST HI -FI SPEAKERS 
E.M.I. Size 134" x 8) ". Large Ceramic Magnet. 
TYPE 150 6 watt. 3, 8 or IS 

ohms L1.20. Post 22p. 
TYPE ISO TC Twin cone ver- 

sion L2 75. Post 22P. 
TYPE 450 10 watt with twin 

tweeters and crossover. 3, 8 
or 15 ohms. L3.85. Post 25p. 

TYPE 35020 watt with tweeter 
and crossover. B and 15 ohms. 
17.701 Post 28p. 

CABINETS 150, 150TC 450 L4 60. Post 30p. POLISHED 

ML -3 MW /LW 
TUNER to BUILD 
Uses Mullard Module, Slow 
motion tuning. Built in 
battery. Ferrite aerial. Overall 

e 7" x 21" x 3( ". TOTAL COST TO BUILD 
L4.85, Post Ì5p. All part's sod separately. Leaflet No. 6 

TEST EQUIPMENT 
11.90 Pocket Pencil 

SE500B Pocket Pencil Signal TracerrLI'50 
TE15 Grid Dip Meter 440 KHz -280 mHz 

L13-45 
500 30 KIV Multimeter L9-2S 

With leather case L10-50 
200H 2OKIV Multimeter L4.20. With case L4.95 
AFI05 50K /V Multimeter £8.50. With case L9-SO 
U434I AC /DC Multimeter with transistor tester with steel 

case L10.50 
TE20D RF Generator 120KHz- 500MHz LIS-95. Carr. 35p 

TE22D Audio Generator 20Hz- 200KHz 117.50. Carr. 35p 

103 3- Scope 14Hz -I }MHz 139.00. Carr. 50p 
CI -5 3- Pulse Scope 10Hz-10mHz L39.00. Carr. 50P 

TE65 Valve Voltmeter 28 ranges L17.50. Carr. 40p 

ULTRASONIC 
TRANSDUCERS 

Operate at 40kcls up to 100 
yds. Ideal remote switching 
and signalling. Complete with 
data and circuits. 
L5.90 per pair. Post lop 

MARRIOT TAPE HEADS 
4 TRACK MONO 
2 TRACKSTEREO 
'17' High Impedance L2.00 
'IB' Med. Impedance L2.00 
'36' Med: Low Imp. L3.50 
Erase Heads for above 7Sp 
'63' 2 track mono - 

Hi Imp. L1 .15 
'43' Erase Head for above 75p 

"BANDSPREAD" PORTABLE TO BUILD 
Printed circuit all transistor design 
using Mullard RF/IF Module. Medium 
and Long Wave bands plus Medium 
Wave Bandspread for extra selectivity. 
Also slow motion geared tuning, 600 
mW push -pull output, fibre glass PVC 
covered cabinet, car aerial. Attractive 
appearance and performance. 
TOTAL COST TO BUILD L7.98, 
All parts sold separately -Leaflet No.2 pp 32o. (Battery 22p) 

CATALOGUE 
Fully detailed and illus- 
trated covering every 
aspect of Electronics - 
plus data, circuits and 
information. 10,000 Stock 
lines at Special Low Prices 
and Fully Guaranteed. 

Post 
PRICE 55r Paid 

(40p FOR CALLERS) 

PLUS! FIVE 10p 

VOUCHERS 
Send to this address- 
HENRY'S RADIO LTD. 
(Dept. PW) 3 ALBEMARLE 
WAY, LONDON, E.C.I. - 
for catalogue by post only. 
All other mail and callers 
to "303" see below. 

PA- Disco- Lighting a 

UK's Largest Range -Write 6 5 .etts 
phone or call in. Details and 
demonstrations on request. 
D 130L 3 Channel sound to light unit, 3kw L28.50 
D J40L 3 Channel Mic (Built in) to light, 3kw 137.50 
DJ70S 70 watt Disco amp/mixer L49.75 
DISCOAMP 100 watt Disco amp /mixer L67.S0 
DIIOSS 30 watt Disco amplmixer L31.00 
Anti- Feedback Quality Mic. LII-50 
SDL 12' 50 watt 8 ohm Full range speaker L12.95 
DECKS. Use MP60 or SP2513 see above 
Matching cartridge SCSM L2.62 
FIBRE OPTICS, LIGHTING EFFECTS, PROJECTORS, SPOTS, 

DIMMERS, MIXERS. Everything for PA- Disco -Lighting. 
FREE Stock List Ref. No. 18. 

BUILD THIS VHF FM TUNER 
5 TRANSISTORS 300 kcls BAND- 
WIDTH, PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. MONO 
AND STEREO 
A popular VHF FM Tuner for quality 
and reception of mono and stereo. 
There is no doubt about it-VHF FM / t/ 
gives the REAL sound. All parts sold 
separately. Free Leaflet No. 3 & 7. 
TOTAL 1597. P.P. 20p. Decoder Kit L5.97. 
Tuning meter unit LI .75 
Mains unit (optional) Model PS900 L2.47. Post 20p 
Mains unit for Tuner and Decoder PS1200 L2.62. Post 20p 

POWER INTEGRATED 
CIRCUITS 

Plessey SL403D -3 watt with 
8 page data, layouts and 
circuits LI -50. P.C. Board 
60p. Heat Sink 14p. 
Sinclair IC12 --6 watt with 
data and circuits LI.80. 
TH9013P -20 watt Power 
Amp Module L4.57. 
TH9014P -IC Preamp LI -SO. 
DatalCircuits for above 
No. 42 IOp 

7 SEG a, NIXIE TUBES 
(Post 15p per I to 6) 

XN3, XNI3, GN6 0 -9 side 
view with data, B5p. 
GNP -7, GNP -8 0-9 side view 
with decimal points and data, 

3015F 7 seg E2 each. 17 per 
4 with data. 
12 and 24 hour clock circuits 
for above Ref, No. 31 ISp. 

Miniature Amplifier 
5 transistor. 300mW of 
Fitted volume and sensitivi 
control, 9 volt operate 
1175 each PIP 15p. 

P. 

ë 

SINCLAIR PROJECT 60 MODULES 
-SAVE POUNDS! 
Z30 [3.57; Z50 L4'37 
STEREO 60 PZS [3,97 

L7.97; PZ8 (477 
PZ6 L6.37; 
Transformer for PZ8 E2.95 

Active Filter Unit L4.45 
Stereo FM Tuner 416.95 

IC12 LI-80; 016's £15 pr. 
Post etc. 20p per item 

Quality Slider Controls 
60mm stroke singles and 
ganged. Complete with knobs. 
5K, IOK, 25K, IOOK, 500K. 
I meg, Log and Lin. 45p each, 
10K, 25K, 50K, IOOK, Log 
and Lin ganged. 7Sp each. 

Hi -Fi & Tape Equipment 
Acknowledged 

as U.K.'s 
Largest 
Stockists 
with Lowest 
Prices Plus 
12 months 
Guarantee. 
Write or call 
for FREE 
16 page lists 
(Ref. 16/17) 

PACKAGE DEALS 
Post 25p 

2xZ30, Stereo 60, PZ5 115.95 
2xZ30, Stereo 60, PZ6 LIS -00 
2oZ50, Stereo 60, PZ8 L20.25 
Transformer for PZ8 12.95 
PROJECT 605 KIT 119.95 

MORE OF EVERYTHING AT LOW PR CES ALWAYS AT HENRY'S 
All the parts you need plus Data and Circuits - Get a Catalogue - it's all in there! 

Prices subject to change without notice E. & O.E. 

Transistors- IC's- SCR'! 
Rectifiers - Triacs, etc. 
NEW FREE LISTS 
Ref. No. 36 on request. 

309 -354- 356 - 404 -406 Open 6 days a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday 

H MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S 
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The basic horizontal half wave aerial
(0). In practice, the physical length
required for resonance is reduced by a
factor of 0.95 (0.95 x 0) due to the effect
of insulators and nearby objects. A
simple formula for the practical half

N

..

.

wave aerial is 468/F(MHz) feet. At
resonance the induced voltage V will be
maximum at the ends of the aerial (high
impedance) while the current I will be
maximum at the centre.

FEEDERS
Flexible braided
outer conduct

Insulation

Insulation

Two parallel Single wire
wires

0
Nominal impedance Nominal impedance
70-80 ohms 50-80 ohms

Since the aerial should be located in the
clear and generally as high as possible
to produce maximum signal strength it is
necessary to use a feeder to connect
the aerial to the receiver. Low impedance

Insulating
spreaders Tso parallel wires

Nominal impedance
240-300 ohms

feeders may be flat twin (a), coaxial (b)
or flat ribbon (d). High impedance
feeders consist of two wires spaced
apart by insulators every foot or so (c).

HALF WAVE DIPOLE
Insulators -

Flat twin
feeder

As the impedance at the centre of a half
wave aerial is approximately 70 ohms
feeders (a) or (b) will provide a good
impedance match to the aerial ensuring
maximum signal transference. The

r I I Coaxial
cable

aerial, length calculated from the formula
given, is cut at the centreand an insulator
inserted, the wires of the feeder being
connected either side of the insulator.

C(1115TRUCT1011
A practical method of feeding the aerial
with low impedance feeder. The loop in
the top of the feeder is essential to
prevent the ingress of rain and dirt. The
end of coaxial cable can be sealed with
plastic insulating tape or compound.

Insulating
block

Bind feeder
to block

feeder

I

FOLDED DIPOLE
N as formula

0
300 ohm
ribbon feeder

The folded dipole (a) will transform the
input impedance by a factor of 22 or
4 x 70 = 280 ohms so that it can be fed
with a flat ribbon feeder of 300 ohms
impedance, provided the wires forming

A r
600 ohm open I

wire line

the folded dipole are the same diameter.
If a three fold dipole is used the input
impedance will be 70 x 32 630 ohms
which will provide a good !notch to an
open line feeder.

IMBED DIPOLE
CONSTRUCTION h as frrn a

A practical folded dipole using 300 ohm
ribbon feeder for both the aerial and the
feeder. One conductor only of the aerial
is cut at the centre and the feeder
inserted and the joints soldered. The
junction should be clamped between
pieces of insulating material and prop-
erly waterproofed.

Clamping
plates

Ends
short,

MULTIBM1D DIPOLE
Dipoles cut to bands required

If dipoles are required for optimum
performance on several frequency bands
they can be connected in parallel at their
centres, and fed with a common feeder
thus providing multiband facilities in a
minimum of space. The ends of the
dipoles may be tied off to any convenient

supports and the dipoles need not all be
in the same plane. Note that a dipole cut
for, say, the 7MHz amateur band, will be
three half waves on .the 21 MHz amateur
band thus eliminating the need for a
separate aerial for that band.

DIPOLE
=onions
The table gives the length of a half wave
aerial in the various HF amateur and
broadcast bands.

Broadcast Amateur

Band Length Band Length

llm 18ft 2in 160m 256ft
13m 21ft 7in 80m 128ft
16m 26ft 40m 66ft
19m 30ft 20m 33ft
25m 39ft 4in 15m 22ft
31m 48ft 10m 16ft
41m 65ft
49m 76ft

WIRE
A long length of copper wire, with one
end connected to the receiver, is prob-
ably the most commonly used aerial.
This is often fitted onto a picture rail and
even quite a small room will enable a
40ft. length to be used. One convenient
form of aerial can be obtained by using
the coaxial cable of a TV aerial, the outer
braiding being connected to the aerial
socket of the receiver. Important!
disconnect the TV aerial from the TV
set before using it in this form. Probably
the best and only true long wire aerial is
the Beveridge. This is used by many
major monitoring stations. It comprises
a straight wire about a mile long
mounted on short poles over the ground.
One end goes to the receiver and the
other to earth via a resistor. It is very
directional and provides excellent recep-
tion but there are few who have suf-
ficiently long back gardens to accom-
modate this one!

IINUERTED L
A simple, general purpose aerial which,
when connected to an ATU, will give
good results. The length should be
between 30ft and 50ft. of which the
horizontal part should be at least 20ft.
A wire across the loft and running down
the outside of the house is a simple
method of arranging this. In areas of
high local interference the vertical por-
tion can be screened using coaxial
cable, the outer braid being taken to the
earth terminal on the receiver and thence
to an outside earth.

/ / Loft space \
/we--- 20 t. mi nimu m

Coax inner to
Receiver

30-50ft

Interference
Zone .0

Braiding
to earth

INVERTED II
With only a single support required this
form of "Inverted Vee" can be very
effective. The 400 ohm resistor renders
the system aperiodic i.e. not resonant at
any particular frequency. It will be useful
over most of the HF bands favouring
signals in the plane of the aerial.

F10ft 80ft

400ohm
approx
non -
inductive

Earth

DIRECTIVITY °
Signal pick-up of a half wave aerial is
maximum at right angles to the line of the
wire (a). If the wire is one wavelength
long maximum pick-up is from four
directions (b). By choosing the right
lenath of aerial and adjusting its orienta-
tion the maximum pick-up lobes can be
made to cover all the land areas of the
world.
Longer aerials result in the appearance
of minor lobes (c) and (d) which reduce
directivity and improve all round cover-
age. With an aerial many wavelengths
long maximum reception is along the
line of the wire.

4 Max
I pick-up

90°
Line of
aerial

Max
*pick-up

0

55° \ / 55°

1?,

/
/ Max

/ pick -Lip \

0
.0r Minor lobes

115es'z./ Ns.

Ar,

zr-" 35°
2

\
A

WHIP TYPES
Whip aerials come in a variety of forms,
many being ex -Government and very
cheap. They can be telescopic, lengths
of rod which screw into each other or
several tubular sections with a single
wire running through them which holds
the sections rigid when tightened. In
certain locations a whip aerial is about
the only practical type since it can simply
be mounted outside a window, as shown.
The whip should be as long as possible,
but very tall ones present mounting
problems due to wind pressure. Gener-
ally a whip aerial will be non -resonant on
the HF bands and should, ideally, be
connected to an ATU. If not it may
be connected to the aerial terminal
directly or via a variable capacitor.

clamp

'Drip
loop

Perspex or other
thick plastic panel
about 9'x5'

Screw into window
frame or brickwork

To receiver

TV AERIALS
It is hardly worth making a TV aerial
since commercial ones generally cost
much less than the materials would
cost to buy. Band I aerials (Channels 1-5)
are nearly always cut for an individual
channel and take the form of a simple
dipole or an H or X arrangement. Band
III aerials are available for individual
channels, semi -broad -band encompas-
sing three channels or broad -band
(Channels 6-13). These aerials are
generally more elaborate than Band I

types due to the poorer propagation at
these frequencies and incorporate one
or more directors. The UHF frequencies

(Channels 21-68) are divided into groups
for aerial purposes: A, B, C, D and E and
the correct type must be used in a

particular area. Broadband UHF aerials,
usually log -periodic, are also available
but their gain is rather less than with
conventional types. UHF aerials are
much smaller than VHF types and
usually incorporate from 3 to 19 directors
plus a reflector in order to increase the
gain. The dimensions are fairly critical
and this, together with the low cost of
the commercial product, makes home
construction an unrealistic proposition.

Ill LOOP
Yx

softwood
'bracers'

40

500pF tuning
capacitor

Coax cable
leading from
inductive turn
to receiver

For frequencies between 500kHz and
2MHz the loop aerial takes a tot of
beatin,g.. It consists of 7 turns of wire (5
or 6 turns for higher frequencies) around
a wooden framework as illustrated. The
ends of the wire connect to a 500pF
tuning capacitor. A second wire, wound
around the centre turn connects to a
coax cable which goes to the aerial and
earth sockets on the receiver or prefer-
ably to a balanced input.

The loop forms a tuned circuit ,n

conjunction with the capacitor with 7he
inductive loop providing a low imped-
ance feed to the receiver. The capacitor
has to be tuned for each frequency and
the selectivity is excellent. The loop is
highly directional and by rotating it,
interfering stations, can be virtually
eliminated.. The tuning is .very sharp and
it is advantageous to fit either slow

winDOM

reCeive

Shallow saw cuts
1/2"cipa rt

Wooden box

motion drive to the capacitor or to wire
a small value variable trimmer in parallel
with lit (10p F to 20p F)

The gain is not as high as that of a
long wire aerial but this is more than
outweighed by the much improved
signal-to-noise ratio and the directional
characteristics. The direction of a station
can be determined within a few degrees
by nulling it out to take its bearing. The
broom -handle can be fitted into a box
as shown with the bottom flitting into a
recessed slot to prevent it slipping.

The main frame can be made of 6mm
(kin.) plywood or softwood. The wires
should be wound very tight and should
be kept that way (under tension the
wile tends to stretch siightly). The soft-
wood blocks merely act -as, bracers and
as supports for the broom handle.

A useful general coverage aeria for e

HF bands is the Windom which a
single wire feeder tapped on t4 the
horizontal wire. An aerial length or Mout
80 feet will work especially well If the
13, 25 and. 49 metre bands.

500
pF

1-.30ft I 50 f t

Feeder

AERIAL TuninG unn

lode:12 way
wafer switch

Aerial

-111'500
pF Receiver

Earth Earth

For best results an end fed wire aerial or
rod aerial should be matched to the
receiver input circuit with an Aerial
Tuning Unit (a). The inductor (b) is
wound making a loop every other turn,
the loops then being soldered to the
switch tags. Fit each tuning capacitor

24 turns
Insulated wire

b i Taos., alternate turns

with a calibrated knob or dial and num-
ber the switch positions. Adjust the
capacitors and switch position for
maximum signal strength noting that
the three adjustments are very much
interdependent. Log dial and switch
readings for future reference.

Fill BAND if

To receiver
aerial socket

0

1

-Twisted wire

J
The signal strength of FM broadcasting'
stations is quite high over. most of the
country andl elaborate aerials are rarely
necessary. Many receivers are now
fitted with telescopic aerials for FM but
these will be poor in some areas. A very
simple FM aerial can be made from
ordinary twisted belt -wire, as shown,
One end should be unwound and pinned
along a picture rail to form a dipole.
The dimensions given are for 95MHz.
If within range of a BBC local radio

2

Direction of
transmitter

4
581'

station, the dipole should be modified
to. resonate at the frequency of this
station as the signal strength is likely
to be comparatively low. Length of each
leg in inches == 2808 /Frequency in MHz.
For DX FM reception or in difficult
areas, more elaborate roof or loft
mounted arrays should be used. Dimen-
sions of a typical array are given
although these aerials usually are
cheaper to buy ready made.
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The basic horizontal half wave aerial
(0). In practice, the physical length
required for resonance is reduced by a
factor of 0.95 (0.95 x 0) due to the effect
of insulators and nearby objects. A
simple formula for the practical half

N

..

.

wave aerial is 468/F(MHz) feet. At
resonance the induced voltage V will be
maximum at the ends of the aerial (high
impedance) while the current I will be
maximum at the centre.

FEEDERS
Flexible braided
outer conduct

Insulation

Insulation

Two parallel Single wire
wires

0
Nominal impedance Nominal impedance
70-80 ohms 50-80 ohms

Since the aerial should be located in the
clear and generally as high as possible
to produce maximum signal strength it is
necessary to use a feeder to connect
the aerial to the receiver. Low impedance

Insulating
spreaders Tso parallel wires

Nominal impedance
240-300 ohms

feeders may be flat twin (a), coaxial (b)
or flat ribbon (d). High impedance
feeders consist of two wires spaced
apart by insulators every foot or so (c).

HALF WAVE DIPOLE
Insulators -

Flat twin
feeder

As the impedance at the centre of a half
wave aerial is approximately 70 ohms
feeders (a) or (b) will provide a good
impedance match to the aerial ensuring
maximum signal transference. The

r I I Coaxial
cable

aerial, length calculated from the formula
given, is cut at the centreand an insulator
inserted, the wires of the feeder being
connected either side of the insulator.

C(1115TRUCT1011
A practical method of feeding the aerial
with low impedance feeder. The loop in
the top of the feeder is essential to
prevent the ingress of rain and dirt. The
end of coaxial cable can be sealed with
plastic insulating tape or compound.

Insulating
block

Bind feeder
to block

feeder
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FOLDED DIPOLE
N as formula

0
300 ohm
ribbon feeder

The folded dipole (a) will transform the
input impedance by a factor of 22 or
4 x 70 = 280 ohms so that it can be fed
with a flat ribbon feeder of 300 ohms
impedance, provided the wires forming

A r
600 ohm open I

wire line

the folded dipole are the same diameter.
If a three fold dipole is used the input
impedance will be 70 x 32 630 ohms
which will provide a good !notch to an
open line feeder.

IMBED DIPOLE
CONSTRUCTION h as frrn a

A practical folded dipole using 300 ohm
ribbon feeder for both the aerial and the
feeder. One conductor only of the aerial
is cut at the centre and the feeder
inserted and the joints soldered. The
junction should be clamped between
pieces of insulating material and prop-
erly waterproofed.

Clamping
plates

Ends
short,

MULTIBM1D DIPOLE
Dipoles cut to bands required

If dipoles are required for optimum
performance on several frequency bands
they can be connected in parallel at their
centres, and fed with a common feeder
thus providing multiband facilities in a
minimum of space. The ends of the
dipoles may be tied off to any convenient

supports and the dipoles need not all be
in the same plane. Note that a dipole cut
for, say, the 7MHz amateur band, will be
three half waves on .the 21 MHz amateur
band thus eliminating the need for a
separate aerial for that band.

DIPOLE
=onions
The table gives the length of a half wave
aerial in the various HF amateur and
broadcast bands.

Broadcast Amateur

Band Length Band Length

llm 18ft 2in 160m 256ft
13m 21ft 7in 80m 128ft
16m 26ft 40m 66ft
19m 30ft 20m 33ft
25m 39ft 4in 15m 22ft
31m 48ft 10m 16ft
41m 65ft
49m 76ft

WIRE
A long length of copper wire, with one
end connected to the receiver, is prob-
ably the most commonly used aerial.
This is often fitted onto a picture rail and
even quite a small room will enable a
40ft. length to be used. One convenient
form of aerial can be obtained by using
the coaxial cable of a TV aerial, the outer
braiding being connected to the aerial
socket of the receiver. Important!
disconnect the TV aerial from the TV
set before using it in this form. Probably
the best and only true long wire aerial is
the Beveridge. This is used by many
major monitoring stations. It comprises
a straight wire about a mile long
mounted on short poles over the ground.
One end goes to the receiver and the
other to earth via a resistor. It is very
directional and provides excellent recep-
tion but there are few who have suf-
ficiently long back gardens to accom-
modate this one!

IINUERTED L
A simple, general purpose aerial which,
when connected to an ATU, will give
good results. The length should be
between 30ft and 50ft. of which the
horizontal part should be at least 20ft.
A wire across the loft and running down
the outside of the house is a simple
method of arranging this. In areas of
high local interference the vertical por-
tion can be screened using coaxial
cable, the outer braid being taken to the
earth terminal on the receiver and thence
to an outside earth.
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INVERTED II
With only a single support required this
form of "Inverted Vee" can be very
effective. The 400 ohm resistor renders
the system aperiodic i.e. not resonant at
any particular frequency. It will be useful
over most of the HF bands favouring
signals in the plane of the aerial.

F10ft 80ft

400ohm
approx
non -
inductive

Earth

DIRECTIVITY °
Signal pick-up of a half wave aerial is
maximum at right angles to the line of the
wire (a). If the wire is one wavelength
long maximum pick-up is from four
directions (b). By choosing the right
lenath of aerial and adjusting its orienta-
tion the maximum pick-up lobes can be
made to cover all the land areas of the
world.
Longer aerials result in the appearance
of minor lobes (c) and (d) which reduce
directivity and improve all round cover-
age. With an aerial many wavelengths
long maximum reception is along the
line of the wire.
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WHIP TYPES
Whip aerials come in a variety of forms,
many being ex -Government and very
cheap. They can be telescopic, lengths
of rod which screw into each other or
several tubular sections with a single
wire running through them which holds
the sections rigid when tightened. In
certain locations a whip aerial is about
the only practical type since it can simply
be mounted outside a window, as shown.
The whip should be as long as possible,
but very tall ones present mounting
problems due to wind pressure. Gener-
ally a whip aerial will be non -resonant on
the HF bands and should, ideally, be
connected to an ATU. If not it may
be connected to the aerial terminal
directly or via a variable capacitor.

clamp

'Drip
loop

Perspex or other
thick plastic panel
about 9'x5'

Screw into window
frame or brickwork

To receiver

TV AERIALS
It is hardly worth making a TV aerial
since commercial ones generally cost
much less than the materials would
cost to buy. Band I aerials (Channels 1-5)
are nearly always cut for an individual
channel and take the form of a simple
dipole or an H or X arrangement. Band
III aerials are available for individual
channels, semi -broad -band encompas-
sing three channels or broad -band
(Channels 6-13). These aerials are
generally more elaborate than Band I

types due to the poorer propagation at
these frequencies and incorporate one
or more directors. The UHF frequencies

(Channels 21-68) are divided into groups
for aerial purposes: A, B, C, D and E and
the correct type must be used in a

particular area. Broadband UHF aerials,
usually log -periodic, are also available
but their gain is rather less than with
conventional types. UHF aerials are
much smaller than VHF types and
usually incorporate from 3 to 19 directors
plus a reflector in order to increase the
gain. The dimensions are fairly critical
and this, together with the low cost of
the commercial product, makes home
construction an unrealistic proposition.

Ill LOOP
Yx

softwood
'bracers'

40

500pF tuning
capacitor

Coax cable
leading from
inductive turn
to receiver

For frequencies between 500kHz and
2MHz the loop aerial takes a tot of
beatin,g.. It consists of 7 turns of wire (5
or 6 turns for higher frequencies) around
a wooden framework as illustrated. The
ends of the wire connect to a 500pF
tuning capacitor. A second wire, wound
around the centre turn connects to a
coax cable which goes to the aerial and
earth sockets on the receiver or prefer-
ably to a balanced input.

The loop forms a tuned circuit ,n

conjunction with the capacitor with 7he
inductive loop providing a low imped-
ance feed to the receiver. The capacitor
has to be tuned for each frequency and
the selectivity is excellent. The loop is
highly directional and by rotating it,
interfering stations, can be virtually
eliminated.. The tuning is .very sharp and
it is advantageous to fit either slow

winDOM

reCeive

Shallow saw cuts
1/2"cipa rt

Wooden box

motion drive to the capacitor or to wire
a small value variable trimmer in parallel
with lit (10p F to 20p F)

The gain is not as high as that of a
long wire aerial but this is more than
outweighed by the much improved
signal-to-noise ratio and the directional
characteristics. The direction of a station
can be determined within a few degrees
by nulling it out to take its bearing. The
broom -handle can be fitted into a box
as shown with the bottom flitting into a
recessed slot to prevent it slipping.

The main frame can be made of 6mm
(kin.) plywood or softwood. The wires
should be wound very tight and should
be kept that way (under tension the
wile tends to stretch siightly). The soft-
wood blocks merely act -as, bracers and
as supports for the broom handle.

A useful general coverage aeria for e

HF bands is the Windom which a
single wire feeder tapped on t4 the
horizontal wire. An aerial length or Mout
80 feet will work especially well If the
13, 25 and. 49 metre bands.
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AERIAL TuninG unn

lode:12 way
wafer switch

Aerial

-111'500
pF Receiver

Earth Earth

For best results an end fed wire aerial or
rod aerial should be matched to the
receiver input circuit with an Aerial
Tuning Unit (a). The inductor (b) is
wound making a loop every other turn,
the loops then being soldered to the
switch tags. Fit each tuning capacitor

24 turns
Insulated wire

b i Taos., alternate turns

with a calibrated knob or dial and num-
ber the switch positions. Adjust the
capacitors and switch position for
maximum signal strength noting that
the three adjustments are very much
interdependent. Log dial and switch
readings for future reference.
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The signal strength of FM broadcasting'
stations is quite high over. most of the
country andl elaborate aerials are rarely
necessary. Many receivers are now
fitted with telescopic aerials for FM but
these will be poor in some areas. A very
simple FM aerial can be made from
ordinary twisted belt -wire, as shown,
One end should be unwound and pinned
along a picture rail to form a dipole.
The dimensions given are for 95MHz.
If within range of a BBC local radio
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Direction of
transmitter

4
581'

station, the dipole should be modified
to. resonate at the frequency of this
station as the signal strength is likely
to be comparatively low. Length of each
leg in inches == 2808 /Frequency in MHz.
For DX FM reception or in difficult
areas, more elaborate roof or loft
mounted arrays should be used. Dimen-
sions of a typical array are given
although these aerials usually are
cheaper to buy ready made.




