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HIGH-FIDELITY STEREOp4c/'' e 
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 P.U. 
cartridge with diamond stylus * PAIR OF STANWAY II Speaker 
Units 

£87.75 Special Total Price I 
Carr. £1.50 

Terms: Deposit £13 and 9 monthly 
payments £9.35 (Total £97.15). 
* Super 30 Amplifier (15 + 15 watt) 

in veneered housing * Goldring GL69 II Transcription 
Turntable on Plinth as illustrated * Goldring Magnetic P.U. Cartridge. 

AA 

* Pair of Stanway II Carr. 
speaker units. £YY £1.50 
Special Total Price Matching as recommended for optimum performance. Terms: Deposit £15 and 9 monthly Package prices apply providing all individual units are purchased 

payments £10.60 (Total £110.40). from any branch within 3 months. See Ieaflet. 

Nil 

ATTRACTIVE 
TEAK OR 

AFRORMOSIA 
VENEERED 
CABINETS 

AND PLINTHS 
Send S.A.E. for 

coloured brochure 
showing other money 

saving offers. 

OFF Y- * TA12 AMPLIFIER 
6.5 + 6.5 watt in veneered 
housing * GARRARD SP25 MK III Player 
unit on Plinth * GOLDRING CS90 Ceramic P.0 
Cartridge with diamond stylus * PAIR OF DORCHESTER 
Loudspeaker Units 
Special Total Price £59 Or Deposit £9 and 

9 monthly payments 
Carr. £1 25 £6.25 (Total £65.25). 

Trans. Plastic Cover £3.15 extra. 

PACKAGE AS ABOVE but with 
Garrard 3000 Autochanger and Sono - 
tone 9TA Ceramic Car- 
tridge in lieu of SP25 J J and CS90 Carr. £1.25 
Or Deposit £8 and 9 monthly pay- 
ments £5.58 (Total £5822) 
Trans. Plastic cover £3.15 extra. 

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

Carr. 62P Impedance 15 ohms 
* Performance comparable with units costing considerably more. 
Consists of (1) 12in. 15 watt Bass unit with cast chassis, Roll rubber cone 
surround for ultra low resonance, and ceramic magnet. (2) 3 -way quarter 

section series cross -over system (3) 8x 5in. high flux middle range speaker. (4) High 
efficiency tweeter. (5) Appropriate quantity acoustic damping material. (6) Handsome 
Teak veneered cabinet. (7) Circuit and full instructions. Terms: Dep. £460 and 9 monthly 
payments 22.47 (Total £2883). 

DEMONSTRATIONS AT ALL BRANCHES 

RSC G66 Mkll 6+6'W1TT high quality STEREO AMPLIFIER 
Individual Ganged Controls: Bass, Treble, Volume and Balaece. Printed circuit con- 
struction employing 10 Transistors plus Diodes. Output rating I.H.F.M. Frequency 
range 20-20,000 c.p.s. Bass Control f 12db. Treble Control L 13db. Selector switch 

for P.U. or Tape/Radio. For loudspeaker output 
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 RIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

c mprehensive wiring £ I I.50 Carr. 
diagram and instructions 40p 

Or FACTORY BUILT IN TEAK VENEERED CABINET as illustrated £1499 or 
dep. £220 and 9 monthly payments £1.70 (Total £17.50). 

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 16x 11x 9in. apps. Range 45-15,000 . 
c.p.s. Rating 8.10 watts. Fitted High flux 13 x 8in. £9.A5 Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 40p. _ 
STAN WAY II Size 20 x 10e x 91in. approx. Rating 10 watts. Inc. 13 x 81n. 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 c.p.s. Imp. 
8 ohms. Gives smooth realistic sound output. See 'package offers' for £ 17.85 illustration 

R.S.C. TAI2 MKIII 6.5+6.5 WATT STEREO AMPLIFIER 
FIILLY TRANSISTORISED, SOLID STATÉ CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 6.5 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. Hum and Noise -70dB * Sensitivities (1) SOmV (2) 400mV 
(3) 100mV. Output rating I.H.F.M. * Handsome finish Facia plate & Knobs. 

WIRINGCOMPLETE 

KIT OF 
DIAGRAMS &BINSTRUCTIONS... 

S WITH FULL 15'50º0p. r. 12 mths.. gué an ee E 9á0 
Deposit £3 and 9 mthly pymts £215 (Total £2235). Or in Teak veneer housing £23 Dep. £3 & 9 mthly payments 22-55 (Total 52595). Send S.A.E. for leaflet, 

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 
11E126 15,000 LINE S EA ER DING £6' 95 35p 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic magnets. 
Treated 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 £2.88 HF120D 12" 15W £4.75 
11F102D 10" 1.0W 23-40 HF128 12" 15W 2550 
132120 12" 15W 54.25 112.126D 12" 15W 5590 

FANE 807 HIGH FIDELITY SPEAKER 
A full range 8in. 10 watt unit for excellent Bound 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.o.s. Tweeter 
cone is fitted to extend high note response. Frequency range 25 Hz to 
15 KHz. Gauss 10,000. Impedance 3 or 8-15 0. STATE £3.85 WHEN ORDERING 

HI-FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. All sizes approx. 
Carr. 30p. per enclosure. 
3E8 Size 16 x 11 x 9in. Pressurised. 8E8 For optimum performance 
Gives pleasing results with £5.35 with any 8in. Hi-Fi fó47 any 8in. Hi-Fi speaker. L speaker. Size 22 x15 x 9in 

Ported. 
3E10 For outstanding results SE12 For exclnt prfinene with 12in 
with 10in. Hi-Fi spkr. £6.74 Hi-Fi speaker andTweeter.£7.87 
Size 24 x 15 x 10in. PM. .74 25 x 16 x 1011n. 

R.S.C. BATTERY/MAINS CONVERSION UNITS 
TYPE BM1. An all -dry battery eliminator. Size 54 x 40 x tin. 
approx. Completely replaces batteries supplying 1.5v and 90v, 
to battery radio where A.C. mains 2001250v. S0c/s is available. 
COMPLETE KIT 
WITH DIAGRAM ..3`25 

ASSEMBLED R bUSSÉED READY £3.75 

R.S.C. TA6 6 Watt HI-FI AMPLIFIER 
200-250v. AC mains operated. Frequency Response 30-20,000 c.p.s. 
-2dB. Harmonic Distortion 0-3% at 1,000 c.p.s. Separate Bass and ®ß2' 
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, 94 x 20 x 51in. Attractive 
brushed silver finish facia plate 100 X 3.1in. and matching knobs. 
Complete kit of parts with full wiring diagrams and instructions. £7.50 Carr. 

OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £915 40p. 

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£25 Carr. 
leading manufacturers. 65p 
COMPLETE KIT OF PARTS 
Or FACTORY BUILT with 12 months 

£33.75 guarantee. Dep. £5.75 and 9 monthly J 
payments £3.50 (Total £37.25.) 
Or FACTORY BUILT in cabinet as g38.75 
illustrated. Dep. £7 and 9 monthly 
payments £3.99 (Total £42.97) 
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/off. 
Bass, Treble and Balance. Plus Ceramic Mag P.U. Switch. 

PRINTED CIRCUITRY 
TWENTY SILICON 
TRANSISTORS. 
FOUR DIODES, 
FOUR RECTIFIERS 

* SATIN SILVER METAL FACIA with black letter- 
ing. Black edged knobs with bright silver centres. * PUSHBUTTON SELECTOR SWITCHING * NEON INDICATOR * JACK SOCKET FOR HEADPHONES 

* CABINETED MODEL VENEERED IN 
TEAK. SUITABLE 

SATIN 
E 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 01% 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. 



Primaries 200-250v. 50c/s. Screened 
MIDGET CLAMPED TYPE 25 x 25 X 21in. 
250v., 60mA, 6.3v. 2a 99p 
250-0-250v., 60mA 63v 2a £1.05 
FULLY SHROUDED UPRIGHT MOUNTING 
250-0-250v. 60mA, 6.3v. 2a., 0-5-6.3v. 2a. £1.40 
250.0.250v. 100mA, 6.3v. 4a., 0-5-63v. 3a. £2.20 
300-0-300v. 100mA, 0.3v. 4a., 0-5-63v. 3a. £2.20 
300-0-300v. 130mA, 6.3v. 4a. c.t., 6.3v. la. 

For Mollard 510 Amplifier £2.85 
350.0-350v. 100mA, 63v. 4a., 0 5-63v. 3a £2.20 
350-0-350v. 150mA, 63v. 4a., 0-5-63v. 3a £2.05 
425-0-425v. 200mA, 63v. 4a., ea., 5v. 3a £4.95 
425-0.425v. 200mA, 6 -3v. 4a., 6 3v. 3a., 5v 

3a £5.10 
450.0.450v. 250mA, 63v. 4a., c.t., 5v. 3a £5.50 
TOP SHROUDED DROP-THRO' TYPE 
250-0.250v. 70mA, 6.3v. 2a., 0-5-6 3v. 2a. £1.35 
250.0.250v. 100mA, 6.3v. 3.5a. £1.55 
250.0-250v. 100mA, 63v. 2a., 63v, la. £1.60 
350-0-350v. 80mA, 6.3v. la., 0-5-6.3v. 2a £1.65 
250-0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a £2.20 
300-0-300v. 100mA, 63v. 4a., 0-5-6.3v. 3a £2.20 
300-0-300v. 130mA, 6.3v. 4a., c.t. 6.3v. la 

Suitable for Mollard 510 Amplifier £2.60 
350-0-350v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a £2.20 
350-0-350v. 150mA, 63v. 4a., 0.5-63v. 3a £2.60 

50 WATT 
SPEAKER 

HEADPHONES 
MICROPHONE 

SEND S.A.E. FOR 

DISCO LEAFLET 

DISCOTHEQUE EQUIPMENT 
50 WATT 

SPEAKER 

100 WATT AMPLIFIER 

TWIN TURNTABLE 
WITH PRE -AMP 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

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

TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C48S 25-30 WATTS TYPE C4I2S 50 WATTS 
Fitted four 8' high flux 8 watt speakers Fitted four 12" 11,000 line 15 wat 
Overall size approx. 48 x 10 X 5in. f 17.75 speakers: Overall size approx. 56 X 14 X Sin 
Terms: Dep £3 and 9 monthly' Terms: Dep. £4 and 9 monthly pay- f 31 payments £2 (Total £21) Carr. 50p. manta £3.37 (Total £34.38) Carr. 75p 

TYPE C4I 00 100 WATTS inc. four 12' 50 watt speakers for conserva- f65 tive rating. Extra heavy construction. Size approx. 58 x 16 x 10' Acoustically 
filled and pressurised. Terms: Dep. £11 and 9 mthly. ºyts. £6.75 (Total £71.75). Carr. £1 

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

output,ad Hum Senn a. f 3dBF86, 30-23000 cis. All high grade components. Valves EF86, 
sponse 

EF86, ECC83, 807, 807, GZ34. Separate Bass and Treble ontrrols. 
Sensitivity 36 millivolts. For High Impedance microphones. 
For Clubs, Schools, Theatres, Dance Halls, Outdoor Functions, 
etc. For Electronic Organ, Goiter, String Base, eta 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. 50 c/a A.C. mains. For 3 and 15 ohm speakers. Corn- £15.75 
plate Kit of parts with wiring diagram and instructions. Twin -handled perforated cover 
£1.90. Or factory built with EL34 output valves and 12 months' guarantee for £19.75 Carr. 65p 
TERMS: Deposit £4 and 9 monthly payments of £2.10 (Total £22-90). 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 63v. 1-5a. 49p; 6.3v. 2a. 54p; 63v. 3a. 76p; 
O.3v. 6a. £1 80; 12v. la. 559; 12v. 3a. or 24v. 
1.5a £1.ß5;0.9-18v 11a £1.10; 0-12-25-42v 2a£1-76.. 
CHARGER TRANSFORMERS 0-9-15v. 15a. 99p; 
24a. 51-10; 3x.£1.25; áa.£1.45; 6a.£1.65; 8a.£2.00 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0-110/120v. 200-230-250v. 50-80 watts £1.10, 
150 watts, £190 250 watts £275; 500 watts £575 
OUTPUT TRANSFORMERS 
Standard Pentode 5,00012 or 7,000 S2 to 312 50p 
Push -Pull 8 watts EL84 to 3 S2 or 15 12 881) 
Push -Pull 10 watts 6V6, ECL86 to 3, 5, 8 or 

15 12 - £137 
Push -Pull EL84 to 3 or 15 5210-12 watts £135 
Push -Pull Ultra Linear for Mollard 510, etc £220 
Push -Pull 15-18 watts, sectionally wound 

6L6, KT66, etc., for 3 or 15 12 £1.99 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT66 etc. to 3 or 1512 £8.80 
SMOOTHING CHOKES 150mA, 7-10H. 230 12 
70p; 100mA, 10H, 200 SZ 60p; 80mA, 10H, 
350 12 50p; 

SELENIUM 
All 6/12v. 
is. 25p. 2a. 

LOW DEPOSIT CREDIT TERMS 
INTEREST CHARGES REFUNDED 
R.S.C. Branches listed below open all day Sate. 

BRADFORD 10 North Parade (Half -day Wed.). 
Tel. 25349 

BLACKPOOL (Agent) Ó & C Electronics 
227 Church Street 

BIRMINGHAM 30/31 Great Western Arcade, 
Tel. 021-236 1279 (Half -day Wed) 

DERBY 26 Osmasidon Rd. The Spot (Half -day Wed.). 
Tel. 41361 
Wed.). DARLINGTON 18 Priestgate (Half -day 

Tel. 68043 

EDINBURGH 133 Leith St. (Half -day Wed.). 
Tel. 556 5766 

GLASGOW 326 Argyle St. (Half -day Tues.). 
Tel. 248 4158 

HULL 91 Paragon Street (Half -day Thurs.). 
Tel. 20505 

LEICESTER 32 High Street (Half -day Thurs.). 
Tel. 56420 

LEEDS 5-7 County (Mecca) Arcade, Briggate 
(H 28252 

LIVERPOOL Street 
ltda.)Wed.).- 

73 Dale Street (Half -day Wed.).. 
Tel. 236 3573 

LONDON 238 Edgware Road, W.2 
(Half -day Thurs.). Tel. 723 1629 

MANCHESTER 6 t 
(HaA 'day Wed.)dham . Tel. 236 2778 

MIDDLESBROUGH 106 Newport 
Rd. (Hel. 4709ó 

NEWCASTLE UPON 41 Blackett Street (opp. 
TYNE Fenwicks Store) (Half -day. 

Wed.). Tel. 21469 

NOTTINGHAM l9/19Á Market Street 

SHEFFIELD(Half-day 
Thera.) Tel: 48068 

13 Exchange Street (Castle Market 
Bids.) (Half -day Thurs.), Tel. 20716 

FOR BASS GUITAR, ELECT. ORGAN, ETC. 

SAVINGS ON 
PACKAGE OFFER 
All units available separately 
(1) FAL F01/2 Console 
(2) 100W Power Amplifier 
(3) Pair High Quality Headphones 
(4) Matching Microphone fitted to 

Headphones 
(5) Pair 50W Speakers black 

rexine covered Size approx. 

TOTAL. COST OF 
ALL ILLUSTRATED 
UNITS Carr. 62.50 
Terms: Deposit £30 and 18 monthly 
payments of £7.50 (Total £185) 

F.G.I/2 DISCO CONSOLE 
Incorporating twin Garrard SP25 
Mk.III turntables and Goldring 
C890 Ceramic Cartridges with 
diamond etylii. Separate Vol. 
controls for each turntable. Also 
MONITORING FACILITIES, plus 
Treble and Base Controls. Separate 
input for `mike' with vol. control 
switch. Black Reatne covered 
Cabinet with lid. f69 Carr. £1.25 
Terms: Deposit £15 and 9 monthly 
payments of 56.75 (Total £7575) 

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

High flux ceramic magnets. All carr. free. 

'POP' 100 'POP' 60 'POP' 50 
8" 100 Watt 15" 60 Watt 12" 50 Watt 

14,000 gauss 14,000 gauss 13,000 gauss 
8/ISIS 8/150 1515 £10.90 

(22.95 £12.90 Dep .£2 and 9 
Dep: £6 and 9 Dep. 53.30 and 9 

monts 
monthly 

Sp y' mthly payments monthly payments. 0 

£2.20 (Total £25.80) 1 £1.30 (Total £15). (Total £12.80) 
PAIR SUITABLE 
ALL PURPOSES 

FANE LOUDSPEAKERS 'POP' 25/2 12 in. 25 WATT 
Dual Cone 15 12 (for uses other than d'A .75 Carr. or Dep. £1 and 9 mthly 
Basa Guitar or Electronic Organ). free payments 75p (Total 

£7.75). 

GROUP/DISCO EQUIPMENT PACKAGE OFFERS 
F.A.L. PHASE 50 MK.III AMPLIFIER 034.75 PACKAGE PRICE 
PR. FANE POP 25/2 35W L/SPEAKERS £13.50 cary. 
Terms: Deposit £6.50 and 9 monthly -- £45 £1 
payments of £4.72 (Total £49.98) 548.25 
F.A.L. PHASE 50 MK.HI AMPLIFIER £34.75 
PR. FANE POP 50 L/SPEAKERS £21.00 
Terms: Deposit £10 and 9 monthly -- 
payments of £5.25 (Total £57.25) £55.75 
F.A.L. PHASE 100 AMPLIFIER £61.95 
PR. L125 SOW L/S in cabinets £67.00 
Terms: Deposit £23 and 9 monthly 
payments of £12.50 (Total £135.501 £128.95 
F.A.L. PHASE 100 AMPLIFIER £61.95 
4 FANE POP 50 L/SPEAHERS £42.00 
Terme: Deposit £15.95 and 9 monthly 
payments of £10.50 (Total £110.45) £100.95 

PACKAGE PRICE 

£52 
. 

PACKAGE PRICE 

£ 123 £ o 

PACKAGE PRICE 

£99.95 °£2 

HIGH QUALITY LOUDSPEAKER UNITS 
TWO TONE REXINE AND VYNAIR FINISH 
L125 50 WATT 
Fitted pair of 12' 50 watt 
high flux speakers for 
conservative rating. Imped 
ance 8.15 ohms. f 33.50 Ordeposit £4.50 

d 9 monthly Carr. 75p 
payts. of £862. Total £37.08 

L12 12' 25 WATT 
10,000 linee 15 
ohms. Also sup- } 

11 .95 pliedo Regine A/ 
covered Carr 45p 

L1318"x8" 10 Watt i r n 
10,000 linea 3 or 15 ohms. 211 cart. 
State impedance required. YYY 40p 

somA, 10H, 400 122áp. FAL PHASE 50 MkIIIAMPLIFIER 50W 
RECTIFIERS F. W. (Bridged) 0' Solid state 4 Separately controlled inputs 

D.C. output. Max. A.C. input 1ßv. Plus master vol. control. Ind. Bass and Treble 
ß5p. 3a. 50p. 4a. 85p. 6a. 801). Controls. Protective circuit to guard against 

damage from accidental shorts. Output for 
AVAILABLE ON PURCHASES over £8 Speaker/s 330 ohms. Size 

,/17' 
X 7" X 74" 

(Kits of parte excepted) 200.250v. A.C. mains.Output 50 watts music rating. f 3475 Carr. 
ON CREDIT SALES settled in 3 months Or deposit £7.25 & 9 monthly payments £3.50. Total £38.75. 75p. 

rGÚG 

her ah / e 
NOW OPEN AT - 

19119A MARKET STREET 

NOTTINGHAM 
(Half Day Thursday) Tel: 48068 

111-F1 CENTRES LTD. 

MAIL ORDERS & EXPORT ENQUIRIES TO: - 
AUDIO HOUSE, HENCONNER LANE, LEEDS, 18. 
Tel: Pudsey (09785) 77881. 
TERMS C.W.O. or C.O.D. No C.O.D. tinder £1. 
Postage 25p extra under £2. 809 extra over £8 or as 
quoted. 
Trade supplied. S.A.E. please with enquiries. 
Suppliers to Govt. Depts. Education Authorities, 
Schools, Hospitals, H.M. Forces etc. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 

R.S.C. 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 12in. Loudspeakers. * Four Jack inputs and two Volume 

Controls for instant use of up to four 
pick-ups or "mikes". 

Base and Treble controls. Send S.A.E. for 
leaflet. 
Credit Terms: Deposit 
£16 and 9 monthly 
payments of £6.08 63 Carr. 
(Total £70.72) £1.50 

30 WATT HI-FI AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group. 

A 4 input, 2 vol. control Hi-Fi unit with 
Separate Base and Treble controls. Current 
valves. Peak output rating. Strong Rexine 
covered cabinet with handles. Attractive 
black/gold P.V.C. facia. Neon indicator. 
For 200.250v. A.C. mains. For 3 or 15 ohm 
speakers. s 
Send S.A.E. for leaflet. Terms: Deposit £4.20 

£ 1 9.956 and 9 monthly payments of £2.10 (Total U 
528-101. - 

1041 
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ORGAN KITS 
Build 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. * Portable -4 octave keyboard with 10 voices, 

3 pitches-vibrato, at £103.00, P/P f I -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 £406.00. 
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 £572.55 
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 15p 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 
Bus numbers 37, 220, 225, 168 pass the door. East Putney 
and Putney Bridge 10 mms. walk from Underground Station. 

4 -STATION INTERCOM 

!.u,. 11.11- 51, ®, 
%£7.25 ° Solve your communica- 

tion problems with this 
4 -Station Transistor Intercom system (1 master and 
3 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk/listen from Master to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On/off switch. Volume control. 
Complete with 3 connecting wires each 661t. and 
other accessories. P. A P. 50.40. 

MAINS INTERCOM 
No batteries-no wires. Just plug in the mains 
for instant two-way, loud and clear communication. 
On off switch and volume control. Price £12.40 
P.O P. £0.55 

PRUR 
ICE 

ONLY 
£3.35 

Same as 4 -Sia mn n ercom tor two-way Instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ít. connecting wire. 
Battery 14p. P. a P. £0.15. 

%Y, nS i s tr 7E L El'H0h'E AMPLY/ER 

£2.99 
Why not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Battery 14p. extra. 
P. Si P. 22p. Full price refunded 1t not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.B) 
188 KENSINGTON HIGH STREET, LONDON, W.S. 

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 .00p. 

SWITCHED JACK SOCKET 
STEREO. Chrome/black with 
white front washer. 30p each. 

All items post paid in 
GREAT BRITAIN 

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 

E.M.I. Recording Tape in library 
pack. 

1 off 3" 175ft. 
1 off 4" 300ft. 
9 off 5" 600ft. 
Single play. £1.25p the three 

SURPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTON, LU31JD, BEDS. 

The Unique 

MULTI -MINI TWIN -VICE 

Äa extra "Pair of hands" for 
those tricky jobs 

ASSEMBLY-SOLDERING- 
GLUING-WIRING-DRILLING 

ETC. 
INDEPENDENT ADJUSTMENT OF 

THE TWO VICE HEADS TO ANY 
ANGLE WITH POSITIVE LOCKING. 
JAWS WILL FIRMLY GRIP, ROUND, 
FLAT, SQUARE, OR HEXAGONAL 
PARTS. 

TWIN VICE: £5.90 (24p P & P) 
ALSO AVAILABLE 
SINGLE VICE: (3.37=, (20p P & P) 
COVENTRY MOVEMENT CO LTD. 

bet. P. W.6 
BURNSALLPROÄ ,-COVENTRY 

CV5 6BU STD 0203-74363 

1042 



Private ear. 
When you put on your stereo AKG's its just 

like having your own private programme. 
Any time you like and any place. 
Don't worry about the neighbours. 
Don't worry about the TV. 
Don't worry about the children. 
Just play your records and relax.You won't 

hear them and they won't hear you. 
AKG's start from only £10.00 and are made 

with the same meticulous care as our renowned 
professional microphones, and of course they're 
guaranteed. 

Find out for yourself how your favourites 
sound better with AKG. Pop into any good Radio 
or Hi-Fi store or write to us for our free brochure. 

[lì 
Makes good listening better, quietly. 

AKG Equipment Ltd.182/4 Campden Hill Rd. LondonW8 
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All fully coded, all from well-known manufacturers 
and now available, while stocks last, at better than 
bulk -buyer's prices! Cash with order only. 
1N4148 Signal Diode 18 for 50p 
(=1N914) 

' 1N5060 1 Amp Rectifier 400V 
(-A14D) avalanche protected 7 -for 50p 
2N2923 NPN Silicon Transistor 

hfe 90-180 (25v) 7 for 50p 
2N2926 NPN Silicon Transistor 
(Red) hfe 55 -110 8 for 50p 
2N3391Á Si NPN Hi Gain (250-5,p0) 

low noise transistor 3 for 50p 
2N3402 Medium power (driver) 

900mw 25v Hfe 75 -225 6 for 50p 
C6U 1.6 amp general purpose 

25v SCR in TO5 case 3 for sop 
Post and packing 10p for 1 or 2 packs; 3 pecksor 
more post free. 
Order any quantity, till sold (but we regret packs 

SYSTEM 12 9TREOWJA 
BUDGET PRICED AT ONLY 

fy 
* COMPACT- 

EASY TO ASSEMBLE * LATEST SOLID-STATE ELECTRONICS * MONOLITHIC POWER AMPLIFIERS * BRITISH BUILT * FULLY GUARANTEED * COMPREHENSIVE INSTRUCTIONS * DIRECT FROM MANUFACTURERS 
The Bi -kits "SYSTEM 12 STEREO" is a kit form modular stereo 
amplifier system of modern design, providing an output of 12 watts 
peak (6 watts RMS minimum) from two remarkable amplifiers which 
have a frequency response from 20 Hz to 50 KHz. Assembled 
pre -amplifier and power supply module together with mains 
transformer plus two 8" round twin -cone speakers matched to 
the system are included in the kit which also contains all the 
necessary connecting wire and such items as the silver anodised 
front panel and 4 matching control knobs. Inputs for tuner or 
tape recorder, ceramic or magnetic cartridges are provided. 
Stereo balance better than 2dB, plus separate bass and 
treble controls are typical of the "SYSTEM 12 STEREO" 
specification. 

Plinths and covers, speaker 
cabinets and decks are easily 
available and your finished stereo 
system (built by you) will look 
like this. 

ORDER NOW ! 

enclosing M.O./P.O./Cheque value £ 
to: BI -KITS, Dept PW, 63a High Street, 

Ware, Herts. 
A Member of the BI-PAK Group 

P&P 35p 

J ERMYN 
50 BARGAIN PACKS 

cannot be subdivided). 

P.O. or Cheque payable 
Jerrnyn Industries, 
Vestry Estate, 
Sevenoaks, Kent. 

Star Bargain acs 
Spraßue(Plrßo) 

Tri400v) 

PT406S 6p 
amp 

48p each 

for fast, easy, 
reliable soldering 
Contains 5 cores of non -corrosive 
flux, instantly cleaning heavily 
oxidised surfaces. No extra flux 
required. 

SAVBIT ALLOY 
ALSO REDUCES 
COPPER BIT WEAR. 
Ecomically packed for 

general electrical 
+^`a, and electronic 

soldering. 75ft. 
18 gauge on 
plastic reel. 
Recommended 
retail price 75p 

Size 12 

THIN GAUGE 
SOLDER, 
ESSENTIAL FOR 
soldering small components 
and thin wires. High tin 

content, low 
melting point, 
60/40 alloy, 170ft. 
22 gauge on 
plastic reel. 
Recommended 
retail price 75p 

Size 10 

A RANGE OF 
SOLDERS IN HANDY 
DISPENSERS. 
REF. ALLOY SWG < 

19A 60/40 18 18p* 

Size 5 
(ill- 

ustra- Savbit 18 18p* 
ted) 

15 60/40 22 22p* 

"Recommended Price 

INVALUABLE FOR STRIPPING 
FLEX, THE NEW AUTOMATIC 
OPENING BIB WIRE STRIPPER 
AND CUTTER, easily 

rá) adjustable for all 
standard 
diameters. Plastic 
covered handles, 
can also be used 
as wire cutter. 
Recommended 
retail price 50p 

From Electrical and Hardware shops. If unobtainable, write to: 
Multicore Solders Ltd., Hemel Hempstead, Herts. 
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LATESTS!//rENA/u8T4ee/VED/ 41wHYMy£40ornfaRE? 

RUSSIAN' 

BEATER. 

WAVEBAND 
10 TRANSISTOR 

PL 
PORTABLE RADIO 

WE couLAN 
EVEN/KE THEM 

FOR TH/SPR/CE! 

WORLD 
THOUSANDS OF TRANSMISSIONS, 
AND STATIONSTHE WORLD OVER! 

*COMPARE 

ITS PERFORMANCE with 

£34 RADIOS! 

NOTJUSTA RADIO -BUT 
TECHNOLOGICAL MAGIC! 

What evcrytme'a been waiting for-THE LATEST MODEL SUPERSEDING ALL PRE- 
VIOUS MODELS-THE FANTASTIC BRAND NEW RUSSIAN "MERIDIAN" 6 -WAVE- 
BAND PORTABLE RADIO DESIGNED FOR WORLD-WIDE RECEPTION. So advanced 
it will probably make your present radio seem like a "crystal set". It's far better than 
any 6 -wave radio even they have produced! We're almost giving them away at £9.97 

mere fraction of even today's Russian miracle price! We challenge you to compare 
performance and value with that of £34 radios. *You can't lose. Instant refund if you 
are not astounded! Purer and sweeter tone than ever! Much wider band spread than 
hitherto for "pin -point" station selection! Once again the Russians have proved their 
fantastic ability in the field of electronics-brihiantly reflecting their advanced micro- 
circuitry techniques in the field of space communications. Yes, 6 separate wavebands, 
including Standard Long, Medium and Short Waves to cover the world. Unique side control 
waveband-selection unit gives incredible ease of station tuning! Thousands of different 
transmissions and stations at your fingertips and messages from all over the world ! 

Superb, sweet tone-controlled from a whisper to a roar that will fill a hall. Genuine 
push-pull output! Separate ON/OFF volume and Treble/Bass tone controls Take it 
anywhere-runs economically on standard batteries. Internal ferrite rod aerial plus 
built-in telescopic aerial extending to full 331" length. It's also a fabulous CAR RADIO, 
any speed, requires no additional aerial. UNIQUE! Elegant Black, White and Chrome 
finish case. SIZE 101" x S" x 3,1-" overall approx. Made to give years of perfect service. 
With WRITTEN GUARANTEE, manual with simple instructions and circuit diagram. 
ONLY £9.97, POST ETC. 43p. Standard batteries 25p extra. Can also be used through exten- 
sion amplifier, tape recorder or public address. Refund if not delighted. Send today or call. 

FANTASTIC (even by our standards!) Brand new-the latest sensation 
in the world of sound! First class makers! Not only, a fabulous VHF AM/FM 
Radio AND Cassette Tape Recorder and Player combined, but it also 
runs off standard batteries or mains (simply plug in 220/240V a.c. line cord). 
Now you can record and play back anything, anywhere ! You can even 

tape direct from the Radio as you listen ! RECOMMENDED RETAIL 
PRICE GENUINELY £44 YET WE OFFER AT ALMOST HALF PRICE ! 

Just look at these wonderful features:-.Press-button Keyboard Control 
panel ! *New "pop-up" Cassette ejection system! *"MAGIC EYE" Visual 
Battery check recording level indicator or built-in automatic leveller! 
*Separate ON/OeF, and HI -LO volume controls! Heavy duty built-in 
speaker! *Earphone (for personal listening or "monitoring") and extension 
speaker sockets ! Remote control microphone ! *Built-in swivel 
telescopic extension aerial (24in approx)! Magnificently made case, size 
Iláinx94in x3* -in overall approx., with carry handle (DESIGNS VARY 
SLIGHTLY). Takes standard 30, 60, 90 or 120 minute Philips Cassette Tapes 
obtainable everywhere. But wait, the amazing built-in full circuit VHF 
AM/FM Radio gives you superb clarity of tone and incredible station selection- 
Unique rotating Station Selector Dial-get all local city and regional stations in 
every part of the country plus BBC National VHF. Picks up dozens of foreign 
stations. Also fabulous in your car! You could pay EEC£s more for a Car 
Radio or Car Casette Player ALONE! ONLY £23.75, carr. etc. 35p. 
Complete with simple instructions, remote control microphone with 
on/off switch and microphone stand. WITH WRITTEN GUARANTEE. 
BONUS OFFER-Standard Batteries and Cassette Tape 25p extra. 
Refund guaranteed. Order by post to Uxbridge Road, or call at either store. 

SHOPERTUNITIES LTD. 0 

THE VERY LATEST! SENSATIONAL! 

POR ABLE HIGH FIDELITY 
Special Transmissions& Radio Receiver 

BUT WAIT! 
SUPER DE LUXE 

AC/DC MAINS 
and BATTERY model 

with Built-in MAINS 
BATTERY BOOSTER 
ONLY£1 EXTRA IF REQUIRED 

PICKS UP AIRCRAFT TRANSMISSIONS (control to aircraft, etc.), 
ALSO GETS TAXIS, AMBULANCES, LOCAL RADIO STATIONS, 
CONTINENTAL STATIONS, ALL BBC, VHF, AND MANY MORE, 
including fascinating public service transmissions. A miracle of advanced 
technology. An instrument that will bring a new dimension to your world of 
sound! Frequency range: MW540-1600 KHz, FM 88-108 MHz, Air 108-136 MHz. 
Intermediate Frequency: MW 455 KHz, FM 10.7 MHz, Air 10.7 MHz. 18 SEMI 
CONDUCTORS, Transistors 11, Diodes 6 + Thermister! Automatic fre- 
quency, control 'locks -in' eliminating drift. Pinpoint selection. Built-in adjust- 
able 8 -section Telescopic Aerial over 30" approx. Lowest price ever ! Tre- 
mendously strong leather -grained finish case with carry handle 10*" x 
x 4" overall approx. Written guarantee. ONLY £8.99, post 38p. Also Super 
De -Luxe model ONLY £9.99, post 38p (incorporating VHF, AM, FM & AFC 
SPECIAL AIRCRAFT WAVEBAND). Runs off mains-AC 230-250v, OR off 
standard batteries. It's got a built-in battery booster, too! Just plug into 
mains whenever you wish! *Compare them with sets costing £40 or more. 
Refund guarantee. BONUS TO EVERY PURCHASER OF EITHER 
MODEL r Shoulder strap, earphone for personal listening and dry batterie 
all for 3Ip ex. if req. NOTE.-The Ministry of Post & Telecommunications 
has pointed out that a Licence (not generally available to the public) is 
required for the reception of transmissions by Fire Brigade, Aircraft, 
Ship.ing, etc. 

Combined 

v.H.F AMIFM 
-\ 

RADIO and 
CASSETTE 

TAPE RECORDER ,( 
& PLAYER 

WITH REMOTE 
CONTROL MICROPHONE 

ol/R e PRICE 

This equipment's got 

EVERYTHING! 

Dept. PW/17, 164 UXBRIDGE ROAD facing Shepherds Bush Green), 
LONDON WI2 8AID. (Thurs. I, Fri. 7). Also at 37/39 HIGH HOLBORN 
(opposite Chancery Lane), LONDON, W.C.I. (Thurs. 7 p.m.). 
BOTH STORES OPEN FROM MONDAY TO SATURDAY 9 a.m.-6 p.m. 
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Rec. Retail Comet 
STEREO AMPLIFIERS Price Price 
ALBA UA 700 34.50 23.95 
ALPHA 212 By Highgate 36.75 27.95 
AMSTRAD Stereo 8000 Mk 2 27.95 16.90 
AMSTRAD I.C. 2000 42.95 27.95 
ARMSTRONG 521 59.00 42-95 
DULCI 207 28.00 16.95 
DULCI 207M 32.00 1910 
FERROGRAPH F307 Mk. it (cased) 84.00 46.95 
FERROGRAPH F307 MII (Metalcase) 60.00 42.95 
GOODMANS Maxamp 54.00 34.95 
LEAK Delta 30 (cased) 85.00 48.50 
LEAK Delta 70 (cased) 79.50 58.95 
METROSOUND ST2OE 39-50 25.95 
METROSOUND ST60 70.00 49.95 
MICROSOUND Duplex 15 32.00 23.95 
MICROSOUND Duplex 25 52.00 39.95 
PHILIPS RH 591 79-00 56.95 
PHILIPS RH 590 52.00 37.95 
PHILIPS RH 580 29.00 19-95 
PIONEER SA500A 53-62 38.95 
PIONEER SA600 83.75 59.95 
PIONEER SA700 97.97 66.95 
PIONEER SA800 109.21 75.95 
PIONEER SA900 133.83 93.95 
PIONEER SA1000 137.56 95.95 
PIONEER Reverberation 202W 46.35 30.95 
RANK Rotel 210 34-90 24.95 
RANK Rotel 310 47-50 3110 
RANK Rotel 610 74.50 48.95 
ROGERS Ravensbourne 59.50 42.50 
ROGERS Ravensbourne (cased) 64.00 46.95 
ROGERS Ravensbrook Mk. II .. 47.50 34.50 
ROGERS Ravensbrook (cased) Mk.11 52.50 38-50 
SINCLAIR2000 35.00 23.50 
SINCLAIR Project 60/2 x Z30/PZ5 23.90 15-95 
SINCLAIR PROJECT 60/2 x Z50/ 

PZ8/trans 34-86 23-25 
SINCLAIR PROJECT 605 29.95 21.95 
SINCLAIR AFU 5.95 4.45 
SINCLAIR Neoteric 61.95 42-95 
SINCLAIR 3000 45.00 30.95 
TELETON SAQ 206 32.50 18.25 
TELETON 307 30.00 19.95 
VOLTEX100w. Stereo Discotheque, 

8 electronically mixed inputs 185.00 139-00 
WHARFEDALE Linton Amplifier 60.00 42.50 
All both take ceramic and magnetic cartridges. 
TUNERS 
°ARMSTRONG 523 AM/FM 54.22 41.50 
°ARMSTRONG 524 FM 42.17 32.50 
ARMSTRONG M8 Decoder 9.50 7.50 
`DULCI FMT.7 FM 25.10 17.95 
DULCI FMT.7S Stereo 33.79 24.95 
GOODMANS Stereomai 80.07 47.95 
LEAK Delta FM 75.00 58.50 
LEAK Delta AM/FM 89-50 68-95 
PHILIPS RH 690 45.30 34.95 
PHILIPS RH 691 85.80 69.95 
PIONEER TX500 AM/FM 66.09 53-95 
PIONEER TX900 AM/FM 147.15 116.00 
RANK ROTEL 320 54.94 39.95 
ROGERS Ravensbourne chassis 59.63 45.50 
ROGERS Ravens bourne in teak case 64-45 48-95 
ROGERS Ravensbrook. chassis 43-37 34.95 
ROGERS Ravensbrook (cased) 49.39 38.95 
SINCLAIR 2000 45.00 34.95 
SINCLAIR 3000 45.00 34.95 
SINCLAIR Project 60 tuner (stereo) 25-00 19-25 
TELETON GT 101 43-93 30.50 

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

TUNER/AMPLIFIERS 
AKAI A A 8500 221.85 173.50 
A KAI 6600 137.34 107.50 
AKAI 6300 128.85 94.50 
AKAI 6200 91.56 73-95 
ARENA 2600 111.30 69-95 
ARENA T9000 303.45 285.00 
ARMSTRONG M8 Decoder 9.50 7-50 
ARMSTRONG 525 92-77 69.95 
ARMSTRONG 526 105.72 79.95 
GOODMANS Module 80, 35w. RMS 91.59 68.50 
GOODMANS Module 80 Compact 165.00 129.90 
GOODMANS Module 110 FM/MW/ 

LW/SW 100W RMS 135.00 108.00 
LEAK Delta 75 165.00 128.95 
MIDLAND 19/542 49-56 37-50 
PHILIPS RH 790 134.00 77-95 
PIONEER SX770 AM/FM 139.23 109.95 
PIONEER SX990 AM/FM 167.83 129.95 
PIONEER440 104-18 82-95 
ROGERS Ravensbrook Chassis 99.39 81.95 
ROGERS Ravensbrook (cased) 108.43 87.95 
ROTEL RXI50 69.90 53.50 
TANDBERG 1171 110.00 82-50 
TANDBERG TR200 99.00 82.95 
TELETON F2000 51.50 28.50 
TELETON 10AT1 150w. RMS 160.00 94-00 
TELETON TFS50 79.65 53.95 
TELETON TFS50 LA MW/LW/FM 86.64 61.95 
TELETON CR55 125.26 61.95 
WHARFEDALE 100-1 139.00 92.95 

Rec. Retail Comet 
Price Price 

All the above Tuners and Tuner/Amplifiers take 
both ceramic and magnetic cartridg es except Teleton 
F2000 which takes ceramic only. All include MPX 
Stereo Decoder with the exception of Armstrong 
where decoder Is extra as listed 
CARTRIDGES 
AUDIO TECHNICA LT66 6.47 
GOLDRING G850 6.27 
GOLDRING G800 12.55 
GOLDRING G800E 18.16 
GOLDRING G800 Super E 25.10 
°GOLDRING CS90 Stereo 5.02 
°GOLDRING CS91/E 7.53 
EMPIRE 10002E/X 60.34 
EMPIRE 999VE/X 43-00 
EMPIRE 999TE/X 25.09 
EMPIRE 999SE/X 20.31 
EMPIRE 999E/X 15.89 
EMPIRE 999/X 12.55 
EMPIRE 909E/X 12-37 
EMPIRE 909/X 9.26 7.25 
EMPIRE 90EE/X 9.56 7.50 
ORBIT Magnetic NM 22 .... Special Price 2.90 
ORTOFON SL15E 28.62 22.95 
ORTOFON 2 X 15K Transformer 7.00 4.95 
ORTOFON M15E 29.08 .23.50 
SHURE M3DM 7-16 4.49 
SHURE M31E 11.63 8.69 
SHURE M32E 10.73 8.00 
SHURE M32-3 9-84 7.80 
SHURE M44-5 10.73 7.25 
SHURE M44-7 9-84 6.70 
SHURE M -44C 9.84 6.70 
SHURE M44E - 11.63 7.95 
SHURE M55E 12.52 8.95 
SHURE M75G 16.99 11-95 
SHURE M75-6 16.10 10.95 
SHURE M75EJ 18.78 12.95 
SHURE M75E 20.57 13.50 
SHURE V15-11 39-35 27.50 
Starred cartridges above are ceramic. All others are 
magnetic. 

4-50 
3.95 

'5.95 
10.45 
1995 
4.25 
6.35 

46-95 
3395 
19.95 
15-95 
12.30 

8-85 
9.60 

PICKUP ARMS 
GOLDRING Lenco 75 13.98 9.50 
GOLDRING Lenco L69 10.04 6.50 
SME 3009 with S2 Shell 33.26 24.95 
SME 3012 with S2 Shell 35.42 26.45 

TURNTABLES 

The following Turntables are complete with 
base, plinth, perspex cover and cartridge. 
Fully wired and ready for use. All at special 
prices. 
GARRARD SP25 Mk III with Goldring G.800 

Special Price £18.90 
GARRARD SP25 Mk Ill with Shure M.44/7 

Special Price £20.95 
GARRARD SP25 Mk Ill with Shure M.55E 

Special Price £22.95 
GARRARD APIS with Goldring 6800 

Special Price £29.90 
GARRARD AP76 with Shure M55E 

Special Price £33.95 
GARRARD AP76 with Shure M75EJ 

Special Price £35.95 
GARRARD 2025 with Sonotone 9TAHC 

Special Price £13.90 
COLORING 705/P with G850 

Special Price £10.95 
GOLDRING GL75 with G800 

Special Price £40.95 
THORENS 150 AB complete In TX71 cover 

Shure M55E cartridge 
Special Price £49.95. 

GARRARD SP25 Mk III 
GARRARD SL65 B 
GARRARD SL95 B 
GARRARD 401 
GARRARD SL72 B 

15.85 9.9 
20.48 13.45 
49.23 32.95 
39.26 27.4 
31.83 23.95 

COMET or 
after -sales service 
THROUGHOUT THE U.K. 

Pictured, Service Dept. 
at Clough Rd., Hull 
also at Leeds, 
Stockton, Goole, 
Wakefield, Doncaster, 
Bridlington, Birmingham 
Edinburgh, Leicester 
and Rochdale 

Rec. Retail Comet 
Price Price 

GARRARD Zero 100 56-25 .42.95 
GARRARD Zero 100S 51.75 41.95 
GARRARD WB4 base Mk 11Z to flt 

Zero 100 & Zero 1005 8.40 4.95 
Base and Cover to fit GARRARD 

SP25, SL55, SL65B Special Price 3.60 
GARRARD 40B 13.34 10.95 
GARRARD AP76 27.85 19.85 
GOLDRING GL69 Mk.tI 27.60 18.95 
GOLDRING GL69P Mk. II 36.21 26.95 
GOLDRING GL75 40.15 28.95 
GOLDRING GL75P 48.76 35.95 
GOLDRING Covers for 69P and 72P 4.48 3.75 

Cover for 75P Deluxe 5.02 3.95 
GOLDRING C99 -plinth and cover 

for G99 
GOLDRING G99 
GOLDRING G101P 
GOLDRING GL72 Chassis 
GOLDRING GL72P 
GOLDRING GL85 
GOLDRING GL85P 
GOODMANS 3025 
LEAK Delta 
McDONALD MP 60 
McDONALD 610 
McDONALD HT 70 
McDONALD HT70 inc. plinth & coy. 
Base and Cover for MP 60 and 

610 Special Price 4.25 
PHILIPS 202 Electronic 66.50 52.95 
PHILIPS 308 transcription unit com- 

plete with base and cover 37.60 28.95 
PIONEER PL12A with base & cover 48.34 36.25 
THORENS TX25 cover 8.52 6.60 
THORENS TD125 76.03 59.45 
THORENS TD125AB - 115.57 93.95 
THORENS TD150 Mk. II 34.67 29.75 
THORENS TD150A Mk. II 44.40 34.25 
THORENS TD150AB Mk. II 48.05 38.95 
THORENS TX11 Cover 4.26 3.75 
WHARFEDALE Linton with base 

and cover and Shure M447 cartridge 35.00 27-95 

11-05 
26.89 
28.68 
28.68 
37.29 
62.74 
72.78 
37.74 
69.50 
15-20 
19.28 
21.22 
30.68 

9-75 
19.90 
22.95 
22.95 
29.95 
47-95 
55.95 
19.95 
59.95 
10.70 
14.59 
15.45 
22.25 

SPEAKERS 
ARENA HT 227 (pair) 42.00 26.95 
AKAI SW 155 58.48 3995 
B & W Model 70 159.50 111.95 
B & W DM3 63.00 47.95 
B. and W DM1 (per pair) 76-94 60.95 
CELESTION Ditton 120 (per pair) 57.70 43.95 
CELESTION Ditton 15 38-47 27.25 
CELESTION Ditton 25 65.00 44.50 
CELESTION Ditton 44 54.00 39.50 
GOODMANS Minister (per pair) 48.20 34.95 
GOODMANS Havant (per pair) 56.00 43-95 
GOODMANS Magister 62-50 39.50 
GOODMANS Double Maxim 33.00 25.75 
GOODMANS Mezzo 3 34.00 22.75 
GOODMANS Magnum K2 44.00 29.75 
GOODMANS Dimension S 69-00 47.95 
GOODMANS DIN 2ONT kit 12-54 9.95 
KELETRON KN400 2 -speaker Sys- 

tem (pair) 16.10 12.75 
KN600 3 -speaker System (pair) 26.86 18-95 
KN800 3 -speaker System 15.90 10-95 
KN1100 4 -speaker System 20.40 14.95 
KNI600 3 -speaker System 25.20 16.95 
KN2100 3 -speaker System 30.60 20.95 

LEAK 150 (per pair) 49.90 37.85 
LEAK 250 (per pair) 65.00 47.50 
LEAK 600 49.50 34.50 
METROSOUND HFS 103 (pair) 30.05 23.95 
PHILIPS RH 411 (pair) 21.20 16.95 
PHILIPS RH 481 (pair) 21.20 15.95 
PHILIPS RH 482 (per pair) 34.70 28.95 
PHILIPS 498 3ßl10 30.95 
SINCLAIR Q16 8.95 6.90 
STE -MA 400 24-00 16.25 
TANDBERG TAN 7 28.00 23.95 
TANDBERG Tan 11 (per pair) 38.00 31.95 
TANDBERG Tan 12 teak (pair) 52.00 44-95 
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PRICES! 

Rec. Retail 
Price 

TANDBERG Tan 25 teak (pair) 68.00 
TANDBERG Tan 50 teak 65.00 
VOLTEX (Teak) pair 20.50 
WHARFEDALE Speakers 

Denton Mark II (per pair) 39.90 
Linton Mark II (per pair) 49.90 
Melton Mark II 35.00 
Doveda.e 3 Mark II (new model) 45.00 
Rosedale 65.00 
Triton (pair) 72.16 
Unit 3 Speaker Kit 12.53 
Unit4 Speaker Kit 18.00 
Unit 5 Speaker Kit 26-00 

CHASSIS SPEAKERS 
GOODMANS Twin-axiette 8 
GOODMANS Axiom 201 
GOODMANS Axiom 401 
GOODMANS Twin Axiom 10 
GOODMANS Audiom OP 
GOODMANS Audiom 10P 
GOODMANS Audiom 12P 
GOODMANS Audiom 15P 
GOODMANS Audiom 18P 
GOODMANS ARU172 
GOODMANS Trebax 100 
GOODMANS Axent 100 
GOODMANS Midas 650 
GOODMANS Attenuator 
GOODMANS Crossover Networks 

X0/950/5000 
GOODMANS Crossover Networks 

X0/950 
GOODMANS Crossover Networks 

X0/5000 
WHARFEDALE Bin.Bronze/RS/DD 
WHARFEDALE Super 8/RS/DD 
WHARFEDALE Super 10/RS/DD 
WHARFEDALE WMT1 Matching 

Transformer 

8.84 
14.45 
17-86 

9.86 
5.35 
5-83 

12.37 
20-00 
3400 
4.50 
8-60 
6.90 

1295 
3.55 

9.75 

7.40 

2.65 
4-82 
8.19 

11.20 

0.84 

HI-FI STEREO SYSTEMS COMPLETE 
ALBA UA552 45-86 
AMSTRAD Stereo 1000 48.00 
DANSETTE Concert Stereo 33.74 
DECCA Sound 613 7014 
DECCA Sound 614 6655 
DECCA Sound 1204 89-44 
DECCA Compact 3 119.56 
DECCA 403 59.50 
DECCA 613 7014 
ELIZABETHAN LZ101 59.95 
FERGUSON 3450 with radio 72.40 
FERGUSON 3451 with radio 9950 

50 

00 

FIDELITY UA2 Music Master 44 
FIDELITY UA1 Music Master with 

radio 107 
-GOODMANS Module 80 Compact 

System FM/35W. R.M.S. (less L/S) 165-00 
H.M.Y. 2404/5/6 with radio 198.00 

65.65 
134.20 
76-00 
9993 

96.05 
71.00 
4780 
6710 
67.10 
86.40 
93.45 
27.50 
41.75 

HMV 2450 with stereo radio 
MARCONI 4452 
PHILCO Ford M1500 
PHILIPS 808 
PHILIPS 580/481/105 
PHILIPS GF 823 
PHILIPS GF 824 
PHILIPS RF 833 
PHILIPS GF 834 
PYE Black Box Unit Stereo 1022 
RIGANDA Party Time 
STEEPLETONE Stereo system 
TELETON STP 8 -track Stereo 

System 
ULTRA 6026 

12900 
153.00 
5195 

107.95 
57-95 
68.50 
75.95 
55.95 
35.95 
50.95 
51.95 
65-95 
69.95 
21.95 
33.95 

54.75 4700 
37.10 30.95 

TAPE RECORDERS AND TAPE DECKS 
AKAI 1720L 4 -track Stereo 83.73 59.95 
AKAI 40000 4 -track stereo deck 89.95 61.95 
AKAI CR80D 8 -track stereo tape 

deck 7995 5595 

Open daily to 
the public from 
9.0 A.M. until - 
5 -30 P.M. MON. 
1-0 P.M. TUES. 
8-0 P.M. WED. 
8-0 P.M. THUR. 
8.0 P.M. FRI. 
5-30 P.M. SAT. 

Customers are 
welcome to all 
Ample oar parkins 
facilities 

35.50 
3495 
29.95 
5795 
54.95 
72-95 

103.95 
48.95 
5795 
42.95 
61.95 
79.95 
34.95 

Comet 
Price 
58.95 
4995 
14-95 

OVER 1000 ITEMS 
LWAYS IN STOCK 
ALL FULLY GUARANTEED - 

WITH AFTER -SALES SERVICE 
All items offered are brand new, latest models in manufacturers' sealed cartons 

Rec. Retail 
Price 

AKAI CR80 8 -track stereo recorder 99.95 
AKAI X2000 145.95 
AKAI 1800SD 153.00 
AKAI 200080 289.00 

29.95 AKAI GXC 40D Cassette Tape Deck 87.50 
37.95 AKAI GXC 40 Cassette recorder 105.00 
24.45 BUSH Discassette DC70 21.19 
30.50 BUSH TP60 Cassette tape recorder 2838 
44.95 BUSH T.P. 66 Batt./Mains Cassette 
37-95 Recorder 28.95 

9.45 BUSH TP70 Cassette, battery/mains 
12.25 tape recorder 2891 
17.95 FERGUSON 3245 Twin track 36.70 

FERGUSON 32464 -track 42.55 
FERGUSON 3247 4 -track 47.95 

6.95 FERGUSON 32484 -track 53.75 
10.95 FERGUSON 3252 4 -track a 00.52 
12.25. FERGUSON 3253 43.55 

7.25 FERGUSON 3258 4 -track 72.40 
3.95 FERROGRAPH 702 2 -track tape deck 220.22 
4.50 FERROGRAPH 704/W 4 -track tape 
9.25 deck 220.22 

14.75 FERROGRAPH 722 256.52 
2450 FERROGRAPH 724 25652 

3.20 GRUNDIG C200 De Luxe Cassette 38-45 
5.25 GRUNDIG TK 121 twin track 57.90 
4.95 GRUNDIG TK 141 4 -track 63.90 
6.95 GRUNDIG TK 146 4 -track Auto 68.90 
2.50 GRUNDIG TK 147 4 -track Auto 95.75 

GRUNDIG C410 Cassette recorder .43.70 
7.15 PHILIPS 2202 cassette 26.90 

PHILIPS 2204 cassette, battery/mains 32.30 
4-95 PHILIPS R.R. 392 MW/UHF Radio 

Cassette Recorder 49.95 
1.85 PHILIPS 3302 cassette 23.05 
3.45 PHILIPS 4307 4 -track 50.00 
6-70 PHILIPS 4308 De luxe 4 -track 58.40 

10.50 PHILIPS 44042 -track stereo recorder 91.70 
PHILIPS 44074 -track stereo recorder 111.50 

0-70 PHILIPS 4500 4 -track stereo tape 
deck 12770 

PHILIPS 4408 4 -track stereo 134.20 
PHILIPS 2503 Cassette Stereo 

tape deck 52.05 
PHILIPS 2400 stereo cassette less 

L/S 68.00 
PYE 9109 cassette 20.95 
PYE 9116 Stereo cassette 68.00 
TANDBERG 1841 4 -track stereo 

tape deck 68.00 
TANDBERG 3021X twin track stereo 107.00 
TANDBERG 3041X 4 -track stereo 107.00 
TANDBERG 4021X twin track stereo 174.00 
TANDBERG 4041X 4 -track stereo 174-00 
TANDBERG 6041X 4 -track stereo 188-00 
TANDBERG 6021X twin track stereo 188.00 

81.95 1 TELETON TC110 cassette battery/ 
mains 26.79 

WHARFEDALE Dolby DC9 cas- 
sette stereo tape deck 110.00 

BASES AND COVERS 
GARRARD WB1 Base 3.71 
GARRARD WB4 Base 5.49 
GARRARD SPC1 Cover 3.60 
GARRARD SPC4 Cover 4.27 
Special offer of Base and Cover to fit 
GARRARD SP25, SL55, SL65B and 3500 

Special Price 3.95 
GARRARD WB4 base Mk IIZ to fit 

Zero 100 h Zero 1005 6.40 
GOLDRING Plinth 75 8.80 
GOLDRING Plinth 69 8.60 
GOLDRING Covers for 69P and 72P 4.48 

Cover for 75P 5.02 
THORENS TX25 (for TD125AB) 8.52 
THORENS TX11 Cover 4.26 
Base and Cover for TD 125 1504 
SME Plinth System 2000 4136 
MOTORBOARDS only 5-22 

89.95 

3.25 
4.75 
2.95 
2.75 

4.95 
7.00 
7-00 
3.75 
3.95 
6.95 
3.75 

12.45 
33.50 
3.25 

Complete Price List FREE on request! 

CrOM Y HIGH FIDELITY 
DISCOUNT WAREHOUSES 
(Dept. P.W.) Reservoir Rd., Clough Rd., Hull HU6 7QD Tel. 407906 and 407877 
(Dept. P.W.) 78 Armley Rd., Leeds LSI2 2EF Tel. 40551 (10 lines) 
(Dept. P.W.) Teesway, Portrack Lane, North Teesside Industrial Estate, Teesside, 

TSI8 21tH Tel. 66132 and 65215 
(Dept. P.W.) Heeley Road, Selly Oak, Birmingham Tel. 021-472 6181 
(Dept. P.W.) Tivoli Shopping Centre, 1570-1572 Coventry Road, Yardley, Birmingham 

Tel. 021-706 0684 
(Dept. P.W.) 7, Newhaven Road, Edinburgh EH6 50X Tel. 554 8501 
(Dept. P.W.) Syston Street, Leicester Tel. 52236 
(Dept. P.W.) Corner of Well i' th' Lane and Queensway, Rochdale 

Tel. 50606 

Comet guarantees that all prices quoted are genuine. All items offered available at these prices 
et the time this issue closed for presa. Add 75p for postage, packing and insurance on all orders 
(Cartridges 20p) or it Securicor delivery required add E1.75 only. Make cheques, Money 
Orders payable to ''COMET" 

Free 
Technical 
Advisory 
Service. If 
in doubt, 
ask us! 

23.50 
26.95 
31.95 
35.95 
40-95 
79.95 
33-50 
55.95 

175.00 

175.00 
195-00 
19500 

28.95 
40.95 
4695 
51-50 
73.95 
33.95 
18.95 
23-50 

37.50 
16-95 
34.95 
42.50 
67.95 
83.95 

93.95 
102.95 

45.95 

55.95 
18.95 
5295 

49.95 
82.95 
82-95 

139.00 
139-00 
149.00 
149.00 

Comet 
Price 
99.95 

103-00 
105-00 
21600 
67-95 
79.95 
16.95 
23.95 

COMPLETE H1 -FI 
SYSTEMS 
Completely wired mounted 
and ready for use 

22.75 
Rec. RPriet 

ce CPrrice 
GOODMANS AUDIO SUITE, 

Goodmans Maxamp stereo ampli- 
fier, Goodmans stereomax AM/ 
FM Tuner with decoder. Pair of 
Goodmans Magnum K2 speakers, 
Garrard AP76 turntable in base, 
complete with cover and Gold- 
ring G800 Cartridge. Beautifully 
finished in walnut 257-13 165.95 

THORENS TD 150AB Mk. 11 with 
TX11 dust cover, SHURE M55E 
Cartridge, LEAK Delta 70 Ampli- 
fier, 2 Wharfedale Dovedale 3 
Speakers 23433 175.95 

TELETON STP 801 Stereo 8 track 
tape Audio system complete with 
speakers 54.75 47.00 

GARRARD AP76 with base and 
cover with Shure M55E cartridge 
Arena 2600 AM/FM andSW Tuner/ 
Amp and 2 Goodmans Mezzo III 
speakers 229.43 148.00 

GOLDRING GL75 complete with 
base and cover, G800 Cartridge, 
Wharfedale 100-1 Tuner/Amp 
and 2 Wharfedale Dovedale III 
speakers 294.79 189.00 

GOODMANS Module 80 Tuner/ 
Amplifier, Garrard AP76 Turn- 
table with Goldring G800 Cart- 
ridge and 2 Goodmans Minister 
Speakers 189.95 132.95 

GOLDRING 705P Turntable fully 
wired, complete with Goldring 
850 Cartridge, Amstrad stereo 
8000 amplifier and 2 Metrosound 
103 speakers. 81.00 49.95 

METROSOUND 448 8 -track stereo 
play-back unit complete with 
2 HFS 103 Speakers 83.58 70.95 

LINTON System with Wharfedale 
Linton Amplifier, Linton Turntable 

18.95 with Shure M47 Cartridge and pair 
of Linton Mk II Speakers 144.90 107.85 

ALBA UA 700 Amplifier Garrard 
SP25 with G800 cartridge includ- 
ing base, plinth and cover and 
pair of Arena speakers 110.85 67.95 

AMSTRAD 8000 Mk. II Amplifier, 
Garrard SP25 with G800 cartridge 
including base, plinth and cover and 
pair of Voltex speakers 82.45 49.95 

PHILIPS 308 Transcription Turn- 
table, complete with plinth, base 
and cover and fitted with Empire 
909E/X cartridge, Rank Rotel 310 
Amplifier and pair of Wharfedale 
Triton Speakers 16963 10695 

All in -stock items delivered by 

SECURICOR 
WITHIN 72 HOURS 

(Add £1.75 only for Securicor delivery) 
ALL GOODS FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 
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yEWFkOM E\2 
Representing really exceptional value 

., rfreor LINEAR 606 
0-200-230-250v. 50 Hz 
A.C. mains operation. 
Inputs for magnetic or 
Ceramic Pickup, Tape or 
Radio Tuner. 

S 
6 6 W ATT 

Recommended Retail Price 

£22 0 
* A modestly priced solid state unit. * The Silver Facia with black lettering enhanced by 

matching control knobs, provides a high standard 
of appearance. * Suitable for crystal or ceramic Gram. Pick-up 
cartridges, and Radio input. * A wide range of tone variation is provided by the 
separate Bass and Treble 'lift' and 'cut' controls. * A selector switch permits instantaneous selection 
of Gram. or Radio. * Speaker impedances between 3 and 15 ohms are PRINTED CIRCUIT CONSTRUCTION 
suitable. EMPLOYING 10 TRANSISTORS 

Wholesale and Retail enquiries to the Manufacturers ALL LINEAR AMPLIFIERS 

TWO STEREO 
AMPLIFIERS 
IN ELEGANT TEAK FINISH CASES! 

TECHNICAL DETAILS 
Bass Control ± 12 dB at 40 Hz. 
Treble Control t 12 dB at 14 KHz. 
Sensitivities Mag. P.U. 3-5 m.v. 
into 47K ohm R.I.A.A. Ceramic 
P.U. 35 m.v. into 100K ohm. Tape 
Amp. 100 m.v. into 100K. Radio 
Tuner 400 m.v. into 400K ohm, 
Crosstalk 53 dB. 
Hum and Noise -75 dB min. 
vol. -65 dB max. vol. 
Total Harmonic 
Distortion 0-1% at lwatt 

1 

into 15 ohms. 
Output (per channel) 
6.5 watts I.H.F.M. 

TECHNICAL DETAILS 

Frequency Range 20 Hz to 
20 KHz 

Output (per channel) 5 watts 
I. H.F.M. 

Bass Control ± 12 dB at 60 Hz. 

Treble Control f 14 dB. at 
14 KHz. 

* Individual Bass and Treble Controls. * Frequency Response ± 1i- dB 
20 Hz to 65 KHz. * Outputs for Speaker impedances 
between 3 and 15 ohms. * Stereo/Mono Switch. * Input Selector Switch. * Solid State Circuitry. * Attractive silver finished metal facia 
and matching control knobs. 

LINEAR s . 
Recommended Retail Price 

WAT~I S 

£1750 mai0nOs250v. 

50 Hz 
operation 

A.C. 

GUARANTEED FOR 12 MONTHS 

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

e.a0 Practica/ 

ent 

The pocket size dimensions and versatility, of 
the MINI MOLE Wrench, makes it 'just the job' 
for intricate difficult -to -get -at components 
situated in awkward corners. 

The steel jaws lock -on with a positive grip, and 
a flick of the lever releases their grip instantly. 

Available from Hardware and Motor Accessory 
Shops. 

mum! 
MOL 

wá1,,sem .Ni:.äa , t a 

SELF GRIP WRENCH 

M. MOLE & SON LIMITED, NEWPORT, MON. NPT 5XZ. 
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Newest, neatest 
system ever de- 
vised for storing 
small parts and 
components : re- 
sistors, capacitors, 
diodes, transis- 
tors, etc. Rigid 
plastic units, in- 
terlock together 

DiSCDDNT 
in verticalal and 
horizontal com- 
binations. Trans- 
parent plastic 
drawers have label 
slots / removable 
space dividers. Build up 
any size cabinet for wall, bench or able top. 
SINGLE UNITS (5-x2}'x2}-) £1.35 Dozen 
DOUBLE UNITS £2.25 Dozen 
TREBLE (3D) £2.35 for 8 
DOUBLE TREBLE 2 draws in one outer case (6D2) £3.65 
for8 extra large size (6D1) £3.30 for 8. 
PLUS QUANTITY DISCOUNTS! Order £5 and over Deduct 5% in the E. Order 
£10 and over Deduct 7i-% in the £. Order £20 and over Deduct 10% in the £. 
Pack. ,Post./Carr.: Add 35p to all orders under £5. Orders over £5 P/P/C free. 
I / r (Dept PW4) 124 CRICKLEWOOD 

BROADWAY', LONDON N.W.2 

N T E -R -L -D -C -K -I -N -G 
PLASTIC STORAGE DRAWERS 

N jpy_ 
7149Y -f ram" 

oII 

S SIZES 
AU INTERLOCK 

INDIVIDUAL POCKET DOSIMETERS LATEST GOVERNMENT RELEASE. Type 2A 
and 3, 11,000 available individually wrapped in boxes of 50. Also 300 charging units No. 1 for the above Dosimeters individually boxed, both are absolutely Brand New, supplied 
one box of 50 Dosimeters with one charger £14. Post/Packing £1, 25 and one charger £9. Post/Packing £1. Single 50p, Post/Packing 10p. Chargers £2.50p Post/Packing 25p. 
Probable Cost of one Dosimeter £10. Larger quantities by quotation. TRANS -RECEIVERS 
due to Warehouse clearance, old stock, we have for disposal few only Trans -Receivers 
(approx 40) No. 62 MK2. Made by Pye for the Navy and Army. Using a total of 11 Valves, 
1 RF and 2 I.F. stages, A.V.C., BFO, covering 1.5 me/s to 10 me/s (approx 200 to 30 
metres) in two switched Bands. Can be used on RT or OW M.O. or Crystal. A very good 
Internal ATU made of a rotating Silver wire coil. Tuneable over the complete range, 
suitable for Aerials 4ft to 100ft, Internal P.U. for 12 volt DC. A meter is fitted for checking 
voltages A.V.C. etc. Housed in a Metal Waterproof Case approx size 18" x 10f" x 12h". 
Supplied in very good condition with Headphones & Mike, two spare Valves, circuit boxed. 
Few only at £1£d>op. Carr. £1. Air Tested £1 extra. Also 20 only V.H.F. TX-RE B44 
MK3 made by Murphy Radio for the Army, using 12 valves (BG7 Bases) covering 60-95 
me/s in three preset channels. Crystal controlled Tuning Condenser is simply tuned to one 
of three adjustable preset positions, EX & TX switched independent. Internal large 
Speaker and Power Unit for 12 volts DC. Panel Test Meter, Housed in an Alloy Waterproof 
case size 141," x 121" x 7" approx. Supplied in new or as new condition with all six Crystals 
£8.509, Carr. £1'50p or slightly used no Crystals £6, Carr. £1.50p. CRYSTAL CALIBRATOR 
No. 10. Range 500 No/8 to 10 me/a, up to 30 me/s on Harmonics. Size 7" a 71" a 4" Power 
300 volts HT, 12 volts LT. The Calibratòr can plug into a Power Socket on the 02 Trans - 
Receiver which it was normally used with. Supplied in Good used condition with circuit 
£3.75p, Post 50p or Brand New in Carton with operating Manual & Circuit Connectors 
to set £5-75p, Post 50p. 

JOHNS RADIO Dept. D. 424 Bradford Road, 
Batley, Yorks. 



FANTASTIC! 
WHARFEDALE 
SPEAKER BARGAINS 
DENTON 2 
SAVE £8.40 

Sold in matched pairs for a 
perfectly balanced stereo 
system. Each Denton con- 
tains an 8in.-bass unit with 
Sin. pressure unit, coupled 
by a Wharfedale crossover 
network. Rated input: 
18 v.atts maximum. Fre- 
quency response: 65-17,000 
Hz. Impedance: 4/8 ohms. 
Cabinet 9;in. x 14in. x Skin. 

All speakers available in Teak or Walnut 
List Price LASKY'S 

£31 '50 £39.90 PRICE Per Pair 

List Lasky's C 
Price Price &P 

LINTON 2 Pair £49.90 £39.95 £2 
TRITON 3 Pair £6500 £53.50 £2 
MELTON 2 each £3500 £25.50 £I 
DOVEDALE 3 ea. £4500 £3300 £I 

ROSEDALE ea. 
UNIT 3 each 
UNIT 4 each 
UNIT 5 each 

C & P 

£2.00 

List Lasky's C 
Price Price & P 

£65.00 £50.00 E1 
£12.50 £9.70 50p 
£1800 £1250 50p 
£2600 £18.50 50p 

BSR McDONALD MP6O 
High precision low -mass counterbalanced 
pick-up arm, heavy balanced turntable, 
simple to operate controls, viscous cueing 
device, slide in cartridge carrier, 4 pole 
motor. 
LASKY'S PRICE £10'95 c & P sop 
BSR McDONALD 
UNITS & PACKAGES 
A. Chassis only. B. Complete with Lasky's plinth 
and cover. C. Complete with Lasky's plinth, 
cover and AD76K cartridge. D. Comp. wired on 

MO 
plinth with cover. E. As BD plus ADC K cartridge. 

MP.60 10.95 15.50 18.50 
HT.70 15.90 19.90 23.50 
610 14.50 1875 23.00 
510 12.10 16.50 18.85 
310 9.75 14-00 16.50 
210 
MP.60 TPD2 Styrene base 

18.75 
23-75 
22.25 
20-00 
17.25 

1750 

E 
22.00 
27.00 
25.50 
2285 
20.25 
9.95 

21.00 

GARRARD UNITS AND 
PACKAGES 
GARRARD SL 55B 
Four speed autochanger 
LASKY'S (1ó2 5 s:o 

P 

PRICE . 

Garrard SL40B ... ... £9.95 
Now available ZERO 1005 Garrard AP76 ... £19.95 
£43.50, C & P £150 Garrard 3000 with 9TA cart. £10.50 

Garrard 2025TC with KS40A 
Garrard SP25 Mk. Ill ... £11.50 rrt. _.. _ cano 

GARRARD PACKAGES Post on 
packages 75p 

Garrard AP76 with Micro M2100/e cart. and Lasky's plinth and cover £31.50 
Garrard AP76 with Shure M44E cart. and Lasky's plinth and cover £33.75 
Garrard SP25 Mk. Ill, AD76K cart. and Lasky's plinth and cover... £18.50 

r_r. P 5 Mk. Ill with Shure M3 cart. and Lask 's linth and cover 

LASKY'S NEW LOW NOISE 
CASSETTES FROM THE USA 
Type Singles 5 10 '5 Each cassette in - 
C60 31p El45 £2.82 a.4.15 dividually boxed 
C90 48p £2.26 £4.39 £6.48 in Philips typed 
C120 66p E3.11 £6.07 £8.94 plastic library. 
Carriage and packing : each 7p, 5-25p, 10-40p, 20-68p. 

INTERNATIONAL 
MAGNETIC RECORDING TAPE FROM THE U.S.A. 
AT LASKY'S RECORD LOW PRICES 
Sin. RT.20 Message Tape 225ft. 19p 
3}in. RT.21 Triple play, 600ft. 

Mylar 50p 
5in. RT.23 Double play, 1,200ft. 75p 
Sin. RT.18 Long play, 900ft 

Acetate 50p 
5in. RT.I7 Standard play 600ft. 43p 
51in. RT.15 Double play, 1,800ft. 

Mylar El -13 
51in. RT.16 Long play 1,200ft. 

Acetate 75p 
5lin. RT.24 Standard play 900ft. 

P.V.C. 68p 
Sain. RT.14 Long play 1,200ft. 

Mylar 75p 3}in. RT.27 Quad play, 1,100ft. £1.02 
P. & P. 5p extra per reel, 4 reels & over Post Free. Special quotes for quantities 

51ìn. RT.25 Triple play, 2,400ft. £1.31 
7in. RT.22 Standard play, 1,200ft. 

Acetate 63p 
7in. RT.10 Standard play, 1,200ft. 

Mylar 63p 
7in. RT.12 Long play, 1,800ft. 

Mylar 95p 
7in. RT.13 Double play, 2,400ft. 

Mylar El -25 
RT.1I Long play, 1,800ft. 

Acetate 7Sp 
7in. RT.19 Triple play, 3,600ft. 

Mylar £2.50 

OUT NOW! 1972 
AUDIO TRONICS 
NEW REVISED EDITION 
The great new 1972 edition-of'Lesky's famous Audio-Tronics catalogue 
is now available -FREE _on 'request. The 44 newspaper size pages - 
many in full colour -are packed with 1,000's of items from the largest 
stocks in Great Britain of everything for the Radio and -Hi-Fi enthusiast, 
E lectronics hobbyist, Serviceman and Communications Ham. Over 
half the pages are devoted exclusively to every aspect of Hi-Fi (including 
Lasky's budget Stereo Systems and Package Deals). Tape recording 
and Audio accessories and don't miss LASKY'S AUDIO TRONICS 
CREDIT CARD SCH EME offering holders one months interest free 
credit up to £50. Send your name and address and 15p for post and 
inclusion on our regular mailing list. 

DIGITAL CLOCK SCOOP 

EXCLUSIVELY 
FROM LASKY'S 

for you to mount into any housing. 
The clock measures 41 W x 1/ H x 31 D (overall 
from front of drum to back of switch). SPEC.: 
210/240V a.c., 50Hz operation; switch rating 
250V, 3A. Complete with instructions. HUN- 
DREDS OF APPLICATIONS. COMPLETE SPECIAL QUOTES FOR 
WITH KNOBS. QUANTITES 

MADE ESPECIALLY 
FOR LASKY'S BY 
FAMOUS MAKER 
MAINS OPERATION 
I2 -HOUR ALARM 
AUTO "SLEEP" 
SWITCH 
HOURS, MINUTES 
AND SECONDS 
READ -OFF 
FORWARD AND 
BACKWARD TIME 
ADJUSTMENT 
SILENT OPERATION 
SYNCHRONOUS 
MOTOR 
SHOCK AND 
VIBRATION PROOF 
BUILT IN ALARM 
BUZZER 

LASKY'S PRICE £6.50 ` 2P 

BARGAIN 
SCOOP ! 
PYE S.W. CAR RADIO CONVERTER 
MODEL 2649 
High quality transistorised and ultra compact Shortwave Converter 
for use with any suitable MW (AM) Car Radio. Self powered for use on 
12V positive or negative earth systems. The model 2649 is simply 
connected to the radio via the aerial socket and provides shortwave 
covering in 9 push button selected band spread ranges (13, 16, 19, 25, 
31, 41, 49, 60 & 90 M) combined with the normal radio tuning to give 

.full cover from 3.2MHz-21.75MHz. On/off switch and by-pass switch 
for normal M.W. radio use. Complete with mounting bracket fitting 
and alignment instructions. Black hammer crackle finished case -size: 

6(W) x I{(H) x 3}(D) in. C & P 20p. 
Made to sell LASKY'S 08.75 approx. 020 PRICE Laslx.y's 1itadio Lim.ited 

Brooches The Home of High Fidelity 

207 EDGWARE ROAD. LONDON, W.2 Tel: 01-723 3271 92-45 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01-580 2573 

33 TOTTENHAM C'i. RD., LONDON, W.1 Tel: 01-636 2605 
Open 

ollday:9o[ip.-6p:m. 
Monday toSaturday 

Open all day.9a.m.-6 p m. Monday to Saturday NEW CITY BRANCH .NOW OPEN 
1523 FLEET STREET. LONDON. E.C.9 Tel: 01-353 2833 109 FLEET STREET. LONDON. E.C.9 Tel: 01-353 5812 

Open all day Thursday . early dosinglp.m. Saturday - 
Open all doyihursdoy.early dozing 1p.m.Soturdoy 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821 
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60% 
upTO 

GOODS 
ALL BRAND NEW 

in manufacturer's sealed cartons. 
GUARANTEED 12 MONTHS. 

AKAI LEAK SINCLAIR TELETON ARMSTRONG' ROTEL 
THORENS PHILIPS' GOLDRING ROGERS PIONEER SPE' 
OFFER 
Garrard SP25 Mk. III 
Goldring G8001-1 
Teak plinth and tinted cover. 
Ready wired for immediate use. 
Please add £125 for post and 
packing. 

8 

TURNTABLES 
lease add 50p for P. & P. 

Garrard SP25 Mk. III £10.95 
Garrard 1025T with cartridge £5.97 
G d 2025TC with 

Sonotone-9TAHC £9.20 
Garrard Zero 100 -Auto 

(New Product) E41 25 
Garrard Zero 100 -Single 

Play (New Product) 
Garrard SL65B 
Garrard AP76 
Garrard 401 
BSR MP60 
Pioneer PLI2AC 
Thorens TD125 
Thorens 150ABII 
Goldring GL7212 
Goldring GL72/P2 
Goldring GL75 
Goldring GL75 P 

£38.25 
£13.95 
£20.25 
£27.95 
810.00 
£36.00 
£62.50 
£42.50 
£2175 
£27.20 
£27.95 
£3595 

Please add SOp for P. & P. 
)Alpha Highgate FA400 £3300 
Armstrong 521 (cased) £44.95 
Amstrad 8000 Mk. Il 816.95 
Amstrad IC2000 

18 watts RMS £27.90 
Dulci 207 £15.95 
Dulci 207m £21.00 
Leak 30 Delta Range 

(New Prod.) £51 00 
Leak 70 Delta Range 

(New Prod.) £61.00 
Metrosound 5720E £26.00 
Philips R580 £18.00 
Pioneer SA600 New Prod £58.00 
Pioneer SA700 £65.00 
Pioneer SA900 £92.00 
Rogers R'brook Chassis £3550 
Rogers R'brook Cased £3950 
Rogers R'bourne Chassis £44.00 
Rogers R'bourne Cased £48.50 
Sansui AU101 £32.00 
Tripletone 800 amp series 3 £28.50 
Europhon 10+10 £16.95 
Goldring Lenco 15 watts £32.95 

All prices correct 
at time of going 

to' press 

(E. & E.G.) and 
are subject to 

alterations 

ete 75 
Rotel RA 601 £49.80 
Sinclair 2000 Mk. II £2250 
Sinclair 3000 832.50 
Sinclair PRO 6012+ Z30 PZ5 £15.75 
Sinclair PRO 60/2+Z30 PZ6. 817.75 
Sinclair PRO 60/2+250 

PZ8/Trans c2.95 
Sinclair AFU £4.70 
Sinclair 605 (New Product) £20.50 
Goodmans Max. Amp. £37.95 
Teleton SAQ206B (New Prod.) 

Wharfedale 
£1 

Sinclair IC12 integrated 
8499.95.75 

circuit amplifier 61'85 
Eagle TSA 149 7w RMS £24.95 
Eagle TSA 151 15w RMS £3450 

Please add 10p for P. & P. 
GCS 36 95p 
Goldring G850 £3.65 
Goldring G800 £6.25 
Goldring G800E £10.50 
Goldring 08005E £15.50 
Sonotone 9TAHC Diamond £1.75 
Shure M3DM 64.50 
Shure M445I71C £7.00 
Shure M55E £8.75 
Shure M75E £12.75 
Shure V15 Type 2 £27.75 
Shure M44E £7.25 
Shure M3IE £8.50 
Shure M32E £8.00 
Audio Technica AT35 £6.95 

(As illustrated) 
Plus 35p post and packing 
Finished in real teak veneer with 
tinted dust cover. Ready to use 
(fully assembled). Suitable for 
Garrard SP25; 2025TC; 3000: 
AT60; 2000: 2500; 3500; 5100; 
1025; SL658; Also for BSR 
McDonald MP60 and others. 
°For AP76; AP75; SL72B; SL75; 
SL958 £Á20 plus 55p P & P. 
Also finished in walnut to match 
Japanese equipment -at no extra 
charge. 

LOBAL AUDIO 
DISCOUNT WAREHOUSES 

Dept.(Pwe)T74 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. 
MAILORDERS- Order 

with confidence Send Postal Order, Cheque. Money Order. Bank Draft, Giro or Cash by Registered Mail, CALLERS: Please note that cheques can only be accepted together wits cheque cards (not Barclay Cardi. 
2 minutes from KING'S CROSS. EUSTON & ST. PANCRAS 
on main road leading to the East and West Country 
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Wé'll hand you a 
sicket to the Big 

of computers.Money 

For life 
Jegaisll 

,Q 
Now for the first time, 
anybody (no special 
qualifications are 
needed) can train 
outside the computer 
industry for an 
exciting career as a 
computer operator in 
only 4 weeks -and 
can earn £2,000 
p.a. How? We are 
the only commercial trainino 
organisation in the U.K. 
permitted to use the famous 
'Eduputer'. 
JOBS GALORE: 144,000 new 
data preparation personnel 
will be needed over the next 
five years alone. 

And the moment you qualify 
our exclusive computer 
appointments bureau introduces 
you to computer users 
everywhere. 

Telephone (01) 734 2874 
Or post the coupon today for 
full details FREE and without 
obligation. e®Man M MIR IBM 
London Computer Operators' 
Training Centre, D99, Oxford House, 
9/15 Oxford Street, London, W.1. 
Telephone: (01) 7342874 

127/131 The Piazza, Dept. D99, 
Piccadilly Plaza, Manchester 1 

Telephone: (061) 236 2935 

Name 

Address 

Tel: I BIM -- IBM MINI B--- 



BI -PRE -PIK 
TELEPHONE DIALS 

Standard Post Office type. 
Guaranteed in working order. 

ONLY 50p 
COMPLETE TELEPONES ( EACH 

EX-G.P.O. NORMAL t P.& P. 

HOUSEHOLD TYPE / 35p 
each. 

NEW TESTED AND GUARANTEED PAKS 

B 2 

379 4 IN4007 Sil. Reo. diodes, 50p 
1,000 PIV lamp plastic 

1581 10 send Swi s,ñes, 
mixed types 50p 

399 200 Mixed Capacitors. Approx. 50p 

4 Photoso tinV s Be,.s. 
5013 

H4 250 Mixed Roes or Wcprox. 50p 
quantity ted sby fight 

H7 40 Wmewound Resistors. Mixed 
[roes and values. 50 P 

HB A BY127 Sil. Rees. 
1000 PIV. I amp. plastic 50p 

H9 2 OCP71 Light Sensitive 
Photo Transistor 50p 

HI2 50 n ; a155/zs9ató kmieá'' 50p 
H18 

H19 

H28 

10 OC71/75 encoded black glass 
type PNP Germ. P 

10 OC81/81Duncodedwhice 
glass type PNP Germ. P 

20 OC200/1/2/3 PNP Silicon 50 coded TO -5 can P 
H29 20 0A47 gala bonded diodes 

coded MC52 50p 

NEW UNMARKED UNTESTED PACKS 

B66 I50 Germanium Diodes 
Min. glass type 

B83 200 Trans. manufacturers' rejects 
II types NPN, PNP, Sil. and 

Germ. 

884 100 Silicon Diodes DO -7 glass 
equiv. to 0A200, OA202 

B86 50 Sil. Diodes sub. min. 
IN914 and 1N916 types 

B88 50 Seqil. Trans. NPN, PNP 

2N706Á,uiv. 
to OC2oo/I 

BSY95A, etc. 

50 PN 
GerP, manivam Transistors 

AF nd RF 

H6 40 250wW. Zener Diodes 
DO -7 Min. Glass Type 

H10 25 Mixed volts, 1=, watt Zeners 
Top hat type 

H 17 20 3 amp. Silicon Stud Rectifiers, 
axed volts 

HIS 30 To0m Hut Siilxid nv Rtectifers, 

H16 8 Experimenters' Pak of 
Integrated Circuits. Data 
supplied 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

H2O 20 BY126/7 Type Silicon Rectifiers 
I amp plastic. Mixed vols. 50P 

MAKE A REV COUNTER 
FOR YOUR CAR 
The 'TACHO BLOCK'. This 
encapsulated block will turn any 
0-ImA meter into a linear and 
accurate rev. counter (or any 
car with normal coil ignition 
system. 

£1 each 

R VERY POPULAR 3p TRANSIS 
TYPE "A" PNP Silicon alloy, TO -5 can. 
TYPE "B" PNP Silicon, plastic encapsulation. 
TYPE "E" PNP Germanium AF or RF. 
TYPE "F" NPN Silicon plastic encapsulation. 

AC107 
AC126 
AC127 
AC128 
AC 176 
ACY17 
AF239 
AF186 
AF139 
BC154 
BC107 
BCI08 
BC 109 
8E194 
13E274 
B FY50 
B5Y25 
BSY26 
BSY27 
O 5928 
BSY29 
BSY95A 
OC41 
0C44 
0C45 
OC71 
0072 
008 
008 ID 
0083 
OC139 
OC140 

FULLY TESTED AND MARKED 
SEMICONDUCTORS 

Lp 
0.15 : 0C170 
0.13.. OC171 
017'', OC200 
0 13 OC201 
035 20301 
0.15 20303 
0'37 2N711 
0-50 302-3 
0-37 2N1304-5 
0-25 -25 2N 1306-7 
0.13 2N1308-9 
0-13 2N3819FET 
0.14: 
0.15 

Ì 

Power 
Transistors 
OC20 

0 
0 5720 

OC25C23 0.13 OC26 0.13 OC28 0.13 OC35 0.13 
0.15 0C36 

0 13 
AD149 

013 AUYIO 

0.13 25034 

O 13 
2N3055 

O 13 Diodes 
0-13 AAY42 
0.13 OA95 
0.20 OA79 
0 13 OASI 
017 IN9114 

F.E.T. PRICE 

BREAKTHROUGH!! 
This field effect transistor is the 
2N3823 in a plastic encapsulation, 
coded as 3823E. It is also an excel- 
lent replacement for the 2N3819. 
Data sheet supplied with device. 
I-10 30p each, 10-50 25p each, 

50+-20p each. 

Lp 

0.23 
0.23 
025 
0'25 
0-13 
0.13 
0.50 
030 
035 
0.30 
0.35 
0.45 

0.50 
0.30 
0-25 
0.25 
0.30 
0-25 
0.37 
0.30 
1.25 
035 
0.50 

0.10 
0.19 
0-09 
0.09 
0.07 

BULK BUYING CORNER 
NPN/PNP Silicon Planar Transistors, mixed, untested, 
similar to 2N706!6A/8, BSY26-29,B5Y95A, BCY70, etc. 
£4.25 per .500; £13 per 1,000. 

Silicon Planar NPN Plastic Transistors, untested, similar 
to 2N3707-11, etc., £4.25 per 500; L8 per 1,000. 

Silicon Planar Diodes, DO -7 Glass, similar co 0A200/202, 
BAY3I-36, £4.50 per 1,000. 

NPN!PNP Silicon Planar Transistors, Plastic TO -I8, 
similar to BC113/4, BC1534, BF153/160, etc., C425 
per 500; LB per 1,000. 

OC44, 0055 Transistors fully marked and tested, 
500+ at 8p each; 1,000+ at 6p each. 

OC71 Transistors, fully marked and tested, 500+ at 
6p each; 1,000+ at 5p each. 

3823E Field effect Transistors. This is the 2N3823 in 
Plastic Case, 500+ 13p each; 1,000+ lop each. 

1 amp Miniature Plastic Diodes: 
IN4001, 500+ at 4p each; 1,000+ at Sp each. 
IN4004, 500+ at Sp each, 1,000+ at Sp each. 
IN4006, 500+ at 6p each, 1,000+ at Sp each. 
1N4007. 500+ at 8p each, 1,000+ at 7p each. 

B1-PRE-PAK LTD 

FREE CATALOGUE 
AND LISTS FOR 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 

07 CIRCUITS, 
FULL PRE-PAK 
LISTS & 
SUBSTITUTION 
CHARTS 

LEARANCE LINE 
COLOUR T.Y. LINE OUTPUT 

TRANSFORMERS 
Designed to give 25kV when used with PL509 
and PY500 valves. As removed from colour 
receivers at the factory. 

NOW ONLY 50p each 
post and pocking 23p. 

Quantity 1-10 
B8105 Varicap Diodes 1Op 
0071 or 72 Fully Tested 

Unmarked Sp 
Matched Sets I-OC44 and 

2-0C45's. Per Set. 25p 
Matched Sets of OC45's 1st 

and 2nd IF I5p 
0A47 Gold -Bonded Diodes, 

Marked and Tested 3p 
I -watt Zener Diodes 7.5, 

24, 27, 30, 36, 43 Volts 5p 
10 -watt Zener Diodes 5.1, 

8-2, I I, 13, 16, 24, 30, 
100 Volts 20p 

Micro Switches, S/P, C/O 25p 
I -amp Bridge Rec's 25 -volt 25p 

10-50 
Bp 

Sp 

20p 

12p 

3p 

4p 

I7p 
20p 
22p 

50+ 
6p 

4p 

15p 

10p 

2p 

3p 

INTEGRATED CIRCUITS 
SL403D Audio Am p.,3- Watts 2-00 1.95 I 8O 
709C Linear Opp. Amp. 50p 40p 35p 
Gates, Factory Marked and 

Tested by A.E.I. 
J. K. Flip -Flops Factory, 

Marked and Tested by 
A.E.I. 40p 35p 30p 

SN7490 Decade Counter SOp 45p 40p 
UL914 Dual 2 I/P Gate 40p 35p 30p 

I5p 
15p 
20p 

25p 22p 20p 

LOW COST DUAL INLINE I.C. 
SOCKETS 
14 pin type at I5p each 
16 pin type at 16p each. 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. 
These are just two of our popular lines: 
B.P.I Transistor Equivalents and 

Substitutes; 40p 
This includes many thousands of British 
U.S.A., European and C.V. equivalents. 
The Iliffe Radio Valve & Transistor 
Data Book 9th Edition; 75p 
Characteristics of 3,000 valves and tubes, 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 
Send for lists of these English publications. 

-BMiI+ 
Please send me the FREE Bi -Pre -Pak Catalogue. 

NAME 

ADDRESS 

MINIMUM ORDER 50p. CASH WITH ORDER II 
PLEASE. Add 10p post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX 

TELEPHONE: SOUTHEND (0702) 46344 
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50 WATT AMPLIFIER & SPEAKER SYSTEM 

The Sound Fifty valve amplifier and speakers are sturdily 
constructed with smart housings and thoroughly tested 
electronics. They are designed to last-to withstand the 
knocks and bumps of life on the road. Built for the small 
and medium sized gig, they are easy to handle and quick 
to set up and can be relied upon to come over with all 
the quality and power you need. 
Output Power: 45 watts R.M.S. (Sine wave drive). Frequency response: 
-3dB points 30Hz at 18KHz. Total distortion: less than 2 % at rated 
output. Signal to noise ratio: better than 60dB. 
Speaker Impedance: 3, .8 or 15 ohms. Bass Control Range: f 13dB at 
60Hz. Treble Control Range: ± 12dB at 10KHz. Inputs: 4 inputs at 
5mV into 470K. Each pair of inputs controlled by separate volume 
control. 2 inputs at 200mV into 470K. 
To protect the output valves, the incorporated fail safe circuit will 
enable the amplifier to be used at half power, 
SPEAKERS! Size 20" x 20" x 10" incorporating 12" heavy duty 
25 watt high flux, quality loudspeaker with cast frame. Cabinets 
attractively finished in two tone colour scheme-Black and grey. 

COMPLETE SYSTEM£5nPlus £6 
Sound 50 amp and 2 speakers Iludr P. & P. 

or available separately. Amplifier £28.50 plus £1.50 P. & P. 
Speakers £12.50 each plus £2.25 P. & P. 

Provides a high standard of sound reproduction, with full 
mixing facilities. Its versatility makes it suitable for: 
Discotheque, P.A., Home Entertainment Applications, etc. 

* Five Electronically Mixed Inputs 
* Three Individual Mixing Controls * Separate base and treble controls common to all five 

inputs * Mixer employing F.E.T. (Field Effect Transistor) * Solid State Circuitry * Attractive Styling 

£9.50 plus P. & P. 60p. 

INPUTS: -1. Crystal Mic or Guitar 9mV. 2. Moving coil Mic or Guitar 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 *12db @ 15KHz. Separate ON/OFF Switch. Neon Indicator. 
POWER OUTPUT: -12 Watts R.M.S. into 3 to 4 ohms speaker 
SIGNAL/NOISE:-Better than -60db on inputs 3, 4 and 5 & -50db on 1 & 2 
SUPPLY: -220 - 250 AC Mains. SIZE: -121" x 6" x 31" 

TOURIST MK3 CAR RADIO 

ALL TRANSISTOR 

Beautifully designed to 
blend with the interiors 
of all cars. Permeability 
tuning and long wave 
loading coils ensure excellent 
tracking, sensitivity and selec- 
tivity on both wave bands. R.F. sensitivity at 1MHz is better 
than 8 micro volts. Power output into 3 ohm speaker is 3 watts. 
Pre -aligned I.F. module and tuner together with comprehensive 
instructions guarantees success first time. 12 volts negative 
or positive earth. Size Tin x 2in x 4#in deep. 

SET OF PARTS 

£6.30 Circuit diagram 13p. Free with parts 
plus P. & P. Speaker, baffle and fixing kit £1'2S 

50p. extra plus 25p. p. & p. Postage free 
when ordered with parts. 

CONTINENTAL 

4 TRACK, 

3 SPEED 

TAPE DECK 
with high impedance heads 
R.C. 74 tape deck. Three 
speeds -74, 31 and 14 ips. 
4 -track record/playback head. Plus 4 -track erase head. Positive pressure 
pad system. Takes any tape spool up to and including 7". The R.C. 74 
is driven by a powerful 200/250V 50 -cycle A.C. motor. A heavy, accur- 
ately balanced, flywheel brings wow and flutter levels down to approx. 
0.3% total at 31 and 74 ips. Fast rewind in both directions. 
Controls couldn't be simpler! Just five push buttons that interlock to 
cut out accidental tape damage. Efficient servo -action type braking. 
Easy drop -in tape loading. 
The R.C. 74 comes with an attractive moulded deck cover, which has. 
positions for tone and volume controls. The unit is built into a rigid 
die-cast frame, and overall size of the whole unit is 124 x I l á x 6 inches. 
Every single deck fully tested before dispatch. Spools not supplied. 

Price complete £15.00. Plus 75p P. & P. 

STEREO AMPLIFIER 

Sophisticated styling combined with up-to-date electronics 
means Hi-Fi. This is what the Duetto Mk.lI offers at a realistic 
price. Mullard built stereo pre-amplifier/tone control module 
and the highly efficient I.C. monolithic power chips ensure: 
reliability, very low distortion at all power levels, correct opera- 
tion in all ambient temperatures, full power over the audio 
spectrum etc. 
Inputs : P.U. 150mV. @ 2.2 Meg (for cer. cartridge) 

Auxiliary 100mV. @ 1 Meg (for radio, tape etc.) 
Outputs : 5 watts rms per channel into 8-1552 speakers. 

Switched stereo headphone socket with power cor- 
rection. 

Controls : Mono/stereo switch, selector switch, treble, bass, 
volume, balance and on/off switch. Neon indicator. 

Tone Controls : Treble ±14db @ 15KHz 
Bass ±14db @ 60Hz 

Power Bandwidth : ±2db 20Hz-25KHz 

£10.50 
plus P. & P. 60p 
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FIND BURIED TREASURE! 
Transistorised Treasure Locator 

This fully portable transis - 
1, torised metal locator detects 

and tracks down buried metal 
objects -it signals exact loca- 
tion with loud audible sound 
(no phonesused)-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 w several feet below 

7 
\ ground No know- 

ledge of radio or elec- 
tronies required. Can be 

built with ease lei one short evening by anybody 
from nine years of age upwards, with the 
clear, easy to follow, step-by-step, fully 
illustrated instructions -Uses standard PP3 
battery. No soldering necessary. Kit 
includes nuts, screws, wire, etc. ONLY 
£237 + 27p P. h P. (Sectional handle as 
illustrated 75p extra). Parts available 
separately. Made up looks worth £151 

Eavesdrop on the exciting world 
of Aircraft Communications 
V.H.F. AIRCRAFT BAND ONLY 

CONVERTOR £2.37 Listen in to AIR- 
LINES, PRIVATE PLANES, 

q JETPLANES. Eavesdrop on 
exciting cross talk between pilots, 
ground approach control, air. 
port tower, Hear for yourself 
the disciplined voices hiding 
tenseness on talk downs. Be 

with them when they have to take nerve 
ripping decisions in emergencies -Tune into 
the international distress frequency. Covers 
the aircraft frequency band including 
HEATHROW, GATWICK, LUTON, RING - 
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 is extend rod aerial, place close 
to any ordinary medium wave radio (even 
tiny portables). NO CONNECTIONS WHAT- 
EVER NEEDED. SEND ONLI £2.87 + 
23p p. h p. for kit including ease, nuts, 
screws, wire, etc. etc. (parts available 
separately). 

CONCORD ELECTRONICS 

£2.3 

SHORTWAVE ELECTRONIC ORGAN 
d.$i. 

ONLY 75 
£117 RADIO -.,, Don't confute only 

only 1. 
with ordinary 

/}f 

rrI 

electronic organs that 

ä-1 £ 42.25 
simply blow air over mouth -organ type reeds etc. 

-7 Fully transistorised, SELF CONTAINED 
<ri LOUDSPEAKER. Fifteen separate keys span Tema".1 Anyone from 9years two full octaves -play the "Yellow hose of 

¡ up can follow the Tea". play 'Silent Night", play "Auld Lang ---'` step-by-step, easy as Sync" etc. etc. You have the thrill and ABC fully illustrated ins- excitement of building it together with the tructions. No soldering necessary. pleasure of playing a real, live, portable 76 stations logged on rod aerial in 30 mine. - electronic organ. NO PREVIOUS KNOW - Russia, Africa, USA, Switzerland, ele. LEDGE OF ELECTRONICS NEEDED. No Experience thrills of world wide news, sport, soldering necessary, Simple as ABC to make. music, etc. Eavesdrop on unusual broad- Anyone over nine years can build it racily in caste. Uses PP3 battery. Size only 3" x 4a one short evening following the fully illustrated x le" Only £2.25 + 17p p. & p. Kit includes step-by-step, simple instructions. ONLY £2.75 cabinet, screws, instructions, etc. (Parts + 24 P. & p. for kit, including case, nuts, available separately), screws, simple instructions, etc. Uses standard battery (parta available separately). INGENIOUS ELECTRONIC Have all the pleasure of making it yourself, 
finish with an exciting gift for someone. SLEEP INDUCER Find buried treasure with this ONLY READY BUILT & TESTED 

£2.75 III' í TREASURE LOCATOR 
CAN'T SLEEP Y" " MODULE _ 

estimaAT NIGHTS ? ' 'W £tI.II - 

the uses of this fan - 
DO YOU ONLY LF tastm new design -the 
WAKE II P .e F RELAXATRON is basically a FULLY L L Y 1, i pink noise generator, Besides IN THE NIGHT AND CAN'T GET OFF TRANS I S - being able to mask out TO SLEEP AGAIN? WOULD YOU TORISED PRIN- -. extraneous unwanted sounds LIKrE TO BE GENTLY SOOTHED OFF TED CIRCUIT .1 it has other very interesting TO SATISFYING SLEEP EVERY NIGHT? METAL DETEC- properties. For Instance, Then build this ingenious electronic sleep TOR MODULE. Ready built many people find a rainstorm inducer. It even stops by itself so you don't and tested -just plug in a PP3 battery and mysteriously relaxing, a large have to worry about it being on all night! The 'phones and it's working. Put It in a case, part of this feeling of well-being can be loudspeaker produces soothing audio- screw a handle on and YOU HAVE A directly traced to the sound of falling rain - frequency sounds, continuously repeated- PORTABLE TREASURE LOCATOR EASILY drops l -a well known type of pink noise. but as time goes on the sound gradually WORTH ABOUT £20! Extremely sensitive IF YOU WORK IN NOISY OR DIS - becomes less and less -until they eventually -penetrates through earth, sand, rock, TRACTING SURROUNDINGS, IF YOU cease altogether, the effect it has on people water, etc, -EASILY LOCATES COINS, HAVE TROUBLE CONCENTRATING, IF is amazingly very similar to hypnosis. A con- GOLD, SILVER, JEWELLERY, HISTORI- YOU FEEL TENSED, UNABLE TO RE- trol is provided for adjusting the length of CAL RELICS, BURIED PIPES, ETC. LAX -then build this fantastic Relaxatron. times, etc., all transistor, can be built by Signals exact location by 'beep" pitch Once used you will never want to be without anyone over 12 years ci age in about two increasing as you near buried metallic it -TAKE IT ANYWHERE. Uses den - hours. No knowledge of electronics or radio objects. So aenaitive it will detect certain dard PP3 batteries (current used so small needed. Extremely simple, easy -to -follow, objects buried SEVERAL FEET BELOW that battery life is almost shelf -life). CAN step-by-step, fully illustrated instructions GROUND ! GIVES CLEAR SIGNAL ON BE EASILY BUILT BY ANYONE OVER 12 included, No soldering necessary. Works off ONE COIN I 54.05 + 30p can. etc. YEARS OF AGE using our unique, step -by - standard batteries, extremely economical, (High quality Daniell Stethoscope head- step, fully illustrated plans. No soldering Size only 3" x 44" x 1 -take it anywhere, phones £2.75 extra if required.) necessary. All parts including case, a pair Kit includes case, nuts,'-" wire, screws, etc. EXAMINE AT HOME FOR 7 DAYS. YOUR of crystal phones. Components, nuts, SEND 92.75 + 25p p. & p. (parts available MONEY REFUNDED IN FULL IF NOT 100% screws, wire, etc. no soldering. separately). DELIGHTED. £2.25+25p p. & p. Parts available separately 
LTD.(PW11) 8 Westbourne Grove, London, W.2. Callers welcome 9 a.m.-6 p.m. inc. Saturday 

TRANSISTOR 
BUILD 5 RADIO AND 
ELECTRONIC PROJECTS 

Amazing Radio Construc- 
tion set I Become a radio 
expert for £1.97, A com- 

plete Home Radio Course, 
No experience needed. 

Parts including 
simple instructions 

for each design. Illus- 
trated step-by-step plana, 

all transistors, Ioudspeaker, 
personal phone, knobs, screws, 

etc. all you need. Presentation box 
87p extra as illus. (If required) (parts available 
separately) no soldering necessary. Send 
£1.97 + 23p p. h p. 

SOOTHE YOUR NERVES, 
RELAX WITH THIS AMAZING 
RELAXATRON 
CUTS OUT NOISE POL- 
LUTION -SOOTHES YOUR 
NERVES 1 Don't under - 

Only 

£2:25 

MW/LW TRANSISTOR RADIO 
' Complete set of parts for this MW/LW 

Transistor Radio. Originally sold by 
aisy world-famous company as a set for more 

` tbau £12 Coverage 192-555m+1070- 
- 1870m, 9 volt 6 transistor superbet 

Joe using 3 AF117 in RF and IF stages 0 s powered by a two stage AF amplifier using 
3x AC128. Output approx. 500.1íW. 
Also works off car -aerial. Full in- 

s, struction book 121p free with parts. 
l Red only, ply case, rexine covered. 

Requires PP7 battery, price 221p extra. 
3'ín high -quality speaker, Price £6 plus 
40p P. & P. Size 8 j" x 6" x 3", 

STEREO AMPLIFIER Type SHV-2 x 3 watts 
Fully built. Separate vol., base and treble controls . ÿ. 

each channel; 12 x 43 x bin high. EZ80, ECC83, 
2 x ECL86 valves. O,P. trans. for 3 -ohm speakers. ' -'.t 
Double wound mains trans. Suitable for crystal, 
mago. cartridge, tuner, etc. Fitted mono -stereo ,Aax ,, 
switch. 200-250V a.c. mains. £7.25, 50p F. & P. .... 

rw 
MONO GRAM CHASSIS 3 WATT 

3 Wave band long-med-short. Graos., 200-250V A.C. 
Ferrite aerial. Chassie 13 x 7 x 15in. Dial 13 x 4ín. 

' -- Double wound mains transformer 5 valves ECH81, 
EF89, EBC81, EL84, EZ80. Price 91062!. 
(371p P. is p.) Output trans, for 3 -ohm speaker 

Mc . 

MAINS TRANSFORMERS (240-250V input) 
Postage in brackets 
62V at 21A, 40p (15p). 
250V at 50mA and 6.3V at 11A, 50p (20p). 
22V at IA, 6.3V at 2A and 250V at 50mA, 75p (25p). 
90V at 20mA and 1.4V at 250mA, Sop (15p). 
Deduct 10 per cent from total bill for more than one transformer. 

250pí ; 2 x 6b.a. fixings, size 11 x 11 X fin ; 

4., 

Miniature A.M. transistor tuning gang. 250 + 

gearing 3 : 1 to f, in dia. moulded bush. Plastic 
dust cover ; Plessey. 

25p post pd., less 10% for 6, 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT. Hants 

(2 mills. from Station and Buses). FULL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY. S.A.E. for enquiries please, 

VALVES NEW l ESE TESTED ARANTEED 
SERVICESAME 

1 

3 
3 
5 
5 
b 
5 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 
6 
6 

6 

6 
6 
6 

1 

1 

1 

12 

19 

20 

20 

20 

25 

25 

I SETS 1R5, 1S5, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL94, Set of 4 for £1.02, DAF96, DF96, DK96, DL96, 4 for £148. 

J70 

8N7GT 

Oe13 
2AT7 
2AII7 

R5 28 30C1 28 DY802 33 EL500 482 pCL82 32 UABC80 -e 85 22 30015 58 DY802 .33 EM80 38 PCL83 -57 UAF42 -5 14 .16 30C17 78 EABC80 412 EMU 88 PCL84 .34 UBC41 -f 34 26 30018 481 EAF42 .59 EM84 -32 PCL85 38 UBF80 -3 V4 37 30E5 .64 EB91 40 EM87 34 PCL88 -38 UBF89 a C4G .81 30FL1 .61 EBC33 .40 EY.51 33 PCL88 65 UCC84 5 V4G 35 30FL12 69 EBC41 .54 EY86 -29 PCL800 75 UCC85 8 V3GT 28 305114 68 EBC90 .22 EZ40 48 PENA4 .77 IICF80 3 64G 
'30L2 

85 30L1 -29 EBF80 32 EZ41 .43 PEN36C .70 UCH42 5 54 SOL15 .57 EBF89 .29 EZ80 22 PFL200 52 UCH81 5 ILS 41 30L17 .87 ECC81 .17 EZ81 .23 PL36 .49 UCL82 3 
AQ5 22 30P12 .72 ECC83 .35 GZ32 .40 PL81A 47 UF413 5 AT6 .20 30P19 .57 ECC85 84 GZ34 .48 PL82 31 UF89 Al AU6 20 30PL1 .60 ECC804 54 KT41 77 PL83 33 UL41 .5 3A6 20 30PL13 .89 ECF80 31 KT61 55 PL84 .30 UL84 3 3E6 21 30PL14 .65 ECF82 28 KT66 .78 PL500 83 1)1184 2 3J6 .41 35L6GT .45 ECH35 .55 LN319 43 PL504 .63 UY41 -4 3W7 52 35W4 25 ECH42 -59 LN329 72 PM84 .33 UY85 -2 F14 -40 35Z4GT 25 E0H81 -29 LN339 -63 PX25 95 VP4B .7 
F25 53 AC/VP2 97 ECH84 .38 PABC80 -34 PY33 -55 Z77 2 
K7G 

24 
.12 

B349 
B729 

65 
62 

ECL80 
ECL82 

.30 
31 

PC86 47 
PC88 .47 

PY82 
P183 

-25 
-28 

Transistors 
AC107 1 COG -17 CCH35 67 ECL86 .35 PC96 -42 PY88 33 AC127 1 

30 DAF91 32 EF41 -60 PC900 31 PY801 34 AF115 Q 76G 
76GT 

28 DAF96 38 EF80 .33 PCC84 29 R19 -80 AF116 2 28 DF33 .88 EF85 28 PCC85 25 R20 -56 AF117 2 X4 E3 DF91 .16 EF86 30 P0088 40 U25 -64 AF118 .4 XSGT 28 DF96 .86 EF89 .26 PCC89 - 45 1126 58 AF125 -1' 55 D1177 
DK32 

.20 EF91 .18 PCC189 48 047 .64 AF127 1' 
-17 -33 EF92 30 PC0805 56 U49 56 OC26 2 
.20 DK91 .28 EF98 485 PCF80 -28 U50 28 OC44 L 

AX7 -22 DK96 .38 EF184 81 PCF86 48 U78 24 0071 11 BG6G 480 DL35 .40 E1190 35 PCF800 58 0191 -59 0072 1f F2 467 DL92 .28 E1,33 55 PCF801 -28 U193 .42 OC75 11 
P3 .77 DL94 .37 EL34 45 PCF802 -40 0251 .84 OC81 -11 
P4 92 DL96 ,gg EL41 b4 

pCF805 .61 II301 0081D 11 
L6GT 19 DY86 ,Pg EL84 

EL90 
230082 
.26 PCF806 26 0319 

.38 
66 11 

0082D 41 U4GT .57 D Y87 .24 EL95 .33 PCF808 68 U801 .80 00170 41 

READERS RADIO 
85 TORQUAY GARDENS, REDBR DGE, ILFORD, 
ESSEX. Tel. 01-550 7441. 
Minimum post/packing on I valve in., on each additional valve, 

(3p. per, valve extra) Any parcel insured against damage in transit 3p extra. 

2 
o 
2 
4 
2 
2 
5 
2 
8 
2 
2 
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DRILL 
CONTROLLER 
NEW !KW MODEL 

Electronically changes 
speed from approxi- 

mately- 10 revs. to 
maximum. Full power at 

all speeds by finger-tip 
control. Kit includes all 

parts, case, everything and 
bill instructions. £1.50 plus 

13p post and insurance. 
Made up model also avail- 

able. £225 plus 13p post A p. 

MAINS OPERATED CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated core so very 
silent in operation. Closes 4 

circuits each rated at 10 amps. 
Extremely well made by a 
German Electrical Company. 
Overall size 1/ x 2 x 2ín. 
£1 each. 

NEED A SPECIAL SWITCH? 
Double leaf Contact. Very slight pressure closes 

both contacts. 61: 
eacb, 60p doz. Plastic push - 
rod suitable for operating 
5p each, 45P doz. 

AUTO -ELECTRIC CAR 
AERIAL 
with dashboard control switch - 
fully extendable to 40ín or fully 
retractable. Suitable for 12v positive 
or negative earth. Supplied complete 
with fitting instructions and ready 'z 
wired dashboard switch. 25.75 plus 
25p post and ins. 

MICRO SWITCH 
5 amp. changeover contacts, 9p tea'.=racy 4 

each, £1 doz. 15 amp. Model 
10p each or £1.05 doz. 

MINIATURE 
WAFER SWITCHES 

2 pole, 2 way -4 pole, 2 way - 
3 pole, 3 way -4 pole, 3 way 
pole .4 way -3 pole, 4 way -2 pole 
6 way --1 pole. 12 way. All at 20p 
each, £180 for ten, your assortment. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Sell -regulating 
temperature control. 50p post free. 

BLANKET SWITCH 
Double pole with neon let 
into side so luminous in dark, 
ideal for dark room light or for 
use with waterproof element, new 
plastic case 30p each. 3 heat model 40p, 

CAR ELECTRIC PLUG 

Usein 
place of cigarette lighter. 

Useful method for making a quick 
connection into the car electrical 

system. 38p each or 10 for £3.42. 

TREASURE TRACER 
Complete Kit (except wooden 
battens) to make the metal 
detector as the circuit in Practical 
Wireless August issue. £295 plus 

.. ` 20p post and insurance. 

QUICK COPPA 
Mini Immersion Heater, 350w. 
200/240v. Bolls fall cup in about 
two minutes. Use any socket er 
lamp holder. Have at bedside 
for tea, baby's food, etc. £1.25, poet 
and insurance 14p. 12v. car model 
also available same price. J 
heater am; Plus P. A p. 14p. 

SNAP ACTION SLIDE SWITCH 
Rated 5a. 240v. Made by Arrow. Type 
fitted in the handles of electric drills, 
vacuums, etc. Sp each, 10 for 45p. 

NUMICATOR TUBES 
For digital instrumenta counters, 
timers, clocks, etc. Hi -vac RN. 3 
Price 99p each, 10 for 19. 

12 WAY SUB -MINIATURE 
MULTI -CORE CABLE 

7.0076 copper cores, each core P.V.C. insulated 
and of different colour. P.V.C. covered overall and 
approx. 3/16in. thick. Price 209 per yard. 

LIGHT CELL 
Almost zero resistant in sun- 
light increases to 10 K Ohms 
in dark or dull light. epoxy 

resin sealed. She approx. lin, dia. by lin, thick. 
Rated at 500 MW, wire ended. 439 with circuit. 
Also ORP12 light cell 45P. 

SOLDER 
GUN 
A must for every busy man, gives 
almost instant heat also illumi- 
nates job. Dual heat 100/140 watt 
58.75 plus post and ins. 20p. BIC, 
JOB 250 watt model 54.75 plus 
poet and ins. 40p. 

STEREO SIX 
The amplifier 

sensation of the year 
You will be amazed at the 
fullness of reproduction and at 
the added qualities your records 
or tuner will reproduce. Built 
into metal chassis ready for 
mounting on plinth this ampli- 

fier pees solid state circuitry with an out- 
put power of 6W, R.M.S. split over the two channels. The amplifier is ideal for 
use with normal piek-uns and tuners, it has a double wound mains transformer 
and ganged volume and tone controls -also switching for Mono to Stereo, 
toner or pick-up. 
UNREPEATABLE PRICE is £650 plus 39p post an insurance. Simulated 
teak cabinet ready to mount amplifier £195. 
DISTRIBUTION PANELS 
Just what you need for work bench or lab. - - 

4 x 13 amp sockets in metal box to take 
standard 13 amp fused plugs and on/off switch with neon waning light. Suppled 
Complete with 6 feet of flex cable. Wired up ready to work, £2.20 plus 23P F. 1. 

THIS MONTH'S SNIP 
MOLLARD I.F. AMPLIFIER 
3 transistors, 10 tuned circuits, Mallard Ref. No. LP 
L65289. Frequency not known but believed to be around 
405. Mounted on printed circuit board size approx. 3' x 
if'. Enclosed and sealed in a metal case with tin copper 
connecting leads. 7áp each. 10 for £8.75. 100 for meet 

Smiths 24 hour 2 on/2 off Time Switch This is the popular 
model, as used in the Autoset and Morphy Richards time 
switches. Only needs a case and an output socket. 230s- 
50 cycle. Contacts switch up to 13 amps. Price £2'75p 

TANGENTIAL HEATER UNITS 
This heater unit is the very latest type, most 
efficient, and quiet running. Is as fitted in Hoover 
and blower heaters costing £15 and more. We have 
a few only. Comprises motor, impeller, 2kW 
element and 1kW element allowing switching 1, 
2 and 3kW and with thermal safety cut-out. Can 
be fitted into any metal line case or cabinet. Only 
need control switch. £3.50. 2kW Model as above 
except 2 kilowatts £2.50. Don't miss this. 
Control Switch gyp. P. Jr P. 40p. 

COMPUTER TAPE 0 2,4001k of the Best Magnetic Tape money can buy -users claim 
good results with Video and sound, lin wide £1.00 phis 33p post and 
insurance, with cassette. tin, wide £1.00 plus 30p post and insurance 
with cassette. tin. wide 85p plus 25p post and instance with cassette. 
Spare spools and cassettes -lin. 75p. tin. 75D each Plus 26g Poet 
and insurance. 

POCKET CIRCUIT 

2}kW FAN HEATER 
Three position switching to suit changes in the weather. 
Switch up for full heater (2/kW), switch down for half 
heat (11kW), switch central blows cold for summer cool- 
ing, adjustable thermostat acts as auto control and 
safety cutout. Complete kit £3 75. Post and ins. 39p. 

WIIM1® 

Test continuity for any low resistance circuit, hone 
wiring, car electric(. Tests polarity of diodes and recti- 
fiers. Also ideal size for conversion to signal injector (circuit supplied), 30p or 
2 for 50p. Post paid. 

RADIO STETHOSCOPE 
Easiest way to fault end --traces signal from aerial 
to speaker -when signal stops you've found the 
fault- Use it on Radio, TV 
amplifier, anything - com- 
plete kit comprises two special 
transistors and all parta inclu- 
ding probe tube and crystal 
eaepieee. £2 -twin etetho- 
set Instead of earpiece 75p 
extra --poet and inn. 20p. 

TELEPHONE ANSWERING MACHINE 
Simply have the O.P.O. change your telephone connection to Plug in type - 
then this machine will plug in -in place of your telephone and will take 
messages whenever you wish it -briefly the machine comprises two tape 
recorders, the first one has a very short tape and It is started by the impulse 
which would normally ring the telephone -this speaks a message telling the 
caller it is a mechanical er and asking him to speak his message -the end 
of this abort tape. the lever which stark the main tape machine and 
holds it on while caller (peaks. Normal manual switch permits play back of 
menage and rewinds tape for the next session. These machines are normally 
rented and would coat at least £200 each to make -but we have a quantity, 
believed to be working but definitely repairable. Price 1750 each plus £1 
carriage and insurance. 

CAPACITOR DISCHARGE CAR IGNITION 
This system which has proved to be amazingly 

BE C 
efficient and reliable was first described in the 
Wireless World about a year ago. We can supply kit 
of parts for an improved and even more efficient 

version. Price £5.25 plus 30p poet. When ordering please state whether for 
positive or negative systems. 

TYPE 25 RELAYS 
These are mmiatme relaaye. Size approx. 1 3/16th in. high X 

1lin. wide X lin. deep. 4 changeover sever/gold contacts. 
Contact rating lamp 100v, D.C. Fitted with a plastic cover. Coil 
operates approx. 250MW D.C. Available with the following 
conk: 
28obms for 125v. 45ohm for 4-75v 52obm for 4.9-6v 
90ohm for 5.5-11.5v 130obm for 10-15v 530ohm for 17-36v 
1250ohm for 27-44v 2600ohm for 31-65v 5800ohm for 27-44v, 75p each, 10 
for £8.75. Also one with 16,500ohm coil but this has only 2 heavy duty change 
over gold contacts. Price 1.45. 

TESTER 

Where postage in not stated then orders 
over £5 are post free. Below £5 add 20P. 
Semi -conductors add 5p post. Over £1 post 
free. S.A.E. with enquiries please. 

Verobaard. We are now stocking this in various 
sizes. Prices as follows: 0.1 0.15 

21 x 35 
21 X 5 .. .. .. 
34x51 
35 X 5 ., .. ,. 

17 x 21 
17 X 35 .. 
17 x 5 (plain) , 

17 

x 3e (plain).. .. 
17 X 21 (plain).. .. 

21 X 5 (plain) . 

21 X 34 (Plain) .. 
Pin intersection t w1 .. 

Spot face cutter .. 
Pkt. 50 pins .. .. 

22p lap 
24p 24p 
24p 14p 
27p 27p 
75p 571p 

100p 75p 

-- - 524p 

- 371p 
- 17f:p 

15p 
471p 4743 
371P 971P 
201) 20p 

FLUORESCENT CONTROL KITS 
Each kit comprises seven items -Choke, 2 tube 
ends, starter, holder and 2 tube clips, with wiring 
instructions. Suitable for normal fluorescent tubes 
or the new "Groins" tubes for fish tanks and 
indoor plants- Chokes are super -silent, mostly 
resin filled, Kit A-15-20 w. 1. Kit B-30-40 w 
£1. Kit C-80 w. £1.20. Kit E-65 w- 1-P0. 
Kit F for Oft. 125 w. tube £1.75. Kit MF1 is for 
6in., gin. and 1.2m. miniature tubes £1. Kit MF2 
for 21in. 13 w. miniature tube £1. Postage on 
Kits A and B 23p for one or two kits then 23p for 
each two kits ordered. Kits C. D and E 23 p on 
first kit then 18p for each kit ordered. Kit F 33p 
than 23p for each kit ordered. Kit MF1 18p on 
first kit then lop on each two kits ordered. 

0-8 AMMETER 
2 in. square full vision for flush 
mounting. Moving iron instrument. 
Ideal for charger. Price 43p each. 
10 for £3.90. 

Box Sign for Window Display, at hume, cilice or 
shop, 2 ft. wide X 14 in. high X 5 in. deep. This 
is an illuminated box sign made from sheet metal 
hammer finish enamel with a clear plastic window. 
Yon simply have your message printed or written 
on poster board or thick card. (Or use stick down 
letters available at most stationers). You will then 
have a box sign normally costing anything between 
£10-£15. Illumination is by a 2 ft. fluorescent tube 
with control gear enclosed. Message card can be 
changed quite easily from hinged top hack. Price 
£3 each, plus 65p post, etc. 

Motivated Illuminated Box Sign. A previous item 
but with geared motor moving the message making 
It change eight times a minute. Very attention 
arresting. To use this for your own messages 
you would have to have each sign written on card 
then eut this up in strips which could be glued to 
the one supplied with the box sign. Price 1450, 
plus 65p post and service. 

Geared Motor with take off socket. The gear train 
is driven by normal type induction motor and 
gives afinal speed of 6 r.p.m. The motor Is mounted 
behind a chrome plate through which the take off 
drive protrudes and was originally intended to 
drive a spit for cooking, is also ideal for driving 
models or for driving a colour changing disc for 
the local dance hall, discothqeue, etc. Really well 
made assembly. Price 1.75 plus 25p post etc. 

Dry Film Lubricant. In aerosol can for easy appli 
cation and for putting lubricant into places where 
the normal oil can cannot reach. Rome and every- 
day uses. We have purchased a large quantity of 
these from the Liquidator ana are able to offer 
them to you at about half of the original list price, 
90g per (8 oz.) eau or 12 cans for 53 post paid. 
The lubricant is f.C.I, Huon L169. 

REED SWITCHES 
Glass encased, switches operated by external mag- 
net -gold welded contacts. We can now offer 3 
types: 
Miniature. 1' long x approximately 5' diameter. 
Will make and break up to 4A np to 300V. Price 
lap each. 1.20 dozen. 

Standard, 2' long X ,' diameter. This will break 
currents of np to 1A, voltage up to 250V. Price 10p 
each, 909 per dozen. 

Flat. Flat type, 2' long, just over V thick' 
flattened out, no that it can be fitted into a smaller 

ked Into a 
square solenoid. R 

or a larger 
ating lA 29ma0 P 

be 
rice 80p each, 

£3 per dozen. 
Small ceramic magnets to operate these reed 
switches Sp each, 90p dozen. 

Dry Reed Relays. Solenoids on moulded bobbins 
within magnetic shields-printen circuit or panel 
mounting. 

Ref. Coll Resistsxre Reed B.cliches Price 
71005 2 K 1 normally open 25p 
81916 5 K - 1 normally open 

I normally closed 75p 
05003 4 K 1 normally open 25p 
62040 1500 4: 500 ohms 1 normally open 35p 

Multiple Reed Relay. Ref. 58001. Contains 13 nor- 
mally open reedit within a solenoid. Operates on 
600 mW. toil resistance 9K ohms. Price 1.95 
each. 

Multiple Reed Relay. Rel. 031.2 normally open 1 

normally closed coil resistance 30 ohms.- Price 75p 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), 7 Park Street, Croydon CRO IYD 

Callen to:142/3 Tamworth Road, Croydon. 
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' NEW LOW PRICE TESTED S.C.R.'s 
PIV lA 3A 7A 10A 16A 30A 

TO.5 TO -66 TO -66 TO -48 TO -48 
£p £P LP £P £º LP 

50 028 025 047 050 053 1.15 
100 025 0.83 053 058 063 140 
200 035 037 057 061 075 160 
400 0.43 047 067 0.75 0.93 1.75 
600 0.53 0.57 0.77 0.97 1.25 - 
800 0.63. 0.70 0.90 1.20 1.50 4.00 

SIL. RECTS. TESTED 
PIV 300mA750mA lA 

LP LP £P 
50 0-40 0-05 0-05 

100 0-04 0-06 0-05 
200 005 0-09 0-06 
400 0-06 0-13 0-07 
600 0-07 0-16 0-10 
800 0-10 017 0-13 

1000 0-11 0-25 0-15 
1200 - 0.33 - 

1.5A 
£p 

0.07 
0.13 
0-14 
0.20 
0-23 
0.25 
0.30 
0.33 

3A 
LP 

0.14 
0.16 
0-20 
027 
0.84 
087 
0-46 
0.57 

10A 
£p 

0.21 
0.23 
0.24 
0.37 
0.45 
0.55 
0.63 
0.75 

30A 
£p 

0-47 
0-75 
1.00 
1.25 
1.85 
2.00 
2-50 

TRIACS 

VBOM3A 6A 10A 
TO -1 TO -66 TO -88 

£p LP £ 
100 30 50 76 

200 50 60 90 

400 70 75 1-10 

LUCAS SILICON 
RECTIFIERS 

35 amp, 400 p.i.v. stud 
type. 51.109 each. 

DIACS 
FOR USE WITH 
TRIACS 
BRIO0 (D32) 87P each 

BA POTTED BRIDGE RECTIFIERS 200V 50p 

IINIJUNCTION 
UT46. Eqvt. 251'2646, 
Eqvt. TIS43. BEN3000 
27p each, 25-99 25p 
100Ì7P 20p. 

NPN SILICON PLANAR 
BC107/8/8, 109 each; 
50-99 9p; 100 no, 
Sp each; 1,000 off, 
7D each. Fully -tested 
and coded TO -18 case. 

FREE 
One 50p Pak of your 
own choice free with 
orders valued £4 or over. 

AF239 PHI' GERM, 
SIEMENS VHF TRAN- 
SISTORS. RF MIXER 
& OSC. UP TO 900 
MHZ. USE AS RE- 
PLACEMENT FOR 
AF139-AF186 & 100's 
OF OTHER USES IN 
VHF. OUR SPECIAL 
LOW PRICE 97p 
each, 25,99 34p each 
100+ 30p each. 

SPECIAL 
OFFER 

2N5926 (y) (0) 
10 for 509, 25 for £1 
20,000 CO CLEAR 

CADMIUM CELLS 
ORp12 48p 

ORP60, ORP61 40p each 

PHOTO TRANS. 
OCP71 Type. 48p 

SIL. G.P. DIODES £p 
300mW 30..050 
40PIV(Min.) 100..1.50 
Sub -Min. 500..5-00 
Full Tested 1,000..9-00 
Ideal for Organ Builders. 

D13D1 Silicon Unilateral 
switch 50p eeah. 

A Silicon Planar, mono- 
lithic integrated circuit 
having thyristor elec- 
trical characteristics, but 
with an anode gate and a 
built-in "Zener" diode 
between gate and 
cathode. Full data and 
application circuits avail- 
able on request. 

JUMBO 
COMPONENT 

PAKS 
MIXED 

ELECTRONIC 
COMPONENTS 

Exceptionally 
good value 

Resistors, capacitors, 
pots, electrolyties and 
coils plus many other 
useful items. Approxi- 
mately 3ibe in weight, 
Price incl. P. & P. 

£1.50 only 
Plus our aafiefocfioes or 
money bock guarantee. 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 
2-33V. 400mV (DO -7 
Case) lop ea. 13W (Top - 
Hat) 18p ea. IOW (SO -10 
Stud) 259 ea. All fully 
tested b% tol: and 
marked. State voltage 
required. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Pak No. EQVT 
T1 203713 OC71 
T2 1)1374 OC75 
T3 D1216 OC81D 
T4 20381T OC81 
T5 2(1382T 0082- 
T6 20344B 0044 
T7 20345B 0C45 
T8 20378 OC78 
T9 20399A 25(1302 
TIO 20417 AF117 

All 509 each pak 

252060 NPN SIL. DUAL 
TRANS. CODE D1699 
TEXAS. Our price 259 
each. 

120 VCB MIXIE DRIVER 
1RANSISTOR. Sim. 
BSX21 & C407, 2571893 
FULLY TESTED AND 
CODED ND 120. 1.24 
17p each. T0.5 N.P.N. 
25 up 159 each. 

Sil. trans. suitable for 
P.E. Organ. Metal TO -18 
Eqvt. ZTX300 5p each. 
Any Qty. 

EX -EQUIPMENT 
MULLARD 

AF117 transistors. Large 
can 4 leads type. Leads 
cut short but still usable, 
real value at 1b for 50p. 

U16 10 3 -Amp silicon rectifiers stud type up to 1000 PIV 0.50 
U17 30 Germanium PNP AF transistors TO -5 like ACY 17-22 0-50 
U18 8 6 -Amp silicon rectifiers BYZ13 type up to 600 PIV 0-50 
U19 25 Silicon NPN transistors like BC108 0.50 
U-20 12 1.5 Amp silicon rectifiers Top -Hat up to 1,000 PIV 0.50 
1721 39 A.F. germanium alloy transistors 20300 series & OC71 0.50 
U23 30 Madt's like MAT aeries PNP transistors - 0.50 
1724 20 Germanium 1 -Amp rectifier G5M up to 300 PIT 0.50 
U25 25 300 Mo/s NPN silicon translators 257700, BSY27 0-50 
1726 30 Fast switching silicon diodes like IN914 micro -min 0.50 
U29 10 1 -Amp SCR's TO -5 can up to 600 PIV CRS1/25-600 1.00 
U31 20 Sii. Planar NPN trans. low noise amp 8573707 0.50 
U32 25 Zener diodes 400mW D07 case mixed volts, 3-18 050 
U33 51 Plastic case 1 amp silicon rectifiers IN4000 series 0.50 
U34 30 Sil. PNP alloy trans. P0.5 BCY26, 28302/4 050 
U35 25 Sil. planar trans. PNP TO -18 2572906 0.50 
U36 25 Sit. planar PNP trans. TO -5 BFY50/51/52 050 
U37 30 Sil. alloy trans. 60-2 PNP, 00200 28322 050 
1738 20 Fast switching sil. trans. NPN, 400Mc/s 2N3011 030 
U39 30 RF germ. PNP trans. 2N1303 5 TO -5 0.50 
1.140 10 Dual trans. 6 lead TO -5 2572060 0.50 
U41 25 RF germ. trans. TO -1 OC45 NKT72 030 
U42 10 VHF germ. PNP trans. TO -1 NKT667, AF117 0.50 
U43 25 Sil. trans. plastic TO -18 A.F. BC113/114 0.50 
U44 20 Sil. trans. plastic TO -5 BC115/116 0.50 
U45 7 3A SCR's TO -66 up to 600 Piv. 1-00 

Code Nos. mentioned above are given as a guide to the type o 
the Pak. The devices themselves are normally unmarked. 

device in 

POWER TRANSISTOR BONANZA! 

Coded P10GENERAL. PNP S, BRAND EPNEW TOSE O -O-33 CASE. POSS. AD 161 NPX 
REPLACE.:-OC25-28-29-30-35-36. NKT 401-403- 
404-405-406-430-451-452-453. TI3027-3028, 2N250A, 
2N456A-457A-458A, 2N511 A & B. 2G220-222, ETC. AD 1 62 PNP 
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hie M/P COMP 
30-170. GERM TRANS. PRICE 1-24 25-99 100 up 

48p each 409 each 889 each OUR LOWEST PRICE 

SILICON High Voltage 250V NYE OF 689 PER PAIR 
TO.3 case. G.P. Switching & Amplifier 203055 SILICON 50 WATTS Applications. Brand new Coded R 2400 

MATCHED NPN/PNP VCBO 250/VCEO 100/IC 6A/30 Watts. BIP 19 NPN P0.3 HFE type 20/47 SMHZ. 115 WATT OIL Plastic. 
OUR PRICE EACH : POWER NPN BIP 20 PNP. Brand 1-24 25-99 100 up 88p EACH 
50p 45p 40p VCBO lo0/y""CEO 50/ - 

EX -STOCK TYPE EACH AS PRICED IC 10A. HPFE type 
OCIO 50p 0C28 40p AD14942p BD131 70p BD139 75p 100/ft 3mHZ. 
0022 80p 0029 40p AL102 85p BD132 84 BD140 85p OUR PRICE PER 
0023 83p 0035 88p AL103 85p BD135 70p BD155 75p PAIR : 

0C24 45p 0C36 40p BD121 609 BD136005 B13105 £8 1-24 25-99 100 
0025 25p AD14040p BD123 75p BD137 70p 2N305445p pre. pre. pro. 
0026 26p AD14240p BD124 70p BD138 809 bop 55p 509 

GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO -18 SIM. TO 2N706/8, 
BSY27/28/9SA. All usable devices no open or short °Retina. ALSO AVAILABLE in 
PNP Sim. to 2572906, BCY70. When ordering please state preference NPN or PNP. 

LP 100 For 1.75 
20 For 0.50 
50 For 1.00 

500 For 7.50 
1000 For 13.00 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PUS 
NEW BI-PAK UNTESTED 

SEMICONDUCTORS 

Satisfaction GUARANTEED in Every Pak, or money back. 

Pak No. £p 

Ul 120 Glass sub -min. general purpose germanium diodes 0-50 
U2 60 Mixed germanium transistors AF/RF 0.50 
U3 75 Germanium gold bonded diodes aim. OAS, OA47 0.50 
U4 40 Germanium transistors like 0081, AC128 0.50 
U5 60 200mA sub -min. Sil. diodes 0.50 
U6 30 Silicon planar transistors NPN sim. BSY95A, 2N706 050 
177 16 Silicon rectifiers Top -Hat 750mA up to 1,000V 0.50 
178 50 Oil. planar diodes 250mA, OA/200/202 030 
U9 20 Mixed volts 1 watt Zener diodes 0.50 
1711 30 PNP silicon planar transistors TO -5 sim. 2N1132 
U13 30 PNP-NPN sil. transistors OCIOS & 20104 

NEW QUALITY TESTED PAKS 
Pak Description Price 

Q1 20 Red spot trans. PNP AF 0-50 
Q2 16 White spot R.F. trans. PEP 0.60 
Q3 4 0077 type trans 050 
Q4 6 Matched trans. 0044/45/01/81D 0.50 
Q5 4 OC75 transistors 0.60 
26 4 0072 transistors 0.50 
7 4 AC128 trans. PNP high gain - 0.50 

Q8 4 AC126 trans. PNP 0.50 
Q9 7 OCR type trans 0-50 
Q10 7 0071 type trans 0.50 
Q11 I AC127/128 comp. pairs PEP/NPN 0.50 
Q12 3 AFI18 type trans. 030 
Q13 3 AF117 type trans. 0.50 
Q14 3 OC171 H.F. type trans. 0.50 
Q15 5 2572926 sil. epoxy trans. 0.50 
Q16 2 (1ET880 low noise germ. trans. 0.50 
Q17 3 NPN 1 ST141 & 2 ST140 0SO 
Q18 4 Madt's 2 MAT 100 & 2 MAT 120 0.50 

Q19 3 Madt's 2 MAT 101 & 1 MAT 121 0.50 
0.50 Q20 4 0044 germ. trans. A.F 0.50 
0.50 Q21 3 AC127 NPN germ. trans. 030 

022 0 NKT trans. A.F. R.F. coded 0.50 
Q23 0 OA202 ell. diodes sub -min. 0.50 

U15 25 NPN Silicon planar transistors TO -5 sim. 2N697 050 I Q24 OA81 diodes 0-50 
Q25 IN914 ail. diodes 75PIV 75mA 0.50 
026 OA95 germ. diodes sub -min. IN69 0.60 
Q27 4 10A 600PIV oil. recto. 1845R 0.50 
Q28 2 Sil. power recta. BYZ13 0.50 
Q29 4 Sil. trans. 2 X 2N696, 1 X 2N697, 

1 X 257698 - 0.50 
Q30 7 fail, switch trans. 257706 PNP 0.50 
Q31 6 'l. switch trans. 257708 NPN 0.50 
Q32 3 NP sil. trans. 2 x 2571131, 

X 2N1132 OSO 
Q32 3 il. NPN trans. 2261711 0.50 
Q34 7 S NPN trans. 2N2369, 500MHZ 0-50 
Q35 3 S f. PNP TO -5 2 x 2N2904 & 

1 2905 0-50 
Q36 7 2573646 TO -18 plastic 300MH2 

NPN 0.50 
Q37 3 2573053 NPN sil, trans 0.50 
Q38 7 Pl' P trans. 4 x 2573703, 3 x 2573702 0.50 
Q89 7 N trans. 4 x 2N3704, 3 x 2573705 0.50 
Q40 7 NP amp. 4 X 2N3707, 3 x 3N3700. 030 
Q41 3 Plastic NPN TO -18 2573904 0.50 
Q42 6 NPN trans. 2575172 0.50 
Q43 7 BC107 NPN trans 050 
Q44 7 NPN trans. 4 x BC108, 3 X BC109 0.50 
Q45 3 BC113 NPN TO -18 trans 0.50 
Q46 3 BC115 NPN TO -5 trans. 0-50 
Q47 6 NPN high gain 3 x BC167. 3 X BC168 0.50 
Q48 4 BCY70 NPN trans. TO -18 0.60 
Q49 4 NPN trans. 2 x BFY51, 2 x BFY52 0.50 
Q50 7 BSY28 NPN switch TO -18 0SO 
Q51. 7 BSY95A NPN trans. 300MH2 030 
Q52 8 BY100, type sil. rect. 1.00 
Q53 25 Sil. & germ. trans. mixed all 

marked new 1.50 

U14 150 Mixed silicon and germanium diodes 0.50 

PRINTED CIRCUITS -EX -COMPUTER 
Packed with semiconductors and components. 
10 boards give a guaranteed 30 trans and 30 diodes. 

OUr pries 10 boards, 50p Plus 
10p P. & P. 100 Boards £8. 
P. & P. 30p. 

NEW EDITION 1911 
TRANSISTOR EQUIVALENTS 
BOOK. A complete cross reference 
and equivalents book for European. 
American and Japanese Transis- 
tors: Exclusive to BI-PAK 909 
each. 

F.E.T: S 
2N3819 
2N3820 
2N3821 
2N3823 
2575458 
2N5459 
BFW 10 
MPF105 

.. 85p 
.. 509 
.. 859 
.. 30p 

.. 409 

.. 400 
.. 409 

PHOTO TRANS. 
OCP71 Type. 48p 

SILICON PHOTO TRAN- 
SISTOR. TO -18 Lens end 
NPN Sim. to BP X 25 and P21. 
BRAND NEW. Full data 
available. Fully guaranteed. 
Qty. 1.24 25.99100 up 
Price each 45p 40p 85p 

OUR STOCKS of individual devices 
are now too numerous to mention in 
this Advertisement. Send S.A.E. 
for our listing of over 1,000 
Semiconductor'. All available Ex - 
Stock at very competitive prices. 

RTL MICROLOGIC CIRCUITS 
Price each 

Epoxy TO -5 case 1-24 25-99 100 up 
uL900 Buffer 859 38p 27p 
uL914 Dual 2i/p 

gate 3159 33puL9 3 J -K flip-flop 50D 47D 45p 
Date and Circuits Booklet for IC's 
Price 7p. 

Dual -in -Lino Low Profile Sockets 
14 and 16 Lead Sockets for use with 
Dual -in -Line Integrated Circuits 

Price each 
Order No. 1-24 25-99 100 up 
TOO 14 pin type SOp 27p 25p 
TS0 16 pin type 85p 1125 80p 
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-the lowest prices! 
74 Series T.T.L. I.C'S 
DOWN AGAIN IN PRICE 

Check our 74 Series List before you buy any I.C's. Our prices are 
the lowest possible. All devices ex -stock. Full spec. guaranteed 

BI-PAK 
Order No. 

Price and qty. prices 
1-24 25-99 100 up 

BI -PAR 
Order No. 

BP00=SN7400 0.15 0-14 12 BP86=SN7486 
BP01=SN7401 0.15 014 012 BP90=SN7490 
BP02=8N7402 0.15 0-14 0-12 BP91=SN7491AN 
BP03=SN7403 815 0-14 0.12 BP92=SN7492 
BP04=SN7404 0.15 014 0-12 BP93=SN7493 
BP05=SN7405 0-15 014 0-12 BP94=SN7494 
BP07 =SN7407 0.18 0-17 0-16 BP95 =8147495 
BP08=SN7408 0.18 817 0-16 BP90=SN7496 
BP09=SN7409 0.18 047 0-18 BP100=SN74100 
BP10=SN7410 0.15 0-14 0-12 BP104=0N74104 
BP13 =SN7413 0.29 0.28 0-24 BP105=SN74105 
BP16=SN7416 0.43 0-40 0-88 BP107 = SN74107 
BP17=SN7417 0.43 0-40 038 BP110 = SN74110 
BP20= SN7420 0.15 0.14 0-12 BP111=SN74111 
BP30=SN7430 0-15 014 0-12 BP118=SN74118 
BP40=S147440 0.15 0-14 0-12 
BP41 = SN7441 0.67 0.84 058 BP119=SN74119 
BP42=8N7442 0.67 884 0-58 BP121 = SN74121 
BP43=SN7443 1.95 1-85 1.75 BP145 =SN74145 
BP44 = SN7444 1.95 1-85 1-75 BP150=SN74150 
BP45=SN7445 1.95 1.85 1-75 BP151=SN74151 
BP46 =SN7446 0.97 0.94 888 BP153=8N74153 
BP47 =SN7447 0.97 0-94 0-88 BP154=SN74154 
BP48=SN7448 
BP50=SN7450 

0-97 
015 

0-94 
0-14 

0-88 
012 

BP155=SN74155 
BP156 =SN74156 

BP51=SN7451. 0.15 0.14 012 BP160=SN74160 
BP53=SN7453 0.15 0.14 0-12 BP181=SN74161 
BP54=SN7454 0.15 0-14 0-12 BP164=SN74164 

BP165=SN74165 
BP60= SN7460 0.15 0.14 0-12 BP181=SN74181 
BP70=SN7470 Oß9 Oß8 Oß4 BP182 = SN74182 
BP72=SN7472 0-29 0-20 0-24 BP190 = SN74190 
BP73=SN7473 0.37 0.35 832 BP191=SN74191 
BP74=SN7474 0.37 0.85 0.32 BP192 = SN74192 
BP75 =SN7475 847 0.45 0.42 BP193=SN74193 
BP76=SN7476 0.43 0.40 0.88 BP195=SN74195 
BP8(I=SN7480 0.87 0.64 0.58 BP196=91474196 
BP81=S147481 0-97 0.94 0.88 BP197 =SN74197 
BP82 = SN7482 0.97 0.94 888 BP198 =SN74198 
BP83=SN7483 1.10 1-05 0.95 BP199=SN74199 

Price and qty. prices 
1-24 25-99 100 up 

£p £p £p 
0.82 0.30 Oß8 
887 0.84 0.58 
0.87 0-84 0-78 
0.87 0.64 0.58 
0.87 0-84 0.58 
0.77 0.74 0.68 
877 0.74 0-68 
0.77 0.74 0.88 
1.75 1.85 1.55 
0.97 0-94 0.88 
0.97 0.94 0.88 
0.40 0.38 0.88 
0.55 0.53 0-50 
1.25 1.15 1.00 
1.00 0.95 0.90 

1.35 
0-67 
1.50 
1.80 
1.00 
1.20 
1.80 
1.40 
1.40 
1.80 
1.80 
2-00 
2.00 
2.75 
0.97 
8.50 
8.50 
2.10 
2.10 
1.10 
1.80 
1.80 
5.50 
5.50 

1-25 
0.64 
1.40 
1.70 
0.95 
1.10 
1-70 
1-30 
1-30 
1.70 
1-70 
1.90 
1.90 
2.60 
0.94 
3-25 
3-25 
1.95 
1.95 
1.05 
1.70 
1.70 
5.00 
5.00 

1-10 
0.58 
1-30 
7.60 
0.90 
0.95 
1.80 
1-20 
1-20 
1.80 
1.80 
1.80 
1.80 
2.40 
0.88 
3-00 
3.00 
1.75 
1.75 
0.95 
1.60 
1-60 
4-00 
4.00 

PRICE -MIX. Devices may be mixed to qualify for quantity prices. 
PRICES for quantities in excess of 500 pieces mixed, on application. 
Owing to the ever increasing *ange of TTL 74 Series, please check with us for supplies 
of any devices not listed above, as it is probably now in stock. WARE 3442. 

NUMERICAL INDICATOR 
TUBE Type MG -17G 
Cold Cathode gas -filled side -viewing numerals (0-9) and 

Decimal Point. 

COLOUR : Neon Red. 

DATA : Anode supply voltage 180 min Vdc. 
Cathode current : 0-35 Nom mA dc. 

Ideal for use In constructing Digital Clocks, Desk Calculators etc., and 
many products described in this magazine. We recommend use of BP47 
to drive this tube. 

Full data available on requtst. ACTUAL 
PRICE 1-5 íI.55. 6-25 £I.40 SIZE 

BRAND NEW LINEAR I.C's-FULL SPEC. 
Price 

Type No. Case Leads Description 1-24 25-99 100 up 
BP 201C-SL201C TO -5 8 G.P. Amp 889 58p 46p 
BP 701C-SL7010 TO -5 8 OP Amp 639 009 45p 
BP 702C-SL702C TO -5 8 OP Amp Direct OP 639 509 459 
BP 702-72702 D.I.L. 14 G.P. OP Amp Wide 

Band) 539 45p 40p 
BP 709-72709 D.I.L. 14 High OP Amp 58p 45p 40p 
BP 709P -04.709C TO.S 8 High Gain OP Amp 58p 45p 405 
BP 710-72710 D.I.L. 14 Differential comparator 539 45p 40P 
BP 711-µA71]. TO -5 10 Dual comparator 689 50p 45p 
BP 741-72741 D.O.L. 14 High Gain OP Amp 

(Protected) 75p 603 50p 

TAA 
703C-0703C 

TO.72 4 Amp A.F. Amp 
43p 
70p 

35p 2711 
80p 5p 

TAA293- TO -74 10 G.P. Amp 90p 759 70p 
TAA 350 TOS 8 Wide band limiting 

amplifier 170p 1589 1509 

STOP PRESS! NOW OPEN 
BI -PACKS NEW COMPONENT SHOP 

A wide range of all types of electíonic components and equipment 
available at competitive prices. Expert technical advice freely 

given. 
18 BALDOCK ST. (A10), WARE, HERTS. Tel.: 61593 
OPEN 9.15-6 TUES. to SATS. FRIDAYS UNTIL 8 p.m. 

ANOTHER BI-PAK FIRST! 
THE NEW S.G.S. EA 1000 AUDIO 
AMPLIFIER MODULE *GUARANTEED 
NOT LESS THAN 3 WATTS RMS 

Especially designed by S.G.S. incorporating their 
proven Linear I.C. Audio Amp. TA/621 providing 
unlimited applications for the enthusiast in the 
construction of radios, record players, Audio and 
Stereo units. Also ideal for intercom systems, moni-. 
toring applications and phone answering machines. 
OTHER USES : portable applications where supply 
rails as low as 9V are of prime importance. 

Sensitivity 40 mV for 1 watt. 
VOLTAGE GAIN 40dB but can be 
varied up to 73dB for some applica- 
tions. 
Signal to Noise Ratio 86a. 
Frequency response better than 
50 Hz to 25 Kliz for -3dB. 

Normal supply Voltage 9-24V. 
Suitable for 8-16 OHM Loads. 

Overall Size 2" x 3" 

Typical Total Harmonic distortion 
at 1 watt less than 1%. 

*Supply voltage (Val -24V 15ohm load. 
Module Tested and Guaranteed. 

Quantity . 1-9 10-25 
Price each 62.83 £2.28 
Larger quantities quoted on request. 

Full hook-up diagrams and complete technical data supplied free with each module 
or available separately at lip each. - 

Type 
No. 
BP930 
BP932 
BP933 
BP935 
BP936 
BP944 

NOTE THESE PRICES! 

I.C's DTL 930 SERIES 

Function 
Expandable duel 4 -input NAND .. .. 
Expandable dual 4 -input NAND buffer .. .. 
Dual 4 -input expander .. .. .. 
Expandable Hex Inverter .. .. .. .. 
Hex Inverter 
Dual 4 -input. NAND expandable buffer without 

pull-up .. .. .. .. 
BP945 Master -slave JK or RS .. .. .. .. 
RP946 Quad, 2 input NAND .. .. .. 
BP948 Master -slave JK or RS .. .. .. 
BP951 Monostable .. .. .. .. 
BP962 Triple 3 input NAND . . 

BP9093 Dual Master -slave JK with separate clock .. 
13P9094 Dual Master -slave JK with separate clock .. 
BP9097 Dual Master -slave JK with Common Clock .. 
BP9099 Dual Master -slave JK Common Clock .. . . 

LOGIC - 

Price 
1-24 35-99 100 up 
1 llp 10p 
132 p 120 llp 
13p 12p llp 
13p 12p llp 
13p 12p llp 

13p 12p llp 
259 24p 22P 
12p llp 10p 
25p 245 22P 
65p 80p 55p 
12p 119 lip 
40p 88p 359 
40p 38p 35p 
40p 88p 35p 
40p 380 35p 

Devices may be mixed to qualify for quantity price. Larger quantity prices on 
application. (DTL 930 Series only). 

DTL & TTL INTEGRATED CIRCUITS 
Manufacturers' "Fall outs" -out of spec. devices including functional unite and part 
function but classed as out of spec. from the manufacturers' very rigid specifica- 
tions. Ideal for learning about I.C's and experimental work. 

Pak No. 
11IC930 = 12 x µA 930 
UIC932 = 12 x µ A 932 
1310933 = 12 x µA 933 
11IC935 = 12 X µA 935 
UIC936 = 12 X µA 936 
UIC944 = 12 X µA 944 
UIC945 = 8 X µA 945 
UIC946 = 12 X µA 946 

Pak No. 
50p 11IC948 = 8 X µA 948 .. 50p 
50p UIC951 = 5 X µA 951 .. 50p 
50p 1.7IC961 = 12 X µA 961 .. 50p 
50p UIC9093 = 5 X µA 9093 .. 50p 
50p UIC9094 = 5 X µA 9094 .. 50p 
50p UIC9097 = 5 x µA 9097 .. 50p 
50p UIC9099 = 5 X µA 9099 .. 50p 
50p UIC x 925 Assorted 930 Series M.5.50 

Packs cannot be split but 25 Assorted Pieces (our mix) is available as Pack UICX9 
Data Booklet available for the BP930 Series, PRICE 13p 

UIC00=12x7400N 50p 
UIC01 =12 x 7401N 50p 
O I002=12X7402N 50p 
U IC03=12X7303N 50p 
UIC04=12X7404N 60p 
27I005=12x7405N 50p 
UIC10=12x7410N 50p 
UIC13= 8 X 7413N 50p 
U IC20=12X7420N 50p 
UIC40=12x7440N 60p 
UIC41= 5 x 7441AN 50p 
UIC42 = 5 X 7442N 50p 
11I043 = 5 X 7443N 509 
UIC44= 5 x 7444N 50p 
UIC45= 5X7445N 509 

UIC46 = 5 x 7446N 
UIC47= 5 x 7447N 
UIC48= 5 x 7448N 
UIC50=12 X 7450N 
UIC51=12 X 7451N 
UIC53 =12 x 7453N 
131054 -12 X 7454N 
UIC60=12 X 7460N 
UIC70= 8x7470N 
271072= 8 x 7472N 
UIC73= 8x747314 
UI074= 8 X 7474N 
UIC75= 8X7475N 
27I076= 8x7476N 
UIC80= 5X7480N 

50p 
50p 
50p 
60 
50p 
50p 
50p 
500 
50p 
50p 
SOP 
60D 
504 
50p 
SO 

U IC81= 5 X 7481N 50p 
U I082= 5x7482N 50p 
UIC83= 5 x 7483N 50p 
1.1I086= 5 x 7486N 50p 
13I090= 5 x 7490N S0p 
UIC91= 5 x 7491N 50 
UIC92 = 5 x 7492N 50p 
UIC93 = 5 X 7493N 50p 
UI094= 5 X 7494N 50p 
17IC95 = 5 X 7495N 50p 
1.7I096= 5 X 749614 50p 
UIC121=5X74121N 50p 
UICX1=25 x Aset'd 

74's £1.50 

All prices quoted in new pence Giro No. 388-7006 
Please send all orders direct to warehouse and despatch department 

BI-PAK 
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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ELECTRONIC VALVES 
0A2 0 88 6F15 0.85 20P19 0.80 ECL85 055 PCL84 0.45 
0A3 0 45 30PL1 0.70 ECL96 0-40 PCL85 0-40 
OB2 0 35 6F23 080 30PL13 0 93 ECLL800 1-50 PCL86 0-45 
OB3 0.60 6F24 0-75 30PL14 090 EF37A 0-80 PCL88 0.e0 
003 0-88 6E25 0.75 35A3 0-55 EF39 040 PCL800 098 
OD3 035 6F26 0.35 35A5 075 EF40 050 PCL801 0.70 
1B3GT 038 6F28 0-80 35B5 0-65 EF41 0.85 PD500 1e0 
ICP31 8-00 6J4 0 50 5505 0.40 EF42 0.70 PF86 0.60 
1LA 0 20 6J5GT 030 35175 0-70 EF80 0 25 PF818 0.86 
1R4 036 6J7 0-45 35L6GT 0-50 EF83 0.55 P.FL200 070 
1115 085 6K6GT 0-55 35W4 0-30 EF85 0-35 PL33 0-85 
1S4 0-27 6K7 0-35 35Z3 0 80 EF86 0-80 PL36 0.55 
185 0 25 61{80 0 35 35Z4G 0 30 EF89 0-28 PL81 050 
1T4 0-25 6K25 075 35Z5GT 0-40 EF91 0-88 PL82 0-45 
1U4 0B7 6L6GT 0-45 50A5 0-70 EF92 0-40 PL83 0-45 
1U5 0 50 6L7 0 40 5085 0-45 EF95 0-30 PL84 0-50 
1V2 0 45 6119 045 5005 040 EF97 085 P1,302 0-80 
1X2B 0-40 61020 0-40 500060 1 65 EF98 055 PL504 0-80 
2021 0.35 6N7GT 0-40 50L6GT 0-50 EF183 0-30 PL508 0-90 
3,14 085 6P1 0 60 85A2 0-40 EF184 0 35 PL509 1-80 
3828 2 15 6P25 1 25 90AG 2 40 EF800 1 00 PL801 0-80 
3BP1 2 75 6P28 0-85 90AV 260 EF804 1-25 PM84 0 50 
3Q4 0-40 6Q7 0-40 9001 0-60 EK90 0-30 PY31 0-80 
384 0-35 08A7 0-40 900V 1 25 EL33 1-25 PY33 0-68 
3V4 0-45 68(17 0-35 807 0$0 EL34 0-50 PY80 0-85 
5R4GY 0 80 68117 0 35 813 8-75 EL36 0 50 PY81 0.80 
5Y4G 0-33 68L7GT 0-35 866A 0-75 EL37 1-25 PY82 0-30 
5U4GB 042 685T70T 0-35 5642 0-85 EL41 0-55 PY83 - 0-88 
5V40 0-42 68Q7 0-40 6080 1-50 E042 0.58 PY88 0-40 
5Y3GT 0-82 68117 0 40 6146 1-50 EL81 055 PY500 150 
5Z3 0-50 6T8 055 6360 1 25 EL83 0-42 PY800 0-50 
5Z40 0 40 61740T 080 6870 2-50 EL84 0-25 PY801 0-50 
613002 0-75 6178A 0-40 6939 2-15 EL85 048 PZ30 0.85 
6AB4 0-85 6V6GT 0 88 7199 0-75 ELM 0-40 00V2-6 2-15 
SAF4A 0-50 6X4 0-30 7360 1-80 EL90 0.35 QQV03-10 
SAG7 0-40 6X5GT 0 35 7586 1 25 EL95 0-35 1 25 
6A116 0.50 6X8 055 7895 1-25 EL803 1-00 0QV03-20A 
6AJ8 0 30 6Y60 0 85 9002 0 85 EL821 0-55 525 
6AK5 0.30 7Y4 0.80 9003 050 E0822 0-90 00V06 -4A 
SAKE 0-57 9BW6 0-50 AZl 0 48 ELL60 0-75 5-50 
6AL3 0 43 1002 0-50 AZ31 0 55 EM34 0-90 TT21 2-65 
SAL5 0-20 1001 0 50 0B01 0 80 EM71 0-75 -TT22 2 80 
64515 0-32 1002 0 40 CBL37. 0 90 EM80 0-40 018120 0-75 
SAMS 0$3 10F1 0-90 CY31 0-35 EM81 0-60 U25 0-75 
6AQ5 0-35 10F9 0.50 DAF96 0-42 EM84 0-85 U26 0-75 
6AQ6 0-55 10E18 0-45 DF96 0-42 E5185 1 00 031 0-45 
SARI 0-85 10L1 0-45 DK40 0-55 EM87 055 1)37 160 
6AR6 0-40 100011 0 80 DK92 0-50 EN91 0-35 1752 0-88 
6AR11 1-25 10P13 0-55 DK96 0-42 EY51 0-40 U76 0-80 
6A85 0 35 10P14 1-10 01796 0 42 EY80 0-45 U78 0-80 
6A87G 0 80 12AB5 0-60 D51160 055 EY81 0-40 0191 0-75 
SATO 0-80 12AC6 0-40 DY86 038 F2Y83 0-55 U201 086 
64176 0-25 12A15 0-45 DY87 0-85 EY86 0-40 0281 040 
6AV6 0-30 12AQ5 0 43 DY802 050 EY87 048 0282 0-40 
SAW8A 0-55 12AT6 0-30 126800 085 EY88 0-48 U301 0-40 
6BA6 0-25 12AT7 0.33 E18012 EZ40 0-45 U403 0-50 
6BE6 0-30 12A176 030 E810F 2-90 EZ41 045 17404 0-40 
6BF5 0-80 12AU7 0 30 EABC80 0-35 EZ80 0 25 0801 1-00 
6BF6 0-50 12AV6 0 83 EAF42 0-55 EZ81 0-28 17ABC80 0-85 
6B115 0 45 12AV7 0 50 EBC33 0-50 012507. 0 80 0AF41 0-50 
61316 0.45 12AX7 0-80 EBC41 055 CZ30 040 UAF42 0-55 
6BK7A 0-55 12AY7 0-70 EBC81 030 07231 .0-33 171)041 0-50 
613N5 0 43 721)444 0-55 E01280 0-40 GZ32 0-48 UBC81 0-40 
6BN6 0 40 12BA6 0-35 EBF83 040 GZ33 070 UBF60 0-40 
613Q5 0-25 12BA7 0-85 EBF89 030 0Z34 080 UBF89 086 
OBRO 0-85 12BE6 0 35 EC53 0.50 HABC80 0-40 UBL1 0-50 
61387 1.30 1212117 0 40 E086 0-80 111190 0-86 UBL21 0-80 
6BW6 0-55 12BY7 0-55 EC88 050 KT66 2-05 0092 0-85 
6BW7 0-70 12115 0-55 E090 0 38 KT88 2 00 110085 0-40 
6BX6 0-25 12K7GT 0-35 EC91 0-50 N78 1-45 UCF80 0-55 
6BZ6 085 12Q70 0-30 EC92 0 35 PABC80 0-40 1701121 0-60 
604 0 88 128127 0-35 EC93 0 50 PC86 0-80 001142 0-70 
6050T 0 40 1487 0-80 EC8010 PC88 080 1701143 0-75 
6CB6 0-30 2001 0 45 ECCaO 0-60 PC97 0-50 1101181 0-85 
6CD6GA 145 2007. 1-10 E0087. 0-38 PC900 0-48 1701,81 0-60 
6CG7 0-50 20P1 0-50 120082 0-30 PC084 0-40 UCL82 0-85 
6CH6 0-55 20P4 1-10 ECC83 0-30 120085 0-40 0301,83 0.80 
60L6 0.50 20P5 1-20 ECC84 0-30 PCC88 0-55 UF41 0-60 
6CW4 0-63 2505 0-50 ECC85 0-40 P0089 0.50 17142 0-60 
60Y5 0 43 25L6GT 0-45 ECC88 0-40 PCC189 0-55 17F43 0-60 
6CY7 0-85 25Z4G 0-30 ECC89 0-50 PCC805 0-85 171'80 0-85 
603 0-45 25726GT 0-65 ECC91 0-20 P00806 0-80 171.85 0-40 
6D06. 0-75 50A5 0-45 E00189 0-80 PCP 030 17F89 0-85 
60116 0-48 304E3 0 40 E0F80 0-85 PCF82 0-85 UL41 0-65 
6DQ6B 0-68 3001 0 30 ECF82 0-35 PCF84 0-50 11084 0-80 
6084 0-75 30015 0-80 ECF86 0-85 PCF86 0-80 17M84 0-20 
6EA8 058 30017 0-85 E012804 150 P01107 0-85 UY1N 0-50 
6E117 0.80 30018 0-75 E01142 0-70 P012801 0-50 171211 0.85 
61237 035 30E5 0-85 E01181 0-30 PCF802 050 173(41 0.45 
6EW6 0-65 3011,1 0-70 E01183 0-40 PCF805 0-75 UY82 050 
611 0-70 39F112 0-93 E01184 0-45 PCF806 0-70 171785 080 
615 0-50 301L14 0-75 F.CL80 0-40 PCF808 075 W729 0-00 
6F6G 0-30 3011 0-40 ECL81 0.45 12011200 0 70 Z759 1-85 
6F11 0-88 301,15 0-85 ECL82 0-35 PCL81 0-50 Z80317 0-90 
6113 0-38 30E17 0-80 ECL83 0-65 PCL82 0-35 
6F14 085 30P12 0-80 ECL84 0-55 PCL83 0-85 

Terms cash with orders only. 
Guarantee satisfaction or money refunded. 
Post and Packing lOp on all orders. 
Send S.A.E. for list of Transistors, CRT's, Cartridges, Stylii, Tepes etc. 

STEPHENS ELECTRONICS 
Dept (PW), 
165 BICESTER RD., AYLESBURY, BUCKS. 
Telephone: Aylesbury 84619 

SPEAKER SELECTION 
611, Forest Road, 

Walthamstow, London, E.17 
Tel. 01-531 3117 

SPEAKER 
CELESTION 
Ditton 15 
Ditton 25 

GOODMANS 
Havant 
Magnum 
Magister 

SYSTEMS (Post Free) 
RICHARD ALLAN 

£60 Chaconne £35 
£91.50 Flamenco £46 

Pavanne £51 

£46.00 
£61.00 
£89.50 

WHARFEDALE 
Denton II £31.00 
Linton II £39.50 
Melton £49.00 

SPEAKER KITS (Post Free) 
PEERLESS 
20-2 
20-3 
430-12 

£21.50 
£30.00 
£39.00 

WHARFEDALE 
Unit 3 £19.00 
Unit 4 £25.50 
Unit 5 £36.50 

RICHARD ALLAN 
Twin Assy. £17.00 
Triple Assy. £31.00 
Triple 8 £26.00 

Comprehensive 
range of Hi-Fi 
available. Please 
write or ring for 
quotation E. & O.E. 

C. T. ELECTRONICS 
FOR REAL SERVICE WITH THE LARGEST 

SELECTION OF ELECTRONIC COMPONENTS 
AND TEST EQUIPMENT YOU MUST VISIT: - 

C. T. ELECTRONICS 
267 ACTON LANE, CHISWICK, LONDON W.4 

9.30 a.m.--6.00 p.m. Mon. -Sat. 

21111111111111111IIIIlllllillllillil11111111111111111111111111111111111111111111111IIIIIIIIIIIItliilllllll' 

ELEKON SPECIALS 
Twin Power Supply Panels, contains 2 x Texas IB10J10 Silicon Bridge 
Rectifiers 100 P.I.V. at 1A; 1 x Mullard OAZ225 Zener Diode 7-5V 10W; 
1 x I.T.T. Zener Diode 5.1V 1W; 5 x Texas IS121 Silicon Diodes 150 P.I.V. 
at 200mA. Electrolytic Capacitors 2 x Plessey 1000µF 25V; 2 x 500F 50V; 
2 x Mullard 2500F 25V; 2 x Mullard 540µF 25V; Circuit Details supplied. 
Our best ever bargain. £1.00, post 10p. 
Metal Panels with 2 McMurdo BilA Nylon Relay or Valve Bases; 1 x 
McMurdo 8 -way; 1 x 10 way Edge Plugs and Sockets. 2 panels for Sop, post 
10p. 
Transformers. Primary 10-0-100-125-200-220-240V; Secondary 10-0-10V 
at 15mA, 1.25V at 1 Amp 50p, post 10p. 
Bargain Component Parcels. Includes Resistors, Plugs, Sockets, 
Electrolytic Capacitors etc. 4Ib nett weight £1, post 30p. 
Mallard Zener Diodes. OAZ224 6.8V at 10 Watts, 3 for 50p. 
Fibreglass Board. Double -sided Copper Laminated 12" x 12' x 1/aá 25p, 
post 8p. Post on 4 20p. 

ELEKON ENTERPRISES 
12A TOTTENHAM STREET, LONDON WIP 9PQ 

Telephone 01-580 7391 

IIIIIIIIIIIIIIillllillllllillllllllillillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllT 
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electronics 

100k! reapy 
mastered 

RAPY 

... practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

BUILD, SEE AND LEARN 
step by step, we take you through all the fundamentals of 
electronics and show how easily the subject can be mastered. 
Write for the free brochure now which explains our system. 

1/ BUILD AN 
OSCILLOSCOPE 

You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
40 EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho- 
to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a.c. experiments, d.c. experi- 
ments, simple counter, time delay circuit, 
servicing procedures. 

This new style course will enable anyone to 
really understand electronics by a modern, 
practical and visual method-no maths, and 
a minimum of theory-no previous knowledge 
required. It will also enable anyone to under- 
stand how to test, service and maintain all 
types of electronic equipment, radio and TV 
receivers, etc. 

I 

FREE 

POST NOW 

for 
1 BROCHURE 
I 

1 
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 P.w.6 

NAME 

ADDRESS 

I 
I 
I 

I 

special free gift also to all our students 
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 REALISTIC 30 WATT STEREO - 

Ip TAC AMPLIFIER MODEL SA 5001 
A superb hi-fi amplifier with all the fea- 
tures you've ever wanted for under r t 

£46.00. Saving over £10.00 on the normal 
retail value. Up-to-the-minute slider controls for bass and treble. Se aras 
volume and balance controls. Headphone -socket on front panel. Push -butt n 

input controls - magnetic phono (high/low) tuner, aux, mono, monitor. 
Loudness push-button control for perfect sound at low output leve s. Aormaf 

Price Left and right push-button on/off switches for speakers. Noise filtering (55.50 
and tape monitoring facilities. Two auxiliary AC outlets. Fregbency re ponce 20- 
20,000 Hz + 1 rib at full power. 15 watts rms per channel. Walnut c biner with 
satin aluminium trims. Inputs: phono 2.5mV and 5mV RIAA; tuner/aux 2 OmV. Hum 
and noise: phono - 50db; tuner/aux - 65dh. How's that for a specification! 

Size 14.1." wide, 31" hi h, 101" deep. 

reOLSON RA -310 AM/FM IMPX K STEREO TUNER 
This ROC Tuner is especially de- 
signed to match the Olson AM -395 
Stereo Amplifier. In price and 
value, as well as it's good look- 
ing design! But of course it's also 

ROo "V*.ideal for use with any other amp! -fier. The RA -310 costs (10.00 less than 

e5" the normal retail value, and yet it is a highly sophisticated unit, incorpo- 
rating the latest solid state te hniques. Operation is drift free for sup - 

E5000 reme station -holding capabilit . You can connect this Tuner tp a stereo 
amplifier, to a tape deck or a tape recorder. And of course it covers all 

the stations in the AM and FM bands. FM: 87-108 MHz; AM: 525-1605 kHz. 
FM Sensitivites: FM, 3pV; AM, 250pV. Stereo separation 30dB at tkHz, image rejection 
60dB. Size: 11 wide, 4" high, 71" deep. 

REALISTICAMPLIFIERR 6 -WATT 
STEREO 

Here's fabulous, exciting value in 

miniature' This high quality stereo 

amplifier measures only 9" wide x 3" 
x ;" deep. And yet it has epa- 

e ghighanged volume balance and tone con 
trols. Plus speaker in/out, mono/stereo, phono/ 

tuner and power on/oft i e switches The ends are oiled walnut, with match- 
ing enamelled metal to . The front panel is satin aluminium and walnut -brown 

e 121.00 enamel. Frequency ree once is 50 to 10.000 Hz -, 3dB. Output 3 watts r.m.s. 
per channel into 8 ohms. Inputs re 100mV for both phono and tuner. 

REALISTIC TM -100 
AM/FM/1MPX [ 
STEREO TUNER rc 
Here's another unit that gives 
you fabulous value in miniature! 
Designed specifically to match 
the Realistic SA -1008 in both 
appearance, size and perform- 
ance, the TM -100 is superb val 
and AM ranges - FM, 88-108 M 
FM SpV; AM 2500. Image rejecti 

Hugel 

....///%/..fi 
r - 

ß0C PRICE 
-for-money. It gives you the full FM 

Hz: AM, 535-1605 kHz. Sensitivities V 

"Where canI 
R 

ACADEMY STEREO CASSETTE re 
TAPE DECK, MODEL CS -20000 
No hi-fi system is 

ROC orr other good qua!- 

Itl ity amplifier, and the results are 
fantastic! The CS -2000D records 
and plays back. A big feature is its 
easy -to -use piano -key controls. 
Easy -to -get -at mic inputs are on 

top; line inputs and outputs at the rear. 

ROC PRICE Dual -channel recording level meter. Pop-up cassette ejection. 4 Stereo/Mono button. Tape counter. Pause control. Tape speed 
1¡ ips (4.75 ems). Frequency response 100-10.000 Hz. Wow 

Including twt pencil and flutter better than 0.3%. Rewind time better than 60 

microphones 
and all sec with C60 cassette. Engineered throughout to the 

conneottng 
leads highest electrical and mechanical standards. Size 16" 

Normal Trios £65.00 wide, 41" high and 8" deep. Walnut cabinet with satin 
aluminium trims. 

£54.95 

,. ... :>....,,, .-:...... :.. 
:..- 

C ELECTRONICS ! 

43i5 

ROC PRICE 

£76.50 
ormal Price tna 

( i 

REALISTIC HI-FI 36 -WATT STEREO CONCERTMASTER 
FM -AM RECEIVER SYSTEM, MODEL 12-694 
Brilliantly designed tuner/amplifier with two matching speakers. 

InctudioO All three units in beautifully finished walnut cabinets with smart 

connecting leads aluminium vertical trims. The tuning dial is fronted by unique 

Normal Price E115.00 black glass. Figures light up behind it in green when the unit is 
on. Separate easy -to -operate Left and Right volume controls. 

Microswitch for on/off. Programme selector. Separate bass and treble con troll. 
- Headphone socket on front panel for easy access. Single tuning knob for FM and AM. 

Built-in aerials, facilities for external FM aerial. Illuminated dial. Stereo broadcast indicator 
light. Each speaker has 61" bass and 3" treble units. Output: 9 watts r.m.s. pet channel into 

8 ohms. Frequency response: 30 to 20.000 Hz. FM: frequency range 80-108 MHz. sensitivity 2-5p0, 
stereo separation 30dB, image rejection 40db. 

AM: frequency range 530-1605 kHz, sensitivity 100pV. 
Sizes: speakers 8. wide, 12. high and 9;. deep; receiver 
6" wide, 12" high and 9á" deep. And their sophisticated 
appearance matches the excellence of the specification. 

ROC PRICE 

£98.50 

8 -TRACK 
STEREO CARTRIDGE 

TAPE DECK MODEL RP-1000ST 
he popular Leer -Jet type recording unit is the heart of 

the fantastic RP-1000ST, which has full record and play- 
back facilities. Automatic track change with manual over- 
ride. Press to start button. Stereo headphone and Left and 
Right Mic sockets on front panel. Dual recording level 
meter, and Left and Right volume controls. Built-in pre - 

amp. Tape speed 3', ips (9.5 ems). Frequency response: 
playback 30-10,000 Hz; recording/playback 30-8,000 Hz. 
Line output: fully variable 0-500mV. The RP-1000ST in- 

Normat Price 
corporates all the features you'd expect in a tqp quality 
Cartridge Tape Deck. Size 16" wide, 4" high, 9" deep. 
Cabinet in walnut. Including connedting leads PALACE AM/FM/MPX STEREO TUNER AMPLIFIER SSA -16 

This is one of the lowest priced stern tuner 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 a stereo signal is received -that's the time to 
switch to 'Stereo' I The SSA -16 has all the facilities you'd ex- 
pect to find on tuners costing twice as much - separate vol- 
ume, bass, treble, balance and tuning controls. Selector switch 
for tape, phono, AM, FM, stereo. Jack socket on front panel for 
stereo 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 
speakers. Size: 16" wide, 41" high, 8" deep, 

Normal 
Price 
£4900 

8 -TRACK HOME STEREO CARTRIDGE PLAYER n 
MODEL El IBC 
With this unit, you can play any standard 8 -track cartridge 
on the market - at a fraction of the normal retail value! 
It gives you a total of 5 watts of power, to feed into two 
8 -ohm speakers. The frequency response is 50 to 10,000 
Hz. giving you a fine tonal quality that can't he bettered at 
anything near this price. The Et has separate tone, 
balance and volume controls, giving you complete free- 
dom to select the sound ou want to hear. Tape speed is 

ips, and wow and flutt r are both less than 0.3%. Size: 
111" wide, 5" high, 11"d ep. 

n 50dB. 
Normal 

P ice (28.60 

be R.446 3 WAY MATCHED SPEAKERS K These mi I do justice to your amplifier - and to your 
pocket. At only 16-40 a pair, they are real value -for -money. 
Each cabinet is heavily lagged and teak finished. They 
handle 16 watts rms (8 watts rms each). Each loudspeaker 
contains a large dual cone base unit, plus a separate 
tweeter. Frequency range: 40 to 19,000 Hz. Size 14" -high, 
9" wide. 61" deep. 

\- OLSON AM -395 
40 -WATT STEREO 
AMPLIFIER 
An ideal unit for your new 
stereo separate system. 
It is more than £10,00 
below the normal retail 
price! Making the AM -395 
one of Britain's beet hi-fi 

buys. It takes in signals from magnetic or ceramic pick-ups, 
tuners (see Olson RA -310) and tape decks. And it's got out - 9.60 puts for taping and for headphones. There are separate bass 
and treble controls. separate Left and Right channel volume 
controls. And a loudness switch for boosting the bass and 
treble notes when listening at low output levels. Frequency 

response: 20-20,000 Hz + 3dB. Output: 20 watts r.m.s. per channel 
into 8 ohms. Inputs: magnetic phone 3.0mV RIAA. crystal phono 100mV; 
tape 160mV; tuner 160mV. Size 11n" wide. 4" high, 71" deep. The 
specification reads well - sounds even better! 

OLSON AM -357 4 -WATT STEREO AMPLIFIER 
Here's marvellous value for someone just starting to set them- 
selves up in audio! At only £10.50. you get a fine amplifier in a 

scratch resistant metal cabinet, with a smart brushed aluminium 
front panel. It incorporates separate tone and volume controls for 
each channel. Inputs are provided for turntable (ceramic car- 
tridge). tuner and tape deck or recorder. Frequency response: 70- 
20,000 Hz + 3dB. Dutput: 2 watts r.m.s. per channel into 8 ohms. 
Inputs: phono 80mV; tuner/aux 80mV. Size 8" wide, 21" high, 
41" wide. 

25 -WATT 3 -WAY CRYSLER 
'LIVING AUDIO' ne 
SPEAKER CE -5b K 
This high quality speak- 
er has its own built-in 
3 -way sound response switch, 
giving you the ideal frequen response f r 

hi-fi, natural or mood music lì erring. Its 
beautiful, heavy, oiled walnut abirret 
incorporates two separate sp ker units an 8" woofer, and a 5" 
mid -range with 2" concentric weeter. Power handling 
capadify: 25 watts r.m.s into ohms. Overall frequency res - 
pone: 35-20,000 Hz. Cabinet si e: 10," x 7" x t',". Exactly 
right far matching the most modern decor. 

ROC 7 -WATT STEREO AMPLIFIER 
CHASSIS SE -317 
This exclusive re 
R 0 C Stereo re 
Chassis. is 
completely 
self-contained, and 
it costs C2.25 less 
than the normal re- 
tail value! The 
SK -317 is a really Normal 

Price 
C7,7 compact unit measuring only 51" wide, 1j" 5 

high and 6s," deep. It contains its own mains 
power supply, and has a ganged tone control and separate 
volume controls for each channel. Specification: frequency 
response 40-17,020 He ± 3dB; output 3.5 watts music power 
per channel into 8 ohms; input, phone, 600mV; 
signal-to-noise ratio better than 45dB- 

orma) P ice 
Cade -per poi,-. 

ROC PRICE 

£18.25 
Normal 

"!l 
Price E2620 '! 

OLSON AM -372 16 -WATT STEREO AMPLIFIER K 
Here's a really good amp Mier ate really down-to-earth price -nearly £7 
less than the normal retail value! Just look et what the -AM -372 will do 
for you - reproduce signals from ceramic or crystal cartridges, AM and 
FM tuners, and tape recorders. And it gives you outputs for two sets of 
speakers, headphones and tape recorders. Frequency response is 30 to 
20,000 Hz + 3dB. Output 8 watts r.m.s per channel music power into 8 

ohm speakers. Phono input 200mV. Tuner input 200mV. 
Size: 121" wide. 3/" high, 71" deep. 
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units atlowestpriCçsr.. 
Compare our prices with any other unit on the 
hi-fi market, and you'll find you won't beat ROC 
unit prices. No matter where you live, London or 
Land's End ! 

Take a good look at all these super audio equip- 
ment bargains. They're all on demonstration at 
our Shop from 9 to 6 p.m. Monday to Saturday, 
late night Thursday until 7 p.m. But don't worry 
if you can't get there yourself. Our Mail Order 
service is at your disposal. With the same ex- 
clusive ROC equipment - and at the same 
super value -for -money prices ! 

When you invest in ROC equipment, you're 
getting much more than an exclusive product. 
You're getting value for money that is literally 
unbeatable. ROC units are bought direct from 
the manufacturer, and ALL the savings ROC 
derive from this are passed on to you! 
At ROC Electronics, we take extra care to select 
only the best buys. We check 
everything before you do - and 
it's fully guaranteed whether you 
buy at the shop or by Mail Order. 

ROC 
exclusive unit 

TOP VALUE TOP QUALITY 
ACCESSORIES THAT EVERY HI-FI ENTHUSIAST 

NEEDS TO COMPLETE HIS SYSTEM 
Every item shown here is the best of its kind within its price range. Buy them 
separately or at the same time as the other top -value audio products listed. 

R.328 STEREO HEADPHONE 
If you're starting in hi-fi, and 

r7 
you discover the need for a 

\Igo pair of really good stereo head- 
phones. The R.328 is ideal, at a 

price you can afford. They have 
padded ear cushions, a 6 -foot cord 

and jack plug. Frequency range 30-15,000 Hz. 

Impedance 8 ohms per channel. 
ROC PRICE E2-95 

EAGLE SE -30 STEREO 
HEADPHONE 
This model is for the more 

discriminating listener. Far a 

start the frequency range ex- 

tends from 30 to 16,000 Hz. And you 
can adjust the volume of each earpiece inde- 
pendently. There's also a monolstereo switch. 
For maximum comfort, the ear cushions are 

covered in soft leathers. ROC PRICE £7.05 

HERE'S A RANGE 
EXCLUSIVE ROC 

OF AUDIO SYSTEMS 
AMPLIFIERS AND TUNERS 

BU/LT AROUND 

Now 
select 

budget 
best 
buy! 
leads 

.y% 
Rik 

d 

II 

run 
the 

value 
Supplied 
and 

, 

your 
System 

- and 
that 

plugs, 

h l 

eye over the prices, 
nearest to our 

you've hit on the 
your money can 

with all necessary 
ready to use. 

I u `! 

'I 
,I 

,-,,,"9"."--; 
"! lt1 

141, / 'd !,y. 
la IIh 

p1 i' 

I 
re a as44, 

!I 
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"- - 
OLSON 
Olson 
Garrard 
with 

plinth 
R.088 

Normal 
ROC 

I 

AM 
AM 

2025 
Stereo 

and 

4 watt 
Price 

PRICE 

f77I! 
i 

-357 SYSTEM 
-357 Stereo Amplifier, 

T/C Autochanger 
ceramic cartridge, 

cover and a pair of ROC 

Speakers. 
£45.28 
£36.70 `.`> ¡v f 

OLSON _--'--- 
AM -372 
Olson 
Garrard 

with 
plinth 
ROC 0.446 
Normal 
ROC 

o 
'( 

II! i 

i'1tll.l 

REAL 
Realistic 
Ampli 
and 

Eagle 
Cartridge 
Normal 
ROC PRICE 

SYSTEM 
AM -372 Stereo Amplifier, 

2025 TIC Autochanger 

Stereo ceramic cartridge, 
and cover and a pair of 

Speakers. 
Price £68.18 

PRICE £5153 

- -., ' 

(J1 t t r 
I ` 
STIC 12-694 SYSTEM 

12-694 Stereo Tuner 
ier with matching speakers 

Garrard SP25 Mk III with 
LC.07 Stereo Magnetic 

and plinth and cover. 
Price £144.05 

E12450 

y>s' -_ - 
.. 

REALISTIC 
Realistic 
fier, 
changer 
cartridge, 

pair 
Matching 
£23.25 
Normal 
ROC 

SA -100B 
SA -1000 Stereo Ampli- 

Garrard 2025TC Auto -I 
with Stereo ceramic 
plinth and cover and a 

of ROC R.446 Speakers. 
TM -100 Stereo Tuner 

extra if required. 
Price £6398 

PRICE £47.60 - '-------11 
! W. 

,yil i --- - 
PALACE 

Palace 
Amplifier. 
changer 
ridge, 
of 
Normal 
ROC 

REALISTIC 
Realistic 
Garrard 
Player 
Magnetic 
cover 
Speakers. 
Rob 

SYSTEM 
SSA -16 Stereo Tuner 

Garrard 2025 TIC auto- 
with stereo ceramic cart- 

plinth and cover and a pair 

ROC R.446 Speakers. 
Price £8400 

PRICE £66.30 

tJ 

I' ,\" \/',14111Iq 
SSA -500 SYSTEM 

SA -500 Stereo Amplifier. 
SP25 Mk III Single Record 
with Eagle LC.07 Stereo 

Cartridge, plinth and 
and a pair of Crysler CE -5b 

Normal Price £15795 
PRICE £124.00 

s éáAa eee 

I. -i 
4 

j 

ROC 
ROC 

Player 
ROC R.088 
Normal 
ROC 

j :l ir 
Z.1 

_ice 
El SYSTEM 
El 8 track Stereo 

complete with 
4 watt Speakers. 

Price £59,10 
PRICE £49:45 

IP Ii' 
V'.' i.i,II 

Cartridge 
a pair 

I III 

of 

''''.,%%- - - OLSON 
AM -395 SYSTEM 

Olson AM 395 Stereo Amplifier, 
Garrard SP25 Mk III Record Player 
with Eagle LCO7 Stereo Magnetic 
Cartridge, plinth and cover and a 

pair of Eagle DL.67 Speakers. 
Matching RA.310 Stereo Tuner 
£39 95 extra if required. 
Normal Price £10665 
ROC PRICE £92.60 

Return -of -post 
mail order service. 
Over Et0 past free 
(UK only). Add 25p 
for a & n to orders 

under E10 
HP terms available 

for callers 

ROC ELECTRONICS LTD 
M. JURY. Esq. 193 EDGWARE RD, LONDON, W21ET.01-723 6211 

CALLERS WELCOME AT THE SHOP 
9-6 MON TO SAT, 

LATE NIGHT THURSDAY 7 PM 

Buy it with your 

EAGLE SE -80 STUDIO 
STEREO HEADPHONE 
Here's the ultimate in head- 
phone design! Apart from 

its fantastic ability to repro- 
duce all the frequencies from 20 ^ : R.196 STEREO HEAD - 
to 20.000 Hz, the 5E-80 has tr PHONE JUNCTION BOX 

eliminated the discomfort and strain If you want easy, fingertip control 
associated with traditional headphone of headphones and loudspeakers. here's the ideal 
design. Eagle have designed and produced solution to the problem. All you do is connect 
a pair of headphones which breaks with all it to your speakers and amplifier. plug in your 
previous concepts. You hear all the sounds headphones- and you're ready to take over! At the 
crisp and clear. In fact, the reproduction is flick of a slide switch, you can have headphones 
so -good. that it compares favourably with alone, or speakers alone, or both together. 

THORENS TD150ABIII 
Transcription Turntable. /- 
Complete with pick up arm. , ' j 
plinth and cover. £52.31 - 

the most expensive hi-fi speaker systems. Input: suitable for use with amplifiers rated 
Separate slider volume control an each 

up to 20 watts.) Size: 241"x 3A"x to". 
earpiece. Impedance: 8 ohm per channel. 
ROC PRICE £1490 \ ROC PRICE £1.00 

TEC HR -007 HEAD- 
PHONE RADIO i R.151 STEREO 

When you want to listen to a CAR SPEAKERS 

the radio all by yourself. Smart black. tough, plastic cases, each 

Then this will solve the containing a high flux 110mm diameter speaker 

problem. Separate volume unit. Just what you need to go with the CS.B 

and tuning controls with Cartridge Player or any other car stereo system. 

easy -to use knobs. Frequency range is Fitted with over three yards of connecting 

535 to 1605 kHz medium wave hand. cable. Dimensions: 6}}"x 540"x 3ÿ,". Imped- 

Maximum output is 300 mW. ance: 8 ohms per speaker. Rating: 5 watts max 

Normal Price f945 ROC PHiCE£7.65 per speaker. ROC PRICE E372 

ja8 -TRACK 
CAR 

STEREO 
PLAYER, CS.B 

Drive to the sound of music - with 
this fabulous 8 -Track Cartridge Player. 
It gives you superb tone and power to 
fill the car with stereo sound. Ideal for 
use with R.151 or R.152 speakers. Com- 
plete with all mounting accessories. 
For negative earth electrical systems 
only. Output: 2.5 watts per channel. 
Frequency range: 70-10,000 Hz, Wow 
and flutter: less than 03%. Tape 
speed: 3.5 cm/sec. Channel selector: 
automatic with manual over -ride. 
Mounting dimensions: 540"x 5;"x 
2{}". ROC PRICE £2720 

"WATTS" 
RECORD CLEANERS 
The original "Oust Rug"! 
Automatic Record Cleaner' 
keeps your records clean as 

they play. £1.20 Watts Disc Preener. Keeps 
new recordso new - 
for perfectrfectrecord repro- 
duction. 35p 

R.307 TRANSISTOR 
IZEO STEREO 
PRE -AMPLIFIER 
Now your amplifier 
that could only reproduce 

R.152 STEREO CAR 
SPEAKERS 
These sloping front 
speakers match the CS .8 Cartridge Player or any 

other car stereo system. Fitted with high flux 
110mm diameter speaker unit, and over three 
yards of connecting cable. Dimensions: 61-¡"x 
6}0"x39". Impedance: 8 ohms per speaker. 
Rating: 5 watts max. per speaker. 
ROC PRICE £4.96 

EAGLE LC.05 STEREO -//- r MAGNETIC CARTRIDGE 
For fabulous reproduc- 
tion at a very low price, 
you'll find it hard to beat. 
0-7 mil diamond stylus. Out- 
put 6mV per channel. Frequency range: 
30-18,000 Hz. Channel balance: +1 5dB. 
Channel separation: 20dB. Recommended 
stylus pressure: 24 grams. Compliance: 

9:e 10-6 cm/dyne ROC PRICE £4.75 

EAGLE LC.07 STEREO 
MOVING -MAGNET 
CARTRIDGE 
Here's your opportunity 
to own a transcription cartridge 
for the price of a ceramic! Is specially de- - to match top quality tone arms, and 
to get the very best from your hi-fi amplifier. 
OJ mil diamond stylus Output: 7mV per 
channel. Frequency range: 20-21,000 Hz. 

Channel balance: -k 1d8. Channel separa - 

ceramic or crystal pickup cartridges, can nan 28dß. Compliance 12 x.10 6 cmldyne. 

accept signals from moving magnet cart ROC PRICE £6 .37 

ridges! The R.307 steps up signals from 
between 5-20mV to 2ß0-800 mV. Input: 
5-20mV. Equalisation: RIAA, Output: 
200-800mV flat. Frequency range: 20- 
22,000 Hz. Dimensions:3rx 1r x 2>". 
Supply: 240 VAC. ROC PRICE £4.93 

15 -FOOT STEREO HEADPHONE 
EXTENSION CORD 8.362 -'stereo speakers! Eac unit comes 

Fitted with heavy duty omplete with O toot lead and phono plug. 
3 -circuit stereo plug at and look really smart. Power handling per 

one end end a matching stereo socket at speaker: 4 wa is rms, 8 watts peak. 
the other. ROC PRICE E130 requency range: 40-16.000 Hz. Flux 

STEREO HEADPHONE "Y" ADAPTOR density: 8,500 gauss. Impedance: 8 ohms. 

R.361 Enables you to use two sets of Dimensions: 9" high. 53" wide. deep, 
stereo headphones from a single socket. Finish: oiled walnut. 

- Fitted with male plug and two female ROC PRICE £9,50 pair 
sockets. ROC PRICE E1-30 

EAGLE DL.67 HIGH COMPLIANCE 3- WAY TEAK SPEAKER SYSTEM 
From a rich, deep, 35 Hz bass to above the limit of human 

hearing - this fantastic response comes from such a small size 
- only 10"x 6"x 601 The DL.67 is the end product of several years effort 
into the problems of full frequency response from small cabinets. The 01.67 
has a dual cone high compliance bass mid range unit, and a horn tweeter. The speaker 
has a variable brilliance control to suit individual rooms - a feature normally only found 

on very expensive speaker systems. Power handling capacity: 10 watts rms. 20 watts 
peak. Frequency range: 35-20,000 Hz. Flux density: 11.000 gauss. Impedance: 8 ohms. 
Dimensions: 119" high x 8" wide x 61" deep. Finish: oiled teak. ROC PRICE £18.80 each 

R.089 
MATCHED 
STEREO 
LOUD- 
SPEAKERS 
Here's real 
value in 
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CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted 
with nickel plated 3/32" bit and packed in transparent 
display box. Also available for 220 volts. Price £1.70 
CN.240 Miniature soldering iron 15 watt 240 volts, fitted 
with iron coated 3/32" bit. Up to 18 interchangeable spare 
bits obtainable. This iron can also be supplied for 220, 
110, 50 or 24 volts. Price £1.70 
G.240 Miniature soldering iron 18 watt 240 volts 
extensively used by H.M. Forces.. Suitable for high speed 
soldering and fitted with iron coated 3/32" bit. Also 
available for 220 volts. Spare bits 1/8", 3/16" and '4" are 
obtainable. Price £1.83. 

'..rret SOLI A:, 

E.240 20 watt 240 volts soldering iron fitted with 
%4" iron coated bit. Spare bits 3/32", 1/8" and 3/16" 
available. Can also be supplied for 220 and 110 volts. 
Price £1.80. 
ES.240 25 watt 240 volts soldering iron fitted with 1/8" 
iron coated bit. Spare bits 3/32", 3/16" and %z" available. 
Can also be supplied for 220 and 110 volts. Price £1.83 

SK.1 
SOLDERING 
KIT 
The kit contains a 

15 watt 240 volts 
soldering iron 

fitted with a 3/16" bit, 
nickel plated spare bits of 5/32" and 
3/32", a reel of solder, heat sink, 
cleaning pad, stand and booklet "How 

Price £2.75 to Solder". Also available for 220 volts. 

V 

SK. 2 
SOLDERING KIT 
This kit contains a 

15 watt 240 volts 
soldering iron fitted 
with a 3/16" bit, nickel 
plated spare bits of 
5/32" and 3/32", a reel 
of solder, Heat Sink, 
1 amp fuse and booklet 

£2.40. "How to Solder" 
Price 

.:.M 
1+1.41 x .w 

Stanek* ...Oa 
Foreigner.* <weir, 

MES. 12 
A battery operated 
12 volts 25 watt 
soldering iron complete 
with 15' lead, two 
crocodile clips for 
connection to car 
battery and a booklet 
"How to Solder" packed 
in a strong plastic wallet. 
Price £1.95. 

CU';yX? r^ , 
cirr,fit3,3to. 

CCN.240 New model 15 watt 240 volts miniature soldering 
iron with ceramic shaft to ensure perfect insulation 
(4,000 v A.C.). Will solder live transistors in perfect 
safety; fitted with 3/32" iron coated bit. Spare bits 1/8" 
3/16" and %4" available. Can also be supplied for 220 volts. 
Price £1.80 
CCN.240/7 The same soldering iron fitted with our new 
7 -star high efficiency bit for very high speed soldering 
The triple- coated bits are iron, nickel and chromium plated. 
Price £1.95 

1 

Name 

Address 

(Giro No. 2581000) 
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colour catalogue. 
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PRACTICAL 
WIRELESS 

VOL 47 N012 
Issue 782 

APRIL 1972 

Something for everyone 
FOR a. long time now readers have been regaled with a 

monthly offering of information on the latest integrated 
circuits in the hope that they would find fun in playing 
around with our practical suggestions for employing these 
devices. 

In last September's issue we started publishing a design 
for a Digital Frequency Counter/Timer that employed more 
than a dozen i.c.'s besides the usual discrete devices. 
Next month we shall be proudly introducing our "Texan" 
stereo amplifier to you. This also uses a number of i.c.'s 
in a highly developed circuit. 

"All very clever" you say, "but what's all this about?" 
Just this-we don't want you to think that we have gone 
i.c. mad. If we could possibly ballot our younger readers 
they would no doubt plump for i.c.'s in every project, seeing 
that they have been brought up on the things. But we do 
have others who have been forking out the cover price of 
PW for a couple of decades or more, some even since 
our No. 1. We want to assure them that they are not 
forgotten. We shall continue of course to provide them 
with circuits and projects, even valve projects, suited to 
their taste. 

But whether we like it or not it can be safely concluded 
that the transistor, and the avalanche of its derivatives, is 
here to stay, at least until someone pulls the same trick 
on the transistor as they did on the valve. 

And the point of this homily? We don't want our sup- 
porters divided into opposing camps on the subject of 
i.c.'s. We want everyone, young and old, to understand 
them and what makes them tick (Digital Clock ... makes 
them tick ... ugh!) and to this end we shall be publishing 
a series of articles on the subject. We shall also be pro- 
viding plenty of information on faultfinding around i.c.'s 
so that if the home constructor's version of a circuit fails 
to work he'll know where to start the Sherlock Holmes 
treatment. 

After all, even if we turn our backs on them, all those 
millions of danged i.c.'s aren't going to disappear over- 
night into some bottomless pit, much as some of us would 
like. As Pat Hawker remarked recently in Radio Communi- 
cation "people are at last beginning to weigh up the pros 
and cons of semiconductors a little more realistically than 
in the rush to solid state of the 'sixties. What we want to 
do is to encourage the use of semiconductor devices for 
those applications for which they are really most suitable 
-and in some other respects to thank goodness for the 
good old valve". 

We aim to do just this in Practical Wireless. 
W. N. STEVENS-Editor. 

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

by Malcolm Connah and 
David Gibson, G3JDG 

CONSTRUCTIONAL 
Transistor Tester by M. Wallis 
Audio Distortion Meter 

by F. C. Judd 
Wiper Delay Unit by H. R. Stephens 
Deluxe Receiver for the SWL, Part 1 

by R. H. Longden 
24 Hour Digital Clock, Part 1 

by J. G. Mercer 
Quality Hi-Fi System, Part 3 

by C. R. Bradley 
Card Operated Safe by A. Birds 
Take 20, No. 35, Gunshot Simulator 

by Julian Anderson 

OTHER FEATURES 
Universal Baby Alarm 
Transistor Circuitry for Beginners, 

Part 7 by H. W. Hellyer and 
Michael Hollier 

IC of the Month, 
RCA CA3088E Receiver Module 
by L. A. J. Ireland 

Going Back by Colin Riches and 
Arthur Dow 

MAY ISSUE WILL BE 
PUBLISHED ON APRIL 7th 

1063 
1064 
1073 
1074 
1078 
1092 
1102 
1106 

1109 

1066 

1069 
1072 

1081 

1088 

1095 
1105 

1113 

1077 

1098 

1117 

1119 

©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 for it. Prices are those current as we go topress. All correspondence intended for the Editor 
should be addressed to Fleetway House, Farring don Street, London, EC4A 4AD. Queries must be accompanied by a stamped, addressed envelope. Address correspon- 
dence regarding advertisements to Advertisement Manager, Fleetway House, Farringdon Street, London, EC4A 4AD. 

1063 



NEWS... NEWS... NEWS... 
Sonex 72 
Sonex '72 will feature the new 
products and trends. Exhibitors 
will introduce their new models 
at the Show-from all over the 
world. 

A special daily programme of 
lectures and discussions by ex- 
perts, technicians and personali- 
ties will be featured. 

Sonex '72 will contain the latest 
equipment in specialist Hi-Fi, 
Tape Recorders, v.h.f. Radio and 
Stereo, to name but a few 
categories. 

Accessories will also be 
featured. 

The dates are March 22 and 23 
(Trade only) and March 24, 25 
and 26 (Trade and Public). Venue 
is Skyway Hotel, Bath Road, 
Hayes, Middlesex. Entrance 
tickets may be obtained from your 
local audio dealer. 

Tuner and Amp. 
Bryan Amplifiers inform us that 
their model 9000/50 amplifier and 
model 1500 f.e.t. tuner are now 
available. 

Power output of the 9000/50 is 
25W r.m.s. per channel into 812 
or 1511 at 1kHz. and 10kHz. Signal 
to noise ratio for a magnetid P.U. 
is better than 70dB. Total har- 
monic distortion at 6W r.m.s. is 
0.1%. Frequency response is 
±1dB (40Hz to 20kHz). 

Aerial input impedance of the 
1500 tuner is 7511 and the tuning 
range is 87.5MHz to 108MHz. 
Sensitivity is 2.5µV for 30dB 
signal/noise ratio and 5µV for 
full limiting. I.F. rejection is 80dB 
and image rejection, 70dB. A.F.C. 
pull in range is 300kHz. Total 
harmonic distortion is 0.5% at 
100% modulation at 1kHz and 
frequency response is ± 1dB (40Hz 
to 14kHz). 

Cabinet sizes of both units are: 
1334 X 514 X 1034in. Each unit has a 
two-year guarantee and prices are 
£66 for the amplifier and £72.40 
for the tuner. Chassis without 
cabinets are £61 and £67.57 re- 
spectively. Bryan Amplifiers Limi- 
ted, 18 Greenacres Road, Oldham, 
Lancashire. 

Poly Planar 
Highgate Acoustics announce their 
poly planar range of speakers. 
There are three models in the 
range-P5B, P40 and RP8. Being 
very flat they can be mounted in 
a variety of positions i.e. into 
walls, flush doors, or in car doors. 
They can be obtained either in 
cabinets as shown or as basic units 
for mounting in the method the 
purchaser may choose. 

The Poly -Planar loudspeaker 
functions basically in a similar 
manner as that of the cone loud- 
speaker system. There is a mag- 
netic structure which produces a 
radial field within a closely spaced 
gap. A voice coil is immersed in 
the gap and electrical signals 
applied to the coil produce motor 
action with resulting acoustical 
output. In place of the conven- 
tional paper cone, however, is a 
flat plastic panel which is only a 
fraction of the depth of the 
equivalent cone structure. This 
panel is made rigid by the choice 
of plastic materials in conjunction 
with a special surface skin treat- 
ment. The material used is ex- 
panded polystyrene in a com- 
pacted bead structure. Since the 
beads are largely air, the mass 
is extremely low. 

To obtain the desired acoustic 
properties the panel incorporates 
a combination of circular grooves 
in conjunction with special acous- 

tic fill materials. This combination 
provides the proper balance of 
compliances and damping for 
wide response characteristics. 
With a flat rectangular panel a 
larger piston area is also available 
and hence the length and width 
dimensions can be made smaller 
than the cone speaker. 

Model P40 (shown) has peak 
output of 40W (25W r.m.s.) Fre- 
quency range is 30Hz-20kHz. In- 
put impedance is 811. Price of 
P40 speaker unit without cabinet 
is £5.75 and speakers in teak 
cabinets as shown in the picture 
cost £9.75 each. Highgate Acous- 
tics, 184 Great Portland Street, 
London, W.1. (01-636 2901). 

1500 tuner 

9000/50 

While Rose Rally 
The above rally will be held at 
Lawnswood High School, Leeds 
on 2nd April, at the junction of 
the A660 Leeds-Otley and A6120 
Leeds Ring Road. Ample car - 
parking space will be provided 
and refreshments will be avail- 
able. There will be a raffle and 
trade stands with bring and buy 
stalls. The whole family will be 
catered for. 

Talk -in will be on 160m and 2m 
with the callsign G3XEP/A. For 
further information contact R. 
Short, G3YEE (Tel Bradford 
664220) or E. Lawley, G8EHV 
(QTHR). 

This rally is organised by the 
White Rose R ad i o Society, 
G3XEP, 83 Armley Town Street, 
Leeds 12, Yorkshire. 
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NEWS... NEWS... NEWS... 
Sate- 
Not Sorry! 

Closed circuit 
contacts and 
Mn Pact switches 

D©©D®OQ 

151-.43 
Bell 

M= 
Typical installation circuit. 

L. Vale (Products) Limited in- 
form us that they stock a com- 
plete range of anti -burglar devices 
from magnetic window catches to 
pressure mats that make an elec- 
trical contact when trodden on. 

They manufacture and supply 
an efficient and reliable burglar 
alarm system which consists of 
an "open" and "closed" circuit 
control unit (Security Key Oper- 
ated), a loud internal bell, and an 
external bell housed in an 
approved weather proof cover. 
The external bell unit is made of 
steel plate and has the wording 
"BURGLAR ALARM" imprinted 
thereon. The finish of the unit is 
in royal blue. 

Working in conjuction with the 
above equipment are the main 
accessories, i.e. door and window 
contacts, pressure mats for con- 
cealing under lino or carpets, and 
vibrator -switches for the protec- 
tion of plate glass windows. 

Door and window contacts 
operate on a closed circuit system 
-this means that when the alarm 
control unit is set, a minute 
amount of current flows through 
each of the contacts. The current 
is supplied by a heavy duty 12V 
battery housed in the control unit 
together with the "Electronic 
Transistorised Printed Circuit 
Panel." 

The closed circuit contacts are 
so designed that the opening of 
a protected door or window will 
instantly cause the bell or bells 
to sound, and even if the door or 
window is immediately closed the 
alarm continues to sound. 

The cutting of wires on this 
circuit produces the same effect. 
L. Vale (Products) Ltd., 288 
Bishopsgate, London, E.C.2. (01- 
247 8067 and 01-588 1341) . 

New from R.C.S. 
RCS Products, (Radio) Limited 
announce their new "Universal" 
battery eliminator unit. It is a 
small power unit that is capable 
of supplying either 6V, 7.5V or 
9V. There is a common positive 
on the unit with press stud "bat- 
tery type" fixing with terminals 
for the three voltages (see photo- 
graph) . Price is £2.50 plus 15p 
postage and packing. 

The Company also announces 
the "Plus -3 Mk 2" power supply 
which is an up-to-date version of 
the earlier power unit that gives 
a switched output of 6V, 7-5V and 
9V. A neon indicator is fitted to 
show when the unit is switched 
on. The price is £3.25 plus 15p. 

Both of these units are ideal 
for operating cassette tape re- 
corders where battery drain is 
quite high if they are used for 
any length of time, but the volt- 
ages they supply make them ideal 
for use with portable radios, slide 
viewers or any device normally 
working from batteries supplying 
the same voltages as the unit. 
RCS Products (Radio) Limited, 
31 Oliver Road, Walthamstow, 
London, E.17. 

The "Universal" 

The "Plus -3 Mk2" 

Ayo 1972 Avo (Thorn Group) announce a 
completely new Avometer, the 
Model 72. It is the company's first 
pocket -sized multimeter with a 
sensitivity of 20,000SDV d.c., an 
accuracy of ± 2% on all d.c. 
voltage, a.c. voltage and d.c. cur- 
rent ranges, a frequency response 
up to 30kHz and the ability to 
measure up to 20 megohms. 

A single scale calibrated 0-100 
and 0-250 covers all voltage and 
current readings. A further scale 
covers resistance measurements. 
Only two input sockets are re- 
quired for all measurements, 
which cover d.c. voltage from 
150mV to 1000V f.s.d., a.c. voltage 
from 10V to 1000V f.s.d., d.c. cur- 
rent from 50p.A to lA f.s.d. and 
resistance from iD to 20MS1. 

The Avometer Model 72 is sup- 
plied complete with moulded test 
leads, interchangeable prods and 
clips and a comprehensive instruc- 
tion book. Avo Limited Avocet 
House, Dover, Kent. 
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OVER the years it is amazing how many semi- 
conductors the average constructor accumu- 
lates. First there are those you buy in the 

ordinary way, then there are those salvaged from 
other equipment, from computer panels, etc.., and 
finally there are the very cheap surplus types that 
have flooded the market in recent years. 

For all these, apart from the those newly bought 
as guaranteed devices, a transistor tester is very 
useful. Even with new devices, the gain spreads of 
so many devices are wide and for certain circuits it 
is often necessary to select one with a particular 
gain. Transistors can also be matched using this 
circuit. 

The Transistor Tester which is the subject of this 
article was designed to perform all the important 
tests and in addition the gain of the device can be 
directly read off. The unusual aspect of this parti- 
cular circuit is that an inexpensive meter is used. 
This item is by far the largest cost in circuits of 
this type-it will often account for well over half 
the cost., If we are realistic, useful though a tester 
is when required, it hardly warrants large expendi- 
ture. The meter used in the prototype is of the 
cheapest type of moving coil meter available-the 
recording level meter. These come in various shapes 
and sizes, the majority are similar to the one illus- 
trated but other miniature types are also available; 
the one used here has an edgewise scale. 

The Transistor Tester gives an indication of the 
leakage of the transistor under test for both NPN 
and PNP transistors of all types as well as diodes. 
The gain of the transistor is measured at imA 
collector current. Nearly all these level meters 
have a sensitivity of around 150µA but they do vary, 
in any case it is not actually necessary to know the 
sensitivity of the meter or its d.c. resistance. 

Meters of the type described are widely available 
at prices varying between 50p and £1, much less of 
course than any other types. 

THE CIRCUIT 
The circuit of the prototype is shown in Fig. 1. 

SW1 alters the polarity of the battery applied to the 
transistor to accommodate PNP and NPN types but 
the meter with its associated components is wired 

permanently in the positive arm of the supply mean- 
ing that it does not have to be switched. SW2 simply 
applies the shunt resistor across the meter to alter 
it from its basic sensitivity to imA at the point 
marked on the meter. The choice of R2 must be 
made for the actual meter used and it may be 
considerably different from the value used in the 
prototype. It is of course necessary to switch only 
one side of this resistor and readers may be puzzled 
by switching both sides; this is only because con- 
structing it in this way is easier and neater and 
has nothing to do with the electrical characteristics. 

With the meter on its basic sensitivity with SW2 
open and with a transistor connected up to the 
circuit it will be seen that the meter will read the 
current flowing through the device. If the base 
circuit is open, as it should be, this reading will 
indicate the leakage of the device. By definition 
the leakage of a device is that current passing 
through it with no bias applied. 

With a good device only a small reading or none 
at all will be registered on the meter. With a tran- 
sistor with heavy leakage the reading will be con- 
siderable. 

SW3 and VR1 are a log potentiometer with 
switch wired in series. When SW3 is closed, base 
bias is applied and the current passed through the 
device should rise considerably (if it is a good 
transistor). 

Fig. 1: The circuit of the transistor tester. SW1 alters the polarity 
for either NPN or PNP devices; SW2 changes the sensitivity from 
basic to imA; SW3 is combined with VR1 and applies bias to the 

base for gain readings. 
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TRANSISTOR GAIN MEASUREMENTS 
Now the gain of a transistor is the collector 

current divided by the base current. We know what 
the collector current is if the meter reading is at 
a certain level, lmA. Now the voltage at the col- 
lector will be very slightly less than that at the 
battery positive due to the d.c. resistance of the 
meter but as this resistance does not vary and 
since we are always going to take gain measure- 
ments at lmA the voltage drop across the meter 
will be constant. In fact the voltage drop is only 
about 0.2V but this does represent about 15 per 
cent of the total supply (a 1.5V battery is used). 

The voltage at the base will be about 0.5V for 
germanium types and 0.6V for silicon types, so for 
each type the voltage between the collector and the 
base will be constant: For silicon it will be 1.5V 
-06V -0.2V=0 -7V and for germanium a similar 
sum would show that there will be 1V. Since this 
volthge is always the same, the base current will 
depend on the value of resistor in the circuit. 

What we do is to vary the base bias resistor until 
the correct level is shown on the meter. The setting 
of this will directly indicate the gain. 

A 1MS1 pot is used with a 4.7kf2 safety resistor 
in series so that at the maximum resistance value 
for germanium types a lmA reading on the meter 
would indicate a gain of 1,000 while for silicon this 
reading would indicate a gain of about 1,500. At 
minimum setting the gain would be about 5 for 
germanium and 7 for silicon. If there are transistors 
with gains outside this range the author has never 
heard of them. 

It will mean that two scales for the gain will have 
to be marked, one for germanium and the other for 
silicon. An alternative would be to mark the gain 
scale for only one type (presumably silicon as these 
are far more common nowadays) and remember that 
a constant conversion factor is needed for germa- 
nium, that is divide the reading by 0.7. 

Note that this tester is not really suitable for 
power transistors as the gain varies with the col- 
lector current and power transistors are designed 
for very much higher collector currents than the 
lmA used here. 

Another disadvantage is that a true gain reading 
is not possible if the leakage is high, though the 
circuit will at least show if the device is usable 
and in any case a transistor with high leakage is 
not likely to be of much use anyway. 

TESTING DIODES 
Diodes are tested by connecting between the 

emitter and collector sockets and changing over the 
PNP-NPN switch. In one position a small reading 
should be indicated (or none at all), the other .way 
around the meter should be hard against the back 
stop. These meters are very hardy and will stand 
a considerable amount of overloading of this type. 

CALIBRATION 
The gain scale can be calibrated by doing a series 

of calculations by measuring the resistance of Rl 
plus VR1 in several places but in practice only three 
or four points need be marked. A gain of 20 is 
equivalent to a resistance reading 14kII;for 50, 35kfl; 
for 100, 70kf1 and for 500, 350k.1. These can be 
checked on a multimeter and the scale calibrated 

accordingly. These readings are for silicon and the 
conversion factor should be applied to germanium. 

In practice the scale is hardly needed as one gets 
a very good idea very quickly as to the sort of read- 
ings one should get to indicate a good device. 

CONSTRUCTION 
The prototype was built into a small aluminium 

case which is available from the suppliers men- 
tioned in the components list. This is a very con- 
venient housing for the Transistor Tester and is 
strongly recommended but of course any suitable 
case, either metal or plastic can be employed. 

SW1 and SW2 are slide switches which are 
mounted either side at one end. Just a note of 
caution; even though slide switches are of simple 
construction, some cheap imported ones are very 
poorly made and will pack up quickly. This is men- 
tioned through bitter experience; it is well worth 
while buying decent quality ones. 

The drilling and cutting for the lid of the recom- 
mended case is shown in Fig. 2. The size of the cut 
out for the meter will depend on its actual dimen- 
sions and so no size is shown. The pot is mounted 
in the middle, leaving enough room around it to 
mark the scale. 

Fig. 2: The metalwork details. If the recommended case is used 
all drilling is done on the lid. 

The transistor mounting sockets can take a variety 
of forms. Miniature sockets made by R.S. Com- 
ponents (the old Radiospares) are good and can 
be mounted along the bottom. These are small 
enough to take the leads of the transistors directly 
but they will also take small plugs (which match 
the sockets) which can be fitted with leads and croc 
clips to test transistors in. situ. A conventional tran- 
sistor mounting socket can be fitted between the 
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two slide switches; this can be wired either for the 
conventional e,b,c, arrangement as shown in the 
drawing but what may even be more useful is to 
wire it for those transistors which can only be 
tested by twisting the leads out of shape such as 
the 2N2926, etc., in this case wiring the socket e,c,b, 
may be preferred. 

Fig. 3: The wiring details. 

The battery can be small 1.5V, type U16, which 
can be held in place by glueing it to the lid. 

METER SHUNTING 
To obtain a meter reading of 1mA it will be 

necessary to shunt it. Sometimes d.c. resistances are 
marked on the meters themselves and if both the 
sensitivity and d.c. resistance are known, the resis- 
tance value can be calculated. However if this is 
done, check the final result as the author has some- 
times found such data unreliable. 

To find the correct shunt resistor temporarily wire 
a variable resistor (1k12 should be sufficient) in 
parallel with the meter and wire this combination 
in series with a multimeter set to read 1mA, a 
1-5V battery and a variable resistor of about 5k1í. 
Before connecting up this arrangement ensure that 
both meters are connected with the right polarity 
and that the lk12 potentiometer is set to minimum 

* components list 

R1 4.7k12 ;kW, 5% 
R2 22012-see text 
VR1 IMO log. pot with switch 
SW1, SW2 2 pole, 2 way slide switches 
M1 Recording level meter-see text 
U16 1.5V battery 

Miscellaneous 
Transistor socket; Miniature sockets (see text); 
Case available from H. L. Smith and Co. Ltd., 287/9 
Edgware Road, London W2 18E: Type K with PP 
base, size: 4 x 2+ x 1+in. Price 45p including postage. 

An internal view of the prototype. 

resistance. Now set the value of the 5k11 resistor 
until the multimeter reads 1mA and then increase 
the value of the ik11 pot until the meter reads the 
correct level. A slight readjustment may be neces- 
sary to both controls but once the multimeter is 
reading 1mA and the meter is at the correct level 
it is only necessary to measure the value of the 
resistance track on the ik11 pot, select a resistor 
of that value and wire it into the circuit. 

BATTERY TEST 
With this circuit it is a simple matter to test the 

battery. With the meter in the "high sensitivity" 
position and a bridging wire between the e and b 
terminals, a setting will be found on the pot which 
will give the standard meter reading. If this is done 
with a new battery the position can be marked, as 
soon as such a test requires a lower resistance 
reading the battery should be changed. The bat- 
tery should last a considerable time as it is drawing 
a maximum of 1mA when actually in use, for the 
rest of the time no current is drawn and the life 
of the battery will therefore approach the "shelf 
life" of at least a year. 

Note that although transistors can sometimes be 
tested in situ, readings may be very unreliable due 
to other components in the circuit. A very convenient 
way to test these is to take two readings using the 
voltage range of a multimeter; (a) to see if there is 
a voltage drop across the load (usually a resistor 
but sometimes an inductor) -and (b) see if there is a 
reading across the emitter and collector. If there 
are voltages across both the transistor and the load, 
however low, it's a pretty good bet that the device 
is O.K. 
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AUDIO , 
6ME1E 
DESIGN CONSIDERATIONS 

F. C.Judd 
TOTAL harmonic distortion in modern audio 

amplifiers is often as low as 0.1 per cent and in 
exceptional cases lower. Accurate measurement 

of THD down to even 0-1 per cent calls for a pretty 
expensive intrument and one with a built-in audio 
volt/millivolt meter and filters could cost over £200. 
The function of a THD meter is to remove all trace 
of the fundamental frequency of the test signal and 
leave only the harmonics produced by the amplifier 
under test, the amplitude of these being measured 
as an r.m.s. voltage which is then related to the r.m.s. 
voltage delivered by the amplifier to the input of the 
THD meter. It is very important therefore, that the 
audio signal generator used for THD measurement 
provides an almost distortion free signal otherwise 
any harmonics in the test signal will be added to 
those generated by the amplifier. 

If reasonable accuracy is to be achieved then the 
audio signal generator must have a harmonic dis- 
tortion factor of not greater than 0.05 per cent or 
preferably less, or must be coupled to the amplifier 
under test via a low pass filter so as to reduce har- 
monics from the test signal to 0-05 per cent or lower. 
Equally, 50Hz hum from either the audio signal 
generator, or the amplifier under test, can give false 
THD readings and it is usual to insert a high pass 
filter at the input to the THD bridge. 

A typical set up for THD measurement would be 

Fig. 1 : Arrangement of equipment for 
measuring total harmonic distortion. 

CKG 00-D 

Amplifier 
dummy 
load 

Audio volt/millivolt 
meter 

as shown in Fig. 1. The low pass filter at the 
generator output would not be necessary with a 
generator having less than about 0.05 per cent har- 
monic content. 

THE THD BRIDGE 
The basis of all THD meters is the bridge used to 

remove the fundamental of the test signal. The cir- 
cuit given in Fig. 2 is a typical arrangement and 
covers the frequency range 15 to 30000Hz. The input 
attenuator may be an ordinary log carbon track 
potentiometer and is necessary to prevent overload- 
ing the bridge input Trl which is a combination emit- 
ter follower and amplifier. The input signal may well 
be quite large, e.g. that from a typical amplifier run- 
ning at 20W r.m.s. output would be over 12V r.m.s. 
With an audio voltmeter connected at the outpi}t of 
the THD bridge, the input attenuator (VR1) must be 
used to reduce the input signal so as to obtain a 
reference reading of say 1V (1000mV) r.m.s. The 
overload point of the THD bridge input with VR1 at 
maximum is 5V r.m.s. and the absolute maximum 
reference signal should never be greater than 2V 
P.M.S. 

If the bridge is carefully constructed its own hum 

The THD meter constructed by the author and based upon the circuits 
in this article. 

and noise level should not exceed 200µV. Distortion 
voltages down to approximately 0.5mV can be ob- 
tained from a 1V reference signal which represents 
0.05 per cent. A distortion factor of 0.1 per cent 

would be represented by a 
reading of lmV to a refer- 
ence of 1V or 0-1 per cent 
which is 60dB below the 
reference 

The signal from Trl is fed 
via S1A either to the bridge, 
from both the emitter and 
collector (via S1B), or directly 
(via SiA) to the base of the 
bridge amplifier Tr2. The in- 
put signal can therefore, be 
switched through for refer- 
encing or to the bridge for 
nulling. The bridge circuit 

Oscilloscope 

may look a little complex but 
is simply a Wien bridge with 
fine control over frequency 
and balance, both of which 
are absolutely essential as 
the point of null at any fre- 
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Fig. 2: The bridge circuit, used to remove the fundamental component of the audio 
signal, 

quency is extremely sharp. Negative feedback is 
included between the output of Tr2 and the base 
of Trl to ensure appropriate gain and a linear fre- 
quency response. (The system frequency response 
straight through, should be within ± 1dB from 10Hz 
to 100kHz.) The output to either an external audio 
voltmeter or a built-in meter is taken from the 
collector of the final amplifier Tr3. 

THE VOLT/MILLIVOLT METER 
The circuit shown in Fig. 3 was used in the THD 

meter shown in the photograph and was found 

Input from 
THD bridge 

Screened 

ol o 

nitiol input 
R=12k for 
lmV range 

+20V 

Attenuator 
(see text) 

R2 
470k 

BC109 
Cl 

Screened 

Tr2 
BC109 

. i.1000pF 

. T. (See text) 

J 

CKG006 

accurate enough for obtaining distortion readings to 
less than 0.1 per cent. The lowest range should be 
adjusted for lmV full scale deflection and the remain- 
der of the ranges for either 3, 10, 30, 100, 300mV 
and 1V, 10V or 3, 5, 10, 50, 100mV and 1V, 10V. The 
highest, 10V range, is worth including as a check on 
input overload. 

No values have been given for the attenuator net- 
work as these will depend on the selected millivolt 
and volt ranges. The basic attenuator impedance 
should be around 12kí to match the output from the 
bridge. 

The impedance of the meter circuit input at Trl is 

R9 
4.7k 

R8 
100 

C4 .+ 
10jF 

+ C3 
=1000 

yF 

R4 RB 
22k 27k 

Tr 3 
BC 08 

C6 
250 
yF 

R12 VR 
33 

C7 
1001uF 

R17 
100 

All OA81 

+24V 

(Stabilised) 

200 or 
250yA 
taxi. 

D2 
+ 

+ 
D4 

Fig. 3: The volt¡ millivolt meter used in conjunction with the bridge of Fig. 2. CKG008 
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over 3Mí2 and the output from the emitter follower 
Tr2 about 25011. The overall frequency response from 
input to the meter itself is flat from 10Hz to 100kHz. 
The meter amplifier comprises Tr3 and Tr4 which 
feed a bridge rectifier employing silicon diodes. Feed- 
back from the bridge to the emitter circuit of Tr3 
ensures linearity. 

Initial setting up can be carried out by injecting a 
lmV sine wave signal to Cl at the input to Trl with a 
12kn resistor between Cl and earth. The feedback 
potentiometer VR1 should now be set to obtain full 
scale deflection on the meter. Other ranges are 
adjusted by the input attenuator networks accord- 
ingly. The meter used in the original was a 250µA 
f.s.d. large scale instrument but a 200pA movement 
could be used as there is sufficient range of control 
in the feedback potentiometer VR1. 

POWER SUPPLY 
The power supply must be stabilised but a simple 

zener diode control was found adequate. The supply 
rail must be adjusted to exactly 24V. The circuit for 
the power supply is shown in Fig. 4 and, in the 
original, employed a transformer and rectifier to 
deliver an initial supply of 30V. Any suitable zener 
for 24V at a current drain of approximately 12mA 
can be used. 

1.5k(approx) +24V 

Fig. 4: Suggested power supply circuit for the THD meter. 

It is most important that no hum is induced by the 
transformer into the circuit through mutual coupling, 
via connecting wires etc., and that hum is not intro- 
duced into the circuitry via hum loops. 

OPERATION 
As already mentioned the THD bridge can be used 

with an external audio volt/millivolt meter having a 
lowest range of lmV f.s.d. If the built-in audio volt- 
meter is used this must be very accurately calibrated. 

The normal procedure for THD measurement is to 
adjust the output of the amplifier under test to the 
power level at which distortion is to be measured, 
making sure that the input signal to the amplifier is 
within the specified limit. The signal from the ampli- 
fier is now fed to the bridge input and the attenuator 
adjusted to obtain a reference signal of say 1V r.m.s. 
The signal from the bridge should be displayed on an 
oscilloscope. The bridge circuit is now switched to 
"null" and the main frequency control set to the 
frequency of the test signal. Set the main balance 
control fully anti -clockwise and then turn slowly 
clockwise at the same time moving the frequency 

control a little either way until a noticeable dip is 
obtained on the audio voltmeter and oscilloscope dis- 
play. Adjust each control for the largest possible dip 
and then obtain the final nulling with the "fine" con- 
trols. Watch the 'scope to see that all trace of the 
fundamental is removed. Most of the "distortion" 
signal left will probably be second harmonic so the 
signal on the 'scope should have the appearance of 
double the original frequency like that shown in 
Fig. 5. 

Fig. 5: The upper trace shows the 1000Hz output of an audio generator 
at 1V r.m.s. The lower trace shows the distortion, mainly second 

harmonic, at 18mV r.m.s. or 1.8% 

The reading now remaining on the audio voltmeter 
will be the r.m.s. amplitude of all the harmonics and 
this is simply related to the reference signal as a per- 
centage. Remember that a distortion level of 0.1 per 
cent is 60dB down or 1000 times lower than the 
reference signal level, hence the reason for ensuring 
an extremely low hum and noise level in the THD 
bridge amplifier. If the meter is carefully built it is 
possible to read to 0.05 per cent from a 2V reference 
but as the initial signal and hence the reference 
signal falls below 1V so the lowest percentage read- 
able will increase. 

For example, 0.1 per cent is just possible with a 
500mV signal but at less than 500mV a THD of 0.1 
per cent would be down to the noise level of the 
bridge amplifier. In practice THD readings of less 
than 0.1 per cent from a 1V reference are quite diffi- 
cut to obtain. Remember that the amplifier noise level 

-continued on page 1078 

Internal view of the THD meter showing method of construction 
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THIS circuit provides intermittent operation of 
"self -parking" type windscreen wipers, with- 
out impairing their normal operation. The 

wipers can be made to operate at intervals up to 
20 seconds for one sweep of the windscreen and 
it is suitable for cars with either positive or negative 
earth systems. 

It is extremely useful in sleet or spotty rain condi- 
tions (typical British weather conditions!) as it 
stops the wipers simply smearing the windscreen, 
making vision virtually impossible. 

THE CIRCUIT 
The circuit is a simple two -transistor unit using 

the charging capacitor method of timing. The 
capacitor Cl charges at a rate determined by the 
value of Rl and VR1, consequently the base of Trl 
gradually becomes more negative with respect to 
its emitter. When Cl is fully charged Trl will then 
conduct, consuming current through R2. The poten- 
tial difference across R3 will cause Tr2 to switch 
"on". C2 will charge and relay "A" will operate. 
When relay "A" is operated contacts la short out 
Cl causing it to immediately discharge, thus Trl 
and Tr2 cease to conduct. 

C2 discharges holding the relay closed for about 
half a second after Tr2 ceases to 
conduct-it is in this half second 
that the wiper motor drives on to 
its "self -park" mechanism, which 
takes over operation of the wind- 
screen wipers for one sweep of the 
windscreen. When C2 has dis- 
teharged, the relay releases and 
thus Cl begins to charge once 
again. 

With the component values given 
the sweep rate can be continuously 
adjustedsf etween 2 and 20 seconds, 
howevers range can be adjusted 

WIPER 
DELAY 
UNIT 
H.R.STEPHENS 
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RL 1a 

R1 

100k 

by the value o ""which can lay between 33k11 and 
I Mil. 

There are no "specials" in ` the circuit thus all 
components should be readily ',available from any;;: 

fe radio components store. A Post Office type ype rele 
was used in the prototype as it was readily avail- 
able although any 300t1, 12V relay with two sets of 
make contacts can be employed. As most wiper 
motors are rated at approximately SA it is impor- 
tant that the relay contacts operating the motor 
be the heavy-duty type. .;- 

CONSTRUCTION 
The method of construction is by no means critical, 

literally any form of construction can be adopted 
which is convenient. As most cars offer very little 
space behind the dash -board for added extras. a` ., 

method of mounting the completed circuit in the; 
car should be considered in conjunction with the:. 
mode of construction. 

However, the prototype was constructed on Vero - 
board and mounted behind the car's dashboard. If 
a Post Office type relay is used then it can be 
mounted as shown in the photograph. The circuit 
side of the choke is wired to positive or negative 
according to the car's earth system. 

To wiper ON/OFF switch 

r 
L1 

L_ 
C2 
1000p F 

+ 

AC 128 

1A fuse 

See text ON/OFF I 
J .,, 

: 1. The circuit of the wiper delay unit. 

To car 
battery 



CHARLES MOLLOY * components list 

Resistors 
R1 100k0 (sec text) 
R2 33kû 
All #W, 10% typen 

Capacitors 
Cl 1,000fcF 12V 

Semiconductors. 
Tr1 0C44 
Tr2 AC128 

Miscellaneous 
ALT Coil 3005 (approx.). 2 sets of make contacts 
(heavy duty). FS1 1 Amp fuse. Printed circuit type 
fuse holder to suit. Veroboard 80rnm. x 50mm. 
Switch, wire etc. L1 2A Television supressor choke 
(Radiospares) 

R3 39kS2 
VR1 IMO lln, pot. 

If the car has a positive earth system the wiring 
of the circuit to the car is similar to the circuit. 
For a negative earth system the fuse and choke (L1) 
should be wired in series with the positive circuit 
polarity. 

The second set of relay contacts should be wired 
in parallel with the contacts on the wiper motor 
on/off switch. Thus the circuit will operate when 
switched on by an auxiliary dashboard switch. Whilst 
the circuit is in operation the wiper switch should 
be turned off. 

TRANSISTOR 
March Issues 

The 2N3906 transistors specified for the circuit are 
not suitable as they are PNP types. They should be 
2N3706 types. 

e.` 

CAR REV COUNTER.` February Issue 
As many readers have pointed out, there are only two:, 
sparks per engine.revolution and not four as stated. 
However, due to the waveshape of the spark some 
cars, including the author's, can be calibrated using 
the method given. A simpler method of calibration is i 
by using the speedometer. The figures of m.p.h. per 
1,000 revs in top gear for individual cars are available 
from Main Dealers. For the most popular cars these 
are: 

Mini 850 14.8 
BLMC 1100 14.9 
BLMC 1300 16.8 
Austin A60 16.6 
Triumph Herald 15-7 
Ford Escort 16.0 
Cortina Mk. Ili 

1300 14.6 

Ford Zodiac Mk. IV 
Hillman Imp 
Hillman Avenger 1250 
Hillman Hunter DL 
Vauxhall Viva 
Vauxhall Victor FD 

2000 
Vauxhall Cresta PC 20.9 

20.1 
151 
155 
17-5 

g: 

164 

e Thus for a Mini 850, when the car is doing 29-6 m.p.h., 
the Rev Counter should be calibrated at 2,000 r.p.m. 

THE. 

m 
w 

edium 
ave Column 

THE new Radio Popular Las Palmas in the Canary 
Islands is now a strong signal on 836kHz. It 
can be heard from 2300hr up to 0100hr GMT 

mixed with Radio Peninsular de Huelva, Spain on 
the same channel. From nearby Santa Cruz de 
Tenerife, the government owned outlet on 620kHz 
is a powerful signal that is best heard after 0030hr 
when Batra, Egypt on the same frequency has left 
the air. 

Mike Barraclough of Whitby reports a new 
Algerian on 155kHz on the long waves. This is the 
second North African to appear recently on this 
band. Azilal, Morocco on 209kHz is audible through- 
out the evening with some interference from Kiev. 
It can be found on the, h.f. side of Droitwich 200kHz. 
Ain Beida, Algeria has moved from 529kHz to 
533kHz. It is now clear of interference and is a con- 
spicuous signal from sunset until sign -off at midnight. 

Riyadh, Saudi Arabia has a second outlet on 
1183kHz which appears as a weakish signal between 
Horby, Sweden 1178kHz and Hungary 1187kHz. It has 
been logged by M. Snow of Doncaster at 2144hr using 
his Eddystone 870A and 130ft longwire antenna. 
Baghdad, Iraq 760kHz is another in this area that 
can be heard in the space between European 
channels; tune between West Germany on 755kHz 
and Sottens, Switzerland on 764kHz. The Holy Koran 
station at Beni Suef, Egypt operates on 1155kHz until 
2100hr GMT; it can be located between BBC R4 on 
1151kHz and Strasbourg on 1160kHz. 

Further information about Commonwealth Reply 
Coupons is now available. Canada, Trinidad. Lesotho, 
Ceylon and Australia no longer offer reduced rates 
for letters to the UK. DXers should send an Inter- 
national Reply Coupon, available from main post 
offices, to these countries to ensure that sufficient 
postage is obtained to cover the cost of a reply. 

There are now two low power Greek stations 
operating out -of -band at the high frequency end of 
the medium waves. Radio lerapetra, the weaker of 
the two, is on 1609kHz while Radio Fokis, Amphissa 
transmits on 1614kHz. Both are audible in the UK 
after dark; Amphissa signing -off at 2100hr and 
lerapetra one hour later. Radio lerapetra is particu- 
larly interesting as it is located on the island of Crete, 
which is generally regarded as a separate DX 
country. Alan Thompson of Neath, Glamorgan has 
received a verification in English from this 250watt 
local broadcaster in a rare DX country and he gives 
the address for reception reports as "Tile Eastern 
Crete Broadcasting Station, Ierapetra, Crete, Greece." 
The station identification is Radhiofonikos Stathmos 
Anatolikis Kritis. 

Send logs and information -about the Medium 
Waves to the writer at 132 Segars Lane, 
Southport, PR8 3JG. 
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LETTERS. No The Editor does not necessarily endorse the views expressed by correspondents 

All in the mind 
In your letter (p. 918, Feb. 

1972) the correspondent raises the 
interesting question of whether 
there is such a thing as "Tele- 
pathy", the use of radio equip- 
ment for this purpose, etc, etc. 
He also asks for authoritative 
statements. 

The first statements I have 
been able to find in the literature 
are by Prof. Albert Einstein. The 
ones I know of (there may be 
others) are mentioned on p. 111 
of the book Einstein by Antonina 
Vallentin. Here he was ques- 
tioned by a theoretical physicist 
(I am not sure who it was) as to 
whether he believed in telepathy. 
He replied with some delicacy, 
saying only "This has probably 
more relation to physics than 
to psychology." One wants to read 
the words, here, really, to see 
exactly what happened. 

Then, on p. 157 in the book 
Albert Einstein by Carl Seelig, 
Einstein is quoted again; he 
recounts experiences he had in 
Berlin during World War I. Again 
there is some delicacy, but I 
personally think the meaning is 
fairly clear. It is eight lines long. 

In 1968 the Americans circula- 
ted a television film containing 
shots of Einstein, his room in 
Oxford (1932), the Curies, and 
Walter Zinn, who may have been 
the theoretical physicist referred 
to above-I don't know. I saw 
this on TV in Melbourne in 1968- 
69. 

One should also read parts of 
Einstein's beautifully written 
autobiography-translated, it can 
be found in P. A. Schipp's book 
Albert Einstein-Philosopher- 
Scientist. This is in the series 
The Library of Living Philoso- 
phers. 

The rest of this letter consists 
of my own direct experiences 
with telepathy. In April 1971 
some people in Oxford came on 
the air with a powerful trans- 
mitter (range of the order of 5 
miles) which enabled me, without 
any transmitter, as far as I know, 
to communicate with them by 
thought sequences. I was in a 
hired car, so I can't be quite 
certain of what was in it. 

I personally think that the 
brain stores memories for pro- 

duction on demand by our 
consciousness in the form of 
electro -chemical tensions, and that 
a graph(s) of voltage versus time 
could be made. This, in the case 
of sound sequences, would look 
like a d.c. oscilloscope trace con- 
taining multiple sine waves (of 
different frequencies) superim- 
posed on each other. I assume 
that there is a "Tabula Rasa" or 
blank space-which may be three 
dimensional-in the nerve net- 
work which exists in the brain, 
and that e versus t graphs across 
it accompany our (sound) thought 
sequences. 

It would be interesting to hear 
about the information and ex- 
perience of others.-J. N. White- 
ley, (Oxford). 

s r 

With reference to V. D. 
Butler's letter in the February 
edition; I too have heard and 
read of people who were able to 
hear radio stations without any 
equipment. 

One explanation of this, heard 
I think, on the Home Service 
programme "New Worlds", a 
year or so ago, is that occasion- 
ally, due to its physical con- 
struction and chemical reaction 
with the saliva a tooth filling 
may act like a crude diode. In 
areas of strong r.f. field the 
detected current somehow causes 
the tooth filling to vibrate like a 
miniature loudspeaker., The 
sound then travels up the jaw- 
bone into the ear. 

I doubt that the signal is 
detected in the brain for two 
reasons (1) Thoughts consist more 
of on -off impulses than the more 
regular flow of electricity of 
sound. (2) If one part of the 
brain is affected by the radio - 
signal then other parts of the 
brain would be as well, causing 
such effects as flashing lights to 
be seen, strange tastes in the 
mouth etc:-J. Rowley, (Bristol). 

s i s 

Your correspondent V. D. 
Butler raises a very interesting 
topic. The human, body has an 
ohmic resistance which can be 
readily measured by a person 
grasping, one in each hand, the 
prods of a sensitive test meter or 
galvanometer and it seems 
reasonable to suppose that a 
potential difference therefore 

exists between the two points. 
The human brain can be 

likened to a very intricate IC and 
it can be assumed that the human 
skull is no more a barrier to high 
frequency waves than the walls 
of a building. It may therefore 
be possible to discover how the 
mechanism of the brain may be 
utilised to rectify radio waves 
and make them audible in the 
human ear. Such a phenomenum 
would doubtless be the basis of 
telepathy whilst of course 
changing body resistance makes 
possible the lie detector. 

No doubt once the technique 
was discovered it would not be 
long before mind over matter 
would enable a sensitive listener 
to concentrate his mind on a 
certain programme or station and 
all this without the antenna 
usually depicted on the cranium 
of the little green men from 
Mars.-R. J. Hall, (Cornwall). 

Ban the transistor! 
On page 830, of January 1972 

edition of P.W., D. L. O. Smith 
wonders if he is a dying breed, 
using valves. I can tell him he is 
not. I am 22 years old, and 
certainly not an old hand at the 
game, but I do not use transistors 
for any serious project. 

My main interest is Audio, and 
I have heard the best laboratory 
transistor and valve amplifiers, 
and although the technical speci- 
fications are often identical, my 
ears tell a different story! I can- 
not listen to a transistor amplifier 
without getting a headache! (I 
am of course assuming good 
speakers, pickup etc.) Another 
point is the reliability of valves. 
A valve generally dies slowly of 
old age, (I have some in good 
emissive working order from 
1928 though). But transistors just 
appear to go, suddenly when they 
feel like it, and in some of the 
equipment I design, like 600W 
amplifiers, that could be disas- 
trous! I have found that valve 
equipment can, if properly made, 
be `thrown all over the place'. 
without complaining and my 
mobile discotheque has never 
broken down in six years, and 
that's capable of 750W r.m.s. - 
P. Rostgaard, (Herts). 
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You'd have a job to buy a better system at any price. 
Yet it costs just £198. 

And a couple of enjoyable weekends. 

This meticulously integrated system does full justice to the most 
demanding composition. 

The AR -2000 Tuner/Amplifier provides 40 watts output power rms at a 
distortion level of less than 0:25%- and receives FM stereo pIus Long, Medium 

& Short wavebands with unrivalled audio response. 
The Garrard AP7S deck with its Shure cartridge is of the same superb quality. 
And of the Ambassador speakers, Hi Fi News said "particularly impressive 

and doing full justice to large scale choral and orchestral music this model 
should receive serious attention from those wanting a bigger system." 

Only the Heathkit home construction system gives you this quality at this 
price. And our step-by-step instructions and full factory backing mean that 

you can't go wrong. Even if you get completely stuck, our experts will 
find and rectify the trouble. This we guarantee. 

And think. If you assemble this system in an average time, 
your labours will have been worth about £1.50 per hour. 

Which makes it a profitable hobby. 

:ri:íf4dthßàt Ambassáde 

Deck: Garrard AP 78 
with Shure M447 cartridge, 

TunerjAmplifier: Heathkit AR -2000. 

ARI4 Stereo Tuner/Amp. 20 watts rms. 
of superb reproduction. Kit price £53 
(less cabinet) 

AD27 Stereo Compact. FMstereo tuner. ARI7 Stereo Tuner/Amp. 10 watts rms. 
20 watts rms.amp. Quality deck and car- output power. Kit price î36.50 (less 
fridge. Kit price £81 (inc. cabinet) cabinet) 

Please send me the FREE New 1972 Heathkit Catalogue. 

Name 

Address 

Heath (Glom star) Ltd., Gloucester GL28EE 

TRENT Compact Speaker. 10 watts rms 
10"x 19"x 8," Kit price F. i o' B 0 (mo. cabinet) 

AT'HKI'T 
you try. 
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BETTER GET 'SET' 
FAMOUS BC.221 
FREQUENCY METER 
125 KHz-20 MHz. Complete 
with valves, crystal and charts. 
ONLY 215.00. Carr. £1.50. 
No. 22 TM/RC. 2-s Mc/s. Com- 
plete with 12V. D.C. P.S.U. head- 
phones, mike and all cables £22.50. 
Carr. £2.50. 

CRYSTAL CALIBRATOR 
No. 10 Crystal controlled hetero- 

dyne wave -meter covering 500KHz-10 MHz (Harmonics 
up to 30 MHz). Power required 300V. D.C. 15mA. 12V. 
0.ßA D.C. Test equipment for 62TM/RC. SPECIAL 
OFFER £2.50. P. & p. 50p. 
FEW ONLY -No. 82 TM/RC 1.5-10 MHz £17.50. 
Carr. £2. 

R.209 MK II COMMUNICATION 
RECEIVERS. 11 valve. Covers 1-20 
Mc/e. 4 bands. AM/FM. CW. BPO. 
12V DC. Internal Power Supply. 
As New. Tested. £18.50. Carr. £1.50. 

MARCONI 804A SIGNAL GENERATOR 
10-310 MHz. In original transit case. £46. Carr. £2.50 

AERIAL MAST 
EQUIPMENT 
20' TELESCOPIC MASTS 
£875. Carr. £1. 
5' 2" Extension Sections to 
at bottom of above mast to 
increase height. £1.26 each 
(any number supplied). 
96' MAST (7-5' 2' inter- 
locking sections) with base 
plate and 12 nylon guys with 
semi -auto tensioner. 
£19.50. Carr. £1. 50. 
70' MAST. Ditto.16 guys, block 
and tackle.£37.60. Carr. £2.50. 

AE IAL RODS 3ft. Screw -in 1" dia. sections. Brand 
New, green finish. Suitable for many other uses. 10 for £2. 
Carr. 50p. 25 tor £6. Carr. Paid. 
R.F. ANTENNA TUNER (A.T.U.) 

Cylinder design 10" a 44". Pre- 
cision calibrated scale. Suitable 
for tuning most aerials for 
increased signal strength. A must 
for serious operators for RC or 
TM. Full instructions. 
ONLY £1.75. P. & p. 25p. 

R.F. ANTENNA TUNER (A.T.U.) OPEN 
TYPE Mounts, on ceramic former and feet. "Roller 

Coaster" design 16 G silver or 
Silver plated wheel traversing 
on wire on ceramic former. Will 
handle considerable R.F. 
In original packing. As used 
with No. 53 Transmitter. 
ONLY £2.50. P. & P. 50p. 

No. 19 SET TRANSMITTER 
RECEIVER Rebuilt. Complete station 
with MT, Cables, Mic, Aerial, etc. 
£22.60. Carr. £3. 

No. 19 SET 500uA METERS 
Scaled 0-600 and 0-15V. Brand new, 
boxed £1.25 Post Paid. (Quantity 
prices on request.) 

R.F. AMPLIFIER. To increase 
output of No. 19 Set. 
ONLY £8.75. Carr. £1.25. -_ti 
3749 PostnPaid. 

Book for RF Amp. 

ALL No. 19 SPARES 
IN STOCK 
Complete instruction book 
with circuits for No. 19 
Equipment. 374p Post Paid. 

HEAVY DUTY 
BATTERIES 
New In metal cases with 
carrying handles. 
6V. 100/125AH. 15" x 11" x 7' £5.25. Carr. £1.25. 
0V. 170AH, 154"X13"x7' £0.35. Carr. £1.25. 
LIQUID PRISMATIC 
COMPASSES 
2" diameter £7.50, p. & p. 25p 
FAMOUS TELE 'F' 
FIELD TELEPHONES 
Suitable for Farms, Building 
Sites etc. Communication up 
to 5 miles or more. Rugged 
construction, will last a lifetime. 
ONLY £6.25 PAIR. Carr. £1.22 
(Twin telephone wire for above available -ask for price.) 
Many other B 4Ioet. Surplus Equipment items in stork. 
Receivers ete, in small quantities too numerous to mention. 
Enquiries invited. LIST 25p Post Paid. (Refundable 
against purchases over £3.) 
C.W.O. Carriage charges apply to Mainland only. 
Minimum Export Order £50. 

Surplus ElectronicTradng 
DRIVERS END LANE, CODICOTE, 

HITCHIN, HERTS, SG4 8TP 
Hours of business: 8-5 Mon. -Fri., 8-12 Sat. 

Telephone : Codicote 242 for appointment 

VEROBOARD 

VEROROARDS GIVE A PROFESSIONAL, 

FINISH TO YOUR WORK 

D:1" and 0.15"pitch, plain and copper 

clad universal circuit boards. 
AVAILABLE FROM YOUR LOCAL RETAILER. 

TRADE DISTRIBUTOR N. Rose ÍElert.mali Ltd., London, W.0 I. 

RO ELECTRONICS LTD. 

sos us .r,TCnvEm.r:. Fore zzt. 

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 boate, 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. 

KESTRE)Z., 

getciMeieSe. 

PRICES 
Batteries U£ 
equiv. £125 

Penlite U7 
equiv. SOp 

U11 equiv. 
£1.03 

Charging 
unit £3.90 
with one 
battery 
holder 

Send lo: 
275 WEST END LANE 
LONDON. N.W.O 
01.794 8411 

NEW 8in. SPEAKERS 15 ohms 75p, P. & P. 109, 

BARGAIN PARCELS 1416 at £1.45 plus 324p p,p.; 281h at 
18.75 plus 124p p.p.; 58íb at £450 plus £1.25 p.p. Contain 
pote, Res, Valves, Diodes, Tagboarde, Chassis, Valve - 
holders, etc. Good value save £8£s. Lucky Dip Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16 
4VH, medium Persistence, green. Ideal scope tube. List 
price £6. Our price £1.40 carriage paid. 

500 µ AMP METERS. Approx. 14' on panel with plug 
and switch ex new equip. 75p P. & P. paid. 

NEW HEAVY COAX CABLE die. 70 ohms approx 
50ft. lengths 1140, p. & p. 30p. 100 ft. lengths ten), 
p- & p. 50p. 

VHF AERIAL TUNING UNITS consisting of the following: 
1-14' 500 micro/ampmeter. 1 small 2 -gang 76 PF 
capacitor. 1 various large wattage resistor. for dummy 
load. Pair gears B.N.C. type .sockets- Will tune 10 mtre 
with 25/30 watts R.F. input- Size only 54" x 41" X 5' 
Sealed. Price £1.874 p.p. 25p 

CRYSTALS AS NEW: He 8u, 5,345; 5,030; 6,006; 4,946; 
4,875; 4,840; 4,796; 4,580; 4,660; 4,520; 4,510; 2,300; 
2,295 Mc/e. 609 each plus. 8p. P.P. 

SCOOP PURCHASE OF BRAND NEW CARBON BREW 
TORS. 10% tolerance I & 4 watt. Preferred value, in 
packets of 10. Our price 50p per 100, 959 per 200, £1.86 per 
300, 500 at 22.12}. Our selection. p.p. 8p per 100 and 2Ip 
per extra 100. 

TRIMMER BARGAINS. These are 10PF sub -min. air - 
spaced trimmers on board with min- wire ended %tad 
Brand new. No details; Contents 12 trimmer,, some 
ceramic caps. Xtal frequency 3RD overtone 249 me/e- 
250 Me/s, 265 Mc/e. No choice. 

Trimmers without Xtal--60p per doz. plus 174p P.P. 
Trimmers with Xtal-75p per doz. plus 175p p.p. 

ANY HEIGHT AERIAL TUBULAR SECTIONS 5' die 
a 3 ft. long. Brass screw in ends, copper coated and 
painted. Good condition. SOp, p & p- 5p each. Mimimum 
order 10. 

BRAND NEW HARTLEY OSCILLOSCOPES CT316 in 
original packing. Band width up to 5 Mc/e. Mains supply. 
Price £40. P. & p. £1.609. 

AERIALS NEW CONDITION. Whip type Oft. 25p, lift 
75p. 14 ft. 874p. Used condition 4ft 209. 14ft. 75p. Al 
collapsible type. P. & p. 4ft. 10p, rest at 174p. New 
bases on adjustable clamp for above 82íp P. & p. 2591 
Stew matching unit coax connection for above 80p p. p. 5p, 

Huge release of valves for the 62 eet T%/R%, In original 
rubber packing consisting of QV04/7 x 61M, ARP12 etc 
10 valves in all at the bargain price as seen 

8749 plu, 174p p.p. 

R209. Set of valves 624p. p.p. 25p. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 
75ft. 40p, 90ft. 474p, 100ft. 6bp, 180ft. 95p. p. & p. 20p. 

MUIRHEAD DECADE A.F. SIGNAL GENERATOR. 
This precision instrument can be used: 
1. To Measure Gain up to 50 dbe. 
2. To Measure Lose up to 45 dbe. 
E. To compare Power levels (A.P.). 
4. As an Audio Frequency Generator covering 100 Hs 

to 41 kHz. With a dial setting accuracy of ±0.5 Hz. 
Output :-1 M/W into 800 SL. Complete with main. 

power unit. Tested. Good Condition. £12, p & P. 751, 

AERIAL MAST POLES approx. Itt high 2" dia. Inter- 
locking ends. Minimum order three. New condition. 
E. each eectio_t. Carriage 35p each section. 

4" 75 ohms Coax in 50ft collo with BNC pings good 
condition- price £1 + 30p. p.p. 

NEW BOXED AMP METERS 15' 20-0.20 dc. 669, 
P. & P. Sp - 

AS NEW UNUSED REJECTOR UNITS for rejecting 
unwanted signals. Four ranges 1-2-10 Me/s. 21.60 
p. & p. 20p each. 

AS NEW UNUSED AERIAL AVRIOMETER. Cylinder 
design 10' X 40', suitable for tuning most aerials for 
signal strength. £1.60 P. & p. 269. 

NEW HEADPHONES AND MIKE RUBBER muff type 
low impedance 974p P. & P. 174p. Also DLB number 5, 
low impedance used condition 624p P. & P. 174p. 

TF1449 SIGNAL GENERATORS. Good condition £18 
p. & p. £1.60 

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. 
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IT has long been asserted that Man is so stupid 
that he will never take the necessary measures 
to curb the population explosion and that one 

day he will join the lemmings in their headlong 
rush to the sea. The Universal Baby Alarm has been 
designed to assist our nation in controlling its growth 
in the hope that our example will eventually be 
followed by others. 

The UBA is simple to construct, easy to install 
and cheap to run. The basic Detector Unit is carried 
in an ex -Army haversack slung high up on the 
back of the lady wearer. An interconnecting harness 
joins the haversack to the simple battery Power Unit 
carried in two Bren gun ammunition pouches on a 
waist belt. The all-important Alarm Unit is located in 
yet another piece of surplus equipment, namely a 
gasmask carrying pack which is also connected to 
the back pack by a cable harness. 

All three units are carried on a standard set of 
Army webbing so that the complete UBA can be 
easily fitted in a moment. 

Ladies may well prefer some form of fancy 
buckle on the belt rather than the standard Army 
buckle which is meant to be practical rather than 
ornamental but this is a matter of discussion between 
the constructor and his lady friend. 

fixÚtcipie ( (9,petatton 
The Sensing Unit comprises two gold plated elec- 

trodes, each six inches in diameter, one mounted on 
each hip, thus constituting a simple capacitor with 

the body as the dielectric. Each electrode has a thin 
screened wire which is plugged into the back pack. 

It is a well known medical fact that when a lady 
becomes with child she immediately undergoes 
certain body changes and thus the dielectric constant 
of the body also changes thus altering the effective 
value of the capacitor. 

eblal. it 
The Detector Unit contains a crystal controlled 

oscillator on about 100kMc plus a second oscillator 
using the popular Whottle circuit also operating 
close to 100kMc. It is into the second oscillator 
circuit that the Sensing electrodes are plugged. The 
only control on the Detector Unit consists of a small 
balancing variable capacitor of 10µF which is 
combined with the on -off -on -off switch. 

The Power Unit in the two pouches on the belt is 
formed from approximately four thousand type 
BA71 X 67 X 89 rechargeable cells wired in series. 
Since the capacity of these cells is limited, about 2µF, 
the design incorporates an arrangement for recharg- 
ing the cells from the mains supply. NOTE:-The 
cells must not be recharged while the UBA is being 
worn. An undetected leakage in the system could 
have disastrous results. 

Con,ttluctioft 
The two oscillators are contained within a single 

integrated circuit, type K9P no indiscrete components 
being needed outside the i.c. The i.c. is mounted on 
a wooden frame made to fit inside the haversack. 
The mounting, consisting of nine helical springs, also 

PILIUIU! 
.>1>" r ,i11 

Lde l & 
º ,, ll 

_ l .. 71 
Abridged circuit of the Universal Baby Alarm. 

joins the nine leads of the i.c. to terminal tags on 
the wooden frame thereby protecting the i.c. from 
shock as it is presumed that the lady will don the 
UBA in the privacy of her bedroom. Two five -ampere 
sockets are fitted to accommodate the electrode leads. 

The Alarm Unit mainly consists of an alarm bell 
of the type fitted above pawnbroker's premises and 
generally painted red. If the normal gasmask carry- 
ing case proves too small get a bigger one or sew 
two together. The assembly of the Power Supply is 
perhaps the most time consuming. The wiring. in 
series of the four thousand cells is best done on a 
production line system. Con some friends home for a 
drink and get them to assist. Twenty friends will only 
need to wire two hundred cells each but if two 
hundred friends can be accommodated the whole job 
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can be disposed of in a tenth of the time. 
The string of cells is fed into a plastic tube which 

is then coiled into the two pouches. 
The interconnecting harness can be made up of any 

odd lengths of wire preferably 36 s.w.g. bare enamel 
for lightness. 

ad jtttfnent 
After switching on the UBA a few days must be 

allowed for the oscillators to settle down after which 
time an audible signal will be heard from the Alarm 
Unit mounted on the chest. A slight adjustment to 
the balancing control will reduce the tone to zero 
kMc. Needless to say the electrodes must be attached 
and the webbing carrying the three units also 
properly fitted for maximum comfort before the 
balancing operation can be carried out. 

From that point onwards any changes in the body's 
dielectric constant, for reasons previously mentioned, 
will upset the balance between the two oscillators 
and a piercing, shrieking, strident signal will be 
emitted from the Alarm Unit thus acquainting the 
lady with her new condition. 

VA te4 
Details of the preliminary adjustments have 

already been given. Should the alarm ever ring it 
may be switched off by the lady operating the on -off 
switch high up on the back of the back pack, if she 
can reach it. If this should happen in a crowded 
street it will have the most salutory effect upon the 
wearer of the UBA. 

CO! CQ! CQ! CQ! CQ! CQ! CQ! 
INFORMATION WANTED 

instruction manual and/or any gen regarding Air Ministry surplus receiver R3673.-R. Winson, 62 Stephen's Firs, Mortimer, Reading, RG7 3UY. 
...typical circuitry for making demonstration model of laser using English Electric laser Tube XL607 or XL609.-Simco Meters Limited, Meter Factory Road, Post Box No.46, Tiruchirapalli 1, India. 
...servicing data on Steliophone tape recorder 2084/HSW/3103/274/01g4 4 -track 2-speed.-T. Brook, 16 Dakin Avenue, Fairfield, Buxton, Derbyshire. 
..any information on my old set. Built 1930-1940, long medium and short waves and valves ECH81, EF41, EBC41, EL84 and EZ40.-R. Cox, 127 Bermuda Mansions, Yew Tree Estate, Walsall. 

where can I get a replacement speaker for Pilot Radio Limited, "Little Maestro"- 
H. W. Hudson, Rosemary Cottage, Darlington Road, Basingstoke, Hants. 

..Information on the ex-W.D. No. 19 set. I am studying for the R.A.E. and would Ilke to know some of this set's details and limitations, as I would like to use it when I obtain my license.-P. Herbert, 5 Castlecombe Drive, Princes Way, Wimbledon, 
S. W.19. 

...any gen on the Omron Subminy Timer. Type STP 240V a.c. It says "do not remove case", on the exterior.-Peter Neal, 65a The Ridgeway, Enfield, Middlesex. 
supply of power unit for CR150/2 and cable socket for the seven connecting pins 

at the rear of the set. Also at the rear is a four leg socket, could anyone please say what this Is for and where I could obtain a P/P socket -Charles Mumford, "The Hurst" 124 Hoadswood Road, Hastings, Sussex. 
handbook wanted on loan for Aiwa TP1012 stereo tape recorder.-R. McGowen, 

32 Hilbert Road, North Cheam, Sutton. 
...info. please on the following: Rx R1082 ref. 10D8415, Controller Electric type 4 ref 10J/22, Training sets W.T. Mk. Ill, H.E.C.L. Cat. No. ZA21137, Receiver type R3003 ref. lODb/2, Wireless Remote Control Unit"F" No. 1 ZA12642-John Hutcheon, The Manse, Borgue, Kirkudbright, Kirkudbrightshire. 
...manual for w.s. 22.-S. Glen, Bennetts Cottage, Puxey, Sturminster Newton, Dorset 
-.manual or handbook on Mutual Conductance Tube Tester 1-777 (U.S.A.)- 

R. A. Garnham, 22 Sornel Close, Ipswich, Suffolk. 
any Information on radio direction finder working on 200/400kHz using marine radio beacons.-L. Griffiths, 37 Moore Road, Upper Norwood, London, S.E.19. ...conversion details or manual for PCR 2 Rx. I. Browne, School House, Monkton Combe School, Nr. Bath, Somerset. 

..modes to the 3673 Rx also buy or loan P.W. July 1960 for mods to the 1392 Rx.- W. J. Waldron, 104 Porthmanwr Road, Cwnbran, Mon. 
...any data on the ex -govt. double-tetrode type VT118 (832).-R. Knight, Lincoln's Imp, Roedowns Road, Medstead, Alton, Hants. 

handbook on the Rx (Admiralty pattern) No. 100339 made by Rees and Mace in 1953. This is badly needed by several elderly DXers in this district.-W. Pickering, B.E.M., 43 Seaview Drive, Great Wakering, Southend, Essex. 
circuit and instructions for Mullard tape recorder amplifier using Marriott heads x/RPS/18 and erase X/ES/11.-N. Hammond, 46 Cresswell Road, NE28 80E. circuit diagram and/or handbook for Zenith Transoceanic s.w. Rx. model 8G005 YTZI. J. H. Lloyd, 70 Heath Drive,Ware, Herts. 
any info on a.m. receiver R1224Á especially valves (these are missing).-L. Moyse, 

1883 Pershore Road, Kings Norton, B'Ham, B30 3DT. ..the Strand amplifier blueprint issued with P.W. October 1962.-84 Lansbury Drive, Hayes, Middlesex. 
manual and/or circuit of Honor Corporation TE -20 signal generator believed same as Lafayette 7E20. Also Issues wanted Jan, Mar, Apl, May and July 1968 P.W. for the Clubman series. Will buy or borrow.-P. J. Brent, 4 Cochrane Place, Helensburgh, 

Ounbartonshire, Scotland. 

-continued from page 1071 

could be higher than its distortion factor. 
The THD bridge shown in the photograph, which 

uses the circuits given in this article, works to a limit 
of about 0.08 per cent for a 1V reference when used 
in conjunction with an audio generator and filter 
delivering a signal with less than 0.01 per cent dis- 
tortion. 

HUM FILTER 
A circuit for a suitable high pass (hum) filter is 

given in Fig. 6A. This van be built in and switched in 
or out at the bridge input as shown. Its response 

5 
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25 
30 
35 
400 

0 03y 

100k 100k 100k 100k 

100 1000 10000 Hz 

Fig. 6A: Hum filter for the THD bridge input and, Fig. 6B, the filter 
response curve. 

should be checked of course and should be approxi- 
mately 30dB down at 50Hz reference to 0dB at 
1000Hz (see Fig. 6B). The insertion loss is about 2dB 
at 1000Hz. 

CONSTRUCTION 
The THD meter constructed by the writer is shown 

in the accompanying photographs. It was built into a 
case 17in. wide and 9in. high with a sloping front 
panel. The case depth at the base is 6in. and 2in. at 
the top. The circuit boards for the bridge and audio 
voltmeter etc., were assembled on s.r.b.p. boards, 
these being mounted on stand-off brackets on the 
rear of the front panel. 

The coarse frequency and balance controls may be 
wirewound potentiometers but the fine frequency 
and balance controls must be good quality carbon 
track potentiometers. 

Whilst not wishing to put readers off building an 
instrument of this nature it must be stressed that 
other accurate test equipment such as an audio volt/ 
millivolt meter, oscilloscope and audio signal 
generator are essential for testing and calibrating and 
that the utmost care must be taken to ensure that the 
instrument has a uniform frequency response and a 
hum and noise level of 200µV or less. Accurate cali- 
bration of the audio volt/millivolt meter is also vital 
and the meter scale should preferably be as large as 
possible. 
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PART 1 

MANY receivers used on the short wave bands 
suffer from two particular limitations; lack 
of sufficient adjacent channel selectivity and 

the appearance of second -channel interference on 
the higher frequencies. These defects have com- 
pletely different causes so it is helpful to note 
briefly how they arise. 

Second -Channel Interference. Because of the way 
in which a superhet operates, the i.f. stages can pass 
and amplify signals which are twice the i.f. from the 
wanted signal. With an intermediate frequency of 
470kHz, the second channel is 940kHz from the 
wanted signal. On low frequencies the aerial and 
mixer tuned circuits prevent such signals reaching 
the mixer. But on the higher frequency bands the 
aerial and mixer circuits become less effective so 
that second channel interference becomes trouble- 
some. Even with an r.f. stage, such interference can 
be serious on frequencies from about 14-30MHz. 

To avoid the complication of more r.f. stages, a 
higher intermediate frequency may be adopted. With 
the receiver described here the i.f. is 1.6MHz, so 
that second channel signals are 3.2MHz from the 
wanted transmission and are thus much more 
adequately discriminated against by the aerial and 
mixer tuned circuits. 

Adjacent Channel Selectivity. This is the ability of 
a receiver to select the wanted signal and reject 
signals which are near to it. A 1.6MHz i.f. amplifier 
has much less adjacent channel selectivity than a 
470kHz amplifier. So a 1.6MHz i.f. may reduce 
second channel interference, but only at the cost of 
troublesome adjacent channel interference on con- 
gested bands. 

In this receiver, this is overcome by using three 
double -tuned and one single -tuned i.f.t., providing 
seven tuned circuits in this section. In addition a 

1.6MHz crystal filter can be switched in giving a 
high degree of selectivity. 

When constructed for general short wave reception 
of a.m. signals, the receiver has nine transistors, 
built in four sub -assemblies, as in Fig. 1:- (1) RF 
and mixer, (2) Crystal filter with i.f. amplifier, (3) 
2 -stage i.f. amplifier with diode demodulator, (4) AF, 
driver and push-pull output. After completion, these 
units are fitted to the common chassis. 

When reception of c.w. and s.s.b. signals is 
required, section (5) is added, making twelve tran- 
sitors in all. One transistor operates as a beat 
frequency/carrier oscillator and the other two as 
product detector. 

RF AND MIXER CIRCUIT 
This is shown in Fig. 2. Ll, L2 and L3 are the 

aerial, mixer and oscillator coils, tuned by the 3 -gang 
capacitor VC1, VC2 and VC3. To obtain optimum 
efficiency throughout each range, with any aerial, 

Fig. 1. Diagram of stages comprising receiver. The crystal filter and b.f.o./product detector are optional. 
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Fig. 2. Circuit of the r.f. and mixer stages, the output feeding the crystal filter or i.f, amplifier. 

small panel trimmers VC4 and VC5 are provided 
for Ll and L2. The oscillator trimmer TC1 is set at 
about half capacitance and will probably need no 
adjustment. 

To avoid bandswitching, while allowing full 
coverage, miniature plug-in coils are used. A set of 
three coils is required for each band. They are 
coded "Blue" for Ll, "Yellow" for L2, and "White" 
for L3. Coverage, with the maker's range numbers, 
is approximately as follows: 

VR1 

Range 3 
Range 4 
Range 5 

VC1 
Aerial V02 VC3 

VC5 TC1 

-ve 

1 7-5.3MHz 
5-15MHz 

10-30MHz. 

VC, E 2 

Though the receiver is not particularly intended for 
medium wave reception, Range 2 coils may be used 
for this band. 

Each oscillator coil L3 requires a different value of 
padder capacitor. The coils use a different pin for 
each range, so the padder is automatically correct 
for any coil plugged in. 

The emitter bias circuit of Trl is brought out so 
that it can be connected to the r.f./i.f. gain control 
VR1. 

Construction. This assembly consists of an open 
flanged box, carrying the coil holders at a convenient 
height, with a plain Veroboard (or paxolin) panel 
for resistors and capacitors. 

The box is readily made from a 
"universal chassis" member 8 X 2in. 
The member has flanges both sides 
and at the ends. The side flanges 
are both cut away by snipping out 
a 90° section 112in. from the end. 
The 8 X 2in. member is then bent 
to form a box 5 X 2 X 112in. high. 
After drilling and punching holes 
for the coil holders, the 5 X 112in. 
panel is attached to the flanges 
with bolts. 

Wiring is shown in Fig. 3. All 
connections should be quite short 
and direct. Resistors and capacitors 
are on the outside of the panel, and 
wiring inside. The transistors, C3, 

5"x2"x114 and the padders are wired directly 
to the coil holder pins, as shown. 

Run R3 and R7 to a pin or black 
lead, which is later used as the 
negative circuit. Take R4 to a pin 
or coloured lead, for VR1. 

Take a coloured lead from pin 8 
to Ll. This runs through the chassis 
to the aerial socket. A coloured 
lead is provided from pin 8 of the 
holder for L3, to go to the i.f. 
amplifier. 

Fig. 3. Wiring details of the r.f. and mixer stages with the circuit board (top) 
separated from the metal chassis (below) for clarity. 
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BSR LATEST SUPERSLIM 
STEREO AND MONO 
Playsutoor 10" 7" high 
Auto or Manual. A high 
quality unit backed by NOR 
reliability with 12 months' 
guarantee. AC 200/250v. 
Size 185 x non. 
Above motor board 31in..-.- 
below motor board 21in. 
with STEREO and MONO XTAL £7.75 Post 

25P. 

RCS DE -LUXE 3 WATT AMPLIFIER. Ready made 
with 2 -stage triode pentode valve, 3 watts output. Tone 
and volume controls. Isolated mains transformer, Knobs, 
With high performance Loudspeaker. £4 Response 50-12,000 cps. Sensitivity 200mV. Post 25p. 

R.C.S. PORTABLE PLAYER CABINET 

Really smart appearance with apace for R.C.S. Amplifiers 
and most modern autochangers. Size 18 x 15 x 8in. 
Metal fittings. Carrying handle. Two-tone E4 Post 
repine covered. Popular colours. 25p. 

GARRARD SINGLE PLAY TA MK H £10 Ideal Discotheque or Hi-Fi. Stereo/Mono 

GARRARD PLAYERS with Sonotone 9TA Cartridges 
Stereo Diamond and Mono Sapphire. SP25 Mk III £18. 
Model 3500 Stereo and Mono Autochanger £14. Post 25p.. 

ESE JUNIOR SINGLE PLAYER £4.50 Turntable,,4-speed motor and separate pick-up 

EMI PICK-UP ARM with mono its] and stylus £1.25. 
HI-FI PICK-UP CARTRIDGES. Diamond LP/Stereo 
Stereo/Mono 9TA £2.50; GP94 £2.50; GP93 £200; 
Sapphire Mono GP91 £1.50; ACOS LP 50p. 

E MI 
-y 

TWEWOOETER KIT 
£5.15 Post 25p 

Comprising a fine example of a Woofer 
101 x Olin. with a massive Ceramic 
Magnet, 44oz, Gauss 13,000 lines. 
Aluminium Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 31in. square has a special light- 
weight paper cone and magnet flux 
10,000 lines. 
Impedance Standard 8 ohms 
Maximum Power 12 watts 
Useful Response.... 85 to 18,000 cps 
Base Resonance 45 cps 

WEYRAD P50 -TRANSISTOR COILS 
RA2W Ferrite Aerial.. 85p Spare Cores Sp 
Ose. P50/1AC 30p Driver Trans. LFDT4 . 50p 
I.F. P50/2CC 470 kc/s 33p Printed Circuit, PCA1 . 50p 
8rd I.F. P50/30C 38p J.E. Tuning Gang 85p 
P51/1 or P51/2 33p Weyrad Booklet 10p 
P50/3V 33p OPTI 65p 
Mullard Ferrite Rod 8 x Sin. 20p, 8 x lin. 25p. 

VOLUME CONTROLS 
Long spindles. Midget Size 
5 K. ohms to 2 Meg. LOG or 
LIN. L/S 15p. D.P. 25p. 
STEREO L/S 55p. D.P. 75p. 
Edge 5K. S.P. Transistor 25p 

80ohm Coax 4p. yd. 
BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. £1.40; 80 yd. £2. 
FRINGE LOW LOSSI 11,.. 

yd. Ideal 820 and colour. 
WIRE -WOUND 3 -WATT POTS. WIRE -WOUNDS -WATT 
Small type with small knob. STANDARD SIZE POTS. 
Values 100 te 25 K., 25P 

L óáSPINDLE á óD Ex.40P Carbon 30 le to 1 meg. 

VEROBOARD 0-15 MATRIX 
21 X Sin. 28p. 21 X 31in. 17p. 31 x 3/in. 28p. 31 x Sin. 30p. 

EDGE CONNECTORS 18 way 25p; 24 way 382. 
PINS 38 per packet 21p. FACE CUTTERS 38p. 

S.R.B.P. Board 015 MATRIX 21in. wide 3p per lin., 
Blin. wide 4p per 1 in.; Sin, side 5p per lia. (up to 17in.). 
S.R.B.P. nodrilled *in, Board 10 x Sin. 15p. 
BLANK ALUMINIUM CHASSIS 18 s.w.g. 2in. sides. 7 x 4in. 
45p; 9 X lin. 60p; h ex 7in. 70p; 13 x gin. 90p; 14 x Ilin. 
95p; 15 x 14ín. 99p; 11 x 3in. 50p. 
ALUMINIUM PANELS 18 s.w.g. 6 x 4in. 9p; 8 x Sin. 15p; 
14 X 3in.18p;10 x lin. 19p;12 x 5in.20p; 12 x Sin.28p; 
18 x 8in. 280; 14 x gin. 34p; 12 x 12in 40p. 
15 inch DIAMETER WAVE -CHANGE SWITCHES 25p. 
2 P. 2 -way, or 2 p. 8 -way or S p. 4 -way 25p each. l p. 12 -way, 
or 4 p. 2 -way, or 4 P. 3 -way 25p. 
SILICON REC. 40 -LUCAS 21)3500 Bridge 70V 5 amp £1. 
RECTIFIERS CONTACT COOLED I wave 60mA 38p; 
85mA 48p. SILICON BYZ13 30p; BY100 30p; BY127 30p. 
TOGGLE SWITCHES, sp. 14p; dp.181); dl. dt. 23p. 
"THE INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER 

eetO £.35 15° LafflS.AE. p 

R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Zener Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Transformer 
input 201/240v. AC. Output voltages available 6 or 9 or 
12 or 15 or 18 or 20v. DC at 100mA or less. 
PLEASE STATE VOLTAGE REQUIRED. £2 POST 
Details S.A.E. Size 35 x 11 x 15in. FREE 

GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.O.. Guitar. Can be used with 
Battery 9-12e or H.T. line 200-300v D.C. operation. 
Size 11" r 11" a 1". Response 25 c.o.s. to 25 Ke/s. 28db gain. 
For use with valve or transistor equipment, 90 Post 
Full instructions supplied. Details S.A.E. P 10p 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/350V .. 14p 250/25V .. 14p 150+50/350V .. 35p 
4/350Y .. 14p 500/25V .. 20p 80+100/350V.. 58p 
8/450V.. 14p 1000/25V.. 35e 32+32/250V .. 18p 
18/450V lbp 1000/50V.. 47p 32+32/450V .. 33p 
32/450V 20p 8+0/450V 18p 350+50/325V 50p 
25/25V 10p 8+16/450V 20p 32+32+32/350V 43p 
50/50V .. 10p 18+18/450V 25p 100+ 50+ 50/350V48p 
100/25V 10p 32+32/350V 25p 
LOW VOLTAGE ELECTROLYTICS 
1, 2, 4, 5, S, 18, 25, 30, 50, 100, 200mF. 15V. 10p. 
500mF. 12V. 15p ; 25V. 20p ; 50V. 30p. 
1000mF. 12V. 17p ; 25V. 35p ; 50V. 47p ; 100V. 70p. 
2000mF. 8V. 25p ; 25V. 422 ; 50V. 57p. 
2500mF. 50V. 62p : 3000mF. 25V. 47p ; 50V. 65p. 
5000mF. 6V. 25p; 12V. 42p; 25V. 75p; 35V, 85p; 50V. 95p. 

CERAMIC 1pF to 0.01 mF, 4p. Silver Mica 2 to 5000pF, 4p. 
PAPER 150V-0.1 4p, 0.5 13p; 1mF 15p; 2mF 150V 15p. 
500V-0-001 to 0.05 4p; 0-1 5p; 0.25 Sp; 0.47 25p. 
SILVER MICA. Close tolerance 1% 2.2-500pF 8p; 500-2200 
pF 10p; 2,700-5,600pF 202; 8,800pF-0.01, mid 30p; each. 
TWIN GANG. "0-0" 208pF+178pF, 65p; Slow motion drive 
385+385 with 25+25pF, Sep 500pF slow motion, standard 
45p; small 3 -gang 500pF £1.80. 
SHORT WAVE, SINGLE. lopF 30p; 252F 55p: 500F 55p. 
CHROME TELESCOPIC AERIAL, swivel base, 23in. 20p. 
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p. 
RESISTORS. 1 w., 1 w., 20% 1p; 2 w. Sp 10 ohms to 10 meg 
HIGH STABILITY, l w. 2% 10 ohms too meg., 10p. 
Ditto 5% Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt, 
10 ohms to 100K, 10p each; 25 watt, 1 ohm to 83 ohms 10p. 

SCOOPu METAL PLINTH PLASTICAND COVER 
Cut out ready for Garrard or £5.50 
B.S.R. Will play with cover in 
position. Latest design. 
Covered in black leatherette. Post Antimagnetic. 121 x 141 x 711n.25p 
MAINS TRANSFORMERS ALL POST 

250-0-250 80 mA. 8.3 v. 4 amp. £1.50 
250-0-220 80 mA. 8.3 v. 3.5 a. 6-3 v.1 a. or 5 v. 2 a £2.50 
350-0-380 80 mA. 83 v. 3 5 a. 83 v.1 a. or 5 v. 2 a £3.00 
300-0-300 v.120 mA., 83 v. 4 a. C.T.; 6.3 v. 2 a £3.25 
MINIATURE 200 v. 20mA 83 v.1 a. 25 x 25 x tin. 75p 
MIDGET 220 v. 45 mA., 83 v, 2 a. 21 x 21 x tin. 90p 
MINI -MAINS 20v, 100mA. 11 x 11 x 1Iin 50p 
HEATER TRANS. 6-3v. 3 a. 00p 
Ditto tapped sec. 1.4 v., 2, 8, 4, 5, 6.8 v. 11 amp 80p 
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs 
at 2 amp. 3,4,5,6, 8, 9, 10, 12, 15, 18, 24 and 30 v. £2.25 
1 amp., 8, 8, 10, 12, 10,18, 20, 24, 80, 88, 40. 48. 60, £2.25 
2 amp. 8, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60. £3.25 
5 amp. 6, 8, 10, 12, 18, 18, 20, 24, 80, 36, 40, 48,60.£8-75 
AUTO TRANSFORMERS 115v. to 230v, or 230v. to 115v. 
150w. 02.25; 600w. 28.25; 750w. £10; 1000w. £14. 
CHARGER TRANSFORMERS. Input 200/250v. 
for 6 or 12v.. 15 amp £1.50; 2 amp £1.50; 4 amp. £2.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs, 15 amp. 40p; 2 amp. 21.80: 4 amp. £2.25 

All transformers Postage 25p extra. 

E.M I. 132 x 8in. 
LOUDSPEAKERS 
With twin tweeters 
and crossover, 10 watt. 
State 8 or 8 or 15 ohm. 
(As illustrated) Post 15p 

With flared tweeter cone and ceramic 
magnet. 10 watts. 
Bass res. 45-60 cps. 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Post 15p 

£4 

£2.25 
Recommended Teak Cabinet 
Size 18 x 10 X gin. Post 25p 

£5 £5 
IOW MINI -MODULE £3.25 
LOUDSPEAKER KIT Post25p 
Triple speaker system combining on ready cut baffle. 
l in. chipboard 16 in, x 81 io. Separate Bass, Middle 
and Treble loudspeakers and crossover condenser. The 
heavy duty 5 in. Bass Woofer unit has a low resonance 
cone. The mid -Range unit is specially designed to add 
drive to the middle register and the tweeter recreates the 
top end of the musical spectrum. Total response 
20-15,000 cps. Full instructions for 8 ohm matching. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
16 x 10 . x Sin. Modern design with dc post 25p fluted wood front. Highly recommended. 

HI-FI STOCKISTS RETURN OF POST DESPATCH MINIMUM POST AND PACKING ISp 

RADIO COMPONENT SPECIALISTS 
List Sp. Written guarantee with every purchase. (Export: Remit cash and extra postage.) 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

BAKER I2in. MAJOR f9 
30-14,500 c.o.s., 12in. 
double cone, woofer and 
tweeter cone together a with a BAKER ceramic 
magnet assembly having 
a flua density of 14,000 
gauss and a total flux of 
145,000 Maxwells. Bass 
resonance 40 e.p.s. Rated 
20 watts. Voice coils 
3 or 8 or 15 ohms. Post Free 

Á' .' Module kit, 30-17,000 c.0.s. 
with tweeter, crossover, 

_-. baffle and £ 11.50 
instructions. 

BAKER `BIG -SOUND" SPEAKERS 'Group25"Group 35n' ` Group 50'' 
12 inch 
25 watt f7 12 inch £7 50 watt 

15 £19 
3 or8ur15 ohm Sor 8oq 15 ohm 8or15 ohm 
TEAK HI-FI SPEAKER CABINETS. Fluted wood front 
For 12in, or loin. dia, speaker 20 x 13 x gin. £9. Post 25p 
For 13 x 8in. or Bin, speaker 16 x 10 x gin, £5. Post 250 
For 10x Bin, or Oin, speaker 18x8 x Bin. £4. Post 25p 
LOUDSPEAKER CABINET WADDING l8in, wide, 15p ft. 

GOODMANS 6+ in. HI-FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Special Cambric cone surround. Frequency 
response 30-12,000 cps. Ideal P.A. Columns, 
Ht -Fi Enclosures Systems, etc. £4 

ELAC CONE TWEETER 
The moving coil diaphragm goes a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Size 35 x 
35 x 2ìn, deep. Rating 10 watts, 3 ohm 
or 15 ohm models. £ I .90 

Post 10P. 

Horn Tweeters 2-1650/s, 10W 8 ohm or 15 ohm £150. 
De Luxe Horn Tweeters 2-18 Ka/s. 15W, 15 ohm £8. 
TWO-WAY 8000cps CROSSOVERS 3 or 8 or 15 ohm 95p. 
SPECIAL OFFER; SO ohm, 21in, dia.; 85 ohm, 2in.; Sin 
25 ohm, 25in. dia.; lin. dia.; 8 x 4in.; 8 x Sin. £ I EACH 
15 ohm, 31in. dia.; 7 x 4in.; 8 x 5in. TYPE 
3 ohm, 25in. Sin. Sin. 5 x 3in. 7 x 4in. 
LOUDSPEAKERS P.M. 3 OHMS. Biin. £1.10; 8 X 5in. £1.25; 
8in. £1.75; 10 x bin. £1.90. 
5in. WOOFER 8 watts max.20-10,000 cps. 8 or 15 ohm. £1.80. 
ELAC 10in. 10W. De Luxe Ceramic. 8 ohm. £4. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
Sin. dia. 4 watt; loin, dia. 5 watt; 12in. dia. 6 watt 
3 or 8 or 15 ohm models £2.00 each. Post 15p. 
OUTPUT TRANS. EL84 etc. 25p; MIKE TRANS. 50:1 25p. 
SPEAKER COVERING MATERIALS. Samples Large S.AE. 
GOODMAN'S OUTPUT TRANSFORMER 5 WATT MULTI- 
RATIO EL84 etc., 3, 8 and 15 ohms 80p. Post 20p. 

BAKER 100 WATT 
ALL PURPOSE 
POWER 
AMPLIFIER 
4 inputs speech and 
music. Mixing facilities, 
Response 10-30,000 cps. Matches 
all loudspeakers. A.C. 2001250V, 
Separate Treble and Bass controls. 
Guaranteed, Details S.A.E. 

£39 Free 

BARGAIN AM TUNER. Medium Wave. £4.50 Transistor Superhet. Ferrite aerial. 9 volt. 

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER 
Add musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner £3.50 with separate controls into single output. 9 volt. 
STEREO VERSION OF ABOVE £4.25. 

BARGAIN FM TUNER 88-108 Me/s Sin Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. £ 12.50 Walout Cabinet. Size 7 x 5 x 4inch 

BARGAIN FM TUNER as above less cabinet £8.85 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3.50 Push -Pull Ready built, with volume control, 9v. 

COAXIAL PLUG 8p. PANEL SOCKETS Op. LINE 18p 
OUTLET BOXES, SURFACE OR FLUSH 25p. 
BALANCED TWIN FEEDERS 5p yd, 80 ohms or 800 ohms. 
JACK SOCKET Std. open -circuit 14p, closed circuit 23p. 
Chrome Lead Socket 45p. Phono Plugs Sp Phono Socket 5p. 
JACK PLUGS Std. Chrome 15p; 3-5mm Chrome 14p. DIN 
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS Lead 
3 -pin 18p; 5 -pin 25p. DIN PLUGS 3 -pin 18p; 5 -pin 25p. 
VALVE HOLDERS, 5p; CERAMIC On; CANS Sp. 

E.M.I. TAPE MOTORSPost 15P. 
120v. or 240v. AC. 1,200 r.p,m. 4 pole 
135mA. Spindle 0.187 x 0.75in. £ I .25 Size 31 x 2l x 21in. (illustrated). 
BALFOUR GRAM MOTCRS 
120v. or 240v. A.C. 1,200 r.p.r.. pole 
50mA. Spindle d x 3/20. Siz; 
2l x 2-. x Ilia. Post 15p P 

CUSTOMERS FREE CAR PARK CALLERS WELCOME 

337 WHITEHORSE ROAD, CROYDON 
Open 9-6 p.m. (Wednesdays 9-I p.m., Saturdays 9-5 p.m.) 

Buses 50, 68, 159 pass door. Rail Seihurat Tel. 01.684-1665 
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RADIO CONSTRUCTOR 

MARCH ISSUE FEATURES 

`EASY' 2 METRE RECEIVER 
By F. G. Rayer, Assoc.I.E.R.E., G30GR 

An excellent project for the newcomer to 2 metre 
reception -employs a super -regenerative detector, 
this 3 valve receiver offers no alignment problems. 

D.C. VOLTMETER 
By A. Russell 
This voltmeter uses a readily obtainable integrated 
circuit -has a sensitivity of 10010,, per volt -provides 
ranges from 0-100mV to 0-100V. 

CRYSTAL TRANSISTOR 
MARKER UNIT 
By P. Cairns, M.I.P.R.E., R.Tech.Eng., G3ISP 
Accepts crystals between 50 and 500kHs-provides 
high level calibration 'pips' up to higher than 30MHz. 

ON SALE NOW -PRICE 20p 

THE 'EASY' 2 METRE RECEIVER 

* MORE CONSTRUCTIONAL 
PROJECTS 

* SHORT WAVE NEWS 

* SUPPORTING FEATURES 

* NEWS COVERAGE 
* DATA SHEET 60 

Copies may also be obtained direct from the Publishers, 
24p. including postage. Published by Data Publications Ltd., 
57 Maida Vale, London W.9. 

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 com- 
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 -east 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 4f" z 3e" x 2" 
Complete assembly and wiring manual 25p, 
refundable on purchase of kit. 
Price : Standard kit .. £725 post free 

De -luxe £8.75 post free 
Trade enquiries invited. Mail order only. 

State pos. or neg. earth when ordering. 

DABAR 
ELECTRONIC 
PRODUCTS 

98a, LICHFIELD STREET, 
WALSALL, STAFFS. WS1 lUZ 

Tel. Walsall 34365 

U.H.F. T.V. AERIALS 
SUITABLE FOR COLOUR AND MONO- 

CHROME 
RECEPTION 
All U.H.F. aeri- 
als now fitted 
with tilting brac- 
ket and 4 ele- 
ment reflector. 

LOFT MOUNTING ARRAYS 
7 element 225. 11 element 2.75. 
14 element 3.25. 18 element 3.75. 
WALL MOUNTING e/w 
WALL ARM & BRACKET 

7 element 3.25. 11 element 3.75. 14 element 
4.25. 18 element 4.75. CHIMNEY MOUNT- 
ING ARRAYS c/w MAST & LASHING 
KIT. 7 element 4.00. 11 element 4.50. 
14 element 4.75. 18 element 5.25. MAST 
MOUNTING arrays only. 7 element 2.25. 
11 element 2.75. 14 element 3.25. 18 ele- 
ment 3.75. Complete assembly instructions 
with every aerial. LOW LOSS coaxial cable 
9np yd. KING TELEBOOSTERS from 3.75. 
LABGEAR all band V.H.F.-U.H.F.-F.M. 
radio mains operated pre -amps 7.50. State 
clearly channel number required on all 
orders. P.p.,on all aerials 50np. Accs. 15np 
C.W.O. Min. C.O.D. charge 25np. 

BBC -ITV -FM AERIALS 
BBC (band 1) Wall S/D 2.00. LOFT inverted T' 1.25. EXTERNAL 'H' array only 3.00. 
ITV (band 3) 5 element loft array 2.50. 
7 element 3.00. COMBINED BBC -ITV, 
loft 1+5 2.75. 1+7 3.50. WALL & CHIM- 
NEY UNITS ALSO AVAILABLE. Pre -amps 
from 3.75. COMBINED U.H.F.-V.H.F. 
aerials 1+5+9 4.00. 1+5+14 4.50. 
1+7+14 5.00. F.M. RADIO loft S/D 1.00 
3 element 3.25. 4 element 3.50. Standard 
coaxial plugs 9np. Coaxial. cable 5np yd. 
Outlet box 30np. P.p. all aerials 50np. 
Aces. 30np. C.W.O. Min. C.O.D. charge 
25np. Send 5np for fully illustrated lists. 

CALLERS WELCOMED 
OPEN ALL DAY SATURDAY 

K.V.A. ELECTRONICS 
40.41 MONARCH PARADE, LONDON 

ROAD, MITCHAM, SURREY 
Telephone 01-648 4884 

LOUDSPEAKER 

BARGAINS 

Fane Pop 100 watt 18" 8/15 ohm E19.50 
Fane Pop 60 watt 15" 8/15 ohm .. £11.15 
Fane Pop 50 watt 12" 8/15 ohm .. £925 
Top 20 12" 25 watt 8 or 15 ohm.. .. £6.75 
Top 10 10" 10 watt 8 or 15 ohm.. .. £3.25 
Baker Group 25 12" 25 watt 3, 8 or 15 ohm £655 
EMI 13 x 8, 3, 8 or 15 ohm £2.25 
EMI 13 x 8 with tweeter 3, 8 or 15 ohm .. £2.95 
EMI 13 x 8 twin tweeter 3, 8 or 15 ohm .. £3.60 
Handsome teak finish cabinet 17"x 10"x 6" 

for above 13 x 8 units (p. & p. 35p) .. £5.00 
Celestion 8" Round 15 ohm .. .. £2.05 
Celestion PS8 for Unilex .. .. .. £2.55 
Richard Allan 8" Round 8 ohm .. .. E2.75 
Fane 8" dual cone 8 ohm .. £2.85 
Handsome teak finish cabinet 17"x 10"x6" 

to suit all above 8" units (p. & p. 35p) £500 
Elac or Goodmans 8" x 5" 3, 8 or 15 ohm £2.15 
Handsome teak finish cabinet 12" x 8"x 6" 

for above 8 x 5 units (p. & p. 25p) .. £3.45 
ELAC 6f" dual cone 8 ohm .. .. £2.45 
E.M.I. 10 x 6, 3, 8 or 15 ohm .. .. £2.15 
Fane 7 x 4, 3 or 8 ohm .. £1.50 
Richard Allan 12" round 3 or 15 ohm.. £2.50 
2" or 2} 80 ohm .65 
PHILIPS Hi-Fi 20 watt type EL7032 Dual 

Cone 12^ 35-17000Hz .. .. .. £8.50 

All units guaranteed new and perfect. 
Prompt despatch p. & p. 25p per speaker. 

Send 9p stamps for our fabulous discount 
catalogue of radios, tape recorders, HiFi, etc. 

(illustrated). 

WILMSLOW 

AUDIO, M. O. Dept. 
10 Swan St., Wilmslow, 

Cheshire 
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R7 
680 

Solder on three insulated leads, to run to the 
front, middle and back sections, VC1, VC2 and VC3, 
of the ganged capacitor. Also take from the chassis 
tags the lead marked VC, El and that marked VC, 
E2. 

The assembled unit is fixed about 12in. from the 
ganged capacitor by bolts through its flanges and 
the chassis. Lead VC, El is taken under the capacitor, 
cut to length, and soldered to the front rotor (moving 
plates) tag. Lead VC, E2 is similarly taken to the 
rotor tag which is towards the rear of the capacitor. 
These leads provide direct earth -returns between the 
coils and capacitor. 

Cut and solder leads VC1, VC2 and VC3 to the 
sections of the capacitor. At the same time solder 
a lead to VC3 to bring up to TC1, which is fixed to a 
small bracket bolted to the back plate of the 
capacitor. 

The capacitor can now be screwed to the chassis, 
with a washer under each foot (to 
clear VC, El and E2 leads). If 
necessary, the r.f. and mixer 
assembly can be unbolted and put 
on its side without disconnecting 
any of the leads to the ganged 
capacitor, to trace wiring or other 
faults. 

Alignment. Coil cores are un- 
screwed and TC1 is half closed 
with VC4 and VC5 about one - 
quarter closed. With the ganged 
capacitor closed, adjust the core 
of L3 for a suitable band -end 
frequency (say 1700kHz, for Range 
3). Tune a little away from the 
extreme end of the band, and 
adjust the cores of L1 and L2 for 
best volume. VC4 and VC5 should 
now peak for best volume through - 

Fig. 5. Component layout for the i.f. amplifier. 
Again the board is shown separated from the 

chassis. 

5 

VR1 

Fig. 4. Circuit of the two -stage P6MHz i.f 
amplifier. Gain control VRI for the r.f. and i.f. 

stages is mounted on the front panel. 

out the band. If VC4 or VC5 is 
fully open, screw down TC1 a little. 
Lock L3 core with a nut, and if 
necessary re -adjust Ll and L2 
cores so that least movement of 
VC4 and VC5 is required through- 
out the band. Repeat for the other 
ranges. 

If "squegging" arises, causing 
oscillation and whistles towards 
the h.f. end of a band, L3 core may 
be too far in, or a resistor of about 
10012 to 1kf may be placed be- 
tween Tr2 collector and pin 9, or 
the winding to pin 9 can be un- 
soldered, and one turn removed. 
Place the coil in a holder while 
soldering. 

THE IF AMPLIFIER 
The circuit of this is shown in Fig. 4. It is a fixed 

tuned amplifier operating at 1.6MHz having five 
tuned circuits. There are two adjustable cores in 
i.f.t.1, two in i.f.t.2, and a single core in i.f.t.3. 

Emitter bias circuit resistors R3 and R6 are 
brought out to a lead which is later connected to 
the gain control VR1. This allows manual control of 
gain, to avoid overloading on strong signals. 

The detector diode Dl provides an audio output for 
the a.f. gain control VR2, and also a.g.c. bias for 
Trl. 

Construction. Resistors and capacitors are mounted 
on a plain Veroboard panel 5 X 112in., Fig. 5. This also 
takes pins or flying leads for VR1, VR2 and the 
negative supply line. The positive or chassis return is 
completed through the tags MC and receiver chassis. 

C2 

,', r}7 

: 

`+' é =' o C'"' 
O D 6 O p..6 

IFT1 1 

L3pin 8 

tFT2 

x112 

5x114' x1" 

ál 
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The 8 X lin. flanged "universal chassis" member is 
first drilled for the i.f.ts. Drilling positions can be 
found by pressing the pins on paper, placing the 
paper on the metal, and marking through with a 
sharply pointed tool. Remember to include holes for 
a trimming tool, so that the lower cores can be 
reached. 

A 90° section is snipped or sawn from each runner, 
112in. from the end. The member is then given two 
right-angled bends, forming a flanged part 5in. long, 
lin. wide, and 112in. high. The Veroboard is fixed to 
the flanges with bolts which also secure the MC 
tags. 

Insulated sleeving is put on the transistor leads, 
and the transistors are soldered on, the wires being 
cut shorter as necessary. A lead is soldered to pin 2 

* components list 

F/MIXER UNIT 
Resistors: 

RI 10k12 
R2 2.7kû 
R3 1.2k1) 

All kW 10%*: 

Capacitors: 
Cl 0.01µF C3 0.á11F C5 
C2 0.04µF C4 0.1µF C6 

Ait 12V minimum working voltage 
VC1, 2, 3 3 gang 315pF per section (Jackson) 
VC4 5OpF panel trimmer (Jackson C804) 
VC5 50pF panel trimmer (Jackson C804)' 
TCI 30pF beehive trimmer or similar 

Semiconductors: 
Tri 0C170 Tr2 

nductors 
1.1 Miniature coils (transistor) Slue range (Denco) 
L2 Miniature coils (transistor) Yellow range (Denco) 
L3 Miniature coils (transistor) White range (Deno) 

Miscellaneous: 
Veroboard 5 x 1kin. 0.15in. matrix. "Universal 
chassis" flanged member 8 x 2ín. (Home Radio). 
BOA valveholders (without skirt) 3. 

IF AMPLIFIER 
Resistors: 

Ri ; 56kS) 
R2 82k12 
R3 1k12 

Capacitors 
Cl 812F C3 0.11cF CS 
C2 ° 0.5,uF C4 0.1/.4F C6 
All 12V minimum working voltage 

Semiconductors: 
Tri: AF117 Tr2 

Miscellaneous: 
IFTI, 2 (Denco IFT18/1.6). IFT3, (Denco IFT17/1.6). 
"Universal chassis" flanged member 8 x tin. (Home 
Radio). Veroboard 5 x 

Additional materials 
Chassis 10 x 6 x 2in., cabinet 12 x 7 x 7in. (Type W. 
H. L. Smith). Pair brackets 4 x 41n. (Type C. H. L. 
Smith). Tuning drive mechanism (Type DL6 Home. 
Radio) RF gain control, VR1 2kCl linear poten- 
tiometer. Audio gain control, VR2 5kû log. 
potentiometer with switch. Sockets for: aerial, 
earth, speaker. Knobs, PPO battery. 

R4 ik12 R7 
R5 10k12 Ra 
R6 27k12 

R4 22k12 
R5 4 7k12 
R6 i kí2 

68011 

0.1µF 
0.01µF 

OA81 

General view of completed receiver with the r.f/mixer unit at the top 
and the i.f. unit immediately below the ganged tuning capacitor. 

of i.f.t.1 which will later run either to pin 8 on L3, 
or to the crystal unit collector. 

Alignment. The i.f. amplifier can be checked before 
fitting it in place. Temporarily join the VR1 lead to 
MC. Connect a 4.7k12 resistor or the 5kfk volume 
control from VR2 to MC, and take the a.f. output 
to phones or an audio amplifier as convenient. Con- 
nect the battery positive to MC, and negative to 
negative. 

The modulated signal from a generator tuned to 
1.6MHz can be loosely coupled to the lead from pin 
2 of i.f.t.l. The tone should be heard and all the i.f.t. 
cores rotated for best volume. 

The signal from the generator should be kept low, 
so that adjustment of the cores is not masked by the 
a.g.c. action. A correctly shaped tool, such as the 
Denco TT5, should be used since a wedge-shaped 
blade may easily break the cores. 

Should cores have been moved far from their pre - 
aligned settings, no signal may be heard. If so, inject 
the signal at Tr2 base, and adjust the core of i.f.t.3. 
Then inject at Trl base, and adjust both cores of 
i.f.t.2. Finally, adjust i.f.t.l with the signal at pin 2. 

If no signal generator is available, tune in, any 
station and adjust all the i.f.t. cores for best results. 

Two bolts through the end flanges mount the 
assembly a little clear of the variable capacitor, with 
i.f.t.3 at the front. Holes are required in the chassis 
of the receiver, so that the lower i.f.t. cores can be 
readjusted if necessary. 

A lead is run from the pin forming the connecting 
point for R3 and R6, through the receiver chassis to 
the r.f. gain control. VR2 and negative are similarly 
connected to the appropriate points. 

It will be observed that these sections of the 
receiver can be tested before adding the crystal 
filter stage, the lead from pin 2, i.f.t.l in Fig. 4, 
running directly to pin 8 of the oscillator coil L3. 

Next month we shall give full details of the 
crystal filter, audio stages and the optional BFO/ 
product detector unit. 
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BY ALL AUDIO FANS 
the 

TEXAN' 

REWARD 
. True Hi Fi at a remarkably low cost. It has all the 

features you could want -20W r.m.s. per channel- 
less than 0.1 per cent distortion at 1kHz-scratch 
and rumble filters-and so much more ... and it 
couldn't be easier to build. Six i.c.'s take care of the 
earlier stages while the printed circuit board, 
metalwork and the special low field mains trans- 
former will all be laid on for P.W. readers, especially 
for this project. 
The Texan has a beautiful appearance and beauti- 
ful performance and has been designed for P.W. 
by Richard Mann of Texas Instruments. 

PLUS MANY OTHER CONSTRUCTIONAL ARTICLES 
AND ALL THE REGULAR FEATURES. BE CERTAIN 

NOT TO MISS THE NEXT ISSUE. PRICE 20p 

Especially 
compiled for P. try/, this 

untangles 
the jungle of transistors 

no 
All the importantsupplement currentlyspecs are given for 

w available. available devices 
so all the own requirements YOU 

common 
and equivalents. work out your 

&the 

TREASURE TRACER Mk11 

Remember the Treasure 
Tracer (August '71)? As 
a feature it hit the jack- 
pot. Development has 
continued, taking note of 
readers comments and we 
now bring you the Trea- 
sure Tracer MkII. This 
has been designed to en- 
able the original builders 
to update their models, as 
well asforming a complete 
feature by itself. Although 
the cost is even lower 
than that of the original 
the performance has been 
improved. 



THE idea of using numerical indicator tubes to 
give a digital time display is not new; indeed 
several designs exist already to provide such a 

display using TTL elements for the logic circuitry. 
This article sets out to simplify the construction 

of a twenty-four hour digital clock in order to make it 
a practical proposition for the home constructor. The 
main simplification in construction results from the 
use of readily available printed circuit boards (the 
`Decade PCB' supplied by RS Components Ltd).* 

The mains frequency is used as the prime timing 
source, thus reducing the circuit complexity while 
maintaining sufficient accuracy for most needs. 

Only two types of integrated circuits are used 
throughout; the 7490 1 -.UL Decade Counter and the 
7441 TTL B.C.D. to Decimal Decoder/Driver. 

Although a zero reset facility is not included a 
simple method is shown for setting the clock initially 
using two push buttons. 

Either a light -emitting diode (l.e.d.) or a small 
filament lamp may be used to provide a combined 
decimal point and flashing seconds display. 

The power supply is much simplified by the use of 
a monolithic voltage regulator for the 5V regulated 
supply needed for the integrated circuits. 

For simplicity the design is separated into three 
distinct units, the power supply, the countdown 
board (which also includes initial setting) and the 
seconds flasher. The circuit diagrams for these units 
are shown in the article. 

CHOICE OF COMPONENTS 
The use of TTL modules for the counting and dis- 

play decoding functions is decided on grounds of 
cost. TTL families such as the 7400 series are so 
popular and have sold in such volume that the cur- 
rent prices are ridiculously low. In fact the modules 
used have operational capabilities far in excess of 
those needed for this particular application, using 

SW1 
(press to set hours) 

N.O. 

77'1w. 

Gnd. Gnd. Gnd. Gnd. 

* Reference to the components list indicates that 
a number of items are manufactured by RS 
Components Ltd. These items may be ordered 
through radio and electronic component dealers. 
RS Components will not supply these items direct 
to the general public. 

+5V +5V n rim [7 
7 1 7 1 

IC1 
7490 C 

4-10 

14 

50Hz input aA 

+5V 

IC2 
7490 
+5 

14 

C 

N. 

Gnd. Gnd. n- 

R3 
180 

7 1 

1C3 
7490 ( 
+10 

8 14 

uuuuuu. 
Gnd. . 

L1 
Light emitting diode 

or 
filament lamp 

N.C. ] W SW2 
(-0 j 1)-6 SW2 

to set minutes) 

Gnd. +5V 

-Put' F". 
IC4 

7490 C +6 

yuyuuu 
Gnd. 

14 

Tr1 
BC108 

Gnd. 

141 
D3 

1N4001 

Fig. 1: Details of the "countdown module" including the setting switches and the decimal point circuitry. Output to the display module is taken 
from the arrowed connection (top left). 

1088 



clock J.G.MERCER 

circuitry 'just good enough' would be prohibitively 
expensive. 

Several different types of numerical indicator 
tubes may be used in place of those specified in the 
components list. Since the tube connections are 
clearly annotated on the printed circuit board almost 
any cold cathode tube with or without decimal 
points may be used provided that the wire leads are 
at least 112in. in length. Tubes with a red lacquer 
coating are preferable from the point of view of 
contrast and clarity, but clear tubes may be used 
behind a red screen. The red filter is necessary to 
block the blue portion of the spectrum contained in 
the tube discharge to give sharply defined numerals. 

The use of a monolithic voltage regulator for the 
5V power supply gives good performance together 
with considerable circuit simplification. The regulator 
used has high noise immunity, internal overload and 
short circuit protection. 

For the decimal point and 
seconds indicator a light 
emitting diode was used in 
the prototype to provide a T1 

clear light source with a 
low current consumption ó6.3V 
but since a driving transis- ó AC 

tor is used a small 5V or 
6V 40mA filament indicator 
may be used. 240V 

AC 

Fig. 2: Complete P.S.U. including the 
5V rail, earth to all ICs and 180V 

numicator tube supply. 

* components list 

Resistors 
R1 16162 (on each PC board) 
R2 1.2kf2 
R3 33112 
R4 18Oû 

All 10% 4W 

Capacitors 
Cl 4700µF 10V electrolytic 
C2 10µF 10V electrolytic 
C3 0.011.LF 250V polyester 
C4 32µF 450V electrolytic 

Semiconductors 
D1 'Bridge Rectifier Rec 41A' (RS Components) 
D2 'Rectifier Rec 53A' (RS Components) 
D3 1 N4001 
MVR 'Monolithic Voltage Regulator MRV5V' (RS 

Components) 
Z1 BZY88 Zener 
Tri BC108 

Switches 
SW1 1 Push to changeover switch. Min. Push co 
SW2 f (RS Components) 

Integrated Circuits 
IC1-1C8 7490 TTL (RS Components) or Texas 

SN7490N 
IC9-1C12 7441 TTL (RS Components) or Texas 

SN74141 

Miscellaneous 
T1 'Midget mains transformer 250V' 

0-250V at 25mA 6.3V at 1-2A (RS 
Components) 

L1 Light emitting diode (or filament lamp 
without 1802 resistor) 

DC1-DC4 Printed Circuit Board 'Decade PCB' (RS 
Components) 

N1 -N4 Numicator tube °RS Num Tube' (RS 
Components) or Hivac XN series (see 
text) 

Escutcheon plate (for front panel-optional) 'Flush 
meter kit' (RS Components) 
Complete metalwork in 16s.w.g. aluminium alloy, 
undrilled, but with front panel punched for read-out 
is available from H. L. Smith & Co., 289 Edgware Rd., 
London, W.2, at £1-204-24p on orders by post. 

NOTE 
RS Components, mentioned in this list used to be 
known by the name "Radiospares". 

0 0 240V 

EAC 
N 
D2 

REC53A 

R2 1.2k 
1i2w 

MVR 
5V 

Cl 
4700}F 

10V 

C4 
32}.1F 

C 

MAM, 
R3 33k 

1,2w 

C2 
1O}iF 

10VT 
ZY88B 

4+5V to all I.C.'s 

Z1 

® 

F 

n 

50Hz input 

47V C3 
O 01p 

Gnd. to ail LC:s 

Approx.160V to tube anodes 
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of vi g Direction of viewi 
I 

Dec. point 
g _ Dec point 

7 right 
laft 

ß 
XN13 type 

Fig. 3: (above) Base connections for the numicator tubes. 

Fig. 4: (right) The pin connections for th.e integrated circuits. The top view of the dual in -line package is shown. 

Fig. 5: (below) The circuit diagram of the display module. This consists of four assembled decade counter boards-marked OCf, DC2, DC3 
and DC4. 

DL.4 i D.C.3 

Input 
A NC 

InpDt RO(1) R0(2) 

Gnd. +5V 

IC8 
7490 - 

14 

C 

Gnd. 

IC9+IC7+24 

+5V 

8nnrtinn F 
IC9 

7441 C 

Tens hours 
16 

Gnd. +5V 

IC7 
7490 

+5V 

14 

D.C.2 

9 8 0 5 4 6 7 3 2 
BCD -to -decimal 
decoder/driver 

A D B C 

nnnF 
IC10 
7441 

Units hours 
16 

C 

180V 

O 

R1 
16k 

1/2w 

A N1 
R1 

16k 
1/2w 

N2 

Gnd. +5V 

írinnnrí 

8 

IC6 
7490 C 

+6 
14 yuuu 

Gnd. 

D.C.1 

+5V 
Gnd. Gnd. 

1-7371F 

+5V 

nrinnnF 
IC11 
7441 

Tens minutes 
16 

R1 
16k 

1,2w 

N3 

IC5 
7490 
+10 

14 uyuuu 
}Gnd - --- 
+5V 

nñnnn í 
Display 

module input 

IC12 
7441 

Units minutes 

R1 
16k 

1/2w 

N4 

16 

C 
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The decoder counter board shown 
from the front and rear. Below 
left:' two views of the completed 

digital clock. 

Fig. 6 (below) Details of the 
modification that has to be made 

to the decade boards, 

Modified board 
Boards DC 2 , 3 , 4. 

The 250V a.c. secondary of the transformer is used 
in conjunction with ä single capacitor and rectifier to 
supply the tubes with the necessary voltage via a 
current limiting series resistor. 

The 6.3V secondary provides both the timing 
source and the 5V power supply as will be seen from 
reference to Fig. 2. The 50Hz timing signal is simply 
half wave rectified 6.3V which is clipped with a - 

4.7V zener diode to provide an -input signal which 
approximates to a square wave. 

The 6.3V secondary is also connected to a bridge 
rectifier and a smoothing capacitor which forms the 
supply for the monolithic voltage regulator the out- 
put of the regulator is fed to the integrated circuits 
via a 10µF electrolytic and a 0.01µF polyester capa- 
citor to cope with any spikes generated on the 
integrated circuts d.c. supply line. 

-continued on page 1114 
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F.M. RADIO SERVICING HANDBOOK 
By Gordon J. King 
Published by Newnes-Butterworth 
206 pages, 9f x 6 inches. Hard covers 
Price £3 

SINCE the first edition of this handbook came out 
in 1957 it has been reprinted four times so it is 
fair to assume that it has proved very popular. 

What I do not understand is why it is called a 
"servicing" handbook! The first eight chapters pro- 
vide a wonderful discourse ranging from a discussion 
of the basic f.m. signal through detailed description 
of the various stages of an f.m. receiver to aerials 
for f.m. and v.h.f. propagation. 

While all this knowledge may be highly interesting 
it is not until Chapter 9 that we reach "F.M. receiver 
alignment", a measly twelve and a half pages. The 
meat, such as it is, is in the following chapter 
"Servicing the F.M. Receiver", just thirteen pages 
which include three full page circuit diagrams. 
Chapter 11 gives the desirable specifications for 
f.m. receivers and systems and quotes extracts from 
the DIN 45-500 standards. And that is that. 

I thoroughly enjoyed reading the book but then 
I don't service f.m. receivers for a living. If I was a 
serviceman seeking practical information I'd have to 
look elsewhere for guidance.-AED. 

PICKUPS AND LOUDSPEAKERS 
E. By John Earl 

Published by Fountain Press Ltd., 
46, Chancery Lane, London WC2. 
240pp. 8 x Sin. Price: £3.00. 

N the technical bibliography, there are handbooks 
and viewbooks. The first category is a large one: 
books from which one seeks a reference. In the 

latter category we find those whose facts are as 
impeccable, whose sources as well -researched, whose 
theses are as convincingly marshalled, but whose 
roughage of information is flavoured by the spice of 
a well-informed personal opinion. 

Such are the series of `Choose and Use' books from 
Fountain, companion volumes: Tuners and Amplifiers, 
by the same author and Tape Recorders by H. W. 
Hellyer. Their excellent presentation makes them 
easy reading, and a proud addition to the bookshelf. 
Between the three volumes, the whole domestic 
audio scene is covered. 

John Earl as a regular equipment reviewer, 
trenchant and perceptive, is peculiarly qualified to 
be able to take a broad, yet penetrating, view of his 
subject. The main approach in Pickups and Loud- 
speakers is essentially practical, with sufficient theory 
to underline the facts one needs in order to compare 
and evaluate. At the prices one can nowadays buy 
pickup arms, cartridges and loudspeakers, such 
guidance is vitally necessary. 

Books reviewed on this 
page are normally obtain- 
able through any retail book- 
shop. In this instance, the 
information printed in heavy 
type should be quoted. 

His introductory chapter is a brief run-through of 
basic principles, but manages to include an interest- 
ing exposition on disc manufacture. Chapter 2 digs 
more deeply into the mechanical construction and 
operation, and the electrical properties of pickups. 
That is-cartridges and arm. I am very happy to note 
that this author at least regards the two items as a 
combined factor in hi-fi. 

Progressing, Chapter 3 advises on matching and 
loading, the next on choice. Between them, these two 
chapters answer many of the questions a prospective 
buyer may want (and be too shy?) to ask. 

Three more chapters deal in the same way with 
the loudspeaker. Here there is an area of controversy. 
and not all authorities will agree with the author's 
conclusions and some of the information must be 
assimilated in conjunction with Tuners and Ampli- 
fiers. I was very glad to see, in this section, some 
sensible notes on efficiency and power. Too many 
misconceptions exist and Mr. Earl's gift of lucid 
exposition is refreshing. A chapter on turntable 
units and another on headphones complete the 
book. 

This is a helpful and entertaining addition to the 
audio bookshelves. Even at a relatively high price of three pounds Pickups and Loudspeakers is good 
value and heartily recommended. H.W.H. 

1972 WORLD RADIO-TV HANDBOOK 
Published by Billboard Publications Inc. and 
available from Fountain Press. 
384 pages, 9x6in. Price £2.80. 

IF you're interested in DX and don't have a copy of 
the World Radio-TV Handbook, you don't know 
what you are missing. This is the "Bible" which 

can be consulted for all kinds of information. Take 
an obscure country such as the Ivory Coast; we can 
find a list of all the radio stations, seven of them, 
their frequencies, their hours of operation, the net- 
work that they belong to, where to find out programme 
details, the languages used, the announcements 
used, the interval signal used and so much more. 

Turning to the TV section we can see that the ser- 
vice is Government owned but is also commercial, 
how many stations there are, their channels and 
powers, the hours of operation and the number of TV sets. Even the names and addresses of the chief 
personalities are given. 

Comprehensive? I should say it is. The above in- formation is for a small country-imagine what it's 
like for a large one! The formula of presentation has 
not changed over the years but each edition is 
different, largely because of the continued growth of 
broadcasting. The complete anarchy on the Short Waves (and Medium Waves if that is your "thing") 
has made life more and more difficult for the DXer but the WRTH will enable you to do the best you can-without it you are_lost. ILW,M, 
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EVERYTHING BRAND NEW 

AND TO SPECIFICATION 
No surplus, clearance lines or 
manufacturers' seconds. 

SEMI -CONDUCTORS 
All power types with 
free insulating sets 
1/4914 
1N916 
1N1763A 
1N3754 
1N5399 
1N540L 
1044 
18940 
2X696 
2X697 
2N706 
2X930 
2N1132 
2X1302 
2X1303 
2X1304 
2X1305 
2N13o6 
2N1307 
2X1309 
2X1613 
2X1711 
2N1893 
2X2147 
2N2218 
2N2218A 
2X2219 
2X2270 
2N2369A 
2X2483 
2.N2484 
2N2646 
2X2904 
2X2905 
2N2905A 
2X2924 
2X2925 
2X2926 
2X3053 
2X3054 
2X3702 
2X3703 
2X3704 
2X3705 
2X3706 
2X3708 
21.73709 
2X3710 
2X3711 
2X3794 
2/3819 
2X3820 
2X3904 
2N3906 
2X4036 
2.114058 
2X4059 
2X4o60 
2X4061 
2X4124 
2X4126 
2X4284 
2X4286 
2X4289 
2X4291 
2X4410 
2N4991 
2X5062 
2X5457 
2X5459 
40250 
40251 
40361 
40362 
40602 
AC107 
AC126 
AC127 
AC128 
AC141H 
AC141HK 

5p AC14211 25p 
10p AC142BK 29p 
24p AC153K 22p 
20p AC176 16p 
21p AC1761I 17p 
28p AC187K 17p 

9p ACY17 31p 
5p ACY18 19p 

17p ACY19 13p 
18p ACY20 20p 
12p ACY2I 21p 
23p ACY22 21p 
29p ACY39 63p 
19p ACY40 17p 
19p ACY41 18p 
26p ACY44 31p 
26p AD142 50p 
33p AD149 58p 
33p AD150 50p 
36p AD161/AD162 
23p matched pair 60p 
26p AF114 24p 
54p AF115 24p 
95p AF116 22p 
34p AF117 22p 
44p AF118 82p 
38p AF124 249 
62p AF125 24p 
19p AF126 lip 
35p AF127 lip 
42p AF139 33p 
47p AF239 36p 
38p ASY26 27p 
44p ASY27 36p 
47p ASY28 27p 
20p ASY29 36p 
22p A11111 97p 
llp B30C250 24p 
27p B1912 66p 
60p B5041 72p 
13p BA1O2 25p 
13p BA130 lip 
13p BA145 27p 
13p BA156 13p 
13p BB103/B 16p 
lOp BB103/G l6p 
llp BC108 llp 
13p BC109 l2p 
13p BC122 llp 
15p BC125 15p 
23p BC126 22p 
53p BC140 30p 
35p BC147 10p 
35p BC148 913 

55p BC149 lOp 
13p BC153 19p 
10p BC169 llp 
llp BC177 14p 
llp BC178 13p 
18p BC179 14p 
27p BC182L 
24p BC183L 
15p BC184L 
15p BC186 
15p BC212L 
24p BC213L 
62p BC214L 
61p BC257 
49p BC259 
49p BC267 
7Ip BC268 
89p BC269 
55p BC300 
68p BC301 
52p BC303 
46p BCY30 
20p BCY31 
20p BCY70 
20p BCY71 
34p BCY72 
37p BD130 

0075 
llp 0081 
10p 0081D 
llp 0083 
42p 0084 
16p P346A 
16p S2CN1 
l6p 0111 

9p 8D4 
9p V763 

17p W106B1 
15p W02 
17p WP0'2 
49p ZTX300 
37p ZTX301 
60p ZTX302 
60p 
70p 
18p 
33p 
15p 
50p 

101)181 79p 
BD131 80p 
BD135 sop 
BD136 44p 
BDY2o 01p 
BFIIS 23p 
BF167 18p 
131,173 19p 
BF177 2ap 
BF194 14p 
BF195 15p 
BF254 14p 
BF255 lip 
BFX29 llp 
BFX84 lip 
BFXBi 321 
BFX87 29p 
BFX88 l6p 
BFY50 23p 
BFYS I 20p 
BFYS1 13p 
BSX20 l6p 
BY184 45p 
BY238 18p 
BYX38-3o0 381, 
BYX38-300113Hp 
C407 17p 
C76:. 191, 
EA403 l0p 
EB383 10p 
EC401 18p 
E0401 17p 
NKT211 25p 
NIíT212 25p 
NKT213 25p 
NKT214 239 
NKT217 50p 
NKT261 lip 
NKT271 18p 
NKT274 18p 
NKT403 65p 
NKT405 79p 
NKT613F 30p 
NKT6741' 24p 
0A47 Op 
OA90 Op 
OA91 5p 
0A95 6p 
OA200 9p 
OA20'S lOp 
0019 50p 
0035 42p 
0029 76p 
0035 60p 
0036 65p 
0041 42p 
0044 42p 
0070 lip 
0071 38p 

40p 
25p 
25p 
25p 
25p 
lisp 
10p 
10p 
lip 
28p 
45p 
401, 
95p 
lip 
10p 
2lp 

ZTX303 lip 
ZTX304 27p 
ZTX330 13p 
ZTX331. 27p 
ZTX500 lop 

IOW/1582 BAXANDALL SPEAKER 

ELECTR01 A 
Electronic Component 

Specialists 
Add good appearance to your building 

SIEMENS 

CAPACITORS 
These electtolyie capacitors are all in the 
same style and colour and greatly enhance 
Use appearance of the finished article when 
built. With axial leads and clearly marked 
polarity. 
0'471,Fdj100V., 1.1/100V., 4.7/100V. -7p : 10/100V., 8p : 22/100V., 9p : 

470µF/16V., 47µF/100V., 220/35V., 100/63V., 470/25V., 12p : 210/50V., 
1000/16V., 470/35V., 110/63V., 100/100V., 18p : 1000/25V., 470/50V., 22p 
2200/16V., 1000/31V., 220/100V., 27p : 4700/16V., 39p. (Page 34 of catalogue 
loe full list of more than 00 values. 

DISCOUNTS 
10% discount is allowed on orders 
for £5 to £15 io value. 
15% discount allowed on orders 
over £15. No discount on items 
marked NETT. Prices subject to 
alteration without notice. Ternis of 
business-C.W.O. as ira Eteelro. 
value Catalogue. 

SIEMENS TTL LCs-- wide range in stock at an all time low in prices. 

RESISTORS 10%-5%- 2% 
.de 

C 
C 
C 
C 
C 

MO 
wW 
ww 
WW 

Power Toleranee Range Values 
in ebene 

1/20W 5 82-220K EIS 
l/8W 4.7-470K E24 
1/4W 10°0 4.7-10M E12 
1/2W " 4.7-10M E24 
1W 4.7-1030 E12 
112W 10-131 E24 
1W 10ú0 t 1/20 01 0.22-3.9 E12 
3W l2 -10K E12 
7W -,,, 12-10K E12 

1to910to99 100up 
(see note below) 

9 8 
1 0.8 0-7 
1 0.8 0.7 
12 I 09 
2-5 l 1.9 
4 3.5 3 

fi 

7 6 
9 9 

Codes : C=carbon Oleo high stability low noise 

ñí0= metal oxide Iylectrosil TR5 ultra low noise 

WW -wire wound Plessey 

Values : 
Ell denotes series: 30, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and their decades 
Eli: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 72, 91 and their decades. 
Prices are in pence each for same ohmic value and potier rating, NOT mixed values. 
(Ignore fractions of Ip on total value of resistor order). 

VEROBOARD ; SWITCHES ; INDICATOR LIGHTS ; DIN CONNECTORS.ete 

CATALOGUE 
The latest Eleetrovalue catalogue 
(1971 -2nd edition) contains 64 
pages packed with hundreds of 
items and valuable illustrated 
information. Post free 10p. 
FREE with orders over 4125. 

AMPLIFIERS 
SO WATT BAILEY PARTS 
Transistors and PCB for one 
channel 26.46 
Capacitors, resistors (metal Oxide), 
and transistors, one channel. 68.41 
Complete unregulated power 
supply pack. 24.75 
Suitable heatsink 10DN400C. 55p 

MAINLINE 
70W. main amplifier module kit 
£1260 nett. 

Power supply kit 06.00 nett 
Suitable pre -amp kit 2625 nett 
(less chassis 4, panel) 

Above for mono only. 

STEREO PACK OF MAINLINE 
UNITS for building into your own 
cabinet -2 power amps, pre -amp 
control unit, power supply unit 
and matched controls, nett 43840 

MULLARD polyester C280 series 
250V 10% 0.01: 0.032: 0033, 0-047 3p ea. 0068; 
0.1, 0.15 4p, 011 5p, 10%: 0.33 7p, 0.47 8p, 0.68 11p, 
1µF 149.1.511F 216,2'212F 249. 

MULLARD SUB -MIN ELECTROLYTIC 
C426 range axial lead 6p each 
Values9/F/V): 064/64; 1/40; 1-8/25; 25/10; 25/64; 4/10; 
4/40: 5/64; 6.4/64:64/25: 814; 8/40; 10/1-5; 10/16; 10/64; 
125/25: 16/40: 10/16; 20/64; 25/6-4; 25/25; 32/4; 32/10; 
31/40; 31/64: 40/16; 40/1-5; 50/64; 50/25; 50/40; 64/4; 
64/10; 80/25; 80116; 80/15; 100/6-4; 125/4; 115/10; 
125/16; 160/925;100/64; 200/10; 250/4; 320/25; 310/64: 
400/4; 100/2.5. 

ZENER DIODES 
5% Sill range E24 values; 400mW : 2.7V to 30V 15p each 
1W: 6.8V to 82V 27p each 1.5W: 4.7V to 75V 60p each 
Clip to increase 1.5W rating to 3 watts (type 266p') 4p. 

LARGE CAPACITORS 
High ripple current types: 1000/25 28p; 1000/50 41p; 
1000/100 82p; 2000/15 37p; 2000/50 57p; 1000/100 21.44; 
1500/64 77p; 2500/70 98p; 5000/25 62p; 5000/50 21.10; 
5000/1.00 22.91. 

CARBON TRACK 
POTENTIOMETERS, long spindles 
Double wiper ensures minimum noise level. 
Single gang linear 100 52, to 2-131 12 129 
Single gang log 4.756 S2 to 22M S2 12p 
Dual gang linear 4-7K S2 to 223151 42p 
Dual gang log 4-7K S2 to 2.231 S2 42p 
Log/antilog 10K. 47K, 1M S1 only 42p 
Any type with 2A D.P. mains switch, extra 12p 

Please note: only decades of 10, 21 and 47 ore available 
within ranges quoted. 

SIEMENS' 5% TOLERANCE 
POLYCARBONATE CAPICITORS 

250V up to 0-1mF, 100V 0-1mF and above. 
001, 0.11, 0-015, 0.018, 0.021, 0.027 59 
0033, 0047, 0.056, 0068, 0-081, 0-01, 04, 042, 045, 
018, 021, 6p. 
0.31, 0.30, Sp, 0.47, 10p, 0.56, 139, 0-68, 1513. 

DUAL CONCENTRIC 
In any combination of above values, less switch 809 

with switch 72p 

Handbook of Transistor Equivalent and Substitutes 40p 
Handbook of Tested Transistor Circuits 40p 
Colour Code Wall Chart 159 
(P/P on above ordered separately, add 3P). 

As designed by P. J. Baxandall and originally 
described in "Wireless World". Complete kit including S.DeCS 
speaker unit, equalising network and special cabinet -sisy jaeturer's prices increase sougldy by on these on (18' X 12' X 10' when assembled) supplied cut to Pages 57, 52 and 53 since printing ota catalogue. S-DeC 
size. 10 watts/15 ohms. Carr. free on U.K. 41 -44, Four pack 4530, DeCSTOR pack 22.88. T -Dec, 

may be temperature -cycled (208 points), 22.88. µDecA, 
Nett It 13.90 es. 18, µDecB, 05.94. Also I.C. carriers. 

ELECTROO ÁL EUEU 

CARBON SKELETON PRE-SETS 
Small high quality, type PR, linear only 10052, 220 Sd 

4706,1K,2KI, 4K7, 10K, 22K. 47K, 100K, 220K, 470K, 
1M, 2M2, 5M, 10M S2 Vertical or horizontal mounting 5p 
each. 

POSTAGE AND PACKING 
Free on orders over £2. Please add 10p if orders under £2. 
Overseas orders welcome ; carriage and insurance are 
charged at cost. 

U.S.A. CUSTOMERS are invited to contact ELECTRO - 
VALUE AMERICA, P.O. Box 27, Swarthmore, PA 19081 
for special prices 

(Dept. P.W. 472) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 01W 

Hours: 9-5.30: Sat. 1 p.m. Tel.: Egham 5533 & 4757 (STD 0784-3) Telex 264475 
ELECTROVALUE-AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT IN 1965 
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1Tthco$cdne 
EFFECTS LIGHTING EQUIPMENT 

Wheel and Cassette Projectors 
Moire - Liquid - Graphic - Polaroid 

Strobes - Kaleidoscope Lenses - Lamps 
and Fittings - Spot Banks 

Your enquiries welcomed 

EFFECTS PROJECTORS 
DISCO IMP, 150 watt 
LIQUIMATIC MINI, 50 watt QI with 

6" wheel 
DISCOWHEEL, 50 watt QI with 

quick change Cassette 
GNOME 150, 150 watt QI with 

Cassette 
LIQUIMATIC, 150 watt QI with 6" 

wheel 
PLUTO TUTOR -2, 250 watt QI with 

Cassette and 6" wheel 
TUTOR -2, with Liquisplode Tank 
KALEIDOSCOPE LENS (for Tutor -2) 
6" Liquid Wheel and Crystal Wheel 
Liquid Cassette and Moire (24 

different types to choose from) 
Portable Hi -Power Strobes 

TRADE & RETAIL SUPPLIED 

; D%SCOSoued 

DISCOTHEQUE EQUIPMENT 
PA SOUND Si LIGHTING 
from 3 SPECIALISED DISCO STUDIOS 

DISCO SUPER. Two high quality turntables, pre -amp. cross -fade between decks, pre -cade and listen facilities,mic over -ride, aux inputs, full controls for all facilities, deck inputs via break -lacks. And VU meter for visual monitoring of inputs and outputs. Headphone monitor socket. Output 100 watts r.m.s. DJ 30L Mk. II Sound to Light Unit Incorporated. (aiso available DISCO -PLINTH, DISCO -IMP, DISCO MINI, DISCO STANDARD, as 'Super' less Light Unit. 100 watts r.m.s. 
DISCO SUPREME, 3 turntable version of 'Super', 100 watts r.m.s. Power output can be increased in multiples of 100 watts to suit customers' requirements. 
DJ DISCO AMPLIFIER, 100 watts r.m.s. with all facilities 
SOUND CONTROLLED PSYCHEDELIC LIGHT UNIT DJ 60L Mk. II 1,000 watts per channel over three channels- bass. mid. and treble 
PSYCHEDELIC SOUND TO LIGHT CONTROL UNIT DJ 30L Mk. 111,000 watts per channel over three channels - bass, mid, and treble 
70WATT P.A. MIXERAMP DJ 70S. One of the finest available - 30-20,000 Hz ± 3db 
CONSORT SPEAKER, 2 x 12" 100 watt system 
MICROPHONES STANDS & BOOMS EFFECTS PRO- 
JECTORS SPARES & ACCESSORIES STROBES 
COLOUR DISPLAYS MIXERS AMPLIFIERS AND ALL 
P.A. DISCOTHEQUE GEAR - DESIGNED AND ESPECIALLY 
MADE TO GET THE BEST FROM YOUR MOBILE OR 
PERMANENT INSTALLATION. 

PACKAGE 
DEAL PRICES 
ON REQUEST 

CREDIT TERMS 
FOR CALLERS 

SEE HEAR AND SELECT FROM A COMPLETE RANGE OF SOUND AND LIGHT- ING EQUIPMENT AT ANY OF THESE DISCO CENTRES. LITERATURE AND QUOTATIONS ON REQUEST. 

18CO.CQnC 
536 Sutton Rd. Southend, Essex. 

Southend 0702 611577. 

OPEN 6 DAYS A WEEK WITH VALUE -FOR - 
MONEY PRICES -12 MONTHS' GUARANTEE 
CREDIT TERMS AVAILABLE FOR CALLERS 

Zo 

iscasound 
122 Balls Pond Rd. London, N.1 

01-254 5779. 

Henry's Disco Centre 
309 Edgware Rd. London, W.2. 

01-723 6963 
NEW DISCO STUDIO NOW OPEN AT: DISCOSOUND (Birmingham) Ltd. 494, Bristol Rd., Selly Oak, B'HAM Tel. (021) 472-1141 

6 or 12 Watt QUALITY AMPLIFIERS 
Go Solid State Stereo at a very reason- able cost 
This powerful range of Stereo Amplifiers, 
currently being used in O.E.M's production equipments, are genuine high quality low distortion (averaging 0.2%) units using high grade components, based on the well proven Plessey integrated circuit amplifiers. Each is fully tested ana assembled on a silk screened printed circuit board with tone control pre -amp section and power amplifiers. The circuit features printed circuit mounted controls for volume, balance and tone, together with bridge rectifier and smoothing capacitor and only needs extra; 13 to 15v A.C. from any transformer rated at about IA (2A for 12watt models). Input sensitivity (100mV at full gain) and impedance are chosen to suit crystal pick-ups a nd tuners to level from 50 to 

601 Amplifier, 3}3watts 
frequency response 

for 802 load, with I treble control, Size: Front Si" x 2f"h x 2f"d Price £5.95 602 Amplifier, 3+3watts r.m.s. for 82 load, with separate bass and treble controls, size: Front 5f" x lá"h x 6f"d. Price £7.49 1202 Amplifier, 6+6watts r.m.s. for 1502 load, with separate bass and treble controls, size: Front 5f" x 2n"h x 6f"d. Price £1314 Mains transformers : for use with 600 series amplifiers. Price E1 20 
for 

Also available in KIT usem 
withfor 1200 series amplifiers. Price E1 90 

orCheques, 

P.O.s, plus 12p post and packiic 
,o amplifier less 12.5%. 

to THE AUTOTRON COMPANY, HIXON, STAFFORD Discount quotations for quantity orders, 5 to 1000. Trade enquiries invited. 

BAKER 12in. REGENT 
An- inexpensive unit for the beginner in high fidelity and for general purposes. May be used to advantage with any Radio, Amplifier or Television receiver. 
Maximum Power 15 watts 
Bass Resonance 45 c.p,s. 
Flux Density 12, 000 gauss 
Voice Coil impedance 

3 or 8 or 15 ohm models 
Useful response 

45-13,000 c.p.s. POST Nett weight 5 lbs. FREE 
GUITAR MODEL "GROUP 25" f7 
25 watt rating 
Latest catalogue Sp with enclosure plans. 

7 

Baker Reproducers Ltd 
Benham Manor Road Passage, Thornton Heath, Surrey. 01-684-1665 
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Continued from the March issue 

Layout and wiring 
The component layout of each preamplifier is 

shown in Fig. 14. A standard Sin. (along tracks) X 

334in. piece of 0.15in. matrix Veroboard is used for 
each, with the rear 2in. approx. of the boards left 
unused to provide a handgrip. The numbers along 
the top of the board in Fig. 14 correspond with the 
edge connector pin numbers in the circuit, Fig. 6; the 
lettering of horizontal rows of holes is just arbitrary. 

Before fitting the components, make the 38 breaks 
in the tracks, preferably with the proper Vero tool. 
Then check the fit of the board in an edge connector 
-it will probably be necessary to file away the sides 
slightly. Then solder in the components and links 
taking special care with the lead identification of 
electrolytic capacitors and transistors. A miniature 
soldering iron is essential. Note that the unused 
portions of all the tracks are strapped together and 
are connected to earth via pin 1. Make a final check 
that no tracks have been shorted together by stray 
blobs of solder and that the bare metal transistor 
cases do not touch other wiring as they are not 
isolated but connected to the transistor collectors. 

The wiring of the front panel and edge connectors 
is shown in Fig. 15. Keep all wiring between the con- 
nectors and the controls close to the panel and as 
short as possible, using screened cable where indi- 
cated. Note that all earth connections and cable 
screen connections are made to one point-the body 
of the volume control. A good hot soldering iron 
is needed to flow solder on to the back of the con- 
trol's case and prolonged heating should be avoided. 
Some components are carried by Si, S2 and the 
headphone socket. Those on S1 are anchored at one 
end only and should have the shortest possible leads. 
A cylindrical screen (cut from a tin can) surrounds 
the whole of Si and its components and this can 
easily be bent into a shape that will clip into position, 
or can be soldered in place. 

A warning about soldering to the edge connector 
pins: the plastic connector body softens readily with 
heat and an almost imperceptible resulting movement 
of a pin can give contact trouble later. The rule. there 

PART 3 C.R. BRADLEY 

fore is to solder to the edge connectors only with a 
board plugged in (to keep the pins located) and with 
quick application of 'a hot iron. 

The general arrangement of the plinth electronics 
is shown in Fig. 16. The power supply components are 
positioned in this case to give clearance for the turn- 
table motor at rear left; for a different arrangement 
the only requirement is to keep them as far as pos- 
sible from the preamplifier boards and signal wiring. 
A piece of paxolin supported by two scrap aluminium 
brackets carries the bridge diodes Dl -4 and a tagstrip 
carries some other components. A metal strap secures 
C17 and C18. 

Plinth completion 
With the preamplifiers plugged in but FS1 and FS2 

not present, connect the mains supply and switch on. 
Check that the panel neon lights and that the follow- 
ing voltages (within 10%0) are present: 

C17/C18 positive 45V 
C16 positive 30V 

If the latter reading is incorrect investigate why 

Underside view of plinth showing wiring details. 
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Remainder of board not used 

Fig. 14 (above): Component layout of identical left and right pre- 
amplifier boards, wired from track side of Veroboard. 

(OM 0646 

R audio 
from 22 

pin 3 

Mains from 
FS1,C20 

L audio 
from Z1 
pin 3 

To L 
speaker 
terminal 

Mains to 
T, turntable 

(To + 
via panel) 

I 
1 

R31(L) 1 

131 

(Rl 
Headphones 

To Z2 
pin 6 

18 19 20 21 22 23 24 

3 R23 
INAM m- 

Open link 'A' 
to insert an 
output Isolating 
capacitor 

Open link 'B' 
to measure Tr4 
collector current 

Earthing link 
across all 
unused tracks 

Fig. 15(below): Wiring of front panel and preamplifier edge connectors. 
Note the volume control earthing points. 

C16 -ve - 
C17/ C18 -ve 4- Separate wires from common earth 

point on VR1 body 

Rear panel (phono socket outers)f .s 
T1 screen, mains earth- To tape 

output Turntable chassis4-,VR2(R) sockets 
Pickup arm bodyf-. 

Right 
preamplifier 

HT from C16 R -Ve 

the preamplifiers are not drawing correct current, 
using the typical voltages and currents given as a 
guide in Fig. 6. The transistor collector voltages are 
easiest to measure as they are present on the transis- 
tor cases. 

If this much is satisfactory switch off, wait a 
minute, connect a pair of inexpensive loudspeakers 
to the output terminals, switch to DISC and switch 
to SPEAKERS. With VOLUME fully clockwise and 
both VR2s midway, play a record or tap the pickup 
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VR2(L) 

From R 
aux input 

From R 
tuner 
input 

Stiff copper 
wire to support 

screen around 
S1 (see text) 

From R 
pickup 

Left 
preamplifier 

From L 
tuner input 

From L 
aux input 

From L 
pickup 

shell to see if the system is working. If either chan- 
nel is dead, the signal chain can quickly be checked 
by touching the following points in order, which 
should produce hum from one speaker: 

VOLUME control (VR1) slider: Zl or Z2 pin 6: 

Tr2 case (collector): Tr4 case (collector): 

Sla or Slc wiper: TREBLE control (VR4) slider: 
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Front panel Volume 
VHF -disc -aux 
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Common earth point 4. 

lamp 

Off -ear -speakers 

Fig. 16: Plinth layout with turntable board lifted clear-check diodes Dl -D4 for polarity before fitting. 

Assuming a record can now be played connect the 
proper loudspeakers. The system should always be 
switched off when changing speaker connections 
because of the possibility of inadvertently shorting 
the terminals. If the speaker cables have to be more 
than a few feet long, use heavy gauge mains flex to 
minimise power loss in the cable resistance. 

Set the VR2s so the maximum volume likely to 
be required is obtained with VOLUME fully clock- 
wise, and the balance is correct with BALANCE 
midway. Experiment with BASS, TREBLE and BRIL- 
LIANCE and with enclosure positioning until good 
stereo is obtained. If sounds are not well located 
the speaker phasing is wrong; cure this by inter- 
changing the connections at the back of one 
enclosure only. 

The author covered the control panel with Contact 
plastic film in a grey grained pattern to contrast with 
the teak veneer. The control knobs are Eagle type 
PK2 (pointer) and NK2 (numbered 0-10). Their 
functions are shown in abbreviated form (thus: VHF - 

DISC -AUX V T B BAL EAR OFF-EAR-SPKS) by 
Letraset characters on a thin strip of aluminium 
above, held to the panel by Araldite. 

The veneer used on the enclosures and plinth may 
benefit from wax polishing. If the large area of fret 
used on the enclosures tends to sag, it can be 
tightened up by very carefully bringing an electric 
bar heater to bear, applying the absolute minimum 
heat. 

The .perspex lid must be treated carefully or it will 
gather scratches. Dust is best stroked off with a 
barely damp sponge or cloth. A "Dust Bug" is a 
useful accessory for keeping records and stylus clean. 

Fuses 
Standard 500mA fuses are adequate for FS1 and 

FS2 instead of the lA specified for all normal listen- 
ing volumes, and give worthwhile extra protection to 
the power amplifiers. 
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TRANSISTOR CIRCUITRY for begioßers 
PART 7 HW.NELLYER & MICHAEL HOLLIEA 

hFE again 
Last month's circuit suffered from one defect that 

was mentioned at the time, but this is not so bother- 
some that it seriously affects circuit building- 
although, to read some of the letters on Page 1017, 
evoked by Mr. Smith's `Dying Breed' letter in the 
January issue, any use of transistors is "so bother- 
some" ... etc. 

Using two separate transistors in a Darlington 
circuit, as we did, has the drawback that there can 
be variations in hFE, d.c. current gain. These varia- 
tions can be from 200 to 800, a ratio of 4:1. 

We noted that the d.c. gain of the complete circuit 
is the product of the hFE of both transistors. Taking. 
the most extreme cases, this can lead to a variation 
of far too great a magnitude for us to be able to 
build small circuits confidently, unless, of course, we 
have recourse to the appropriate measuring gear 
to check every result as we go along. Even though we 
are not in mass production, where variations have 
to be limited to the utmost minimum, it is reassuring 
to know that our small circuit, when built, will per- 
form reasonably near expectations. . 

Take, for example, the case when both transistors 
have a typical hFE of 400. The overall gain then is 
400 X 400=160,000 times. If the hFE of each transistor 
in the discrete Darlington pair was at our previously 
stated typical lower limit, then 200 X 200=40,000 
would be our expected d.c. current gain. On the 
other hand, if both were blessed with an hFE of 800, 
then the gain would shoot up to 640,000. In other 
words, the hFE variation of 4:1 has become a d.c. 
current gain possible variation of 16:1. 

How does this come about? Referring back to 
Part 6, we can see that the change from the `level 
pegging' case, of 160,000 in a downward direction 
(to 40,000) will cause a change in the emitter cur- 
rent of the second transistor, altering the emitter 
voltage. So the maximum a.c. voltage swing avail- 
able from the emitter, that is the output signal, 
is altered. Downwards in this case, upwards in the 
case of our 800 X 800 pair. 

Of course, things are not as bad as the foregoing 
examples have depicted. Budding transistor enthu- 
siasts, be reassured. It may be as well to remind 

our pro -valve friends at this . point that for similar 
gain figures valves bought across the counter would 
have provided us not only with even wilder variations 
but also with a few other possible discrepancies to 
make to constructor's life more interesting. 

Not that we are entirely anti-`bottleising' as Mr. 
Watton of Hull has so beautifully coined it; merely 
that, having transistors, we are interested in doing 
something useful with them, just for fun! 

In practice 
One way of making sure these tremendous swings 

in gain do not occur in practice is to choose one's 
transistors carefully. I do not necessarily mean vet- 
ting each one with a home-made tester, although 
that's not bad practice either. The manufacturer 
very kindly does a lot of work for us by `gain -group- 
ing' his transistors. So, if you buy a BC109B, you know, 
or you should if you have taken the trouble to look it 
up, that this semiconductor in gain group B will have 
an hFE `spread' of around 2:1. 

We have mentioned `spread' before and this little 
exercise in d.c. gain differences underlines the fact 
that transistors, made in their millions, are grouped 
so that differences fall between usable close limits. 
Nevertheless, there are variations, and we must 
always take them into account. 

The a.c. changes matter too. Here, the most 
important factor may be the change in input resis- 
tance of the first transistor of the pair. But, as we 
saw last month, this can be modified by alteration 
of the base bias transistors. In fact, to repeat our 
rule: stage input resistance is primarily controlled 
by the base bias transistors. 

Darlington Pair Transistor 
An even better way of overcoming the problem 

of spread, as any middle-aged man will tell you (and 
he speaks with feeling!-Mike), is strict control from 
the outset. So if a manufacturer can not only choose 
the pairs of transistors for us, but also put them into 
one package, we are halfway towards building re- 
liable circuitry. 

This is precisely what transistor makers have done 
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with the `Darlington' transistors. This is a relatively 
new device to us, although it has been available to 
industry for some while. Nowadays, the price makes 
a Darlington Pair Device comparable with discrete 
and similar components. 

I realise that the Darlington Pair Transistor, or 
the Darlington Transistor as it is beginning to be 
called, quite wrongly, for it might give future Riches 
and Dow historian types wrong ideas about its evolu- 
tion, is leading us along the dangerous path decried 
by some correspondents, to whom an integrated cir- 
cuit is the ultimate in effete indulgence. But here 
we are struggling for efficiency. I beg leave to intro- 
duce the Darlington Transistor at this point, using a 
Motorola device purchased from Jermyn Industries 
Ltd., Vestry Estate, Sevenoaks, Kent. 

It is, in effect, a very simple type of integrated 
circuit, as our Fig. 33 shows. Two transistors are 
contained within the one package, the internal con- 
nections being as shown, and is, in fact, the Darling- 
ton Pair with which we should already have become 
familiar. Three lead -out wires are provided. These 
are, as shown, named Base, Collector and Emitter, 
even though we are fully aware that the base is 
that of the first transistor, the collector is a common 
electrode and the emitter is that of the second tran- 
sistor. 

In manufacture, the first transistor is so made 
that it can operate at a low collector current without 
serious loss of gain. Remember, last month we were 
forced to increase, quite deliberately, the emitter 
current? This was done with the aid of an external 
resistor R51, and the object was to get a reasonable 
gain in the first transistor. 

Symbolism 
If we simply showed Fig. 33 in the complete circuit, 

there would be no telling if we had chosen transistors 
at random from the spares box or ordered them with 
fine limits from their makers. One way out would 
be to circle the pair around, as in Fig. 34, but as 
drawing offices love simplifying, an alternative to 
depict the composite device is needed. 

Base 

Collector 

Emitter 

(CHGOe 

Fig. 33 (Top left): The basic configuration of two transistors in the 
Darlington circuit. 

Fig. 34 (Top right): The conventional method of containing the actual 
circuit within a circle. 

Fig. 35 (bottom): The recommended method of depicting a Darlington 
transistor. 

One such method has been described by J. L. 
Linsley Hood in an article in the September 1971 
Wireless World, in which he depicts the Darlington 
transistor as a glorified 'D', with its appropriate 
three -wire connection. This way, it is easy to remem- 
ber, and as John was the first to bring this device 
to our attention and trigger off some experimentation 

on our part, we shall honour him by continuing to 
depict the Darlington transistor by the overblown 
'D' with double line at the straight side, as in Fig. 35. 

Similarly, as this is the component we used for 
initial experiments, we are concerned here with the 
Darlington transistor that J.L.L.H. recommended, the 
Motorola MPS -A14. There are others, and this is no 
place to do a Babani. Any reader who has followed us 
thus far can dig out his own alternatives, we feel 
sure. 

The MPS -A14 is a composite pair, and all data is 
given for the `complete' high -gain transistor. We shall 
treat it, in other words, as if it were indeed a single 
device. 

Single -double stage 
Over to Fig. 36, where we see the Darlington 

transistor as the heart of an amplifying stage. This 
innocent 'D' is, as we know. a `double -device', and we 
must ask readers to remember that the aim of this 
series of articles is to lead beginners gently (by the 
nose? Ed.) into the subject. So we will revert to the 
same line voltage, a 9 -volt battery, similar decoupling, 
Rd, and Cdee, and allow Cm and Cot to perform their 
usual functions. No sophistication, at this point. My 
hand do not leave my arms, ladies and gentlemen, 
watch closely! 

R dec 

Cout 
10yF +° 
Cdec 
100yF 

Fig. 36: Basic circuit of the 'high -to -low' preamplifier. See text for 
details. 

We assume the collector volts to be 8, giving us 
a 1 -volt drop across Rdee, with Cae,, performing its 
usual function. To obtain maximum output voltage, 
the emitter voltage should be about half the supply, 
i.e. around 4 volts. This lets the a.c. signal swing 
the emitter close up to 8V on its positive -going half - 
cycle, and down near OV on its negative -going half - 
cycle. 

This swing of nearly 8 volts peak -to -peak works 
out to 4 volts peak, which is 4 X 0.707 or 2.828 volts 
r.m.s. 

We have already determined our emitter voltage 
as 4 volts. Collector current we can make 1mA, and 
this then gives us a value for emitter resistance: 

4 (volts) 
RE = -- = 4,000 (4kO) 

1 (mA) 

If we use a 3.9ká2 resistor of 5% tolerance, that 
should do us nicely. 

Base current is calculated from the formula: 
Ic 

Ib 
hFE 

and from the manufacturers' data sheets, the hr1 
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is around 4,800. So we can say: 
1 (mA) 

Ib - 
4,800 

or approximately 2 micro -amperes. 
The foregoing may have underlined one important 

point that needs mentioning here. When relating 
formulae, always get your units to the common value. 
In the first of the above two formulae, we were divid- 
ing volts by milliamps, so had to multiply the top line 
by 1,000 to keep things right: in the second, we were 
dividing milliamps by a figure, not a measured quan- 
tity, so needed no such normalisation. Watch that 
word, we shall be referring later to normalising! 

Reverting to our base current, we can see that, 
from manufacturer's published data again, we get 
around a volt between base and emitter. If we add 
this to the emitter voltage we get 5 volts. 

Remember what we said last month about 
stability? We shall aim for a current through the 
potential divider of about five times the base current. 
This now allows us to calculate the value of Re 

5 (volts) 5 5 x 106 
R1- - - -5 megohms (5Mí2) 

5 x Ib 5x0.02(jA) 1 

Again, we shall be quite near enough with a 
4.7Mí2 component at 5% tolerance. 

Resistor R2 has the 5 X Ib current of R1 plus the 
current of the transistor flowing in it, making a total 
of 1 ° 2µA. The voltage across R2 is the supply voltage 
(8V at this point) minus the base voltage (5V), 
which gives us 3V. 

3 3 x 106 
R2= - -25MQ 

1.2 (µA) 1.2 
The nearest 5% component is 2.4Mí2 but if this 

component is not to hand, a pair of 1 2Mí2 resistors 
in series should not be to difficult to acquire. 

Stage Input Resistance 
Since no figure is given in the manufacturer's data 

sheets for transistor input resistance, nor for hfe, 
our calculation of input resistance has to be approxi- 
mate. As stage input resistance depends so much on 
the shunting effect of R1 and R2, as we showed 
earlier, the degree of inaccuracy should not be great. 
Stage input resistance R20, (to an approximation), 
can be calculated from: 

R1 x R2 4.7M1-2 x 2.4Mí2 
Rin = - 

R1 + R2 4.7Mí2 + 2.4M11 
or, around 1 58Mí2. This is quite high enough for 
all normal purposes, as we have seen before. 

Decoupling 
We must not forget the decoupling components, 

and here Rd drops 1 volt. The collector current of 
the transistor flows through it. But also, the current 
of six times Ib flows through this. Nevertheless: 

Iottal = IC + (6 X Ib) = lmA+ 1 2µA. 
and this is not significantly different from imA, so 

Rdcan be effectively, or 1k2° í 
mA 

This is a standard 5% component, so no problem of 
choice is raised. The capacitors for decoupling and 

input and output coupling can be the same as in 
last month's exercise, and for the same reasons. 
Values: 100µF, 0 22µF, 10µF° 

Output Impedance 
As we do not have a specified hfe (a.c. current 

gain), we cannot easily calculate the output resist- 
ance Rol of this stage. But of one thing we can be 
certain, again with reference to previous notes, it 
cannot be greater than the emitter resistor, RE. 

If we make up a prototype with the values already 
determined, as we have, we can take some measure- 
ments and make calculations. 

Using a definite 9 volts supply, we find that there 
are some very small discrepancies between nominal 
and actual values, as follows: 

Calculated Measured 

VE 4V 4.1V 
Vout(RMs) 2.82 2.9 
Ron 1.58MO 1.6MS2 
Rout - 60 ohms (approx.) 

This very low output impedance means that a very 
long line can be used. A very long cable (a couple 
of miles of microphone lead, for example!) can be 
employed if we use such a buffer stage. Seriously, 
even though Vivian Capel may not have recom- 
mended such extreme measures in his recent Public 
Address Handbook, such a device as this simple 
buffer can usefully extend one's microphone lines 
by several hundred yards. A very large value of cable 
capacity will be needed before there is any serious 
loss in h.f. response. 

Normalising 
One more point must be made. As Mike pointed 

out to me, many of the things we take for granted, 
working with transistors every day, are unfathomable 
mysteries to the beginner. 

Taking an example from the work done in this 
article we publish, Fig. 37, a replica of the d.c. 
current gain curve published by Motorola, relating to 
the transistor we have recommended-that is, the 
MPS -A14. But this is a `normalised' curve, and we see 
that the vertical axis is scaled in fractions of one, 
with the unity line about seven -eighths of the way up. 
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Fig. 37: Normalised d.c. current gain graph (Motorola). 
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Fig. 38: Practical layout on Veroboard of the circuit shown in Fig. 36. 
Components on top, foil strips underneath. 

Now, we know that this vertical axis, representing 
hFE, should be in hundreds, not just fractions of one. 
So what's to do? 

The idea is that one can use the same curve for 
several transistors, by relating to the unity line as 
a datum. For example, if we relate the given curve 
to the transistor we are using, we note first that the 
hFE =1 line, relates to an L of around 100mA. 

If we take our actual L to the intersection of the 
curve, then carry it across, we find the factor by 

hick the quoted h55 can be multiplied. 
For example, our I, is imA, which gives us around 

0.24, so we multiply the quoted minimum h55 at 
100mA Ie, 20,000, by 0.25, getting 5,000. Accurately 
plotting the graph gives us the 4,800 previously 
quoted. 

Construction 
The amplifier was constructed (again in the 

ubiquitous 2 -oz. tobacco tin) from Veroboard, Fig. 38. 
This has the outer three lines joined, so that there 
are a number of foil strips linking three holes, with 
insulated board between. Cutting and drilling details 
are exactly as we showed in Part 5. Links, output, 
input and battery connections are similar, too. 

It is important that the board ishoused in a 
screened box, that there is a really short length of 
wire from the negative to the metal box, and it is 
preferable that the battery be contained within the 
box. This limits battery size, but considerably cuts 
down hum pick up. An input and output selector and 
an on/off switch are refinements that can be added 
quite easily. 

The important thing to remember is that the buffer 
circuit is the link between microphone and input. 
Normally, a crystal microphone is supplied with a 
couple of yards, no more, of cable. Keep this as short 
as possible and you can lengthen the lead between 
buffer and recorder across a field if you like. But 
mind that bull! 
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And, if you want to make it a 
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Courses up to City and Guilds 
standards. 

New Specialist Booklet 
If you wish to make a career in 
Electronics, send for your FREE 
copy of "OPPORTUNITIES IN 
TELECOMMUNICATIONS / TV 
AND RADIO". This brand new 
booklet-just out-tells you all 
about TECHNATRON and 
B.I.É.T.'s full range of courses. 

FREE OPPOOOOKieS in 
Telecommunications 

BIET 
mm 
Ty end Radio 

BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 

Dept. B8, ALDERMASTON COURT, READING RGT 4PF 

POST THIS COUPON FOR FREE BOOK 
fro B.LE.T. Dept. B8 Aldermaston Court, 

Please send book and full information - 
'obligation. 

I 

I 
1 

1 

1 

NAME............................................ 
FLOCK CAPITALS PLEASE 
ADDRESS ................................ 

Subj. of interest . 

I BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
Accredited by the C.A.C.C. 

Reading RG7 4PF 1 
FREE and without, 

GE. 

1 

TO BE CONTINUED 
1101 



practically 

IF you have never been invited 
to deliver a lecture on "The 
Mystery of Radio" to the 

Ladies Sewing Circle of the 
Lesser Sodbury Women's Insti- 
tute, believe me you haven't 
lived. 

Slave away at invention and 
development in the tin huts of 
Malvern or the turrets of Caven- 
dish, publish learned papers in 
the journals of esoteric societies, 
submit pages of démonstration, 
bedecked with graphs and 
adorned with hieroglyphics, to 
those glossy monthlies devoted to 
your subject and your neighbours 
only know you as "that chap down 
the road with the birdcage on his 
roof." 

But only let the gossip 
columnist of your local rag insert 
a para about your paper on "Hi-Fi 
parameters" and every gramo- 
phone society, tape coven, music 
association, women's guild or gar- 
dening club for miles around 
beats a path to your door. 

Radio lectures, like icebergs, 
are mainly below the surface. One 
spends weeks mugging up the de- 
tails, buried in tomes like a don 
at the Bodliean, compressing an 
encyclopaedic assortment of facts 
into the visible tip of a narative. 

One button -holes colleagues and 
bores them with one's best lines. 
The ear is attuned to the apposite 
joke. Its facets polished, it can be 
judiciously inserted like a salted 
nugget in a vein of Fool's Gold. 

One buttonholes colleagues with one's best 
lines 

Foolish or not, the discourse is 
gilded, the timing rehearsed, 
slides sorted, numbered and cued, 
notes impeccably annotated... . 

On the night of the junket, 
having overcome the drawbacks 
of wrong -sized power points, lack 
of chalk and the obtrusive com- 
mittee member who simply wants 
to talk we reach the point when 
the middle rows of chairs are 
occupied and the Chairman is 
clearing his throat. 

In his introduction he will 
always get our name or our title 
wrong and our carefully proposed 
introduction will be lost in a 
clatter of latecomers. We grow 
flustered, mix our cues, flash up 
the cliff -edge at Poldhu when we 
meant to talk about Goonhilly. 

If you get launched into your 
subject with enthusiasm, Question 
Time can sometimes be curtailed. 
But when it comes the worst few 
moments are the first. Jocular, 
then quizzical, then plainly 
anxious, the Chairman appeals for 
questions. The Hall is as silent as 
when Lady Uptight committed 
an indecent Spoonerism. 

Mind you, lectures to the learned 
societies are not so easily handled. 
Always, inevitably, there sits that 
eagle-eyed invigilator in the front 
row. He has mugged up the de- 
tails of your subject. He has read, 
especially the controversial corre- 
spondence in the intellectual 
monthlies. He knows the several 
sides of every technically unre- 
solvable argument. His question, 
inserted quietly, like the stiletto 
between the ribs, is designed to 
impale the lecturer on the horns 
of a dilemma. It always, every 
time, carries a supplementary. 
Whichever way the poor fish on 
the platform flounders he is going 
to be gaffed by the subsequent: 
"Ah, but -." 

Henry has learned to recognise 
this menace. He now counters by 
a challenge. "Our friend has ob- 
viously read up Professor Oblono- 
sky's Theory. Perhaps he would 
care to refresh our memories 
before we continue...." 

No. 88 

From the 
Donkey's 

Mouth 

The chap with the birdcage on his roof. 

Never, never try to crush him. 
After all, he has done you the 
honour of some preliminary 
study: Unlike the menace who has 
only come in out of the cold, 
yawns and nods while you explain 
the principle of the superhet, and 
rivets the eye as you try to re- 
member whether transfilters are 
an advantage or not. 

Transport is one problem, 
security another, as your scribe 
found when turning up mid- 
morning at Olympia during the 
last Audio Fair. In the boot, on 
the back seats, in glove -pockets 
and map -shelves, even hanging on 
the seat straps of Jemima, I had 
around a thousand quid's worth 
of filchable equipment. I dared 
not leave the car unattended. 

But if bribing gatekeepers and 
tipping lift attendants to get gear 
in was a problem, how much more 
a trying effect was the exercise of 
getting it out! 

You would have thought the 
great Audio Fair Robbery was 
being planned to see the way poor 
Rex (Baldock not Hassan) was 
chivvied by blue uniforms. By the 
soothing urbanity of Donald 
Aldous we eventually got loaded, 
with one policeman standing 
guard on the theatre doer, 
another at the lift and the security 
chief himself ushering us out of 
the car -park... . 

Ah, they order things very 
differently at the Lesser Sodbury 
Ladies Sewing Circle. 
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BRAND NEW SEMICONDUCTORS & COMPONENTS RETURN OF POST 
GUARANTEED SOLE AGENTS FOR SOLID STATES DEVICES INC., (U.S.A.), IN U.K. SERVICE 

TRANSISTORS TTL. LOGIC I.C. NEW PRICES 
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1382025 NKT453 470P 
8147407 0-80 0.75 8117443 2-88 2-70 0/07481 1.40 1.38 210404 224p 2143606 2710 40344 271p B0242 150 15p 

BCY43 B0426 NKT603F8240 8107408 0.20 0-18 21177444 2.88 2-70 017482 0.87 0.82 210696 ß0p 3143607 224p 40347 5700 159 1710 
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0107410 
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2N3704 llp 40361 

1250 
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8167411 0.23 0.21 8207447 1.00. 0.95 8147485 8.62 3.40 

2N705A 124p 2103705 100 40362 57 1,9 80260 974p B9232 NKT713F 255P 
0107413 0-48 088 6147449 1.00 0.95 8147490 0.88 0.84 
0107413 

BCY70 108936 26p N%T761 80p 210708 24p 2143707 090 40370 5741) BCY71 BSY37 N%T10419 
0.20 0-88 6147449 0.20 0.96 8147490 0-87 ' 0.10 
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214718 25p 2143708 070 40407 400 174p 229p 

2143709 BCZ10 B8239 8147427 0.48 0-45 8147453 0-20 0.18 9147493 0.87 0-84 214726 309 099 40408 62}p 2713 $299 8711) 
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BDY17 BSY90 574p 2141302 76 2143855 274p Á0178 240 

20X980113 2101303 174p 2143855A 80p .40187 624p BDY18 1174 88Á 425p 
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80/16; 80)25; 100j6.4; 125/10; 125/18; 200)6.4; 200/10; 320/8.4.- 2101304 174p 2103856 850 4.0188 2710 BDY19£1.124 138W7W40 474y 11.3$ 

2141304 2249 2N3856Á 359 A0Y17 2710 131)2202O £1.1$4 118W70 E71º 14X980211 
2141305 2$}p 2143858 - 25p ACY18 25p BDY38 97}p C111 7510 921,p SILICON RECTIFIERS 
2141306 25p 21038584. 809 ACY19 25p BDY60 E125 0424 279 NKT80212 
2141307 259 2143859 2710 ACY20 259 BDY61 21.25 0425 55p 920 P1V 50 100 200 400 600 800 1000 1200, 
2101308 800 2N3859A 825p ACY21 259 BDY62 61.00 0426 40p NKT80213 lA Op 99 100 lip 19,p 150 20p - 
3N1309 30p 2103860 30p ACY22 20p BF115 25p C428 8740 921p SA 15P - - 22}9 - SOp - - 
2N1507 174p 2143868 21.50 ACY28 20p BF117 4740 C744 30p N10T80214 6A - - 25p 30p 824p 35p - - 
2N1813 250 2103877 40p ACY40 20p BF163 874» 1)16101 870p 0249 10A - 624p 6709 65p 7719 8610 974p 81.25 
2101831 35p 21038774. 40p A0241 259 BF167 18p 01692 409 NKT80215 15A - 5710 8210 770p 90p 978p 21-20 £1.574 
2N1632 303 2143900 874p ACY44 40p 1020173 19p 1)16203 874p 9210 35A - 80p 90p £1.00 £1.25 £1.50 £2.50 - 
2N1638 271p 2N3900A 40p ÁD140 5210 BF177 300 1116P4 40p NKT80210 1 amp and S amp are plastic encapsulation. 
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2141711 25p 2143904 35p ÁD161 374p BF180 85p áßT114 20p 0022 509 DIODES & RECTIFIERS , 
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1204 7p AAZ17 12p B 25p 0A47 8p 
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18121 149 BA110 162122 471 0A79 79 
0 18130 Op BA114 2 132126 15p A79 7p 
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2102297 809 2244292 121p A76180 524p BFX12 2240 141440 95p 0072 1210 18940 bp BA154 129 BYZ12 80p 0A202 109 
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2142369 1740 2105027 520p 4.20239 424p BFX29 80p 101481 4l-05 0075 2241) 
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2142905 8719 2205308 8719 130113 15p 1320221 4240 14769187 8249 00971 4ß4p 
2142905A 40p 2145309 624p 80115 15p 1610224 45p 167620210 800 076912 60 0 
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2143525 at £1.124 0.68 lip 

- 1 F .. . - 14 2142906 ß5p 2165310 4$}p BC116A 15p 1610225 250 NKT2I1 30p 011981 50p 1-5µF 21p 
2N2906A 274p 2145354 2710 80118 lOp BFY26 201) 10X9212 809 9346A 2200 
2102907 SOp 2105355 2710 B0121 20p BFY29 500 NKT213 300 201834 804p 
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2142923 15p 2145356 824p BC122 20p B12030 50p N%T214 22}p TI943 $7p 
2142924 159 2145366 4710 80125 209 BFY41 50p NKT215 2210 T1044 10p 

Matrix Matrix 
24 x 3191 1719 209 WIRE -WOUND RESISTORS 

3142925 159 2145386 821p BC126 201) BFY43 624p NKT210 3710 T1845 10p 21 x Sin 21p 049 25 watt 5% (up to 270 ohms 
2142926 2N5367 5799 B0149 3710 BFY50 23p N%T217 429p TI846 lip 34 x 31in ßlp 240 

Owattonly), Green 149 2145457 371p BC147 10p BFY51 20p NKT219 30p TI847 llp 31 x Sin 2713 270P 5 6 % (up to ß.2k $2 only), 9p 
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2143055 62p 28502 850 BC160 6210 B20490 671p x9240 $71p TI860 2210 Log. or Lin., with switch, 25p 2143133 300 28503 27}9 BC167 lip BFW58 271p NKT241 $710 TI861 26p DISCHARGE IGNITION Wire -wound Pots (3W), S8p 2143134 300 31483 409 B0168B 100 BFW59 25p NRT242 200 TI862 $710 SYSTEM Twin Ganged Stereo Pots, Log. 2143135. 25p 310128 70p 801880 119 BFW60 25p NKT243 624 TIP29A 500 
2143136 250 314140 774p BC169B lip 169X25 £1.85 NKT244 171p TIP30A 60p (As published in P.E. Nov. and Lin. 40p. 

ßN3390 $5p 314141 72IP BC169C 12p BPX29 £1.80 NKT245 200 TIP31A 6$4 
2143391 209 314142 55p 8.170 12}9 802010 £1.45 10769261 ß0p TIP32A 76p 

'71). Complete kit E10.00 
P. & P. 50p. PRESETS CARBON ( ) 

2N3391A SOp 311143 671p BC171 159 BRY39 8749 NKT262 30p TIP33A 
2173392 1710 320152 871p BC172 150 38X19 170p NKT264 20p £3.004p 

0.1 Watt 6p VERTICAL 
0.2 Watt Bp OR RESISTORS 243393 15p R.C.A. 5219 B0175 2211) BSX20 174p NKT271 200 TIP34A 22.06 

2103394 150 40050 Carbon Film 0.3 Watt 719 HORIZONTAL 
550 BC182 100 118X21 8710 N%T272 200 TIP35A £$90 

2N3402 224p 40251 821p BC183 090 B8X26 45p NKT274 20p 910304. £8.88 
4 watt 5%, 1p. }W, 1W & 2W 
} watt 5%, 1p E24 Series THERMISTORS 

2163403 ß$4p 40309 320p BC184 110 1381127 474p 14109275 209 4 watt 5%, 14p R53 (890) 61.271 VA3705 95p Post & Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (MIN.) 1 watt 2%, M/0 4p K151 (1k) 12p VA1077 20p 
Matching charge (audio transistors only) 15p extra per pair. 1 watt 10%, 210 3W & 4W Mulard Thermistors also in 

Prices subject to alteration without prior notice. 2 watt 10%, Op E12 Series. stock. Please enquire. 

Tel. 01-452 0161/2/3 A. MARSHALL & SON Send 15p for Comprehensive price lists 
CALLERS WELCOME 

HIES. 9-5.80FRL Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 9 
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ICKS FOR BARGAINS 
E.A. STEREO AMPLIFIER: 

SPEAKER All transistor, 5 watts per channel; In attractive 
teak veneered sleeve. Frequency response 

CABINETS 40-20,000 Hz ±3dB. Controls: On -off volume: 
Attractively veneered, Bass: Treble: Balance: Selector: Headphone 
in afro black Jack. Ceramic or Magnetic PU. Radio and 
iront. Size approx. Tape Inputs; Tape output and 6 ohm speaker 

101"W x 9"D x 16}"H. output. Fully guaranteed 12 months parts. 
Ready cut to take 6 months free service. Size 14}"W x 9I"D x 4}"H 
8" x 5" speaker. approx. 
£2.50. P. á P. 25p. £1650 Inc. post. 

TWO FOR £5 Post Free 2 WAY SPEAKER SYSTEM: 
Ideal for use with above amplifier. 8" twin cone ELAC Bass speaker and 3" tweeter, fitted do extremely 

SPEAKERS elegant teak veneered cabinet. Size: 16}^H x 
101'W x 9'D. 8 ohms handle 10 watts. 

ON 8" Round £7.50 each Inc. Carr. 

TW41163"Tweeter STEREO PACKAGE DEAL 
£1.00. P. á P. 20p. E.A. Stereo Amplifier with pair of 2 -way 

Special Offer! 
Speaker Systems (detailed above) plus Garrard 
2025TC with stereo cartridge, teak plinth and 
cover and all leads and plugs. 

Grundig GDM312 ONLY £4400. CARR. PAID. 
Dynamic Micro- 
phones. List £7.35 

OUR PRICE £3. GARRARD OFFERS 
P & P 30p Garrard SP25 Mk III (Rec. Price £1585) 

Our Price £11.25 Carr. 50p. 
Garrard SP25 Mk III ready wired in beautiful 

Hi-Fi Stereo teak plinth with tinted perspex cover. (Fitted 

Headphones with 5 -pin DIN plug or phono plugs-state 
choice). (Rec. Price £2319). Our Price £16. 

(Value £500) Carr. 75p. 
Only£2.25 inc. post. Or with choice of fitted cartridges. 

8P25 Mk 111/Sonotone 9TAHC (Rec. Price 

Speaker Cloth pSP25 £27.29) Our Price £10. Carr. 75p. 
Mk In/Shure M3DM (Rec. Price £31.02) 

Best quality. Width Our Price £20. Carr. 75p. 
36'. Under half price at SP25 Mk Ill/Goldring 6800 (Rec. Price £36.19) 
55p per yd. Black with Our Price £21. Carr. 75p 
silver fleck, will blend 
with any room setting. 
End stock lin, yds 

SP25 Mk III/Shure M55E (Rec. Price £36.16) 
Our Price £21. Carr. & Ins. 75p. 

yds must must goo. Note/ Garrard SL65B (Automatic Changer 

Send Send S.A.E. for III veSP 5 ea f ) alternatively supplied- 
please add £3 to above prices. samples. 
Garrard AP76 (Rec. Price £2785) 
Our Price £1905. Carr. & Ins. 50p. 

Plugs, Sockets - Garrard AP76 ready wired in beautiful teak 

and Leads. plinth with perspex cover (fitted with 5 pin 
DIN or Phono plugs). Please state choice. 

Phono plugs; 3p each (Rec. Price £39.85). Our Price £2594 
30p per dozen. Carr. & Ins. 75p. 
2 pin Din apkr. plugs 
10p each. OR WITH CHOICE OF FITTED 
3 pin Din plugs. 
15p each CARTRIDGES. 
5 pin Din plugs. Garrard AP76/Shure M3D (Rec. Price £47.26) 
13p each. Our Price £29.94. Carr. á Ins. 75p. 
5 pin Din sockets Garrard AP76/Shure M55E (Rec. Price £52.82). (chassis) 7p each. Our Price £32.35. Carr. & Ins. 75p. Stereo Sack Socketsctcct 

13o each. Garrard AP70/Goldring G000 (Rec. Price £52.82) . 

Phono sockets Our Price £3235. Carr. á Ins. 75p. 
(chassis) 2 way 39; 3 Garrard 2025TC fitted with stereo/mono 
way 4p; 4 way Sp. cartridge. £8.99. Carr. Paid. 
Eft. stereo lead 5 pin 
Din to open end. 45p 
Eft. stereo lead 2 TEAK PLINTH &PERSPEX COVER 
phono to open end. 37p Ready cut to take 2025TC, SP25 III, SL65B 
12ft. apkr. lead 2 pin available at £4.89. Carr. & Ins. 35p. 
Din to open end. 40p. 
Please add P 61.5p. 

100 
100 

Mixed STEREO DIAMOND 
CARTRIDGES ReSHURE M3DM £5.00; M44-7 £6.97; M44E £7.50; 

} watt 10% all best M55E £9.50; M75EJ £16.00 
quality (no ex govern- SONOTONE 9TAHCD-£1.99 
ment) 40p. GOLDRING 850 £5.50; 800 £9.00; 800E £12.50; 

Pots - 

800 SUPER E £16.65. 
P. 4 P. 18p any type. 

10016 x 10016 lins & Logs. SPECIAL PURCHASE! 
stereo. 35p inc. post. GRUNDIG HI-FI TAPE IN LIBRARY 
100K DP switch stereo, 
log. 45p inc. post, 

BOXES 
50K single Balance. GL15. 52' LP 1260 ft. 
15p inc. post. (Rec. Price £t-97) 

OUR PRICE £1.25. Post top 
(3 or more post free) 

4 B.A. brass nuts 
50 for zap inc. post. 

Guaranteed all brand new 
best quality goods. 

All enquiries SAE please. 

D. T. WICKS & CO. 49 North Station Rd, 
Colchester, Essex. Tel: (0206) 78807 
CALLERS WELCOME-Monday-Saturday-9 a.m. to 1 p.m., 2.15 p.m. to 
6 p.m., Thursdays, 9 a.m. to 1 p.m. 

M. L B. COMPONENTS (LEEDS) LTD. 
(INCORPORATING M. & B. RADIO) 

PO Box 125, 38 BRIDGE END, LEEDS 1 Telephone 0532-35649 

PYE AM25B VANGUARDS. 12v Boot mounting radio -telephones. 
20 watts RF output from QQV03/20A. High band and low band in 
stock. Ideal for 2 or 4 metre mobile operation. Less mike and control 
Box and Speaker £20 each plus 90p carr. UK. 

MARCONI DIVERSITY TELEGRAPH RECEIVER TYPE R217 
As new in 7' rack. ONLY £150 delivery arranged UK. 

BRAND NEW SIFAM 24 sq 25-0-25 uA meters 
ONLY 95p each plus 10p carr. UK. 

WALKIE TALKIES TYPE 88. 4 crystal controlled channels. Un- 
tested. Less handset. In clean condition with circuit. 

ONLY £4.75 or £8 for 2 inc. carr.UK. 

RCA POWER TRANSISTORS TYPE 2N3773 on hefty heat sink. 
Ideal for high power Amps. 

60p each or £1 a pair plus 10p carr. UK. 

9 TRANSISTOR 455 Kc/s IF STRIPS. Ideal basis for Receiver. 
ONLY £I.20 inc. Carr. UK. 

TRANSISTOR TRANSMITTER PANELS. 4 watt output on 
68-88 MHZ. FM modulated. Needs external 2 transistor mike pre amp. 
Brand New. Ex-Pye. with circuit. ONLY £4.75 inc. carr. UK. 

EX -GPO DESK TELEPHONES. Used but in working condition 
Ideal for intercoms. TWO for £2 inc. carr UK. 

Q QVO3-10 Ex equipment THREE for £1 plus IOp carr. UK. 

BRAND NEW CR300 RECEIVERS 

EDDYSTONE 7700 Mk I1 RECEIVER 

at £25 each. 

as new 6120. 

Send SAE for full list with many bargains of general interest. 

AERIAL BOOSTERS 
We make four types of Aerial Boosters. 
L45 625 U.H.F., L12 V.H.F. TV. 
L11 V.H.F. Radio, L10 M/W & 8/W. 
Price L45, L12 & L11 £295, L1.0 4245. 

VALVE BARGAINS 
Any 5=45p, 10=70p: 
ECC82, ECL80, EF80, EF85, EF183, 
EF184, EBF89, EB91, EY86, PC084, 
PCC89, PC97, PCF80, PCF86, PCL82, 
PCL83, PCL84, PCL85, PL36, PY33, 
PY82, PY800, PY801, 30L15, 30C15, 
6.30L2. 

19" TV £6.30 
19' 405 Slimline Televisions in good 
working order, with complete cet of 

pare valves, 
Price £650. Carriage £1.50. 

PRINTED CIRCUIT BOARD 
2-8 inc by 4 ins boards complete with 
etching compound and instructions -40p. 

SOOMFD CAPACITORS 
500mfd-25v/w Brand New Electrolytic 
with long leads. lip each. 

POST 4 PACKING under £1.5p Over £1.10p. S.A.E. for leaflets on all items. Money 
back guarantee if not completely satisfied. 

VELCO ELECTRONICS 
62A Bridge Street, Ramsbottom, Bury, Lancs. 

SURPLUS 
THOUSANDS OF VARIETIES IN ELECTRONIC 
COMPONENTS AT THROWAWAY PRICES. 
SAVE ££££££££££££ HERE. 

EEC PRODUCT AC! DC CONVERTER 
Input 240 AC. Output 3V, 4.5V, 6V, 7.5V, 9V and 12V. 
Max. Current 500MA. Price £3.90 postage paid 

TRADE ENQUIRIES WELCOME 

EDGWARE 
ELECTRONIC CENTRE 

194 EDGWARE ROAD, LONDON, W.2 
PHONE 723-1465 
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card 
A. BIRDS 

The Circuit 
As can be seen from Fig. 1, the circuit consists of 

five transistors, each acting as a switch. The transis- 
tors used were all type AC126. They will `handle' 
about 500mW which is well over the power drain of 
this circuit and meets our requirements admirably. 

Trl, Tr2 and Tr3 obtain their base bias voltage 
through LDR1, 2 and 3. When these are in the dark 
their resistance is high thus there is virtually no 
bias on these transistors and they will not conduct. 
In the light the resistance is low so the transistors are 
biased and allow current to flow. 

The other two transistors and LDR's do almost 
exactly the opposite. They are biased through resis- 
tors Rl and R2. When LDR4 and 5 are in the dark 

operated safe 
THIS is really a novelty safe made from 

aluminium, but if it was manufactured for 
commercial use and built into a strong box, it 

would be virtually impregnable. 

The Theory 
Basically it consists of five transistors, each acting 

as a switch and placed in series with the others. The 
operation is as follows. Five light -dependent resistors 
(LDR's) are strategically placed in recesses on a 
metal plate, opposite which is a bright light. A card 
is then inserted which closes a micro -switch and 
activates the light. The light shines through three 
holes punched in the card. You may ask, "Why only 
three holes, when there are five LDR's?" The answer 
is that three holes will allow current to flow through 
three transistors when light falls on them, and the 
other two when in darkness. The reason for this is 
that if they all respond to light, all that would be 
needed to open the safe would be a rod to operate 
the micro -switch, hence lighting the bulb and opening 
the safe. If two switch only in the dark, then current 
will only flow if the predetermined light conditions 
are present. Only then will the current flow allowing 
the relay to close which in turn activates the solenoid, 
opening the safe. 

their resistance is high and Tr4 and Tr5 receive their 
bias via Rl and R2 but when light falls on these their 
resistance drops and so a voltage is applied to the 
base of the transistors. This is of opposite polarity 
to that of the bias voltage required, therefore it can- 
cels it and transistors four and five no longer conduct. 

All the transistors are connected in series so that 
any break in this circuit, i.e. any transistors not 

* components list 

R1-2 
LDR1-5.. 
Tr1-5 
D1' 
Cl 
SW1, 
SW2 

KA le 
Sºleroi 

Transformer 

Rectifier 

10i(0 .1W, 10% 
ORP12 
AC125 
OA91 
50uF, 50V 
2 -pole, on/off toggle switch 
On/off microswitch, suitable for 250V 

a.c. 
Low voltage relay, Henry's Radio 

N915748B (3.5V, 320) 
Miniature type with actuator, 18V, 550 

(Henry's Radio) 
250V primary, 18V secondary 0.5A 

(or 9-0.9V secondary) 
Bridge type, silicon, BY164 or similar 

Fig. 1: The circuit of the card operated safe. For further details see the components list above. 
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switched on, will not allow the relay to be activated. 
Such a break would obviously be caused by light 
falling on LDR4 or 5 or darkness on LDR1, 2 or 3. 
When the light falls on the correct LDR's, the relay 
activates and closes the circuit to activate the 
solenoid so unlocking the door. 

LRR 
1-5 

Fig. 3: A sketch based on 
the prototype. Operating 
SW1 will have no effect 
unless used with the cor- 

rectly coded card. 

The c 
tween the 

Loie's, When the card is 
he correct position, the 
oswilch is made, lighting 

the bulb. The siting of the 
holes is a matter of choice 
and can take any form; they 
are shown in a single plane 

only for convenience. 

Power Supply 
The power supply is straightforward enough, and 

consists of a miniature transformer and a small 
silicon bridge rectifier. The current is smoothed by a 
capacitor across the output from the rectifier. This 
then is the supply for the electronics and the solenoid. 

Operation 
The mechanical operation is as follows. The code 

plate, that is one which fits between the light source 
and the LDR's, has three holes cut out to line up with 
those LDR's which require light for switching on. This 
arrangement is shown in Fig. 2. When the card is 
inserted in the cut out shown in Fig. 3, the back edge 
of the card touches against a microswitch (SW2) 
which activates the light source, LP1. 

The mechanical construction of the safe is largely 
up to the reader but it is clear that siting of the 
solenoid should be chosen with care. 

e;;?". ;.,.: 

Electronotes00 k2lan 
sGI NsaERG z . ... .. .f. ..... . ç .,..+''.. 

It seems strange that some people should appear to 
be born with so many talents. Take William Herschel 
for example, who began adult life as a professional 
musician. Many would have been happy to spend 
their days amongst the semiquavers but not 
Herschel. In 1781 he discovered the planet Uranus 
which brought him great fame in the realms of 
astronomy-truly he was a star. George III was so 
impressed that he endowed Herschel with a civil 
list pension. Enough for any man, surely. But not so 
for our William who immediately turned his atten- 
tion to solar spectroscopy. It was he who discovered 
that, if a thermometer was held just beyond the 
end of the spectrum visible to the eye, an increase 
in temperature was apparent. Because this end of the 
spectrum was past the visible red, Herschel named it 
the infra -red and thus a new name was born. 

The apparatus used was crude by modern stan- 
dards, and the liquid thermometers slow to respond, 
but Herschel showed that the effect was there and 
that the radiation, just like that of visible light, 
could be refracted and reflected. 

These first, simple experiments early in the nine- 
teenth century have passed from the realms of 
novelty into an exacting science. 

Infra -red cameras can give an indication of certain 
forms of cancer which are virtually undetectable by 
other means and thus these instruments are now 
employed in many hospitals. 

Special infra -red cameras are also employed in 
aircraft. In military applications they can detect a 
whole army even though there is no visible light 
and no moon either since all bodies (and especially 
vehicles, such as tanks) give off radiation. Aerial 
surveys are useful to show, for example, exactly 
where the waste (and warmer) water travels to 
when it is pumped into the sea from nuclear power 
stations. It can also be used to plot infra -red "maps" 
of the terrain below. 

Trouble with the cameras was that the sensing 
element had to be kept very, very cold, and it was 
common to enclose it in liquid gas. This in turn 
spelt bulky refrigeration equipment plus a rotating/ 
revolving mirror system to form the scan. 

Then someone found that a crystal -like material 
called triglycine sulphate (referred to as TGS) res- 
ponded to changes in temperature but with an impor- 
tant advantage; it could be used at room tempera- 
tures and thus did not require liquid air cooling. 

Tiny integrated circuit arrays are now manufac- 
tured which can be strobed electronically (thus 
getting rid of the rotating mirrors) and thus an 
infra -red television camera of very small proportions 
becomes a reality. 
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LOWE ELECTRONICS 
119 CAVENDISH ROAD, MATLOCK, 

DERBYSHIRE. DE4 3HE 

TEL. MATLOCK 2817 or 2430 9 a.m.-9 p.m. 

G3UBO & G3MME 
For the few who have learnt the rather bitter lesson that "fantastic 
and fabulous bargains" usually carry a built-in catch, that for junk 
prices you usually get junk, and that the nice dealer isn't really 
giving you something for nothing. To those few who feel that if 
they get what they pay for they haven't done too badly, we would 
like to mention that in the field of Amateur Communications and 
allied equipment, our name is top of the list. 

We are the actual importers of Yaesu Musen Amateur Band 
Receivers, Transmitters and Transceivers, along with a wide range 
of accessories such as Aerials (beams, verticals, mobile whips), 
Filters (mechanical, crystal, high pass, low pass), Digital Voltmeters, 
Digital clocks, Digital frequency meters, Headsets, Morse keys, 
Electronic keyers, Microphones, Valves, R.F. wattmeter/dummy 
loads to mention just a few. We have a very good second-hand 
selection of the best Amateur equipment and can service your 
communications equipment for you. Everything we sell carries a 
full money -back guarantee. 

To mention just one specific piece of equipment that we feel is 
unbeatable:-Yaesu YC-305 Counter. A frequency meter counting 
to over 30 MHz and reading to cycles, mains or battery, S digit 
readout. A professional piece of laboratory equipment at a very 
low price. Brand new £97.50. 

SEND us u. LARGE s.a.e. and we'll fill it with guff on all our gear. 
For Amateur Radio products of high quality at fair prices-you 
want us. Past!! You want earth shattering bargains? Free gifts? 
Enormous discounts? Try further down the road, sir. 

Hours: Tuesday to Saturday 9-5.30 (closed for lunch l-2 and all day 
Monday). 

FELSTEAD ELECTRONICS (PW 55) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Selection from our List, sent free for stamped addressed envelope. (Free overseas). Cash with Order only-No C.O.D. or Caller service. Charges (Min. 6p) in brackets after all Items apply to G.B. & Eire only. Regret Orders under 25p plus charges unacceptable. S.A.E., 
please, for enquiries or cannot be replied to. Overseas Orders welcomed. 
RECORDING TAPE: Finest quality/value British Mylar available: STANDARD 5" 600ft. 
88p: 59' 900ft. 50p: 7" 1200ft. 56p: LONG PLAY 5" 900ft. 50p: 5r 1200ft. 56p: 7" 1800ft. 
90p. (75p on 5" and or, 9p on 7"). Other sizes, Casettes and accessories in List. 
CARTRIDGES. All with standard fittings and styli). Stereo -compatible Mono GP91/SC 
£1.10; STEREO GP93 £140; Stereo Ceramic GP94 £195. (All at 6p each.) Compara- tives shown in List, with more types incl. Sonotone 9TAHC, Ooldring etc. at lowest price. 
DIAMOND STYLII: Single tip types: Aros GP37, GP59, GP65/67, GP71, BOR TC8/LP/ST; COLLABO O, P and DC284. GARRARD GC2, GCB, GCS/10, GCE/12. RONETTE RF40, O, P and T. PHILIPS 31,01 (3060, 3066, 3302, 3304), 3010/12/13/16. SONOTONE 19T/20T ALL AT 40p each (Sp). SAPPHIRE 171P (6p). Double -tip turn -over types (78 sap. on other side). For ACOS GP73, GP91 (for cartridges GP93, GP94 etc.). GP91SC 
(for stereo-compat. types) GP104, BSE ST4 (ST3, ST5), ST9 (ST8), ST12/14/15. 
SONOTONE STA, 9TA, 9TAHC. PHILIPS 3306 (3310, 3224, 3228/22, GP280). GARRARD GCM21, 22, GCS23, GK825 and 26, GCM21T and 22T, GKM24T, GCS23t, GKS25TS, & 26T, GCM31, GC36, GCS35, GCS38, KS40A, 118141B ETC. ALL AT 75p (6p). SAPPHIRE 35p (6p). DOUBLE DIAMOND STYLI: (Same dia. tip each side: no 78) All types £150 (fip). SAPPHIRE DOUBLE ST/LP, TIPPED 405 (6p). PICK-UP WIRE: Super thin twin flex screened, sheathed, ep per yard (Up to 6 yds., 6p over charges paid). MICROPHONES: CRYSTAL: LAPEL 15", clip/hand, lead 3.5mm jack plug 325p (6p). CM20 Cream Plastic hand 525p: C10121 Grey Plastic Hand/Desk 620p: both have 3'5mm jack plug and lead (9p either). "STICK" 60 £1.02: CM70 "PLANET" Metal, tapered, with neck cord, adaptor for stand £1474: "MIC 91" hand/desk 81p: "RIC 45" Curved metal hand grip £1.00. ALL with leads tall 9p). MICROPHONE INSERTS: 0.9" 279p (Up to 6 for 6p). DYNAMIC: 209 Cardioid Ball. 50í1/60052 built-in volume control, on/off switch, special 20ft. lead, the best value anywhere at £6.80; UD130, uni -dir. mesh ball 50K/600 Cl jack plug, cable, adaptor, £4:80: DM160, Omni -dir. Ball mesh, 50K, cable adaptor jack plug £8:875 l27}p each). SPEAKER.). Still very popular 12" ROUND, fitted tweeter, 3 or 15 ohms (state which) £1878 (271p)-or pair for stereo £4.25, charges paid. SMALL 21" 3 S2 or 812, (state which) 37/p (Sp). More speakers In List. HEAD- PHONES: High resistance 2000 G adjustable: 929p (71p). EARPIECES. With lead and min. 2.5mm or 3.5mm (state which) jack plug, MAGNETIC 9p. CRYSTAL (3.5mm plug only) 245 (Up to 3 for 6p any type). SOLDERING IRON. Slim, modern, British high speed, Sr, all parts replaceable, highest quality fully guaranteed £1179 (10p). TRANSFORMERS: Sub -min 11 x 11 x 12mm, OUTPUT (3G for 0072, etc.) 14p or DRIVER 15p (Up to 12 for 
Op). CONNECTING WIRE. Packs of 5 coils, each coil 5 yds. asstd. cols, SOLID CORE 14p. FLEXIBLE or SUPER THIN for transistor wiring, ete. either 18p (Any pack 6p), RETRACTABLE FLEXIBLE LEADS. (CURLIES): With phono plug, each end, Eft 282. 12ft 39p. With phono plug/phono socket other end 6ft. 25p. 12ft. 4291) (6p lead any type). VIBRATORS. 12v/4 pin non -synch 12111D4, 29" ex. pins, 279p. SAME but 3}" ex pins, USA, 20p. 12v/7 pin, synch. (125R7) 25" ex pins, 6291. (65p any type). TRANSISTORS, etc. AC/126 125p, AF115 20p, AF116 15p, AF117 20p, 0A5 10p, °A10 10p, OA81 10p, 0044 14p, OC45, 0071, 0072, 0075, 008113, 00821), all at 12/p each, OM 1554 00170 20p, 00171 121p. BY100/800 ply 14p. Many more incl. power types, thyristors, etc. in List. 
MAINS NEONS, fly leads 10p. NEON SCREWDRIVER (pocket testor) 170 (6p either). 
MAINS BATTERY ELIMINATOR. Input 240v -AC, Output 3, 6, 7/ and 9v -DC by switch selector, On/off switch, pilot lamp, leads, plug, adaptor to suit most transistor sets and cassette recorders. Suitable for model use: £315 (24p). 
OUR CURRENT LIST (see heading) includes more details of all above plus cartridge replace- ment table, many unrepeatable Special Offers, and cable, eroe. clips, Volume controls Din plugs. Co -Ax, standard, miniature, phono plugs, sockets and adaptors, Tape Recording and Record Player accessories, panel and Test meters and equipment, Multimeters, min, motors, test prods, switches -rotary, toggle, slide, cabinet, lamp, etc., electrolytics, terminals. Veroboard, valve holders, extending aerials for cars and portable sets, ind. lamps and bulbs, dials, mikes, telephone amplifiers and pick-ups, drive cord, inter -coma, condenser and resistance testers, Stereo Headphones etc. etc. 
LIST SENT FREE WITH ALL ORDERS IF REQUESTED. 

THE SIMPLEST HIFI 
LOUDSPEAKER KIT IN 

THE WORLD! 

JUST ONE FULL RANGE 

JORDAN -WATTS DRIVING UNIT- 
20 Hz -20,000 Hz 12 watts 

HERE FOR ONLY £13 IS RICH FULL 
BASS AND SPARKLING CLARITY 
THROUGHOUT-AT LESS COST 

THAN A TWEETER ASSEMBLY 
Send for Constructor's Brochure free from your 
Hi-fi Dealer or 

NOSEY Et HAWKES (Sales) LTD 

Deansbrook Road, 

Edgware, Middx. 

JORDAN -WATTS LTD 

Benlow Works, 

Silverdale Road, 

Hayes, Middx. 

PLEASE 
SEND DETAILED LITERATURE 
NAME 
ADDRESS 

..... P.W. 

JORDANM 
LOUDSPEAKERS 

THE VOICE OF HIGH FIDELITY 
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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 
OB2 .30 
OZ4 .25 
1A7GT .33 
1B3GT .35 
11I5GT .33 
114 .13 
1N5GT .37 
1115 .26 
104 .22 
1114 .29 
105 .48 
21)21 .35 
2GK5 .50 
3A4 .25 
306 .19 
304 .38 
3Q5GT .35 
384 .25 
3V4 .32 
4006 50 
5008 50 
5V40 .34 
5Y3GT .26 
5Z4G .34 
6/30L2 .55 
6A8G .33 
6407 .15 
6405 .25 
OAKS .30 
644184 .50 
6AN8 .49 
6A0`u .22 
6AR5 .30 
6AT6 .18 
6AU6 .20 
6AV6 .28 
6AW8A .54 
6AX4 .39 
6B8G .13 
6BA6 .20 
6BC8 .50 
6BE6 .21 
6BG6G 1.05 
6BH6 .43 
6BJ6 .89 
6BQ7A .38 
6BR7 .79 
6BB8 .63 
6BW6 .72 

6BW7 .54 
6BZ6 .31 
6CB6A .28 
604 '28 
e09 .73 
60060 1.06 
60684 .50 
6CH6 .38 
6C16 .43 
60317 .50 
6005 .30 
0CW4 .63 
6DE7 .50 
6DT6A .50 
6EW0 .55 
6F1 .59 
6F6 .83 
6F6(1 .25 
6F13 .33 
6E14 .42 
6E18 .45 
6F23 .88 
6F24 .68 
6F25 .54 
6F28 .60 
6E32 .15 
601184 .50 
6GK5 50 
60177 .50 
6H6GT .15 
6J5G .19 
6a5GT .29 
626 .18 
6270 .24 
6J7GT .38 
6.11.184. .50 
6K7G .10 
6K7GT .23 
6K8G .16 
6LI .98 
6L6GT .39 
6L7GT .38 
6118 .44 
6119 1.38 
6LD20 .48 
6N7GT .40 
6Q7 .43 
BQ7G .27 
6117 .55 
6RîG .35 

68.47)1 .35 
6OC7GT .33 
68G7GT .33 
65117 .53 
6827 .35 
6SK7GT .23 
OSQ7GT .38 
6U4GT .80 
MG .17 
6V6GT .30 
6X4 .20 
6X5GT .25 
7A7 .88 
7B6 .58 
7127 .32 
706 30 
7117 .28 
7117 .65 
7Y4 .60 
7Z4 .50 
9D7 .78 
1002, .49 
1014E7 .50 
10F1 .75 
10E9 .45 
10F18 .35 
10LD11 .53 
10P13 .54 
10P14 1.08 
1246 .63 
12AC6 .40 
12AD6 .40 
124E6 .48 
12AT6 .23 
12AT"r .16 
124176 .21 
124177 .19 
12AV6 .28 
12AX7 
12BA6 .3(Í 
12BE6 .30 
1212Hî .27 
12J5GT .30 
12J7GT .83 
12K5 .50 
12K7GT .34 
12SA7GT 

.40 
12807 .35 
128G7 .23 

12S117 .15 
12927 .23 
123E7 .24 
12SQ7GT 

.50 
14117 .48 
1457 .75 
19405 .24 
19BG6G .85 
19G6 .50 
20D4 1.05 
20E2 .65 
2011 .98 
20P1 .50 
20P3 .79 
20P4 .89 
26P5 1.00 
2546G .29 
25160 .20 
25Y5 .38 
25Y5G .43 
25Z4G .28 
25Z5 .40 
2"Z6G .48 
3045 .44 
30C1 .28 
30015 .60 
30017 .77 
30018 .60 
30F5 .65 
3011,1 .80 
30E112 .60 
30E112 .69 
30E114 .68 
3011 .29 
30115 .58 
30L17 .67 
30P4MR .95 
30P12 .69 
30P19/ 

30P4 .58 
30PL1 .59 
30PL13 .75 
30PL14.85 
30PL15 .87 
35A3 .48 
35L6GT .42 
35W4 .23 
35Z4GT .24 
35Z5GT .30 

50E115 .55 EAF42 
50L6GT .45 EB34 
8542 .43 EB9I 
9001 .59 EBC41 
150B2 .58 E11081 
807 .59 EBC91 
5702 -80 EBF80 
5763 .50 EBF83 
AC2/PEN EBF89 

.98 EMU 
AC2/PEN/ EC86 

DD .98 EC88 .59 
AC6FEN.38 EC92 .34 
AC/PEN(7) ECC32 1.50 

.98 ECC33 1.50 
AC/TH1 .50 ECC40 .60 
AC/TP .98 EC081 .18 
AL60 .78 ECC82 .19 
ATP4 .12 ECC83 .22 
AZ1 .40 ECC84 28 
AZ31 .48 F.CC85 .24 
AZ41 .63 ECC86 .40 
CL33 .93 ECC88 .35 
CV63 .53 ECC189 .48 
CY1C .53 ECC804 .55 
CY31 .31 ECC8071.70 
DAF91 .20 ECF80 .27 
DAF96 .33 ECF82 .28 
DF91 .14 F,CF86 .64 
DF96 .34 ECF8042.10 
151176 .28 ECH21 .63 
DK40 .55 E0H42 .60 
DK92 .35 ECH81 .27 
DK96 .35 ECH83 .39 
0196 .35 ECH84 .34 
DM70 .30 ECL80 .30 
DM71 .88 E0182 .80 
DY87/6 .24 ECL83 .52 
DY802 .35 ECL84 .54 
E80F 1.20 ECL85 .54 
E83F 1.20 ECL86 .35 
E88CC .80 EF22 .63 
E92CC .40 EF40 .49 
E180F .90 EF41 .58 
E182CC1.00 EF42 .33 
E1148 .53 EF54 .98 
EA50 .18 EF73 75 
EA76 .88 Eç80 
EABC80 .30 -.83 
EAC91 .38 EPOS 

.48 

.20 

.10 

.48 

.29 

.28 

.30 

.38 

.27 

.60 

.59 

EF86 .29 
EF89 .23 
EF91 .17 
F,F92 .35 
EF97 .55 
EF98 .65 
F.F183 .26 
EF184 .29 
E1190 .36 
EL32 .18 
EL34 .44 
EL35 1.00 
F.L37 .74 
EL41 .53 
EL42 .53 
EL81 .50 
EL83 .38 
EL84 .22 
EL85 .40 
EL86 .38 
EL91 .23 
EL95 .32 
EL360 .49 
ELL80 75 
EM80 .38 
EM81 .39 
EM83 .75 
EM84 .31 
EM85 1.00 
E5187 .35 
EY51 .33 
EY81 .35 
EY83 .54 
EY84 .50 
EY87/6 .30 
EY88 .40 
EY91 .53 
EZ40 .40 
EZ41 .42 
EZ80 .21 
EZ81 .22 
EZ90 .20 
FW4/500.75 
FW4/800.75 
GZ30 .84 
GZ32 .41 
GZ33 .70 
GZ34 .48 
GZ37 .67 
114E080 .44 
HL23DD.40 

HL41DD.98 PEN45 .40104E42 .49 W76 .34 
HL42DD.50 PEN4500 ' 0B041 .45 W107 .50 
11N309140 .75 0BC81 .40 W729 .60 
11VR2 .53 PEN46 .20 11BF80 .30 X41 .50 
HVR2A .53 PEN453DD UBF89 .30 Transistors 
KT2 .25 .93 13111.21 .55 & Diodes 
KT8 1.75 PENDD- UC92 .85 25323 .50 
KT44 1.00 4020 .88 UCC84 .33 44119 .15 
KT66 .80 PFL200 .52 UCC85 .34 44120 .15 
KT81 2.00 PL33 .38 0CF80 .33 A4129 .15 
KTW61 .63 P136 .47 UCH21 .60 AAZ13 .18 
KTW62 .63 PL38 .90 17CH42 .60 AC107 .15 
KT W 63 .50 PL81 .44 17C1181 .30 AC113 .25 MHLD6.75 PL81A .48 00182 .33 AC127 .17 
N78 2.05 P182 .30 00183 .48 AC128 .20 
N308 .95 PL83 .32 171'41 .50 AC154 .25 
N339 .44 P184 .80 0F42 .80 AC156 .20 
P61 .44 P1504/500 11F80 .35 AC157 .25 
PABC80.33 432 0185 .34 AC165 .25 
PC86 .47 PL505 1.30 0F86 .63 AC166 .25 
PC88 .47 PL508 .90 0189 .27 AC168 .38 
PC95 .53 P1,509 1.30 111.41 .54 AC176 .55 
PC97 .38 PL802 .75 17184 .31 AC177 .28 
PC900 .32 PM84 .34 175180 .33 ACY17 .25 
PCC84 .29 PX4 1.16 1TY41 .38 ACY18 .20 
PCC85 .28 PX25 .98 17Y85 .25 ACY19 .19 
PCC88 .41 PY33/2 .50 010 .45 ACY20 .18 
PCC89 .45 PY80 .33 012/14 .38 ACY21 .19 
PCC189 .48 PY81 .24 1718/20 .75 ACY22 .15 
PCF80 .28 PY82 .24 019 1.73 ACY28 .18 
PCF82 .30 PY83 .26 1122 .39 AD140 .36 
PCF84 .40 PY88 .32 1725 .64 AD149 .50 
PCF86 .44 PY500 .95 1726 .56 AD161 .45 
PCF200 .67 PY800 .33 045 .78 40162 .45 
PCF801 .29 PY801 .33 047 .64 ADT140.63 
PCF802 .40 PZ30 .48 17191 .58 AF106 .50 
PCF805 .80 QQV03/10 11251 .65 AF114 .25 
PCF806 .57 1.20 17281 .40 AF115 .15 
PCF808 .68 14895/10 .49 0282 .40 AF117 .19 
PCH2O0 .62 QV04/7 .83 U301 40 41,121 .30 
P0182 .32 2110 .75 0403 .33 AF124 .25 
PCL83 .58 R11 .98 0404 .38 AF126 .18 
PCL84 .34 R16 1.75 17801 .93 AF139 .65 
PCL805/85 1117 .88 174020 .38 AF178 .88 

.40 1119 .30 VP23 .40 AF180 .48 
PCL86 .38 8142 .75 VP41 .38 AF186 .55 
PCL88 .65 OP61 .33 VT61A .35 AF239 .38 
P0500 1.44 TH4B .50 V15111 .44 BA102 .45 
PEN401,1 T 23 .98 VU120 .60 BA115 .14 

1.38 TP2620 .98 V U120A .60 134116 .25 PEY360.75 UABC80.30 VU133 .35 13A129 .13 

BA130 .10 i 0470 
BA153 .15 0A73 
BC107 .13 0A79 
130108 .13 0A81 
BC113 .25 0485 
BC115 .15 0490 
BC116 .25 0A91 
BC118 .23 0495 
BCY10 .45 04200 
BCY12 .50 04202 
BCY33 .20 0022 
BCY38 .23 0023 
BCZ11 .38 0C24 
BF158 .29 0025 
BF159 .25 0026 
BF163 .20 0028 
BF173 .38 0029 
11E180 .30 0035 
BF181 .40 0036 
BF185 .40 0042 
BFY50 .23 0044 
BFY51 .19 0015 
BFY52 .20 0046 
BY100 .18 0070 
BY105 .18 0071 
BY114 .18 0072 
BY126 .15 0074 
RY127 .18 0075 
BYZIO .25 0076 
BYZ11 .25 0077 
BY'Z12 .25 0078 
13YZ13 .25 00780 
0012E .20 0081 
FSY11A .23 00810 
FSY41A.23 0082 
GD9 .20 00820 
GET113.20 0083 
GET118 .20 0084 
GET119 .20 00123 
GET573.38 00139 
GET587.43 00140 
GET873 .15 00169 
GET887 .23 00172 
GET897 .23 00300 
GET898.23 00201 
Ml .15 OC202 
413 .15 00203 
045 .28 00204 
0A9 .13 00205 
0410 .43 ORP12 
0A47 .101 

.15 

.15 

.09 

.09 

.08 

.13 

.09 

.09 

.09 

.10 

.38 

.38 

.38 

.38 

.24 

.60 

.63 

.32 

.43 

.63 

.10 

.11 

.15 
.13 
.11 
.11 
.23 
.11 
.15 
.27 
.15 
.15 
.11 
.11 
.11 
.11 
.20 
.24 
.28 
.23 
.95 
.23 
.85 
.22 
.38 
.43 
.30 
.30 
.43 
.53 

All valves are unused, boxed, and subject to the standard 90 day guarantee. Terms of business - Cash or cheque with order only. Post/packmg 3p. per item, subject to a minimum of Op. per order. Orders over £5.00 post/packing free. Same day despatch by first class mail. Any parcel insured against damage in transit for only 3p. extra per order. Complete catalogue with conditions of sale 
. 22' price 7p. post paid. Business hours Mon. -Fri. 9-5.30' p.m. Oats. 9-1 p.m. 
.48 We do not handle seconds nor rejects, which are often described as "New and Tested" but have a .28 limited and unreliable life. No enquiries answered unless S.A.E. is enclosed for reply. 

CAPACITOR DISCHARGE 

IGNITION NIT 
PW JUNE 1971 

A comprehensive 
kit of parts 
with detailed 
constructional 
details, ready 
drilled diecast 
case, screws, 
leads, terminals 
etc. 

Available in both 6 and 12v versions. State 
whether positive or negative earth. 

£8.75 incl. p. & p. 

De -coupling kit for impulse tachometer and 
interference suppression. £1.00 incl. p. & p. 

All our kits use guaranteed quality components 
and have been approved by the Author. 

MAGTOR LTD. 
68 DALE ST., MANCHESTER, M1 2HS. 

for the 
amateur and 
craftsman alike 

mT 

CAL 

'OODWORNIN6 
The invaluable magazine for detailed 
how -to -do -it features covering every 
aspect of working with wood from 

* MAKING NEW FURNITURE TO MODERNISING OLD * BUILDING A SUMMERHOUSE TO PANELLING A ROOM * TURNING A CHAIRLEG TO BUILDING A BOAT * STREAMLINING A KITCHEN TO CONSTRUCTING 
A BABY'S PLAYPEN 

Place a regular order now 
Out every month 
only 20p 
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THE BROADCAST BANDS 
Malcolm Connah 

A Frequencies in kHz Times in GMT 

ARECORD number of reports have been received 
this month so I will start straight away with 
one from John Adams of Stocksbridge who has 

an Eddystone EC10 and a Joystick antenna: 
6540 R. Pyongyang, Korea, news at 1910. 
9545 R. Ghana, English news at 2130. 
9570 R. Australia, Sports news at 0835. 
9695 RSA, South. Africa, French at 2000. 
9745 R. Baghdad, Iraq, English at 1940. 

11765 R. Australia, News in English at 0900. 
11920 Ivory Coast Radio, English at 1835. 
11940 R. Kuwait, News at 1835. 
15155 R. Havana, Cuba, English at 2012. 
15175 RSA, South Africa, English at 1900. 
17720 WINB, Red Lion, English at 1945. 
21545 R. Ghana in English at 1515. 

James Haigh of Huddersfield used his R209 re- 
ceiver and Joystick antenna to log the following: 

7120 R. Kiev, Ukraine in English at 1930. 
7310 R. Vilnius, Lithuania, English at 2230. 
9530 VOA, Liberia sign -off at 2230. 
9600 Radio Tashkent in English at 1400. 

11710 RAE, Argentina in English at 2300. 
11795 WINB, Red Lion in English at 2000. 
11820 BBC, Ascension Island relay at 2115. 
11970 Windward Is. B.S., English at 2000. 

Albert Gavin of Wallasey has a Marconi CR100/5 
receiver and a 100 foot long-wire antenna enabling 
him to hear: 
11780 HCJB, Quito, Ecuador, English at 0405. 
11850 TWR, Bonaire in French at 2200. 
11950 FEBA, Seychelles in English at 1745. 
15170 ELWA, Liberia in Arabic at 2255. 
17835 XERMX, Mexico in Spanish at 1830. 
17840 R. Nac. Venezuela, Portuguese at 2145. 
25790 R.S.A., South Africa in English at 1430. 

Ian Howes of Lowestoft has a Teleton TF181 re- 
ceiver and his log included: 
4835 R. Mali in French at 2215. 
9515 R. Ankara, English news at 2200. 
9525 AIR, Delhi, sign -on at 2215. 
9720 R. Ceylon, relay of BBC news 0200. 
9745 R. Baghdad, English news at 1930. 

11745 HCJB, Quito, Ecuador, English at 0000. 
11900 R. Tunisia in Arabic at 2000. 
11950 FEBA, Arabic at 1800. 
11920 Abidjan, local music at 2330. 
15280 4VEH, Haiti in English at 0015. 
21545 R. Ghana in English at 1515. 

Julian Moss of Rayleigh has used his Meridian 10 
transistor receiver and 60 foot long-wire to log the 
following stations: 

6235 R. Pakistan in English at 2005. 
7120 R. Kiev, Ukraine in English at 1955. 
9545 R. Ghana, Accra in English at 2150. 
9605 R. Athens, Greece, news in English at 1945. 
9745 R. Baghdad, Iraq in English at 1945. 

11705 R. Lebanon, Beirut in English at 1900. 
11795 ETLF, Addis Ababa in French at 0530. 
11820 BBC, Ascension Is. relay in English at 2015. 
11835 R. Omdurman, Sudan in Arabic at 0515. 
11875 R. Pakistan, news in English at 1910. 
11910 ETLF, Addis Ababa in English at 1930. 
11950 FEBA, Seychelles in English at 1730. 

Jeff W. Jones of Huyton, Liverpool used his PCR 
receiver and 150 foot loft antenna to log: 
7160 R. Kiev, Ukraine at 0100. 
7240 R. Pakistan at 2145. 
9460 R. Hanoi in Vietnamese at 1459. 
9615 HCJB, Quito, Ecuador at 0230. 
9630 R. Nacional de Columbia at 0034. 

Hugh Cocks of Mayfield, Sussex sent in a report 
which included the following stations: 

6055 R. Australia, Darwin at 1500. 
9515 R. Ankara, Turkey in English at 2200. 
9545 R. Ghana in English at 2200. 
9560 NHK, Japan noted at 1200. 
9715 La Voix de la Revolution Congolaise in French 

at 1930. 
11735 R. Morocco in English at 1700. 
11850 R. Ghana in English at 2030. 
11920 Ivory Coast in French at 2200. 
11950 FEBA, Seychelles at 1700. 
21570 NHK, Japan in English at 0830. 

The Radio Club of Bredinghurst School, London 
S.E.15, sent in the following log which they compiled 
using a French 18 valve, double conversion superhet: 

6070 Radio Sofia, Bulgaria at 1930. 
7270 Radio Warsaw, Poland at 1945. 

11755 Finnish B.C. at 1815. 
11925 Kuwait Broadcasting Service at 1845. 
15130 WNYW, Radio New York Worldwide at 1945. 
25790 R.S.A., South Africa at 1100. 

Austin M. Guest of Cannock sent in the following 
report: 

6010 RAI, Rome with news in English at 0100. 
7120 R. Kiev, Ukraine, news in English at 0030. 
9525 R.S.A., South Africa in English at 0030. 
9670 R. Baghdad, Iraq, in English at 1945. 

11720 CBC, Canada in French at 2045. 

Reports should arrive by the 15th of the month and 
be addressed to me at 5 Ranelagh Gardens, Cran - 
brook, Ilford, Essex. 

HELP US TO HELP YOU 
IT would help us to help you; if when sending 
in your "CQ" for inclusion in the "CQ Column", 
you could follow the style we use and write 
it on a post card. In this way, we can speed 
things up and present readers with a more 
efficient service. 
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bless my soul (no one ever does, but 
that's life) what ever happened to all those 
h.f. lovers? This past month has seen a 

deluge of logs all extolling the virtues of either eighty 
metres or, surprise surprise, the dreaded forty. One 
letter even bore the slogan, "Help stamp out twenty 
metre d.x." now there's a thought. 

Here is another. The Wolverhampton Amateur 
Radio Society is celebrating its 50th anniversary in 
March. Great plans are afoot which include a 40 -page 
history of the club. If you live around that area, why 
not drop the chairman a line at 4 Grafton Place, 
Bilston, Staffs WV14 6LH. Name is W. Moorwood, 
G3CAQ. Scalp hunters will be pleased to hear that 
this Society is also issuing a "Worked all Black 
Country Award". All gen from G3CAQ. 

An excellent scheme for the Radio Amateur Invalid 
Bedfast Club is in operation. Idea is to create a 
valve store for the benefit of members and sup- 
porters. If you are a converted solid state type, or 
if you have any valves in that junk box, how about 
a donation of some bottles? Go on, you'll never use 
them, will you? Action to take is to drop a line, with 
a list of bottles, to John Moxham, 40 Roman Way, 
Glastonbury, Somerset. 

John was in bed for a month and this, plus a 
Drake 2B receiver and a half-wavè inverted "V" 
brought in some fantastic goodies on 3.5MHz. The 
log includes: DU1FH, EA8EX, FL8MM, JY1, JY1B, 
K8HD, KP4DLW, PY7BLV, TA1SK/4X, TF5TP, 
VA2UN, VB1MSA, VE1F0, VE2WM, VE3BCB, 
VO2GD , VP2AA, VP2VAM, VP9BK, VS6DO, 
WA4YBV, WA6KRA, WBOFFG/TF, W6LWH, XE1KB, 
ZC4BJ, ZL1AGO, ZL2BT, ZL3LE, ZL4KE, 5A1GM, 
5Z4M0, 7P8AZ, 9Y4T-all of which makes '3JDG 
very unhappy and determined to put up a better 
antenna. 

D. Lawley (Kent), CR70A, 101fí end fed plus a 
quarter wave wire for an earth, bagged these on 
1.8MHz; EI9J, GM3YCB, GW3UPK, HB9CM, 
HB9NL, OK1ADO, OK1ATP, OK2PDN, OL1AOH, 
OL5ANJ, PAORTR, all c.w. except the GW (s.s.b.). 

R. Kell (Northumberland), modified R109, 33ft 
vertical is learning to read c.w. Best s.s.b. on 
3.5MHz; CT1JH, CT1LT. EA9BK, PJ2M, PJ5KB, 
TI2CBK. 

Best from the eighty metre log of W. Hamilton 
(Hereford) were: CT1SQ, EA3JE, EAIIO, K2BT, 
K2ETB, VE3ON, VE3PT. All on a Heathkit GC -1U 
with a television v.h.f./u.h.f. antenna. 

"How about some SSTV (slow scan television) 
logs?" asks J. Iredale (Llandudno) who has logged 
I1CAM and I5CG who use a.m. for sound. Anyone 
got any gear for receiving the video? Frequency 
quoted is 14.255MHz with other calls to QRX for- 
G5ZT and PAOCAM. 

Letter with pretty stamps on from Karl Muller 
in the land of 3D6 which is Swaziland for those who 
haven't yet got a countries list (shame on you, it's 
only 9p from the R.S.G.B.). Receivers are a Philips 

THE AMATEUR BANDS 
David Grbson, G3JDG 

u A 
A Frequencies in kHz Times in GMT 

domestic BC type and a newly -acquired Barlow - 
Wadley XCR-30 which appears to be a multiple con- 
version beast of rare ability. 

Karl finds 3.5MHz pretty useless but enthuses 
about 7MHz. His log for this band reads: CX1RY, 
F8EX, JAINLX, JA1OHV, JA7JRC, JA9CNI, K3JH, 
JH6AQ, LU6JAK, VK2KM, 4S7AB, 5H3LV, 7Q7RF, 
9J2XZ, 9U5AC, all on c.w. Just shows what's about 
on forty or are we all missing something in the U.K.? 

D. Storrs (Yorkshire) claims: "I can only read 
about two w.p.m. c.w.". Never mind, great trees from 
little acorns etc. (OK, OK, so who's heard of an 
oak tree reading c.w.?). Gear includes an AR88D 
and a 132ft end fed. The all band log includes things 
heard on 3.5MHz like: CT, FL8, JAl, JY, MP4, OD, 
OHO, PY7, VE, VO, VP2 VS6, ZC4, ZD3, ZLl, 4X4, 
5X5 and 9111. 

Up on 14MHz Dave's log reads: FR7ZG, HR1RS, 
KSl, JA1ARM, K6ONI, KH6BB, KV4AD, PY2XU, 
VE3UP, VE4BW, VE5BW, VE6AYU, VE7IC, VK2ID, 
VK3WM, VK4IW, VK6GF, VQ9R, W6RTZ, W7KT, 
W7GKF, ZL2MCX, ZS1JP, ZS5JG, 5H3LC, 5Z4AB, 
6Y5PB/P, 9M2DK (presume these all s.s.b.). 

Another s.w.l. with success on 7MHz is D. Parkin 
(Yorkshire). Receivers are a 52 set and a BC342; 
antenna, 60ft end fed. A sniff around this 100kHz 
brought in: AC4BBF, AP4KJ, BV1SHM, CM5AQ, 
CN6PL, CN7HP, CR6MX, CX2CQ, EA6DU, EA8CL, 
EL6AD, AP3ZU/A, ET3UZ/A, FY7AE, JY6AM, 
KP4WA, KZ5MB, MP4BNC, OA2LS, OX1BLQ, 
OX3BN, PYOLG, PY2ERS, PY4AEN, SVOIA, TF2GJ, 
TI2ABN, TU2AZ, VE3KE, VK2LT, VK3LY, VK9AC, 
VP2KLC, VP8MA, VQ1MC, VR1CV, VU2AE, XEIIIJ, 
YI8YIK, ZL2XZ, 3V8BJ, 4X4DK, 4Z4JZ, 5B4LK, 
9K2YP, 9X5AA. 

Contests for March include: 4-5, 2 metre and 70cm 
open contest; 11-12, BERU; April 9, 3.5MHz low 
power contest (well worth a listen); April 9, 4 metre 
contest. 

Eric Dowdeswell G4AR (Ex-ST2AR) of PW's tech- 
nical staff is highly delighted at working W1BB/1 
on Top Band c.w. for his "first time across". Ten 
watts to a 5763 and a half wave inverted Vee at 
50 feet did the trick. Eric wonders how many of 
the G's who seem to regularly work into the U.S. can 
put their hand on their heart and swear that -they 
don't exceed the legal limit of ten watts? 

Logs, in alphabetical order please, to arrive 
by the 15th of the month to: 

12 Cross Way, Harpenden, Herts. 

MOBILE RALLIES 
APRIL 16 -North Midlands, Drayton Manor 

Park, Near Tamworth, Staffordshire. 
MAY 7 -Spalding "Tulip Time", Lincolnshire. 
JUNE 25 -Bristol City and County RSGB 

Group, Longleat, Warminster, Wiltshire. 
JULY 2 -South Shields and District Amateur 

Radio Club. 
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SUPERSOUND 13 HI-FI 
MONO AMPLIFIER 

A superb solid 
state audio 
amplifier. Brand 
new components 
throughout. 5 
silicon transistors 
plus 2 power out- 
put transistors in 
push-pull. Full 
wave rectifica- 
tion. Output 
approx. 13 watts 

r.m.s. into 8 ohm. Frequency response 1211z-30KHz 
± 3db. Fully integrated pre -amplifier stage with separate 
Volume, Bass boost and Treble cut controls. Suitable for 
8.15 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 a 6" wide x 7r deep. 
AC 200/250V. 
PRICE £10.50. P. & P. 25p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 v. Using 
heavyduty 
fully isola- 
ted mains 
transform- 
er with full, 
wave recti- 
fication 
giving ade - 
q u a t e 
smoothing 
with negli- 
gible hum. 

Vaiv line up: -2 x ECL86 Triode Pentodes. 1 x EZ80 
as re tiller. Two dual potentiometers are provided for 
bass nd treble control, giving bass and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right hand channels can he adjusted by means of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300rn/v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11"w x 4"d. Overall height including valves 5". Ready 
built & tested to a high standard. PRICE 28.92 P. &P. 45p. 

SPECIAL PURCHASE OF MANUFACTURERS SURPLUS I 

All Transistor F.M. tuner head with twin A.M..Gang 
incorporated. Beautifully engineered with precision 
geared reduction drive. FM RF Transistor, oscillator/Mixer 

and first I.F. stage (10.7 Me/s out- 
put) with optional AFC connection. 
Built on printed circuit panel and 
fully screened. Extremely stable 
over range S8-108Mc/s. Brand new 
and pre -aligned. Size 25"h x I}"w 
x 24"d. For 6v D.C. at 2.8mA. 
A.M. Gang fitted with trimmers 
which can be connected to standard 
A.M. aerial and oscillator circuits 
if required. LIMITED NUMBER. 
Only 22.25 post free. Connection 
details supplied. 

BLACK ANODISED 18g. ALUMINIUM HEAT SINKS. 
For TO3, complete with mica's and bushes. Size 2I" x 
3" approx. 25p pair. P. & P. 5p. 

HIGH GRADE COPPER LAMINATE BOARDS. 
8 x 6 x sAin. FIVE for 50p. P. & P. 131, 

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can 
be angled and rotated in any direction. 6 section Lacquered 
Brass. Extends from 6in. to 225in. approx. Máximum 
diameter Sin. 25p each. P. & P. 5p. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0-210-240e. 
Secondary combinations 0-5-10-15-20-25-30-35-40-60v. 
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Size 3in. long x 31in. wide x lin. deep. 
Price £1.75 P. & P. 30p. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p. 
Pri. 200/240v. Sec. 12-0-12 at 1 amp. 88p. P. & P 13p. 
Prl. 200/240v. Sec. 10-0-10 at 2 amp. £1.18. P. & P. 30p. 
Tapped Primary 200-220-240v. Sec. 21.5y. at 500mA. 
Sap. P. &'P. 13p. 
4 AMP BATTERY CHARGER TRANSFORMER. Brand 
new. For 6 or 12v. 240v. Primary. Secondary volts rms 
off load 10v and 16.5v. Overall size approx. 25" X 2}" x 
3". Weight albs. Limited number at £1.35. P. & P.. 35p 

HANDBOOK OF TRANSISTOR 
EQUIVALENTS AND SUBSTITUTES 
A. must for servicemen and home constructors. 
Including many 1000's of British, U.S.A., European 
and Japanese transistors. ONLY 40p. Post 5p. 

4 -SPEED RECORD PLAYER BARGAINS 
Maine modele. All brand new in maker's packing. 
LATEST B.S.R. 0109/0129 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge 56.9? Carr. 50p. 
With stereo cartridge £7.97 Carr. 50p. 
LATEST GARRARD MODELS. S.A.E. for latest Prices l 

PRECISION ENGINEERED PLINTHS 
Beautifully constructed in heavy gauge "Colorcoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100, 
SP25 II and III, SL65B, AT60 etc. or B.S.R. C109, 
C129, A21 etc. Choice of Black leatherette or Teak 
grain finish. Size 125" x 145" x 34." high (approx. 75" 
high, including rigid smoked acrylic cover). 
PRICE £550. P. & P. 60p. 

LATEST ACOS GP91/1SC mono compatible cartridge with 
t/o stylus for LP/EP/78. Universal mounting bracket. 
£1.50. P. & P. 8p. 
SOEOTONE 9TAHC COMPATIBLE STERE9 CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY £2.50 P. & P. 10p. Also available fitted with twin 
Diamond T/0 stylus for Stereo LP. £3. P. & P. lop. 
LATEST RONETTE T/O STEREO/COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. £1.83 P. & P. 10p. 
LATEST RONETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP/LP/78 mono or stereo records 
on mono equipment. Only £1.50 P. & P. 10p. 

QUALITY RECORD PLAYER AMPLIFIER MK II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size Tin. wide x lin. deep x bin. high. Ready 
built and tested. PRICE £3.75 P. & P. 40p 
ALSO AVAILABLE mounted on boars with output 
transformer and speaker ready to fit into cabinet below. 
PRICE £4.08 P. & P. 50p. 
DELUXE QUALITY PORTABLE R/P CABINET MK II. 
Uncut motor board size 145 x 12in. clearance lin. below, 
5}in. above. Will take above amplifier and any B.S.R. or 
GARRARD changer or Single Player (except AT60 and 
SP25). Size 18 x 15 x 8in. PRICE £4.75, P. & P. 50p. 

SPECIAL OFFER I 

HI-FI LOUDSPEAKER SYSTEMS 
Beautifully made teak finish enclosure with most 
attractive Tygan-Vynair front. Size 165" high x 105" 
wide x 55' deep. Fitted with F..M.I. Ceramic Magnet 
13" x 8" bass unit, two H.F. tweeter units and 
crossover. Power handling 10 watts. Available 3 or 
S or 15 ohms impedance. 

OUR PRICE £8.40 Care. 65p 

Cabinet Available Separately £4.50 Carr 60p 
Also available in 8 ohms with EMI 13" x 8" bass 
speaker with parasitic tweeter £8.50 Carr. 65p 

LOUDSPEAKER BARGAINS 
in. 3 ohm 80p, P. & P. 15p. 7 X 4in. 3 ohm £1.05. P. & P. 

20p, 10 X Ohs. 3 or 15 ohm £1.90, P & P. 30p, E.M.I. 
8 X fin. 3 ohm with high flux magnet £1.62, P. & P. top 
E.M.I. 11h X 8in. 3 ohm with high flux ceramic magne 
£2.10 (15 ohm £2.25), P. & P. 30p. E.M.I. 13 x Sin. 3, 8 

or 15 ohm with two inbuilt tweeters and crossover net 
work £4.20, P. & P. 30p. E.M.I. 13 x 8in. twin con 
(parasitic tweeter) 8 ohm £245, P. & P. 30p. 
BRAND NEW. 12ín. 15w. H/D Speakers, 3 or 15 ohms 
Current production by well-known British maker. Now 
with Hllux ceramic ferrobar magnet assembly £5.50 
Guitar models; 25w. 28.50, 35w. £8.50. P. & P. 38p 
E.M.I. Stin. HEAVY DUTY TWEETERS. Powerfu 
ceramic magnet. Available in 3 or 8 or 15 ohms 039 
each. P. & P. 13p. 
121n. "RA" TWIN CONE LOUDSPEA%ER, 10 watts 
peak handling. 3, 8 or 15 ohm £2.20. P. & P. 30p. 
35 ohm SPEAKERS lin. only 83p P. & P. 13p. 
"POLY PLANAR" WAFER -TYPE;".:, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Size 115" s 14;t" x 1-ls" deep. Weight 190z. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm only. 
Response 45Hz-20kHz. Can be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full detalle. Only £5.75 each. 
P. & P. 25p. 
VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Usually £1.75 yd., our price 75p yd. 
length. P. & P. I5p (min 1 yd.) S.A.E. for samples. 

HI-FI STEREO HEADPHONES 
Adjustable headband with comfortable flexifoam ear- 
muffs. Wired and fitted with standard stereo ;in jack 
plug. Frequency response 30-15.000Hz. Matching 
impedance 8-16 ohms. Easily converted for Mono. 
PRICE £2.95, P. & P. 15p. 
HIGH IMPEDANCE CRYSTAL STICK MIXES. 
OUR PRICE £1.05, P. & P. Sp - 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9-18v. 
battery or from H.T. line 200/300v. Frequency 
response 1511z-25KHz. Gain 26dB. Solid encap- 
sulation size 15" x 15" x I". Brand new complete 
with instructions. Price 88p. P. & P. 13p. 

CENTRE ZERO MINIATURE MOVING COIL METER 
00µA. For balance or tuning. Approx. size 1" x 1" x I 

deep. Limited number. 75p. P. & P. 10p. 

HARVERSON IC SUPER SOUND 
10 + 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-Fi Stereo Amplifier Kit. Uses 14 
ransistors including Silicon Transistors in the first five 
tages on each channel resulting in even lower noise 
evel with improved sensitivity. Integrated pre -amp with 

Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Output stage for any 
speakers from 5 to 15 ohms. Compact design, all parts 
supplied including drilled metal work, high quality 
ready drilled printed circuit board, attractive front panel, 
knobs, wire, solder, nuts, bolts --no extras to buy. 
Simple step by step instructions enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.s. per channel into 5 ohms. 
Frequency response f3dB 12-30,000 lIz Sensitivity: 
better than 80mV into 1MI2. Full power bandwidth: 
±3dB 12-15,000 Hz. Bass boost approx. to ±12dB. 
Treble cut approx. to - 16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12"w. x 8"d. x 21"h. 
Fully detailed 7 page construction manual and parts '- 

list free with kit or send 18p plus large S.A.E. 

PRICES 
AMPLIFIER KIT . .. 210.50 P. & P. 15p 
POWER PACK KIT .. £3.00 P. & P. 30P 
CABINET .. £3.00 P. & P. 30p 

(Post Free if all units purchased at same time 
Full after sales service 

Also available ready built and tested 220.50. Post Free. 
Note: The above amplifier is suitable for feeding Iwo mono 
sources into inputs (e.g. mike, radio, twin record decks, etc.) 
and will then provide mixing and fading facilities for med- 
ium powered Hi Fi Discotheque use, ele. 

3 -VALVE AUDIO 
AMPLIFIER HA34 MK II, 
Designed for Hi-Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 70" w. x 4" d. x 
45 h. Incorporates ECC83, 
11L84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
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 44 watts. Front 

detached can be and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £4.75. P. & P. 35p. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. 23.98. 
P. & P. 40p. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only 7M. wide 
x lin. deep x Gia, high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 
FEW ONLY. 
BARGAIN PRICE £2.7S 35p 

P 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84s in push-pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible huer. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3-15 a speaker and 3 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve line-up 2 EL84s, ECC83, 
EF86 and EZ80 ectifier Simple instruction booklet 
13p (Free with parts). All parte sold separately. ONLY 
57.97 P. & P. 55p. 

Open 9-5.30 Monday to 
Saturday 
Early closing Wed. 1 p.m. 
A few minutes from South Wimble- 
don Tube Station. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. 
CHARGES QUOTED APPLY 
TO U.K. ONLY. P. & P. ON 
OVERSEAS ORDERS CHARGED 
EXTRA. 



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'. Certa. 
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 I 

(state Subject or Exam) 

1 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

AGE OCCUPATION 

I INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. HA28 Intertext House, Stewarts Road, 

London. S.W.8 4UJ 1 

EST. 18911 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDW/KE 4285 

Amplifier Unit Type A413. Complete with 5Z4 A 6V6GT valves. 250/230 Volt 
Transformer. Clean condition untested. £t .25. Carriage 75p. 

Air Position Indicator: Contains Gears. Ball Races. Dimmer Unit. Lamps. 
Four numbered Counters. 24 Volt Motor etc. unit of great interest to model 
makers. Good condition 75p. Carriage 50p. 

Ground Position Indicator. Contains 24 Volt Lamp. Prisms Mirror and Gears. 
Could interest schools and model makers. 75p. Carriage 75p. 

Latest Air 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 Insurance 
75p. 

Control Unit. Type 4190. Complete with three miniature valves. 14 500 µA 
Meter. Six Relays. Model makers Motor with Gears. 24 Press Buttons. Lots of 
spares. Clean condition. LI eo. Carriage and Insurance 75p. 

Autostabiliser Amplifier Unit. Complete with Carpenter Relay and Base. Many 
spares. 50p. P/P 33p. 

Special Offer. Aircraft Sighting head. Comprising flexible drive, lens prism 
unit, Giro. Useful for model constructors, schools, etc. Condition fair. 75p. 
Carr. 75p. 

Reclaimed T.V. Tubes. All with 12 months guarantee. 
AW43/88. £2. AW43/80. £9SO. MW43/69 £1. Special offer Brand New Brimar 
Tubes C17P.M. £1. Many older types In stock. Carriage and insurance on any 
tube £190. 
Brºaking.up. Ferguson Model 506T. Tested L.O.P.T. £1.45. Post paid. Fireball 
Tuner Unit with Valves less Knobs. 75p. Post paid. S.A.E. for Price List of other 
spares for this set and other types. 
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 three 
Valves P/P Paid. 
ARP12 
EB91 
EFEBF8o 

58E89 
ECC81 

ECLL880 
EF80 
EF91 
EY86 20p 
EF50 60p per dozen 

4p PCF80 
12-4 PCL82 

12#p PCF82 

12}p PL861 

7}p PY33 
PY82 
PL82 
PL83 
PCL84 

Sp PCC84 5p U191 20p 
SR U251 

12#p 6BW7 
1211, 

f0p 
121-p 10p 
12}p 6F23 2Óp 
20p 20P1 20p 

17}P 20D1 Op 

7+13 P12 20p 

17tp 

30P4 20p 

FL1 
}p 8(30L2 Op 

12f p 30F5 10p 

POWER PARADE 
All our stooks are brand new -with money back guarantee -Catalogue tree 
with Orders or 10p 

OC25 
00 28 

28p 
84p 

AD 161 1 
AD 162 f 60v 

BD 123 
BD 130 

B0p 
48p 

OC 29 38g AL 102 599 BD 131 59p 
OC 35 80p AL 103 49p BD 142 45p 
00 36 36p AU 103 859 BFY 50 18p 
AD 142 89 BO 107 7p BFY 51 10p 
AD 149 40p BC 108 7D 2N 3053 
AD 150 BC 109 7p 2N 3055 499 
AD 140 409 BD 121 50p 40636 59p 

SN 930 
2N 1132 
2N 1305 
2N 1613 
2N 1711 
2N 2218 
SN 2219 
2N 2905 
2N 2926 
2N 3063 
SN 4036 
AC 107 

95 
229 
229 
flap 

3áp 
85p 
30p 

99 
20p 
40p 
159 

AC 126 
AO 127 
AC 128 
AC 141E 
AC 142E 

12p 
12p 
12p 
Op 
20p 

BC 118 
BC 125 
BC 126 
BC 148 
BC 149 

l2p 
15p 
22p 
lip 
upME 

ME 0402 
ME 0404 
ME 0412 
ME 0413 

1002 

18p 
14p 
19p 
14p 
lip 

ACY 19 229 BC 182L 9p ME 4101 lOp 
AF 117 26p BC 183L 9p ME 4102 129 
BC 113 149 BC 184L 10p ME 6002 149 
BC 114 15p BC 212L 10p ME 6101 14p 

BC 115 159BC 213L 
BC 214L 

10p 
109 

ME 6102 
C 407 

16p 
20p 

BC 116 15p BC 267 9p C 426 80p 
BC 117 19p BC 268 19p C 450 15p 

Rectifiera 
1N 4001 
IN 4002 
IN 4003 
IN 4004 
IN 4005 
IN 4006 
W005 
WOl 
W02 
IN 4148 
OA 90 
OA 91 

4p 
4p 
5p 
7p 

1112p 

899 
35p 

4p 
7p 
7p 

A low priced general purpose Germ PNP Transistor 
Coded Red Spot. Compatible to:- Spec. le 10A Case 
NKT 401-403-404.405-406.430-451-452- Vobo 80V PT 30W TO -3 

453. SN 260A, etc. Vceo 50V HFE 30.170 
Price 1.49 40p. 50 plus 88p 

A low price low power Germ PNP Transistor. 
Coded Green Spot. Compatible to:- Spec. 
NET 211-212-213-214-217.261 Vcbo 

274-275-0C 44.00 45-00 71 Viceo 
1c 

Price 1-9 15p. 10 plus 12D. 

32V PT 
V30 hFE 
1200mÁ Case 

220mW 
40-110 
TO -1 

400mW Zoner Diode f5% range 3.3V to 30V 10p each. 

C. HADLEY 24 WOOD HILL, 
HARLOW, ESSEX. 

Add 5p post and package on all ordere. Bulk enquiries welcome. 
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TAKE 2 
JULIAN ANDERSON 

A series of simple transistor projects, 
each using less than twenty components 
and costing less than one pound to build. 

THIS month's circuit is possibly the most complex 
that has yet appeared in this series but it is 

one that should be popular with those who 
have interest in amateur theatricals. Even if never 
intended for a serious. use, it is an interesting 
circuit that has plenty of room for experimenting. 

We are inside our £1 budget but if the switches 
are included we are actually using 23 components 
but it would be a pity to exclude this circuit from 
this series for that reason. 

The Circuit 
The circuit of the gunshot simulator is shown in 

Fig. 1. It needs to be fed to an amplifier but the 
output is high and will drive pretty well any 
transistor or valved amplifier. 

There are three distinct parts to the circuit: the 'mice 
generator, the amplifier and 
the pulsing circuit. To under- 
stand these circuits it is 
necessary to examine what 
comprises the crack of a gun 
firing as far as waveshape is 
concerned. Basically it is white 
noise-that is noise of random 
amplitude and frequency. This 
is the ssshh heard from a 
transistor amplifier when 
turned fully up with no input 
applied. But this of course, by 
itself, bears little relationship 
to the sound of a gun and it is 
necessary to control the length 
of time that this noise appears and also the 
amplitude during this period. In fact the wave - 
shape envelope appears something like a sawtooth. 
When the sound starts it should be instantly high 
and drop off more slowly. If you impersonate a gun 
firing with your mouth you will see what is meant 
by this. It is not of course necessary to understand 
this explanation (waveforms and envelopes are not 
widely understood) but it will help in experimenting 
with the circuit to obtain your own interpretation 
of what a gunshot sounds like. 

It is necessary to provide a source of white noise 
and here a little experimenting is needed by the 
constructor. Trl is a germanium transistor with RI 
and R2 applying a voltage across it. This will be 
conducting a small current limited by Rl and R2. 
Now all semiconductor devices create noise and it is 
only necessary to select a particular one which is 
particularly noisy. The author has a very large 
number of transistors and so was able to have a 
quick run through to see what proportion would 
work in this circuit. All devices created some noise 
but by far the best (or worst for normal operation) 
were surplus germanium types, though the 0071/ 

Tr1 
see 
text 

R2 
47k 

R1 C2 
47k 

SW3 
4700pF 

R3 

0.1.F 
Tr2 
2N2926 

No. 35 
GUNSHOT SIMULATOR 

0C44/0C45 types were also generally god for this. 
Normal diodes can be used (we are after all using 
the transistor as a diode) but it was found by experi- 
ment that these did not generally give a great 
enough output. 

The output from the noise generator is coupled 
via Cl to the base of the straightforward amplifier 
Tr2 which is coupled in the common emitter mode. 
C2 is an optional capacitor which can be switched 
between the collector and base of Tr2. This has the 
effect of cutting off the higher frequencies of the 
noise making the gunshot appear as though it was 
made some distance away. 

The output of this amplifier is applied to a further 
stage of amplification, Tr3, but here the positive 
supply voltage is fed from the emitter of Tr4, the 
shaping circuit. The output is taken from the 
collector of Tr3 via the d.c. blocking capacitor C4 
to the external amplifier. It will be seen that there 
is absolutely no output from Tr3 unless Tr4 is in a 

conducting state thus causing the voltage at the 
emitter of Tr4 to rise. 

The circuit is triggered by making SW2, a push - 

R4 
Ok SW2 

2yF 

RB 
22k 

Fig. 1: The circuit of the Gunshot 

C7 PP3 
50}F1 9V 

k 

CXG094 

Simulator. 

R9 1 -L 
2.7 

SW2 
I 

o 

+ve via 
SW1 

O 0 

0 0 0 0 

O 0 

O 0 
Tr 

SW3 I 

-ve 
Output 

C 0/ 0 0 

o 0 0 0 0 C6o 
o °Tr4 b o 

o co 0 0 0 

e 

O 0 0 

O 0 0 

0 0 

0 

0Tr3 

0 

l 
C 
3 

T 

R 
6 

+ 

R C 
7 5 

O 0 

O 0 

+ o 

C 
7 

0 0 0 0 0 

0 0 0 0 0 0 

o 

o 

0 

o 

o 

o 

o 

o 

o 

o 

-4-Copper strip runs this way -> / 
Break strip underneath 

b 
cXG09i 

2N2926 

Fig. 1: Suggested component layout on Veroboard. 
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to -make switch. C6 rapidly charges through R8 and 
while it is charging Tr4 has its base voltage raised 
almost to the positive potential and is fully switched 
on. However as C6 becomes fully charged, the volt- 
age at the base of Tr4 falls until the transistor is 
no longer conducting. 

When Tr4 is conducting, the potential across R7 
approaches that of the supply voltage and this 
enables Tr3 to operate. C5 holds this voltage for a 
short period. R9 is included so that as soon as SW2 
is opened again it discharges C6 and so resets the 
circuit for a further "firing"; with the values used 
here it is possible to make SW2 rapidly and the 
effect is still realistic. 

It will be seen that there is considerable room for 
experimenting. The circuit will work with almost 
any values for R7, R8 R9, C5 and C6 but this will 
affect the rise time and the decay time and possibly 

* components list 

Ri 
R2 
R3 
R4 
R6 820k52 
R6 10kf2 -' 

R7 22kS2 
R8 22kZ 
R9 2.7kS2 ,, 
Cl 01µF Disc cerai 
C2 4,700pF (or 5,000pF) 
C3 0-1/4F Disc ceramic 
C4 5i4F 10V minimum 
C5 2µF 10V 
C6 2µF 19V 
C7 50µF 10V 
Tri See text 
Tr2 2N2928G 
Tr3 2N2926£ 
Tr4 2N2926G 
SW1 S.P. Push on 
SW2 S.P. Push to 
SW3 S.P. Push on 

47kS2 5°/3 W 
47k52 
270kS2 >, 

1ßkS2 ,: 

Wireless 
made for' 
packing and 
srdering. 

11p 
11p 
11p 
9p 
9p 
9p 

e those recently advertised in practical 
and may have changed. No allowance is 
minimurn order costs or for postage and 

these should be checked carefully before 

the potential level across R7. The values shown were 
considered by the author to be those which most 
closely simulated a gun firing, but this is largely a 
matter of personal choice. 

Changes to the amplifier section should not be 
necessary and will not affect the sound to any extent 
but Cl, C2 and C3 can be experimented with, Cl 
and C3 favour the higher "noise" frequencies at the 
expense of the lower ones. 

The output of the circuit is something over 1V 
and it has been found that it helps to overload the 
amplifier slightly with the output from this unit. 
The current is small and a PP3 battery is quite 
sufficient to power the circuit. 

The whole unit can be built into a small plastic 
box with the push button switches on top. The 
price shown in the components list is for the Castelco 
types of plastic switches. A Veroboard layout is 
shown in Fig. 2 though of course layout is far from 
critical. 
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DIGITAL CLOCK-continued from page 1091 

The 50Hz input signal is fed into the countdown 
board input and divided by 10 by ICs. The divide -by - 
two output of IC1 is used for the fast (hours) setting 
when it is linked to the display module input. 

IC2 is connected to divide -by -five and its output 
(one pulse per second) is fed both to IC3 and the 
seconds display circuit. The seconds circuit consists 
of an isolating diode together with a driver transistor 
and a current limiting resistor. 

IC3 is conencted to divide -by -10 and its output 
divided by six by IC4. The method of connecting a 
7490 to divide by numbers other than 10 and five is 
described below. - 

Using the gated zero reset lines it is possible to 
inhibit count inputs and return all outputs to logical 
zero after any required count. At a count of six the 
b.c.d. outputs A B C D will be at 0 1 1 0 respectively. 
Therefore the B and C outputs are directly connected 
to the two zero reset inputs to automatically re -cycle 
the counter after a count of six. The C output of 
IC4 is fed to the A input of IC5. This counter is con- 
nected to divide -by -10 (as IC's 1 and 3), its b.c.d. 
output being decoded by IC12 which drivés the 
minutes display tube. The D output of IC5 gives a 
pulse every 10 minutes which is applied to the input 
of IC6. IC6 is connected to divide -by -six, its b.c.d. 
output being decoded by IC11 to give the tens 
minutes display. The C output of IC6 is fed to the 
input of IC7 to give an equivalent of one pulse per 
hour. The connections of IC7 and IC8 are combined 
to give a two stage counter which automatically re- 
cycles ever 24 hours. If the outputs of the two 
counters at a count of 24 are examined, we find: 

UNITS TENS 
Al B1 C1 D1 A., B C_, D._, 

0 0 1 0 0 1 0 0 
Therefore the two sets of reset terminals are corn- 
moned and connected individually to C1 and B2 to 
reset both counters to zero when a count of 24 is 
reached. Both 9 resets are taken to chassis, and the 
D output of 1C7 is connected to input A of IC8. The 
b.c.d. outputs of the two i.c. are decoded by IC10 
and IC9 which display units hours and tens of hours. 

CONSTRUCTIONAL DETAILS NEXT MONTH 

MAXWELL 

"You've given him a lot more than TVI to worry 
about this time." 



Fully guaranteed 
Individually packed 

VALVES 
B1211 £1769 ECH200 629 
CY31 850 ECL90 45p 
DAF96 399 ECL82 859 
DF96 42p ECL83 85p 
DK96 41p ECL86 429 
DL93 88p EF36 458 
DL94 409 EF37A13125p 
DL98 41p EF39 40p 
DM70 80p EF40 502 
DY86 389 EF41 86p 
DY87 329 EF80 259 
DY802 482 EF83 55D 
E880C/01 

£1.859 
E18000 42p 
E181CC 90p 
E18200 

11.85 
EABC80 S2p 
EAF42 65p 

OAS 
OB2 
PABC80 
PC97 
PC900 
PCC84 
PCC89 
PCC189 
PCE800 
PCF80 
PCF82 
PCF84 
PCF86 579 

EF86 alp PCF200 779 
EF89 289 FCF201 77p 
EF91 809 0F801 489 
EF92 87p FCF802 48p 
EF95 Sep PCF805 729 
EF183 809 PCF806 659 
EF164 85p FCF808 729 
EFL200 759 PCH2O0 70p 

EBC33 50p EL34. 529 PCL81 479 
EBC41 62p EL41 55p PCL82 879 QQV0310 
ECC81 809 EL42 589 PCL83 659 81.25p 
E131.80 42p EL84 259 PCL84 429 QQV06.40A 
EBF83. 429 EL85 439 PCL85 42p £5.40 
EBF89 809 EL86 40p PCL86 42p R17 48p 
ECC81 8ßp EL90 8bp FFL200 88p R19 379 
ECC82 28p EL95 86p PL36 63p 8TV280/40 
ECC83 80p EL500 86p PL81 60p 23.00p 
ECC84 309 EMS]. 253 9L82 409 STV280/80 
ECC85 409 EM80 40p PL83 429 
ECC88 50p EM84 85p PL84 85p 
ECC88 87p EM87 55p PL500 73p 
E00189 52p EY51 409 PL504 759 
ECF80 859 EY86 409 9X4 22.503 
ECF82 859 EY81 36D FY33 603 
EC3'83 759 EY88 40p FY80 859 
ECF801 829 EZ41 459 PY81 279 
ECF802 829 EZ80 259 FY82 27p 
E0035 809 EZ81 279 pg83 88p 
EC042 659 GZ34 689 9488 879 E0081 289 1066 62.05 

1"2.8" 609 ECH83 429 KT88 22.409 
F0004 459 078 111259 PY801 60p 
29/418. AERIALS each consisting of ten 3ft. lin. dia. 
tubular screw -in sections. 11ft. (6 -section whip aerial 
with adaptor to fit the 71n. rod, Insulated base, stay 
plate and stay assemblies, pegs, reamer, hammer, etc. 
Absolutely brand new and complete ready to erect. 
In canvas beg £4. P. á P. 50p. 

METERS Full List of our very large 9 stock of meters on request. 

TRANSISTORS, ZENER DIODES etc. 
SPECIAL 0038 429 IN21B 80p 82303 60p AF139 80p 

0044 1N25 80p 3F100 829 AF178 48p OFFER 
093 tube 

12.60 
0A5 209 
0A10 259 
0A70 109 
0A71 10p 
0A78 7D 
0A74 7p 
0A79 10p 
0A81 89 
0A91 79 
0A200 7p 
0A202 109 
0A210 259 
0A211 879 
0AZ200 559 
OAZ201 50p 
0016 60p 
0022 60p 
0025 40p 
0026 26p 
0028 80p 
0029 809 
0035 509 

569 
36p 
37p 
46p 
489 
40p 
609 
65p 
759 
809 
889 
489 

s900p 
TT21 62.789 
1125 769 
U26 759 
U27 60p 
11191 789 
11801 £1.00 
UABC80 35p 

17D 
005 122 1043 10D 3FR6 82D AF186 40p 
0070 129 1070 7p 3N128 879 A8Y26 25p 
0071 122 106-77 129 30139 11.759 A8Y28 25D 

0072 20p 116702-725889 3N140 979 AOY67 48p 

0073 809 1N823A£180 3N154 95D BAW19 889 
. 

0075 259 1N4785 509 316159 2145D B0107 lOp 

0076 259 IZMTS 85D BFRS 459 BC108 1O11 

0081 209 IZMT10 889 12FR60 78D BC113 109 

008113 2011 IZTS 879 40594 11.269 BC118 209 

0C81DM 209 IZT10 639 40595 £125p BCY72 15p 

0082 25p 20385 61p 40636 11.259 BF115 25p 

0C82DM 809 20-403 519 40668 21-269 BF173 209 
OC 83 252 2N918 872 40669 111.403 BFY51 209 

0083B 16p 2N1304 280 AC126 25p BF1(52 203 

0034 259 2N1306 26p AC127 25p 
B92 459 00122 509 2N1307 25p AC128 20D 

809 
47p 

138Y20E6p 00139 252 2N2147 889 A0176 
BU70011SOp 00140 40p 

00170 269 
2162904A 259 
203053 209 

Ann 250 
A0Y28 179 BYZ13 85p 

00171 80p 
00172 87p 

2N3054 50p 
20 0CR81/SO 55 , 84p 

AD149 50p 
AD161 359 

85p 

BYZ16 
ÿ 86 

CR81/20 889 00200 40p 
00201 75p 

2373730 50p 
20373112.75D 

ADM 
AF118 50p CR81/30 409 

00206 95p 2N4172 509 AF127 209 0R81/35 489 

UAF42 569 1TY85 Op 3Q4 37p 6AK5 80p 
UB041 479 VR105/30 88 384 859 6AK8 82p 
11BF80 409 VR150/30 859 317.4 45p 6A1,5 15p 
UBF89 359 Z759 21.66p 5B2543122.0 6AL5W 40p 
UCC85 40p Z80111 £9.009 5B/25551 6AM6 80p 
UCF80 55p Z803A £1.259 £2.00 6AN8 509 
UCH42 709 Z900T 95p 5R4GY 75p OAQ5 85p 
UCH81 86p IL4 169 51.140 859 6AQ5119 50p 
UCL82 859 IR5 859 5V40 459 6A86 879 
UCL83 60p 184 25p 5Y4G 40p 611870 80p 
UF41 50p 185 249 5Y3GT 85p 6AT6 809 
O F80 889 1T4 229 523 55p 641116 25p 
17F80 OD 1X2A 409 SZ4 769 6AX4GT 002 

1X213 40p 5Z4GT 40p 70p 
11L84 80p 723A/13 £7.00 6AB7 09 6B7 40p 
UU5 65p 3A4 809 6AC7 159 6BK7 809 
11Y41 45p 396 lbp 6A116 Sop 6BA6 202 

CR81/40 489 
CR83/05 809 
Cß83/20 88p 
Cß83/30 48p 
CR825/025 

CR83/40 509 
0ß2A0 699 
GET103 23p 
GET115 45p 
GETI16 509 
GEX66 £1.50 
NKT222 209 
NKT304 50p 
RA8310AF 

88p 
1313910 28p 
50928 819 
89930 829 
ßD94 21p 
1313985 489 
V405A 40p 
Z2A51CF 789 
ZR11 839 
ZR21 480 
ZR22 429 

6BE6 80p 
6130311. 652 
6B36 459 
6BQ7A 40p 
6BR7 86p 
6BW6 86p 
6BW7 S011 
604 309 
606 25p 
6016 65p 
6CL6 49p 
6136 209 
6EA8 559 
6F23 7 
6F33 £1.50 
6016M 209 
634WA 75p 

MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Fnloes. U.K. 
P. it P. Up to £1 12p, 21-22179, 22-88 229. Over £3 post free. C.O.D. 20p extra. 

INTERGATED CIRCUITS - 
MANY OTHERS IN STOCK 

RCA. CA 3005 wide band R.F. Ampl. 300mW dies £1.20 
CA 3012 wide band ampl. 150m W digs .. .. £0.90 
CA 300 Audio power ampi. .. .. .. £1.37 
CA 3036 Audio pre -ampi. £0.90 
General Electric PA 230 £1.46; PA 234 £1; PA 237 £270 
dullard TAA 300 £1.75; TAA 320 73p 

ALL valves 
guaranteed 

635 40p 128(17 35D 6057 50p 
6350T 259 1487 759 6060 509 
636 20p 19AQ5 409 6064 459 
637G 85p 1903 24.24 6065 85p 
637M 40p 1906 11.60 6080 21.509 
5K6GT 58p 19H4 26.009 6146 21.509 
6K7 829 20P4 21.00p 8020 12 26p 
6K7G 209 25L6GT 409 9001 209 
6K8GT 40p 30015 769 9002 25p 
6K26 70p 30017 85p 9003 509 
60A7 40p 30018 759 9004 159 
68A7GT 82p 30F5 84p 9006 159 
68C7GT 259 30FL1 70p 
68117 869 30FL122 C.E. Tubes 
6037 379 11.20 VCR97 
60370T 329 30FL13 60p £4.609 
68117 852 80FL14 859 VCR517B 
681.7GT 829 36L15 839 £5 50p 
681670T 35p 30L17 80p VCR517C 
6ßQ7 39p 30P12 609 £7.60 
68Q7GT 869 30P19 80p 5FP7 21.82 
6V6G 17p 30PL1 702 88D 29.00 
6V6GT 40p 30PL13 929 883 49000 
614 809 30PL14 85p 88L 59009 
615G SOp 35L6GT 50p 
6XSGT 879 35W4 809 Photo Tubes 
6Y6G sop 35Z4GT 45p CMG25 
6.30L2 70p 42 459 18.75 
6Z4 380 5005 40p 931A £4.009 
707 45p 50CD6G 709 60970 
705 111.00p 50E115 00p 217 50p 

7 7 6 82p 76 475p 

75 
Óp Special Wu 

7Y4 809 78 409 CV2339 
996 37p 80 50p 120 00p 
11E2 22.509 723A/ß 17.00 3129/7D 
12AT6 SOp 803 £8 2ßp £37.609 
12AT7 809 805 28.00 K301 25.009 
12AU7 20p 807 609 K305 212.009 
12AV6 38p 813 28.759 K308 s18.00p 
12A1C7 809 832A 18.00 K337 216.009 
12BA6 872 866A 75p KRN2A 
12BE6 409 954 40p 28.509 
120117 E72 955 25p WL47A 
1208 829 956 202 21.50p 
12E1 21.609 957 80p 33/92/E 
12115 55p 991 400 1137.50p 
12K7GT 409 1622 11.002 5022 218.000 
12K8GT 459 2051 659 714AY14 OOP 
12Q7GT 859 5933 21.12 725A 410.009 

Co omor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Tel: 01-743 0899 
Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 
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Until you've tried the service provided by Home 
Radio (Components) Limited you've no idea how 
simple it can be tracking down and obtaining 
components. It becomes a pleasure instead of a 

bind ! But first you need the Home Radio Cata- 
logue, listing over 8,000 components, over 1,500 

of them illustrated. At 70 pence, including p. & p., 

it's a gift -especially as every copy contains 10 

vouchers each worth 5 pence. 
Send coupon today. 

The price of 70p applies only to catalogues purchased by 

customers in the UK and to BFPO addresses. 

POST THIS 
COUPON 
with your 
cheque or Address 
postal order 
for 70p 

HOME RADIO (COMPONENTS) LTD., Dept. PW I 
L234-240 London Road, Mitcham, Surrey CR4 3HD. !..---maim am--- 
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THE BEST OF BOTH WORLDS 
THE ANTENNA SYSTEM WHICH ACHIEVED A WORLD RECORD ! 

FOR THE OPERATOR: 
EQUIPMENT TO SATISFY 
THE MOST VERSATILE & 
EXACTING REQUIREMENTS! 

FOR THE XYL: 
A DELIGHT TO THE EYE!! 

Size: 6" x 21" x 41" Finish: Gold stove enamel with 
Weight: 2Ib fascia off-white on maroon. 

* AND 
SPECIAL BARGAIN OFFERS! 

YOU HAVE EARTHING PROBLEMS? - 
DO PLEASE CONTACT US! 

Protected by World Patents 
and Trade Marks 

7' 6" (2.28m) in length. Wt. 111b. Tunes 500kHz through 32mHz. Gold stove enamelled, black & red finish. Fully insulated & weather proofed 
for INDOOR & OUTDOOR use. -THE WORLD RECORD WINNING JOYSTICK VFA-1972 model Exceptionally strong, rigid, 
tough & assembled in seconds by screwing 3 sections together. OUTPERFORMS many beam antennae in practice BECAUSE of low 
reflected power factor & absence of harmonics. OUTSTANDING signal/noise ratio on reception. HIGH selectivity & sensitivity on ALL 
FREQUENCIES. £12.99 (plus 40p). 

ALSO ILLUSTRATED: The JOYMATCH 111 ATU in matching colour scheme for RECEIVING ONLY -tunes the JOYSTICK VFA 
and most other antennae 500kHz through 32 mHz. £12.99 (plus 40p) 

NEW -Matching ATU for TRANSMITTING AMATEURS -the JOYMATCH LO -z500 for use with the JOYSTICK VFA or 
low impedance terminated antennae. Conservatively rated at 500 w. (P.E.P. in PA stage), 100w on 160m band (for higher overseas TOP BAND 
ratings). Metered for accurate tuning. Matching stove enamel as JOYMATCH 111. £17.99 (plus 45p). 

* GENUINE BARGAINS -MAIL ORDER ONLY -TO CLEAR OLD STOCK MATERIALS! 
1. Superb ATU in kit form (step by step assembly & operating instructions) £4.50; or £5.50 assembled. Tunes RECEIVER (communica- 

tions or domestic) most of MW & all SW incl. all amateur & SW BC bands. ON TRANSMIT handles 300w (PEP PA input) 160 thru 
10m -with JOYSTICK VFA or low impedance antennae. (For receiving only works with almost any aerial). 

2. LO -z (Transmit/receive) JOYMATCH ATU (6 amateur bands) £9.50 (plus 40p). 

%%%% / 3. New JOYSTICK VFA earlier model in white stove enamel. £8.00 (plus 40p). 

/'7PC / /'T/DL7 4. New JOYSTICK VFA quick snap assembly. INDOOR use ONLY. £7-00 (plus 40p). 

BR017057A/RS l'E/lT EA'G1IIND ALL VFAs supplied with 8ft. feeder for indoor use (longer lengths available) & 
external mounting insulators. 
Send only 45p extra when two items ordered together. 
Details 3p stamp (not S.A.E.) Phone: (Thanet) 0843 62535 

LECTi4ON/C ` 
All prices in pounds and new pence 

68A6 25 6T6 20 7C5 21.13 128117 40 37 40 DAF91 30 EBL31 8150 EL41 - 80 N78 2140 PL504 80 U404 80 
VALVES 6BE6 0 637M 45 706 75 14H7 50 42 50 DAF96 45 E090 33 EL42 85 N108 21.50 PL508 90 U801 £1.18 

6B116 75 637G 80 7D5 80 19AQ5 50 50135 60 DCC90 2145 E0081 35 EL84 25 0A2 86 P1509 £1.10 UABC80 40 
IA7GT 45 6B36 50 6J7GT 45 7117 50 2081 50 5005 50 DF33 55 ECC82 80 EL95 36 003 38 PL802 95 UAF42 55 
1CP31 28.0 6BQ7A 45 6116GT 80 7R7 75 20362 70 500366021.20 DF70 45 ECC83 30 ELL80 £1.00 0Z4 40 P%4 £2.60 UBC41 50 
1D5 50 6BR7 90 6117M 35 787 82.25 20L1 £1.10 5OL6GT 55 DF91 80 ECC84 80 E5134 £1.00 PC86 80 PX25 £250 UBC81 40 
1115 50 613118 70 6K7G 85 7Y4 85 20P4 21.10 75 50 DF92 20 ECC85 40 EM80 46 PC88 80 PY33 83 UBF80 40 
INSGT 55 6B87 £1.30 6K7GT 35 9BW6 80 20P5 £1.20 78 45 DF96 45 ECC88 40 EM81 80 PY81 30 UBF89 35 
IR5 40 611W6 85 6K814 80 1002 83 25A6 86 80 55 36363-91 ß800 ECH21 88 EM84 35 PCC84 40 PY82 35 UCC84 43 
I84 80 6BW7 80 6K8G 40 10F1 75 25161336 50 85A2 50 361177 35 EC1135 21.0 PCC89 50 PY83 38 170085 40 
IS5 80 604 38 6K8GT 50 10363 90 25Y5 86 15082 80 D1132 45 E01142 76 EY86 40 PCC189 55 PY500 £1.00 U0F80 66 
IT4 30 605G 35 81125 75 10F9 80 2524 80 15004 80 DK91 40 ECH81 80 EZ35 40 PCF80 30 PY800 40 U01142 70 
3A4 40 606 25 6L6G 50 103618 50 2525GT 55 801 80 DK92 55 E01183 45 EZ40 50 PCF82 35 PY801 60 1101181 40 
3Q4 50 6CD6G £1.25 6L18 45 1OLD11 86 2526 85 807 50 DK96 50 E0L80 45 EZ41 50 PCF84 80 R2 75 UCL82 35 
3Q5 60 6CH6 80 6Q7G 40 10P13 CO 3001 80 813172A 2315 1)L66 51.25 ECL82 35 EZ80 27 PCF86 80 1119 50 UCL83 80 
384 85 60W4 85 6Q7GT 48 11E3 24.00 30015 80 866A 75 DL92 35 ECL83 70 EZ81 29 PCF801 50 8130 £175 17FF41 80 
3V4 48 6136 35 68A7M 40 12AT6 80 30017 90 954 80 0L93 40 ECL86 40 036501 SO PCF802 50 2P4 50 171.89 40 
5R4GY 75 6E5 80 6807M 75 12AT7 35 30C18 80 1625 55 DL94 48 ECLL800 GZ30 40 PCF805 80 8P41 80 UL41 85 
5174G 85 8F1 70 680731 40 12AU6 85 30365 85 4022AR2550 DL95 50 81.85 GZ32 48 PCF806 70 SP61 75 UL84 40 
5V4G 45 8F5G 90 68117M 40 12AU7 80 30FL1 75 5763 70 DL96 46 EF9 75 07.34 80 PCF808 86 STV280/80 173180 80 
5Y3GT 40 6F6G 85 68176136 80 12A%7 30 30FL12 £1.20 7193 30 DM70 45 EF37A 21.20 11E309 83.50 PCL82 85 £10.00 11176 £1.06 
524G 40 6F8G 50 68K7GT 40 12BA6 40 30FL14 85 7475 50 DY86 33 EF39 50 KT36 ß100 PCL83 85 81725 21.00 UU7 £1.05 
6/30L2 6F11 40 68L702 85 12BE8 40 30L15 85 A61 48 DY87 83 EF41 85 KT61 21.25 PCL84 45 13U2150 75 17178 £1.0S 
6A7 75 6F13 45 685/7036 85 12C8GT 85 30L17 80 ATP4 45 E88CC 85 EF50 25 KT66 2245 PCL85 40 T41 £1.00 UU9 50 
6A8G 40 63614 70 68Q7GT 40 12E1 £1.80 30P4 £1.12 ATES 80 EA50 20 EF80 25 KT81 21.75 PCL86 45 TDD4 80 UY21 50 
6AK5 85 6F23 85 6174GT 85 12J5GT 80 30P12 80 ATP7 80 EABC80 85 73E85 85 KT81(705) PD500 51.30 TH41 £1.75 UY41 48 
BAM6 85 

83308 38 

6F24 75 
63625 £1.00 
6F28 66 

6U5G 40 
6V63180 
6V6G 80 

12J7GT 50 
12K7GT 40 
12K8GT 50 

30P19 85 
30PL1 75 
30PL13 93 

AU2 24.00 
AU5 7b 
AZ1 55 

EAF42 55 
EB91 20 
EBC33 50 

EF86 0 
EF89 28 
EF91 83 

£1.18 
KT88 £2.00 
KTW6121.00 

PENA4 £1.00 
PE5.134 £1.00 
PEN45 75 

1710 75 
1714 75 
1739 £8.00 

11Y85 40 
VMP4G 85 
VP4B £125 

6AQ5 38 6F32 26 6113GT 40 12Q7GT 40 30PL14 90 AZ31 65 EBC41 55 EF92 35 KTZ41 50 PEN46 40 U25 80 VR105/30 88 
6A870 85 6G6 25 6%4 0 128A7GT 50 35A5 75 CBL31 81.00 EBC90 85 EF98 75 ML4 88 PL36 55 1726 80 3625150/30 35 
6AT6 36 
64176 25 
6B4G 81.00 

6116 23 
63551 50 
6J5G 20 

6X5G 40 
6%5GT 40 
7B6 70 

12807 85 
128117 86 
12837 40 

3518 50 
35W4 35 
3523 70 
35Z4GT 80 

CCH35 75 
CL33 £1.80 
03630 83 
CY31 48 

EBF80 40 
EBF83 40 
EBF89 30 
EELS £1.0 

EF183 30 
EF184 35 
EL32 50 
EL33 21.25 

5s2.6 40 

318r4 60 
M1714 75 

PL81 50 
PL82 45 
PL83 45 
PL84 40 

1778 85 
17191 75 
17251 80 
17301 88 

1'17111 75 
1717120 21.00 
VU508 28.00 
W81M 88 

6B8G 25 635GT 30 7B7 50 128K7 50 3525 50 DAC32 50 EBL21 80 EL34 - 50 M%40 88 PL500 80 U403 60 Y63 50 

Transistors 2E2218 20 
2E2219 20 

2E2444 21.99 
2E4289 15 

AD149 50 
AD161 37 

BC169C 15 
836898 28 

GET882 25 
03714 37 

NKT223 33 
NKT251 24 

OAZ201 50 
0A2207 47 

0035 50 
0044 17 

0081D 20 25170 10 
0082 25 ZS178 P on A 

2N2369A 15 AAZ12 80 AF315 25 BFY50 22. KS100A 20 NKT713 25 0A2210 32 0045 12 0082D 20 ZT%107 15 
1E914 07 2N697 15 2E2646 45 AC126 20 AFI17 25 836051 20 513E520 87 0A70 10 0A2222 45 0057 80 0084 25 2T%108 12 
18113 25 2N706 10 2N2904 20 AC127 25 ASY26 25 BY100 15 313E2955 0A71 10 0A2224 45 0058 80 00170 25 ZT%300 12 
18202 28 2N1132 25 2E2926 10 AC128 20 BC107 10 BZ288 15 8147 0A81 08 0A2241 22 0059 85 00171 80 2T%304 25 
20302 22 2E1305 22 2E3055 75 ACY20 20 130108 10 C1181-40 47 61383015 87 OA85 12 0A7242 23 0071 12 00200 40 2T%500 18 
20371 22 2E2147 76 2E3702 10 ACY39 BCI09 10 DD003 15 NKT212 27 0A91 07 OAZ246 28 0072 20 001'71 97 ZT%503 17 
2E404 20 2E2160 80 2E3819 85 AD140 501 GET102 80 NKT214 15 0A211 80 0081 20 ORP12 5012T%531 25 

TRANSISTOR POSTAGE 1p EACH, OVER 10 POST FREE 
Express Postage & Insurance Sp one valve plus Ip 
each additional valve. ORDERS over E5 Post free. 6,000 types in stock send for lists, 5p. 

"Renowned for Service" 
BLACKWOOD HALL, WELLFIELD RD., STREATHAM, SW I6 2BS I Tel. 01-7694199/1649. Open to callers Mon -Sat 9 a.m.-5 p.m. Closed Saturday 1.00-2.30 p.m. 
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cull 111 MU 
L.A.J. IRELAND 

Number 28 RCA CA3088E Receiver Module 

ANY i.c. specifically designed for a.m. receivers 
is bound to arouse considerable interest in the 
average radio enthusiast. So far, a number 

of such i.c.'s have been reviewed in the present 
series but none so sophisticated as the RCA type 
CA3088E which has recently been released on the 
market. This i.c. reflects the advances currently 
being made in i.c. design and the inroads such 
devices are making in the consumer market. Many 
manufacturers are adopting i.c.'s as standard com- 
ponents in their designs and no doubt this trend is 
bound to continue. 

The CA3088E incorporates all the necessary active 
components for a typical a.m. front end and in 
addition includes a number of facilities found 
normally only in expensive radio sets, such as a 
buffer stage to drive a tuning meter, zener con- 
trolled voltage regulation allowing the device to 
operate from 6 to 18 volts, and i.f. and r.f./a.g.c. 
stages. A detector and audio preamp is also featured 
on the same monolithic chip and although it is now 

Converter 
o/p 

Converter 
i/P 

6.8k 

D3 

D4 

Substrate 

1st IF amp 

Converter 
VP o/p 

2nd IFamp 
lip by-pass 0 I/P 

AGC i/p 
for optional 

R F stage AGC 
filter T 

12 To 
tuning 
meter 

technically feasible to include the complete audio 
power stage as is evidenced by the TBA 631 this 
feature was omitted in the present design. 

The complete circuit diagram of the CA3088E is 
shown in Fig. 1. It features four independent tran- 
sistor amplifiers each with its own zener regulated 
biasing control and as each component is fabricated 
on the same silicon chip, it results in good overall 
stability and temperature tracking. Transistor Ql 
acts as a typical low noise converter stage and as 
the emitter is already connected through R2 to earth 
it is suitable for operation with only a 5 pin 
oscillator coil. The i.f. produced is applied through a 
standard i.f.t. to Q5, the first i.f. amplifier. Accurate 
biasing voltages for both of these stages is obtained 
from the transistor array Q2, Q3 and Q4 whose 
current is controlled by the Dl -D4 diode network. 

The second i.f. amplifier stage consisting of Q7, 
Q9 and Q10, has its output directly coupled to Q12 
acting as a type of `anode bend' detector with the 
emitter voltage on Q10 ensuring the Q12 is biased 

V+ 

200 

Detector 
0/P 

2nd IF 
feedback 

O 
V+ 

013 

200 

Audio 
o/p 

Audio i/p 
from detector 
filter 

Fig. 1: Complete diagram of the 
CA3088E integrated circuit. Such 
circuits are not usually very inform- 
ative but this is an exception. 
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off almost completely. The detected audio output 
developed across R20 and R21 is used to drive the 
audio preamp Q13 and Q14 in addition to the tuning 
meter amplifier stage Qll. 

A typical functional circuit utilising the CA3088E 
in an a.m. broadcast receiver is shown in Fig. 2. A 
tone control circuit may be inserted between 
terminal 9 of the i.c. and the input to the preamp 
stage at pin 14. A block diagram is used to indicate 
the various stages and as the pin numberings are 

V+ .15V 

680k 

Osc tuning 

1 
q 

f a 
--<Di 

0 

v+=9v 

To detector 
filter and audio 
(optional tone 
control may be 
shunted from 
terminal 9 
to ground) 

©To tuning meter 

14 From 
detector filter 

()Audio output 

0V+ =9V 

cKGOBO 

Fig. 2: Typical a.m. broadcast band 
receiver using the CA3088E with 
suggested values for the discrete 
components. 

given their transistor equivalent circuits may be 
easily ascertained by referring to Fig. 1. If an 
external r.f. amplifier is needed to increase sensi- 
tivity, a delayed a.g.c. output voltage is provided at 
pin 13 to control the gate biasing of a f.e.t. Fig. 3 
shows the interconnections and component values 
needed for such a design. The CA3088E (£1.08) and 
40841 (32p) are available from: Roberts Electronics 
Ltd., 17 Hermitage Road, Hitchin, Herts. 

200 0.05 

f t 1 
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*--1, v 
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CA3088E 

RF AGC 

tst IFamp 

IF AGC Meter 

Tuning 
meter 

0.05 
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amp and 
det 

Audio 
pre -am 

2 
0.02 

2000 

25 

Volume 

1k 

25 
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6800 

10 1500 

CXGOB 

Fig. 3: Another a.m. receiver circuit built around the CA3088E. This time an r.f. amplifier stage has been added, a 40841 f.e.t. 
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GOING BACK... 

COLIN RICHES 
ARTHUR DOW 

OUR fame is spreading! One of our regular 
correspondents, Keith Lancaster of Horn - 
church, Essex, has forwarded to us details of 

the German receiver shown in the accompanying 
photograph, the owner being Mr. C. Petsikopoulos 
of Athens, Greece. 

The set was retrieved from a pile of scrap 
electronic equipment that was being thrown away by 
the local Post Office! After a little renovation the 
set is now in good working order and apparently 
performs quite well on the medium wave band. The 
circuit is simplicity itself comprising a regenerative 
detector followed by two stages of audio amplifica- 
tion, the valves used being Telefunken Type REII. 

This 3 -valve German radio receiver was rescued from destruction 
by a Greek reader of 'Going Back'. 

The maker of this "little wonder" was the UNDA 
company of Munich and the date of manufacture 
was 1924. 

It is to be hoped that Mr. P will make other finds 
since vintage equipment of other countries is likely 
to be of a design quite different from that which 
we are accustomed to see in this country. 

fen irítnbe rJfrJ." anttb 
Mr. Lancaster also seeks pen friends for another 

of his "Going Back" friends, this time in Australia. 

Mr. F. Stewart of 673 Great Western Highway, 
Falconbridge, N.S.W. 2776, has a larger -than -average 
collection of some 35 receivers and over 900 valves 
from the early days of wireless and he would be 
glad to correspond with one or two readers of "Going 
Back" with a view to exchanging vintage valves. 

Craftgmaneíjíp 
As we rapidly enter the "throw -away -rather -than 

repair" era it becomes increasingly interesting to 
come across old fashioned solidly constructed equip- 
ment and to admire the workmanship that went into 
its making. A typical example is shown here, a 
wavemeter Type A by the Marconi Wireless Tele- 
graph Co. made in 1928 and covering 125 to 500 
metres in two ranges. 

The usual buzzer was connected to the tuned 
circuit in the "transmit" mode while a crystal 
detector was switched in on "receive". However it 
was the construction that most intrigued us since 
every part is hand made, the panel and all insulating 
material being cut or turned from solid "Keramot", 
a red version of the better known black ebonite. This 
material could be buffed and polished to produce a 
beautiful lustrous finish, especially on panels which 
were then engraved and filled white. No sticky 
transfers that rub off in no time at all! 

The fixed condenser (we refuse to say capacitor!) 

A copy of the original circuit of the set shown on the left. 
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is made from copper and mica sheets clamped 
between two heavy brass plates. Internally the brass 
brackets and terminals and other metalwork are 
varnished and still look like new. Even the circuit 
diagram inside the lid is engraved on a polished brass 
plate. The outside of the case is covered with canvas 
which is now black with the dirt and grime of many 
years service. 

The stout cabinet has done a good job in protecting the works of this 
1928 waremeter. The excellent craftsmanship and solid construction 
is illustrated below. 

The wavemeter was sent to us by Mr. A. Linden of 
St. Helens, Lancs to whom we are greatly indebted. 
He found it in a job lot of ex -WD equipment bought 
just after the last war, which was a sad come -down 
for such an elegant instrument! 

We recall that the Army's No. 1 set in use in 1939 
was built with similar materials, in the same way, by 
hand! Its successor the No. 11 set was poles apart, 
using mass produced parts and mass production 
methods of assembly. 

vee 
Readers may remember that Mr. Lancaster was all 

agog with enthusiasm at one time over the possibili- 
ties of forming a Vintage Radio Society and he under- 
took to organise the anticipated shoals of readers 
anxious to get on the bandwagon. 

In spite of our efforts in this column the apathy 
towards the venture was appalling, a mere handful 
of people expressing interest, among which were 
several whose motives were obviously to make a bit 
on the buying and selling of vintage equipment. Mr. 
Lancaster has now washed his hands of the whole 
idea, a woeful and disappointed man. Many thanks 
indeed Keith, at least you tried! 

TELEVISION 
APRIL ISSUE 

COLOUR RECEIVER 
Starting this month, full constructional details of 
a modern single -standard full PAL specification 
colour receiver. Arrangements have been made 
to ensure easy supply of all the components 
required. 

Strong, simply made cabinet. 

Printed circuit board construction. 

Front pull-out draw containing all con- 
vergence controls for easy adjustment. 

Optional built-in crosshatch generator. 

A conventional, surplus or varactor tuner 
may be used. 

Automatic frequency control. 

Latest 22 in. Mazda flat -face square -corner 
tube. 

Delay -line PAL decoder. 

Fully integrated sound channel (using two 
i.c.'s). 

Make sure you don't miss this important project! 

ON SALE MARCH 22 
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High fidelity Monolithic Integrated Circuit Amplifier 
Two years ago Sinclair Radionics an- 
nounced the World's first monolithic 
integrated circuit Hi-Fi amplifier, the 
IC.10. Now we are delighted to be able to 
introduce its successor, the Super IC.12. 
This 22 transistor unit has all the virtues of 
the original IC.10 plus the following 
advantages: 

1. Higher power, 

2. Fewer external components. 

3. Lower quiescent consumption. 

4. Compatible with Project 60 modules. 

5. Specially designed built-in heat sink. 
No other heat sink needed. 

6. Full output into 3, 4, 5 or 8 ohms. 

7. Works on any voltage from 6 to 28 volts 
without adjustment. 

8. NEW 22 transistor circuit. 

Output power 6 watts RMS continuous 
(12 watts peak). 

Frequency Response 5 Hz to 100KHz + 
1 dB. 

Total Harmonic Distortion Less than' 
1%. (Typical 0.1%) at all output powers 
and all frequencies in the audio band. 

Load Impedance 3 to 15 ohms. 

Input Impedance 250 Kohms nominal. 

Power Gain 90dB (1.000,000.000 times) 
after feedback. 

Supply Voltage 6 to 28 volts (Sinclair 
PZ -5 or PZ -6 power supplies ideal). 

Quiescent current 8mA at 28 volts; low 
enough to make the IC.12 ideal also for 
battery operation. 

Size 22 x 45 x 28 mm including pins and 
heat sink. 

With theaddition of only every few external 
resistors and capacitors the Super IC.12 
makes a complete high fidelity audio 
amplifier suitablefor use with pick-up, F.M. 
tuner etc. Alternatively, for more elaborate 
systems, modules in the Project -60 range 
such as the Stereo 60 and A.F.U. may be 
added. 

FREE 44 page instruction 
manual now included with 
all units. Available free on 
request to present IC.12 
users. Gives full circuit and 

wiring diagrams for many applications 
including car -radios, oscillators, etc. 

Price, inc. FREE printed 
circuit board for mounting 
and manual. 

£2.98 Post free 

SINCLAIR GENERAL GUARANTEE 
Should you not be completely satisfied with your 
purchase when you receive it horn us, return the 
goods without delay and your money will be 
refunded in full, including cost of return postage, at 
once and without question. Full service facilities are 
available to all Sinclair customers. 

Sinclair Radionics Ltd, London Rd, St. Ives 
Huntingdonshire PE17 4HJ 
Telephone St. Ives (048 06) 4311 

Sinclair 
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Sinclair Project 60 

Project 605 
The easy way 
to buy and 
build 
Project 60 

Protect 60h is one pack containmq P/h. ont 
two /30's. one Stereo 60 and one M,,slrrlud_. 
Ibis new ,nodule contains all the r,,pur sockets 
and ou lent r.c,rnponents needed lorletherwith all 
ner.ess,Iry leads (Alt In lerir1tlr and fitted wills n,r.It 
blurt <.I,ps IV !alp) ':Irantld nn It, the rnodulee:. 
Hats all seller ny and huNug1 ha the nt -id part, 

e,11111 I.dr.d. Ynu well huthr, Propel 
0) module', ; as nee/ beeeunie .Ivailable .Icl.it,t:.rl Ir, 
Ih,. hn,Iu.r.I HO!, nuIhcnl of rniinc lrny 

I:nmplr,l,. Plreot 60h pact. wnll £29.95 urnpnefienmvr m_uu,al. Pnr.I Inee 

All you need for r, superb 30 watt high fidelity 
stereo amplifier. 

Sinclair Radionics Ltd, London Road, St. Ives, 
Huntingdonshire PE17 4HJ. Tel : St. Ives 64311 

inelair 

Project 60 offers more advantage to the constructor and user of high fidelity equipment than 
any other system in the world. 
Performance characteristics are so good they hold their own with any other available system 
irrespective of price or size. 
Project 60 modules are more versatile - using them you can have anything from a simple 
record player or car radio amplifier to a sophisticated and powerful stereo tuner -amplifier. 
Either power amplifier can be used in a wide variety of applications as well as high fidelity. 
The Stereo 60 pre -amplifier control unit may also be used with any other power amplifier 
system as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock 
loop principle to provide the best ever standards of audio quality. Project 60 modules are 
very easily connected together by following the 48 page manual supplied free with Project 60 
equipment. The modules are great space savers too and are sold individually boxed in 
distinctive white and black cartons. With all these wonderful advantages, there remains the 
most attractive of all - price. When you choose Project 60 you know you are'going to get the 
best high fidelity in the world, yet thanks to Sinclair's vast manufacturing resources (the 
largest in Europe). prices are fantastically low and everything you buy is covered by the 
famous Sinclair guarantee of reliability and satisfaction. 

Typical Project 60 applications 
System The Units to use together with Units cost 
Simple battery 
record player volume control, etc. 

Z.30 Crystal P.U., 12V battery £4.48 

Mains powered record 
player 

Z.30, PZ.5 Crystal or ceramic P.U. £9.45 
volume control etc. 

12 W. RMS continuous 
sine wave stereo amp. for 
average needs 

2 x 2.30s, Stereo 60, Crystal. ceramic or mag. £23.90 
PZ.5 P.U., F.M. Tuner, etc. 

25 W. RMS continuous 
sine wave stereo amp. 
using low efficiency (high 
performance) speakers 

2 x 2.30s, Stereo 60, 
PZ.6 

High quality ceramic or 
magnetic P.U.. F.M. 
Tuner, Tape Deck, etc. 

£26.90 

80 W. (3 ohms) RMS 
continuous sine wave de 
luxe stereo amplifier. (60 W. 
RMS into 8 ohms) 

2 x 2.50s, Stereo 60 
PZ.8, mains 
transformer 

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. Filter Unit (£5.98) may be added as required. 
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Project 60 Stereo F.M. Tuner Built and tested. Post free. £25 
Thephase lock loop principle was used for receiving signals from space craft because of its vastly improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan- tastically good results. Other original features include varicap diode tuning, printed circuit coils, an 
I.C. in the specially designed stereo decoder and squelch circuit for silent tuning between stations. 
In terms of a high fidelity this tuner has a lower level of distortion than any other tuner we know. 
Stereo broadcasts are received automatically as the tuning control is rotated, a panel indicator 
lighting up as the stereo signal is tuned in. This tuner can also be used to advantage with most other high fidelity systems. 
SPECIFICATIONS -Number of translators: 16 plus 20 in I.C. Tuning range: 87.5 to 108 MHz. Capture ratio: 1.5dB. Sensitivity: 7µV for lock -in over full deviation. Squelch level: 200V. Signal to noise ratio: > 65dB. Audio frequency response: 10 Hz -15 KHz (±1 d B). Total harmonic distortion: 0.15% for 30% modulation. Stereo decoder operating level: 2pV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. Operating voltage: 25-30 VDC. 
Indicators: Stereo on : tuning. Size: 93 x 40 x 207mm. 

Stereo 60 Pre-amp/control unit Built, tested and guaranteed. £9.98 
Designed for Project 60 range but suitable for use with any high quality power amplifier. Again silicon epitaxial planar transistors are used throughout, achieving a really high signal-to-noise ratio and excellent tracking between channels. Input selection is by means of push buttons and accurate equalisation is provided for all the usual inputs. 
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A curve ±1 dß: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 t d B. Tone controls: TREBLE + 12 to -12dB at 10 KHz: BASS + 12 to-12dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm. 

A.F.U. High & Low Pass Filter Unit Built tested and guaranteed. £5.98 
For use between Stereo 60 unit and two Z.30s or Z.50s, and is easily mounted. It is unique in that the cut-off frequencies are continuously variable, and 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. Two filter stages - rumble (high pass) and scratch (low pass). Supply voltage -15 to 35V. Current - 3mA. 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. Size: 66 x 40 x 90 mm. 

Z.30 & Z.50 power amplifiers Built, tested and guaranteed with circuits and instructions manual. Z.30 £4.48 Z.50 £5.48 
The Z.30 and Z.50 are of advanced design using 
silicon epitaxial planar transistors to achieve un- 
surpassed standards of performance. Total har- 
monic distortion is an incredibly low 0.02% at 
15w (8n) and all lower outputs. Whether you 
SPECIFICATIONS (Z.50 units are interchangeable 
Power Outputs 
2.30 15 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±i d B. 

use Z.30 or Z.50 amplifiers in your Project 60 
system will depend on personal preference, but 
they are the same size and may be used with 
other units in the Project 60 range equally well. 

with Z.30s in all applications). 
Distortion : 0.02% into 8 ohms. 
Signal to noise ratio: better than 70dB unweighted. 
Input sensitivity:250mV into 100 Kohms (for 15w 
into 8S2) 
For speakers from 3 to 15 ohms impedance. 
Size:14x80x57mm. 

Power Supply Units 
Designed special for use with the Project 60 system 
of your choice. Use PZ.5 for normal Z.30 assemblies 
and PZ.6 where a stabilised supply is essential. 

PZ.5 30 volts unstabilised f4.98 
PZ.8 35 volts stabilised £7.98 
PZ.8 45 volts stabilised 
(less mains transformer) £7.98 
PZ.8 mains transformer£5.98 

Guarantee 
If within 3 months of purchasing Project 60 modules directly 
from us, you are dissatisfied with them, we will refund your 
money at once. Each module is guaranteed to work perfectly 
and should any defect arise in normal use we will service it at 
once and without any cost to you whatsoever provided that 
it is returned to us within 2 years of the purchase date. There 
will be a small charge for service thereafter. No charge for 
postage by surface mail. Air -mail charged at cost. 

sinlair 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ 

Please send 

I enclose cash/cheque/money order. 

Name 

Address 
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COMMUNICATIONS Rx. R1155 
These are a 5 band Rx covering 75 to 500Kc, 600 to 1500Kc 
3 to 7.5 Mc/s and 7.5 to 18 Mc/s, these have R.F. and 2 I.F. 
stages, B.F.O. A.V.C. or Manual control, fitted N type drive. 
These require an external P.U. to give 250v at 60 Ma and 6.3v 
at 4a, these have o/p for h/phones. Supplied tested with circ. 

Price £17 plus £1 carr. 

METER UNITS 
These are a 270° meter with a F.S.D. of 1 Ma, scale marked 
0, 2, 4, 6 & 8 x Deg Cent. White letters on black, size 2" OSD 
3+" long high grade Aircraft meter. Supplied new boxed. 

Price £1.25 plus 15p post 

MISC. ITEMS 
RADIAC SURVEY METERS-Portable unit as 3 ranges 
3, 30 & 300 Rongt per hour with carrying case and inst. 
battery operated gen on batteries, supplied new cond. 
£3.00. VALVES 6SN7 5 for 50p. OB2 stab new, 2 for 50p. 
85A2 stab new, 2 for 50p. UNISELECTORS Coil 600 ohm 
contacts 1p 11w 3b small type 80p. TRANS Pria 230v 
Secs 6.3v 1.7a & 6.3v 3a both ct small C core 50p., also 
6.3 x 3 times at 8, 2 & la 80p. AIRCRAFT UNIT contains 
4 type V60/20p power transis, 2 24v relays, 3 toroid trans, 
height det unit with magnetic pick -off all in useful case, 
size 8 x 8 x 4" £1.80. MORSE KEYS fully enclosed key 
on base 2 x 5" adjustable with Send/Rx swt cord & plug. 
American surplus £1.10. SPEAKER UNITS P.A. type 
by Truvox in sloping front case size 9 x 9 x 8" 8 ohm spk 
with 600 ohm line trans. New boxed £2.75. BATTERIES 
lead acid type 6v 40 A/Hr in metal case with carrying 
handle and lid. New boxed with inst. £2.75. CONTROL 
BOX contains small 500 Ua meter 1k" dia scale 0 to 5 

plus swts pots etc. £1.25. TEST SKS small coloured 
12 for 25p. SCOPE TROLLIES by Cossor £5.25. 
0/P & T.0 contain 2 x LA2503 Vinkors, 4x transis 4x 

Min relays etc. New 85p. FILTER UNIT contains 10 type 
LA.2 pot cores, lox 1 % conds 8.10 wire ended neons £1.15. 
METER UNITS radio altimeters F.S.D. 6.5 Ma size 34 sq. 
270° 95p. WAVEFORM GEN contains 24 B7g valves 
24v blower etc. all on chassis with cover £2.00. RECT. 
7 multi -purpose unit 200/250 50c/s I/P 12v DC 0/P la or 
12v DC I/P & mains out at approx. 40 watts in wooden box 
with circuit, note complete but soiled condition £1.25. 
DYNAMOTOR UNITS two types both 12v D.C. I/P fully 
enclosed. American surplus type A 0/P 220v D.C. at 
100 Ma £1.25, type B 0/P 440v DC at 200 Ma £1.75, both 
new spares for T.C.S. Tx/Rx. DIODES 800 P.I.V. at la 
new 12 for £1.00. TRANSISTORS type OC42 P.N.P. 
swt type long leads on boards 12 for 50p. RELAYS 12v 

180 ohm 4p c/o contacts m.b.b. 50p. AMP Unit small 
amp 115v 50 c/s I/P valves 6X4, 12AX7, 6AK6 500 ohm 
o/p with circ & mods fully enclosed. American surplus 
£1.80. AIRCRAFT Rx xtal controlled 2.8 to 18 Mc/s in 
3 bands 24v I/P 3 ohm spk 0/P £7.00. U.H.F. Rx covers 
330 to 335 Mc/s 24v I/P requires ext. L.0 part of landing 
aid £3.00. FILTER UNIT contains 20 type LA.2 pot cores 
& 20 1% conds, all in screened box £1.45. CONTROL 
BOX contains 4x tog swts, yax swt pots etc. 55p. CON- 
TROL UNIT contains valves 6BA6, 12AÚ7, 6AS6 large 
pot cores size 1+ x f", luf 1% cond, 2x relays 2 x Buf 350v 
PTFE v/h & screens. New boxed 95p. CABLE 6ft length, 
of 5 core cable, 3 for 50p. RADIO MAGS American, 
73 mag new back issues 8 for £1.15. CONTROL UNIT 
with 2x 120v 5a P.N.P. transis, 2x 50 ohm relays, 3x 6.8v 
1w zeners etc. £1.00. PLUG & SK Plessey type 6 

way with cable clamp ex new equip 30p per pair. 
H.F. DRIVE Unit with 5763 & 4xEF91 6 trimmers, 8 

coils, Yax swt etc £1.30. INVERTORS 28v to 115v 400 
c/s 180 Va new by Cossor £12.50. E.H.T. COND lx. 5uf 
2 kv wk size 4 x 2 x 2" inc term 50p. TAG STRIPS solder 
type 24 way. New boxed 10 for 25p. CIRCUIT DIA- 
GRAMS Rxs 1155B & N.1475, 1392 all 30p. SCOPES 
CD518 (CT316), 13A, 1035Mk1/2/3, 1049 Mk 3 all 50p. 
CD513.2 £1.50. CT38 50p. W.M. Class D No. 2 30p. SIG 
GEN TF801a 75p. 

All above prices idclude post or carr. All goods ex equipment 
unless otherwise stated. S.A.E. with enquiry. 

A. H. SUPPLIES 

REEDS REEDS REEDS 
We offer a comprehensive range of reed switch 
devices. These are not "seconds" or "job lots", but 
genuine manufacturers stock lines. Send S.A.E. for 
full data and prices. 

INTRODUCTORY OFFERS 
Reed Relay type 2/E 3V 
Miniature Reed Switches type A kA 200V 
Reed Push Button Switches I contact .. 

REED COILS 
3, 6, 9, 12, 24V Miniature 

Small 
Standard 

REED SWITCHES 
Large range of many sizes, types and manufactures 
Popular types: E Small normally open .. 10 for SOp 

A Miniature normally open .. 24p each 
B Standard change over .. .. 40p each 

.. 25p each 

.. 20p each 
8Sp each 

REED RELAYS 

.. 27p 
.. 27p 
.. 34p 

Many versions available, popular types: 
3, 6, 9, 12, 24V 

Miniature I/A normally open .. 56p 
Small 2/E I contact .. .. 36p 

2/EE 2 contacts.. .. .. .. .. 44p 
2/EEE 3 contacts .. .. .. .. `52p 

STD 3/B change over.. . 87p 

REED PUSH BUTTON SWITCHES 
Momentary Action 

I contact .. íl00 
2 contacts 
Illuminated 1 contact .. .. .. 61.30 
Illuminated 2 contacts . . £1.55 

REELS of ENAMELLED COPPER WIRE 
20 s.w.g. to 47 s.w.g. 
250 grams and 500 grams. Send for prices 

Packing and postage 7p on all orders. 

C.B.M. ELECTRONIC COMPONENTS LTD. 
26 Avon Trading Estate, Avonmore Road, London, W.14 

RSGB BOOKS FOR YO 
New Publication 

RAE REVISION NOTES 
By G. L. Benbow, MSc, CEng, MIEE, G3HB 

An invaluable collection of notes to supplement the 
RAE Manual for all those intending to sit the 
Radio Amateurs' Examination. 
62 pages. 30p post paid 

VHF -UHF MANUAL 
By G. R. Jessop, CEng, MIERE, G6JP 

2nd edition. Considerably enlarged and revised. 
Transmitters, receivers and testequipment for use at 
vhf and uhf are all fully covered on a practical basis 
in this new edition. £1.80 post paid 

RADIO COMMUNICATION 
HANDBOOK 

832 pages of everything in the science of radio com- 
munication. The Handbook's U.K. origin ensures 
easy availability of components. Complete coverage 
of the technical and constructional fields. A superb 
hard -bound volume. £3.50 post paid 

These are three of a complete range of technical 
publications, log books and maps, all obtainable from: 

RADIO SOCIETY of GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE 

57 MAIN ROAD, SHEFFIELD S9 5HL 
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F=11;'ì PANEL METERS 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS. 

EDUCATIONAL AUTHORITIES, ETC. 
LOW COST 

ICT HER IVERYES TO R 200 RANGES 
IN STOCK 

NEW "SEW" DESIGNS ! 
CLEAR PLASTIC 

METERS 

` Mn TYPE SW.100 
100x80 mm. 

20V. D.C. .. £8.10 
50µA £8.80 50V. D.C. .. £3.10 
50-0-50µA £845 300V. D.C. £8.10 
100µA 28.20 1 amp. D.C. £8.10 
100.0.100µA £845 5 amp D.C. 28.10 
500µA £S-85 300V. A.C... 2810 
lmA £8.10 VU Meter .. £8.75 

BAKELITE P 
METERS 
TYPE S-80 

80 mm. 
square fronts 
50µA 28-20 
50-0-5014A 28-10 
100µA £275 
100-0-100µA £8-10 
500µA 2800 
lmA £280 
20V. D.C. £220 

l' . O 

300V. D.C. 22.60 
1 amp. D.C. 22.60 
5 amp. D.C. 22.00 
300v. A.C... 22.60 
VU Meter .. £8.87 

"SEW' CLEAR PLASTIC METERS 
Type MR.85P. 4 in. x Min. fronts. 

50mA 22.80 
100mA M.80 
500mA £2.80 
1 amp. £2.80 
5 amp. £2.80 
12 amp. £2.80 
30 amp. . £2.90 
20V. D.C. £2.80 
50V. D.C. £2.80 

50µA £8.80 150V. D.C. 22.80 
50.0.50µA £8.10 300V. D.C. £2.80 
100µA 28.10 15V. A.C..... 22.80 
100.0.100µA 38-00 300V. A.C. . £2.80 
200µA 2200 8 Meter lmA 22.87 
500µA 22.90 VU Meter .. 28.80 
500.0-500µA 22.80 1 amp. A.C. 2280 
lmA 22.80 5 amp. A.C. 22.80 
1-0-1mA 22.80 10 amp. A.C.' £2.80 
5mA 22.80 20 amp. A.C. £2.80 
10mA £2.80 30 amp. A.C. 2280 

Type MR.52P. 2'.fa, square fronts. 
504A £3.10 10V. D.C. .. £2.00 
50-0.50µA 22.80 20V. D.C. .. £2.00 
100µA £2.80 50V. D.C. .. £2.00 
100.0.100µA 22.50 300V. D.C. 22.00 
500µA 22.80 15V. A.0 £240 
1mA £2.00 300V. A.C. .. 22.10 
5mA 2200 0 Meter 1mA £210 
lOmA 22.00 VU Meter .. £820 
50mA 22.00 1 amp. A.C.' £2.00 
100mA £2.00 5 amp. A.C. 22.00 
500mA 22.00 10 amp. A.C. £200 
1 amp. 2800 20 amp. A.C.' 22.00 
5 amp. 22.00 30 amp. A.C.' £2.00 

Type MR.85P. Stn. x SOin. fronts. 
50µA 28.87 10V. D.C. .. 02.20 
50.0.50µA 22.75 20V. D.C. .. 02-20 
100µA 22.75 50V. D.C. .. 22.20 
100.0-100µA 2285 150V. D.C. £2.20 
200µA £2 65 300V. D.C. 22.20 
500µA 82.40 15V. A.C..... £2.80 
500.0.500µA £2.20 50V. A.C..... £2.80 
lmA 22.20 150V. A.C. .. 02 30 
5mA £2.20 300V. A.C... 02.80 
10mÁ 82.20 500V. A.C... 22.30 
50mA 22.20 0 Meter lmA £2.87 
100mA £2.20 VU Meter .. 28.87 
500mA £2.20 50mA A.C. £2.20 
1 amp. £2.20 100mA A.C.' £2.20 
5 amp. ßE20 200mA A.C. £220 
10 amp. 22.20 500mA A.C." 22.20 
15 amp. 22.20 1 amp. A.C.' £2.20 
20 amp. £2.20 5 amp. A.C. 02.20 
30 amp. £2.80 10 amp. A.C.' £ß9A 
50 amp. £2 50 20 amp. A.C.' 22.20 
5V. D.C. 02.20 30 amp. A.C.' 2220 

*MOVING -IRON 
ALL OTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED.107. Size 
overall 100mm x 
90mm x 108mm. 
A new range of high 
quality moving coil 
instruments ideal 
for school experi- 
ments and other 
bench applications. 
3' mirror scale. The 

meter movement is easily accessible to 
demonstrate internal working. Available 
in the following ranges: 

50µA 2500 20V d.c. .... 24.80 
100µA 24.65 50V d.c. .... 2440 
lmA £4.40 300V d.c. .. 24.40 
50-0.50µA £4.65 
1-0-1mA 24.40 Dual range 
lA d.c. 24.40 500mA/5A d.c.£4.85 
5A d.c. 24.40 5V/50V d.c. £4.65 
10V. d.c £4.40 

Type MR.88P. 1 21/82in. square fronts. 

300mA ....21.80 `> 500mA ....21.60 
750mA ....21.60 
1 amp. .... £1.60 
2 amp. .... 21.60 
5 amp. .... £1.60 
10 amp. .. £1.60 

50µA £2.10 3V. D.C. .. 21.80 
50.0.50µA £1.90 10V. D.C. .. £1.80 
100µA £1.90 15V. D.C. .. £1.60 
100-0.1004A £1.75 20V. D.C. .. 21.60 
200µA £1.75 100V. D.C. 21.80 
50014A £1.65 150V. D.C. £1.60 
500-0-500µA 21.60 300V. D.C. £1.60 
1mA £1.60 500V. D.C. 21.80 
1-0-1mA 21.60 720V. D.C. £1.60 
2mÁ £1 80 12V. A.C..... 21.70 
5mA £1.60 50V. A.C..... 21.70 
10mA 21.80 150V. A.C. .. 21.70 
20mA 21.60 300V. A.C. .. 21.70 
50mA £1.60 500V. A.C. .. £1.70 
100mA 21.80 S Meter 1mA 21.70 
150mA £1 60 VU Meter .. 22-10 

Type MR.45P. 2-n. square fronts. 
50µA £8.25 5 amp. .... 01.70 
50-0-50µA £2.10 10V. D.C. .. 21.50 
100µA . - £810 20V. D.C. .. £1.50 
100.0.100µA £1.87 50V. D.C. .. 21.50 
200µA £1.87 300V. D.C. £1.50 
5001.A - £1.75 15V. A.C..... 81.80 
500.0-500µA £1.70 300V. A.C... 21.80 
lmA £1.70 S Meter lmA 21.85 
5mA £1.70 VII Meter .. 22-25 
10mA £1.70 1 amp. A.C.' £1.70 
50mA £1.70 5 amp. A.C.' £1.70 
100mA £1.70 10 amp. A.C.' £1.70 
500mA 21.70 20 amp. A.C.' 21-70 
1 amp. 21.70 30 amp. A.C.' £1.70 

"SEW" BAKELITE 
PANEL METER 

Type MR.65. Stdn. square fronts. 
1 amp. .... £1.95 
2 amp. .... £1.95 
5 amp. .... £1.95 
15 amp. .. £1.95 
30 amp. .. £1.95 
50 amp. .. 21.95 
5V. D.C. .. £1.95 
10V. D.C. .. 21.95 
20V. D.C. .. 
50V. D.C. .. £1.95 
120V. D.C. 21.95 

25µA 28.50 300V. D.C. £1.95 
50µA £275 30V. A.C. .. 21.95 
50-0-50µA 2225 50V. A.C.' .. £1.95 
100µA 2285 150V. A.C.... 21.95 
100.0.100µA £2.25 300V. A.C.'.. £1.95 
500µA £2 20 500mA A.C.' £1.95 
1mA £1.95 1 amp. A.C.' 21.95 
1.0-1mA 21.95 5 amp. A.C.' £1.95 
5mA £1.95 10 amp. A.C. 21.95 
10mA £1.95 20 amp. A.C.' £1.95 
50mA £1-95 30 amp. A.C.' 
100mA £1.95 50 amp. A.C. £1.95 
500mA 21.95 VU Meter .. £8.10 

EDGWISE METERS 
Type PE.70. 8 17 821n. x 1 15/82in. x 

8fin. deep 

50µA £8-10 
50.0-50µA 28.00 
100µA £8.00 
100-0-100µA 22.90 
200µA 22-90 

500µA ....22.75 
lmA 22.45 
300V. A.C. 22.45 
VU Meter 2840 

Send for illustrated brochure on SEW 
Panel Meters -discounts for quanitties. 

ROUND SCALE TYPE PENCIL TESTER 
MODEL TS.68 

i 
gGr>. 

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 £1.97 P. & P. 13p 

SKYWOOD SW -500 
50K 51/Volt. Mirror 
scale DC Volts 
0.6/3/12/30/300/600. 
DC current 20uA/6/ 
600mA Resistance 
10K/100K/1 Meg/n0 
Meg. Decibels -20 
to +57 db. 27.50. 
P. & P. 15p. 

570 WTR MULTI- 
METER 

Features A.C. current 
ranges. 20,000 o.p.v. 
0/.5/25/10/50/250/500 

1000 V DC. 
0/2.5/10/50/250/500/ 

1000 V AC. 
0/50uA/1 /10/100mA/1/10 

Amp DC. 
0/100mA/1/10 Amp AC 
0/5K/50K/500K/5MEG/ 

50MEG. 
-20 +62db. 

£15, P. & P. 22p. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20cps to 200 
kc/s on 4 bands. 
Square: 20cps to 
30 kern. Output 
impedance 5,000 
ohms, 200/250V. 
A.C. operation. 
Supplied brand 
new and guaran- 
teed with instruc- 

tion manual and leads. £17.50. Carr. 370p. 

TE -20D RF SIGNAL GENERATOR 
Accurate wide range sig- 
nal generator covering 
120 Kc/s -500 Mc/s on 
6 bands. Directly cali- 
brated Variable R.F. at- 
tenuator, audio output. 
Xtal socket for calibra- 
tion. 220/240V. A.C. 
Brand new with instruc- 
tion. 815. Carr. 3712. 
Size 140 x 215 x 170 
MM. 

BELCO DA -20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high quality port- 
able instrument. Sine 
1 Hz ta 100 kHz. 
Square 20 Hz to 20 kHz. 
Output max +10 dB 
(10 K ohms). Opera- 
tion 220/240v. A.C. 
Size 215mm x 110mm x 
120mm. 
Price 227-50. Can. 25p 

240° Wide Angle lmA Meters 
MW1.6 00mm square 28978 
MW1-8 80mm square 24978 

P. & P. extra 

TRANSISTORISED L.C.R. A.C. 
MEASURING BRIDGE 

A new portable 
bridgeofferingex- 
rellent range and 
accuracy at low 
cost. Ranges: R. 
152-11.1 meg 52 
6 Ranges fl°o 
L.1 µ H.- 111 

HENRYS 6 Ranges 2 = %C.10pF ±1110mFd 
6 Ranges ± 2%. TURNS RATIO 1:1/1000- 
1:11100. 6 Rangea ± 1%. Bridge voltage at 
1,000 cps. Operated from 9 volta. 100µA. 
Meter indication. Attractive 2 tone metal 
case. Size 70 x 5x 2in. 220. P.& P. 25p 

280V/240V SMITHS SYNCHRONOUS 
GEARED MOTORS 
Built in gearbox. All brand 
new and boxed. 60 RPM 
CW; 30 RPM OW; 2R/HR 
ACW; 2R/HR CW; 8R/ 
DAY CW; 10 RPM CW; 
20R/HR ACW. 
502 each Post 12p. 

HIOMI MODEL 720X 
20,000 O.P.V. 
Overload protection 
5/25/100/200/1000 VDC. 
10/50/250/1000 VAC. 
50uA/250mÁ. 20K/2 meg 
ohm. -5 to + 62db. 
£4.97. P. & P. 15p. 

ModelS-100TRMULTIMETER/TRANSISTOR 
TESTER. 100,000o.p.v. mirror 
scale/overloadprotection.0/12 
/6/3/12/30/120/600 VDC. 0/6/ 
30/120/600 VAC. 0/12/600µA/ 
12/300mA/12 AMP DC. 0/10 
K/1MEG/100MEG.- 2Oto +50 
db. 0-01--2 MUD. Transistor 
teeter measures Alpha, beta 
and Ico. Complete with bat- 
teries, instructions and leads. 
218.50. P/P 25p. 

'MK MODEL TW-50K 46 
ranges, mirror scale, 50K/Vol. 
D.C. 5K /Volt A.C. D.C.: 
Volts -125, -25, 1.25, 2.5, 5, 10, 
25, 50, 125, 250, 500, 1000V, 
A.C. Volts: 1.5, 3, 5, 10, 25. 
50, 125, 250, 500, 1000V. D.C. 
Current: 25, 50µA, 2.5, 5, 25, 
50, 250, 500mA, 5, 10 amp. 
Resistance: 10K, 100K, 1 MEG, 
10 MEG 5-5. Decibels: -20 to 

I +81.5 dB. 28-50. P. & P. 17}p. 

HT100B4 MULTI -METER 
Features A.C. current 
ranges. 100,000 o.p.v. 
Mirror Scale, Overload 
protection. 
0/-5/25/10/50/250/500/ 

1000 V DC. 
0/2.5/10/50/250/100 V 

AC. 
0/10/250µA/2-5/251-250 

mA/10 Anp. DC. 
10 Amp. AC. 
0/20K/200K/2MEG/20 

MEG. 
-20 + 2db. 
812.50, P. & P. 25p. 

RUSSIAN 22 RANGE MULTIMETER 
Model U437 10,000 o.p.v. 
A first class versatile in- 
strument manufactured in 
U.S.S.R. to the highest 
standards. Ranges: 25/10/ 
50/250/500/1000v D.C. 2.5/ 
10/50/250/500/1000v A.C. 
DC Current 100 A/1/10/ 
100mA/1A. Resistance 
300 ohms/3/30/300K/3m G. 
Complete with batteries, 
test leads, instructions and 
sturdy steel carrying case. 
OUR PRICE 25-97 P. & P. 
25p. 

TO -3 PORTABLE OSCILLOSCOPE 

3fn. tube, Y amp. Sensitiv- 
ity 0.1v p-p/CM. Band- 
width 1.5 cps -1.5 MHz. 
Input imp. 2 meg Q 25pF 
X amp. sensitivity O.9v. 
p-p/CM. Bandwidth 1-Seps 
-800kHz. Input imp. 2 
meg Q 20pF. Time base. 
5 ranges 10 cps-300kHz. 
Synchronization. Internal/ 

external. Illuminated scale 140 x 215 x 330 
mm. Weight 154lb. 220/240V. A.C. Supplied 
brand new with handbook. 237.50. Can. 50p. 

HONEYWELL 
DIGITAL 
VOLTMETER 
VT.100 
Can be panel or 
bench mounted. 
Basic meter mea- 
sures 1 volt D.C. 
but can be sued to measure a 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 overrange 
digit. Overrange: 100% (up to 1.999). Input 
impedance: 1000 Meg ohm. Measuring cycle: 
1 per second. Adjustment: Automatic zero- 
ing, full scale adjustment against an internal 
reference voltage. Overload: to 100v. D.C. 
Input: Fully floating (3 poles). Input power: 
110.230v. A.C. 50/60 cycles. Overall size: 
52in. x 2 13/16in. x 8 3/l6in. AVAILABLE 
BRAND NEW AND FULLY GUARAN- 
TEED AT APPROX. HALF Plata.. 
249.970. Carr. 502. 

G. W. SMITH 
& CO (RADIO) LTD. 

Also see next two pages 
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SEMI CONDUCTORS/VALVES 
ALL DEVICES BRAND NEWAND FULLY GUARANTEED 

Transistors 293415 25v 285468 35D B0114 15p BF3V90 22p NKT219 80p 
283416 279 295469 409 110115 159 BFW91 205 201(11223 275 

20301 20p 2213417 87p 28102 250 ßC116 15p BFX12 221) 11KT224 229 
20302 20p 283439 1300 28103 25D 130118 15p BFX13 22p NKT225 22p 
20303 20p 283440 97p 28104 25p 00119 30p 119X29 26p NKT229 309 
26306 80v 293964 17p 28301 50p 110121 20p B9X30 25p NKT237 35p 
20308 30p 293565 15p 28302 50p 130122 20p BFX37 80p NKT238 259 
26309 30p 283566 22p 28303 80p 110125 15p BFX44 87p 1011T245 27p 
20371 lbp 298568 25p 28304 75p 11C126 259 BFX68 67p NKT241 27D 
20374 209 293569 25p 28502 82p 130134 12p 00F184 25p NKT242 209 
20381 22v 293570 125p 20502 35p BC135 12p BFX85 80p NKT243 62P 
293881 49p 293572 97p 28503 27p 110136 15p BFX86 25D NKT244 170 
29404 20p 283605 279 32183 40p 110137 15p BFX87 25p NKT245 209 
29806 15p 293606 27p 39128 70p BC138 20p BFX88 209 NKT261 209 
2N697 159 298807 220 39140 77p 00140 35p BFX89 02p 1201262 80p 
28698 25p 283838 189 38141 78p 110141 85p BFX93A 70p 1101264 20p 
2/2699 309 2936381 20p 38142 55p 11C147 10p BFY11 42p NKT271 200 
28706 10p 288641 18p 88143 879 110148 109 BFY18 255 11111262 209 
211706A 12p 293643 18p 38152 87p B0149 129 B11119 25p NKT274 20p 
330708 12p 293643 20p 40050 55p BC152 17p BFY21 42p 1104275 20p 
28709 46p 288644 25p 40250 50p- 110153 209 BFY24 459 NKT278 254 
28718 25p 298845 25p 40251 88p 110154 209 BFY29 40v 9113281 279 
297181 80p 293891 15v 40309 118D 110157 15p BFY80 409 NKT401 870 
29726 85p 283892 18p 40310 459 00158 119 BFY41 50p NKT402 909 
2/2727 - 35p 293893 15p 40311 119p 00159 12p BF243 829 311/1403 75p 
28914 17p 293694 18p 40312 47p 130160 359 BFY80 20p NKT404 55D 
212916 17p 293702 10p 40314 37p 110187 llp BF1061 20p NKT405 759 
29918 Sop 2103703 10p 40315 37p BC168B 129 BFY62 80y 1103406 829 
28929 829 288704 12p 40318 47p 001680 15p BFY53 15p NKT451 829 
28930 20p 293705 10y 40317 37p B01696 14p 699664 67p 54121452 82p 
212937 52p 298706 10p 40319 55p BC169C 15p BFY76 42p NKT453 479 
291090 22p 293707 12p 40320 47p 130170 12p BFY77 67p N01713 20p 
281091 22p 2148708 10p 40323 32p B0771 15p BFY90 86p NKT717 429 
281131 289 283709 10p 40324 47p 00172 15p B8X19 17p NKT734 272 
2101132 25p 293710 10p 40326 87p 330175 82p B8X20 15p 3001736 259 
291302 17v 2/23711 10p 40329 30p 130177 200 118X21 20v 2001773 25p 
281303 17p 283713 1870 40344 27p 00178 209 BSX26 45p NKT781 80p 
291304 22p 293714 2000 40347 67p 110179 20p 68X27 47p 0016 50p 
281305 22p 2143715 290p 40348 52p BC182 129 BSX28 82p 0019 37p 
281306 25p 293716 285v 40360 40p 1101821 10p 052/60 82p 0020 859 
281307 25p 283773 240p 40361 40p 110183 9p 68X81 82p 0022 50p 
281308 25p 283791 275p 40362 50p 1101831 99 1102/76 150 0023 80p 
2/21309 25p 293819 849 40370 829 110184 llp BSX77 20p 0024 80p 
281507 17p 283820 65p 40408 67p B01841 llp 1185178 259 0025 40p 
2271613 20p 293823 50p 40407 40p B0186 259 BSY24 160 0028 259 
2101631 35p 293864 27p 40408 529 130187 27p 18226 159 0028 60p 
2121632 80p 2113864A 870 40409 560 B02121 12p B8120 170 0029 80p 
291637 80p 293855 27p 40410 820 B02131 12p 138127 15D 0035 609 
2/21638 27p 293855A 30p 40412 50p 1102141 15p 138128 17p 0036 00p 
281839 279 293866 SOp 40467A 67p BCY10 27p 110229 17p 0C41 22D 
281701 1158p 283856A 85p 40468A 85D BCY30 80p B5Y32 259 0042 40p 
291711 24p 293858 25p 40528 720 BCY31 409 BSY36 25p 0044 15p 
291889 32p 2013858A 80p 40600 570 BCY32 609 BOOS] 254 0C45 1$9 
281893 87p 2213859 27p 40603 500 BCY33 30p BSY38 20p 0046 Ibp 
292147 72p 293859A 82p AC107 30p BCY34 85p B0Y39 220 0070 15p 
292160 67p 2/23880 80p A0128 209 BCY38 45p 1183743 60p 0071 129 
3142193 40p 293806 1600 40127 249 BOY39 80p BSY51 82 0072 129 
21021934 42p 293877 40p AC128 209 BCY40 600 BSY52 82p 0073 80p 
282194 270 2213877A 40p AC161 18 110241 15p 136250 87p 0074 80p 
2821944 30p 2123900 37p AC152 229 613142 15p 110154 409 01375 25p 
292217 9,5p 293900A 40p AC154 22p BCY43 15p B8156 90p 0076 25p 
2372218 2,09 2123901 97p A0178 209 BCY54 32p 138279459 0077 46v 
2202219 209 283903 209 AC187 25p B13158 229 1182.90 57p 0078 209 
292220 25p 2N3904 25p ACI88 25p BCY59 22p 110Y95A 12p 0081 Sop 
2/22221 25p 283905 110p ACY17 27p BCY80 97p C424 15p 008101 20p 
282222 20p 293906 25p ACY18 24p BCY70 15p C450 15p 0082 259 
2N2222Á 25p 284058 120 ACY19 24p BCY71 20v GET102 35p 008213 lbp 
292297 SOp 294059 10p ACY20 20p BCY72 15p GET113 26p 0083 25p 
2222368 15p 294080 12v ACY21 20p BCY78 30p GET114 20p 0084 25p 
292369 15p 294061 12p ACY22 10p BCY79 809 GET118 209 00139 26p 
2923694 ISp 294082 12p ACY28 17p BCZ10 27p GE1120 25p 00140 40p 
292410 42p 2/24244 47p ACY39 47p BCZ11 40p GET873 lßp 0C170 259 
282483 27p 294248 15p ACY40 14D BD112 50p 0001880 459 00171 SOp 
292484 889 284249 15v ACY41 15p 1101116 112p GET887 15v 00200 40p 
292539 9.2p 294250 18p ACY44 250 BD121 850 GET889 22p 00201 75p 
292540 22p 2N4254 42p AD140 47D BD123 80p 0E1890 22p 00202 809 
292613 850 2734255 42p 411149 47p 1101124 75p 0E1896 22v 00203 40p 
282614 309 2204284 17p AD150 629 1313131 75p GET897 220 OC204 40p 
282646 47p 2074285 17p AD161 35p BD132 80p GET898 22p 00205 759 
2272711 25p 294286 17v AD162 35p 110110 125p 5041100 25p 00206 95p 
2302712 25p 294287 172 AF109 459 13111020 105p MA1191 25p 00207 76p 
282713 27p 284288 150 411114 26p 11011(81 125p MAT120 859 00971 42p 
2112714 30p 294289 12p 49115 26p EDY62 100p MAT121 25p 011912 50p 
282904 20p 2214290 129 AF116 25p BF115 25p 863400 107p ORP60 40p 
2242904A 25p 2274291 15p AF117 20p 119117 47p 313420 80v 000961 42p 
2222905 25p 294292 16v AF118 449 BF162 28p 313421 80p 9846A 229 
2829054 20p 294294 17v AF121 30p BF154 20p 313430 102p 01140 lOp 
282906 20p 294303 47p AF124 28p B9158 15p 213440 95p 87141 20p 
25029064 25p 2004964 15p AF125 19p BF159 35v M3480 97p F1834 82p 
2/22907 23p 294985 189 49128 18p BF163 35p 013481 125v F1843 40p 
282923 15v 285027 52p 49127 18p 09167 25p 313490 lOOp 3I844 12p 
292924 15p 285028 579 AF139 28p 09170 830 313491 187p 32845 12p 
2212925 15p 295029 47p AF178 42p BF173 80p M3E340 50p F1846 12p 
21129260 12p 285030 420 AF179 45p 11F177 30p 25JE870 80p 1I847 12p 
2929260 12p 2125172 12v AF180 50p 13F178 25p M30371 80p F1548 13v 
2122926Y 12p 295174 52p 411181 40p 119179 30p 313E520 75p 1I849 12p 
2113011 20p 295175 52p 49188 39p BF180 85p 313E521 70p TI850 12v 
2/23014 25p 285176 45p AF239 30p 139181 85p 20119182 42p F1851 10p 
2123053 20p 2305232A 30p AF279 47p BF182 30p 3199103 35p TI852 llp 
283054 49p 295345 45p AF280 47p BF184 20p 91911104 37p 11853 22p 
283055 789 295246 42p AFZ11 329 119185 130p 8699105 37p X33112 12p 
293133 25p 295249 879 ABYSS; 26p 011194 15p MP83638 32p 00141 35p 
293134 80p 295265 8259 ASY27 30p 09196 15p NKT124 42p 01X107 15p 
2103135 859 2/25305 37p ASY28 24p BF196 15p 901125 97p ZTX108 12p 
293136 25p 295306 40p A8Y29 270 BF197 150 9111120 27p 21X109 129 
2313390 25p 295307 379 A8Y50 25p BF198 15p 101198 27p 01X300 - 12p 
293391 20p 295308 37p ASY61 32p 09200 85p 0001135 27p ZTX301 15p 
2118391A 30p 295509 82p A0Y54 25p BF224 149 NKT137 32p ZTX302 20p 
2128392 17p 295310 42p A8Y67 46p 1111225 199 2101210 35p 21X303 20p 
2103393 15p 295354 27p A8Y86 32p ß9237 229 NKT211 30p ZTX304 25p 
.293394 15p 295355 27p ABZ21 519 136238 229 21103212 30p 01X500 15p 
283402 22p 295356 32p AUY10 »Op 119244 32p NKT213 30p 01X501 15p 
293403 22p 2275365 47 BC107 100 BFW61 47p NKT214 20p ZTX502 209 
283404 320 295306 32 130108 100 BFW87 25p /201215 22p 01X502 179 
283406 45p 295367 57 110109 10p BFW88 23p 200216 35p ZTX504 40p 
2143414 22p 295457 30 30118 10p 10FW99 20p NKT217 409 111X531 25p 

Integrated 
Circuits 

F311.101 25p 897430 20D 
9311111 70D 5147440 20p 
FJ11121 25p S/2744149 

CA3000 180p F311131 269 75p 
CA3005 117p 8311141 25p 8107442 75p 
CA3007 282p 11311151 259 697446 100p 
C48011 75p 11311161 70p 897447 135p 
CA3012 88p F311171 25D 997448 125p 
CA8013 105p F311181 25p SN7450 20p 
043014 124p F311221 259 897451 20p 
CA8018 84p F311231 259 8117453 20p 
CA3018A 11311241 259 5107454 20p 

1109 F311251 269 897460 SOp 
CA3019 84p FJJ101 50p 8117472 309 
CA3020 128p F33111 50p 887473 409 
CA3020A F33121 80y 897474 40p 

160p F33131 80p 7397475 45p 
CA3021 158p 1133141 125p 8007476 45p 
CA3022 130p F33181 75p 597483 87p 
CA3023 1289 F33191 859 897488 33p 
CA3026 100D F73211 125p 887490 87p 
CA30281 74p F33251 126p 897492 87p 
CA3028B FJL101 1259 887493 87p 

105D 5.31/101 26p 8117495 87p 
CA3029 879 IC10 250p 897496 87p 
CA3029A I012 250p 8974107 52p 

1659 L900 40p 95474153 
CA3030 1379 L914 40p 1409 
CA3035 122p L923 40p 81074154 
CA3086 72p MC724P OOP 220p 
CA3089 82p 2007809 247p 8974160 
CA3041 109p 3/07889 1489 180p 
CA3042 109p MC790P 1249 8874161 
CA3043 1875 2007929 60p 269P 
CA3044 120p 3107999 88p 8974164 
013045 122p MC1303L 2209 
CA3046 81p 200p 82174165 
CA3047 137p 20C18049 82511 
CA3048 204p 225p 81474192 
CA3049 1809 20013069 175p 
CA3050 185p 888p 73974193 
CA3051 134p M0838P 1759 
CA3052 18513 549p TAA241 
CA3053 48p MC1435P 182p 
CA3054 109p 3459 TAA242 
CA3055 240p 3101552G 425p 
CA3059 105p 461p TAA243 150p 
CA3064 120p 82C17090G TAA263 75p 
FCH101 85p 94p TAA293 97p 
F011111 105p MFC4000P TAA300 175p 
FCH121 105p 759 TAA310 125p 
FCH131 50p PA222 280p TAA320 720 
FCH141 105D PA230 140D TAA350 175p 
F011151 105p 94234 92p TAA435 147p 
F011161 50D 9A237 2109 TAA5211321) 
F011171 105p 9A248 160D TAA522 860D 
9011181 105p PA424 235p TAA530 4951/ 
F011191 105p PA264 190p TAA811 4455 
9002011309 PA265 200p TAB101 97p 
FC11211180D 9117400 209 TAD100150p 
F011221 130p SN7401 20p TAD110 150D 
9011231 150p 8127402 20p 91,403D 150p 
F03101 180p 887403 20p 817020 147p 
F03111 150p 887404 20p 11A702A 2801) 
FC3121 2759 8127405 20p UA7020 770 
FC2131 275p 8N7400 80p UA7030 187p 
FC3141 585p 887408 20p UA709C 125p 
F03201 100p 887409 80p 0147100 125p 
FCJ211 275p 887410 20p UA716 187p 
FC1/101 430p 887411 239 UA723C 182p 
FCL101 230p 887413 30D 0147300 1801/ 
FCY101 102p 887420 20D UA741C 87p 

BRIDGE 
RECTIFIERS 
PLASTIC 
ENCAPSULATED 
60091V lA 50p 

50 PIV 241 55p 
100 PIV 2A BOp 
200 PIV 2A 85p 
400 PIV 2A 75p 

50 PIV 4A 5011 
100 PIV 4A 70p 
200 PIV 4A 70p 
400 PIV 4A 76p 
50 PIV 6A 82p 

100 PIV 6A 76p 
200 PIV 61. 76D 
400 PIV (01 100D 

SILICON RECTIFIERS 
MINIATURE WIRE ENDED PLASTIC 

IN PL CL 
SERIES SERIES SERIES 
1 AMP 1.6 AMP 8 AMP 

4001 50PIV 7p 8p 19p 
4002 1009IV 7p Op SOP 
4003 200PIV 8p 109 229 
4004 400PIV 8p 10p 259 
4005 6009IV lop 12p 28p 
4006 800PIV 129 15p 27D 
4007 1000PIV 150 16p 30p 

50+ leas 15% 100+ less 20% 

100PIV 
2009IV 
400PIV 
800PIV 
8009IV 
1000PIV 400 850 51.05 22.77 

90+ lees 15% 100+ less 20% 

SILICON RECTIFIERS 
STUD MOUNTING 

8A 10A 17.54 30A 
45p 509 21.22 

259 60p 65p £1.42 
S0p 55p 62p 51.77 
82p 60p 72p £2.12 

5v 769 870 £2.47 

ZENER DIODES 
400MW 1.5 WATT 1 10 WATT 

3.3-33 V 2-4-100 3.9-100V 
10p each 259 each I 40p each 
25+ lese 15% 100+ less 20% 

TRANSISTOR DISCOUNTS:- 12 + 10%; 
25 + 15%; 100 + 20% any one type. Post- 
age on all Semi Conductors 7p extra. 
S.A.B. FOR FULL LISTS. 

VALVES 
012 389 2524 309 0195 Shp 
OB2 45p 2525 42p 502080 45p 
OZ4 80p 2506 85p E3181 80p 
IL4 20p 30015 80p 03184 35p 
IR5 40p 39017 90p 2E85 21.00 
I85 80p 30018 80p EM87 70v 
IT4 . 25p 3095 85p EY51 40p 
IÚ4 309 30911 75p E3(80 40p 
I175 60p 301'112 120p EM87 42p 
2021 35p 309114 959 EZ40 55p 
8Q4 50 30115 85p EZ41 50p 
384 85p 30L17 80p EZ80 27p 
3V4 48p 30912 80p EZ81 29p 
5004 75p 30P19 85p 0Z32 48p 
5174 35p 30911 759 GZ34 60p 
514 45p 309113 93p KT66 £205 
513 40p 309114 90p 0166 2200 
5240 40v 3516 50p MÚ14 759 
813012 80p 35W4 85p PABC80 409 
6AC7 40p 35504 05p 9088 605 
8407 40p 3505 50p PC88 1329 
8ÁK5 35p 60Bó 50p PC97 45p 
6AK6 60v 5005 50D PC900 484 
BALS 209 80 65p PCC84 40p 
13A136 80p 85A2 60p PC085 400 
6AQ5 889 807 50p PCC88 55D 
8486 40v 1625 50p PCC89 609 
6AT6 35p 5763 70p PCC189 55p 
8A116 25D 6146 160 90980 809 
6AV6 300 AZ31 55D PCF82 34p 
61146 850 CY81 35p PCF84 009 
6BE6 30p DAF91 300 PCF88 60p 
61306 75p DAF96 450 PCF800 800 
6836 50p DF91 22p PCF801 500 
65Q74 40p DF96 459 F011802 5OP 
6017 90p 00(91 40p 909805 809 
61318 70p 01(92 55p PCF806 709 
6BW6 850 0096 50p PCF808 79p 
6BW7 80p DL92 35p PCL82 Shp 
033Z6 40p 111.94 48p PCL88 869 
604 88p 11196 45p PCL84 409 
6006 125p 139170 40p PCL85 400 
BCLB SOp DY86 320 PCL86 459 
6049'4 65p 11187 339 PFL200 650 
691 82p E8800 100p P136 65p 
65.6G 35p 0180F 1009 PL81 505 
80'13 459 EABC80 85p PL82 45D 
6914 70p EAF42 85p PL83 45D 
6915 86p 01391 20p E184 460 
61218 50p 08041 55p PL500 759 
8923 85p 011081 80p 11504 609 
6116 170 501980 409 P132 959 
634 50v EB1983 40p PY33 83v 
635 259 E8989 82P 9E80 409 
63501 30p 00121 00p 9181 80p 
636 209 E086 11109 PY82 85P 
437 95p 50088 609 P183 88D 
61180 40p ECC40 85p 9188 40p 
618111 459 ECC84 30D PY800 402 
61020 50p 20085 40p PY801 505 
6Q7 40p ECC88 400 U25 80D 
6017 40p 00980 85p 0126 807 
6807 40v 004.82 850 0150 40D 
6837 40 E01186 85p 0152 350 
68737 40p E05821 57p U191 750 
68L7 35p ECH35 100p 01281 40p 
6897 85p 00H42 75p U282 40p 
68Q7 469 E01181 30p 0301 400 
6174 859 E01183 459 U801 81.80 
BVBG 259 ECL80 45p UABO80 402 
6V1301 32p 00182 85p 13A942 55p 
6X4 35p 000183 70p 010041 503 
62160 30p 00L86 40p 016081 400 
631501 40v EF87A 120p 11111180 400 
1002 50v E1'89 50p UBF89 35p 
10F1 75p EF40 50p 010084 495 
10913 60p EF41 65p 110085 40D 
10P14 21.10 EF42 70p UCF80 55D 
15416 309 2980 25p 010021 800 
12AT7 800 EF85 85p UC1142 79v 
12407 30p EF86 30p 0101181 405 
124X7 30p EF89 28p UCL82 85p 
12AV6 40p EF91 80p L'CL88 80p 
1213A6 409 EF92 ß5p 111,41 602 
1213E6 40v EF183 85p UF80 859 
121307 45p 09184 85p 27985 40D 
194Q5 350 01190 409 01189 400 
2001 50p E184 60p 171,41 85p 
2092 659 0133 31125 1184 409 
20L1 2140 0141 80v 13141 48D 
2091 509 EL42 65p 27185 400 
2093 60p 0181 65p 116103/30389 
2094 2110 EL84 254 V1t150130 050 
20P5 51.20 0185 43p Add 12p in £ 

2516 50v EL91 85p fer peetage 

DIODES & 
1N84Á I0p 
154914 7p 
18916 10p 
AA119 7p 
AA129 109 
AAZ13 10p 
AAZ15 10p 
ßA100 150 
BABY/ ß0p 
04110 259 
BA111 279 
114112 709 
BÁ115 7p 
BÁ141 829 
BÁ142 8ßp 
ßA144 lop 
BA145 20p 

RECTIFIERS 
BA154 129 G37M 870 
BAX13 12p 0A5 MP 
BAX16 7p 046 12p 
BAY31 7p 0410 26D 
BAYSB 150 049 10p 
01100 15p 0Á47 10p 
ßY103 291/ OA70 100 
01122 87p 0473 109 
ßY124 15p 0.179 109 
BY126 12p 0481 8D 

131127 15p OA85 7v 
111164 57p OÁ90 8p 
131210 36p 0A91 711 

BYZ11 30p 0A95 7v 
BYZ12 809 04200 79 
BYZ13 25p 04202 10P 
BYZ18 409 OA210 170 

E See previous page G.W. SMITH & Co. (RADIO) LTD. See opposit; page 3 
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DISCOUNT PRICE LISTS 

AND PACKAGE OFFERS! 

RECORD DECKS 

B.S.R. 
Mini Monof £4.97 
0129f £8.70 
MP60 510-75 
610 61485 
510 £1185 
310 £9.05 
810 584-47 
MP60 TPD1 £17.85 
MP60 TPD2 615-85 
610 TPDI £20.97 
510 TPDI £1875 
210 Package* £9'85 
B.T.70 £15.55 
H.T.70 Pack. £22.50 
THORENS 
TD125 65945 
TD125AB 694.25 
TX25 £8-70 
TD150AII £8450 
TD150ABII £48Eá 
TXII £3.77 
GARRARD 
2025 T/C* 28.50 
3000* £7.50 

SP25 Ill £1050 
SL65B 613-45 
AP76 £18.90 
SL72B £28.95 
SL75B 22850 
SL95B £32-95 
401 829-95 
ZERO 100A 645-95 
ZERO 1008 542.75 
GOLDRING 
0L69/2 
01.69/2/P 
GL72 
GL72P 
GL75 
GL75P 
LID 72 
LID 75 
GL85 
0185P 
WD85 
GL10] 
099 
PIONEER 

3500* 69.75 PL12AC 230-50 
* Stereo Cartridge f Mono 

All other mode a leas Cartridge 
Carriage 50e extra any model. 

RECORD DECK 
PACKAGES 
Decks supplied 
ready wired in 
plinth and cover 
fitted with cart- 
ridge. Garrard 
2025 T/C with 8onotone 9TAHCD £18.95 
Garrard SP25 8onotone 9TAHCD £15.95 
Garrard SP25I1I Goldring 6800 £18.85 
Garrard SP25III/Shure M75-6 £19.95 
Garrard AP76/Shure M75-6 £8095 
Garrard AP76 Goldring 0800 629.95 
ESE MP60 Audio Technica ÁT.55 521.00 
Goldring GL72 Goldring 0800 587.50 
Goldring GL75 Goldring 0800 242.50 
Goldring 01.75 Goldring 0800E 548.85 

Carriage 50p extra any model. 

* TRANSISTORISED FM TUNER 

HIGH QUALITY 
TUNER, SIZE 
ONLY 6 x 4 x 211n. 
3 I.F. .stages. 
Double tuned dis- 
criminator. Ample 
output to feed most 

amplifiers. Operates on 9 V battery. Coverage 
88-108Me/s. Ready built ready for use. Fan- 
tastic value for money. 68.374. P. & P. 121p. 
Stereo multiplex adaptors 24.971. 

SINCLAIR EQUIPMENT 
T .,',. 

£24.95 
£2896 
£29-95 
528.95 
635.95 
2075 
58.95 

547.95 
25095 

64.95 
ß2ß80 
569.95 

rile tit= 
Project 60. Package oilers. 
2 x ZIO amplifier, stereo 60 pre-anrp, TES 

with 
PZ6 power 

wer 
psupply. 618 Carr. 7375p.p..2 Z50 

amplifier, stereo 60 pre -amp, PZS power 
supply. 520.25. Carr. 375p. 
Transformer for PZS. 58-971 extra. 
Add to any of the above 54-874 for active 
filter unit and 613-90 for pair of Q16 speakers. 
Project 60 FM Tuner 119-95. Carr. 3711.. 
All other Sinclair products in stock. 
0000 Amp 628.75 Carr. 371p.; 3000 Amp 
68150 Cam 

374p IC10/1012 
543-95 Amp 

NEW PROTECT 605-620-97. Carr. 37p. 

LATEST CATALOGUE 
Oar new 6th edition gives full details of a 
comprehensive mage of HI-FI EQUIP- 
MENT, COMPONENTS, TEST EQUIP- 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 

VALUE 50p 
272 pages, 
fully Blue- 
trated and 
detailing 
thousands of 
bargains. 

SEND NOW 

ONLY 

37ßp 
P&P 

10p 

TELETON SAQ-20 
STEREO AMPLIFIER 

Latest exciting release. Brand new model. 
6 + 6 watts rms. Inputs for mag, xtal, aux 
tape. Volume, bass, treble, sliding balance, 
scratch filter and loudness controls. List 
£32.50 OUR PRICE £1095 Carr. 37p. 

TELETON SPECIAL OFFER 

FYTHSNEPfIER W MATCHING PAIR 
SPEAKER SYSTEMS. Output 4 watts per 
chamadT..Excellent reception, AFC, built-in 

Cer/XTAL Input. Total List £5025. 
OUR PRICE 622.75. Carr. 624p. 
Also available with Garrard 2025T/C Record 
Changer, y wired ß38-50e Carr. £100. 

cartridge.r and stereo 

LAFAYETTE LA. 324 STEREO 
AMPLIFIER 

12.5 + 12.5 
watt E.M.S. 
Mag/Cer/Tuner 
/Tape Inputs. 
Excellent per-. 
formance. 
Compares with 
amplifiers up 
to £40. 

OUR PRICE £24, Caer. 371p. 

TAPE CASSETTES 
Top quality in plastic library boxes. 

C90 60 min 874p, 3 for £1.06 
C60 90 min Oop, 3 for 51.85 
C120 120 min 8749. 3 for £1-80 
Cassette Head Cleaner 58p. Pset Extra 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
01/003/1/-3/1/5/10/30/100/ 
300V. R.M.S. 4cps: 1-2 Mc/s. 
Decibels -40 to +50dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. 617.50. 
Carr. 25p. 

TMK MODEL 117 F.E.T. ELVOLTECTRONIC 

Battery operated, 
11 meg input, 26 
ranges. Large 41" 
mirror scale. Size 
54^ x 44^ X 24". 
DC VOLTS 0.3- 
1200V. AC VOLTS 
3-300V RMS. 8.0- 
800V P -P. DC CUR- 
RENT -12- 12MA. 

Resistance up to 2000M ohm. Decibels 
- 20 to + 51 db Complete with leads/instruc- 
tions. 217.50, P. & P. 201, 

230 VOLT A.C. 50 
CYCLES 

RELAYS 
Brand new. 3 sets of 
changeover contacts. at 
5 amp rating. ItOp each. 
P. & P. 10p (100 lots £40) 
Quantities available. 

HOMER INTERCOMS 
Ideal for home, 
office, stores,fac- 
tories, etc. Supplied 
complete with bat- 
teries, cable and 
free instructions. 

2 Station, 22.97, P. & P. 15p. 
3 Station 55.25, P. & P. 15p. 
4 Station 26.62, P. & P. 170. 

EMI LOUDSPEAKERS 
Model 350. 13" X 8" with 
single tweeter/crossover. 
20-20,000 Ha. 15 watt 
RMS. Available 8 or 15 
ohms. £750 each P. & 

P. 37p. 
Model 450. 13" X 8" with 
twin tweeters/crossover. 
55-13,000 Hz. 8 watt 
RMS. Available 8 or 15 
ohms. £3.50 each. P. & 
P. 25 p. 

TE 1018 DE -LUXE 
MONO HIGH IMPE- 
DANCE HEADSET 
Sensitive, soft earpad, 
adjustable headband. 
Magnetic, impedance 
2,600 ohms. 

£1.97, P. & P. 15p. 

MP7 MIXER PREAMPLIFIER 
5 microphone in- 
puts each with 
individual gain 
controls enabling 
complete mixing 

facilities. Battery operated. 94" x 5" x 3". 
Inputs Mics: 3 x 3mV 50K: 2 x 3mV 600 ohm. 
Phono meg. 4mV 50K. Phono ceramic 
100mV 1 meg. Output 250mV 100K. 

58.97. P. & P. 20p. 

p{jf_(9(Jf9 

HOSIDEN DH -025 STEREO HEADPHONES 
Wonderful value 
and excellent per- 
formance combined. 
Adjustable head- 
band. 8 ohm im- 
pedance. 20-12,000 
cps. Complete with 
lead and stereo lack 
ping. ONLY £2.871. 
P. & P. 125p. 

1021 STEREO 
LISTENING 
STATION 
For balancing and 
gain selection of 
loudspeakers with 
additional facility 
for stereo headphone 
switching. 2 gain 

controls, speaker on -of slide switch, stereo 
headphone sockets. 6" x 4" x 21^. £2.25, 
P. & P. 15p. 

TE -18A Transistorised 
Signal Generator. 5 ranges 
400kHz-30mHz. An 
inexpensive instrument 
for the handyman. 
Operates on 9V battery. 
Wide easy to read scale. 
800kHz modulation. 
5,, x 54 X 311n. 
Complete with instruc- 

tions and leads. £7974. P. & P. 20p. 

RUSSIAN C1-16 DOUBLE 
BEAM OSCILLOSCOPES 

5 MHz Pass Band. Separate Yl, V2 ampli- 
fiers. Calibrated triggered sweep from -2 sec 
to 100 milli sec/cm. 
Supplied complete with all accessories and 
instructions 587. Carr. paid. 

04312 MULTIMETER 
Extremely sturdy instrument far ,oral 
electrical use. 667 o.p.v. 
0/3/15/7.5/30/60/150/300/ 
600/900 VDC and 75mV. 
0/3/1.5/7.5/30/60/150/300 
600/900 VAC. 
0/300µA/15/6/15/60/150 
600MA/1.5/6 AMP. D.C. 
0/ 15 /6 /15/60/ 150/600MA/ 
1-5/6 AMP. AC. 
0/200 0/311/30K 0. 
Accuracy DC 1%.AC 15%. 
Knife edge pointer, mirror scale. Complete 
with sturdy metal carrying case, leads and 
instructions. £9.50 plus P. & P. 25p. 

PRS -2 PHOTO ELECTRIC RELAY 
SYSTEM 

Inexpensive warning 
or counting system 
consisting of an enciter 
and relay unit. Relay 
unit has variable sen- 
sitivity control and 

switch tor ii termittent alarm operation. 
Enciler unit has removable infra red filter 
and A.C. outlet socket to operate bells. 
counters, etc. 240V AC. Complete with 
cables and instructions. £0.97, P. & P. 25p. 

UK -1A SOLID STATE COMMUNICATION 
RECEIVER 
4 Bands covering 550kc/s-30mc/s. FET. 
S Meter. Variable BFO for SOB, Built -ii, 
Speaker, Bandspread, Sensitivity Control. 
220/240v. A.C. or 12v. D.C. 121" x 45"X 7". 
Brand new with instructions. £26. Carr. 374p. 

LAFAYETTE HA -600 SOLID STATE 
RECEIVER 

General coverage 
150-400kc/s, 550 
kc/s-30mc/s. FET 
front end. 2 mech. 
filters, product 
detector, variable 
B.F.O., noise limi- 

ter. S. Meter, Bandspread. RF Gain. 15" x 
91 x 84". 18 lbs. 220/240v. A.C. or 12v. D.C. 
Brand new with instructions. 545. Carr. 50p. 

TO -2 PORTABLE OSCILLOSCOPE 
A general purpose low 
cost economy oscilloscope 
for everyday use. Y amp. 
Bandwidth 2 CPS -1 MHZ. 
Input imp. 2 megfl 25 
P.F. Illuminated scale. 
lin. tube. 115 x 180 x 
230mm. Weight 81b. 
220/240 V A.C. Supplied 
brand new with hand- 
book. £2250. Carr. 50p. 

TE -1085 STEREO 
HEADPHONES 
Low cost high perform- 
ance stereo headphones. 
Foam rubber ear cups. 
Adjustable head -band. 
8 ohm impedance. 25- 
18,000 Hz. With lead and 
stereo jack plug. ONLY 
£1974. P. & P. 124p. 

MCA.220 AUTOMATIC 
VOLTAGE 
STABILISER 
Input 88-125 VAC. or 
176-250V output. 120 VAC. 
240 VAC. 200 VA rating. 
51197, cary. 50p. 

High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
ex -stock. Single hole fixing, fin. dia. shafts. Bulk quantities available. 
25 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 721p, P. & P. 7ÿP. 

50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 21.05 P. & P. 75p- 

100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, £1871 P. & P. 74P. 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS 
Excellent quality . Low price . Immediate delivery 

S-26013 Panel Mounting 
1 Amp 27.00 

2.5 Amp 28.05 
Please add postage 

ALL MODELS 
INPUT 230 VOLTS. 

50/60 CYCLES, 
OUTPUT VARIABLE 

0-260 VOLTS. 
Special discounts for quantity 

S-280 General 
Purpose Bench 

Mounting 
1 Amp 57.00 

2.5 Amp 18.05 
5 Amp £11.75 
8 Amp 115-90 

10 Amp £29.60 
12 Amp 128.00 
20 Amp 119.00 

OW SMITH & CO.(s Y 

7 

27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715 
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155 
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-2620387 

OPEN 9-6 MONDAY TO SATURDAY 

)LTD 
All Mail Orders ío- 

11-12. Paddington Green, 
London W.2 

Tel: 01-2626562 
(Trade supplied/ 
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All cabinets are new and carefully designed acoustically with speakers mounted on #in, chipboard baffles. All 
speakers are ex -TV high quality with hi -flux magnets carefully matched and tested. 

ELF 
An extension speaker of quality; 9 x 
5f x 3fin. veneered in natural teak 
with smart gold and mottled Vynair 
front 3 ohm speaker. The baffle is half 
inch thick. A real bargain at £1.85 
P. & P. 37f p. 

THE 

SHELLEY 
Size 21 x 11 x 6fin. 

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, if preferred 
the speakers can be wired in series 
parallel to match 3 ohms impedance. A 
real bargain at £4.95 plus 70p P. & P. 
MATCHING TRANSFORMER for 15 

ohms 85p post free. 

CARTRIDGES -Stereo 
Sonotone 9TA H/C Diamond £2.40. Ronette S105 Medium 
Output, £I.40. S106 High Output £I.40. Acos GP93/l Sapphire, 
1.90. GP94 I Sapphire, £2. TA700 equivalent to B.S.R. SXIM, 
1.75. Japanese equivalent to B.S.R. TC8s, £1.75. P. & P. 7p 
on each. 

VYNAIR 
Widths from 50 to 54 in., 75p yd. off roll. 
P. & P. IOp, f yard 40p. P. & P. lop. 
Send 5p stamps for samples. 

IMP 
Wedge shaped extension 
speaker 7+ x 6f x 4in. 
(max.). Covered in wal- 
nut wood grain cloth 

with mottled Vynair front. 
Keyhole slot at back. Fitted 

with 3 ohm speaker unit. Only 
£I-25. P. & P. 36p each 

CARTRIDGES -Mono 
GP.91 Stereo Compatible £l -25. Acos 
GP67/2 will replace Collaro and Garrard 
Mono cartridges, 95p. T.T.C. Crystal 
High Gain, 75p. B.S.R. TC8H Jap. 
equivalent LIß5. P. & P. 7p. 

BODSTTHESD!.uNo 
e1TAPE RECORDERS.RECORD PLAYERS 

£2.95CAXTONSPEAKERS 

P. & P. 57p 
Makes all the difference to 
volume and quality. Con- 
tains 3 speakers in series - 
ex -TV. Output 8 watts. 
Impedance 9 ohms. In black 
leathercloth. Covered and 
modelled Vynair front. Size 
23f" x 51" x 53 ". Keyhole 
slot for wall mounting.Twin 
connecting cable 12yds., 35p. Match- 
ing transformers if required for other 
output impedance 85p post free. 

CLARENCE 
11" wide x 81" 
x 4f" deep with 
volume control 
covered in Black 
rexine and Mott- 
led Vynair. 
£2.25 P & P 25p. 

SPEAKERS 
E.M.I. 133 x 8in, 3 ohm £2.60, 15 ohm. P. & P. 30p. E.M.I. 
133 x 8in. fitted two 2}in. tweeters, 15 ohm £4.60. P. & P. 30p. 
E.M.I. 133 x 8in. (15 ohm) Hi-Fi quality £6.2.5. P. & P. 35p. 
Bakers 12ín. 25 watt 8 and 15 ohms £7. P. & P. 30p. Eagle 
Crossover £I.02p. P. & P. 73p. 

HI-FI STEREO HEADPHONES 
Padded ear cushions seal out room noise. Perfect coupling 
between reproducer and ears assure full response imped- 
ance 8 ohms. frequency range 30-15,000 Hz 6ft. cord and 
standard stereo plug. 
Only £2.573. P. & P. 27p. 

Stereo Headphone Junction Box 
Simple unit connects direct -to amplifier and speakers to 
give attenuated headphone output has 2 position switch 
to give headphones only, speakers only. Only E1-50. 
P. & P. 124. 

BROADWAY ELECTRONICS 92 

MITCHAM 
BroadwayU OOrº 

TIN 
u 

G 
d BRStO DWAY, 

LONDON S.W.17 01-672 3984 

(Nr. 

(Closed all 
Wednesday) 

¢ 

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 

1 free i Brochure, without obligation to: 

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

NAME 

ADDRESS 

BLOCK CAPS please 

Transistorised Stereophonic High Fidelity 
AM/FM Tuner Amplifier Syttem. 

i 
This system includes this elegantly styled solid state Teak finished cabinet 
tuner/amplifier. Covering VHF/FM. Short, medium and long wavebands. 
The latest 4 Speed B.S.R. Mono/Stereo record changer with 2.1 Oin. x 6in. 

matching elliptical speakers supplied ready for housing. A complete 
LoaM Stero Radiogram at IeSPECIALoOFFER.£44 
Easily fitted no technical 
knowledge necessary. 
Credit Terms available 
First monthly payment 
of £S.83 followed b 
9 monthly payments o 
£4.95. Total Credit 
Sale Price £49.50. Send 
£5.83 today. 

FABULOUS VALUE 

P. et P. gap 

Hi-Fi stereo at a new low. System Ten -Ten: 4 speed BSR autochanger 
with cue and pause control plus solid state amplifier, 20 watt total output. 
Frequency response 20-10.000 Hz. 

OLY 
£4.93 

CREDIT SALE TERMS: Send £4.93 (being the first of TEN 
monthly payments of 64.05 plus 88p. Carriage and Pack- 

ing). To be followed by NINE monthly payments of C4-05 

DOWN (Total Credit Sale Price £40.50). 

EASY TO INSTALL NO TECHNICAL KNOWLEDGE REQUIRED. 

um um um 
PLEASE SENDMELLE FREESDETAIILS OFe 

el 
Name 
Address 

PW372 

100, Close Side Leaden N.14 , 
Te1: 01- 886 3733/9666 

1128 



HENRY'S LOW COST FIRST GRADE BÑÉw BRANDED TRIACSN ETSa ZENERS? RIDGES SIandOÌfJTEGRDA D CIRCUITS 
BY ATES EMIHUS FAIRCHILD FERRANTI I.T.T. MULLARD NEWMARKET PHILIPS R.C.A. TEXAS 

TRANSISTORS 
A SELECTION FROM OUR LIST 

AAY30 10p BD115 75p 0016 50p 
AAY42 15p 200123 85p 0020 859 2N1304 22p AAZ13 109 BD124 80p 0022 50p 2N1305 22p AAZ15 10p BD131 75p 0023 80p 2N1306 E5 AAZ17 IOp BD132 809 0024 60pD 
AC107 35p BDY11 0025 409 2N1307 25p 
AC126 30p £150 0026 25p 2N1308 258 
AC127 259 BDY17 0028 80p 2N1309 25p 
AC127Z 50p £1-50 OC29 809 2N1613 20p 
AC128 208 BDY38 85p 0035 50p 2N2147 75p 
AC176 $Op BDY60 0036 80p 2N2160 60p 
AC187 25p £1.00 0042 40p 2N2217 25p 
AC188 259 0043 50p 2N2218 209 
ACY17 80p BF115 25p 0044 15p 2N2218A 
ACY38 25p BF154 209 0C45 18p 25p 
ACY19 25p BEIM 15p 0070 129 2N2219 209 
ACY20 209 2010159 85p 0071 129 2N2219A 
ACY21 20p BF180 35p 0072 20p 259 
ACY22 lOp BF194 15p 0075 25p 2N2220 25p 
ACY39 55p BF195 159 0076 25p 2N2221 20p 
ACY40 20p 111196 15p 0077 409 2N2221A 
ACY41 158 BF197 15p 0081 20p 25p 
ACY44 25p BFX13 259 0081D 20p 2N2222 20p 
AD140 509 BFX29 25p 0081Z 40p 2N2222A 
AD149 50p BFX30 25p 0083 ' 259 25D 
AD161 859 BFX84 259 0084 259 2N2369 159 
AD162 329 BFX85 809 00139 25p 2N2369A 
AF114 25p BFX86 259 00140 409 159 
AF115 25p BFX87 259 00141 809 2N2646 40p 
AF116 25D BFX88 209 00170 259 2N2904 209 
AF117 209 BFY18 259 00171 30D 2N2904A 
AF118 80p BFY50 209 00200 409 25p 
AF124 259 BFY51 209 00201 75p 2N2905 259 
AF125 20p BFY52 209 00202 80p 2N2905A 
AF126 20p B9'Y.53 15p OC206 95p 259 
AF127 20p BFY90 85p OCP71 97p 2N2906 20p 
AF139 30p 2083120 15P ORP12 50p 2N2906A 
AF180 50D BSX21 20p ORP60 40p 25p 
AF181 45p BSY27 159 ST140 15p 2N2907 23p 
AF185 50p BST95A I2p ST141 209 2N2907A 
AF186 409 BSY95 12) TIP29A 50p 25p 
AF239 409 2011105 22.25 TIP30A 609 2N2925 15p 
ASY26 25D BYI00 15p TIP31A 80p 2N2926 10) 
ASY27 30p BY126 12p TIP32A 70p 2N3011 80p 
ASY28 25p BY124 15p TIP33A 2N3053 209 
A8Y29 80D 20Y182 90p £1-00 2N3054 50p 
ASZ21 55D BYZ10 859 TIP34A 2N3055 75p 
BA100 lbp BYZ11 80p £150 2203525 
BA102 30p BYZ12 30p TI843 40p £1-00 
BA110 25D BYZ13 25p TIS50 129 2203614 55p 
BA115 7p BZY78£1-00 TI851 lOp 2203702 lOp 
BAX13 5p GET102 35D TI852 lOp 2203703 109. 
BAX16 79 GET103 25p TI860 18p 2203704 129 
BAY31 70 GET11145p TIS61 20p 2203705 10p 
BAY38 15 GET113 259 TI862 25p 2203707 12p BC107 109 GET114 209 V405A 25p 2N3708 lOp 
BC108 109 GET115 50p VR525 859 2203714 
BC109 lOp GET116 55D WO1 S0p £2.00 
BC109C 12p GET880 45p WOO 45p 2N3715 
BC113 IOp GET882 809 ZTX107 159 £2.20 
BC114 20p GEX66 ZTX108 12p 2203716 
BC115 209 £150 ZTX109151/ 2285 
200116 209 GM378A 55p ZTX300 12p 2203771 
BC116A 259 MAT101 259 ZTX301 15p 

22-00 BC117 20p MAT121259 ZTX302 209 2203772 
BC118 20p MC724P 609 ZTX303 209 £2.05 

'BC119 80p MJ420 80p ZTX304 25p 2N3773 
BC134 209 MJ421 80D ZTX50015D £285 
BC135 15p 2032801 ZTX501 15p 2203791 
BC136 20p £1.10 ZTX502 20p £2-75 
BC137 20p MJ2901 ZTX503 17p 2N3819 359 BC138 20p 21-50 ZTX504 40p 2203820 55p 
BC147 12D MJE340 50p 2TX531 26p 2203823 509 
BC148 10p MJE370 209 IN914 79 2203824 95p 
BC149 129 20JE371 809 IN916 IOp 2203903 20p 
1IC153 209 MJE520 759 IN4148 7p 2203906 25D 
BC154 20p MJE52170p I844 7p 2204058 12p 
BC167 159 MJE2955 I8921 7p 2204061 129 
BC169 120 £110 I8922 80 2204062 129 
B01690 159 MJE3055 20301 259 2204289 12D 
BC177 20p 75p 20302 30p 2204290 12p 
BC178 209 MPSA06259 20303 35p 2N 4871 85p 
BC179 20p MPSA56209 220404 20p 2205457 SOp 
BC182L 109 MPSA70159 2N696 15p 2205458 859 
BC183L IOp 202081706 509 220697 159 2205459 409 
BC184L 12p MPSU56 559 220698 30p 40250 50p 
BC212L 129 NKT214 20p 220706 109 40360 40p 
BC213L 12p NKT216 35p 2N706A 12p 40361 40p 
BC214L 15p NKT403 75p 220708 159 40362 50p 
BCY30 85p NKT404 55p 220930 20p 40430 21-00 
BCY31 40p OAS 25p 220987 40p 40543 65p B0Y32 60p 0A10 25p 2201131 25p 40594 21-05 
BCY33 SOp 0A47 10p 2201132 259 40595 21-05 
BCY34 35p OA70 10p 2201302 189 40636 21-10 
BCY38 46p 0A79 IOp 
BCY39 0A81 8p Full transistor £1.00 OAsO Sp list available- BCY40 50p 0A91 7p send for BCY70 16p 0A95 7p your 
BCY71 209 0A200 7p free copy today! 
BCY72 159 0A202 101) 

2N1303 18p 

H EN RY'S ras INTEGRATED CIRCUITS 
BRAND NEW FULL SPECIFICATION TTL74 SERIES 

BRANDED FAIRCHILD, I.T.T. AND TEXAS 
DEVICES MAY BE MIXED TO QUALIFY FOR QUANTITY PRICES 

No. Descron 1-11 12-24 25-99 100+ 250+ 7400 Quadruple 2 -input NAND gates ..- .. 20p 18p 14p 149 12p 
7401 Quad 2 -input open collector NAND gates .. 20p 189 16p 14p 12p 
7402 Quad 2 -input NOR gates .. .. 20p 189 18p 14p I2p 7403 Quad 2 -input open collector NAND gates .. 20p 189 16p 14p 12p 
7404 Hextuple inverters .. .. .. 20p 18p 18p 14p 12p 
7405 Hex inverters with open collector outputs .. 20p 1ßD 169 149 12p 
7410 Triple 3 -input NAND gates .. .. 209 189 16p 149 12p 
7413 Dual 4 -Input Schmitt triggers .. .. 30p 27p 25p 229 20p 
7420 Dual 4 -input NAND gateo .. .. .. 20p 189 18p 149 12p 
7430 Single 8 -input NAND gates .. .. .. 209 18p 16p 14p. 129 
7440 Dual 4 -Input NAND buffer gates .. .. 20p 18p 169 149 12p 
7441 BCD -Decimal decoder/Nixie driver 759 72p 70p 60p 55p 
7442 BCD -Decimal decoder (4.10 -line) TTL 0/P .. 759 729 709 80p 559 
7443 Excess 3 -Decimal decoder TTL outputs £1.00 95p 90p 80p 709 
7447 BCD -Decimal 7 seg. decoder/indicator driver 21-75 £1.80 £1.45 £1.30 £1.15 
7448 BCD -Decimal 7 seg. decoder/driver TTL 0/P £1.75 21.80 21.45 £1-30 £1.15 
7450 Expand dual 2 -input AND -OR -INVERT gatea 20p 18p 18p 149 12p 
7451 Dual 2 -wide 2 -input AND -OR -INVERT gates 20p 18p 16p 149 12p 
7453 Quad 2 -input expand AND -OR -INVERT gates 20p 18p 113p14p lee 
7454 4 -wide 2 -input AND -OR -INVERT gates .. 209 18p 16p 14p 12D 
7480 Dual 4 -input expanders .. .. 209 18p 169 149 lIp 
7470 Single J -K flip-flop (gated inputs) .. .. 80p 27p 25p 229 209 
7472 Single J -K flip flop (gated inputs) .. .. 80D 27p 25p 22p 20p 
7473 Dual J -K flip flop .. .. .. .. 40p 87D 359 83p 309 
7474 Dual D flip flop .. .. .. 40p 379 85p 33p 30p 
7475 Quadruple bistable latch 45p 42p 40p 889 35D 
7476 Dual 3-K flip-flops with Preset and Clear .. 40p 37p 34p 319 28p 
7480 Gated Full Adder .. .. .. 80p 72p 87p 59p 55p 
7481 16 -bit read/write memory .. .. .. 61.25 21.15 61-10 £1.00 90p 
7482 2 -bit binary Full Adder .. .. .. 879 80p -70p 65p 60p 
7488 4 -bit binary Full Adder .. £1.00 90p 85p 80p 78D 
7484 16 -bit RAN with gated write inputs .. .. 90p 859 80p 75p 719 
7486 Quadruple 2 -input Exclusive OR gates .. 459 419 38p 35p 33p 
7490 BCD decade counter .. .. .. .. 759 70P 135p 60p 55p 
7491 8 -bit shift register .. .. .. £1.00 95p 90p 80p 709 
7492 Divide twelve counter 75p 70p 65p 80p 55p 
7493 4 -bit binary counter .. .. .. 75p 70p 65p 80p 55D 
7494 Dual entry 4 -bit shift register .. .. 80p 75p 70p 135p 609 
7495 4 -bit up -down shift register .. 809 75p 70p 659 60p 
7496 5 -bit parallel/serial in/out shift register .. ß1 -00 97p 95p 90D 83p 74100 8 -bit bisttable latch .. .. .. ß2.5O £2.30 £2.00 £1.75 £1.50 
74118 Hextuple Set -Reset latches .. .. .. 21.00 95p 909 80p 70p 
74121 Monostable multivibrators 60p 55p 509 46p 41p 
74141 BCD -Decimal decoder/Nixie driver . 61.00 95p 90p 80p 70p 
74145 BCD -Decimal decoder (1. 4 -line) TTL 0/P .. 21.50 £1.40 £1.30 £1.10 £1.00 
74150 16 -bit data selector/multiplexer .. .. 68.35 £3.20 £2.95 £2.15 £2.05 
75151 8 -bit data selector/multiplexer .. £1.10 95p 90p 80p 70p 
74158 Dual 4 -line to 1 -line data selector multiplexer £1-85 £1-27 21.20 £1-15 £1.10 
74154 16 -bit decoder/demultiplexer . 62.00 £1.75 £1.55 El -30 £1.05 
74155 Dual 2 -line to 4 -line decoder/denmltiplexer .. £1.55 £1.47 £1.85 £140 £1.05 
74158 Dual 2 -line to 4 -line decoder/demultiplexer .. £1.55 £1.47 61.35 E140 £1.05 
74190 Sync decade up -down counter, 1 -line mode .. £1.95 £1.85 £1.75 £1.80 £1.50 
74191 Sync 4 -bit up -down counter, 1 -line mode . LI- 95. £1.85 £1.75 ¿1.80 £1.50 
74192 Sync decade up -down counter, 2 -line mode .. 62.00 £1.90 £1.80 £1.85 £1.55 
74193 Sync 4 -bit up -down counter, 2 -line mode .. £2.00 £1.90 £1.80 £1.80 £1.40 
74196 Asynchronous presettable decade counter . £1 -SO £1.40 £1.80 £1.10 £1.00 
74197 Asynchronous presettable 4 -bit binary counter £1.50 £1.40 £1.30 21.10 £1.00 
Complete data on the above in booklet 20 pagee, Ref. 29, issue 2 al 1511 Poil paid. 
Texas I.C. Handbook. Complete information on 100 types. 40p. Poet 10p. 
Integrated circuit sockets 14 pin D.I.L. 25p; 16 pin D.I.L. 80p. 

QUANTITY 
OFFERS! 

FROM STOCK 

AF117 Mullard 20p 
25 + 17p 

100 + 159 
500 + 12p 

1000 + 10p 

2N2646 Motorola 
40p 

25 + 35p 
100 + 319 
500 + 28p 

1000 + 25p 

OCITO Mullard 25p 
25 + 20p 

100 + IBp 
500 + 15p 

1000 + 13p 

BYI27 Mullard ISp 
25 + lip 

100 + 10p 
500 + 9p 

1000 + Bp 

0C35 Mullard 50p 
25 + 4515 

100 + 409 
500 + 35p 

1000 + 30p 

2N2926Green 109 
25 + 91. 

100 + 8p 
500 + 6p 

1000 + 5p 

BC107 All Makes 
10a 

25 + 8p 
100 + 7p 
500 + .6p 

1000 + 5p 

2N3055 Fairchild 
75p 

25 + 6ßp 
100 + 509 
500 + 40p 

1000 -I- 35p 

BYZ I3 Mu I lard 25p 
25 + 209 

100 + 17p 
500 + 15p 

1000 + lip 
INTEGRATED 

CIRCUITS 
MFC4000P 65p 
31F04010P 609 
1012 £2.50 
PA240 £1.50 
TAD100 £1.50 
TAD110 £150 
200724P 50p 
7020 (TOO 75p 
709C (T05) 45p 
709C (D.I.L.) 45p 
723C(T05) £1-00 
741C(T05) 80p 
MC1303P £2.00 
MC1304P £2.25 
8L403D £1.50 
741C(DIL) 75 
914(T05) 40p 
923(TO5) 40p 
TOSHIBA 
20 watt amp. 64.47 
TOSHIBA 
Pre amp £1.50 

PLESSEY INTEGRATED 
CIRCUIT 8 Watt Amplifier 
SL408D 
Complete with 8 -page 
booklet, circuits 
and data 
f I 50ea. 

400m/w 
BZY 88 
series. I2p IOp Sp 7p Op il watt 
ZL series 25p 23p 20p 179 155 

3 watt 
3TZ series 30p 27p 2,5p Be 2,0p 

10 watt 
ZS series +40p 370 850 80P 259 
All types are 5%. Wire Ended + these 
Stud. in voltages 3.3-100 volt in all 
standard values. °3.3-33 volt. 

ZENER DIODES 
1- 25 100 500 1000 
24 + + + + 

TRIACS 
Stud with accessories 

P.I. Current 1-11 
Type volts 
SC35A 100 3 amps 80P 
SC35B 200 3 amps 85p 
80350 400 3 amps 90p 
8C40A 100 6 amps 900 
SC40B 200 6 amps £1.05 
80401) 400 6 amps ß100 
SC45A 100 10 amps £1.05 
SC45B 200 10 amps £1.15 
8C450 400 10 amps £1.25 
SC50 A 100 15 amps £1'35 
80508 200 15 amps £1.45 
8C50D 400 15 amps £1.75 
SC40E 500 6 amps £1.25 
8046E 500 10 amps £1.45 
8C50E- 500 15 amps £1.95 
DIAL 81)2 250 

0A202 lOp 
25 + 8p 

100 + 7p 
500 + 6p 

1000 + 5p 

OC28 Mullard 60p 
25 + SSp 

100 + 50p 
500 + 45p 

1000 + 40p 

2N3819 Texas 35p 
25 + 309 

100 + 25p 
500 + 20p 

1000 + 17p 

SILICON RECTIFIERS 
1 AMP MINIATURE PLASTIC WIRE ENDED 
Type P.I.V. 1-49 50+ 100+ 500+1000+ 
IN4001 50 Op by 44p 4p SOp 
IN4002 100 7p 8p by 49p 4p 
IN4003 200 Sp 1p Op 5p 49p 
IN4004 400 Op 7p Op 59 49p 
1N4005 600 10p 9D 8p 7p Op 
IN4006 800 I2D 10p 9p 8p 7p 
IN4007 1000 15p l2p 100 Op SP 

BRIDGE RECTIFIERS 
Miniature Potted Silicon 5" 

Cur- Cur - 
Type P.I.V. rent l-12 Type P.I.V. rent 1-11 
1002 100 2a 55D 4004 400 4a 75p 
2002 200 2a 65p 6004 600 4a 30p 
4002 400 2a 75p 1006 100 6a 70p 
6002 600 2a 80p 2006 200 6a 75p 
1004 100 4a 65p 4006 400 fia £1.00 
2004 200 4a 70p 6006 600 6a 61.10 

BC108 and 9 
All Makes lOp 

25 + 8p 
100 + 7p 
500 + 6p 

1000 + Sp 

AD161 ADI62 35p 
each 

25 + 32p 
100 + 28p 
500 + 2513 

1000 + no 

OUR RANGE IS ALWAYS EXPANDING - Enquiries invited for new types arriving daily 
ADDITIONAL DISCOUNTS -10% 12+ : 15% 25+ : 20% 100+ -DELIVERY IS FROM STOCK 

HEN RY'S SEMI -CONDUCTOR DEPARTMENT 
303 EDGWARE RD., LONDON, W2. TEL 01-723 1008/9 A -p I O L T D. CALLERS 356 EDGWARE ROAD W2. 

NEW LIST - NEW PRICES 
1971 TRANSISTOR. 
LIST 1500+ 
SEND FOR YOUR FREE 
COPY TODAY ... 

DISCOUNTS We respectfully ask 
10% 12+ 1 ANY ONE customers to include 
15% 25+ i TYPE e minimum E1,00 per 
20% 100 -/ / order,it helpoio plan aheam 
POSTAGE7p.ALL ORDERS 6 saves postage as well. 

1129 



Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements. is 9p per word (minimum 12 words), box number 10p 
extra. Semi -displayed setting £6.50 per single column inch. All cheques, postal orders, etc., to be made 
payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad- 
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon 
Street, London, EC4A 4AD for insertion in the next available issue. 

Miscellaneous 

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. 

12 VOLT 

FLUORESCENT LIGHTS 

Beat Power Cuts, 12 ins 8 watt Tube, Ideal 
for Caravan, Tent, Emergency Lighting etc, 
Fully Transistorised, Low Battery Drain, 
With ON/OFF Switch and 12v Socket to 
f{un other Lights or 12V Equipment. 
Unbeatable at £3,30 
or in kit form £2,90 
SALOP ELECTRONICS Callers welcome 
23 Wyle Cop 
Shrewsbury, Shropshire S.A.E. for lists 

post paid 

-SYNTHESISER 

MODULES 
Send SAE for details 

q Dorset. 
1 

of voltage - controlled modules for synthe- 
siser construction to D.E.W. 
Ltd., 254 Ringwood Road, Fern- 
down, Dorset. 

THE NEW 
ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- tric organ? Constructional data available -full circuits, drawings and notes! It has 
5 octaves. 2 manuals and pedals with 24 stops-uses 41 valves. With its variable attack you can play Classics and Swing. Write NOW for free leaflet and further details to C. & S., 20 Maude Street, Darlington, Durham. Send 2;p stamp. 

SURROUND STEREO four channel synthesizing amplifier. £45. Details from "Everest" Mile Road, Widdring- 
ton, Morpeth, Northumberland. 
1130 

NO NEED TO WORRY ABOUT 
A TRANSMITTING LICENCE 

because this GPO approved ,transmitterjreceiver 
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 it's TWO KITS IN ONE because you get all 
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 -- 
has obvious applications for SCHOOL PROS ECTS, 
LANGUAGE LABORATORIES, SCOUT CAMPS, 
etc. 

GET YOURS! SEND £5.50 NOW 
'(S.A.E. for details)' 

TO: 'BOFFIN PROJECTS' 
DEPT. KW20I0 
4 CUNLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

DO-IT-YOURSELF .... we stock a large range 
of audio and electronic components at very com- 
petitive prices, e.g.: chassis speakers, cross -over 
networks, hi -ft speaker kits (Wharfedale & Peerless), 
RAF sound absorbent, speaker grille fabrics, 
inductors, resistors, electrolytics (reversible and 
polarised), transistors, etc. Send for FREE list 
(2 x 3p stamps for fabric samples). Mail order 
ONLY. No callers please. 

Dept. PW4.72 

ITIAL N o M 
electronics 

1972 CATALOGUE 
20p post free 

56 FORTIS GREEN ROAD, LONDON NiO IHN 

RECORD TV SOUND using our loud- speaker isolating transformer. Pro- 
vides safe connection to recorder. In- structions included. £1 post free. 
CROW BOROUGH ELECTRONIC S 
(P.W.), Eridge Road, Crowborough, 

Sussex. 

Send now for our: 
Illustrated Component/ 
Equipment Catalogue 

Slide and Rotary Lamp 
Dimmer Catalogue 

10p each-post Free 

YOUNG ELECTRONICS 
54 Lawford Rd., London NW5 2LN 01-267 0201 

-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 BFY51 0072 2N3702 
BC108 BFY52 OC202 2N3703 
BC109 BSY27 ZTX300 2N3705 
BC168 0C45 2N706 2N3706 
BCI69 0071 2N2926 2N3708 

Money back guarantee, P. & P. 10p. 
J. M. KING (A) 

17 Buckridge, Portpool Lane, London, E.C.I 

i 

JOHN SAYS... 
RING MODULATOR by Dewtron is 
professional, transformerless, 5 -transistor, 
has adjustable Fl(F2 rejection. Module £7. 
Unit £8.90, WAA-WAA Pedal kit of all 
parts, incl. all mechanics & instr. Only 
£2.95. AUTO RHYTHM from Dewtron 
modules. Simple unit for waltz, foxtrot 
etc. costs under £20 in modules. SYNTHE- 
SISER MODULES and other miracles. 
Send 15p for illust. list. 
D.E.W. Ltd., 254 Ringwood Road, 
Ferndown, Dorset. i 

PRINTED CIRCUIT BOARD 
In 6 standard widths: tin, 212 in, 3in, 
312 in, 4m and 5in x any length. 
1/16in fibreglass, 2p per 3 sq. inches. 
Paxolin, 1p per 2 sq. inches. P&P 5p 
per order. SAE quotations for other 

sizes and quantity discounts. 
J. KNOPP, 11 Connaught Gardens, 

Braintree, Essex CM7 6LY. 
Tel. Braintree 25254. 

"WORLD RADIO TV HANDBOOK," 
£2.80; Fortnightly bulletin from Den- 
mark (SAE sample), £2.55; together, 
£5. "SWL Address Book," Stations' 
QSL Policy, £1.40. "Confidential Fre- 
quency List," published shortly, 
thousands of -private stations. £1.55. 
"How to Listen to the World," £1.35. 
IRC/3p for price list (Mail only). 
Under £2, carriage lop. E & 0E. 
McGarva, Chambers Street Union, 
Edinburgh 1. 

ELECTRONIC MUSIC 
Build your own units or even a 
complete sound machine from our 
circuit assemblies. These include 
I -C Ring Modulator, Phasing amps, 
White Sound effects, auto Waa- 
Waa, an amazing V -C oscillator, 
and many others. Send 10p for 

catalogue; mail-order only. 
Taylor Electronic Music Devices 

Greyfriars House, Chester 

ALUMINIUM SHEET. Cut sizes 20 doz 
33p square foot and min. charge. CWO. 
Postage 15p per order. OPEN SATUR- 
DAY. Berkshire Metals, 10-12 Armour 
Road, Tilehurst, Reading. 



Miscellaneous 

P.W. QUALITY HI-FI SYSTEM. Don't 
miss special offer by R -B Television 
in February issue (p 868) of all en- 
closure components only £27 post free! 

BUILD IT 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. 

For Sale 

MORSE MADE EASY ! ! 
FACT NOT FICTION. If you start EIGHT 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. 

Complete Course £460 (Overseas £1.00 extra) details 
only, 4p stamp. 01-660 2896. 

53H80 (Box 19), 45 GREEN LANE, PURLEY, SURREY 

FOR SALE. New Codar CR70A receiver 
or exchange for portable oscilloscope, 
or 40.60 watt amplifier. Box 101. 

SELF-SPRD`l 
eye airdrying GREYI MMMER 

iv 
OR BLACK WRINKLE 

(CRACKLE)Finishes 
Tu41an Aerosol spray. tans nne 

reality durable 
easy ray. No 

ow 
baking 

Modern Eggsh. 
Hammers 

ell Black Wrinkle (Crackle) 
all at oho our counter or goo . ai 
per push -burr. sellopray un. Also Durable. hear' 

d water cesismnt Black Matt finish (aage. self- 

re CIAL ce2R7r pluie 
paidndera 

e 

d c 
M t Ilics: trey. 

cog,., Soedio 
n 

ce Cectoe,1 eve. üye 

mer (Motor car quality) also available. Pleus enclose cheque or 
crossed P.O. for coi amount direct to a 

fg an. YUKAN 307x, EDGWARE ROso, 
LONDON, W2 ION -- 

:apply many Go.ernment Departments, NunÌ[ipfi 
AutnOrgan.lnstins- and ke.po Inge see. 

O Open all day Saturday. C sea Thurday se'rmo'ns. 

ONer Yukg n A 
DryingAerazels 

indá.aá 

ClearCromam Le, r,r 

Blue. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & 'Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

PRACTICAL WIRELESS 1960 to 1970 
inclusive, £9 carriage paid. Parry, 25 
Longfellow Street, Liverpool L8. 

Service Sheets 

SERVICE SHEETS (1925-1971) for Tele- 
visions, Radios, Transistors, Tape Re- corders, Record Players, etc., by return 
post, with free Fault -Finding Guide. 
Prices from 5p. Over 8,000 models available. Catalogue 13p. Please send 
S.A.E. with all orders/enquiries. Hamil- 
ton Radio, 54 London Road, Bexhill, 
Sussex. Telephone Bexhill 7097. 

RADIO, TELEVISION and Tape Re- corders, 50 mixed odd sheets 50p. Also large stock of Obsolete/Current 
Valves. John Gilbert TV, 1B Shepherds 
Bush Road, London W6. 01-743 8441. 
SAE enquiries. 

SERVICE SHEETS. Radio, TV etc. 8,000 
models. List 10p. S.A.E. enquiries. 
TELRAY, II Maudland Bank, Preston. 

Service Sheets 

* SERVICE SHEETS MANUALS BOOKS 
ON RADIOS, TELEVISIONS, AMPLIFIERS, SERVICING DATA AND FAULT FINDING ETC. 

SERVICE SHEETS 40p EACH. 1972 SERVICE SHEET CATALOGUE 205. SEND S.A.E. WITH ENQUIRIES. 
NEW BOOKS & PUBLICATIONS PRICE + P.5 P. 
FOUNDATIONS OF WIRELESS AND ELECTRONICS by M.G. Scroggie. 552 pages . £3.00 25p 
WIRELESS SERVICING MANUAL by W.T. Cocking. 286 pages . . . £1.50 15p 
BEGINNER'S GUIDE TO RADIO by G.J. King. 7th Edition. 204 pages £1 00 10p 
FM RADIO SERVICING HANDBOOK by G.J. King. 206 pages £3 00 250 
RADIO AND AUDIO SERVICING HANDBOOK 2nd Edition by G.J. King. 284 p ges £3.00 25p 
PRACTICAL WIRELESS SERVICE MANUAL 12th Edition by H.W. Hellyer, 288 pages £1.50 1.p 
QUESTIONS AND ANSWERS ON RADIO AND T.V. by N.W. Hellyer. 128 pages £0.60 10p 
SERVICING TRANSISTOR RADIOS AND PRINTED CIRCUITS by L.C. Lane. 274 pages £2.50 20p 
DICTIONARY OF RADIO AND TELEVISION by W.E.Pannett. MIEE. 380 pages . £1.80 1 

SIMPLE SHORT WAVE RECEIVERS by Data Publications Ltd. 140 pages £0 80 lop 
RADIO CONTROL FOR MODELS by Data Publications Ltd. 192 pages 
RADIO VALVE AND TRANSISTOR DATA 9th Edition by A.M. Ball 340 pages £0.75 lloSP 

Send S.A.E. for `FREE List of Practical and Technical Books on Radio & Television now available to: - 
BELL'S TELEVISION SERVICES Albert Place, Harrogate, Yorkshire. Telephone 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 only. 

Wanted 
WE BUY New Valves, Transistors and clean new components, large or small quantities, all details, quotation by return. WALTON'S, 55 Worcester 
Street, Wolverhampton. 

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, Hanwell, 
London, W.7. 01-567/5400-2971. 

COMPLETE good -condition volumes 
Practical Electronics" and "Practical 

Wireless" wanted, 1967-1970. Well 
above face value offered, plus extra if 
binders included. Write 13 Hillside 
Road, Northwood, Middlesex. And so 
everyone's happy, if other would-be 
buyers see this advertisement and 
send an S.A.E., I'll pass on with 
pleasure offers surplus to my require- 
ments. 

Aerials 

Direct from the 
Manufacturers 

Ulf. AERIALS 

14 Element 18 Element M61 
£1.50 £1.75 
Ready assembled add 2Up 
now 3r. ̀p. cog and packing. 

Please which rnannels or group 

APEX AERIALS (P.W.) 
ALBAS 'CORKS, MANY Sr JOHNSTONE RENE REWSHIRE 

BAINES for High Frequency Aerials 
POSTAGE PAID INLAND ON ALL AERIALS 
UHF MULTIBEAMS 
MBM 10 £1.90, MBM 18 '£2.65, MBM 30 £3.60, MBM 38 £5.10, MBM 46 £5.50, Log- perodic wide band UHF Aerial £4.50. UHF Diplexers £1. 
VHF AERIALS 
FM Two Element £2, ITA 5 element £2, BBC 
Dipole £1.70, BBC/ITA Combined £2.70. 
PRE -AMPS 
Masthead £6. Colourbooster £3.88. Coax 5p and UHF 99 per yard. SAE for full list. Please state channels when ordering. 
R. BAINES, 11 Dale Cres, Tupton, Chesterfield 

Educational 

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 out 
how ICS can help you in your career. 

ICS, DEPT. 541 INTERTEXT HOUSE, 
STEWARTS RD., LONDON, SW8 4U1 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

1131 



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. Training courses in Marine Radin rnnln,unication and Radar are 
also available. Write for prospectus to: London Electronics College, Dept. A/4, 20 Penywern Road, 
Earls Court, London SW5 9SU. Tel. 01-373 8721. 

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. 

MEN! You can earn £50 p.w. Learn 
computer operating. Send for FREE 
brochure -London Computer Opera- 
tors Training Centre. E46 Oxford 
House, 9-15 Oxford Street, London, 
WI. 

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. 

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. 

Receivers and Components 

NEW 

13Wattel Á1.11FERS £3:151K 

A great new 13 watt SiFì amplifier is now available 
at the low cost of £3.75. Just look at the specification 
-Power 15 Watts R.M.S., frequency response 15 -es 
19000 cs. Signal to noise ratio better than 70 db. 
Harmonic distortion 0.1%, Input sensitivity 750niv 
into 2k. These factors make the H Elec{ronics HiFi 
amplifier the best ät its price -order 1111W. 

El ELECTRONICS. 
105,Grange Road, London . S.E.25 

SOUND SUPPLIES 
(LOUGHION) CO. LTD. 

for Eagle International and International 
Rectifier Products. TOA P.A. Equipment and 
Mikes. Capacitors, Resistors, Plugs, Sockets, 
Cables, Audio Leads, Semiconductors, Valves, 
Vero Board, etc., for the constructor. 

ELECTRONICS DEPARTMENT, 
12 Smarts Lane, Loughton, Essex. 

Tel. 01-508 2715. 
Hours: 9.30 a.m.-1 p.m. 2-6 p.m. Mon., Tues.. 
Wed. & Fri. 9.30 a.m.-1 p.m. 2-5.30 p.m. Sat. 

Closed all day Thurs. 

RADIOSPARES COMPONENTS speci- 
fied 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. 

Receivers and Components 

WITWORT H 
TRANSFORMERS 

TV LINE OUT -PUT 
TRANSFORMERS 

Manufacturers of the largest range in the 
country. All makes supplied. 

Free catalogue 

Modern BAIRD, BUSH, GEC, PHILIPS 
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 2E61 
Valves, Tubes, Condensers, Resistors, 
Rectifiers and Frame out -put Transformers 
also stocked. (182 

CALLERS WELCOME 

BRAND NEW COMPONENTS by 
return. Electrolytics 15 or 25V 1, 2, 5, 
10 mfds.-3.5p; 25, 50-4p; 100-5p. Mylar 
Film 100V 001, 002, 005 -01, 02-2p; 
04, 05-2.5p; 068, 1-3p. Mullard 
miniature Carbon Film resistors E 12 
series 13W 19-1OM1I 8 for 5p. Insured 
postage 8p. The C.R. Supply Co., 127, 
Chesterfield Rd., Sheffield SI. 

Build your P. W. Projects on new 

11IPPII3OAR1?S 
PRINTED WIRING BOARDmaesiaslscoas 
Take Twenty Series - SRBP Nippiboard Type 
Experimenters Circuits Supplement-Nippiboard Type 'A 

(except Nos. 5.8. 12. 13.15.19.20. 21.221 
Transistor Circuitry for Beginners - Type A 
.CAR RADIO SIGNAL BOOSTER (March) Type ,AorIB 
"CAR REV COUNTER (Feb) lype 1Ace1B 
050555 OPERATED FLASH (Jan) Type lasts 
"AF/RF MINI PROBE Clan) Type (Ace18 
"GATE DIP OSCILLATOR (Feb) Type lacers 
"QUALITY HI FI SYSTEM PRE -AMPLIFIER Type Saison) 

or one Type OAS. Edge connectors not essential. 
Ask for NIPPIBOARD Types for other PW PE EE prolec,s 
SRBP types or equivalent in FIBREGLASS 

IA 15p 2AS 28r 1B 18p 2BS 34p 
2A 28p 4AS 44p 2B 34p 4BS 52p 
3A 36p 6AS 60p 3B 43p 6BS 72p 
5A 52p 8AS 75p 5B 62p 8BS 91p 

10A$ 9g11 10BS £1 -10n SL4030 I.C,AMR £1-4E1 
N I PEE oECTRONI 

t Albans, ris. 
_ 

I 

ELEVEN BAND RADIO. SWI.4 (4-30 
MHz). Marine. LW. MW. FM. PB 
(76-86). Aircraft (108-136). PB (148-174). 
Battery/Mains. BFO. AGC. Squelch 
Control. Output: 1.3W. 15in x loin x 
512in. £75. Eight Band Model, with 
BFO, £50. Four Band, MW. FM. Air- 
craft. PB. £15.90. SAE. Full Lists. 
Langtons Radio, High Street, ROCES - 
TER, Staffordshire. Tel. 388. 

COMMUNICATION RECEIVERS 
S.A.E. details stating requirements. Also avail- 
able Power Supplies, Amateur Test Gear, etc. 

RX UNIT 67907 
Complete 250 mHZ 10 channel RX with 20 
miniature valves. Double conversion, AM/FM 
with 500.A check/tuning meter. Suitable for 
conversion to 2m or 70cm, etc. Good condi- 
tion. Less Xtals. £4.50, cary. £1 (callers £4). 

RICHARD SELLERS 
Eastrington, Goole, Yorks, 

SINCLAIR IC -12 £2.45 
Sinclair's 6 Watt, 22 transistor IC amplifier and 
pre -amp is now available at our new low price, 
backed as always by the inclusive Sinclair guarantee 
and supplied complete with instructions and a free 
printed circuit board. We list below some of the 
extensive range of accessories we stock for use with 
this fascinating unit. 

KITS OF PARTS FOR THE 1012 
Including simple volume and tone controls to com- 
plete the mono version £1.00. Similar for stereo 
version with balance control £2.45. 

LOUDSPEAKERS FOR I012 
All 8 ohms and first quality British made. 5" £0.90, 
8" x 5" £1.35, 10" x 6"£2.00. 
POWER UNITS FOR 1012 
A set of components to construct a 30V, 0.5 Amp 
power supply suitable for the etereo and mono 
versions "£2.00. Also suitable Sinclair PZ5 fully 
constructed £4.00. 

TRANSISTOR SENSATION 
PNP Silicon transistors from the 20300 series. 
These are untested and unmarked, but we guarantee 
that at least 80% are good. 100 for 55D, 200 for £1.00, 
1,000 for 4380. 

S-DECS AND T-DECS 
S-DeCs £1.25. T-DeCs 52.50. µ-DeC A £280. 
Carriers with sockets to mount 14 and 16 pin in 
line ICs on T-DeC and µ-DeC A £110. 

SINCLAIR PROJECT 60 
We offer a complete service with a wide range of 
accessories and very keen prices. Our large stocks 
of all items allow 95% of orders to be dispatched 
by return of post. , 

Project 60 kit (See below) .. .. "£2.50 
Project 605 .. .. .. .. .. 220.95 
Project 60 FM Tuner .. .. .. *£19'50 
Stereo 60/2 Z30/PZ5 .. .. .. 516.75 
Stereo 60/2 Z30/PZ6 .. .. .. 0518.85 
Stereo 60/2 ZOe/PZ8 . .. .. -£20ß5 
Transformer for PZ8 142V 2Amps) .. "52.45 
Active Filter Unit . .. £4.60 
PZ5 Power Unit, 30V unstabilized .. 044.00 
PZ6 Power Unit, 32V stabilized .. .. '£8.40 
PZ8 Power Unit, 45V stabilized .. .. -£8'40 
Z30 Amplifier. 15W rms into 8 ohms .. £3.50 
Z50 Amplifier, 30W ems into S ohms .. £4.85 
Stereo 60 Preamp/Control Unit .. .. £7.80 
016 Loudspeaker .. .. .. .. *£7.40 

PROJECT 60 KIT 
Our extremely popular completion kit contains the 
extra capacitors. DIN plugs and sockets, cables and 
fare holder needed to complete Project 60 at the 
attractive price of 22.50. 

AUDIO CABLES AND PLUGS 
DIN audio line Plugs: -2 way 12p. 3 way 13p, 5 way 
15p. 
DIN chassis mounting sockets: -2 way 10p, 3 way 
12p, 5 way 12p. 
Screened cable with PVC outer sheath: -single 
Bp per yd., twin screened stereo 9p per yard. 3 core 
mains cable 813 Per yd. 
Flat twin PVC loudspeaker cable, 8p per yd. 

SWANLEY ELECTRONICS 
32 Goldsel Road, Swanley, Kent 

Mail order only. Postage 37p per order on orders 
containing one or more items whose prices are 
marked with ane. Postage on other orders 10p. 
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Receivers and Components 

EX -RENTAL TV's (UNTESTED) 
Complete with 13 channel tuners. Good cabinets. 

Carriage £1.50 extra. 
17" Semi Slim (90° Tube) .. .. £2.50 
17"/21" Slim (110° Tube) .. .. £4.50 
19" Slimline .. .. £8.50 
23" Slimline .. .. .. £8.50 
19" BBC2 Sets .. .. .. £14.50 

TUBES EX EQUIPMENT (Tested) 
SINGLE PANEL 

17" any type . .. .. .. £2.00 
19"/21" any type .. .. .. £3.00 
93" any type £4.00 

TWIN PANEL (BONDED) 
19" bonded .. .. .. .. £5.00 
23° bonded £8.00 

PANORAMA TBBES (METAL RIM) 
19" Panorama . .. .. .. £5f00 
23" Panorama £8.00 

All tubes add £1 carriage. 

PERFECT SPEAKERS EX T.V. 
Pm 3 ohm (minimum order two) 5 in. round, 8 in. by 
2 in. rectangular -121p each. Add 71p per speaker P. Sr P. 

Special offer s-100 Speakers delivered for £15.00. 

VALVES EX EQUIPMENT 
EB91 5p 30L13 12kp PL36 22kp 
EBF89 121p 30P4 121p PL81. 17kp 
ECC82 12kp PC97 17ip PY81 15p 
EC180 7kD PCF86 1#p PY800 15p 
EF80 129p PC84 PY82 71D 
EF85 121p PCF80 71 p PY33 220P 
EF183 12tp PCC89 nip 11191 17kp 
EF184 121p PCL85 22kv 6E23 1789 
EY86 171p PCL82 17ip 30PL1 220 
30PL13 20p PCL86 17kp 30P12 20p 
630LZ 12kp PCL83 30F5 10p 

Add 21p per valve. p. & p., orders o er £1. P. & P. aree 

UHF TUNERS 
For Ferguson 850 900 chassis. Adaptable for most CHF 
Chassis £2.50, p. & p. 50p. 

TRADE DISPOSALS 
(Dept. PW/TS) 

Tbornbury Roundabout. Leeds Rd., Bradford. 
Telephone 0274/885870 

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 witheasy to follow instruction 
and built in jack socket for use with earphones or 
amplifier. 

Only £3.50 +p.ap 10p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents. 15p P&P free. 

Galleon Trading Co, 
12, Burrs Way, 
Corringham, 
Stanford -Le -Hope. 
Essex. 

TRAMPUS ELECTRONIX 
Brand New to Spec. Money Back Guaranteed. 
BC107 8p. BC1O8 8p. BC109 Sp. 2N3055 53p. 
Op Amps 709 34p. 741 35p. TAD100/110 Rx 
PA237. 2w. £149. VLED 67p. Zeners 400mW 12p. 
la 50v bridge 30p. IC Photo Detector`& amp. 55p. 
74N. 7400, 10 etc. 16p. 7441 95p. 7490, 92 73p. 
Numerical Indicators. 0-9 Dec. Pt. 5v. 8 ma bar 
7 bar 3015F £1.93. Socket 35p. 7447 Driver £1.23. 
NIXIE, 0-9 DP £1.25. DIL Sockets 14/16 Pin 14p. 
FREE CATA -LIST, SAE. Data Sheets 7p. 
C.W.O. P.P. U.K. 7p. DISCOUNT 10+10% 

P.O. BOX 29, BRACKNELL, BERKS. 

200 Mixed Resistors -f, 5, 1 watt types .. 50p 

0 x 700obm Relays 2p 2co (very email).. .. 50p 
5 x 350ohm Moving Coil small sealed type .. 50p 
10 X 2k Wire Wound small pots .. 50p 
3 Transistors and circuit for 750mw amp 50p 
.1 watt. 5 transistor Amplifiera 9v 3ohm output M each 

MAIL ORDER ONLY. P. & P. 10p. 

A. J. MANLEY, 13 Randisbourne Gardens, 
Bromley Road, London S.E.6 

EX COMPUTER PRINTED CIRCUIT PANELS 
2in x 4in packed with semiconductors and top 
quality resistors, capacitors, diodes, etc. Our 
price 10 boards 50p, P. & P. Sp. With a guaran- 
teed minimum of 35 translators. Data on 
transistors included. 

SPECIAL BARGAIN PACE. 25 hoards for £1. 
P. 5 P. 22p. With a guaranteed minimum of 85 
transistors. Data on transistors included. 

PANELS with 2 power transistors similar to 
OC28 on each board -components 2 boards (4 x 
OC28) 50p, P. & P. Op. 

9 0A0, 3 OA10, 3 Pot Cores, 26 Resistors, 14 
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875, 
All long leaded on panels 13in x 4in. 4 for £1, 
P. & P. 25p. 

709C OPERATIONAL AMPLIFIER 
705 8 lead I.C. 1 off 50p ; 50 off 85p ; 100 off 20p. 

250 MIXED RESISTORS 62p 
i & 1 watt. 

150 MIXED HI STABS 62p 
3, k & 1 watt 5% & better 

QUARTZ HALOGEN BULBS 
With long leads. 12V 55W for car spot lights, 
projectors, etc. 50p each. P.. & P. 5p. 

GPO EXTENSION TELEPHONES 
with dial but without bell. 
95p each, P. 5 P. 30p. 
£1.75 for 2, P. & P. 50p. 

BARGAIN RELAY OFFER 
Single pole change over silver contacts 21V to 
50V. 2.51c i"2 coil. 8 for 509. P. re P. 5p. 

KEYTRONICS mail order only 

44 EARLS COURT ROAD, 

LONDON W.8 01-478 8499 

New Branded Guaranteed Top Quality 

MICROCIRCUITS & TRANSISTORS 
All complete with Data 

2N3055 48p; 741 360; 723 75p. 

SOLDERCON I.C. Pin Sockets 0.7p per pin 
in strips any length. 

Send for List and a 2N2926 (Green) FREE 
during APRIL 1972. 

JEF ELECTRONICS (P.W.4) 
York House, 12 York Drive, Grappenhall, 
Warrington, WA4 2EJ. Mail Order Only. 
C.W.O. P & P 7p per order. Overseas 65p. 

Money back if not satisfied. 
Discounts begin at 10 off. 

RADIO CONTROL. An exciting applica- 
tion of electronics and a most absorb- 
ing hobby for young and old. We 
supply all components, PC, boards, 
plastic mouldings, cases, aerials, draw- 
ings, details, model accessories, etc. 
SAE for leaflets. AERCON DEVELOP- 
MENTS, 21 Pembroke Road, Dronfield, 
Sheffield S18 6WH. 

BEAT TRW FOR VALUE 
New, Marked Ind Guaranteed 

BC107 8p; 25/up 7p; 
B0109 9p; 25/up 8p; 
2N1303 10p; 25/up 8p; 
0074/AC128 10p; 25/up 8p; 
ASY 32 lep; 25/up 8p; 

Cash with Order. Poet & Pkg. lop 
Many others at low prices --send Wants 

R. I. RICHARDSON, Dept. W. 
50 Hayes Street, Bromley, ERO 7LD 

Mixed Component Parcel. Contains Toggle, 
Wafer, Slide Switches, Plugs, Sockets, Electro- 
lytic Capacitors, Valveholders, Tag Strips. 
Transistors, Diodes, Potentiometers, Trimmers 
etc. etc. Save yourself £'s. 61b. nett weight. 
£1.00 p.p. 35p. 
Assorted Capacitors (no rubbish). Includes 
Silver Mica, Ceramic, and Polystyrene Types. 
100 for 50p p.p. 10p. 
Assorted brand new Wire -wound Resistors, 
1-10 watts. (4 x 25 different values). 100 for £1.00, 
post free. 
Mallard Pot Cores LA4, limited quantity. 75p, 
p.p. 10p. 
Japanese Tape Recorder Motors. Operates from 
9 volt battery. 25p, post 8p. 
Plessey Electrolytic Capacitors, 200uF. 350V. 
35p, p.p. 8p. 150uF. 500V (limited quantity) 50p, 
p.p. lop. 

MAIL ORDER ONLY 

XEROZA RADIO 
1, EAST STREET. 

BISHOP'S TAWTON, DEVON 

MINI MAINS TRANSFORMER MT7, 
30 x 30 x 37mm, 7-0-7V rms, 120mA, 
for 9V rectified d.c. Top quality com- 
ponentUK 

post Sp.ith Mail order only. 
rehensive 

data. 
AMATRONIX LTD., 396 Selsdon Road, 
South Croydon, Surrey CR2 ODE. 

EX -GOVT. COMMUNICATIONS RE- 
CEIVERS, calibrators, signal genera- 
tors, components, etc., with money 
back guarantee. S.A.E. list. Callers 
welcome, please phone first. P. R. 
Golledge, G3EDW, Glen Tor, Torring- 
ton, Devon. (STD 08-052) 2411. 

Situations Vacant 

RADIO 
OPERATORS 
DO YOU HAVE PMG I, PMG I1, MPT 
2 YEARS OPERATING EXPERIENCE? 
Possession of one of these qualifies you for con- 
sideration for a Radio Operator post with the 
Composite Signals Organisation. 

On satisfactory completion of a 
7 -month specialist training course, 
successful applicants are paid on 
scale rising to £2200 pa; 
commencing salary according to 
age -25 years and over £1548 pa. 
During training salary also by age, 
25 and over £1152 pa with free 
accommodation. 
The future holds good 
opportunities for established (i.e. 
pensionable) status, service 
overseas and promotion. 
Training courses commence every 
January, April and September. 
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, 
GOVERNMENT COMMUNICATIONS 
HEADQUARTERS, 
Room A/I 105, Oakley Priors Road, 
CHELTENHAM, Glos. GL32 SA) 
(Telephone: Cheltenham 21491, Ext. 2270) 
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Situations Vacant 

CITY OF BIRMINGHAM 
POLICE DEPARTMENT 
WIRELESS TECHNICIAN 

Salary: £1,059-£1,476 per annum (Technical 
Grades 2/3) or 

£1,416-£1,653 per annum (Grade 4) 

according to experience, qualifications 
and ability. 

Required for the repair and maintenance of mobile 
and personal radio sets used by Birmingham 
Police, Fire and Ambulance, and other Depart- 
ments. Applicants should be familiar with princi- 
ples of transmitter and receiver design and 
experienced in fault finding techniques. Interest- 
inoand worthwhile work with a 37k hour week. 

Applications should be received within 14 
days addressed to: 

STAFF APPOINTMENTS 
P.O. BOX 29 Council House, Birmingham, B1 
138. 
PLEASE STATE REFERENCE NUMBER 
43/WT/1/1 ON LETTER AND ENVELOPE. 
(V 9908) 

NEW VALVES! 
Guaranteed and Tested 

24 -HOUR SERVICE 
1R5 25 DF91 14 EF89 .24 PCL86 .37 
185 21 DF96 .35 EF91 .12 PFL200 51 
1T4 14 DK91 .25 EF92 28 PL36 .47 
384 S4 DK92 35 EF183 -26 PL81 .43 
3Y4 37 DK96 .36 EF184 28 PLOP -29 
6/30L2 .53 DL92 -24 EL33 .54 PL83 -31 
6AQ5 .21 DL94 -37 EL84 -22 PL84 29 
6BW7 .50 DL96 .36 EY51 -30 PL500 81 
6F7 .57 DY86 .23 EY86 28 PL504 61 
6F23 .67 DY87 .23 EZ80 .29 PY81 -28 
6F25 .51 DY802 -30 EZ81 .21 PY82 24 
6SN7GT -28 EABC80 .30 KT61. 54 PY800 32 
25L8GT 18 EB91 -9 KT66 75 PY801 32 
30C15 -58 EBC33 .38 N78 .85 R19 -29 
30C17 75 EBF89 27 PC8O 45 1125 63 
30C18 .59 ECC81 -15 PC88 .45 L'26 55 
30F5 -63 ECC82 18 PC900 30 U191 57 
30FL1 .59 ECC83 .21 PCC84 28 U251 63 
30FL14 .87 ECF82 .28 PCC89 43 U329 -85 
30L15 56 ECH35 -53 PCC189 .47 17,801 78 
30L17 -68 EC1142 '58 PCF80 27 UBF89 -29 
30P4 .56 EC1181 .26 PCF86 48 CC085 34 
30P19 -56 ECL80 .29 PCF801 27 UCH81 10 
30PL1 .58 ECL82 '29 PCF802 38 UCL82 31 
30PL13 87 ECL86 .34 PCF805 .59 UF89 28 
30PL14 '83 EF39 .38 PCL82 .30 111,84 29 
DAF91 21 EF80 22 PCL83 .55 UY85 -24 
DAF96 35 EF85 26 PCL84 -33 W77 '42 
DCC90 80 EF86 28 PCL85 87 Z77 18 
Post/Packing on 1 valve 7p , plus 3p. per valve on each 
extra. valve Any parcel insu .ed against damage in transit 
3p. extra. Office address. no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, LONDON N.I6 

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 coils covering 
80-180 mHZ, plus easy/build diagrams and 
instructions. £4 direct from makers or 
S.A.E. for free literature. 

JOHNSONS (RADIO) 
ST. MARTINS GATE 

WORCESTER WRI 2DT 
Est. 1943 Tel. 24864 

(A division of the G -BAN Organisation) 
NEW GLOBE -KING SKY RANGER S.W. KIT & 

CRYSTAL SET KITS AVAILABLE SOON. 

SHORT-WAVE H .A. C. KITS 

WORLD-WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers -including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hama, etc. 

NEW "DX" RECEIVER 
Improved one -valve model "DX" mark 2. 
Complete kit -price 88.80 (peat a packing 20p.). 
Customer writes: "Australia, India and America 
at loud volume." -"I am 14 years of age and have 
logged over 130 stations, plus countless Amateur 
from all over the world." 

Send B.A.E. for test report. 
Thie kit contains all genuine short-wave aom- 
ponente, drilled chassis, valve, aceeaserles and full 
instrucctione. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other B.W. kits, including the famous model 
"K" and "K plus" (illustrated above). All orders 
despatched by return. (Mail- order only.).. Bend 
now for free descriptive catalogue a order foam. 

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

polyplanar 
20 -Watt Full Range Speaker 

Completely replaces the ----- 
conventional conventional cone speaker 

Super -thin construction 
permits new installation ideas 

Power capability: 20 watts peak 

Frequency range: 40 Hz -20 KHz 

Sensitivity: 85 d B/M for 1 watt electrical input 
Input impedance: 8 ohms 
Operating temperature range: -20°F to +175°F 
Size (WzDaL): 1-7/16" x 11.3/4" x 14-11/16" 
Weight: 19 ounces 

£6.50 each Stereo pair £12.50 

post free 

web europa 
P.O.Box162 
Watford WDt IAA 

Please mention 

PRACTICAL 
WIRELESS 
when replying to 
Advertisements 

BELLING LEE INSULATED TERMINALS. Red or 
Black, 5 amp, max. 10p pair, pp 22p 

BERCOSTAT WIREWOUND RHEOSTAT. 50 volt, 
80041 25 watts, 2" dia. 25p. pp 71p. 

FINNED ALUMINIUM HEATSINK 9" x ir, Ready - 

Drilled. 299, pp 5p 

SMITHS CIRCULAR TAPE POSITION INDICATORS 
Resetable, 50p, pp 51, 
G.E.C. 5 AMP 240 VOLT A.C. CIRCUIT BREAKER. 
75p, pp 10p. 

SUB MIN CROC CLIPS. Red or Black, insulated 4p. 
Min. quantity, 6 pp. 3p. 

GARRARD MAG TAPE DECKS: lips, 50v solenoid 
operated brakes etc., Mains voltage motors £7.50 
each, pp £123. 
47" PLANNAIR FANS. Complete, capacitor, ex - 
equip. 2,800 r.p.m. £3.50, pp 40p. 
ELECTRIC MOTORS, HOOVER OR CROMPTON 
PARKINSON. 250v. Single Phase A.C. 

h.p. 1,440 r.p.m. 63.75 pp £1.00 
h.p. 1,425 r.p.m. or 2,800 r.p.m. £6.75 
PP £1.25 

} h.p. 1,440 r.p.m. £2.25 PP 75P 

AUDIO CONNECTORS 
3 pin Din Plug .. .. .. .. 13p each 
5 pin Din Plug A type, B type .. lap 
2 pin Din Speaker Plug/socket .. 10p 
3 pin Din Line Socket .. 13p 
3.5mm Jack Plug Screened .. .. 10p 
Standard Jack Plug .. .. .. 10p 
Screened Standard Jack Plugs .. 15p 
Stereo Jack Plug .. .. .. 13p 
Screened Stereo Jack Plug .. .. 88p 

Phone Plugs: Red or Black 3p each. 
pp on above items 3p. 
B.S.R. MINI AUTO -CHANGER. - 
Mono Cartridge £4.75 pp 30p. 

MAINS NECKS. 
Red or Green. Size: }" X 1l" 15p, pp 3p. 

LEVER ACTION P.0.1000 TYPE SWITCHES. 
Lock 4 -pole changeover 15p, pp 3p. (ex -equip.) 
Lock 2 Pole Changeover 10p pp 3p. (ex -equip.) 
AUDIO LEADS 
Screened Phono Leads 46" long, 15p 

3.5 mm SACK/3.5mm JACK 7' 6" long 40p 
5 -Pin Din A Type. 5 -PIN A TYPE. Approx 5' long 
70p. pp above items 5p. 
PIEZO DYNAMIC MICROPHONE 
50k 12 6100 pp 81, 
MULLARD SCREW TERMINAL CAPACITORS. 
4,500 of 64v. 7100 of 40v. 50p each pp 10p. 

BELLING LEE 1.5 amp in -line rubber covered 
interference suppressor 25p pp 8p. 

RUBBER 3 PIN 5 AMP NON REVERSIBLE CABLE 
CONNECTORS 20P pp Op. 

FIBRE GLASS TAPE 3" wide 50 yd. roll. 50p 
pp 15p. 

SOLENOIDS 12 VOLT PULL ACTION 
2'X1"X1" 40p pp 8p. 

STC SEALED RELAYS DOUBLE POLE 
CHANGEOVER 
48v 2500 Ex -equip. 150 PP 5p. 

SIEMENS MINIATURE RELAY. Double pole 
changeover duet cover/base 48v 2500 50p pp 5p new. 

STC MINIATURE RELAY 280 11 Perspex Cover 
0-15v new, 85p pp 5p. 

GARDNER'S POTTED TRANSFORMER 0-250v 
Input: 18v 500m/n 50v 150 m/a, 6v 250 m/a Output. 
Size 3" X 2.1" X 25", £1.00, pp 20p. Ex equip tested. 
TELESCOPIC AERIALS 
Chromed 7" closed 28" extended 6 section ball 
jointed base 23p pp Op new. 

MULLARD 4 DM 160 INDICATORS in plastic 
holder/cover ex -equip, size approx. 15" x 1;" x l" 
369 PP OP. 

PRINTED CIRCUIT BOARD/19 ACY 19'e 10 0A200 
Diodes: 1 reed relay: 10 AZ 229 zenner ass. capacitor/ 
resistors. Power supply 22v 250 m/A DC. Output 
240v. AC £1 Pp 20p en -equip. 
TOGGLE SWITCHES. Single pole Double Throw 
ex -equip. new condition. 50p doz. pp 13p. 

PAINTON PLUG SOCKETS Type 159 series working 
voltage 350v AC/DC current max. 3 amp AC/DC 
7 pin plug & socket 50p pp 6p. 15 pin plug & socket 
61 pp Op. 31 WAY PLUG & SOCKET. £1.50. 
PP OP. 

CASH WITH ORDER PLEASE 

FIELD 
ELECTRIC 
LIMITED 
3 Shenley Road, 
Borehamwood, Herts. 
Adjacent Eistree Mainline Station 
Tel: 01-953 6009. 
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AMPEX 7.5v. D.C. MOTOR. 
This is an ultra -precision tape 
motor designed for use in the 
AMPEX model AG20 portable 
recorder. Torque 450GM/CM. 
Stall load at 500 ma. Draws 
60 ma on run. 600 rpm + 5% 
speed adjustment, internal AF/RF 
suppression 4" dia. I" spindle, 
motor 3" dia. 15". Original cost 

£16.50. Our price £4.25. P. & P. 25p. Mu -metal 
enclosure available 75p each. 

SYNCHRONOUS MOTORS 
SMITHS. 250v. 50 Hz. Available in the following 
R.P.M. 2--3-6-10-30-60. Price 75p each. Carr. paid. 
CROUZET. 2201380v. 50/60 Hz. 250-300 rpm. 
75p. Carr. paid. 
MAINS INDUCTION MOTOR. Open frame, 
-N" spindle, weight 5 lb. Powerful. 88p each. 
P. & P. 12p. 

GEARED MOTORS 
ELECTRO CONTROL (CHICAGO). Shaded 
pole 240v. 50Hz- 200 rpm. 1016. in. £2.50, P. & P.25p. 
MYCALEX. Open frame, shaded pole motors, 
240v. 50 Hz 7 rpm. 28 lb. in. 80 rpm. 12 lb. in. 
£2-45 each. P. & P. 25p. 

"CROUZET" TYPE 965. 115/240v. 
50 Hz. 47/68 watts. 50 rpm. Stoutly 
constructed. Size: 2 -i" dia. 3-" 
long plus spindle, I" 4' dia. Anti- nr 
clock. £2.75, P. & P. 25p. 

TYPE 955. Same as above, but 3 rpm. £3.00 
P. & P. 25p. 

RELAYS 
"FINDER" 240v. A.C. Octal Relay 2c/o 6 amp 
contacts, Perspex enclosed, 75p. 
"B. & R." 3 c/o. 10 amp contacts (silver) operates 
on 2 volts D.C. Draws approx. I amp. Size: 2" . 

15 , Ig". £1.00. 
"ENGEL & GIBBS" 240v. A.C. Plug-in relay 3 c o 

perspex enclosed £1.00. 
NEW "F.I.R.E." PLUG - IN 
RELAY.- I15v. Coil 50/60 c.o.s. 
3 heavy duty silver change -over r 
contacts. Very robust. 63p. "-6' 
NEW "ISKRA" 240v. A.C. 
RELAY. 3 6 amp. Changeover 
contacts. 63p. 

SIEMENS HIGH SPEED 

I 
RELAY. Type 89L. 1,7009 
i nnn coil New 63p each 

ELECTROTECH SALES 

PROGRAMME TIMER BY HONEYWELL 
A bank of 15 micro -switches are 
each independently operated by 
15 pairs of cams which in turn are 
individually adjustable to give 
switching periods of zero to 12 
seconds with infinitely variable 

combinations. A mains synchronous motor drives 
the cam shaft at I rev. per 12 seconds (5 rpm) 
Originally cost £1500 plus. Many applications such 
as lighting effects, etc. New in original makers 
cartons. First class value at £5.75 plus 25p P. & P. 

PRECISION FAN CO (SMITHS INDUS. 
TRIES) DOUBLE ENTRY CENTRIFUGAL 
FAN / BLOWER. This is a beautifully balanced 
particularly quiet running unit 
giving approx. 90 cubic ft./min. 
The motor is a 2 pole shaded 
pole Mycalex, drawing o iy 
240 ma on run. Weight 25 lbs. 
Sizes: case dia. 3.1 ins., width 
(case only) 3-125 ins. Width 
overall (inc.) 5.25 ins. Aper- 
ture 3.125 ins. 1-85 ins. 
Offered well below makers 
price at £2.95, P. & P. 25p. 

"NORPLEX" (U.S.A.) FIBRE -GLASS 
COPPER -CLAD LAMINATE.- First 
quality, Woven Glass base Epoxy -resin, 
excellent mech. & elec. properties. Heat 
Resistant. Full spec. available. This is a special 
purchase and only available whilst stocks last. 
Sizes: 12" + 12", 24" + 12", 24" + 24" or 
full sheet 43" + 37" (I I sq. ft.). Single sided 
Copper in following thicknesses: l./as", a/ea 

t/ts", a/az", price £I per sq. ft. or £10 per full 
sheet. Double -sided Copper'/as">'ha". a!aº" 
£145 per sq. ft., £11 per full sheet. P. & P. 
up to 4 sq. ft. 25p. Any order over 4 sq. ft. 
post free. 

ERNEST TURNERBQOua METER. 
1600 movement, 2" case eliptìc. 
plastic front. Green -Red -Green un - 
calibrated scale £1.50 each. Carriage 
paid. 
PAINTON BOURNS TRIMPOTS. 1k, 2k, 
2.5k, 5k, IOk, 20k, 50k, 500k. Other Trimmer 
pots in stock: RIL IOk, MORGANITE Ik, MEC 
20052 (tubular) 5062. Any 3 for £1.10 carr. paid. 

6 DIGIT NON -RESET COUNTER by E.N.M. 
Ltd. 240v. A.C. Size: 25" high < 14" Iz". £1.75 

"SORENG" MAINS SOLE- 
NOID. I" travel, 1816. pull 
(approx.). Size: 2r' long r 25" 
x 24" high. Powerful. £1 75. 
P. & P. 25p. _. 

"DAVENSET" MAINS SOLENOID. I travel, 
Elb. pull (approx.). Size; 2/' long 4. 2'c" " 2" high. 
Similar in appearance as above. £1 25. P. & P. 25p. 

"MAGNETIC DEVICES" Mains Solenoid. 
2' 1=," x I}' approx. 216. pull. Plunger Travel 
l;". New in makers boxes; offered at half original 
cost. 75p. P. & P. 25p. 
SLIDER SWITCHES. 3 amp. type 
D.P.D.T. l'x s -'x 5" deep. I amp. 
type 3 P.D.T. z" i . ¡," deep 
£1.25 per doz. Eitheró type or mixed 
as required. Carr. Paid. 
BONNELLA "CHERRY" ROLLER 
LEVER OPERATED MICRO - 
SWITCH TYPE 823-30K. 5 amp. c/o. 502 operat- 
ing pressure. Length of Lever. 5'. Pre -travel '062". 
£2.25 per doz. 
"HONEYWELL" V3 Series. Fl,ash icro-swirch 
10 amp. c/o. The side panel is insulated. End plate 
size: 2" x 8". £1.50 per. doz. Carriage. paid. 

VINKOR POT CORE ASS. TYPE LA.2103 
Normal price £1.48. Our price 75p. 
L.T. TRANSFORMERS. Prim. 0-110-240v. 
Sec. 4.5-0-4.5v. at I amp. Size: I;" 14" . 

60p. P. & P. 15p. 
Prim. 220/240v. Sec. 0.5-10-15-20v. at 2 amps. 
£1.25. P. & P. I5p. 
Prim. 200/240v. Sec 0-1-56-58-60 at 3.5 amps plus 
0-90 at 100 ma. Wax impregnated with screw term. 
blocks. Weight 10 lbs. £3.60, plus 40p P. & P. 

"WODEN." Prim. 10-0-200-240v. Sec. two 
separate windings 6v. at 4 amps each. £2.50, plus 
30p P. & P. "WODEN." Prim. 0-110-200-220-240v. Sec. 

34-36-38v. at 600va. £7.50, plus 50p P. & P. 

H.T. TRANSFORMER Prim. 240v. Sec. 0-380- 
400-420-440v. at 40va. £3. Carr. paid 

CURRENT FLOW 
INDICATOR. Ideal for all types 
of battery operated equipment 
(portable machines, tape recor- 
ders, etc.). Four white segments 
appear when current flows. 
Coil is 6000 6112v. Drawing 
only 8 ma on function. Neat in 

deep. Fixing appearance. Size: dia. -j-}" 'r', 

centres 14". £1.25 each. Carr. Paid. 

BUSINESS HOURS 301 EDGWARE ROAD, LONDON W2 IBN 

9a.m.-6p.m. MON. TO SAT. (PWI) Tel. 01"262 2251/2 
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Head Office and Warehouse 

44A WESTBOURNE GROVE 

LONDON W2 
Tel: 727 5641/2/3 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mail -Orders to Head Office 

When sending cash with order, please include 124np 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 

Retail Shop 

85 TOTTENHAM COURT ROAD 

LONDON WI 
Tel: 580 8403 

Open all day Saturday 

OA2 0.88 6AQ5 0.38 
OAS 0.45 6AQ6 0.65 
OB2 0.35 6AR5 0.45 
OB3 0.70 6AR6 0.55 
003 0.38 6AR11 1.25 
OD3 0.35 6.405 0.45 
1B3GT 0.40 6A87G 0.85 
1L4 0.20 6AT6 0.35 
1R4 0.45 6AU6 0.25 
1R5 0.40 6AV6 0.30 
1S4 0.80 6AW8A 0.80 
185 0.30 6BA6 0.25 
1T4 0.30 6BE6 0.30 
1U4 0.80 6BF5 1.00 
1115 0.60 6BF6 0.55 
IV2 0.50 6BH6 0.75 
1X26 0.50 6BJ6 0.50 
2A3 0.50 6BK7A 0.60 
2CW4 0.70 6BN5 0.43 
2021 0.88 6BN6 0.45 
3A4 0.40 OBQS 0.25 
3BP1 3.00 6BR8 0.70 
3B2ß 2.50 6B87 1.30 
3S4 0.85 6BW6 0.85 
3V4 0.48 6BW7 0.80 
5R4GY 0.75 6BX6 0.25 
51140 0.35 6BZ6 0.40 
5V4G 0.45 604 0.33 
5Y3GT 0.40 6C5GT 0.40 
5Z3 0.60 60B6 0.85 
5Z4G 0.40 6CD6GA1.25 
6/3oL2 0.80 6007 0.55 
6AB4 0.85 60116 0.60 
6AF4A 0.55 BCL6 0.55 
6AG5 0.22 6CW4 0.85 
6AG7 0.40 60Y5 0.45 
6AV6 0.50 6CY7 0.70 
6AJ8 0.80 603 0.50 
6AK5 0.85 6DC6 0.80 
6AK6 0.60 6DK6 0.50 

BALI 0.48 6006B 
6EA8 

0.70 
0.60 

6AL5 0.20 6E117 0.80 
6AM5 0.35 6E37 0.35 
6AM6 0.33 6EW6 0.70 

6F1 0.75 
6F5 0.75 
6F6G 0.35 
6E11 0.40 
6F13 0.45 
6F14 0.70 
6F15 0.65 
6E18 0.50 
6F23 0.85 
6E24 0.75 
6F25 1.00 
6E26 0.35 
6E28 0.85 
60E6 0.60 
6J4 0.50 
6J5GT 0.30 
6J6 0.20 
6J7 0.45 
6K6GT 0.80 
6E7 0.85 
6K8(1 0.40 
6E25 0.75 
6L6GT 0.45 
6L7 0.40 
6L18 0.45 
BLD20 0.50 
6N7GT 0.45 
6P1 0.60 
6P28 0.85 
6Q7 0.40 
68A7 0.40 
6SG7 0.40 
60E7 0.40 
6SL7GT0.35 
6SN7GT0.35 
68Q7 0.40 
66117 0.40 
6T8 0.85 
611402 0.65 
6T78A 0.40 
6V6GT 0.40 
6X4 0.85 
6X5GT 0.40 
6X8 0.80 
6Y6G 0.70 

12AB5 0.70 
12A06 0.50 
12AD6 0.55 
12AE6 0.55 
12AL5 0.50 
12AQ5 0.50 
12AT6 0.80 
12AT7 0.35 
12AU6 0.35 
12AU7 0.30 
12AV6 0.40 
12AV7 0.65 
12AX7 0.30 
12A Y7 0.75 
12B4A 0.60 
12BA6 0.40 
12BA7 0.40 
1222E6 0.40 
12B117 0.45 
12BY 7 0.80 
12K5 0.70 
12K7GT0.40 
12Q7GT0.40 
120R7 0.40 
2001 0.50 
20L1 1.10 
2091 0.50 
2094 1.10 
2095 1.20 
2505 0.50 
25L6GT 0.50 
25Z4G 0.30 
25Z6GT0.85 

9BW6 ó.8ó First Quality Fully Guaranteed 
1002 0.50 
1001 0.55 
1002 0.50 
10F1 0.75 
10F9 0.50 / ac.uw 
lOLl 0.50 

BRAND 
10F18 0.50 

10LD110.85 
1oP13 0.60 

1.10 ELECTRONIC VALVES 1OP14 

TRANSISTORS 
2N696 0.17 AC127 0.20 
2N697 0.17 AC128 0.15 
2N698 0.30 AC132 0.35 
226705 0.70 AC153 0.20 
2N706 0.10 AC154 0.15 
2N708 0.15 AC157 0.20 
226753 0.25 AC169 0.10 
2N929 0.22 AC176 0.25 
2N930 0.25 AC187 0.80 
2N987 0.80 AC188 0.30 
2571131 0.25 ACY17 0.275 
2N1132 0.25 ACY18 0.20 
2N1184 1.25 ACY19 0.25 
2E1301 0.40 ACY20 0.20 
2N1302 0.75 ACY21 0.20 
2N1304 0.25 ACY22 0.15 
2571305 0.25 AD740 0.60 
2N1306 0.25 AD149 0.50 
2N1307 0.80 AD161 0.35 
2N1308 0.25 AD162 0.35 
2N1309 0.80 ADZ11 L25 
2E1613 0.22 ADZ12 1.25 
2N1711 0.25 AF114 0.20 
2N1756 0.75 AF115 0.20 
2572147 0.75 AF116 0.20 
2N2160 0.65 AF117 0.20 
2572217 0.30 AF118 0.45 
2572218 0.80 AF125 0.25 
2572219 0.86 AF127 0.20 
2N2369A 0.20 AFI 80 0.85 
2N2477 0.85 AF181 0.35 
2N2646 0.80 AF186 0.40 
2572905 0.35 AF239 0.40 
2N2923 0.16 AFZ11 0.45 
2N2924 0.15 A8Y26 0.25 
2N2926 0.125 ASY27 0.80 
2N3053 0.25 ASY28 0.25 
2N3054 0.80 A9Y29 0.30 
2N3055 0.75 ASY54 0.25 
2N3133 0.30 ASZ15 0.70 
2E3134 0.80 AS7.16 0.70 
2N3391 0.20 ASZ17 0.75 
2N3392 0.15 ASZ18 0.75 
2N3393 0.15 ASZ20 0.25 
2513394 0.15 ASZ21 0.40 
2N3395 0.20 BC107 0.125 
2N3402 0.15 BC108 0.125 
2E3403 0.15 BC109 0.125 
2N3404 0.85 BC113 0.25 
2N3414 0.20 BC118 0.30 
2N3415 0.15 BC134 0.30 
2N3416 0.25 BC147 0.175 
251.3417 0.25 BC148 0.15 
2N3702 0.12 BC149 0.15 
2573703 0.12 BC152 0.15 
2N3704 0.17 BC158 0.15 
2N3707 0.15 BC175 0.20 
2573709 0.12 BC186 0.25 
2513710 0.12 BCY30 0.25 
2573819 0.85 BCY31 0.40 
2N3906 0.20 BCY33 0.25 
25702 0.50 BCY34 0.30 
28746 0.25 BCY72 0.20 
AC113 0.15 BCZ10 0.30 
AC125 0.80 BCZ11 0.40 
AC126 0.20 BD121 0.65 

BD123 
BD131 
BD132 
BF115 
BF167 
BF173 
BF179 
BF180 
BF181 
BF184 
BF185 
BF194 
BF195 
BF196 
BF197 
BF200 
BFW87 
BFW88 
BFW89 
BFW91 
BFX88 
BFY17 
BFY19 
BFY50 
BFY51 
BFY52 
138.326 
BSY27 
BSY28 
BSY65 
BSY95A 
0016 
0022 
0023 
0024 
0025 
0026 
0028 
0029 
0030 
0035 
0036 
0042 
0014 
0045 
0070 
0071 
0072 
0073 
0075 
0076 
0078 
00780 
0081 
00810 
0083 
00139 
00140 
00141 
00170 
00171 
00200 
00201 
00202 
00203 
00204 

0.80 
0.85 
0.85 
0.20 
0.18 
0.20 
0.30 
0.35 
0.25 
0.25 
0.20 
0.15 
0.15 
0.20 
0.20 
0.35 
0.25 
0.23 
0.20 
0.20 
0.25 
0.40 
0.60 
0.25 
0.20 
0.25 
0.20 
0.20 
0.20 
0.20 
0.15 
0.50 
0.50 
0.60 
0.80 
0.35 
0.25 
0.80 
0.60 
0.75 
0.50 
0.80 
0.20 
0.20 
0.15 
0.10 
0.12 
0.25 
0.30 
0.20 
0.20 
0.25 
0.20 
0.25 
0.15 
0.20 
0.30 
0.35 
0.80 
0.25 
0.25 
0.30 
0.80 
0.85 
0.40 
0.40 

3015 0.50 
30AE3 0.40 
30C1 0.30 
30015 0.80 
30C17 0.90 
30C18 0.80 
3095 0.85 
30FL1 0.75 
30FL721.20 
30FL14 0.85 

50E0 0.60 
50L6GT0.55 
85A2 0.50 
90AG 2.40 
90AV 2.50 
9001 0.65 
90CV 2.40 
807 0.50 
813 3.75 
866A 0.75 

01,92 0.55 
DL96 0.45 
031160 0.65 
DY86 0.32 
DY87 0.88 
DY802 0.35 
E88CC 0.85 
E180F 1.00 
E810F 2.90 
EABC800.35 

E0088 0.40 
ECC89 0.50 
E0091 0.20 
E001890.85 
ECC807 1.25 
ECF80 0.35 
ECF82 0.35 
ECF86 0.85 
ECF8041.85 
E01135 LOU 

3011 0.40 5642 0.70 EAF42 0.55 E01142 0.75 
30E15 0.85 5670 0.50 EBC33 0.50 E01181 0.30 
30L17 0.80 6080 1.60 EBC41 0.55 ECH83 0.45 
30912 0.80 6146 1.80 EBC81 0.30 ECH84 0.45 
30919 0.85 6146B 2.50 EBF80 0.40 ECL80 0.45 
309L1 0.75 6360 1.26 EBF83 0.40 ECL81 0.50 
309L13 0.93 6939 2.25 EBF89 0.30 ECL82 0.35 
3091,14 0.90 7199 0.80 E053 0.50 ECL83 0.70 
35A3 0.55 7360 2.00 EC86 0.60 ECL84 0.55 
35A5 0.75 7586 1.25 EC88 0.60 ECL85 0.55 
3595 0.85 7895 1.25 EC90 0.33 ECL86 0.40 
3505 0.50 9002 0.40 E091 0.60 EF40 0.50 
35115 0.75 9003 0.50 EC92 0.35 EF41 0.85 
35L6GT0.50 AZ1 0.55 EC93 0.55 EF42 0.70 
35W4 0.35 AZ31 0.55 E08010 2.25 EF80 0.25 
3533 0.70 CBL1 0.90 ECC35 1.00 EF83 0.55 
3524G 0.85 CBL31 1.00 ECC40 0.65 EF85 0.85 
3525GT 0.60 CY31 0.35 ECC81 0.85 EF86 0.30 
50A5 0.75 DAF96 0.45 F.0082 0.80 FF89 0.28 
5095 0.50 DF96 0.45 ECC83 0.30 EF91 0.33 
5005 0.50 DK96 0.50 F.0084 0.30 EF92 0.35 
5001/601.20 DK40 0.80 ECC85 0.40 EF95 0.85 

SYNCHROSCOPE TYPE C1-5 

3 -in tube fitted with telescopic view' g hood, giving 
bright display in full daylight. Sensitivity 10mV/mm 
(narrow band) to 30mV/mm (wide band). 
Bandwidth 10 a/s-10 me/s. Triggered sweep pre-set at 
1-2-5-10-30-100-300-1000-3000 µsec per stroke. Free - 
running time base 20 c/s to 2000kc/s with built-in 
crystal calibrator providing timing marks at .05-.2.1-5- 
20-100 µ sec. 
Amplitude calibrator directly calibrated in volts. 
Input attenuator 1-10-100. 
Power supplies 127/230v AC. 

PRICE £39.00. Packing and carriage 1.50 

INTEGRATED CIRCUITS 
TAA263 Direct coupled 3 -stage amplifier up to 

600ke. Supply voltage 6-8V output 10mW 
TO72 outline .. 0.75 

TAA293. Medium frequency amplifier up to 600kc. 
Supply voltage 6V. output 10mW T074 
outline .. .. .. .. .. .. 

TAA320. MOST stage followed by a bi -polar stage 
Gate -to -source voltage 9-14V. Power dis- 
sipation 200mW. TO18 outline 0.65 

TAA570. Four -stage limiter -amplifier with F.Y. 
quadrator detector and remote D.C. volume 
control facility. Nominal supply voltage 
12V. T074 outline 0.95 

TAD100. AM receiver circuit containing all 
active components (except output stage) 
required to build a complete receiver . £1.95 

014030 PLESSEY 3 -Watts Audio Amplifier £1.50 
SL432A PLESSEY, limiting LF. Amplifier and 

F.M. discriminator .. .. .. .. £0'75 

0.95 

OUR NEW 1971/1972 CATALOGUE IS NOW READY 
AND AVAILABLE FREE OF CHARGE. PLEASE 
SEND QUARTO STAMPED AND ADDRESSED 
ENVELOPE FOR THIS VALUABLE SOURCE 1 OF 
REFERENCE LISTING MANY THOUSAND TYPES 
OF VALVES, SEMICONDUCTORS, TUBES, ETC. 

EF97 0.65 GZ33 0.70 PLIS 0.55 17281 0.40 
EP98 0.65 0234 0.80 PL81 0.50 19282 0.40 
EF183 0.80 HABC800.45 PL82 0.45 U301 0.40 
EF184 0.35 HK90 0.40 PL83 0.45 U403 0.60 
EK90 0.30 KT66 2.05 PL84 0.40 11404 0.60 
EL34 0.50 KT88 2.00 PL302 0.85 U801 0.80 
F.L36 0.50 N78 1.50 PL504 0.80 1iABC80 
EL37 1.60 PABC800.40 PL508 0.90 0.40 
EL41 0.80 PC86 0.60 PL509 1.10 LTAF41 0.50 
EL42 0.85 PC88 0.60 PL801 0.80 UAF42 0.55 
EL81 0.55 PC97 0.60 PL802 0'95 UB41 0 80 
EL83 0.42 PC900 0.48 PM84 0.60 UBC41 0.50 
EL84 0.25 PABC800.40 PY31 0.30 UBC81 0.40 
EL85 0.43 PCC84 0.40 PY33 0.83 UBF80 0.40 
EL86 0.40 PCC85 0.40 PY80 0.40 UBF89 0.35 
EL90 0.38 PCC88 0.55 PY81 0.30 UBLl 0.80 
EL95 0.35 PCC89 0.55 PY82 0.35 UBL21 0.65 
EL821 0.60 PCC189 0.55 PY83 0.38 UC92 0.40 
EL822 1.30 PC0805 0.85 PY88 0.40 170085 0.40 
ELL80 0.75 PCC806 0.80 PY500 1.00 110E80 0.55 
EM34 1.00 PCF80 0.30 PY800 0.40 1101I21 0.60 
EM71 0.80 9CF82 0.35 PY801 0.50 UCH42 0.70 
EM80 0.45 PCF84 0.80 PZ30 0.35 U01181 0.40 
E3381 0.60 PCF86 0.80 QQVO2-6 1'CL81 0.80 
E3184 0.35 PCF87 0.90 2.25 UCL82 0.35 
E1185 1.00 PCF801 0.50 QQV03-10 UCL83 0.80 
EM87 0.70 PCF802 0.50 1.25 1'F9 0'80 
EN91 0.38 PCF805 0.80 QQ V 03-20 A UF11 0 50 
EY51 0.40 PCF806 0.70 5.25 UF41 0.80 
EY80 0.55 PCF808 0.85 QQV08-40A UF42 0.80 
EY81 0.40 PCH2000.70 5.50 UF43 0.80 
EY83 0.55 PCL81 0.50 TT21 3.00 L'F80 0.35 
EY86 0.40 PCL82 0.35 TT22 3.20 UF85 0.49 
EY87 0.43 PCL83 0.85 TY2-125 UF89 0.40 
EY88 0.43 PCL84 0.45 10.00 UL41 0.85 
EZ40 0.50 PCL85 0.40 U18/20 0.75 UL84 0.40 
EZ41 0.50 PCL86 0.45 U25 0.80 UM84 0.25 
EZ80 0.27 PCL88 0.90 U26 0.80 UY1N 0.50 
EZ81 0.29 PCL809 0.93 1731 0.80 UY11 1.00 
GT1C 3.00 PCL801 0.75 1137 2.10 UY41 0.48 
GYSol 0.80 
GZ3O 0.40 

PD500 1.30 
PF86 0.65 
PF818 0.85 

LT52 0.35 
U76 0.85 
U78 0.35 

UY82 0.50 
UY85 0.40 
W729 0.75 

GZ31 0.35 PFL200 0.85 11191 0.75 Z759 2.00 
GZ32 0.48 PL33 0.35 11201 0.35 Z803U 1.20 

MULTIMETERS 
WITH TAUT BAND SUSPENSION 
MOVEMENT 

TYPE U43I2 
Low sensitivity (667 ohms per 
volt), 1% accuracy DC and 1.5 

AC. 9 DC current ranges 3000A 

to 6A. 8 AC current ranges (1.5mA 

to 6A). 9 AC/DC voltage ranges 

0.3-900V. Resistance 0.2-30K. 

£9.75 

TYPE U4313. High sensitivity 20 Kohms/volt DC and 
2 Kohms/volt AC. Accuracy 1.5% DC and 2.5% AC. 
8 DC current ranges 60µA to FIA. 6 AC current ranges 
0.60mA to 1.5A. 9 AC and 3)0 Voltage ranges 1.5 to 
500V. Resistance ranges 0.5-500 Kohms. £10.50 

TYPE U4341 MULTIMETER AND 
TRANSISTOR 
TESTER 
With taut band suspension move- 
ment. 
8 -DC voltage ranges 0.3-900V 
6 -AC voltage ranges 1.5-750V 
5 -DC current ranges 0.06-600mA 
4 -AC current ranges 0.3-300nLA 
4 -resistance ranges 0.5-500 Kohms 
Transistor cut-off current 600A max 
Transistor DC current gain 10-350 
Sensitivity: 16700 12/V DC; 
3300 0/V AC PRICE 210-50 

TYPE U435 
With taut band suspension more - 
ment. 
Sensitivity 20 Kohms !volt DC and 
2 Kobms/volt AC. 
7 DC current ranges 50µA to 2.5A. 

5 AC current rance_ ImA to 2.5A. 

7 AC/DC Voltage ranges 2.5 to 
1000V. 

3 Resistance ranges 0-100 Kohms. 
Capacity range 05µF. £900 

All instruments are supplied with steel carrying case 
and leads. 

No protection is incorporated .As the movement can 
withstand overloads up to 100 times, uric basic precautions 
should be taken to prevent damage through muse 
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In just 2 minutes,find out how 
you can qualify for promotion 
or a better job in Engineering .. . 
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 you look forward to. 
There are no books to buy and you can pay -as -you -learn. 

If you'd like to know how just a few hours a week of your spare 
time, doing something constructive and enjoyable, could put you 
out in front, post the coupon today. No obligation. 

lalBolVHICH SUBJECT WOULD INTEREST YOU?mar 
Mechanical 
A.M.S.E. (Mech.) 
Inst. of Engineers 
Mechanical Eng. 
Maintenance Eng. 
Welding 
General Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Fabrication 

Draughtsmanship 
A.M.I.E.D. 
Gen. Draughtsmanship 
Die & Press Tools 
Elec. Draughtsmanship 
Jig & Tool Design 
Design of Elec. Machines 
Technical Drawing 
Building 

Electrical & Electronic 
A.M.S.E. (Elec.) 
C. & G. Elcc. Eng. 
General Elec. Eng. 
Installations & Wiring 
Electrical Maths. 
Electrical Science 
Computer Electronics 
Electronic Eng. 

Radio& Telecomms. 
C. & G. Telecomms. 
C. & G. Radio Servicing 
Radio Amateurs' Exam. 
Radio Operators' Cert. 
Radio & TV Engineering 
Radio Servicing 
Practical Television 
TV Servicing 
Colour TV 
Practical Radio & 

Electronics (with kit) 

Auto & Aero 
A.M.I.M.I. 
MAAII.MI Diploma 
C. & G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.R.B. Certs. 
Gen. Aero Eng. 

Management & 
Production 

Computer Programming 
Inst. of Marketing 
A.C.\V.A. 
Works Management 
Work Study 
Production Eng. 
Storekeeping 
Estimating 
Personnel Management 
Quality Control 
Electronic Data, - 

Processing 
Numerical Control 
Planning Engineering 
Materials Handling 
Operational Research 
Metrication 

Constructional 
A.M.S.E. (Civ.) 
C. & G. Structural 
Road Engineering 
Civil Engineering 
Building 
Air Conditioning 
Heating & Ventilating 
Carpentry & Joinery 
Clerk of Works 
Building Drawing 
Surveying 
Painting and 

Decorating. 
Architecture 
Builders' Quantities 

General 
C.E.I. 
Petroleum 'Pech. 
Practical :Maths. 
Refrigerator. 

Servicing. 
Rubber Technology 
Sales Engineer 
Timber Trade 
Farm Science 
Agricultural Eng. 
General Plastic 

General Certificate 
of Education 

Choose from 42 
`O' and 'A' Level 
subjects including: 
English 
Chemistry 
General Science 
Geology 
Physics 
Mathematics 
Technical Draw 
French 
German 
Russian 
Spmùsh 
Biology 
B.I.E.T. and its 
associated schools 
have recorded well 
over 10,000 G.C.E. 
successes at `O' and 
'A' level. 
WE COVER A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS. 

Over 3,000 of our Students 
have obtained City & Guilds 
Certificates. Thousands of 
other exam successes. 

(Write if you prefer not to cut this page) 

THEY DID IT - 
SO COULD YOU 
"My income has almost trebled ... my 
life is fuller and happier." - Case History 
G/321. 
"In addition to having my salary doubled, 
my future is assured." - Case History 
H/493. 
"Completing your Course meant going 
from a job I detested to a job I love." - 
Case History B/461. 

FIND OUT FOR YOURSELF 
These letters - and there are many more 
on file at Aldermaston Court - speak of 
the rewards that come to the man who 
has given himself the specialised know- 
how emplòyers 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. 

Pee 
Why not do the thing that really interests you? 
Without losing a day's pay, you could quietly 
turn yourself into something of an expert. 
Complete the coupon (or write if you prefer 
not to cut the page). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you ... but 
it could be the best thing you ever did. 

BRITISH INSTITUTE OF 

ENGINEERING TECHNOLOGY 

Dept B2, Aldermaston 
Court, Reading RG7 4PF. 

POST THIS COUPON TODAY 
NW IN till MI MIR 1111 MI BB 

To: B.I.E.T., Dept B2, Aldermaston Court, Reading RG7 4PF. 
Please send me book and details of your Courses in 3 

I Name 
BLOCK CAPITALS PLEASE 

111Address 

1 Subj. of interest 

AGE 
Accredited by C.A.C.C. 

IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE 
Published approximately on the 7th of each month by IPC Magazines Limited, Fleetà-ay House, Farringdon Street, London, E.C.4. Tel: 01-634 4444. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand-Gordon and Gotch (A/sia) Ltd.; South Africa-Central News Agency Ltd.; Rhodesia and Zambia-Kingston Ltd.; East Africa-Stationery and Office Supplies Ltd. Subscription rate (including postage); For one, year to any part of the world £2.65. 

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers hest given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti- 
lated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever. 



HENRY'S RADIO Li11111TED 
ENGLAND'S LEAD/NG ELECTRONIC CENTRES 
HI-FI ELECTRONIC COMPONENTS -,TEST' PA. DISCOTHEQUE LIGHTING w,MAIL ORDER 

10th EDITION 
CATALOGUE 350 

PRICE 

POST 

(40p FOR 
f.ALLERS) 

pages fully 
detailed and 
illustrated 
covering every 
aspect of Elec- 
tronics -plus 
data, circuits 
and infor- 
mation 

Eyó Stock lines 
at Special 

Low Prices anti 
Fully Guaranteed 

TEST EQUIPMENT 
Huge range in stock -too 
much to list here. It's all in 
the latest catalogue -prices -- 
specifications etc. Also Panel 
Meters and Edge Meters. 

GARRARD 
McDONALD 
GOLDRING 
TURNTABLES 

CHASSIS (Post 50p) 
SP25/3 £11.30 HT70 £16.60 
MP60 £1130 MP6I0 £1515 
AP76 £20.50 Zero IDOS 

£46.97 
With PLINTH/COVER 

(Post 70p) 
MP60 PC £17.65 
HL75 PC £37.35 
HT70 PC £23.50 
GL72P £32.95 

CART/PLINTH/COVER 
(Post 70p) 

GL72PC(0800 £3595 
(HL)AP761G800 £29.95 
HT70 PC/G800 £29.93 
MP60 PCISCSM £17.50 
(HL)SP2513IG800H LIS.OS 
(HL)2025 TC/9TAHCD£14.95 

ULTRASONIC 
TRAND UCERS 

Operate at 40kc)s up to 100 
yds. Ideal remote switching 
and signalling. Complete with 

Send to this address -Henry's Radio Ltd., (Dept, PW). data and circuits. 
3 Albemarle Way, London, E.C.I-for catalogue by PRICE PAIR £5.90 Post lop 
post only. 

All other mail and callers to " 30e'' see below 
HENRY'S CATALOGUE IS / MUST FOR 

ELECTRONIC COMPONENTS OF ALL TYPES 

PlleFIVE 10PVOUCNERS 

FOR USE WITH PURCHASES 

F2000 SYSTEM 
Teleton F2000 Med/Stereo 
FM Tuner Amplifier. Garrard 
2025TC/9TAHCD Auto with 
plinth and cover. Pair match- 
ing speakers K60. Size 16 x 
9} x 6 lin. All lead etc. 
List £54.65 £93 

Carr. £2 

or with MP60/SC5MD Single 
Player £5750. Carr. £2. 

2200 SYSTEM 
Rota 10 + 10 watts Store, 
Amplifier, Garrard SP25/3, 
Goldrirfg G800H, plinth and 
cover, pair of speakers. SOL. 
(or KNB00) Size 18 x 10+ x 
7*in. All leads etc. 
List £65,50 Carr. £2 £94 

206E SYSTEM 
Teleton SAQ206B 8 + 8 watts 
Stereo Amplifier, Garrard 
SP2513, Goldring G800H, 
plinth and cover. Pair of 
speakers SOLI (or K80). Size 
15x 104-x74.in. All leads etc. 
Lise £55.95 £90 Carr. £2 
or with 2025TCI9TAH CD and 
K60 Speakers 16 x 9; x 61in. 
£4995. Carr. £2 

ROTEL SYSTEM 
RX 150 8 + 8 watt Med/FM/ 
FM stereo Tuner Amplifier, 
pair of SDL2 Speaker Sys- 
tems 18" + 10+" + 7z". 
Garrard SP25 / III / Plinth / 
Cover/Goldring G800H cart. 
All leads etc. 
L'l £99.95 £133 Carr. £250 

FREE Latest Hi Fi & Tape Recorder 12 page Stock Discount 
List plus over 100 Si:oreo Systems. Ref. 16117. 

POWER INTEGRATED 
CIRCUITS 

SL403D-3 watt with 8 page 
daca, layouts & circuits £1.50 
P.C. Board 60p; Heat Sink 14p 
1C12-6 watt with data and 

circuits £2.50 
TOSHIBA -20 watt Power 

Amp Module £4.57 
TOSHIBA -IC Preamplifier 

£1.50 
TOSHIBA -Data / Circuits 

Book No. 42 10p 

HENRYS RADIO 

LOW COST HI-FI SPEAKERS 
E.M.I. Size 131" x 8f". Large Ceramic Magnet. 
TYPE 150 6 watt, 3, 8 or 15 

ohms £2.20. Post 22p. 
TYPE 150 TC Twin cone ver- 

sion £2.75. Post 22p. 
TYPE 450 10 watt with twin 

tweeters and crossover. 3, 8 
or 15 ohms. £385. Post 25p. 

TYPE 35020 watt with tweeter 
and crossover. 8 and 15 ohms. 
£7.70 Post 28p. 

POLISHED CABINETS For 150, 150TC and 450 £4.60. 
Post 30p. 

HIGH POWER AMPLIFIER MODULES 
MPA12d*f Quality ºransformerless low noise amplifiers 

suitable for all Audio, PA and Hi Fi use. 
Modern compact designs. PASS and PASO 
supplied with plug harness for use with 
M U442 Power Supply. 

MPAI2/3 18v. 0.8A. 12W. 3-4 ohm. £4.50 
MPAI2/15 e0v. OSA. 12W. 12.16 ohm. 
£5.25 
MU24/40 Mains unit for I or 2 MPAI2/3 
or 15. £4.50 
PA25 22-0-22v. IA. 25W. 8 ohm. £7.50 
PASO 22-0-22v. 2A. SOW. 3-4 ohm. £9.50 
MU442 Mains unit for 1 or 2 PA25 or I only 
PASO. £6.00 

PA 2 " Post 20p per unit 

ALL SILICON-FET PREAMPLIFIER AND MIXER 
SELF POWERED 

All inputs. Adjustable input 
and output, DIN sockets. 
Tape in and out. Micro- 
phone mixing. Suitable up 
to 4-PA25 or 2 -PASO. 

300mW TRANSISTOR AMPLIFIER NODE 
Fully assembled STR Amplifier. Size 5; x 
lb x ¡-in. l-lOmV adjustable sensitivity. 
Output 3-8 ohms. Fitted Vol. control. 
9 volt operated. Thousands of uses plus 
low cost. 
Price £I.75, p.p. 15p 
(or 2 for £3.25, p.p. I5p) 

4-3 

TEXAS PUBLICATIONS 
I-100 watt Amplifiers and 
PreAmplifier. Layouts and 
data £1.25 (Free List No.48A) 
700 page IC Data Book (No. 2) 

60p 
420 page Transistor Data 

(No. 3) 60p 
340 page Transistor Data 

(No. 4) 60p 
(Post etc. I5p each. 20p per 
2 or 3 books) 

NIXIE TUBES 
(Post I5p per I to 6) 

XN3, XN13, GN6 0-9. Side 
view with data 85p. 
GNP -7, GNP -8 0-9. Side view 
with decimal points and data 
95p 
GN4 0-9 End view with 
socket and data £1.65 

TRANSISTORS, IC'S etc. 
Free list No.36 on request 

PUBLIC ADDRESS, LIGHTING er DISCOTHEQUE EQUIPMENT 
DJ105S 30 watt rms Amplifier, 4 inputs, master tone 
and volume controls etc. 8 ohm output. Cased portable. 
£33.50. Post 40p. 
D J70S 70 watt rms version. Cased portable. £53.00. 
Post 40p. 
DISCOAMP 100 watt rms to 8 ohms. 4 inputs, separate 
bass and treble controls, PFL, etc. Cased for cabinet or 
rack mounting £76.50. Post 40p. 
McDONALD MP60 fitted to plinth with cover, 
SC5MD cartridge to match above amplifiers. £1750. 
Post 70p. 
DJ3OLIi 3 changing light control unit for above ampli- 
fiers. 3 X I K Watt. Treble, Bass and Mid range. £3350. 
P ast 35p. 
EFFECTS PROJECTORS -Coloured 
rotating light patterns. 
DISCO COLT 250 watt 

Tungsten £2250 
LIQI 50-30 watt Q.I. £3250 
LIQI 150-150 watt Q.I. £5000 

tee:®':`6':. 

SPECIAL!! Anti -Feedback Micro- 
phone designed and made for 
Henry's for all PA/Disco Equipment. 
£11.50 
LIGHT GUIDE 64 fibres sheathed 

Mono0001" £150 per 
yd. 

( } per 25 metre 
reef. 
COMPLETE RANGE OF DISCO/PA 
AND LIGHTING ON DISPLAY AT 
"309" 
Call, write or phone for details and 
lists. 

BUILD THIS VHF FM TUNER 
5 TRANSISTORS 300 kels 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 
gives the REAL sound. All parts sold 
separately. Free Leaflet No, 3 & 7. 
TOTAL £6.97, p.p. 20p. Cabinet IOOp. Decoder Kit £5.97. 
Tuning meter unit £1.75 
Mains unit (optional) Model PS900 £2.47. Post 20p 
Mains unit for Tuner and Decoder PS1200 £2.62. Post 20p 

SINCLAIR PROJECT 60 MODULES 
-SAVE POUNDS! 
Z30 £3.60; Z50 £4.38 
STEREO PZ5 £3.98 

60 £7.98; PZ8 £5.97 
PZ6 £6.38; 
Transformer for PZ8 £2.95 

Active Filter Unit £405 
Stereo FM Tuner £2095 

IC12 £250; Q16's £8 ea. 
Post etc. 20p per item 

ALSO !N STOCK 
2000 £23.75; 3000 £31.50 

Post 50p each 

PACKAGE DEALS 
2 x Z30, Stereo 60, PZ5 £1675 

Post 25p 
2 x Z30, Stereo 60, PZ6 £18-25 

Post 25p 
2 x Z50, Stereo 60, PZ8 £2025 

Post 250 
Transformer for PZ8 £2.95 

Post 20p 
NEW PROJECT 605 KIT £2095 

Post 25p 

"BAN DSP READ" 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 perrermance. 
TOTAL COST TO BUILD £7.98, 

p.p. 32e. (Battery 22p). All parts sold separately -Leaflet No. 2 
'7T' MEDIUM AND LONG WAVE PORTABLE 'as previously 
advertised) £6.98, p.p. 35p from stock -Leaflet No. I. 

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S 
Send large S.A.E. with list for parts quote for your circuit or get a Catalogue -it's all in there! 

Electronic Components, High Fidelity Saes &. 
Audio and Test Gear Centre ̀ Demonstrations Centre 
356 EDGWARE ROAD, 354 EDGWARE' ROAD, 
LONDON, W.2. LONDON, W.2. 
Tet 01-402 4736 Tel: 01-402 5854 

"354" & "356" OPEN SIX FULL DAYS A 

P.A., Disco 
& Lighting Centre 
309 EDGWARE `ROAD, 
LONDON, W.2. 
Tel: 01-723 6963 

WEEK .9 am to 'pm MONDA Y 

SLIDER CONTROLS 
Top quality. 60mm singles and gangs. Complote with 
knobs. 5K, IOK, 25K, 50K, IOOK. 500K, I meg, Log and 
Lin. 45p each. IOK, 25K, 50K, IOOK, Log and Lin ganged. 
75p each. Post 1-5 I5p; 6 or more 20p. 

Mail Orders, Special Bargain 
Shop., industrial Sales - 

303 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-723 1008/9 

TO SATURDAY 


