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RSC HIGH - FIDELITY STEREO PACKAGE OFFERS nllzs 
* -SUPER 30 AMPLIFIER (15+15 watt) in veneered housing 
* GARRARD SP25 MK III Turntable on Plinth with cover 
* GOLDRING G850 Magnetic cartridge with diamond stylus 
* PAIR OF STANWAY II Speaker £8 Unite Special Total Price Q 7.95 
Terms: Deposit £12.77 and 9 monthly payments £939 
(Total £9728). 

* Super 30 Amplifier (15+15 watt) in veneered housing 
* Goldring (1L69 II Transcription Turntable on Plinth 
* GoldringMagnetic Special £98a 63 P.U.U.Cartridge Total * Pair of Stanway II Price 

speaker units 
Terms: Deposit £1908 and 9 monthly payments £1062 
(Total £109.21). 

ready to 'plug in'. 
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* TA12 AMPLIFIER 05+6.5 watt in veneered housing 
* GARRARD BPIS MK III Player unit on Plinth 
* SONOTONE 9TAHC Ceramic Cartridge (diamond stylus) 
* PAIR OF DORCHESTER Loudspeaker Units 
Or Deposit £8.40 and 9 mthly. Special £59 payments of £8.82 (Total 26528). Total 

Price 
Trans. Plastic Cover £3-15 extra Carr. £1.25. 

PACKAGE AS ABOVE but with Garrard 3000 Antochanger and 
liuotone 9TA Ceramic Cartridge in 

£51 a75 lieu of SF25. Carr. £1-25. 

Or Deposit £7.50 and 9 monthly payments £504 (Total £5928). 
Trans. Plastic Cover £345 extra. 
* Send S.A.E. for coloured brochure showing other money- 

saving offers. 

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

Impedance 15 ohms Carr. 65p 

4r Performance comparable with unite costing considerably more. 
Comdata 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) 8 x bin. high flux middle range speaker. 
(4) High efficiency tweeter. (5) Appropriate quantity acoustic damping 
material. (6) Handsome Teak veneered cabinet. (7) Circuit and full instruc- 
tions. Terms: Dep. £4.60 and 9 monthly payments £2.47 (Total 226.83). 

DEMONSTRATIONS AT ALL BRANCHES 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak veneer. Acoustically lined or Oiled 
acoustic damping. Ported where appropriate. Credit terms available. 
DORCHESTER (Illustrated) Size 16 x 11 x 9in. apprr.. Range 45-15,000 
c.p.e. Rating 8.10 watts. Fitted High flux 13 x Bin. íE9.45 Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 40p. 
MONARCH Size 19x10 x 9in. approx. Rating 10 watts. Inc. 13 x 8tn. epeaker with 
highly flexible P.V.C. cone surround, long throw voice coil and 10,000 line magnet. 
High flux pressure tweeter. Handsome cabinet. Range 35.20,000 c.p.s. Imp. 8 ohms. 
Gives smooth realistic sound output. See `package offers' for £ 19.35 illustration Carr 50p 

RSC G66 Mkll 6.6 WATT high quality STEREO AMPLIFIER 

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

Treble Control t I3db. Selector switch for 
P.U. or Tape/Radio. For loudspeaker out- 
put impedances of 3 to 15 ohms. For 
standard 200-250v. A.C. mains operation. 
Attractive Black and Silver finished metal 
fada plate and matching control knobs. 
COMPLETE HIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 
comprehensive wiring £ I I.50 Cr.iagram and Instructions 4Op 

Or FACTORY BUILT IN TEAK VENEERED CABINET as illustrated £1499 or 
dep. £2-20 and 9 monthly payments £1.70 (Total £1760). 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
Consisting of matched 12in. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range £5.95 Carr. 
ensure surprisingly realistic reproduction. 30p 
OR SENIOR 15 WATT 
HF126 15,000 LINE SPEAKER 

INCLUDING £6.0C 
35pr' 

014 

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

Exceptional performance at low coat. 
HF808T 8' 10W £2 88 HF120D 12' 16W £4.99 
H7102D 10' 10W £940 HF126 12' 16W £575 
HF120 12' 15W £4.50 HF126D 12' 15W 8925 

FANE 807T HIGH FIDELITY SPEAKER 
A full range Hin. 10 watt unit for excellent sound quality, in suitable 
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice 
coil to achieve very low fundamental resonance of 30 c.p.a. 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. £3.85 PLEASE STATE IMPEDANCE WHEN ORDERING 

R.S.C. TAI2 MKIII 6.5+6.5 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 8.5 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 Base and Treble controls 
* Slide Switch for mono use * Speaker Output 
3-15 ohms * For 200-260v. A.C. mains * Frequency 
Response 20-20,000 c.p.a. -2dB * Harmonic Distor- 
tion 0.3% at 1,000 c.p.s. Hum and Noise - 70dB * Sensitivities (1) 50mV (2) 400mV 
(3) l00mV. Output rating I.H.F.M. * Handsome flnieh Facia plate & Knobs. 
COMPLETE GAS&N WiöS 15504p' Factory s nn with 
WIRIN RAM INSTRUCTIONS... '-'40p. 12 r- 9.50 
Deposit £8 and 9 mthly pymts £2.15 (Total £22.35). Or in Teak veneer housing a3 
Dep. £3 & 9 mthly payments £2.55 (Total £2595). Send S.A.E. for leaflet. 

HI-FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. Sizes approx. Carr. 35p. per enc. 

'7 JE8 Size 16 x 11 X 9in. SE8 For optimum perform - 
Pressurised. Gives pleasing ante with any 8in. t 
results with any £5.35 Hi-Fi spkr. Size 22 £6.47 ( 
8in. Hi-Fi speaker. x 15 X 9in. 

SE12 For excellent 
SE10 For outstanding results performance with 12in. 
with 10in. Hi-Fi Hi-Fi speaker and tweeter 
spkr. Size 24 x 15 

£6.74 
Size £7' 87 x 10in. P'td. 25 X 16 x 10}in. 

R.S.C. BATTERY/MAINS CONVERSION UNITS 
TYPE BM1. An all -dry battery eliminator. Size is} x4}x2in. 
approx. Completely replaces batteries supplying 1.6v and 90v, 
to battery radio where A.C. mains 200/250v. 50c/e le available. 
COMPLETEKIT L325 FOR USÉ ED READY f3.75 

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 
Treble 'lift and cut' controle. 3 input sockets for Mike, Gram, Radio 
or Tape. Input selector switch. Output for 3-15 ohm epkre. Max. eensltivity 5mV 
Output rating I.H.F.M. Fully enclosed enamelled case, 91 x 21 x 51in. Attractive 
brushed silver finish facia plate 101 x 3f in. and matching knobs. 
Complete kit of parts with lull wiring diagrams and instructions. £7.75 are. 
OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £ 10.95 

4%9'6 
... 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS FULLY GUARANTEED. Impregnated and Interleaved where necessary. 
Primaries 200-250v. 50c/s. Screened 

MIDGET CLAMPED TYPE 29 X 21 X 21in. 
250v., 60mA, 6.3v. 2a 99p 
250-0-250v., 60mA 6-3v 2a £1.05 

FULLY SHROUDED UPRIGHT MOUNTING 
250.0.250v. 60mA, 6.3v. 2a., 0-5-6.3v. 2a. £1.40 
250-0-200v. 100rA, 6.3v. 4a., 0-5-6.3e. 3a. 22.20 
300.0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. £2.20 
300-0-300v. 130mA, 6.3v. 4a. c.t., 6-3v. la. 

For Mollard 510 Amplifier £2.65 
350.0.360v. 100mA, 6.3v. 4a., 05-6.3v. 3a. £2.20 
350-0-300v. 150mA, 6.3v. 4a., 0.5.f -3v. 3a. £2.65 
426-0.425v. 200mA, 6.3v. 4a., c.t., 5v. 3a. £4.95 
426-0.425v. 200mA, 6.3v. 4a., 6 3v. 3a., by. 

3a £5.10 
450-0-450v. 250m.4, 6 3v. 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 
250-0-250e. 100mA, 6.3v. 2a., 6.3v. la. 21.80 
350.0-350v. 80mA, 6.3v. 2a., 0-5.6.3v. 2a. £1.85 
250-0-250v. 100mA, 6.3v. 4a., 0-5.6.3v. 3a. £2.20 
300-0-300v. 100mA, 6-3v. 4a., 0-8-6-3v. 3a. £2.20 
300.0-300v. 130mA, 6.3v. 4a., c.t. 6.3v. la. 

Suitable for Mollard 610 Amplifier 22.80 
350-0-350v. 100mA, 6.3v. 4a., 0-6-6.3v. 3a. £2.20 
3150-0-350v. 160mA, 6.3v. 4a., 0-6-6.3v. 3a. £2.60 

FILAMENT or TRANSISTOR POWER PACK 
Type 1-5a. 49p; 6-3v. 2a. 54p; 6.3v. 3a. 761; 

30: 12v. la. 55p; 12v. la. or 24v. 
-18v lta £1.10; 0-12-25-42v 2a£1.76.. 1 l £1 35:0 

CHARGER RMERS 0-9-15v. 11a. 99p: 
210. £140 - a.£1 45; 6a.£1-65; ((a.£2-00 
AUTO (S p DOWN) TRANSFORMERS 
0-110/120v. 200-230-250v. 50-80 watts £140, 
150 watte, £1.90 250 watts £2.75; 500 watts £5.75 
OUTPUT TRANSFORMERS 
Standard Pentode 5.000 n or 7.000 0 to 3n Sop 
Push -Pull 8 watts EL84 to 3 n or 15 n.. 83p 
Push -Pull 10 watts 6VO, ECL86 to 3, 5, 8 or 

15 n 21.87 
Push -Pull EL84 to 3 or lb Cl 10-12 watts £135 
Posh -Pull Ultra Linear for Mullard 610, etc. £2.20 
Push -Pall 15-18 watts, sectionally wound 

6L6, KT66, etc., for 3 or 15 Cl 21 99 
Push -Pull 20 watt high quality sectionally 

wound EL34. 61.6. KT66 etc. to 3 or 15 n 23.30 

SELENIUM 
RECTIFIERS 

F. W. (Bridged) 

All 6/12v. D.C. 
output. Max. A.C. 
input 18v. la, 25p. 
2a, 35p. 3a, 50p. 4a, 
BSp. 6a, SOP. 

SMOOTHING 
CHOKES 

150mA, 7-10H, 250 
Cl 70p: 100mA, 
10H, 200 Cl 60p; 
80mA, 10H, 360 Cl 
60p; 60mA, 10H, 
400 Cl Sap. 

R.S.C. Mk III SUPER 30 HI 
A completely new design further improved i 

both appearance and performance. Representing 
value far higher than the prices suggest. 

Ca Only high grade components by 
leading manufacturers. 

£15 
COMPLETE KIT OF PARTS 

OSP iii 
I 
A , 

Or FACTORY BUILT with 12 months 
£33.7 guarantee. Dep. £5.75 and 9 monthly 

payments £3.50 (Total £3745.) 
Or FACTORY BUILT in cabinet as 

£38(]o.75 Illustrated. Dep. £7 and 9 monthly 
payments £3.99 (Total £42.91) 
TECHNICAL DETAILS (Applying to each channel where appropriate) 
CONTROLS: PUSH-BUTTON SELECTOR (1) Disc (2) Radio (3) Tape 

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

RSC STEREO F.M. TUNER NOW AVAI 

LITY STEREO AMPLIFIER 

Printed Circuitry 
Twenty Silicon Tran- 
sistors, Four Diodes, 
Four Rectifiers 

* SATIN SILVER METAL FACIA with black letter- 
ing. Black edged knobs with bright silver centres. 

* PUSH-BUTTON SELECTOR SWITCHING 
* NEON INDICATOR 
* JACK SOCKET FOR HEADPHONES 
* CABINETED MODEL VENEERED IN SATIN 

TEAK. SUITABLE FOR ANY MODERN PICK. 
UP CARTRIDGE CERAMIC or MAGNETIC, 
REGARDLESS OF PRICE. WE RECOMMEND 
USE WITH THE BEST ANCILLARY EQUIP- 
MENT THAT CAN BE AFFORDED. 

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

HUM & NOISE -75dB Min. Vol. -á5d8 Full Vol. 
HARMONIC DISTORTION 0.1% et 1000 Hz 10 Watts 

FREQ. RESPONSE: -3dB 7Hz to 70kHz BASS CONTROL : +17dB to-16dB at 40Hz 
TREBLE CONTROL: +16dB to -12dB at 14kHz CROSS TALK -58dB 
SENSITIVITIES: Disc Meg. 2.5 mV. Ceramic 35my. Radio 120mV. Tape 120mV. 
REAR PANEL SOCKETS FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio. (3) Tape Amp. 
Plus pair for tape recorder signal take off and 2 pairs for speaker connections. 

LABLE. Visually matches Super 30 MkIll ONLY £44.95 
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I 1 

1-1EADPHONES 
MICROPHONE 

GROUP/DISCO UNITS 
100 WATT 50 WATT 
AMPLIFIER SPEAKER 

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

PHONES 
(c) MATCHING DYNAMIC 

'MIKE' (attached 
to headphones) 

(d) PAIR SO WATT SPEAKERS 
Black Rexine covered 
Cabinets 

£72s UYre 

Size . 

18"x 
(a)(b)(c)&(d) 

terms on Amps. Speakers and Head- 
phone/Mike. Deposit £15 and 18 
monthly payments of £4.00 (Total 
687.00). 

TWIN TURNTABLE 
WITH PRE -AMP. 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 16 Ohms covered in Retina and Vynaù AND PUBLIC ADDRESS 

TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C485 25-30 WATTS TYPE C4I25 50 WATTS 
Fitted tour 8' high flux 8 watt speakers Fitted four 12" 11,000 line 15 watt 
Overall aise approx. 48 x 10 x bin. £ I I 

p .I 5 speakers: Overall sbe approx. 58 x 14 x 91n 
Terme: Dep 88 and 9 monthly Term.: Dep. 84 and 9 monthly pay- £31 payments IS (Total 121) Carr. 50p. mente /SW 67 (Total 134.88) Carr. 75p 

TYPE 04100 100 WATTS Inc. four 12' 60 watt speakers for conserva- £65 tive rating. Extra heavy construction. She approx. 58 x 16 x 10' Acoustically 
filled and preenurieed. Terme: Dep. ell and 12 mthly. pyts. 63.18 (Total 173.16). Carr. 81 

R.S.C. A10 30 WATT ULTRA LINEAR 
HI-FI AMPLIFIER utput Rum nliive. 

Fush-Full high 
evel-7 dB. Response 

±3dB 80-20.000 c/e. All high grade components. Valve. EF88 
EF88, ECC88, EL84, EL94, 0234. Separate Base and Treble 
Controls. Sensitivity 88 millivolts. For High Impedance micro- 
phones. For Clubs, Schools, Theatres, Dance Halle, Outdoor Func- 
tions, etc. For Eleetronie Organ. Guitar. String Bau, etc. Gram. 

Radio or Tape. Too separate inputs with vol. controls permit such ae «mike" and 
Pick-up etc. for mixing purpose., 200.250v. 50 c/, A.C. main.. For 3 and 15 ohm {v MU speaker. Twin -handled perforated cover 21.90. 12 MONTHS' GUARANTEE. Carr. 65p 
TERMS: Deposit 14 and 9 monthly payments of 4210 (Total 62280). Send B.A.E. for leaflet. 

TDI DISCO 

CONSOLE 

Incorporating twin Garrard SP25 
Mk.III turntable, and Sonotone or 
Aso. Cartridges with diamond etyhi. 
Separate VoL controls for each 
turntable. Also MONITORING 
FACILITIES, plus Treble and Bass 
Controls. Separate input for 'mike' 
with vol. control switch. Black 
Resine covered Cabinet with ld. 
see iRm. on left 

(: 

£67.i 
o nr. £1.26 

Or Dep. 61625 and 
9 mthly pymts 16.88 
(Total175.17) or Dep. 816 and 18 
mthly payment, 1882 (Total 880-62). 

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

High flue ceramic magnet.. ALL CARRIAGE FREE. 

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

14,000 gauze 
8/150 

£22.95 

15" 60 Watt 
14.000 gai,. 
8/150 

£ 12.90 
Dep: Ed and 9 Dep. 63.80 and 9 
thly payments monthly payments. 

42.20 (Total 125.80) 11.80 (Total 116). 

FOR BASS GUITAR, ELECT. ORGAN, ETC. 

12" 50 Watt 
13,000 gauss 
ISO £10.90 

Dep 82 and 9 
monthly pay. 
ments 61.80 
(Total 618.80) 

PAIR SUITABLE 
ALL PURPOSES 

FANE SPEAKERS 'POP' 25/2 12 in. 25 WATT 

other than Bass Guitar or 
Dual Cone 15 n (for uses £6,75 or Dep. 4125 and 9 

mthly payment. 76p 

Electronic Organ). Carr. free (Total 2800). 
m 

LINEAR T40/60D 50W GROUP/DISCO AMPLIFIER 
* FULL MONITORING FACILITIES 
* Individual Bass and Treble controls 
* Twin Jack output sockets for speaker. 
* Input sockets for medium or high impede, 

Microphones or Guitar P.Us and Crystal 
Ceramic Gram. P.U. 

* Frequency reopen. 30-20,000 Hs. 
* Output overload protection plue double lu.iog 
FRONT PANEL (Jack Inputs) 
Gram, Gram, Microphone/Guitar P.U; plus monitoring 
socket. 
CONTROLS Vol. (1) (2) (3) and (4). Base, Treble, 
Master Vol., Monitor Selection Switch Gram (1) or (2). 
Male, Switch 

Terme: 
Deposit 27.50 
and 9 monthly 
payments 65.37 
(Total 26588) 

£40'50 Carr. 
free 

Simulated black 
realms, plastic bonded 
metal case 

FAL PHASE 50 Mk.III AMPLIFIER 50 WATT. 
Coud state. 4 Separately controlled inputs Plus master vol. 
control. Ind. Bass and Treble Controls. Protective circuit to 
guard against damage from accidental shorts. Output for 
Speaker/s 3 to 30 ohms. Sine 17' x 7' x 71' 200.250v. A.C. 
mains. Output 50 watts mimic rating. 

£34 Or deposit 67'95rr 26 & 0 monthly pay- Ui 4U Ca. 
menas 8355. Total 83920. 75p. 

RSC BASS -REGENT 
50 WATT AMPLIFIER 
A powerful high quality all-purpose 
unit for lead, rhythm, bass guitar, 
vocalists, gram, radio, tape. Peak 
Output rating. Loudspeaker unit 
optional horizontal or vertical 
mounting. 
* Two extra heavy duty 121n. 50w L'epkrn. 
* Four Jack input, and two Volume 
Control. for Instant use of up to four pick-ups 
or "mikes". Bea. and Treble controls. 
Credit Terme: Deposit Send 
415 a 9 monthly S.A.E. 
pyte of 8626 Carr. £65for 

(Total 47125) £2 leaflet. 

RSC GP30 HI-FI AMPLIFIER t 
4 For Guitar, Vocal or 

Instrumental Group 
A 4 input, 2 vol. control Hi-Fi 
30 watt unit with Separa!e 
Base and Treble controls. 
Current valves. Peak output 
rating. Strong Reline covered 
cabinet with handles. Attrac- 
tive black/gold P.V.C. facia. 

Neon indicator. For 200-220v. A.C. maine. 
For 8 or 15 ohm speakers. Send S.A.E. for 

£23.50 leaflet. Terme: Deposit 64.40 and 9 monthl p payments of 62.46 (Total 128.45). 

GROUP/DISCO EQUIPMENT PACKAGE OFFERS 
F.A.L. PHASE 50 MX.III AMPLIFIER 
PR. FANE POP 86/2 25W L/SPEAKERS 
Terms: Deposit 18.50 and 9 monthly 
payment. of 14.98 (Total 660.78) 
F.A.L. PHASE 50 ME.IX AMPLIFIER 
PE. PANE POP 60 L/SPEAKERS 
Terme: Deposit 110 sod 9 monthly 
payment. of 65.87 (Total 668.88) 
F.A.L. PHASE 60 MK.111 AMPLIFIER 
PAIR L12/26 25W LIS In cabinets 
Terme: Deposit 110 and 9 monthly 
payments of 65.88 (Total 162.92) 
LINEAR T40/60D AMPLIFIER 
PAIR L12/25 L/S 1n cabinets 
Terms: Deposit 5886 and 9 monthly 
payment, of 8e66 (Total 867.69) 
P.A.L. PHASE 100 AMPLIFIER 
4 FANE POP 60 L/SPEAKERS 
Terme: Deposit 116.96 and 9 monthly 
payments of 110.78 (Total 1112.62) 

134.86 PACKAGE PRICE 
513-50 

ua5 £45 21 

134.95 
121.80 
168.76 

684.96 
128.90 
158.86 

18875 
62890 

28805 

461.96 
448.80 

6106.66 

PACKAGE PRICE 

£52 
PACKAGE PRICE 

£56 In 
PACKAGE PRICE 

£59.9521 
PACKAGE PRICE 

£99.95 oser, 

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

£33'50 watt high flux speakers for conservative 
rating. Impedance 8-15 ohms. Carr. £1.50 
Or deposit 1460 and 9 monthly payta. of 13.70. Total 187.80 

L12/25 12" 25 WATT L13 13" x 8^ 10 Watt 
10,000 lines 10,000 lines 3 or 15 
15 ohms. £11'95 ohms. State imped- £5.Z5 Carr. 50p. ance required. Carr 40p 

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

NOW THREE NEW BRANCHES 
19119A MARKET STREET 

NOTTINGHAM 
ALSO 5 MARKET SQUARE 

SUNDERLAND 
8 LITTLE UNDERBANK 

STOCKPORT 
AND NEW MUCH LARGER PREMISES 
24 NEWGATE CENTRE, NEWCASTLE 

FI CENTRES LTD. 

MAIL ORDERS & EXPORT ENQUIRIES TO: - 
AUDIO HOUSE, HENCONNER LANE. LEEDS, 13. 
Tel: Pndsey (09785) 77831. 
TERMS C.W.O. or C.O.D. No C.O.D. under I1. 
POSTAGE 28p EXTRA UNDER 62. 80p EXTRA 
OVER 12 OR AS QUOTED. TRADE SUPPLIED. 

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

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

MAIL ORDERS MUST NOT BE SENT TO SHOPS 

R.S.C. Branches listed below open 
all day Saturdays and operate 5 -day week 

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

227 Church Street 
BIRMINGHAM 30/31 Greet Western Arcade, 

Tel. 021-236 1279 (Closed Wed.). 
DERBY 26 Osmaston Rd., The Spot (Closed Wed.). 

Tel. 41381 
DARLINGTON 18 Priestgate (Closed Wed) Tel 88043 

EDINBURGH 
101 Lothian Rd. (Closed Wed.). Tel. 229 9501 

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

HULL 91 Paragon Street (Closed Thurs.). Tel. 20505. 
LEICESTER 32 High Street (Closed Thurs.). Tel. 56420 
LEEDS 5-7 County (Mecca) Arcade, Brlgoate 

(Closed Wed.). Tel. 28252 
LIVERPOOL 73 Dale Street (Closed Wed.). 

1 Tel. 236 3573 
LONDON 238 Edgware Road, W.2. (Closed Thurs.). 

Tel. 723 1829 
MANCHESTER 60A Oldham Street, (Closed Wed.). 

Tel. 238 2778 
MIDDLESBROUGH 106 Newport Rd. (Closed Wed.). 

Tel. 47096 

NEWCASTLE UPON TYNE 
24 New ate Shopping Centre (Closed Wed.). Tel 
NOTTINGHAM 19/19A Market Street (Closed Thurs.). 

Tel: 48068 
SHEFFIELD 13 Exchange Street (Castle Market Bids.) 

(Closed Thurs.). Tel. 20716 
SUNDERLAND 5 Market Sq. (Closed Wed.) tel. 70573 
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Come and listen 
at the year's 
most exciting 
exhibition 
Join thousands of Hi-Fi enthusiasts in an 
atmosphere that will set your ears tingling 
with excitement. Whatever your taste - 
classics, jazz or pop - there will be 
something for you. The international giants 
of the Hi-Fi industry will be there - showing 
the latest specialist equipment: unit audio; 
tape recorders, cassette, cartridge and 
reel-to-reel; loudspeakers; AM/FM tuners, 
receivers; amplifiers, radios; tapes and 
discs. There will be continuous 
demonstrations in over 65 special Audio 
Studios - plus daily presentations, lectures 
and discussions in the Hi-Fi Theatre. And 
the Sunday Mirror is offering concession 
rates of admission to its readers, plus 
exciting competitions. Don't miss this 
great event. 

THE 1972 
InTERnaTionaL 

dUDIO 
FESTIVAL AMD FAIR 
Sponsored by the Sunday Mirror 

OLYMPIA London 
Tuesday 24 October to 
Saturday 28 October 
Daily 10 a.m. to 9 p.m. 
Admission 40p 

Burns and scalds can rob your fingers of the 
dexterity essential to your hobby. So keep 
Burneze close to hand for minor burns. This 
unique scientific aerosol cools the heat out in 

just 8 seconds, anaesthetizes pain, reduces 
swelling. Be well-equipped-buy Burneze, 
from chemists. 

Potter & Clarke Ltd Croydon CR9 3LP 

to practic a 
,.. e 

Q1 1 ti,r .\ 
%SS entrJ9 

- 

N 
7G 

.< 

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. 

MINI 
MOLE 
SELF GRIP WRENCH 

only 80p 

M. MOLE & SON LIMITED, NEWPORT, MON. NPT 5XZ. 
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why take the risk? 
of damage to expensive 
transistors and integrated 
circuits, when soldering? 
Use Antex low -leakage 
soldering irons I 220-240 Volts or Model X25 100-120 Volts 

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

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

Tested at 1500v. A.C. This 25 watt iron 

with it's truly remarkable heat -capacity 
will easily "out -solder" any conventionally 

made 40 and 60 watt soldering irons, 
due to its unique construction advantages. 

Fitted long -life iron -coated bit 1/8". 
2 other bits available 3/32" and 3/16". 

Totally enclosed element in ceramic 

and steel shaft Bits do not "freeze" 
and can easily be removed 

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

Model CCN 220 volts or 240 volts 

The 15 watt miniature model CCN. 

also has negligible leakage. 
Test voltage 4000v. A.C. 

Totally enclosed element in 

ceramic shaft. Fitted 
long -life iron -coated bit 3/32" 

4 other bits available 
1/8", 3/16" 1/4" and 1/16" 

PRICE: £1.80 (rec. retail) 

OR Fitted with triple -coated, 
(iron, nickel and 

Chromium) bit 1/8" 

PRICE: £1.95 (rec. retail) 

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

MODEL CN 
Miniature 15 watt soldering iron fitted 3/32" iron - 

coated bit. Many other bits available from 3/64" to 

3/16". Voltages 240, 220, 110, 50 or 24 

PRICE: £1.70 (rec. retail) 

MODEL CN2 
Miniature 15 watt soldering iron fitted with nickel 

plated bit 3/32". Voltages 240 or 220. 
PRICE. £1.70 (rec. retail) 

== ... 
MODEL G 

18 Watt miniature iron, fitted with long life iron - 

coated bit 3/32". Voltages 240,220 or 110. 

PRICE. £1.83 (rec. retail) 

and 3/32", heat sink, solder, stand 

and "How to Solder" booklet. 

PRICE £2.75 
(Rec. retail) 

MODEL SK.2 KIT 
contains 15 Watt 

miniature iron fitted with 3/16" bit, 
2 spare bits 5/32" and 3/32" 

heat sink, 
solder and 

booklet"How 
to Solder" 

;MOW" 
MO 

rmo... » neneee eee 

F.af.wle,+Y u+.x ,ww 
am+aw.N 

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

for connection to car battery. Packed in strong 

plastic wallet with booklet "How to Solder." P ipEetalrr'S 

00000 
From radio or electrical dealers, 

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

` (no stamp required) Plymouth \L1 1BR Tel: 0752 67377 

Please send the ANTEX 
colour catalogue. 

Please send the following: 

I enclosecheque/P.O./Cash 
(Giro No. 25810001 

NAME 

ADDRESS 
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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 EI14.41, P/P L2.00. 

* 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 E199.75, 
P/P L8-00. 

* Console -2 x 4 octave keyboards and 13 note pedal 
board, 29 voices, Vibrato, Delay Vibrato, Sustain 
Reverberation, Percussion, Wah Wah, etc. at E406.00. 
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, Percussion, 3 Couplers, etc., at E572.55 
carr. paid on complete kit U.K. only. 

Components can be bought separately. Trade and overseas 
enquiries welcomed. Send 25p for latest catalogue. 
Please call in for demonstration. Business hours: 10 a.m. to 
7 p.m. Monday to Saturday. Thursday closed. 

ELVINS ELECTRONIC 
MUSICAL INSTRUMENTS 

8, PUTNEY BRIDGE RD., LONDON 
S.W.18 TEL: 01-870 4949 
Bus numbers 37, 220, 225, 168 pass the door. 
Nearest Stations, Wandsworth Town, East Putney, Putney 
& Putney Bridge. 

The BATTERIES That 

Won't Let You Down! 

RECHARGEABLE 
Mallory Cells 
in U2, U11 and 
Penlite U7 sizes, 
Kestrel Battery 
Charging Unit 

Uses : 

Tape recorders, Portable 
radio and TV, Radio controlled model 
aircraft and boats, Cine cameras, Flashguns, 
Cordless shavers and other battery appliances. 

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

KESTREL 

8asktMe 

PRICES 
Batteries U2 
equiv. £1-38 

Penlite U7 
equiv. 50p 

U11 equiv. 
£1.03 

Charging 
unit £3.99 
with one 
battery 
holder 

Send to: 
275 WEST END LANE 
LONDON, N.W.S 
01-794 0011 

4 -STA IONI 

£7.25 
-----edfSolve your communica- 

tion problems with this 
4 -Station Translator Intercom system (1 muter and 
8 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk/listen from Master to Subs and 
Subs to Matter. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On/oft switch. Volume control. 
Complete witn 3 connecting wires each 88tt. and 
other accessories. P. h P. £0.40. 

MAINS INTERCOM 
No batteries -so wires. Just plug in the mains 
for instant two-way, loud and clear communication. 
On off .witch and volume control. Price 012-40 
P. a P. £o.55 

INTERCOM/BABYALARM 

OUR 
PRICE 
ONLY 

£3.35 
Bane se 4 -Ste ton er= -on, for two-way Instant 
communication. Ideal as Ilaby Alarm and Door 
Phone. Complete with 88ít. connecting wire. 
Battery Ihp. l'. h P. to.!,. t Tr..msstr-TcZEGNOh'EAMV(.'T/EF 

£2.99 
Why not boost 
buainese effi- 

ciency with the incredible De -luxe Telephone Ampli- 
fier. Take down long telephone meeagee or converse 
without holding the handset. A metal office aid. On/ 
off switch. Volume Control. Battery 14p. extra. 
P. a P. 22p. Pull price re4nnded It not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.B) 
169 KENSINGTON HIGH STREET, LONDON, W.8. 

LOUDSPEAKER 

BARGAINS 

Fane Pop 100 Watt 18' 8/15 ohm £19.50 
Fane Pop 60 Watt 15" 8/15 ohm 
Fane Pop 50 Watt 12" 8/15 ohm 
Fane Pop 25/2 12" 25 watts 
Fane Pop 1512" 10 watts £4.00 
Baker Group 251r 3, 8 or 15 ohm £6.80 
Celeetion PS8 for Unilex £2.35 
EMI 13 x 8, 3, 8 or 15 ohms £2.25 
EMI 13 x 8 d/cone 3, 8 or 15 ohms £2.80 
EMI 13 x 8 twin tweeter 3, 8 or 15 ohms £3-80 
Richard Allen 8" 3, 8 or 15 ohm £2.35 
Fane 8" dual cone 8081 £2.05 
Fane 8" d/Cone roll surround 8071 £3.50 
Elac 59RM109 9" x 5" 15 ohm £2.70 
Elac 59RM114 9 x 5' 8 ohm £2.70 
Elac 61- d/cone 8 ohm £2 25 
Elac 4" tweeter 8 ohm £1.50 
Crossover for above (post free) £1.50 
Richard Allen 12"3 or 15 ohm £2-S0 
Goodmans 8 P, 8 or 15 ohm £4.75 
Goodmans 10 P, 8 or 15 ohm £525 
Goodmans 12 P, 8 or 15 ohm £10.50 
Goodmans 15 P, 8 or 15 ohm £1700 
Goodmans 18 P, 8 or 15 ohms £27.50 
2",24-"or3"80 ohm ore#"64 ohm -65 
7"x4"3 or ohm £1.50 
8"x5"3 or ohm £1.50 
10"x6"3,8 or 15 ohm £2.00 
Phillips 5' B ohm £1.95 

FREE with orders over £6 -"HI-FI Loudspeaker 
Enclosures" book. 

All units guaranteed new and perfect. 
Prompt despatch p. 6 p. 25p per speaker. 

WILMSLOW 
AUDIO, Dept. PW 

10 Swan St., Wilmslow, 
Cheshire, SK9 1HF 
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'Garrard Record 
Players 
SP25 Mk. Ill 
Deck Only 
4 speed 
Automatic Single Player 

Lasky's price £IISO 
Garrard SL95B Deck ... .. ... [32.50 
Garrard SL95B on base with 9TA cart. £44'00 
Garrard AP76 deck only ... ... ... L1875 
Garrard 40B deck only ... ... ... £9.50 

complete with stereo cartridge ... [I I 50 
Garrard SL55B deck only ... ... [9.00 
Garrard 2025TC deck only ... 

complete with KS40A stereo ceramic 
cartridge... ... ... ... ... £7.95 

Garrard ZERO 100 Automatic ... .. 0995 
C & P £4 50 

Garrard ZERO I00S Single Player L37-50 
C & PLI 50 

Garrard Plinths 8g Covers 
WB4 Mk. II Plinth... 
SPC4 Mk. II cover... 

Price together ... 
WBI Plinth ... 
SPCI cover ... 

Price together ... ... ... ... 

Garrard Module Series 
Modules are complete wired units 
with cartridge, plinth and cover. 

SP25 Mk. III Module 
SP25 Mk. Ill with SHURE M75/6 cart. E23.95 

AP76 Module 
AP76 with SHURE M75/6 cartridge £33.95 

AP96 Module 
Single play version of SL95B with 

SHURE M75/6 cartridge ... ... E38 75 

Zero IOOS Module 
ZERO I00S with SHURE M93 E 

cartridge ... ... ... ... ES2.75 

CARRIAGE -all units 
DECK ONLY 50p. PLINTH & COVER ONLY 25p. 
DECK WITH PLINTH AND COVER 75p. 

(545 
L425 
LB -70 
L3-70 
£3.60 
£6.50 

BSR McDONALD MP60 
High precision low - 

ass counter- 
balanced pick-up 

turheavy 
balanced 

turntable, simple to oate controls, viscou 
cueing device, slide in 
cartridge carrier, 4 pole motor. 

PRICE 
LASKY'S E1095 C & P 50p 
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 
BSR plinth with cover. E. As D plus AD76K 
cartridge 
MODEL A B C D E 
MP.60 10.95 15.50 1850 18.75 2200 
HT.70 15.90 1990 23.50 23.75 27.00 
610 14.50 18.75 23.00 2225 25.50 
210 Complete with plinth, cover & BSR cartridge 
MP.60 TPD2 Styrene base 17.50 21.00 
810 transcription model £33.50 
810 with BSR plinth and cover £45.00 

BSR TD8S 
B TRACK STEREO 
CARTRIDGE PLAYER 
The TD8S is suitable for 
use with most modern 
stereo amplifiers and delivers a C & P 

pre -amp output of 125mW. 35p 
Power requirements: 210/250V AC, SOHz. Frequency 
response: 50Hz-10KHz. 4 pole dynamically balanced 
synchronous motor. Black and woodgrain plastic 
cabinet. Size: 8}(W) X 3}(H) X 101-(D) fin. 
List LASKY'S L 1 7.95 Price £24 20 PRICE 

Ú DIIIC T C IIIIIC 
973 JUST 

PUBLISHED 
The 1973 edition of Laskys famous "Audio- 
Tronics Pictorial" is now available. Bigger, 
brighter and better than ever. Laskys 
brand new catalogue now contains 48 
pages packed with all the latest Hi-Fi and 
electronics equipment -everything for 
the layman and enthusiast alike. All the 
goods shown in the "Audio -Tropics 
Catalogue" are available from any of our 
branches or by Mail Order to any address 
in the U.K. or overseas. Free on request. 
ust send your name, address and 15p for 

po4t and inclusion on our regular mailing 
ist. 

SEND TODAY -and bring 
the benefit of shopping at 

Laskys to you in the com- 
fort of your home. 

INTERNATIONAL 
MAGNETIC RECORDING TAPE 
FROM THE U.S.A. AT LASKY'S 
RECORD LOW PRICES 
Sin. RT.20 Message Tape 225ft ... 19p 
3}ìn. RT.21 Triple play, 600ft. Mylar ... 50p 
5in. RT.23 Double play, I,200ft. ... 75p 
Sin. RT.18 Long play, 900ft. Acetate ... 50p 
Sin. RT.17 Standard play 600ft. .. 43p 
Sfin. RT.IS Double play, I,800ft. Mylar LI -13 
5 -lia. RT.16 Long play 1,200ft. Acetate... 75p 
Sfin. RT.24 Standard play 900ft. P.V.C. 68p 
Sfin. RT.14 Long play 1,200ft. Mylar ... 75p 
Sfin. RT.25 Triple play, 2,400ft.... LI -31 
lin. RT.22 Standard play, 1,200ft. Acetate 63p 
7in.. RT.IO Standard play, 1,200ft. Mylar 63p 
7in. RT.12 Long play, I,800ft. Mylar .. 95p 
7in. RT.13 Double play, 2,400ft. Mylar LI 25 
7in. RT.I I Long play, I,80Cft. Acetate._ 75p 
lin. RT.19 Triple play, 3,600ft. Mylar £2.50 
nil. RT.22 Quad play, I,IOOft.... ... £1.02 
P & P Sp extra per reel, 4 reels and over Post Free. 
Special quotes for quantities. 

LASKY'S NEW LOW NOISE 
CASSETTES FROM THE USA 
Tyipe Singles 5 10 15 

C60 28p £1.37 £2.70 £3.99 
C911 38p E1-86 £3.67 £5.42 
C120 48p £2.35 £4.63 £6.84 
Each cassette individually boxed in Philips, type 
plastic library. 
C & P: each 7p, 5-25p, 10-40p, 20-68p. 

AKAI 40000 illustrated 
List Price £93-65 ... 

AKAI 1720L 
List Price £87.36 ... 

AKAI X1800SD 
List Price [16279 ... 

AKAI X2000 
List Price £15793 ... 

2 CSS-8 Speakers 
List Price £2500 ... 

AKAI TAPE 
RECORDER 
SCOOP ! 

(C & P 75p on all 
Tape Decks.) 

Lasky's Price E6I 50 

Lasky's Price £58 95 

Lasky's Price LIII 50 

Lasky's Price £106.50 

Lasky's Price E15-95 
C & P 50p 

2 ADM 1118 mies. Suitable for use on all Akai 
tape recorders. List Price £1190. Lasky's Price 
£750. C & P 15p. 

BSR TAPE DECK% 
SCOOP 

BSR TD2 
FANTASTIC VALUE, ONLY Lasky's can offer you 
a tape deck at such en amazing price. The BSR TD2 
tape deck operates by a simple reliable mechanism. 
Available with } track or S. track mono or stereo 
heads. Incorporates fast wind and fast rewind, 
records at 33 ips. giving up to 3 hrs playing time, 
takes up to 51in. spools. Size 13ìn. x 8}in. front to 
rear, 2e -in. below plate, le -in. above plate. 

ALSO SUITABLE FOR USE AS A TAPE 
TRANSPORTER 
LASKY'S f8.95 C & P 35p 

PRICE 

SINCLAIR PHASE LOCK LOOP 
STEREO FM TUNER 

Incorporates varicap 
diodes, printed cir- 
cuit, toils, squelch 
circuit I.C. Decoder, 
etc., supplied com- 
pletely built and 
tested and ready to 

be mounted into any cabinet you choose. It may be 
used with any High Fidelity Amplifier. Power 
requirements 25130V DC. Size 84' x I}' x 3}'. 
LIST PRICE LASKY'S £15 .75 25&P £2500 PRICE 
PZ5 power supply E4-15 extra. 

NEW DIGITAL CLOCK 
NOW WITH í 41 
ILLUMINATED DIAL 
EXCLUSIVELY 
FROM LASKY'S 
The clock measures 
5{ Wx23 H x 3inD 
(overall from front 
of drum to back of 
switch). SPEC.: 210/ 
240V a.c. 50Hz operation; switch rating 250V, 3A. 
Complete with instructions. - COMPLETE 
WITH KNOBS. FEATURES: MAINS 
OPERATION 12 -HOUR ALARM AUTO 
"SLEEP" SWITCH HOURS, MINUTES 
AND SECONDS READ -OFF FORWARD 
AND BACKWARD TIME ADJUSTMENT 

SILENT OPERATION SHOCK AND 
VIBRATION PROOF BUILT IN ALARM 
BUZZER 
SPECIAL QUOTES LASKY'S £6.7r C2&pP 

FOR QUANTITIES PRICE 

NEW 
WELLER 
MINI -SHOP 
KIT 600K 
Powered by 
25,000rpm, 115 p 

volts, 75 amp 
Universal motor. 
This small versatile, easy to handle, power tool is 

ideal for handymen, and professionals. 
The wide selection of bits helps you grind, sharpen, 
drill, rout, cut etc. Perfect for delicate work. The 
complete kit is housed in a strong plastic case. 
MODEL 600K 37 piece Kit contains: 

Model 600 Power Unit Accessory Caddy 8 

Grinding/Sharpening Bits 3 Polishing Wheels 
4 Cleaning Bits B Abrasive Discs 3 Abrasive 

Bands Expanding Drum Drill Bit Mandrel) 
Chuck Wrench Dressing Stone Plastic Polish 

)ewellen Rouge Complete with owners manual 
Size of power unit only 7f'. 

LASKY'S PRICE 

£17.95 C & P 35p 

Lasl;y's Radio Limited 
Branches The Home of High fide£ ty 

33 TOTTENHAM CT. RD., LONDON. W.1 Tel: 01-636 2605 92-95 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01-636 0895 
Open all day.9 a.m.-6 p in Monday to Saturday Open all day.9 o m. -6p m Monday to Saturday 

207 EDGWARE ROAD. LONDON. W.2 Tel: 01723 3271 109 FLEET STREET. LONDON. E.C.9 Tel: 01-353 5812 

Open oll doy.9 o.m.-6 p.m. Monday to Saturday Open all day Thursday early closing I p.m. Saturday 

MAIL ORDERS TO: 3-15 CaVELL ST. LONDON El 2BN 01-790 4821 
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S.C.S. COMPONENTS 
P.O. BOX No. 26, WEMBLEY, 

the PROFESSIONAL' 
MIDDLESEX, 

amateur supplier 
HAO IYY 

NEW 
SIGNETICS DATA BOOK E1 00 
each postage and packing IOD. 
Book one digital bipolar circuits - 
contains full Data Sheets and 
Application notes on complete 
Signetics range of Digital devices. 
596 pages. 
Book two covers full range sig- 
necics linear devices including 
Audio Amplifiers and preampli- 
fiers. 240 pages. 

SIG N ETICS NE555V Timer 
first time offered to constructors. 

Features 

Timing from microseconds 
through I Hr. 

Can either free run or hatch. 

Adjustable duty cycle. 

Time delays can be reset. 

Temperature stability 0.0005". 
per c. 
Operates from 4 to 15 volts. 
for I% change in timing. 

Timing can be changed 10-1 
with control voltage. 

Output can source or sink 100 
M.A. 

8 pin plastic D.I.L. package plus 
Data and Application Notes 90p 

SPECIAL OFFERS 
MELI2 50p LM30IA 90p 

TT3643 30p BC1089 10p 
MA74I 34p 2N3643 25p 
2N3648 61.10 BC178 12p 
11,1914 6p 21,42646 37p 
BC107 lop EM404 8p 
C106Y1 S0p C10601 55p 
UA709 31p UA748 34p 
I M QTrimpots 11p 
Texan 20+20 watt Stereo. 
Complete kit of Semiconductors 
E6-30 
2N3055 Si NPN power 

TX 115 watt..35p 
send SAE for Diced list of all 
parts for any E.T.I. constructional 
project. 

AA119 
AAYII 10p 
AAY30 lop 
AAZI3 10p 
AC107 
AC126 
AC127 
AC128 
AC14IK 25p 
ACI42K 
ACI53 
AC153K 
AC175K 
AC176 
AC I 76 20p 
ACI87 
AC187K 
AC I 88 
AC I 93 25p 
AC I 94 
ACY20 20p 
ACY21 
ACY22 12p 
AD143 
ADI61 
AD162 35p 
AFII5 
AF117 20p 
AF121 
AF124 
AF126 
AF127 
AF139 
AF179 
AF178 
AF170 
AF239 
ASZI7 
8A102 30p 
8A145 I5p 
BA148 I5p 
BAI54 
BA155 lop 
BA163 90p 
BAXI2 
BAW63 
BAW65 36p 
BAW67 
BB105 37p 
BBY20 
BC107 
BC107B 
BC108 
BCIO8A 
BCIO8C 
BC I09 
BCI13 
BC116 
BCI17 
BC119 
BC121 
BCI258 

9p 

34p 
25p 
25p 
25p 

189 
25p lip 
36p 
25p 

I5p 
25p 
25p 

27p 

20p 

45p 
35p 

25p 

30p 
25p 
20p 
20p 
30p 
25p 
55p 
60p 
40p 
Sop 

9p 

12p 
36p 

35p 

37p 
Op 
2p 
Op 
Op 
5p 
2p 
5p 

20p 
20p 
30p 
25p 
25p 

SEMICONDUCTORS 
BC I36 20p 
BCI37 20p 
BC139 2Sp 
BC142 21p 
8C143 23p 
BCI47 12p 
BCI48 10p 
BCI49 Ilp 
BC152 20p 
BCI53 20p 
BCI57 15p 
BCI58 12p 
BC159 ISp 
BC I70 !Sp 
BC171 ISp 
BC I7IA 17p 
BC177 20p 
BC I 77 23p 
BCI78B I6p 
BC179 20p 
BC182L IOp 
BC182LB 10p 
BCI83 lop 
BCI83L 10p 
BCI83LB 10p 
BC184LC 12p 
BC186 25p 
BC187 25p 
BC208A 14p 
BC212 lop 
BC2I2L IIp 
BC212LA 13p 
BC213L 12p 
BC214 15p 
BC2I4L I5p 
BC250B 14p 
BC261 16p 
BC268 Ilp 
BC308A 17p 
BC317 20p 
BCY2I 96p 
BCY3I 40p 
BCY42 30p 
BCY70 15p 
BCY7I 20p 
BCY72 I5p 
BCY89 97p 
BDI15 75p 
BD I24 80p 
80131 75p 
BD132 80p 
B0135 75p 
BDI75 44p 
BDI81 90p 
BD184 [1.3 
8E121 25p 
BF123 30p 
BF125 25p 
BF127 30p 
BF153 20p 
BF154 20p 
BFI60 25p 

BF161 45p 
BFI78 25p 
8E179 30p 
13E180 35p 
BF184 lop 
8F185 20p 
13E194 15p 
BFI95 15p 
BF I96 15p 
BF197 15p 
BF200 35p 
BF222 30p 
BF2241 15p 
BF256L 30p 
BF256LC 349 
BFS36A 37p 
BFWI7A E1.22 
BFX37 30p 
BFX84 23p 
BFX85 25p 
BFY50 20p 
BFY51 lop 
BFY52 20p 
BFY90 59p 
BSX20 15p 
BSX60 50p 
BSX61 35p 
BTIO6 85p 
8U105/02 [i 
BY126 I59 
BY127 15p 
BY147 Eí04 
BY164 35p 
BZ Y88ser9.5p 
BZY94 ser 9.5p 
BR 00 26p 
BRC4443 90p 
BRY39 30p 
E1222 40p 
E5024 40p 
GET102 39p 
GET103 25p 
15921 8p 
15923 12p 
ME0404 Ilp 
ME0412 I5p 
ME0413 12p 
ME0462 19p 
ME2002 8p 
ME4003 12p 
M E4102 IOp 
ME4I04 8p 
ME6002 12p 
ME6101 12p 
ME6IO2 13p 
ME800I 12p 
ME8003 13P 
MEFI04 34p 
MELII 30p 
MP8I12 349 
MP8I13 40p 
OA47 lop 

OA8l lop 
0A85 lip 
0A90 8p 
OA91 7p 
OA95 7p 
0A200 7p 
OA202 10p 
OAZ223 45p 
OAZ230 45p 
OC28 65p 
OC35 SOp 
OC36 65p 
OC44 I5p 
0C45 I5p 
OC70 15p 
OC71 Ilp 
OC74 25p 
OC75 23p 
OC170 23p 
82008 [3.5 
R2009 £1 5 
82010 [3.5 
5P8385 [1.0 
TAA700 [2.4 
TAD100 [1.3 
TBA500 [2.0 
TBA5I0 1E2.0 
TBA520 [I.5 
TBA52OQ [1.5 
TBA530 [1.8 
TBA530Q [I.8 
TBA540 [1.0 
TBA550 [3.0 
TBA550Q [3.0 
TBA570Q [I 2 
TBA750 [1.4 
TBA750Q [1.4 
TIC46 40p 
TIP29A 50p 
TIS6OM/61 M37p 
TIS6I 20p 
TIS91 17p 
2N404 I5p 
2N697 12p 
2N706 9p 
2N708 12p 
2N753 lop 
2N919 45p 
2N920 42p 
2N1302 17p 
21,41304 21p 
2N1306 24p 
2N1307 24p 
2N1308 24p 
2N1309 24p 
2N3053 20p 
2N3054 50p 
2N3055 S5p 
IN914 by 
IN916 lop 
IN4148 6p 

TERMS. Retail mail order subject to £1.00 minimum order. Cash with 
order only. Trade and educational establishments M/AC on application 
(minimum C5). Postage lOp inland, 25p Europe. GUARANTEE. All goods 
carry full manufacturer's warranty. Special Enquiries etc. Please enclose 
stamped addressed envelope. 

forfast,easv 
reliable soldering 
Ersin Multicore Solder contains 5 cores 
of non -corrosive flux. instantly cleaning 
heavly oxidised surfaces. No extra flux 
is required 

IDEAL FOR HOME 
CONSTRUCTORS 

Size 1 cartons all at 25p each 

In 40/60, 60/40, 
or Savbit alloys in 7 gauges. 

EASY -TO -USE 
DISPENSERS,/ 

Size 5 

(Savbit) 18swg, 

18p (illustrated) 

Size 19A 
(60 alloy) 
18swg. 18p 

Size 15 
(60 alloy) 
22swg. 22p 

ir. í^-' 
BIB WIRE STRIPPER AND CUTTER 

Model 3A. Strips insulation 
from cable or flex without 
nicking wire.4 different 
settings, 4&6BAspanner ends, 
ground cutting edges Price 32p. 
Also available, 
de luxe Model 8. Price 58p. 

From Electrical and Hardware Shops. If unobtainable, write to: 
Multicore Solders Ltd., Hemel Hempstead, Herts. 

ONLY 

[2 
P.8 P109 

Indispensabile for preci- 
sion drilling, grinding, 

FOR a 
polishing, etching, goug- 

PRECISION ing, shaping. Precision 

MODELShockproof. Completely 
portable power from 44 
volt external battery. So 
much more scope with 
MINI -DRILL. Super Kit 
(extra power, interchange- 
able chuck) £4.95 p.p.13p. 
De Luxe Professional Kit 
with 17 tools £7.65 
23p. Money ref. g'tee. 

MERLIN SUPPLY CO. 

Dept. PW 11,72 Nailsea, Bristol BS19 2LP 

Newest, neatest 
system ever de- 
vised for storing 
small parts and 
components : re- 
sistors, capacitors 
diodes, transis- 
tors, etc. Rigid 
plastic units, 

together 
d DISCOUNT 

horizontal com- 
binations. Trans- 

pRlcis parent plastic 
drawers have label 
slots f removable 
space dividers. Build up 
any size cabinet for wall, bench or able top. 
SINGLE UNITS (5'x2}"x2}') LI.35 Dozen 
DOUBLE UNITS L2.15 Dozen 
TREBLE (3D) £1.35 for 8 

AMAZING MINIDRILL 

power for the enthusiast. 

I -N- - - - - -O-C-K-I-N-G 
PLASTIC STORAGE DRAWERS I - 

i1il, 

S SIZES 
DOUBLE TREBLE 2 draws in one outer case (6D2) £3,65 ALLINTERIDCK 

for8 extra large size (6D1) [3.30 for 8. 

PLUS QUANTITY DISCOUNTS! Order. C5 and over Deduct 5% in the C. Order 
CIO and over Deduct 7¡-% in the E. Order [20 and over Deduct 10% in the C. 

LPack./Post. Carr., Add 35p to all orders under £5. Orders over C5 P/P/C free. 
I I(Dept PW I II 124 CRICKLEWOOD 

BROADWAY, LONDON N.W.2 
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ALMOST UNBELIEVABLE! Think of the year 1984 and what 
might be produced then-now get the fantastic ASTRAD 
17 and SEE for yourself that the incredible Russians have 
done it all NOW! It's the radio perfectionist's dream 
come true! THIS ONE SUPERSEDES ALL EARLIER 
MODELS! It will probably make your present radio seem 
like a "crystal set"! Complete with optional battery eliminator 
for both battery and mains use! We're almost giving them away 
at only C20.75-a mere fraction of even today's Russian miracle 
price! We challenge you to compare performance and value 

with that of E80 radios! °You can't lose, we'll refund instantly 
if you are not astounded! Elegant black and chrome finish 
facia, set in fabulous Cabinet built case-constructed of 
fine Russian hardwood in beautiful Teak V finish- 
prevents vibration, purer and sweeter tone than ever! 
Volume controlled from a whisper to a roar that would fill a hall! 
Much wider band spread, for absolute "pin -point" station 
selection! Plus "MAGIC EYE" tuning level indicator for 
ultra perfect tuning sensitivity! Yes, the Russians have surpassed 
themselves, proving again their fantastic ability in the field of 
electronics and brilliantly reflecting their advanced micro -circuitry 
techniques in the field of spaceship and satellite communications. 
Yes, EVERY WAVEBAND instantly at your fingertips including 
Standard Long, Medium, Short and Ultra Short Waves 
to cover the four corners of the earth 24 hours a day, in- 
cluding all normal transmissions, VHF, AM, FM, MW, 
LW, USW, plus local and new stations not yet operational 
and messages from all over the world! Expensive TURRET 
TUNER side control waveband selection unit (as used on ex- 

pensive T.V.'s!). Every waveband clicks into position giving 
incredible ease of station tuning! Genuine push-pull output! 
ON/OFF volume and separate Treble and Bass tone controls for 
utter perfection of reproduction and tone! Press -button dial 
illumination! Take it anywhere-runs economically on standard 
batteries (obtainable everywhere) or direct through battery 
eliminator from 220/240v AC mains supply. Internal ferrite rod 
aerial plus built-in "rotatable" telescopic aerial extending to 
39ins approx. It's also a fabulous CAR RADIO. Can also be 
used through extension amplifier, tape recorder or public 
address system. SIZE 14ins x I04ins x 4}ins overall approx. 
Magnificently designed, made to give years of perfect service. 
(U.K. service facilities and spares available for years and years to come, if ever necessary!). With WRITTEN 

GUARANTEE manual with simple operating instructions and circuit diagram. ONLY £20.75 (with mains/ 

battery eliminator CI.48 extra). BOX, POST, ETC. 50p B UT WAIT, for only 55p extra you get the 

sensational "COMPUTERISED" WORLD TUNING GUIDE (it enables you to time, pinpoint and 

get transmissions the whole world over-even a child can do it in a flash-it even lets you know when to 

tune into the U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard 'longlife' batteries 

PLUS ultra sensitive earphone for personal listening. (Sorry-We cannot change these new radios 

for any earlier model purchased.) HURRY! Send today or call at either store. It's a chance of a lifetime that 

nobody can afford to miss. SHOPERTU NITIES FOR BARGAINS! 

Íi 

^r c 2'iri 
PERSONALPOR7ABLE FANTASTIC ' 

and CAR RADIO Brand apanki o 
Another 

aST THIS YEARS EY *I±AMDIITERICEi1 
AEA 't'RUSSIAN MIRACLE! - THE FABULOUS\ OPFER 

SpÁCte ºgis ASTRAD 17 
SOFAß AWlllstlll 
11 

p MANv 
BEOOT OFOATE 

100K 
4l 

1N1g8 ' 

28 
MMUNICA TÖN 

RECEIVER 

TRANSISTORS 
AND DIODES! 

WAVEBANDS: 

ñ-a1 E' 
ENOUSAÑDSEIRÁÑSRIjgNS 
&SIAEIONS 

POOg IN FROMI rNE FOORCORNERSOFfRE 

A'rN! 

"MAGIC EYE""tuning 
level indicator _- 

--rlpl 

''.. :` I/ -I ___ C.\\\\ , 'COMPARE 
PERFORMANC `" ` £80 /11,\ 
fiRsrreEfee. 
NWAVATLABLE 

fabulo tTH 

71v' _ transmissions 
the wo'rldAnverSHto 

STANDARD LONG and MEDIUM e 5 SHORT WAVEBANDS 

ULTRA SHORT WAVES; with 
eAM.FM.MW. 

(V.H.F.- IOU' 

M. 

RADIOS! 

BOX 

`E 
75POST 

MAINS/BATTERY 
ELIMINATOR £1.48 extra 

Mast. European 
Miracle! - This incredible 2- 

- - - in -1 Radio! First 

class makers-be- 
,n.e of Our rraa> 

prier, e.ontram 

stipulates we 
must NOT men- 
tion name! Beau - 
fully made. 9 x 

inches teem. 
all 'approx. Es n_rv' 

t , 1 tech- 
nological 

- 

al 
I 

15 SEMI- 
CONDUCTORS ' 

Transistors tor.. 
Diodes and 

stabiliser! 
FOUR WAVE- 
BANDS! Yes, 
VHF model with 
AM/FM Long and 
Short wavebands! 
Will get stations 
around the world, 
ucluding Stan. 

.I rd Long, Medi- 
um Short 
Wave, also local 
and new stations 
not yet i,pera- 

tional I Built-in 
Internal ferrite aerial ploy 5 section Min. swivel i, lesropic aerial. On/Off/volume and tone 

controls. Clear Station Selector Dial. Waveband selector ! Equally wonderful In CAR or 

HOME ! TWO Tuning Dials for flat or upright use an illustrated. RUNS OFF 12 VOLT 

BATTERY ! (AS A PORTABLE it Dim on standard batteries.) PLUG IN 12 VOLT ADAP- 

TOR JACK PROVIDED and automatically rut nut internal batteries, using car battery only ! 

Don't you think it's oiirarn!tie ? Spa, the Oceans and pull In hundreds of transmissions 

day and night, including short wave even in car ! BUT WAIT-Ainnly remove Radio 

from car, .nnnp nn Optin:d eau,. l:ve I. AND YOU HAVE A DE -LUXE PORTABLE, 
u-ith additional upright tuninc,iud. WRITTEN GUARANTEE. Only g9.95 box, post 95p. 

'Sprung all metal matching detachable carry handle (an illus.) AND met of batteries only 

25p extra it required. Match with nets cml!nr 035 or more. See for youreelll Test. 7 days - 

refund if not delighted. 

Send quickly to our Uxbridge Road address or call at rifler store. (COMMERCIAL 

TRAVELLERS PLEASE NOTE: Merchandising Office at Holborn stores.) 

K0W WORLD 

WIDE RECEPTION 

Lyy7UR Position it tor CAR RA01h& 

10.L(aar7ERr resultswdllustrfYtOR RT gLE 

use carry handletor 
batteries! 

I 
with 

4WAVEBAND -- 
AM FM/ 
LONG & 

SHORT 
WAVEBANDS 
Xuerasne PR/6E 

f9.95 
BOB, POST ETC. 45p. 

CAVE £20.25 NOW' 
STATE TE 

BATTERY/ MAINS AC 

Combined 

VII AMIEM 

RADIO \i 
CASSETTE 

TAPE RECORDER , 4 
& PLAYER 

WITH REMOTE 
CONTROL MICROPHONE 

PVC 

.. 

This equipments got 

EVERYTHING! 

l REIAILMRÉ 

44 

£2375; 
Shopertunities 'thunder' ahead with an offer that's FANTASTIC (even 

by our standards!) We've snapped up 500 magnificent machines. Latest sensation 
in the world of sound! First-class makers! Fabulous VHF, AM/FM Radio 
AND Cassette Tape Recorder & Player combined and it also runs off 
standard batteries or mains. (Simply plug in the 220/240v. AC line cord. 
Record and play back anything, anywhere! Even tape direct from the Radio 
as you listen! RECOMMENDED RETAIL PRICE GENUINELY £44! 
WE OFFER AT ALMOST HALF PRICE! Wonderful features: * Press- 
button Keyboard Control Panel or latest MASTER SWITCH CONTROL! 
* "MAGIC EYE Visual Battery check/recording level indicator or 
built-in automatic Leveller! * Separate ON/OFF and HI -LO volume 
controls! * Heavy duty built-in speaker! * Earphone (for personal listening 
or o itoring') and ext.-n' u, sneaker sockets! * Remote control 
microphone) * Ru,tt-in cwwl t ! s anic extension aerial (24in. approx)! 
Magnificently mxdo rase wit!, ca. -r nand le. (DESIGNS VARY SLIGHT- 
LY.) Takes stand ,, -s ä:. ' -0 n inJte Cassette Taps that are obtainable 
everywhere. Tt .. 

- 
.._ n full circuit VHF, AM )FM Radio Fives 

yo superb cl *.,.^ _ , _ -.lotion selection. Unique rotating St.,tian 
Seie 'or Dial-- e 1 Ii..'_' ,d -r.Iona' stations in every part of the country 
plus B.B.C. honors ' " 5 of foreign stations. Fabulous in 
your car! You rr .Id , y1' a for a Car Radio or Car Cassette player 

ALGNE! £2371; ^]ARR. flIC.. ,50. Complete with simple instructions, 
n" to e'- ! crop!.. .e on/off switch and microphone stand. 
WITH W TC'i t t-! G V AR? N ; EE. 'lend today or call at either 

ras 
store. 
if required. BONUS C, FER: Batteries ..rd Causette Tape 25p e 

_pt. WP;23, 164 U), :'..! DGF RD., LONDON, W12 BAH 

(Thus. !, Fri. 7) (facing 3^ri. lord's Sash Green). Also 37 High Holborn, 

Lund,: r. 'H .c:.! (Thurso* 7 p.m.1. Enth Mon. to Sat. 9 a.m.-6 p.m. SHOPERTUNITIES LTD. 
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THE FABULOUSLY SUCCESSFUL 
VISCOUNT III AUDIO £52 complete 

14 + 14 watts r.m.s. 40Hz to 40kHz ±3bB. Total distortion at 10 watts at 1kHz 
-0.1% 
This is real value for money! We have designed 2 systems and the heart of them all 
is the Viscount III amplifier. A unit of great eye appeal with teak finished cabinet. 
FET's (Field effect transistors) are incorporated on the input stages, Just like top 
priced units. FET's give you more of the signal you want and almost none of the hiss 
you don't. Both units have output sockets for headphones and tape recorder. Filters 
and tone controls give a wide range of bass and treble adjustment. 
For both systems we have chosen the famous Garrard SP25 Mk. III deck which comes 
with fitted magnetic cartridge, simulated teak plinth and tinted accrylic dust cover. 
The exclusive Duo loudspeaker systems are incomparable for quality within their 
price range. Large speakers in extremely substantial cabinets. There's a choice of 
the Duo II's for the smaller room or the big Duo Ill's for real bass response. 
SPEAKERS 
Duo Type II Size approx. 17in. x 104in. x 6tin. Drive unit 13in. x 8in. with parasitic 
tweeter. Max. power 10 watts, 8 ohms. Simulated Teak cabinet. £14 pair + £2 p&p. 
Duo Type III Size approx. 234in. x 114in. x 94in. Drive unit 134in. x 84in. with H.F. 
speaker. Max power 20 watts at 3 ohms. Freq. range 20Hz to 20kHz. Teak veneer 
cabinet. £32 pair + £3 p&p. 
SPECIFICATION R 101 
14 watts per channel into 3 to 4ohms. (sultable3-15 ohms). Total distortion e 10W @ 1kHz P.U.I. (for ceramic cartridges) 150mV into 3 Meg. P.U.2. (for magnetic cartridges) 4mV 1kHz into 47K equalised within + Ida R.I.A.A. Radio 150mV into 220K. (Sensitivities given at full power). Tape out facilities: headphone socket, power out 250mW per channel. Tone controls and filter characteristics. Bass: + 12dB to -17dB :fl 60Hz. Bass filter: 8dB per octave cut. Treble control: treble +12dB to -12dB G; 15kHz. Treble filter: 12dB per octave. Signal- to-noise ratio: (all controls at max) -P.U.I. and radio -65dB, P.U.2 -58dB. Cross tall( better than -35dB on all Imputs. Overload characteristics better than 26dB on all Inputs. Size approx. 13f x 91n. x 3}in. 

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

-ONLY FROM US 

PRICES: SYSTEM t 
Viscount III R101 amplifier £2200+OOp p&p 
2 x Duo Type II speakers £1400+£2 pap Garrard SP25 Mk. 111 with MAG. 
cartridge plinth and cover £2300+£1.50 póp 

Total £5900 

Available complete for only ES2 + £35M pap 

PRICES: SYSTEM 2 
Viscount R101 amplifier £22.00+100 p&p 
2 x Duo Type Ill speakers £3200+£3 pAp 
Garrard SP25 Mk. Ill with MAG. 
cartridge plinth and cover £23.00+£1.50 pAp 

Total £7700 

Available complete for En + E4 pip 
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MUSIC MAKERS 
UNISOUND FOR THE NEW SOUND 

AT £25 
The whole system is complete including superb cabinets in simulated teak-just simply screw together 
the components and you save pounds! 
Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC turntable complete with 
stereo ceramic cartridge, teak simulated plinth and tinted acrylic cover. Plus the big 13" o 8" EMI 

Twin -cone speakers ready for mounting In their elegant cabinets, which simply need screwing and 
glueing together. All glue and screws supplied. 
Easy to follow step-by-step instructions guide you quickly and effortlessly to taking the wraps off 
truly realiric stereo sound. 
£25 complete plus £2.60 p. & p. 
Diamond Stylus £1.25 extra. 
Power output: 4 watts per channel into 8 ohms. 
Inputs: 120 reV (for ceramic cartridges). 
Stereo headphones with adaptor £4.00 

UNISOUND MODULES ONLY £695 
If you prefer, you can buv the three modules-pre-amplifier, power 
supply/dual power amplifier, and control panel-by themselves 
for only £6 95. P. 6 P. 50p extra. 
No soldering, just simply screw together with screwdriver 
supplied. Their overall specification is the same as shown for 
the complete Unisound console, using the high efficient I.C. 
monolithic power chips to ensure very low distortion at all 
power levels, correct operation in all ambient temperatures. full Dower over the audio spectrum. 

AN EXCLUSIVE DESIGN 

A 'NATURAL' ONLY FROM U c 
THE TOURIST PB CAR RADIO KIT If you can solder on printed circuit board 

you can build this push-button car radio 
Apart from the output stage, which is an integrated circuit, the only other electronic kit. It's simple- just follow the step -by- I 

components that need soldering are some capacitors, resistors, etc. The kit includes step instructions. 
a pre -built RF tuner unit, and fully modulised IF stages which are pre -aligned before 
despatch. As well as electronic components, this kit also contains 2 diamond -spun 
aluminium knobs, elegant matching front panel, dial, washers, screws and wire. 

The Tourist PB is suitable for 12 volt working on both negative and positive earth 
vehicles. It covers the full medium and long wave bands. Four push -buttons for 
medium wave, one for long wave. It is permeability tuned and sturdily constructed. 
Output is a full 2.5 watts into an 8 ohm speaker. But the Tourist PB will operate 
into any loudspeaker from 8 to 15 ohms. Power consumption is less than 1 amp. 

The Tourist PB run be mounted in any standard size dash panel and it has an illuminated 
tuning scale for easy reading at night. Chassis size is: 7in. wide, tin. high and 410 in. 
deep (excluding front panel, etc.). * Circuit diagram and comprehensive instructions 50p, free with parts. * Fully retractable, lockable, Car aerial £1.25 post paid. 

Price only £7.00 + 50p p&p. 8 ohm speaker with baffle and fixing 
strips £150 post free if bought with kit + 25o p&o. 

.4111111111 

RELIANT MK.IV 
* 5 Electronically Mixed Inputs. * 3 Individual Mixing 

Controls. * Separate bass and treble controls common 

to all 5 inputs. * Mixer employing F.E.T. (Field Effect 

Transistor). * Solid State Circuitry. * Attractive Styling. 

* Sides Finished in solid teak 

INPUTS: -1. Crystal Mic or Guitar 9mV. 2. Moving toll Mlc or Guitar 8mV. Inputs 3, 4 & 5 are suitable fora wide range 

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

controls. Bass control range: -13dB 110 60Hz. Treble control range ±12bB 10 15KHz. Separate ON/OFF Switch. Neon 

Indicator. POWER OUTPUT: -12 Watts R.M.S. Into 3 t 4 ohms speaker. SIGNAL/NOISE:- £10:50 Better than -60dB on Inputs 3, 4 and 5 6 -50db on 1 6 2. SUPPLY: -220-250 AC Mains. 

SIZE: -124' x 8' u 3r. plus p. & p. 80p 

VISIT OUR SHOWROOMS 

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

Radio and TV Components (Acton) Ltd. 
21C High Street, Acton, London W3 6NG 
323 Edgware Road, London, W2. 
Mail orders to Acton. Terms C.W.O. All eneuirries S.A.E. 
Goods not dispatched outside UK. 
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Ferteel Ir err* ''err., _ 
AMPLIFIERS FOR 

GRAM PICK-UPS RADIO or TAPE 
TAR PICK-UPS 

Fr - R , -- A, OVERLOAD PROTECTION INCORPORATED. SOLID STATE CIRCUITRY 
Suitable for application of Loudspeakers impedances between 3 and -rd *& 30 ohms. Combinations not to measure less than 6 ohms across both 
speaker output jacks simultaneously. 

The Amplifier cover is made of rigid plastic, bonded metal on the top and two sides. Finished in Black to suitably contrast 
with anodised metal control panel. Size approx. 14" x 4" x 9f". 

Rec. Retail 
Price 

6 e 0 

£3915 

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

GENERAL PURPOSE GROUP/DISCO AMPLIFIER Model T40/60D 
40 - 50 Watts Output Power 
Three individually controlled inputs plus Master volume control. 
Bass and Treble Controls providing both 'lift' and 'cut'. 
Compact size. Robust construction. Ideal for discotheques, 
clubs, hotels, schools, etc. Inputs for most 
types of microphones. Facilities for head- Rec. Retail Price 
phone monitoring with changeover switch £49.50 from input (1) to input (2). V 
Wholesale and Retail enquiries to the Manufacturers Send S.A.E. for leaflet/s All Linear Amplifiers Guaranteed for 12 Months 

LINEAR PRODUCTS LTD., Electron Works. Armle . Leeds. LS12 3SA Te1.630126 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 4285 

SPEAKERS EX TV SETS. Sound tested 7"x4', 6"x4'. 8"x2* all 3ohm pm 
25p each. Post on any speaker 10P. 

Valve Voltmeter. Type CT54. Ohms Range 1K To 10 Meg In 5 Ranges. Volts 
Range 2.5 To 480 V AC DC. Untested Clean Condition. Less Batteries. £5. 
Carriage 6 Ins. £1. 

Tapes 7" LP 75p. 7" ST. 60p. 5"ST 40p. 5" LP 50p Post on any tape lop. 
JAP Earpieces. Small plug 10p. Crystal diodes 20p doz. Post paid. 
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. £S. Carriage and Ins. 75p. 
Everyone loves a bargain. And these T.V. sets we offer are the best you will find at the price. 
Complete untested T.V. sets with all valves back and knobs BBC1 and ITV. 
17" 90" tube £2. 17" 110" tube £3. 19" slim £5. Carriage and Ins. £1.50. 
We are now breaking up many Sllmline Sets. Send S.A.E. and please quote 
model and serial number and part you require. 
For example tested L.O.P.T. £1.45. Fireball Tuners with Valves 75p. Droppers 
all types 50P. 

Breaking up Ferguson Type 506T. Tested L.O.P.T. £1.45. Post paid. Fireball 
Tuner Unit with Valves less knobs 75p post paid. S.A.E. for other spares for this set. 

Reclaimed T.V. Tubes. All with 12 months guarantee. 
AW43/88, £1.50. AW43/80 £1.50. MW43169 £1. Special Offer, Brand New Brinier Tubes CI7PM £1. Many older types in stock. Carriage and ins. on any tube £1 -SO. 

Valve list ex equipment. All valves tested on a Multard valve tester before despatched. 3 months guarantee on all valves. Single valves PIP 3p. Over 
post paid. 

ARP12 5p PCC84 5p U191 20p 
EB91 Ip PCF80 5p U251 12p 
EF80 Sp PCL82 12P 6BW7 10p 
EF85 12p PCL83 12p 6U4 10p 
EBF80 12p PCL84 12p 20PI 20p 
EBF89 12p PL36 20p 20P3 10p 
ECC81 10p PL81 17p 20D1 10p 
ECC82 
ECC83 
ECL80 
EF91 

12p 
12p 
8p 
4p 

PY81 
PY33 
PY82 

8p 
17p 
8P 

30P4 
30F5 
30P12 

20p 
10p 
20p 

EY86 20p PL82 Sp 30FL1 20p 
EP50 80p per doz. PL83 tp 6/30L2 20p 

REED COILS 
3, 6, 9, 12, 24V Miniature 

Small 
Standard 

P & P. 7p on all orders. 

27p 
27p 
34p 

REED PUSH BUTTON 

REED SWITCHES 
Large range of many sizes, types 
and manufacture 
Popular types: 
E Small n/o 10 for 50p 
A Miniature n/o 24p each 
B Standard c/o 40p each 

REED RELAYS 
SWITCHES Many versions available, popular 

types: 3, 6, 9, 12, 24V 
Momentary Action Miniature I/A normally open 56p 

I contact £1.00 Small 2'E 1 contact 36p 
2 contacts El.25 2/EE 2 contacts 44p 
Illuminated I contact El30 2/EEE 3 contacts S2p 
Illuminated 2 contacts El .55 STD 3/B change over 87p 

REELS OF ENAMELLED COPPER WIRE 
20 s.w.g. to 47 s.w.g. 50, 100 & 200 grams. Send for prices 

C.B.M. ELECTRONIC COMPONENTS LTD. 
26 Avon Trading Estate. Avonmore Road, London. W.14 

SOKSOL' DESOLDERONG BIT: Here is a kit that has really been worth walring for. 
You make it up to your own exacting requirementa, it desolders transistors, I.C's 
wrap -round solder joints on switches, potetiometers, etc., etc. It is simple to use, 
just drop special braid in the supplied chemical solution, pull out and allow to dry. 
When ready to use just simply place braid on device to be desoldered. Put soldering 
iron on braid and the rest is sheer magic, as all solder is soaked up in seconds. Save 
yourself time in getting at those normally inaccessible solder joints. Highly recom- 
mended for service engineers in all walks of industry. 
The kit includes 20 feet of special braid, chemical solution and full instructions 
81.00, post 15t'. Money hack refund if di,satis5e41, 
Delco -Remy 12 Volt Car Horn Relays. Brand NeIROp, post tree. 
Assorted Computer Panels, contains I.C's, Thyristora, Transistors, Diodes Trim -Pots 
etc. Don't miss this bargain. 5 assorted Panels 5100, post '20p. 
Bargain Component Parcels, includes Resistors, Silver Mica, Polystyren Elec- 
trolytic Capacitors, Valve holders, Rotary Switches, Transistor Panels. Plus a 
generous selection of other components. Fantastic value. 41b nett weight Sí00, 
post 40p. 
If alter you purchase one of above parcels and you feel dissatisfied you may return 
goods and have your money back. 
Flexible Connecting Wire Assorted Colours. 50 yarda for only 50p. 

ELEKON ENTERPRISES 
224a St Paul's Road, Highbury Corner, London N.1 
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I.L.P. (Electronics) Ltd 

I.L.P 
gem 7¢4 ip M71 1 

THE HY41 

The HY41 supersedes the popular I1Y40 introduced by ILP last year. This highly improved 

module achieves true High Fidelity with a dramatic reduction in distortion (typically 0.05% at 

1KHz into 8 ohms!) and is electronically and mechanically compatible with the HY40. 

With this important improvement the HY41 retains all of the quality characteristics found in 

the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive 

manual are included in the basic kit. No further components are required to construct a complete 

power amplifier of extremely high performance sufficiently versatile to provide power not merely 

for Hi-Fi but also for public address systems and industry. 

The free manual gives a full circuit diagram of the HY41 and its various applications including 

a complete stereo amplifier. - 

. Like its predecessor the HY41 is based on conventional and proven circuit techniques developed 

over recent years. 

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts 

R.M.S. continuous. 
LOAD IMPEDANCE: 4-16 ohms. 
INPUT IMPEDANCE: 30K ohms at 1KHz. 

VOLTAGE GAIN: 30db at 1KHz 

TOTAL HARMONIC DISTORTION: less than 0.15% (typical 0.05%) 

at 1KHz. 
FREQUENCY RESPONSE: 5Hz-50KHz + 1db. 

SUPPLY VOLTAGE: + 22.5volts D.C. 
SUPPLY CURRENT: 0.8 amps maximum. 

PRICE: inc. comprehensive manual, P.C. board, five extra components and P. & P.:- 
MONO: £4.90 STEREO: £9.80 

UNIQUE HYBRID PRE -AMPLIFIER 
The HY5 has rapidly established a position in the WORLD as the sole hybrid 

pre -amplifier to contain all feedback and equalization networks within an integrated 
pre -amplifier circuit. 

Supplied with the HY5 are two stabilizing capacitors and by the addition of 
volume, treble and bass potentiometers it is ready for use. 

Internally the HY5 provides equalization for almost every conceivable input, the 
desired function is achieved by use of a multi -way switch or by direct interconnection, 

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it 
to be run off any unregulated power supply from 16-25 Volts and a balance circuit 
which, when linked by a balance control to a second HY5, forms a complete stereo 
pre -amplifier. 

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5 
combines extremely low noise with a high overload capability. When used in con- 
junction with the HY41 and PSU45 forms a completely intergrated system. 

INPUTS 
Magnetic Pick-up (within +1db RIAA curve) 

2mV. 47K 2 
Tape Replay (external components to suit 

head). 4mV. 47KÇ 
Microphone (flat) 10mV. 47KS¿ 
Ceramic Pick-up (equalized and compen- 

satable) 20-2000mV. variable. 
Tuner (flat) 250mV. 100K si 
Auxiliary 1 250mV. 47K si 
Auxiliary 2 2-20mV. 100K $¿ 

OUTPUTS 
Main Pre -amp output 500mV. 
Direct tape output 120mV. 

ACTIVE TONE CONTROLS (Baxendall) 
Treble + 12db. 
Bass + 12db. 
INTERNAL STABILIZATION 
Enables the HY5 to share an unregulated 

supply with the Power Amplifier. 
SUPPLY VOLTAGE 
16-25 volts 

PRICE: MONO: £3.60 

SUPPLY CURRENT 
6mA approx. 
OVERLOAD CAPABILITY 
better than 26db on most sensitive input 
infinite on tuner and auxl. 
OUTPUT NOISE VOLTAGE: 0.5mV. 

STEREO: £7.20 

POWER SUPPLY PSU45 
The versatile P.S.U.45 is designed to supply your HY41's +HY5's in stereo or mono format. 

Specification 

Input: 200-240 Volts. 
Output: + 22.5 Volts at 2 amps. 
Overall Dimensions: L. 7"; D. 3.8"; H. 3.1" 

PRICE. £4.50 inc. P.& P. 

CROSSLAND HOUSE - NACKINGTON°CANTERBURY° KENT 

CANTERBURY 63218 
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SPECIAL £1 7.95 
OFFER 
Garrard SP25 Mk. III 
Goldring G800 
Teak plinth and tinted cover. All 
leads supplied. 
Please add £1.23 for P & P. 

TURNTABLES 
Please add 7Sp for P. & P. 
Garrard SP25 Mk. Ill £1025 
Garrard AP76 £1775 
G d 51.6513 £1265 
Garrard 401 [2600 
Garrard Zero 100 (Auto) £3875 
G d Zero 100 (Single) [3655 
G d SL72B [2350 
G d SL75B £23.50 
Garrard SL95B [3425 
BSR MP60 £9.45 
Goldring GL72 £2200 
Goldring GL72/P [2875 
Goldring GL75 £2950 
Goldring GL751P £3575 
Goldring 101/PC [2200 
Wharfedale Linton & cart. £27 95 
Thorens TDI25 £57 50 
Thorens TD125AB [92 00 
Thorens TD 150 Mk. II £27-50 
Thorens TDI50A Mk. li £33 50 

TUNERS 
Plea.* add 7Sp P. & P. 
Amstrad Multiplex 3000 [28.75 
Armstrong 523 £39.50 
Armstrong 524 [3095 
Rogers Ravensbrook FET4 

(Chassis) £31-00 
Rogers Ravensbrook FET4 

(Cased) £3500 
Rogers Ravensbourne FET4 

(Chassis) £43-00 
Rogers Ravensbourne FET4 

SinCased) £48.00 t air PRO60 (Module) [1650 
Sinclair 2000/3000 Tuner £31-93 
Leak Delta FM (Cased) £5475 
Leak Delta AM/FM (Cased) £64.50 
Alpha Highgate FT ISO £34.95 

TUNER/AMPLIFIERS 
Please add 75p for P. & P. 
Alpha Highgate 150 £44.25 
Armstrong 525 (Teak cased) [6795 
Armstrong 526 AM(FM 

(Teak cased) £77-75 
Leak Delta 75 [12475 
Philips RH781 £5000 
Philips RH702 £82.50 
Teleton 2100 £2995 
Goodmans One Ten [9950 
Rogers R/brook (Teak) £78.50 
Rogers R/brook (Chassis) £7275 
Alpha FR 3000 £6600 

All prices correct 
nr firne of press 

R O.E. 

Global% GOLDEN 
IJ% uarautee 

WE GUARANTEE THAT WITHIN 7 DAYS OF PURCHASE 
IF ANY ITEM OF GOODS IS FOUND TO BE GENUINELY 

DEFECTIVE WE WItU REPLACE THE SAID GOODS 
WITHOUT QUESTION. AFTER 7 DAYS WOOL ARE 

COVERED BY MANUFACTURERS 17 MONTHS 
GUARANTEE, 

AMPLIFIERS 
Plea.* add 75p P. & P. 
Amstrad 8000 Mk. II 
Amstrad IC2000 
Amstrad Integra 4000 
Armstrong 521 (teak cased) 
Alpha Highgate 212 
Alpha Highgate FA300 
Alpha Highgate FA400 
Leak Delta 30 
Leak Delta 70 
Metrosound ST2OE 
Metrosound ST60 
Pioneer SAI000 
Rogers R/brook (Chassis) 
Rogers R/brook (Cased) 
Rogers R/bourne (Chassis) 
Rogers R/bourne (Cased) 
Sinclair PR060 2 x Z30(PZ5 
Sinclair PRO602 x Z30/PZ6 
Sinclair PRO60 2 x 

Z50IPZ8)Trans 
Sinclair AFU (Filter Unit) 
Sinclair 605 
Sinclair 2000 Mk. II 
Sinclair 3000 Mk. II 
Wharfedale Linton 
Goodmans Max Amp 
Teleton SAQ307 
Rotel RA 210 
Rote! RA 310 
Rotai RA 610 

£1625 
£27.50 
[21.95 
[43-95 
[24-95 
£30-95 
£3195 
£4875 
[57-95 
£24.43 
£43-95 
£94.00 
£35.00 
£37.00 
£41.95 
£47.50 
£1495 
£17-00 

[21.S0 
£4.40 

118-S0 
[2150 
[29-50 
£37-S0 
[37.95 
£22.30 
[24.50 
[31.00 
£48.30 

SPEAKERS 
Plea.e add LI -25 P. & P. per pair 
Amstrad 138 LIS -9S 
Wharfedale Denton 2 [2830 
Wharfedale Linton 2 [35.90 
Wharfedale Melton 2 £4725 
Wharfedale Dovedale 3 [5950 
Celestion Dicton 120 £3745 
Celestion Dicton 15 [5200 
Celestion Dicton 25 [8700 
Celestion County(new prod.)[55-9S 
Goodmans Double Maxim [4825 
Goodmans Mezzo 3 [4495 
Goodmans Magister [7400 
Sinclair Q16 [12 50 

£3'20 
Plus 35p p. & p. 
Finished in teak veneer with tinted 
dust cover fully assembled. For 
Garrard SP25; 2025TC; 3000; 
AT60; 2000: 2500; 3500; 5100; 
1025; SL65B; Also for BSR 
McDonald MP60 and others. 
For AP76; AP75; SL728; SL75;. 
SL95B; £4.20 plus 55p P. & P. 
Also finished in walnut to match 
Japanese equipment -at no extra. 
CARTRIDGES 
Please add IOp for P. & P. 
Goldring G850 [3.25 
Goldring G800 [5.75 
Goldring G800E [8.50 
Goldring 0800 Super E [1435 
Shure M3D [3.85 
Shure M44E [S.65 
Shure M55E £5.85 
Shure M75E Type 2 [10 35 
Sonotone 9TAHC [1 75 

LOBAL AUDIO 
DISCOUNT WIIIIENOUSES 

DepliewI s)1 74 Pentonville Road, London, N1. Telephone 01-278 1769 
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, 

Ilford, Essex. Tel: 01.550 1086. 
Open Monday to Saturday 9.30 a.m. to 

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

with confidence Send Postal Order. Cheque. 
. Money Order, Bank Draft. Giro or Cash by Reg,stered 

Marl, CALLERS: Please note that cheques can only be accepted togetner 
wan cheque Cards (not Barclay Card/. 

2 nTlnutes from KINGS CROSS EUSTON 8 ST PANCRAS 
on main road leading to the East and West Country 

SOUND BARGAINS 

BATTERY 
CHECK 

NDICATOR 

GIANT POWER WAVEBAND 

COMMUNICATIONS RECEIVER 

WITH 3 in 1 ACDC POWER SUPPLY SYSTEM 

MAINS/BATTERY plut BUILT-IN BATTERY BOOSTER 

f I 0e50 P. ;.°133: 

THIS NEW 1972 RADIO. uo less than 
3 VHF BANDS. Picks up Aircraft 
Trstsamiuion,. Pop Pirate.. Tana. 

Ambulance,, Local Radio, Continental and 
all BBC, VHF Stauone pine fascinating 

Public Service Tranamiuione we are not allowed to mention! 
Even TV Sound in certain ares.. PLUS A SPECIAL 

WEATHERBAND. Frequency ranges: MW540.1600 KHZ, FMeR- 
Inx MHZ,Airband 108.145 MHZ. VHF 145-17391112. 23.emi-conductors-. 
IL transistors 11 diodes and thermiedtors. Automatic frequency control 
stop. irritating elation drift. Built-in adjustable 8 -section 31- telescopic 

nvial. 
Rune o0 mains AC 230/250 volt or off4 P2 batteries. or use re-chargeahle 

'ickel 
alkali cell. Finished in strong leather grained case with carrying handle. tpprnx. size Inv s 6'`- x 3f-. Written gurantee, Special magnetic ell -piece for 

personal listening, dry battedee FREE. HURRY! Limited 
OUR f2Q o 

quantity only from Markt yroe, Money back guarantee. 
PRICE Tune into the world with this amazing coo- + 50p P. & P. 

i 
municationa receiver. A truly exceptional unit ill 
performance and looks- leatherette with Stainless 
steel trim. Looked good anywhere. l're either as a 
is enable with standard batteries or plug it directly 

-ran 220-240 volt domestic mains supply. 
14 Transistors; 9 diode.; 1 thermister. 
Internal ferrite rrvol antenna plus tele- 

coplc aerial. Separate tone, volume 
and tuning controls with push- 
button selectors for the 8 WAVE- 
BANDS. Complete with HidFi 
earphone /or personal listening. 

Frequency ranges: Long wave ISO- 
350Kcs. Medium 323.1605Kc8. Marine 

I ti- 45Mrs. Short Wave 12-24Mes. FM/VHF 
HS-106Mcs. Aircrpet 108-135McT. PUBLIC 

SERVICE BANDS 135.17491cs. Fully guaranteed. 
N The Ministry of Pod .t Telecnnonunications has pointed nut that a licence 

I it. t generally available to the public> is required /or reception nt transmissions I FIn Iín,,.a. I.. VIr. raft, Shipping, eta. 

f Y T ADEPT. a 6 , 378 EDGWARE ROAD. 
LONDON, W3! Tel. 00tu 

t'allrn welo.tone Monday t., Saturday 9 a.ul. 
to 6 An. 

Train for 
television 

Course commences 3rd January, 1973 
This is your opportunity to train as a television 

and radio engineer on our full-time Two -Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guilds Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical Instruction on all types 
of modern receivers -including the latest colour sets. 

Minimum entrance requirements are Senror 
Cambridge or '0' Level, or equivalent in Mathematics 
and English. 

Please send free prospectus to: 

IName 

IAddress 

I 
I 
' THE PEMBRIDGE COLLEGE OF ELECTRONICS I 

(Dept. PW13 34a Hereford Rd., London W2 5AJ - 
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ENTERTAinmEn ' S. 
SS TANDARD & CUSTOM-BUILT AUDIO &T ELECTRONIC EQUIPMENT 
NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN 
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES. 

LOW-PRICED AUDIO MODULES 
FOR DOMESTIC & COMMERCIAL USE 

THESE THREE MODULES HAVE ENJOYED UNPARAL- 
LELED SUCCESS DURING THE FIRST FEW MONTHS OF 
THEIR BEING MADE AVAILABLE TO THE GENERAL 
PUBLIC. WE ARE PLEASED TO ANNOUNCE THAT WE 
CAN NOW OFFER FAST DISPATCH ON MOST OF OUR 
ADVERTISED ITEMS. INCLUDING THESE THREE 
MODULES. 

SA25 £295 
25 WATTS RMS. 7 transistors 7 diodes 

SA35 £4.45 
35 WATTS RMS. 7 transistors 7 diodes 

carr. 
free 

carr. 
free 

SA100 £1090 
carr. 
free 

100 WATTS RMS. 11 transistors 6 diodes 

ALL THREE MODULES HAVE OPEN & SHORT CIRCUIT 
PROTECTION, AND THE SA100 IS PROOF AGAINST 

& FAULTY 
ONLY ADVANCEID 

ON 
DESIGN TECHNIQUES MAKELOADS. THESE 

EXTRA -ORDINARILY LOW PRICES POSSIBLE. 

BRIEF SPEC. FOR ALL THREE MODULES 
Freq. response 15-40,000 Hz i 1dB 

Distortion 0.2% at 1 kHz 

Loads 4 to 16 ohms 

Quiescent current 15 mA 

Noise Better than -75 dB 

Supply voltage 25-45 volts SA25/35 
40-70 volts SA100 

Size 4#' x 4- e 1' (SA100) 
4' x 3' x 1' (SA25/SA35) 

Circuits, connecting instruction and application data are supplied 
tree with all modules. 

OTHER SAXON PRODUCTS.. . 
120 WATT HEAVY DUTY MODULE £1390 + 20p carr. or with supply 

£1895 -h 40p carr. 

Featuring a rugged class A driver stage, this module will 
run from all our mixers, etc., and most other makes of mixer. 
It delivers 120 watts into an eight ohm load and employs 4 103 
can (115 watt) output transistors. 

SPECIFICATION 
Power output 120 watts into 8 ohms 
Freq. response 30-30,000 HZ 2dB 
Input sensitivity 200 mV Into 10K 
Construction Fibreglass board 
Size 8' e e x 4' (5' with supply) 
Low distortion parallel push-pull output stage. 

SINGLE CHANNEL SOUND/LIGHT CONVERTER 

This compact and reliable unit operates from amplifiers with 
outputs from 5-100 watts. Does not impose a heavy load on 
the amplifier, or, If connected In the wrong polarity, cause any 
damage, as with some units. 

Operation is simplicity itself and the unit is fully fused. The 
unit Is supplied to function from bass notes but may easily be 

converted to respond only to treble or mis -range notes by the 
addition of components costing less than 5p. 

£8e70 carr. 
free 

THREE CHANNEL SOUND TO LIGHT UNIT 
Handling the total of 3000 watt (3kw) this unit Is unique for Its price In that not only bass, middle a nd 

treble but also master controls are provided. Two amplifier sockets eliminate the need for split le ads, 

etc. Supplied In tough white steel case with a blue stelvetite £1 9.75 carr 
hooded cover. Fully guaranteed. 30p 

SAXON STEREO CONTROL UNIT carr. 
30p 

MONO VERSION 
£6.50 carr. 20p 

(As illustrated left S.A.E. details 9 volt 
operation) 
Outputs up to 1 volt RMS 

£15.80 

T,.0 acc .u,) tu cc,rui p' u,,, ,ou,tonny. operated and measures 17f' x 3' x 4' deep 

and is finished with a smart white on black facia. The controls are: LeftlRight deck fader, volume, bass, 

treble, Headphone Selector and volume, Microphone volume, bass, treble, mains on/off. 
THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND IS COM- 
PARABLE TO UNITS AT OVER TWICE THE PRICE. 

POWER SUPPLIES FOR 
THE SA25/35 & SA100 AUDIO MODULES 
Stab PS45 Stabilized module for 2 SA25's or two SA35's 

£3.50 carr. tree 

MT45 Transformer for above, heavy duty £2.85 carr. 20p 

MT30 Transformer for unstabilized supply complete with 
rectifier diodes mounted £3.50 carr. 20p 

PU70 Unstabitized supply for one or two SA100 
£6.75 carr. 40p 

PS70 Stabilized supply module for one or two SA100's 
£4.90 carr. free 

MT70 Transformer for PS70 £4.90 carr. 40p 

ALL MODULES ARE BUILT ON 
GLASS FIBRE P.C. BOARD 

COMPLETE AMPLIFIERS 
The CSE 100. £3490 carr. free 

This versatile unit Is now available Ina black vynide 
case and so represents even better value than ever 
delivering speech and music powers of up to 100 

watts RMS and continuous sine wave outputs of 
70 watts. Two Individually controlled Inputs with 
wide range bass and treble controls. Ideal for small groups D.J.S., etc. 

The SAXON 100 £48 carr. free 

1 V V 4 V 4 

XpH 

LOUDSPEAKERS British made bargains!! 
12' 25 watt 8/15 ohms £4.95 carr. 30p. 15' 50W.8115 ohm £1450 carr. 50p. 

12' 40 watt 15,000 gauss magnet system 8/15 ohm £1150 carr. 40p. 

A.K.G. microphones suitable for disco. group or general P.A. use. 
D11DHL rrp £1100 our price £9.45 post free 
D190C High Z rrp £21.50 our price £1745 post free 
D1000C 24 et gold plate rrp £3700 our price £3200 post free 

CALLERS & MAIL ORDER: CALLERS ONLY: 
327-33tWhitehoree Rd., 
West Croydon, Surrey. 
CRO 2HS 01-094 6395 

6e Deice Rd., Rochester, 
Kent. Medway 101199 

BUSINESS 
HOURS: 
9.30 a.m. 
to 5.30 p.m. 

With an RMS output of 120 watts speech and music, 
100 watts continuous power, four individually 
controlled FET input stages and wide range bass 
and treble controls, this amplifier has established 
itself as a unit offering quality and reliability at low 
cost. 

SEND SAE FOR 
OUR AKG PRICE 
LIST. DISCOUNTS 
ON ALL MICS. 

TERMS OF BUSINESS: 
C.W.O. or C.O.D. (35p extra) 

All cash in regd. envelopes please! 

Telephone orders to our CROYDON BRANCH. 
TRADE & EXPORT enquiries invited. 
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Rec. Retail Comet 
Price Price STEREO AMPLIFIERS 

Rec. Retail Comet 
Price Price TUNER/AMPLIFIERS-continued 

ALBA UA 700 
ALPHA 212 by Highgate 
AMSTRAD Stereo 8000 Mk 2 
AMSTRAD I.C. 2000 
ARMSTRONG 521 
DULCI 207M 
FERROGRAPH F307 Mk. I1 (cased) 
GOODMANS Maaamp 

3793 2495 
37-75 2595 
27.95 1450 
4295 2795 
5900 44-95 
32.00 19.50 
8400 45-95 
5400 34-95 

PHILIPS RH 790 134.00 74.95 
PIONEER SX525 140-53 98-95 

SX626 192.49 134.35 
SX727 231-74 162-95 
SX828 29720 200.95 
0X8000 Quadraphonic 286-24 19995 

ROGERS Ravensbrook Chassis 96.57 7395 
ROGERS Ravenabrook (cased) 105.35 71.65 H.L. Audio Phoenix 707 

JVC Nivico MCA 104Z 
29.00 1595 
85.00 70-95 

ROTEL RX200 89-02 114e95 
ROTEL RX150 67 93 49.95 MCA 105E 130-50 109.95 SOLARVOX TAM110S 2 x 6 watts MCA V5E Quadraphonic 89 00 74-95 RMS AM/FM Multiplex comp. MCA V9E Quadraphonic 148-00 124-95 with 2 speakers and featuring LEAK Delta 30 (cased) 

LEAK Delta 70 (cased) 
METROSOUND ST20E 
METROSOUND ST60 
PHILIPS RH591 
PHILIPS RH590 
PHILIPS RH580 
PIONEER SA500A 
PIONEER SA600 
PIONEER SA800 
PIONEER SA900 

6990 4695 
85-90 5795 
39-50 2895 
70-00 48.95 
79.00 54.95 
5200 30 50 
29.00 20e50 
47-10 32-95 
95-48 81.95 

126 55 79-95 
13383 8895 

Matrix 4 channel 3850 2995 
TANDBERG 1171 MPX 10303 84-95 TANDBERGTR200 MPX 10600 8795 
TANDBERG TR1000 FM MPX(teek) 15600 12960 TELETON F2000 5150 27.25 
TELETON CR55 12526 µ-50 TELETON R8000 AM/FM 42-16 21-95 All the above take magnetic cartridges except 
Telefon F2000 and 8000 which take ceramic only. All include MPX Stereo Decoder with the exception 
of Armstrong where M8 decoder Is extra. PIONEER SA1000 

PIONEER QL600 Quadraphonic con- 
155-82 99.95 TURNTABLES 

verter 76-60 48.50 GARRARD SP25 Mk III 1817 10.50 
OD 210 Quadraphonic decoder .. 42.85 2995 GARRARD SL65B 20.93 13-95 
OA 800 Quadraphonic 188-80 122-95 GARRARD SL95B 49-21 3295 
QC 800 Quadraphonic pre -amp .. 12908 04.95 GARRARD 401 39-04 27.95 
QM 800 Quadraphonic pow, amp. 160-84 18495 GARRARD SL72B 32.60 21-95 Reverberation 202W 54-95 3595 GARRARD Zero 100A 5742 40.95 

RANK Rote' 210 34-90 23 95 GARRARD Zero 100S 5283 30.50 RANK Rotel 310 47-50 31.95 GARRARD WB4 base Mk IIZ to fit RANK Rotel 610 74-50 49.95 Zero 100 A Zero 100S 6.55 4.95 
ROGERS Ravenabourne µ50 49.95 

The following Turntable. are complete with ROGERS Ravenabourne (cased) 69.50 53.95 ROGERS Ravensbrook Mk. II 50.50 38.95 base, plinth, p.rapex cover and cartridge. ROGERS Ravenabrook (cesed)Mk.iI 5550 42-95 Fully wired and ready for use. All at .peals' SINCLAIR2000 35.00 23.50 prices. 
3000 
Project 60/2 a Z30/PZ5 

45.00 2950 
2390 1595 GARRARD 8P25 Mk Ill 

Project 60/2 x 250/PZ8/trans 
Project 605 

34.86 21.95 
29-95 18.90 

with Goldring 13.900 Special Prise Eft S0 
McDONALD MP60 

AFU 
SOLARVOX AM108 2 x 8 watts 

5-98 4.50 with Goldring 13800 Special Price Et. SO McDONALD MP60 
RMS plus MATRIX 4 channel 

SOLARVOX AM318 2 x 18 watts 
28.45 19-95 with SHURE M 44/7 Spacial Price E19 50 

McDONALD MP60 

TANDBERG TA»Oclus 

MATRIX hannel 6130 5695 
-95 

with SHURE M 44/E Special Price E20 25 
GARRARD AP76 

TEUTON SAO 206B 
307 

33.0µ0 19-50 
33-00 20-50 

with Goldring 0800 Special Prix. £2925 
GARRARD APIs 

GA202 15 watt RMS Per Chan. 4575 2895 WHARFEDALE Linton Amplifier 6500 41.95 
with Shure MSSE Special Price £3995 

GARRARD AP76 
All take both ceramic and magnetic cartridges. TUNERS 

with Shure M75EJ Special Price £3295 
GARRARD 2025 with 

AMSTRAD Multiplex 3000 FM 
ARMSTRONG 523 AM/FM 

36.50 2795 
52-68 40-95 

Sonotone 9TAHC Special Price E12-95 
GOLDRING 13L75 

ARMSTRONG 524 FM 40-97 31.95 with 61100 Special Price £38 9S 
ARMSTRONG M8 Decoder 9.50 8.95 THORENS 150 AB with TX11 cover 
DULCI FMT.7 FM 24-43 17-50 Shure M55E cartridge £8035 £40 95 
DULCI FMT.7S Stereo 
GOODMANS Stereomax 

3289 24-50 
75-74 4995 Base and Cover to fit GARRARD 

JVC Nivico SP25, SL55, SL65B Spec. Price 3-60 
MCT V5E AM/FM Quadraphonic 8689 6995 GARRARD 406 1363 10-95 
MCT V7E AM/FM Quadraphonic 122-42 9995 GARRARD AP76 2844 17-95 

LEAK Delta FM 7950 57-95 GOLDRING GL69 MKII 2686 19.50 
LEAK Delta AM/FM 89-50 69-95 GL69P Mk. II 35.23 25.25 
PHILIPS RH 690 4415 31-95 GL75 41-86 2050 
PIONEER TX500A AM/FM 75-52 52-95 GL75P 51-62 3550 
PIONEER TX600 AM/FM 104-57 73-95 Covers for 72P 4-71 3-25 
RANK ROTEL 320 53.38 38.56 Cover for 75P Deluxe 5.23 3.60 
RANK ROTEL 620 8633 6395 Cover for 85P 6-98 4.95 
ROGERS Ravenabourne chassis 57.95 4395 C99 -plinth end cover for G99.. 1535 1t.95 
ROGERS Ravenabourne in teakcese 62-63 47-95 GOLDRING G99 29-64 19-95 
ROGERS Ravensbrook chassis .... 42.14 31.95 GOLDRING G101P/C 29.64 2050 
ROGERS Ravensbrook (cased) .... 48.00 36-95 GOLDRING GL72 Chassis 31-39 21.75 
SINCLAIR 2000 45-00 2995 GOLDRING GL72P 40-81 27-95 
SINCLAIR 3000 45-00 2995 GOLDRING GL85 6103 41-95 
SINCLAIR Project 60 tuner (stereo) 25-00 17-50 GOLDRING GL85P 7080 4995 
TELETON GT202 46-75 30.95 GOLDRING GL85P/Cover 87-19 5995 

All above Tuners are complete with MPX LEAK Delta 6950 5250 
Stereo Decoder except where starred. 

TU NE R'AM PLIFIERS 
AKAI CR80T AM/FM Tuner Ampli- 

fier with built In Eight Track Tape 

JVC Nivico SRP 473 Quadraphonic, 
including plinth and cover 6950 5095 

McDONALD MP60 1478 9.95 
610 18-75 12-95 
HT70 20.63 14.50 Recorder 14984 8895 HT70 Inc. plinth and cover 29-84 2095 AKAI AA 8500 228-34 175.00 Base and Cover for MP60 and 610 Spec. Price 3.95 AKAI 6600 145-28 109.00 PHILIPS 202 Electronic 6465 4950 AKAI 6300 125-83 9495 PHILIPS 308 transcription unit com- AKAI 6200 97.09 74-95 plete with base and cover 36-55 2050 ARENA 2600 111-30 59-95 PHILIPS GA 105 with base, cover ARMSTRONG M8 Decoder 9.50 6.95 and cartridge 20 00 13-95 ARMSTRONG 525 9014 69-95 PIONEERPL12AC with baseA cover 47-86 33-95 ARMSTRONG 526 102 72 7795 THORENS TX25 cover 8-85 6.95 CARLTONE M4000 AM/FM with THORENS TD125 7673 59-95 

8 track player and speakers 69-95 39-95 THORENS TD125 Mk. II 82-63 66-95 GOODMANS Module 80, 35w. RMS 89-02 6795 THORENS TD125AB 11569 0995 GOODMANS Module 80 Compact 160-38 122-95 THORENS TD 125AB Mk. Il with TP 
GOODMANS Module 110 FM/MW/ 16 arm 12454 99.95 LW/SW 100W RMS 131-22 9995 THORENSTD150 Mk. Il 36-30 28-95 JVC Nivico VR 5501 AM/FM 96-96 9195 THORENS TD150A Mk. II 46-33 36-95 

VR 5521L AM/FM and SEA 17500 146 95 THORENS TD150AB Mk. II 50-17 39-95 
4VR 5414 Quadraphonic 212-00 179-95 THORENSTX11 Cover 4.49 3-60 

LEAK Delta 75 175-00 129-95 WHARFEDALE Linton with base 
MIDLAND 19/542 49-56 3675 and cover and Shure M44-7 cartridge 37-50 2095 

SPEAKERS 
AMSTRAD 138 (pair) 13'x8' twin 

cone teak 2600 13-95 AKAI SW 155 5950 41.50 
B & W Model 70 15050 111-95 B&WDM2 8076 48.95 
B A W DM3 63-00 45.59 
B & W DM1 (pair) 75-20 57-25 
CELESTION County 23.97 1850 
CELESTION Ditton 120 (pair) 56.40 41-50 CELESTION Ditton 15 37.40 27.95 CELESTION Dillon 25 86-00 4850 
CELESTION Dittos 44 54-00 38.95 CELESTION Dillon 66 99-00 70-95 FERROGRAPH S1 Inc. stand 95-00 8995 
GOODMANS Havant (pair) 5142 39.95 
GOODMANS Minister (pair) 50.62 35-95 
GOODMANS Magister 65-83 4495 GOODMANS Double Maxim 32.07 24-50 
GOODMANS Mezzo 3 35-70 2395 GOODMANS Magnum K2 46.20 2996 
GOODMANS Dimension 0 72-44 4895 GOODMANS DIN 2ONT kit 1219 9.00 
KELETRON KN400 2 -speaker Sys- 

tem (pair) 15-86 11-95 
KN600 3 -speaker System (pair) 26.46 17-50 
KN800 3 -speaker System 1590 9-95 
KN1100 4 -speaker System 20-40 12.95 KN1800 3 -speaker System 25-20 1595 
KN2100 3 -speaker System 30.60 19-95 

LEAK 150 (pair) go-go 34.95 
LEAK 250 (pair) 63-00 41.95 LEAK 600 40 -SO 33-95 
LINEAR 10 watt teak (pair) Sp. Price 13S0 
METROSOUND HFS 103 (pair) 29-21 20.95 METROS OOND202 2150 14.75 
METROSOUND Duplex 15 32-00 21 -95 METROSOUND Duplex25 56-00 3795 
PIONEER CS53 4672 29-95 
SINCLAIR 016 8.98 8.50 
STE -MA 450 2500 1095 
TANDBERG TAN 7 2950 24-50 
TANDBERG Tan 11 (pair) 40-00 33-25 
TANDBERG Tan 12 teak (pair) 44.00 34.75 
TANDBERG Tan 25 teak (pair) 71.50 59e50 
TANDBERG Tan 50 teak 68-00 52-95 
TELETON 8000 (pair) 21.08 11.95 
THORPE Grenville TG 100 (pair) 28.95 17-95 

Grenville TG 200 (pair) 41.95 25.95 
Grenville TG 300 (pair) 5595 31-95 

WHARFEDALE 
Denton Mark II (pair) 42-00 2795 
Linton Mark II (pair) 5200 3895 
Melton Mark II 3500 23-95 
Dovedale 3 Mark II 47-50 31.95 
Rosedale 6000 4895 
Triton III (pair) 65-00 4695 
Unit 3 Speaker Kit 12 -SO 9.95 Unit Speaker Klt 1900 1295 
Unit 5 Sneaker Kit 27-50 1975 

Rec. Refeil Cornet 
Price Price 

CHASSIS SPEAKERS 
GOODMANS Twin -Axiom 8 8.65 

Twin Axiom 10 0.58 
Axiom 401 1768 
Audiom 8P 5.20 
Audiom 10P 5.67 
Audiom 12P 1300 
Audlom 15P 21,, 
Audiom 1 

Audiom 1000 10 wach DIN®+7 
ARU 172 
Axerrt 100 
Midax 650 1359 
Attenuator 3.73 
Crossover Network XO/950 7.77 

WHARFEDALE 81n. Brunze/RS/DD 4 75 
Super 8/RS/DD 8.50 
Super 10/RS/DD 14.00 

CARTRIDGES 
AMSTRAD 900C 
AMSTRAD 900D 
AMSTRAD 900 EX 
AUDIO TECHNICA AT86 
GOLDRING G850 
GOLDRING G800 
GOLDRING G800E 
GOLDRING 0800 Super E 
GOLDRING CS90 Stereo 
GOLDRING CS91/E 
EMPIRE 10002E/X 
EMPIRE 999VE/X 
EMPIRE 999TE/X 
EMPIRE 999SE-X 
EMPIRE 999E/X 
EMPIRE 909E/X 
EMPIRE 90EE/X 
ORTOFON M15E 
SHURE M3DM 
SHURE M31E 
SHURE M32E 
SHURE M44 -G 
SHURE M44-7 
SHURE M -44C 
SHURE M44E 
SHURE M55E 
SHURE M750 

4.95 
7.50 

11-00 
6.47 
6.10 

12-21 
17.67 
24.41 

4-88 
7.33 

5912 
42.14 
2458 
1990 
15.57 
12-12 
9.37 

27-60 
6.10 

11-63 
10-73 
6.30 
7.90 
7.90 
8.60 
9.70 

1470 

8.95 
7.50 

1195 
4.15 
4.50 
9.26 

1495 
2495 
0.95 
3.20 
4eµ 
9-50 
2.70 
5.45 
340 
sß5 
9.95 

3'50 
5.50 
8.75 
3.60 
1 30 
4 75 
7.75 

1595 
3 95 
5.50 

44-9S 
32-S0 
19-25 
15-25 
11 76 
9.25 
7.15 

22-75 
3 75 
6.95 
6-50 
4-9S 
490 
4.90 
5-25 
5'95 
8.45 
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 1000 I MS ALWAYS IN S OCK 
All items brand new and fully Guaranteed 
and backed by after -sales service 

- latest models in manufacturers' sealed cartons 

CARTRIDGES -continued Rec. Retell Comet 
Price Price 

SHURE M75-6 1360 7.4 
SHURE M75EJ 1540 9.25 
SHURE M75E 1900 11-50 
SHURE M75 ED 19-00 11.50 
SHURE M75E/95G 20-80 1295 
SHURE V15-11 3940 2795 
SONOTONE 9TAHC Olam/Saph 3.75 1.45 
Starred cartridges above ere ceramic. All others are 
magnetic. 
BASES AND COVERS 
GARRARD WB1 Base 3.78 2 95 

WB4 Base 5 60 4 25 

SPC1 Cover 3 68 2 75 

SPC4 Cover 4.38 3 25 

Special offer of Base and Cover to 
fit SP25, SL55, SL65B and 3500 Special Price 3 69 
WB4 base Mk IIZ to fit Zero 100 

and Zero 100S 
GOLDRING Plinth 75 
GOLDRING Plinth 72 
GOLDRING Covers for 72P 
Cover for 75P De luxe 
Cover for 85P 
THORENS TX25 (for TD125AB) 
THORENS TX11 Cover 
SME Plinth System 2000 with motor - 

board 
MOTORBOARDS only 
SME P1 Spacer 

BLANK TAPES 
SCOTCH DYNARANGE CASSETTES 

C60 0.71 940 
C90 0.99 0.50 
C120 1.49 0.75 

SCOTCH HIGH ENERGY COBALT CASSETTES 
C60 1.10 0.65 
C90 1.45 0.85 

SCOTCH Low Noise 8 -TRACK 
BLANK CARTRIDGES 
40 mine 1.50 6.4 
80 mina 1.80 1.10 

SCOTCH LONG LIFE SPOOLED TAPES 
5^ L.P. 900 1.41 9-95 
51' LP. 1200 1.76 1.10 
7" L.P. 1800 2.52 1.50 

SCOTCH HI-FI DYNARANGE SPOOLED TAPES 
51" L.P. 1200 2.20 1.30 
7" L.P. 1800 2.95 1.4 

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

MANUFACTURERS' 
HI-FI STEREO SYSTEMS COMPLETE 
ALBA UA552 47.75 2995 

DANSETTE Consort Stereo 
DANSETTE 4005 
DECCA Sound 613 Special Price 47 95 
DECCA Sound 814 Special Price 5295 
DECCA Sound 1204 Special Price 70 95 
DECCA Compact 2 Special Price 76 95 
DECCA Compact 3 Special Price 90 95 
DECCA 403 Special Price 4495 
ELIZABETHAN 11101 58.33 41.85 
FERGUSON 3425 13635 10275 
FERGUSON 3450 with Radio 74.20 95.95 
FERGUSON 3451 with Radio 101.70 7095 
FIDELITY UA2 Music Master 43.50 30.95 

UA1 Muele Master with Radio 10000 4.95 
Stereo Nine 3850 22.50 

GOODMANS Module 80 compact 
system FM/35 watts. RMS (Leas 
LIS) 16500 12575 

HMV 2450 with Stereo Radio 138.00 10695 
HMV 2451 12200 9595 
HMV 2452 6800 49.95 
1101025 with 657 speakers 48.25 37.95 
KB 2250 with 658 speakers 1240095.95 
KB 2010 with 658 speakers 10150 7795 
MARCONI 4452 7700 54 95 
McDONALD MP60 complete with base, cover and 

Goldring G800 cartridge, Amstrad IC 2000 
amplifier. 2 Wharfedale Denton 
speakers 114.96 7440 

MURPHY 902 Studio 1, AM/VHF 
Radio U -50 6'95 

MURPHY 903 6.42 64.95 
PHILCO FORD M1500 9798 N75 
PHILIPS 808 10500 71.95 
PHILIPS GF824 6530 49.65 
PHILIPS 825 4950 38 95 
PHILIPS 826 7500 52 95 
PHILIPS 835 8950 4955 

6.55 
4.77 
9.42 
4.71 
5.23 
6-98 
8.85 
4.49 

46.20 
5.85 
0.4 

4 80 
6.75 
6.50 
325 
3 60 
4 95 
4.95 
3.80 

34-50 
4.45 
0.75 

6989 5325 
34-43 24 95 
71.45 5325 

HI-FI STEREO SYSTEMS- Rec. Rele,l Comet 
continued Price Price 
PHILIPS 838 9500 4.95 
PYE Black Box unit stereo 1022 9993 6095 
RIGONDA Party Time 27.50 19-95 
STEEPLETONE stereo system .. 41.75 25.4 
TELETON STP 8 track stereo system 5750 3095 
TELETON R 8000 Tuner/Amplifier with stereo de- 

coder. Garrard 2025 TC turntable and one pair of 
Teleton 8000 speakers 8795 47.4 

ULTRA 6028 59-95 45-95 
ULTRA 6450 74-20 57-95 
ULTRA 6454 38.85 2995 
ULTRA 6455 4I35 3195 

Full range of Headphones, Pick Up Arms 8. 
Heads available at discounted prices. 

TAPE RECORDERS AND TAPE DECKS 
AKA 1720L 4 -track Stereo 87-36 5995 
AKA 40000 4 -track 'stereo deck 93.65 64.95 
AKA CR8OD 8 -track stereo tape deck 85.02 59.45 
AKA CR80 8 -track stereo recorder 10839 7400 
AKA CR8OT 8 -track stereo recorder 

and tuner/amplifier 149-84 89-95 
AKA X2000 15793 100 45 
AKA GX2200 22300 16.95 
AKA 1800SD 18279 10230 
AKA 2000SD 28907 22330 
BSR TD8S 8 -track deck 23-58 18.95 
FERGUSON 3247 4 -track 47-95 34-95 
FERGUSON 32481 -track 53.75 3995 
FERGUSON 3252 4 -track 98-00 7495 
FERGUSON 3258 4 -track 70-45 51.95 
FERROGRAPH 702/4 Dolby 26438 22450 
FERROGRAPH 702H Dolby 27495 233 50 
FERROGRAPH 722/4 Dolby 30198 25595 
FERROGRAPH 722H Dolby 31255 26495 
FERROGRAPH 7022 -track tape deck 224.43 170-65 
FERROGRAPH 704/W 4 -track deck 224-43 170-65 
FERROGRAPH 722 26203 190.15 
FERROGRAPH 724 28203 14.15 
FIDELITY BRAEMAR 4 -track 34.75 19.95 
GRUNDIG TK 121 twin track 5625 35.95 
GRUNDIG TK 141 4 -track 6210 44.95 
GRUNDIG TK 148 4 -track Auto 66.95 4895 
GRUNDIG TK 147 4 -track Auto 9885 7495 
GRUNDIG TK 148 (4 -track auto 

2 speed) 7410 5695 
PHILIPS 4303 Twin -track 39.48 24-95 

4307 4 -track 50-00 35.95 
4308 De luxe 4 -track 5900 4295 
4404 4 -track stereo recorder 89.25 65-95 
4407 4 -track stereo recorder 108.50 7395 

COMET for 
after -Sales Service 
THROUGHOUT THE U.K. 
Proofed. San,. Dorn. .l CUgL Ma. Moil. 

.Ito .l Senineun. kNl,.nm. 05x511.,. 
Eó,,Sar.. Goole. L.M.. lO,aN,. 
Ile,l,d.l.. 50.0.11. 51.[11... 6.1.1,.11 
and York 

TAPE RECORDERS- Rec. Rel.) Comet 
continued Price Price 

4418 4 -track stereo 189-75 139-95 
4450 4 -track stereo 29500 221-00 
4500 4 -track stereo tape deck 12430 9165 

TANDBERG 2041 4 -track (Stereo) 130-50 10850 
TANDBERG 1841 4 -track stereo deck 6800 49 95 
TANDBERG 3021X twin track stereo 113-00 8995 
TANDBERG 3041X 4 -track atareo 113-00 8995 
TANDBERG 4021X twin track stereo 17900 145 95 
TANDBERG 4041X 4 -track stereo 179.00 145 95 
TANDBERG 6041X 4 -track stereo 199-30 159 95 
TANDBERG 60021X twin track stereo 19930 15995 

TAPE RECORDERS (CASSETTE) 
AKAI CS 50 recorder 12583 
AKAI CS SOD Deck 104 46 
AKAI GXC 400 Tape Deck 9226 
AKAI GXC 40 Recorder 11175 
APCO Batt./Meins with AM/FM 

Radio 35-00 
BUSH Discasselta DC70 20-62 
BUSH TP80 2762 
BUSH TP 66 Batt./Meins 28-18 
BUSH TP 70 battery/mains 28 13 
CARLTONE LCR500 Sp. Price 
DANSETTE DCT105 2062 
DECCA 2000 (baff./mains) Sp. Price 
DECCA CR1000 with VHF Radio Sp. Price 
EKCO 350 Bt./Mns. VHF/MW Radio 3742 
EKCO 351 Battery/Mains 23-23 
FERGUSON 3240 with case 24.90 
FERGUSON 3253 43.55 
FERGUSON 3262 Battery/Mains 30.15 
GRUNDIG C200 De Luxe 37-55 
GRUNDIG C210 bat./mains 48-75 
GRUNDIG C410 4155 
HARVARD Elite with AM/FM radio 

bat./mains 4200 2395 
JVC NIVICO 9420 L/S with AM/FM 

radio baff./mains 6145 4295 
PHILIPS R.R. 392 with MW/VHF 

Radio Cassette 
2202 
2204 battery/mains 
3302 
2400 stereo leas L/S 

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

radio battery/mains 4250 
TC110 battery/mains 27-50 

STC 108 Stereo Deck 46.45 

49-95 
2285 
2910 
21-50 
6810 
20.37 
8810 
2911 

02.65 
7795 
68 25 
83 85 

22.95 
1595 
1595 
2150 
1095 
11-95 
14.50 
22.95 
32-95 
24.75 
10-45 
1595 
3195 
22.95 
26 95 
36.95 
29.95 

3955 
17.95 
23.95 
15.95 
51.95 
14.95 
49.95 
2295 

28.4 
18 50 
30 95 

COMPLETE HI-FI SYSTEM 
AMSTRAD 8000 Mk II amplifier 7 watts. RMS per 

channel, McDonald MP60 turntable with plinth, 
cover and Goldring G800 magnetic cartridge, fully 
wired, and 2 Amstrad 138 twin cone teak speakers. 

8698 44.95 
SOLARVOX TAM 1105 2 x 5 watts. RMS output. 

AM/FM Multiplex TuneriAmplifier plus Matrix 4 
channel. McDonald MP60 deck with plinth, 
cover and Shure M44/7 cartridge, plus two 
Solarvox speakers 67.20 49.45 

H.L. Audio Phoenix 707 amp. McDonald MP60 
turntable, complete with bate, cove and Shure 
M44/7 cartridge. Fully wired plus 2 Thorpe Gren- 
ville 100 loudspeakers 86.65 5340 

CARLTONE M4000 AM/FM tuner amp. with 8 track 
stereo player, 2 speakers. G d 2025/TC 
turntable, base, cover and Sonotons 9TAHC 
cartridge Sp. Price 524 

SINCLAIR 2000 amp. with McDonald M960 turntable, 
plinth, cover and Shure M44/7 plus 2 Sinclair 
Q18 loudspeakers 8166 4.4 

ROTEL RA210 amplifier with McDonald MP80, 
base cover and Goldring G800 magnetic cartridge. 
Pius two Linear 10 watts. Speakers (Teak). 

88.91 4.46 
METROSOUND ST20E. amp. 10 watts RMS per 

channel, with McDonald MP60, plinth cover and 
Goldring G800 cartridge, plus 2 Metroaound 
HFS103 Speakers 101.72 4.40 

SCompletely wired mounted and ready for use 

TELETON 206B amp. with McDonald MP60 turntable, 
plinth, cover and Shure M44-7 cartridge. Plus two 
Wharfedale Denton Mk II speakers 

103-70 4.95 
SOLARVOX AM108 2 x 8 watts RMS output plus 

Matrix 4 channel amplifier. McDonald MP60 
deck plinth and cover with Shure 44/7 Cartridge 
and four Amstrad 138 Speakers .. 109.15 6735 

AMSTRAD IC2000 Integrated circuit amp. 20 watts 
per channel, with McDonald MP60 turntable, 
plinth, cover and Goldring G800 cartridge.Plus 
two Wharfedale Denton Mk II speakers. 

117.96 74-40 

TELETON F3137 amp. with McDonald MP60 turn- 
table, plinth, cover and Shure M44-7 cartridge. 
Plus 2 x Goodmans Minister speakers. 

11232 75.95 
SINCLAIR 3000 amplifier, with McDonald MP60 

turntable, plinth, cover and Shure M44 -E cartridge. 
Plus two Thorpe -Grenville 200 speakers. 

116.35 75.70 

PIONEER SA500A amp, with McDonald MP60 
turntable, plinth, cover and Shure M44 -E cartridge. 
Plus two Wharfedale Denton speakers. 

11850 81.15 

TELETON GA202 amplifier, 15 watts. per channel, 
RMS with McDonald MP60 turntable, plinth, 
cover and Shure M44 -E cartridge, plus two 
Wharfedale Linton Mk II speakers 12415 6615 

FREE Technical Advisory Service. If in doubt ask usI Price list on request. 
Comet guarantees that all prices quoted are genuine. All Items offered available at these prices 
at the time this issue closed for press. Add 759 for postage, packing end Insurance on all orders 
(Cartridges 20p) OR, IF SECURICOR DELIVERY REQUIRED ADD E1.75 ONLY. 
Make cheques, Money Orders payable to 'COMET' . 

winter HIGH FIDELITY DISCOUNT WAREHOUSES 
OPEN DAILY TO THE 
PUBLIC FROM. 
9am-8pm Monday 
gam -fpm Tuesday 
gam-8pm 

Wednesday 
9am-4pm Thursday 
gam-Opm Friday 
Sam-S.30pm 

Saturday 

Dept. PW BIRMINGHAM: Healey Road. Sally Oak B29 6EY. Tel 021-4726181. 
Dept. PW BIRMINGHAM: Tivoli Shopping Centre, 1570-1572 Coventry Road, Yardley. B26 1BJ 

Tel.: 021-706 0684. 
Dept. PW EDINBURGH: 1 Newhaven Road EMS 50X. Tel.: 554 8501 (5 lines). 
Dept. PW HULL: Reservoir Road, Clough Road HU8 7QD. Tel.: 46441(6 lines) 
Dept. PW LEEDS: 78 Armley Road LS12 2EF. Tel.: Leeds 40551(10 lines). 
Dept. PW STOCKTON,, Teesway, Portrack Lane, Teesside TS18 211H. Tel.: 66132/65215. 
Dept. PW ROCHDALE: Corner of Well l'th' Lane and Queenaway. Tel.: 50606. 
Dept. PW LEICESTER: Syston Street. Tel.: 0599 52236. 
Dept. PW SHEFFIELD: The Mill, 1 Loxley Rd., Malin Bridge, S6 4TN. Tel.: 0742 341721/6. 
Dept: PW WIGAN: Wade Mill, Princess St., WM3 4E2 

n-.toc5 hen. 4.11y«W Sn 

SECURICOR ,.xnin 72606.. 
(Add (1.75 only lo, Soekw do k.,19 

ALL 60009 FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 
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The 
An outstandingly simple and 
efficient new soldering tool, 
featuring a fully enclosed ele- 
ment and slip-on bits which 
can't seize. Five tip sizes avail- 
able, 1=tin to +in, covering most 
work with one iron only. Lighter 
and slimmer than comparable 
irons, and with better perform- 
ance. A pleasure to use and 
excellent value. Mains or low 
voltages. Conqueror spring 
stand gives complete safety and 
convenience, and holds spare 
bits. 

Note that we are now supplying a 
range of small pliers. cutters, solder- 
ing aids and other small tools for use 
in Electronics 

Please ask for leaflet. 

Please ask for leaflet 10/1016. 

CONQUEROR 

£1.80 with Copper Bit 
£2.03 with Long -Life Bit 

Conqueror Stand 
and sponge £1.48 

LIGHT SOLDERING DEVELOPMENTS LTD. 
28 Sydenham Road . Croydon CR9 2LL 01-688 8589/4559 

NOTJUSTA RADIO BUTA COMPLETE 
COMMUNICATIONS RECEIVER 

BATTERY/MAINS 
PORTABLE 
RECEIVER 

WHAT RADIO PRICED AT UNDER f 120 
GIVES YOU SIKH A VARIED CHOICE 

OF TRANSMISSIONS? 

WHAT A SENSATIONAL 
RADIO ! 
No less than 8 wavebands Mine 50p p. & p. or £14 50 

dep +50p. P. v P. .k 6 
months at £7 156-50i. 

Picks up ALL THE USUAL BBC Programmes 'All the new local radio stations °Continental 
'World-wide tranamiaaions Pop Pirates Radio Hama Aircraft 'Shipping Police Taxie 
R.A.C. A.A. Fire Brigade T.V. Sound Ambulances and 1,000s more. 

THE BEST PORTABLE RADIO EVER MADE! We think so. What radio priced at under 
£120 gives you such a varied choice of transmissions? As well se the standard long and 
medium wavebands it has three short wave bands (including the Marine and Trawler Band) 
AND NO LESS THAN THREE V.H.F. BANDS truly a complete WORLD-WIDE com- 
munications Receiver. JUST THINE! one minute you can be listening to your favourite 
B.B.C. programme and then -at the flick of a switch -you can tune into the control tower 
and hear a "crippled airliner" being talked down to safety. Or listen to the trawlers and 
ocean-going ,iners-Eavesdrop on the taxi -cabs, fire brigades, ambulances, A.A., R.A.C. 
and 100e of other R.T. mobiles! Extensive shortwave coverage can give you Australia 
Pakistan, Luxembourg, North America, Far East, etc., etc., you name it -it gets itl 
Manufactured by one of the world's leading specialists in communications and TV equip- 
ment, each set carries a FULL 3 -YEAR WRITTEN GUARANTEE. Beautifully finished in 
Teak Wood and Stainless Steel -will add distinction to any living-room. Completely 
portable 12ín x 9in x 41n, using standard batteries -or can be plugged directly into 
mains. 19 transistors, 6 diodes, 1 thermiator, Internal ferrite rod aerial PLUS two external 
telescopic antennae --with sockets for additional aerials. Complete with beat frequency 
oscillator for the real enthusiast, or car aerials. Automatic Drift -Free Reception. Tone 
control. Fine squelch control. HI -Fidelity earphone for private listening, local DX switch 
FREQUENCIES: Long W 150-350Kcs. Medium W 540-1605 Kos. Marine 1.6-4 Mee 
Short W 13-7-9 Mos. Short W 2 9-22 Mrs. F.M. (VHF) 88-108 Mee. Aircraft (VHF) 
108-136 Mes. Public Service (Ville) 148-174 Mee. THE ULTIMATE in communications( 
receivers -used by professionals and amateur enthusiasts all over the world. INSTANT 
CASH REFUND if not overwhelmed by the superb tone clarity and performance range 

NOTE.- The Ministry of Posts & Telecommunications state a Licence (not generally available 
to the public) Is required for the reception of transmissions by Fire Brigade, Aircraft 
Shipping, etc. 

SCIENTIFIC AND TECHNICAL 
(PWI I) 507-51I LONDON ROAD, WESTCLIFF, ESSEX 

NEW VALVES ! GUARANTEED AND TESTED 

24 -HOUR SERVICE 
1R5 -25 30FL14 -67 EBF89 .27 EF9'2 -28 PCC189 48 PY82 -23 
185 -21 30L17 -88 ECC81 -15 F.F183 -25 PCF80 .26 PY800 a0 
1T4 -14 30PL1 -68 ECC82 -18 EF184 -27 PCF86 .44 PY801 -80 
304 -24 DAF91 21 ECC83 -21 EH90 -33 PCF801 -27 R19 -27 
3V4 -48 DA F96 85 ECC85 .31 EL33 -64 PCF802 -88 U251 .80 
6/30L2 -52 DF91 -14 ECF82 -28 EL41 -52 PCF805 -68 U329 -66 
6AQ5 -21 DF96 -85 ECH35 .68 EL84 -21 PCL82 -28 U801 -78 
6BW7 -48 DK91 -25 ECH42 .58 EY86 -27 PCL83 -58 UBF89 -28 
6F1 -57 DK96 -43 ECHBI -28 EZ80 -19 PCL84 .81 UCC85 -88 
6E23 .84 DL92 -24 ECL80 -86 EZ81 .21 PCL85 -88 UC}142 -68 
6E25 -49 DL94 -48 ECL82 -27 KT61 -54 PCL86 -85 UCH81 -28 
68N70T -28 DL96 88 ECL86 -32 KT66 -75 PFL200 -49 UCL82 .80 
12AU7 d.8 DY86 -21 EF39 -86 N78 -85 PL36 -46 UF41 -49 
251.60T 48 DY87 -21 EF41 .58 PC86 -44 PL81 41 UF89 -118 

30C15 .56 DY802 -28 EF80 -22 PC88 '44 
pL83 81 UL84 .' L82 .29 UL41 -53 

30017 -75 EABC80 .28 EF85 -28 PC97 .85 PL84 .W UY41 .87 30018 68 EB91 .09 EF86 -27 PC900 -28 pL500 -59 UYBS -22 
30E5 -80 EBC33 -88 EF89 -24 PCC84 -27 PL504 -59 W77 . 
30FL1 .59 EBC41 -47 EF91 -12 PCC89 -41 PY81 .28 577 18 
Post/Packing on 1 valve 7p. plus 3p. per va ve on each extra valve. Any parcel Ineured 
against damage in transit 3p extra. Office address, no callers. 

GERALD BERNARD 83 Onbaldeston Road, 
Stoke Newington, London N.16 

poly -planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watts peak. Frequency range: 40 Hz -20 KHz 
S, e,aitivity: 85 dB/M for 1 watt electrical input. Input impedance: 
8 ohms. Operating temperature range: -20°F to ±175°F. Size 
(WxDxL): 17/16" x 113/4" x 1411/16". Weight: 19 ounces. 

£6.50 each Stereo pair £12.50 
post free 

web europa 
P.O. Box 162, Watford WD1 1AA 

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

From a recent copy of 

"Everyday Electronics". . . 

The advantages of this unique chassis are: 

1. From stock, we can offer you a choice of 188 sizes, ranging 
from 3x3x1 ins. to 14x14x4ins. 

2. All parts are sold separately, so that a spoiled plate can be 
quickly and cheaply replaced. This is invaluable to the 
experimenter, who can use the same sides over and over 
again. 

3. By fitting a plate to the bottom a whole range of small 
metal cabinets, complete with handles if required, can be 
assembled. 

This unique UNIVERSAL CHASSIS 

is obtainable ONLY from 
Home Radio (Components) Ltd. 

A full list of plate sizes, together with reference numbers for 
ordering, is given in our Components Catalogue. This famous 
"Constructor's Bible" lists over 8,000 components, over 1,500 of 
them illustrated. It provides the quick, simple means of ordering 
all your components needs. Every catalogue contains 10 vouchers, 
each worth 5p when used as instructed. The catalogue costs 70p, 

including postage and packing: Drop us a line or use the coupon. 

Ring 01-648 8422 

Ask for details of our 
Credit Account Service 

The price of 70p applies only 
to catalogues purchased by 

customers in the U.K. and 
to BFPO addresses. 

I Name 

Address 

1 

problems deaf with had a 
ome 

Now to 
otb ems as have where 

that 
oftatica 

eproblems. 
of r 1 a hassis parts pros 

the 
have 

specified for the the Ltd., 
we Saar' available, Compon 

Components 'catalogue 

., 
Radio their 

in 

K° o adverbs 
who es regularly. 
our pages 

Editorial extract 
reproduced by kind 

permission of the Editor 
of"Everyday Electronics" 

Our famous Universal Chassis, which for 
many years has formed the basis of thousands 
of radio and electronic projects, consists of 
a top and four separate sides. The five parts, 
which are made of 18 S.W.G. aluminium, can 
be quickly assembled with the screws 
provided to form a chassis even more rigid 
than the standard type. 

.a to 
Please write your Name and Address in block capitals 

POST THIS COUPON with your 
cheque or postal order for 70p. 

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

ata as VII sta sw aw MI sta - aw BB - - 
This is my first H.R. Components Catalogue Q 111 

I 
I 

I 
I HOME RADIO (Components) LTD. 

Dept. PW, 234-240 London Road, Mitcham CR4 3HD 
Mil _a 
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BROADWAY ELECTRONICS 
92 MITCHAM 

LONDON 
(Nr. Tooting 

THE SHELLEY 

ROAD. TOOTING BROADWAY, 
S.W.17 01-672 3984 

Broadway Underground 
(Closed all Wednesday) 

Station) 

f , ; :te"-,. 
} ,-< .1.i 

ry 

Size 21 x II x 64in. K': i1 
An extremely elegant speaker system 
made of 12mm. chipboard covered with 

e ' 1? >rs;' .. , :.s> s,° ' If 

black leathercloth with mottled Vynair F 5 7A ,.3tß"-,-- 
front. This unique system uses three ex- `,zt2 
TV speakers. Will handle 10 watts and will ._ w"s( 

I 

match 8 ohms impedance, A real bargain 
...i. 

1 

at E5-15 plus 70p. British Isles. 
CARTRIDGES -Stereo 
Sonotone 9TA H/C Diamond L2.40. Ronette SI05 Medium Output, 
LI.40. S106 High Output LI -40. Acos GP93/I Sapphire, LI -90. 
GP94 I Sapphire, E2. Japanese equivalent to B.S.R. TC8s, MI5. 
P. & P. 7np on each. 

CARTRIDGES- 
FARRA - 
DAY f- 

Mono Sr x II x 44" 
GP.91 Stereo Compatible covered in 
tl .25. Acos GP67/2 will White, Green or 

replace Collaro and Garrard 
Blackkclothro oh 
Teak with 

Mono cartridges, 9Snp. Silver coloured 
B.S.R. TC8H Jap. equivalent metalfront3ohm 
E1 .25. P. & P. 7np. ex. tv speaker. 

£2.90 P & P 25p 

ELF 
1 An extension speaker of quality; 9 x 54 x 34in. 

i. d veneered in natural teak with smart gold and 

mottled Vynair front 3 ohm ex -TV speaker. The 

I 1 baffle is half inch thick. A real bargain at L1 .924. 

Post and packing. 374p. 

SPEAKER MATCHING 
: '' TRANSFORMERS 3, 7, Is ohms, 

8 watt, 70np. P. & P. 17np. 

HI-FI STEREO 
HEADPHONES 
Padded ear cushions seal out room noise. Perfect 
coupling between reproducer and ears assure 

full response impedance 8 ohms. frequency range 
30-15,000 Hz 6ft. cord and standard stereo plug. 
Only E2 574. P. & P. 274p. 

STEREO HEADPHONE JUNCTION BOX 
Simple unit connects direct to amplifier and 

speakers to give attenuated headphone output 
has 3 position switch to give headphones only, 
speakers only, speakers and headphones. 
Only LI .50. P. & P. 13p. 

y 

VYNAIR 
from 50 £3a 15 

BDDSTT4t1.!..Widths 

,InAPF RECORDERSRECORDPLAYERS 

to 54in., 75np TEAxeRS 
CAXTONExSPE 

N 

yd. off roll. P. & 
P & P. 61 p 

P. loop, 4 yard Makes all the difference to volume , 

40np P & p and quality. Contains 3 speakers 

lOnp. Send Snp in series -ex -TV Output 8 watts. 

stamps for Impedance 9 ohms. Available in 

samples. black leathercloth. Size 234" x 54" I; I 

x 54". Keyhole slot for wall 
mounting. Twin connecting cable 
12yds., 35p min. 

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. 

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

P -C BOARDS (not computer panels). 
1 oft 6 transistors single wave band 
I off 4 transistor audio - 

1 off 3 transistor £1-50 the three. " 

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

Transistor F.M. Stereo Multiplex Decoder. Size: 5; x 2; x 11. 
As used in well known British stereo units with circuit. £3 75. 

GARRARD SP25 MK. II less Cartridge. £10-50. 

10 VOLUME CONTROLS consisting of 2 off each. 
100K log. ganged L S -20K -log. ganged LUS 
470K log. D P Switch -10K lin. LS -50K lin. L S. £1 25. 

4 PHONO SOCKETS ON PANEL. 10 panels for £1 25. 

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

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

All items postpaid in 

GREAT BRITAIN 

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

Why pay more- look at our 
fantastic Bar- ain Offer/ 

THE AVON AUDIO SYSTEM 

L 

This uncabineted system is ideal as an economical replacement for 
an outdated chassis. the Stereo Tuner Amplifier with medium, 
long and short wavebands provides Worldwide coverage, even 
the weakest continental stations can be received with superb 
clarity. Push button band selection. 10 watts total output. Fre- 
quency response 25-18000 Hz. 

BSR 4 SPEED STEREO/MONO TWIN ELLIPTICAL SPEAKER 
RECORD CHANGER plays all These low impedance. °ern,a- 
types of 7in., IOin. and 12in. Mono nent magnet units s have been 
or Stereo ords. Manual or specially selected to provide 
automatic play the fullest range of audio 

reproduction. 
EASY TO INSTALL -NO TECHNICAL KNOW- 
LEDGE REQUIRED. List Price £46.20. OUR PRICE 

£37.00. Credit Terms £4.17 
. - deposit plus Bap Post 8 Packing 

I followed by 9 payments of £4.17 
kr V 

1 

i rTataI Credit Terms L41.70) 
iLi I »I Don't miss this bar 

es- I 

gain. 
J --Lk.,_ ..2-, H. .. SEND £5.05 TODAY. 

ALL EQUIPMENT COVERED BY 12 MONTHS FULL GUARANTEE. 

MI BB fi CALLERS WELCOME MO MI 
Please send me free details of your range 

Post coupon 
NOW for... 

FREE 
leaflets 

Name 

Address 

, 
PW"72 

100.Chase Side London N.14 

Tel: 01-886 3733/9666 
in I.Nlain - Ili --_-I ® radio 
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Now that you've got 

Audio.. 
You've never 

NOVEMBER 1972 20p. 

Hai 
Illl I\I./J4 Ytrµ IlI,I Ill 11,11,M. 

It had to happen ... and it has. Audio 
is the new -style magazine that brings 
excitement and vitality to the interests 
of music and hi-fi. 
Written and designed by an expert 
editorial team, Audio is about the 
latest advances in equipment, its 
installation, its operation. Radio and 
television in the home ... tape or disc... 
film or video ... car stereo, slot or 
cassette. Audio takes it all in; reports 
on all important developments. 
Audio is about the music made ... the 
places where the making is done ... the 
reason it's done the way it is ... the 
artists and composers you most enjoy. 
Performance test on the latest 
Nivico Tape Recorder 
David Burnett James writes on the 
new Wharfedale Isodynamic 
Headphones. 
Christopher Headington writes 
about a notable anniversary in Solti is 
Sixty... 
Other contributors include: Katie Boyle 
Colin Wilson ... Richard Williams... 

Top -name contributors ... outstanding features and illustrations 
special technical and record reviews. 

FREE! unique 7 flexible record 
Audio vast arasent and future 

with commentary spoken byRICHARDBAKER 334 rPmr=o 

Audio 
for your greater enjoyment of leisure listening -- Monthly 2oJ 

ISSUE ONE( NOVEMBER) OUT OCT 19 
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Have fun with 
electronics... 

Radionic 
Construction 
Kits 

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

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

Amember of the ESL BRISTOL Group of Companies. ti Please send me literature 
on Radionic radio and electronics 

construction kits. 

NAME 
ADDRESS 

PHILIPS 

PW2 r 
Al//s u#h/'8/Or 

all types of 
RANSt/STOR EQUIPMENT 
RUN YOUR TAPE RECORDER 
OFF AC MAINS 
Mainz unit supplied 
complete and ready to 
plug into your cassette 
recorder. (State volt- 
age, make and type of 
plug required, if in 
doubt send diagram of 
recorder socket.) 
ONLY £2.50, P & P 15p 

PLUS -3 MAINS UNIT 
Provides three separ- 
ate switched output 
voltages 6v., 74v. and 
9v. DC. Attractive 
case with indicator 
light, mains lead out- 
put socket, plug and 
lead. She 44 x 34 x 
2lin. 
ONLY 23.00, P A P 

Extra lead kith plugto fit 
you. 
your red recorder re 

60p. (State model and plug required.) 

SINGLE OUTPUT 
MAINS UNITS 
For rad ios, recorders etc. 
6v. or 9v. or 12v. 
ONLY lß.00, P A P 16p. 
(Please state output required.) 
All unite are completely isolated 
f rom mains by double wound 
transformer ensuring 100% safety. 

R.C.S. PRODUCTS (RADIO) LTD. 
(DEPT. P.W.), 81 OLIVER ROAD, LONDON, E.17 

U.H.F. T.V. AERIALS 
SUITABLE FOR COLOUR AND MONO- 

CHROME 
RECEPTION 
All U.H.F. aeri- 
als now fined 
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 c/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. 
II 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.D. on all aerials 50np. Aces. 1Snp 
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 Sop yd. 
Outlet box 30op. P.D. all aerials 50np. 
Aces. 30np. C.W.O. Min. C.O.D. charge 
25np. Send Snp 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 

A V % SHOW :AVE SHOAVE 

WORLD-WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the Original 
suppliera of Short -Wave Receiver Kite for the amateur constructor. Over 10,000 satisfied customers-Including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

NEW "DX" RECEIVER 
Complete kit-price £3.30 (poet 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 Amateurs from all over the world." 
This kit contains all genuine short-wave com- ponents, drilled chassis, valve, accessories and full instructions. Ready to assemble, and of course, 
as all our products-fully guaranteed. Full range 
of other S.W. kits, including the famous model "K" and "K plus" (Illustrated above). All orders 
despatched by return. Send now for free descrip- 
tive catalogue, test report and order form. 
EXCITINO COMPETITION for Snort -Wave 
listeners. Send stamped envelope for details. 

"H.A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.I 
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2)18CC 
SOUND&& LIGHTING 
EQUIPMENT 
from 4 SPECIALISED DISCO STUDIOS 

HIGH POWER 

SPEAKER 
SYSTEMS 

Strong leather cloth 
finish r board, fully 
lagged. Fitted high 
efficiency 8 or 16 ohin 
speakers. 

PRINCE. 50 matt rms. 12'. Size 24' x 16' 

CONSORT. 100 watt nns. 2-12' speaker.. 
Size 36' x 18' x 12'. 
MAJESTIC. 100 watt rms. 16' Crescendo. 
Size 38' x 24' x 15'. 
SOVEREIGN. 100 watt rms. 18' Bass. Pt' Full 
range. Size 50' o 26' x 14'. 

FULL RANGE OF MICROPHONES, 
STANDS, ETC. ALWAYS IN STOCK 

r .. 
T'_...- 

SOUND CONTROLLED AND 
SOUND TO LIGHT UNITS 
Mid, Treble and Base Channels, up to 1kw of 
lamps per channel plus override switching. 

DJSOL. Sound to light. Takes output Iron, 
most amplifiers. Adjustable levels. 

DJ4OL. Sound controlled version. Built in 
microphone, no connections required. 

PA -DISCO AMPLIFIERS 
r ;rz, 
# - .. .:.. .... ' 

bti..o.d' warm 

DISCO-AMP. 100 watt 
rms. output for 8-16 
ohms, 4 channel inputs, 
2-mic, 2 decks. Separate 
volume control plus 
masters. Response 3011z 

-30KHz, distortion less 

than 1 %. Treble/Bass/ 
PFL/Mic over -ride etc. 
Panel size 164" x 7". 

DJ.70S MIXER/AMPLIFIER. 70 watt rms. output for 
8-16 ohms. 2-mic, 2-aux/decks. Master volume/Bass/ 
Treble. Size 15}" x 5" x 6". 

DJ.105S. 30 watt rms. version. Size Il}" x 5" x 6". 

DISCMASTER SLAVE AMPLIFIER. 100 watt rms. 
for 8-16 ohms. £59.50 

ASSEMBLED DISCOTHEQUES 
DISCO -PLINTH. Consists of 2 turntables 
fitted with high quality ceramic cartridges. 
The unit han a built in cross -fade rotary 
control for transferring the sound from left to 
right decks. The unit has no amplification 
built in and must be used with amplifiers such 
as the D.J. 1055 or D.J. 708. Sim 32' x 
149' o 7' lint. lid). £55.00 
DISCO -IMP. The latest addition to the Disco- 
sound Range of discotheques. Even entailer 
and more compact than the Disco -Mini, it 
contains all the necessary feature° for the 
smooth running of a mobile unit. Size 29' x 
189' x 7'. £79.00 
DISCO -MINI, Complete portable Disco with 
built-in full function preamplifier/mixer. Foe 
use with any power amplifier such as "Disc - 
master". Size 30' x S0' x 8'. £98.50 
DISCO -STANDARD. Has all the facilities of 
the Disco -Mini with the addition of a built-in 
100 watt power amplifier making it a com- 
pletely self contained disco unit. A V.U. meter 
gives visual indication of output levels. Size 
32' x 27' o 7r. £180.00 
DISCO -SUPER. A slightly larger version of the 
DiscoStandard. Fitted individual controls for 
both mic. and deck inputs plus a cross -fade 
for deck to deck transfer. A built in P.F.L. 
cueing system, mie. over -ride, also a V.U. 
meter gives visual indication of output levels. 
DJ. 30L (3000w) 3 -channel psychedelic light 
unit is a standard fitting. Deck cut out switches 
are also featured for ease of cueing. Size 
38' x 27' x 10'. £824.00 
DISCO -SUPREME. All facilities of the Disco - 
Super plus a third turntable which can be 
used for Jingles or other effects without using 
the main deck system. Flexi lights are also 

Ordd Size 50' x 27' x 10'. £261.00. 

Discoscene 

NEW D.J. 500 SERIES P.A. AMPLIFIERS 
SO WATT, 70 WATT & 100 WATT MODELS 
This new range incorporates many features that make them Ideal for 
the professional user, clubs, discotheques, factories etc. Fibre glass 
P.C. Boards are need throughout with low noise silicon transistors, 
high stability resistors, generou.sl rated rotop,cents and hand w' -^.l 
assembly to ensure 
reliability and quality. 
* Exclusive "Fail 

Safe' Electronic. 
Protection circuit. 

* Fault Condition 
warning lamp. 

* Built in bass boost 
below 30 Hz. 

* 4 channel mixer with slider controls. 
All three amplifiers have a built in emitter follower output socket for 
connecting a slave amplifier to enable the power output to be increased 
up to 1000 watts or more if required. A matching range of slave power 
amplifiers and a separate matching 100v line transformer is available 
SPECIFICATION 
Frequency Response 50.20,000 Hz f 3db (10dB Bass Boost at 

Signal/Noise Ratio 
Harmonic Distortion 
Speaker Impedance 
Inputs: Mic 1 & 2 

Aux 3 & 4 

Size (all models) 

10 Hz) 
better than -501b. 
less than 1% 
8-16 ohms. 
5n1V at 50E ohms (50 or 600 ohm to order) 
100mV at 1 meg ohm. 
759' o 5- o 6'. 

Power Output Model D.J.500 - 50 watts R.M.B. 
(at 8 ohms) Model D.J.700 - 70 watts R.M.S. 

Model D.J.1000 - 100 watts R.M.S. 

DISCO MINI 
Hardly larger than a 
suitcase yet contains 
all the necessary features 
for a high quality mo- 
bile unit. The pm -amp 
has separate tone con- 
trols for both mic. and decks, 
and each input has its own indi- 
vidual volume controls and inputs, 
plus the addition of a cross fade for deck to deck sound transfer. A 
built in P.F.L. system for cueing, together with mic-over-ride facility 
are standard on all units. Response 20.20,000 Hz. Mic. input SmV. 
50K. Output 1 volt. 
McDonald M.P.60 Turntables are used with high quality ceramic 
cartridges, and each deck has its own individual cut out switch fitted. 
This unit is suitable for Discos or Clubs having a power amplifier, or 
for use with the Disemaster' 100 watt power amplifier as above. 
'lice 3.." > 2r.' x 8'. £9850. 

£58 25 
£87 50 
£79 00 

Discosound 

EF CTS PROJECTORS 

A small selection from our vast stok. 
DISCO COLT. 150 watt. 
LIQUIMATIC MINI, 50 watt Ql with 6' wheel. 
DISCO WHEEL, 50 watt Q1 with quick change 
Cassette. 
GNOME 150, 150 watt Ql with Cassette. 
LIQUIMATIC, 150 watt Ql with 6' wheel. 
PLUTO TUTOR -8, 250 watt Ql with Cassette 
and 6' wheel. 
TUTOR -S, with Liquisplode Tank. 
KALEIDOSCOPE LENS (for Tutor -2) 6' 
Liquid Wheel and Crystal Wheal Liquid 
Cassette and Moire (24 different types t, 
choose frotn). Portable Hi -Power Strobes. 
YOU WILL BE SURPRISED BY THE 
IAW ººIFBC 2. ºCºCAºMAMre4 

SDL POWER SPEAKERS 
High efficiency 12' speakers. Ferrite magnets. 
Heavy duty voice toile and cones for Disco 
and Group use. 
12' 50 watt rms. 8 ohm Full range. 
12' 25 watt rms. 15 ohm Mid -Treble. 
15' 50 watt rms. 15 ohm. Full range. 
15" 100 watt rms. 16 ohm. Bau. 
18" 100 watt rms. 15 ohm. Bass. 

DISCO SPOT BANK 

Designed to take three E/S Type spot or 
colour bulbe up to 150 watts each. The unit is 
of all metal construction and has one 3-piu 
mains input socket plus one 3 -pin main. 
output socket for connecting more than one 
hank together if required. The unit can be 
left free-standing or wall mounted it needed. 
Black crackle finish gives the unit a v 
professional appearance. 

Size 18' x 6' x 7' (excluding bulbs) 
Also in stock: Ultra Violet Spot Lamps and 
Fluorescent Lampe, Standard and Colour Spot 
Lampe and Fitting.. Rotating Colour Displays. 
Flesilights, Fibre Optics, Dimmer, Flasher. 
Eiecte Foils, etc. Your enquiries invited. 

MIXER UNITS 
03.101. Battery powered, 6 -channel, variable 
levels, 3 x 50k mic., 1 x 100mV. aux., 2 ,. 

100mV p.u. Output 250mV. 

DJ.102. Mains operated, 4 -channel, variable 
levels. 2 x 50k mic., 2 x 100mV p.u. PFL 
control, master volume, mic. over -ride, output 
variable 0-500mV. 

DISCO 40. Pre amp part of Disco amp (see 
above). All facilities. Output will drive up to - ten 100 watt amplifiers. 

Discosound Henrys Disco 
309, Edgware Road, 

London, W.2. 
(01) 723 6963 

CHECK WITH YOUR NEAREST STUDIO FOR LATEST PRICES AND DETAILS (TRADU 
PL EDIETAIL 

536, Sutton Road, 
Southend, Essex. 

(0702) 611577 

122, Balls Pond Road, 
London, N.1. 
(01) 254 5779 

(Birmingham) Ltd. 
494, Bristol Road, 

Selly Oak, Wham 29. 
(021) 472 1141 
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WEE VERO BOAR D 
IN OCTOBER ISSUE 
LOOK FOR THIS COVER 

ON SALE NOW 

Copies may also be obtained 
direct from the Publishers, 26p. 

including postage. Published by Data Publications Ltd. 

57 Maida Vale, London W.9. 

PROJECT1 

SIGNAL INJECTOR 

PROJECT 

RADIO 2 TUNER 

PROJECT 3 

INTEGRATED 

CIRCUIT 
AMPLIFIER 

Very suitable fur beginners - consists of a 

wide -band signal injector which is capable 
of injecting an amplitude modulated signal 
into any medium and long wave receiver 
having a ferrite rod aerial - a useful and 
inexpensive item of test equipment. 

A fairly complex assembly making full use of 

the connection points on the Veroboard 
A pre -tuned Radio 2 Tuner incorporating 
two transistors. Current consumption from 
the 9 volt battery is of the order of 2mA only. 

Designed around the readily available 
R.C.A. CA30201.c., this a f amplifier offers 

a high level of performance and relatively 
few components are needed - output in 

excess of 300mW, input impedance 50k4. 

:t'%' NOIVmd le Awe 
..tf0t't ef- PRICE20p J 

TOP QUALITY LOW COST 

(THf_ 

P.R.40 
SOLID STATE 

R.F. PRESELECTOR 

The PR40 R.F. Preselector is the solid state version of the world famous 
PR30 which it now supercedes. 
It employs Silicon "N" Channel FET (Field Effect Transistor) front end, 
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve 
receiver performance over the range I 5 to 35 MHz, providing a considerable 
increase in gain up to an overall average of 30 dB, with improved image 
re¡ection and noise ratio. 
Supplied complete with co -ax plug (less standard 9 volt PP6 Battery), 12 

months Guarantee ... L8.90 Carriage 30p. 

MULTIBAND -6 
SOLID STATE 

SHORT WAVE RECEIVER KIT 

All transistor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres) 
complete coverage-no gaps. Medium waves-Trawlers-Ship/Shore 
Telephone-All Six Amateur Bands 160-10 metres-International Broadcast 
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils. 
Hi -Gain FET Regen. Det./AF/AF Module giving full loudspeaker output to 
any external 213 ohm speaker. Receives AMICW/SSB. 
Separate Electrical Bandspread, Calibrated Main Tuning. 
A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge 
required, simple to build, printed circuit and Pictorial Instruction Manual, 
fully detailed step by step. 
Complete Kit with 4 Coils (less standard PP6 battery). [13.20 Carriage 35p. 
Stamp brings illutratt d leaflets. 

R 

AMATEUR RADIO EQUIPMENT 

CR70A 
COMMUNICATION RECEIVER 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres with no gaps. 

Covers shipping, coastguard and distress frequencies, all six amateur 
bands 160-10 metres, International broadcast, Met. stations etc. etc. 
giving world-wide reception. Exclusive features include Air -spaced 

CODAR-COIL Hi -"Q" Aerial input, illuminated Meter and Slide 

Rule Scale, Two Speed vernier tuning, Switched B.F.O. for CW/SSB 
signals. Separate output for Tape recorder. 
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a 

2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. 

Complete ready built 627.50. Carriage 70p. 

Ask the chap who's got one, there's lots of them! 

NOTE: These CODAR Receivers meet the B.R.E.M.A. specification 
for Communication Receivers and are FREE of Purchase Tax. Some 

portable receivers being advertised as Communication Receivers do 

not meet these requirements. 

ON THE DESIGN STAFF- e DA R It TELECOMMUNICATIONS AND ELECTRONIC 

G3SZM G3IRE G8BBI EQUIPMENT SUPPLIERS TO H.M. AND OVERSEAS 
GOVERNMENTS 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 

Tel. 090-63-61901 
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THIS IS THE FIRST PAGE 
OF THE GREAT BI-PAK SECTION 

BRAND NEW FULLY GUARANTEED DEVICES 
AC107 0.20 AD162 0.88 BC148 0 10 110137 0 45 BF188 0.40 0C19 0.85 20371 0.16 
AC113 0.20 AD161 A BC149 0-12 BD138 0.50 BF194 0.12 OCIO 0.68 2G371B 0Q9 
AC116 0.28 AD162 (MP) BC150 0 18 BD139 0.65 BF195 0-12 0022 0.88 20373 0-17 
AC117% 0.20 0.65 BC151 0-20 BD140 0.60 BF196 0.14 0C23 0.42 20374 0-17 
AC122 0.12 ADTI40 0.50 BC152 0.17 BDI55 0.80 BF197 0-14 0024 0.58 20377 0.80 
AC125 0.17 AF114 0-24 BC153 0 28 BDI75 0-60 BF200 0.45 0C25 0.88 20378 0.16 
AC126 0.17 AF115 0 24 BC154 0.80 BD176 0.80 BF222 0.95 0028 0.25 20381 0.18 
1C127 0.17 AF116 0-24 BC157 048 BD177 0-66 BF257 0.45 0C28 0.50 20382 0.18 
AC128 0.17 AF117 0 24 BC158 0.12 BD178 0.65 BF268 0 40 0C29 0-50 20401 0.80 
AC13$ 0.14 All 18 0 35 BC1e9 0-12 BD179 0-70 BF259 0-85 0C35 0.42 20414 080 
AC134 0.14 AF124 0 80 BC160 0.45 BD180 0.70 0C38 0.50 20417 0.25 
AC137 0.14 AF125 0.25 BC161 0.50 BD185 0-65 BF283 0.66 0C41 0.20 2N388 0-85 
AC141 0-14 AF128 0.28 BC167 0.12 BD186 0.66 BF270 0.85 0042 0-24 2N388A 0.65 
1C341% 0.17 AF127 0 28 BC168 042 BD187 0.70 BF271 080 0C44 0.15 2N404 0.20 
tCla2 0-14 AF139 0 30 BC169 0.12 BD188 0.70 BF272 0.80 0C45 0.12 2N404A 0.28 
ACI' -c% 0.17 AF178 0 60 BC170 0<12 BD189 0.75 BF273 0.35 0070 0.10 276624 0.42 
AC1tt 0.15 AF179 0-50 BC171 0.14 BD190 0-75 BF274 0.85 0071 0-10 214527 0.49 
.4C154 0.20 AF180 0 50 BC172 0.14 BD195 0.86 BFW10 0-80 0072 0.14 2N598 0.42 
AC.65 0.20 AF181 0.45 BC173 044 BD196 0.86 BFX29 0.27 0074 0.14 2N599 0.45 
AC156 0.20 AF186 0-45 BC174 014 BD197 0.90 BFX84 0.22 0075 045 2N696 0.12 
AC157 0.24 AF239 0 37 BC176 0S£ BD198 0.90 BFX85 0.80 0076 0-15 2N697 0.18 
AC165 0.20 AL102 0.85 2C177 049 BD199 0-96 BFX86 0-22 0077 0.26 2N698 0.24 
AC166 0.20 AL103 0.85 BC178 0.19 BD200 0.96 BFX87 0-24 0081 046 2N699 0-35 
AC167 0-20 ASY26 0-25 BC179 0-19 BD205 0.80 BFX88 0.22 0081D 0.15 276708 0.08 
AC168 0.24 A8Y27 0-80 BC189 0.24 BD206 0.80 BFY50 0-20 0082 016 2N706A 0.09 
AC169 0-14 A81728 0-25 BC181 0.24 BD207 0.95 BFY51 0.20 0082D 0-15 20708 0-12 
AC178 0.20 ABY29 0.25 BC182 040 BD208 0.95 BFY62 0.20 0083 0.20 20711 0-30 
AC177 0.24 ABYSO 0.25 BC182L 0.10 BDY20 1-00 BFY63 0.17 0084 0.20 276717 0.85 
AC178 0.28 ABY51 0-26 BC183 0-10 BF116 0.24 BPX25 0.85 0C139 0.20 214718 0-24 
AC179 0.28 A83752 0.25 BCI83L 0.10 BF117 0-45 28X19 0.15 0C140 0.20 2N718A 0.50 
40180 047 A8Y64 0.25 BC184 0.12 BF118 0.70 138X20 0.15 0C169 0.25 2N728 0.28 
AC180% 0.20 ASY56 0.25 BC184L 012 BF119 0.70 B8Y26 0.15 0C170 025 2N727 0.28 
AC181 047 ASY56 0.25 BC186 0.28 BF121 0-45 1381726 0-15 0C171 0.25 2N743 0-20 
AC181% 0-20 A81757 0.25 11C187 0.28 BF123 0.50 B8Y27 0.15 0C200 0-25 2N744 0 20 
AC187 0.22 A0Y68 0 25 BC207 0-11 BF125 0.45 B8Y28 0.16 OC201 0.28 2N914 0.14 
.1C187% 0.20 A8221 0-40 BC208 0.11 BF127 0-60 B8829 0-16 OC202 0.28 2N918 0.80 
AC188 0 22 BC107 0.09 BC209 0.12 BF122 0.65 B8Y38 0-18 OC203 0.25 2N929 0 21 
AC188% 0.20 BC108 0-09 BC212L 0-11 BF163 0.46 B8Y39 018 00204 0.25 2N930 0.21 
ACY17 0.25 BC109 0.10 202131. 0.11 BF164 0-45 B8Ye0 0.28 0C205 0.85 2N1131 0.20 
ACY18 0.20 BC113 0.10 BC214L 044 BFI56 0.70 B8Y41 0.28 OC309 0.40 2N1132 0.22 
.ACY19 0.20 BC114 0.15 BC225 0B6 BF156 0-48 B81795 042 P346A 0.20 2N1302 0.14 
ACY20 0.20 BC115 0.15 20226 0-86 BF157 0.65 138495A 012 P397 0.42 2N1303 0.14 
ACY21 0.20 BC116 0.15 BCY30 0.24 BF158 0-56 Bu105 2.00 OCP71 0-43 2N1304 047 
.4C1'22 0.16 BC117 0.15 BCY31 0.28 BF159 060 C111E 0.60 ORPI2 0.48 2N1305 0.17 
.ACY27 0.18 BC118 0-10 BCY32 0.80 BF160 0.40 0400 0.80 ORP60 0-40 2761308 0.21 
ACY28 0-19 BC119 0 80 BCY33 0.22 130182 0-40 C407 0.26 ORP61 0-40 2N1307 0.21 
1CY29 0-85 BC120 0.80 BCY34 0.25 20163 0-40 0424 0.20 8T140 0.12 2N1308 0.28 
ACY30 0 28 130125 0-12 BCY70 014 BF164 0.40 C425 0.50 ST141 0.17 2NI309 0-28 
ACY31 0-28 BC126 0.18 BCY71 0-18 BF/65 0.40 C426 0.35 TI543 080 2N1613 0.20 
ACY34 0.21 BC132 0-12 BCY72 0.14 BFI67 0.22 C428 0-20 UT48 0.27 2N1711 0-20 
A0Y35 0 21 BC134 0.18 BCZIO 0.20 BFI73 0.22 0441 0.80 20301 0-09 2N1889 0.82 
ACY36 0.28 BC135 0.12 BC7.11 0-25 BF176 0.86 C442 0.80 20302 019 2N1890 0.45 
ACY40 0.17 BC136 0 15 BCZI2 0.26 BF777 0.35 0444 0.85 2(1303 019 2111883 0.87 
ACY41 0-18 BC137 0.16 B1)721 0.80 BF178 0 80 C450 0-22 20304 0.24 2N2147 0.72 
ACY44 0.85 BC139 0-40 BD123 0.65 BF179 0 80 MAT100 0.19 20306 0.40 2N2148 0.57 
AD130 0 88 BC140 0.80 BD124 0.60 BF380 0-80 MAT101 0.20 20308 0.86 2N2160 080 
AD140 0.48 R0141 0.80 BD131 0.50 BF181 0.80 MAT120 049 20309 0-85 2762192 0.85 
AD142 0.48 110742 0.80 BD132 0-60 BF182 0-40 MAT121 0.20 20339 020 2N2I93 0.85 
AD143 0.88 BC143 0.80 BD133 0.66 BF1,83 0.40 MPF102 0.42 2G3394 016 2142194 0.85 
AD149 0.50 BC145 0-45 BD135 0.40 BF184 0-25 MPF104 0.87 20344 0-18 2N2217 0.22 
AD161 0.88 BC147 0.10 BD136 0-40 BF185 0-80 MPF105 0-87 20345 0.16 2N2218 0.20 

2N2219 080 2N3054 0.46 2N4059 0-10 
2N2220 0.22 2613055 0.50 2N4060 0-12 
2N2221 0.20 2N3391 044 2N4061 0.12 
2N2222 0.20 2N3391A 0-16 204062 0-12 
202368 0.17 2N3392 0-14 2N4284 0-17 
2762369 044 2N3393 0.14 2764286 017 
2N2369A 0-14 2N3394 0-14 2N4286 017 
2N2411 0-24 2N3395 0.17 2N4287 0-17 
2762412 0-24 2N3402 0-21 2N4288 0-17 
2N2646 0-47 2N3403 0-21 '2N4289 0-17 
2N2711 0.21 203404 0.28 2N4290 0-17 
202712 0. 2763405 0.42 2N4291 017 
2N2714 0- 22jj44J414 0.15 2N4292 0-17 
2N2904 0.17 2173415 0.15 2N4293 0.17 
2N2904A 0.81 2N3416 0.28 2N5172 0-12 
2N2905 0.21 2N3417 0.28 2N5457 0-86 
2N2905A 0.21 23525 0.75 2N5458 0-82 
202906 0.16 2N3646 0-09 2765459 0-40 
2N2906A 0.18 203702 0.10 28301 0.60 
2N2907 0.20 2N3703 0.10 28302A 0-42 
2N2907A 0-22 21)73704 0-11 28302 0-42 
2N2920 0.14 2N3705 0-10 28303 0.65 
2N2924 0-14 2N3706 0.09 28304 0-70 
2N2925 0.14 2N3707 0-11 28305 0-84 
2N2926 (G) 2N3708 0.07 28306 0.84 

0-12 2N3709 0-09 28307 0.84 
2N2926 (Y) 2N3710 009 20321 0.68 

0-11 2N3711 0.09 28322 0-42 
2N2926 (0) 2N3819 0.28 28322A 042 

0.10 2N3820 0-50 283t 0.58 
2N'1928 (R) 2N3821 0.86 2832 0.70 

0.10 2N3823 0.28 28325 0.70 
2N2926 (B) 2N3903 0.28 28328 0-70 

0.10 2N3904 111.110 28327 0-70 
2N3010 0.70 2N3905 0-28 28701 0.42 
2N3011 0-14 2N3908 0-27 40361 040 
2N3053 0.17 2N4058 0-12 40362 0.45 

DIODES AND EELl'IIlE86 
AA119 0.08 BY133 0.21 °A10 0 35 
AA120 0-08 BY184 50 0A47 0 07 
A4329 0.08 BYX38/30 0A70 0.07 
AAY30 0.09 0.42 0A79 0.07 
AA7.13 0.10 BYZ10 0-85 0A81 0.07 
BA100 040 BYZI1 0.80 0A85 0 09 
BA116 0-21 BYZI2 0-30 0A90 0 06 
B4126 0.22 BYZ13 025 0A91 0 06 
BA148 0.14 BYZ18 0.40 0A85 0-07 
BA154 0.12 BY Z17 0.85 0A200 0 06 
BA155 0-14 BYZ18 0 85 OA202 0-07 
BA156 048 BYZ19 0 28 81310 0.05 
BY100 0.15 C062 8019 0 05 
BY101 0.12 (Eg) 0A91 IN34 0 07 
B1105 047 0-05 MI` 0-07 
22114 0-12 Cg651 1N914 006 
BY126 0.14 (Eq) 0A70- 10918 0-06 
BYI27 0.15 0A79 0.06 IN414B 0 06 
1117128 0.15 OAS 0.85 18021 0 10 
BYI30 0-16 0A58L 0.21 10951 0 08 

NEW COMPONENT PAK BARGAINS 
Pack 
No. et,. Description Price 

1 260 Resistors mixed valueº approx. count by weight .. 0.50 
C 2 200 Capacitors mixed values approx. count by weight .. 0.50 
C 3 60 Precision Resistors 1%. -01% mixed values .. .. 0.50 
C 4 75 5th W Resistor, mixed preferred values .. .. 0.50 
C 5 5 Pieces assorted Ferrite Rods .. .. .. 0.50 
C 2 Tuning Gange, MW/LW VHF .. .. .. 0.50 
C 7 1 Pack Wire 50 metres assorted colours .. .. .. 0.50 
C 8 10 Reed Switches .. .. .. .. .. 0.50 
C 9 3 Micro Switches .. .. .. .. .. .. 0.50 
C10 15 Assorted Pots A Pre -Seta .. .. .. .. 0.60 

C11 6 Jack Sockets 3 x 3.5m 2 x Standard Switch Types .. 0.50 
C12 40 Paper Condensers preferred types mixed value. .. 0.60 
C13 20 Electrolytic, Trans. types 
C14 1 Pack assorted Hardware-Nuts/Bolts, Grommets etc... 0.50 
C15 4 Mains Toggle Switches, 2 Amp DAP .. .. .. 0.50 
016 20 Assorted Tag Stripe A Panels .. .. .. .. 0 50 
C17 10 Assorted Control %nob. .. .. .. .. 0.50 
C18 4 Rotary Wave Change Switches .. .. .. .. 0.50 
C19 3 Relays 8-24V Operating .. .. .. 0 50 

C20 4 Sheet, Copper Laminate approx. 10' x 7' .. .. 0.50 

Please add 10p post and packing on all component packs, Flue a further 10p 
on pack Noe. Cl, C2, C19, C20. 

PLUS -MUCH MORE - 
SEND NOW FOR THE 

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

JUMBO COMPONENT PA%8 
MIXED ELECT CONIC COMPONENTS 

Exceplioaally good value 

Resistors, capacitors, pots, electrolytic. 
and collo plus many other useful items. 
Approximately 31b, in weight. Price Incl. 
P. A P. 2150 only. 

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

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

3 Watts 
R.M.S. 
ONLY 
£2.63 each 
Modual Tested and Guaranteed" 
Qty. 1-9 8288; 10-25 82.28 Price each. Larger 
quantities quoted on request. Full hook-up diagrams 
and complete technical data supplied free with each 
modual or available separately at 10p each. 

SYSTEM 12 STEREO 
Each Kit contains two Amplifier Mod- 
ules, 3 watts RMS, two loudspeakers, 
15 ohms, the pre -amplifier, trans- 
former, power supply module, 
front panel and other acces- 
sories, as well as an illus- 
trated stage -by -stage instruc- 
tion booklet designed for the 
beginner. 
Further details available on 
request. £16.95 FREE 

P. & P. 

NOW -TURN OVER FOR MORE FANTASTIC OFFERS 
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60 0.25 0.25 0.35 0.36 0.47 0.60 0.53 
100 0.35 0.38 0.47 0.47 0.50 0.58 0.69 
200 0.35 0.97 0.49 0.49 0 57 0.61 0.75 
400 0.48 0.47 0.56 0.56 0.67 0.75 0.93 
600 0.53 0.57 0.68 0.68 0.77 0.97 1.25 
800 0.63 0.70 0.80 0.80 0.90 1.20 1.50 

SIL. RECTS. TESTED 

The largest selection 
NEW LOW PRICE TESTED S.C.R.'s 

PIV IA 9A 5A 5A 7A l0A IBA 30A 
TO6 T066T086T064T048T048T049T048 

1.15 
1.40 
1.60 
1.75 - 
4.00 

l'IV 300mA 750mA IA 1 6 OA 30,1 
60 0.04 0.05 00 íi.21 0.60 

1000.04 0-08 0-1 <gS:. 0.28 0-75 
200 0.06 0.09 0.0: (420 0.24 1.00 
4000.06 0.13 0.07 0.20 0.27 0-87 1.25 
6000.07 0.16 0.10 0.23 0.34 0.46 1.88 
800 0.10 0.17 0.11 025 0.97 0.56 2.00 

1000 0.11 025 0.14 0.90 0.46 0.63 2.50 
1200 - 0.33 - 0.38 0.67 0.76 - 

TRIACS 
VBOM 2A BA 10A 

TO -1 TO -86 TO -88 

Op gp Op 

100 80 60 76 
200 60 90 

76 1-10 400 

IAC8 
FOR USE " T 
TR IACB 
11R100 (1)32 h 

FRE 
One 50p Pak of your 
own choice free with 
order. valued 04 or over. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Pak No. EQ VT 

T1 303713 OC71 
T2 D1374 0075 
T3 D1216 OC81D 
T4 20381T 0081 
T5 20382T 0062 
16 203448 0C44 
T7 20346B 0C45 
T8 20378 0078 
T9 20399A 2571302 
T10 20417 AF117 

AU 50p each pak 

PN2060 NPN SIL. DUAL 
TRANS. CODE 1)1699 
TEXAS. Our price Up 
each. 

120 VCR MIELE DRIVER 
TRANSISTOR. Sim. 
It5X21 & C407, 2N1893 
FULLY TESTED AND 
CODED ND 120. 1-24 
17p each. TO.5 N.P.N. 
25 up 15D each. 

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

POWER 
TRANS 

BONANZA! 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 
2-88V 400mV (DO -7 
Cas a. 16W (Top- 
es ) lSp e IOW (80-10 
St d . All fully 
ten d 5% tol and 

ed. State voltage 
r quired. 

IO amp POTTED 

BRIDGE RECTIFIER 

on heat sink. 
IOOPIV. 90p each 

NEW LINE 
Plastic Encapsulated 
2 Amp. BRIDGE RECTS. 

50 v RMB 82p each 
100 v EMS 87p 
400 v 11618 46p . 

Size 15 mm x 6 mm. 

UNIJUNCTION 
UT48. Eqvt. 2N2646, 
Eqvt. TI843. BEN3000 
27p each, 25-99 262 
100 UP 20p. 

CADMIUM CELLS 
ORPI2 43p 

ORP60, O RP61 40p each 

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

6p 
20 For 0 60 
60 For 100 

100 For 175 
500 For 7.60 

1000 For 1800 

SIL. G . DIODES Op 

300mW 30 ..060 
4OPIV(Mln.) 100..150 
Sub -Min. 500..600 
Full Tested 1,000. 9.00 
Ideal for Organ Builders. 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI-PAK UNTESTED 

SEMICONDUCTORS 

Satisfaction GUARANTEED in Every Pak, or money back. 

Pak No. Deseription Price 

17 1 120 Glase Bub -Min. General Purpose Germanium Diodes .. 0.50 
U 2 60 Mixed Germanium Traneietore AF/RF 0.60 
U 3 76 Germanium Gold Bonded Bub -Min. Ilke OAS, 0A47 0.60 
U 4 40 Germanium Traneletore like OC81, AC128 0.60 
U 5 

U 6 

U 7 

U 9 

1110 

1111 

60 200mA Sub -Min. Silicon Diodes 0.60 
30 B11. Planar Trans. NPN like )38Y96A. 2N706 0.50 
16 811. Rectifiers TOP -HAT 750mA VLTG. RANGE up to 10000-50 

II 8 50 fill. Planar Diodes DO -7 Ohm 250mA like OA200/202 0-60 
20 Mixed Voltage., 1 Watt Zener Diode. 0.50 
20 BAY60 charge storage Diodes DO -7 Glas. 0.60 
25 PNP 811. Planar Trane. TO -5 like 2/41132, 2/42904 0.60 

1712 12 Silicon Rectifier. Epoxy 600mA up to 800 PIV 0.60 
U18 30 PNP-NPN 811. Transistors OC200 & 28 104 0.60 
1714 150 Mixed Silicon and Germanium Diode. 0.60 
U15 25 NPN 811. Planar Trans. TO.I Ilke BF761, 3N697 0.60 
U16 10 3 Amp Silicon Rectifier. Stud Type up to 1000PIV 0.50 
1717 30 Germanium PNP AF Translators TO -5 Ilke ACY 17-22 0.50 
1718 8 6 Amp Silicon Rectifier. BYZ13 Type up to 600 PIV .. 0.60 
U19 25 Silicon NPN Transistore like BC108 0.60 
U20 12 1.5 Amp Silicon Rectifier. Top Hat up to 1000 PIV 0.60 
U21 30 AF. Germanium Alloy Traneietore 20300 Series & 0071 0.60 
U23 30 MADT's like MHz Series PNP Translators 0.60 
1724 20 Germanium 1 Amp Rectifier. 03M Berle. up to 300 PIV 0.60 
1726 25 900 MHz NPN Silicon Trsn.letore 2N705, 88727 0.90 
U213 30 Fast Switching Silicon Diode. like IN914 Micro -Min. 0.50 
U27 12 NPN Germanium AF Transietor. TO -1 like AC127 0.60 
1729 

U30 
U31 
1/32 
1133 
U34 
1738 

1736 

1737 

U38 
U39 
U40 
1741 

U42 
U43 
1/44 

10 1 Amo OCR'. TO.5 can, up to 600 PIV CR81/25-600 .. 0.60 
15 Plastic Silicon Planar Trans. NPN 2N2926 ....... .... 0.60 
20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 0.60 
26 Zener Diode. 400mW DO -7 case 3-18 volts mixed .... 0.50 
15 Plastic Cane 1 Amp Silicon Rectifier. IN4000 Series .. O.ó0 
30 Silicon PNP Alloy Trans. TO -S BCY26 28302/4 0.60 
25 Silicon Planar Transistors PNP TO -18 2/42906 0.90 
25 Silicon Planar NPN Transistors TO -5 BFY60/61/62 0.60 
90 Silicon Alloy Trendstore 80-2 PNP 0C200, 28322 0.60 
20 Fast Switching Silicon Trans. NPN 400 MHz 2/43011 0.60 
30 RF. Germ. PNP Transistor. 2N1303/5 TO -5 0.50 
10 Dual Transistor, 6 lead TO.5 2N2060 0.60 
25 RF Germanium Translators TO -15, 0C45, NKT72 0.90 
10 VHF Germanium PNP Translators TO -1 NKT667, AF117 0.60 
25 Sil. Trane. Plastic TO -18 A.F. BC113/114 0.60 
20 811. Trane. Pla.tie TO.5 BC115/NPN 0.60 

U45 7 9A SCR. T066 up to 600PI V 1 00 

Code No's. mentioned above are given as a guide to the type of device in 
the pak. The devices themselves are normally unmarked. 

QUALITY TESTED SEMICONDUCTORS 
Pak No. Price 

£p 
QI 20 Red spot transistors PNP 0.60 
Q2 16 White spot R.F. transistors PNP 0.50 
Q3 4 OC 77 type transistors 0.60 
Q4 6 Matched transistors OC44/46/81/81D 0.60 
Q5 4 OC 75 transistors 0.60 
Q6 5 OC 72 traneistor. 0.50 
Q7 4 AC 128 transistor. PNP high gain 0.60 
Q8 4 AC 126 transistors PNP 0.50 
Q9 7 OC 81 tyre transistors 0.60 
Q10 7 OC 71 type translators 0.60 
Q11 2 AC 127/128 Complementary paire 

PNP/NPN 0.50 
Q12 3 AF 116 type transistors 0.50 
Q13 3 AF 117 typé transistors 0.60 
Q14 3 OC 171 H.F. type transistors 0.50 
Q15 7 2N2926 Sil. Epoxy transistors 

mixed colours 0.50 
Q16 2 GET880 low noise Germanium - 

transistore 0.60 
Q17 5 NPN 2 x 8T.141 & 3 x ST.140 0.60 
Q18 4 MADT'S 2 x MAT 100 Á 2 x MAT 

120 0.60 
Q19 3 MADT'S 2 x MAT 101 A l x MAT 

121 0.50 
Q20 4 OC 44 Germanium transistors A.F 0.60- 
Q21 4 AC 127 NPN Germanium transistors 0.90 
Q22 20 NET traneletore A.F. R.F. coded O -50- 
Q23 10 OA 202 Silicon diode. sub -min 0.60- 
Q24 8 OA 81 diode. 0.60 
Q25 15 IN914 Silicon diode. 76 PIV 75mA 0.60 
Q26 8 OA95 Germanium diodes mb -min 

IN89 0.60 
Q27 2 l0A PIV Silicon rectifier. I0425R 0.60 
Q28 2 Silicon power rectifiera BYZ 13 sass 0.50 
Q29 4 Silicon transistors 2 x 2N696, 

1 x 2N697, 1 x 2N698 0.60 
Q30 7 Silicon switch transistors 2/4706 

NPN 0.50 
Q31 6 Silicon switch transistor. 2/4708 

NPN 0.60 
Q32 3 PNP Silicon translators 2 x 2N1131, 

1 x 2N1132 0.90 
Q93 3 Silicon NPN tranoi.tore 2N1711 0.50- 
Q34 7 Silicon NPN transistors 2/42389, 

500MHz (code P397) 0.90- 
Q35 3 Silicon PNP TO.5. 2 x 2/42904 & 

1 x 2/42905 0.60. 
Q36 7 2/43646 TO -18 plastic 300 MHz NPN 0.50 
Q87 3 2N9053 NPN Silicon tranelstors 0.60 
Q38 7 NPN translators 4 x 2/43703, .0 x 

2/43702 0.60 

ELECTRONIC SLIDE -RULE 
The MK Slide Rule, designed to simplify Elec- 
tronic calculations feature. the following scales: - 
Conversion of Frequency and Wavelength. 
Calculation of L, C and fo of Tuned Circuit.. 
Reactance and Self Inductance. Area of Circles. 
Volume of Cylinders. Resistance of Conductors. 
Weight of Conductor.. Decibel Calculations. 
Angle Functions. Natural Loge and 'e' Function.. 
Multiplication and Division. Squaring, Cubing 
and Square Roots. Conversion of kW and Hp. 
A muet for every electronic engineer and enthusi- 
ast. Size: 2 cm x 4cm. Complete with case and 
instructions. Price each: 03.86 

SILICON PHOTO TRAN- 
SISTOR. TO -18 Lens end 
NPN Sim. to BP x 25 and P21. 
BRAND NEW. Full data 
available. Fully guaranteed. 
Qty. 1.2425 99100 up 
Price each 45p 40P 850 

2/43819 
2N3820 
2/43821 
2/43823 

F.E.T: S 
86p 2N6458 
60p 2N5459 
85p BFWIO 
SOp MPF105 

60p 
40p 

GENERAL PURPOSE GERM. PNP 
Coded GP100. BRAND NEW TO -3 CASE. POSS. 
REPLACE.:-OC26-28-29-90-35-36. NET 401-403- 
404-405-406-430-451-462-463. TI9027-3028, 2N260A, 
2N456A-457A-458A, 2/4611 A & B. 26220-222, ETC. 
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hie 
30-170. 
PRICE 1-24 25-99 100 up 

48p each 40p each 86p each 

SILICON High Voltage 250V NPN 
TO -3 caes. G.Y. Switching A Amplifier 
Appliatione. Brand new Coded R 2400 
VCBO 260/VCEO 100/IC 6A/30 Watts. 
HFE type 20/1T (MHZ. 115 WATT SIL 
OUR PRICE EACH : POWER NPN 
1-24 26-99 00 up 50p EACH 
50p 465 40p 

2N3055 

NEW EDITION 1911 

TRANSISTOR EQUIVALENTS 
BOOK. A complete craze reference 
and equivalents book for European, 
American and Japanese Transis- 
tors. Exclusive to BI -PAR 90p 
each. 

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

INTEGRATED CIRCUIT PANE 

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

UIC00 -12 x 7400 0.60 UIC46=507446 0-50 110086=607486 0-66 
UIC01 =12 x 7401 0.60 U1C47=507447 060 U1C90=507490 0.50- 
1.71CO2 -12 x 7402 0-50 UIC48=607448 0.60 1.71C91=507491 0.50- 
U1003-12 x 7403 0.60 UIC50 =12 x 7450 050 U1C92=5x7492 0.60 
UIC04= 12 x 7404 0.60 UIC51 =12 x 7451 0.50 171093=507493 0.60 
1J1C06=12x7405 0.60 111053=12x7453 0.60 112054=507494 0-60 
UIC06-8x7406 0.60 UIC54= 12 x 7454 0-50 UIC96=5x7496 0-60 
UIC07=8x7407 0.60 U1060 = 12 x 7460 0-60 UIC96=5x7496 0.60 
UIC10-12x7410 0-60 171C70=8x7470 0-60 UIC100=5x74100 0.60 
171C19=8x7413 0.60 UIC72=8x7472 0.60 UIC121 =5 x 74121 0.50- 
1.71C20 =12 x 7420 0-60 171C73=8x7473 0-50 111C141=5x74141 060 
UIC30 =12 x 7490 0-50 U1C74=807474 0.60 UIC151=5x74151 0.66 
171C40=12x7440 0-60 171C76=8x7475 0.60 UIC164=6074164 0.60 
UIC41=5x7441 0-50 171C76=8x7476 0.50 UIC193 = 5 x 74193 0.60 
111C42=5x7442 0-60 UIC80=507480 0-60 UIC199=bx74199 060 Cie» =5x7443 0.60 UIC81=5x7481 0.60 
171044m5x7444 0.60 UTC82=6x7482 0.60 UICXI=25Aseorted 
UIC46=5x7445 0.60 171083=507483 0-50 74'. 1-60 
Packs cannot be split, but 25 aseorted pieces (our mix) le available as PAK UIC X1.. 

BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF 
ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES - 
I8 BALDOCK STREET (A10), WARE, HERTS. 
TEL. (STD 0920) 61593. 
OPEN MON. -SAT. 9.15 a.m. to 6 p.m., FRIDAY UNTIL 8 p.m. 

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

65p PER PAIR 

SILICON 50 WATTS MATCHED NPN/PNP 
HIP 19 NPN TO -3 Plastic. BIP 20 PNP. Brand new. 
VCBO 100/VCEO 50/IC 10A. HFE type 100/ft 3mHZ. 
OUR PRICE PER PAIR: 
1-24 pre. 806 25-99 pre. 666 100 pre. SOp 

Ail mail orders please add 10p post and packing. Send oll ordere lo BI -PA R P.O. Box 6, 
WARE, HERTS. 
All mail orders please add 10p post and packing. 
Send all orders to BI -PAH P.O. BOX 5, WARE, HERTS. 
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-the lowest prices! 
74 Series T.T.L. I.C's 

GRA STILLLOWEST IO PRICE.FULL SPECIFICATION 
GUARANTEED. FAMOUS MANUFACTURERS I 

1 25 100+ 
SN7400 0.15 0.14 012 

1 25 100+ ßN7401 0.15 0.14 0Qß 
8N7402 0-15 0-14 0.12 8N7472 0.29 0.26 0.24 
5N7403 0.15 0.14 0.12 8E7473 0.37 0.35 0.32 
8107404 0.16 0-14 0-12 8107474 0.37 0.35 0.32 
5107405 0.16 0-14 012 8107475 0.45 0.43 0-42 
8N7406 0.85 0.81 0.28 8E7476 0.40 0.39 0.88 
5N7407 0.35 0.31 0.28 8N7480 0.67 0.84 0.58 
8N7408 0.18 0-17 0.16 8N7481 £1.20 £1 -lb 21.10 
SN7409 0.18 0.17 0.16 8107482 0.87 0.86 0.85 
5N7410 0.16 0.14 0.12 8107483 £1.10 £1.05 0.95 
8107411 0.25 0.24 0.28 8E7484 £1.00 0.95 0.90 
5107412 0.35 0-31 0.28 13N7445 £3.60 23.60 13.40 
8107413 0.29 0.26 0.24 8E7496 0.32 0.31 0.30 
8107410 0.43 0.40 0.88 8107489 £5.60 £5.25 £5 00 

8107417 0.48 0.40 0.88 8E7490 0.67 0.84 0.58 
5N7420 0.15 0.14 0.12 8E7491 £1.00 0-9b 0.90 
8E7422 0.50 0.48 0.45 8147492 0.67 0.64 0-b8 
5107423 0.50 0.48 0.45 8E7493 0.67 0.84 0.58 
SN7425 0.60 0.48 0.45 5107494 0.77 0.74 0.88 
8247427 0.45 0.42 0.40 5N7405 0-77 0.74 0.68 
8N7428 0.70 0-65 0.60 ßN7496 0.87 0.84 0.78 
5N7400 0.15 0.14 0-12 8E74100 £1.65 £1.60 £1.55 
8107432 0.46 0-42 0-40 8E74104 0.97 0.94 0.88 
SN7433 0.80 0.75 0.70 5N74105 0.97 0.94 0.88 
SN7437 0.84 0.62 0.60 8E74107 0.40 0.38 0.36 
0N7438 0.64 0.62 0.60 8E74110 0.55 0.53 0.50 
5N7440 0.16 0.14 0.12 8N74111 £1.25 £1.15 £1.10 
8N7441 0.87 0.64 0.68 81074118 £1.00 0.95 0.90 
8N7442 0.67 0-64 0.68 81074119 £1.85 £1.25 £1.10 
13107443 £1.80 £1.25 £1.20 SN74121 0.40 0.87 0.34 
SN7444 £1.80 £1.25 £1.20 0N74122 £1.40 81.80 £1.10 
ßN7445 al -80 £1.77 £1.75 SN74123 22.80 22.70 82.60 
8N7448 0.97 0.94 0.88 5N74141 0.87 0.64 0.68 
13N7447 £1.00 0.97 0.95 8N74146 £1.60 £1.40 £1.80 
8N7448 11.00 0.97 0.95 51074150 23.00 82.70 ßS-50 
13107450 0.16 0.14 0.12 51074151 £1.00 0.95 0.90 
5N7451 0-15 0 14 0.12 BN74153 £1.20 £1.10 0.95 
5N7453 0.15 0-14 0.12 51074154 LI.80 £1.70 81.60 
8107454 0.15 0.14 0.18 5N74155 £1.40 LI -30 £1.20 
5N7460 0.16 0.14 0.12 8N74156 £1.40 £1.30 £1.20 
8N7470 0-29 0.28 0.24 5N74157 £1.90 81-80 ß1L70 

LINEAR I.C's-FULL SPEC. 
Price 

Type No. 1-24 25-99 100 up 
BP 201C-SL201C 689 
BP701C-BL7010 689 
BP 7020-SL702C 68p 
BP 702-72702 68p 
BP709-72709 88p 
BP 709P-µA709C 86p 
BP 710-72710 44p 
BP 711-µA711 45D 
BP 741-72741 76p 
µA703C-µA703C 289 
TAA 263- 70p 
TAA 293- 909 
TAA 350 170p 
9.G.8. EA1000 8.68 

58D 459 
60p 45p 
ß0p 469 
459 40p 
84p 809 
MD 80p 
429 40p 
439 409 
ß0p 50p 
tep ß4p 
60p 55p 
75p 700 

1589 1500 

ROCK BOTTOM PRICES 
LOGIC DTL 930 Series I.C'. 
Type Price 
No. 1-24 25-99 100 np 
BP930 1ßp lip lop 
BP932 lap l2p 119 
BP933 HIP 12p lip 
BP935 18D 129 llp 

lip BP936 1ßp 12p 
BP944 13D 129 119 
BP945 25p 243 229 
RP948 129 lip 10p 
BP948 259 249 22P 
BP951 65D 80p 559 
BP962 lip lip 10p 
BP9093 4Gp 38p 859 
BP9094 40p 883 UP 
BP9097 40p 88D Up 
BP9099 409 88p 3ßp 

Devices may be mired to qualify for 
quantity price. Larger quantity price. 
on application. (DTL 930 Serles only). 

NUMERICAL INDICATOR TUBES 

MODEL 

Anode voltage (Vdo) 

Cathode Current (mA) 

Numerical Height (mm) 

Tube Height (mm) 

Tube Diameter (mm) 

I.C. Driver Rec. 

PRICE RACK 

CD66 11E116 3015F 
Waitron 

170min 175min 5 

211 14 8 

16 13 9 

47 32 22 

19 13 12 wide 

BP41 or BP41 or BP47 
141 141 

8170 £1.85 £190 

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

RTL MICHOLOGIC CIRCUITS 

Price each 

Epoxy TO -5 case 1-24 25-99 100 up 
uL900 Buffer 85p 83p 27p 
uL914 Dual 2i/p 

gate 869 88p 27p 
01,923 J -K lüp-flop 60p 47p 46p 

Date and Circuits Booklet for IC'. 
Price 7p. 

DUAL IN LINE SOCKETS. 
14 & 16 Lead Sockets for we with 

DUAL -IN -LINE I.C'e. TWO Ranges 
PROFESSIONAL & NEW LOW COOT. 
PROF. TYPE No. 1-24 25-99 100up. 
T80 14 
TSO 16 

p,. type 80p 27P UP 
86p up 80p 

LOW COST No. 
BPS 14 15p 1 
BPS 16 ' 10p lÿ 1lp 1ßp 

BI-PAK DO IT AGAIN! 

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

THE AL50 
* Frequency Response 15Hz to 

100,000-1dB. 

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

ONLY 

£3.25p each 

* Supply voltage 10-35 

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

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

Tailor made to the most stringent specifications using top quality components 
and incorporating the latest solid state circuitry and ALSO was conceived to 811 

the need for ail your A.F. amplification needs. 
FULLY BUILT - TESTED - GUARANTEED. 

STABILISED POWER 
MODULE SPM80 

AP80 le especially designed to power 2 of the ALSO 
Amplifiera, up to 15 watt (r.m.e.) per channel simul- 

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

circuit protection. With the addition of the Maine Trane - 
former MT80, the unit will provide outputs of up to 1.5 

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

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

Intercom Units, etc. Handbook available, lop PRICE £2.95 

TRANSFORMER BMT80 £1.95 p. & p. 25p. 

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

SPECIFICATION 
Frequency Response 20Hz - 20KHz ± 1dB 
Harmonic Distortion better than 0-1% 
Inputs : 1. Tape Head 1.25 mV into 50K 

2. Radio, Tuner 35 mV into 50K n 
3. Magnetic P.U. 1.5 mV into 50K R 

All input voltages are for an output of 250mV. Tape and P.U. inputs 
equalised to RIAA curve within ± 1dB. from 2013. to 20KHz. 

Baos Control * 15dB at 20Hz 
Treble Control ± 15dB at 20KHs 
Filters : Rumble (High Pass) 100Hz 

Scratch (Low Pass) 8KHz 
Signal/Noise Ratio better than - 65dB 
Input overload + 26dB 
Supply + 35 volts at 20mA 
Dimensions 292mm x 82mm x 35mm 

ONLY £11.95 
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1 

SPM80, 1 BMT80 & 1 PA100 ONLY £23.00 FREE p. & p. 

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

01-PAIK 
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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BOX OF SOLDER 
TWO SPARE BITS 
HINTS ON SOLDERING 
686 SOLDERING STAND 
646 INVADER SOLDERING TOOL 
e 7 

FROM ADCOLA 
THE BEST IN SOLDERING KITS 

Styrene packed with see-through top 
akes the perfect gift! 

Built to world 
safety standards 
The Adcola Invader Soldering Kit comes 
to you in a presentation pack ! 

The 'READY TO USE KIT' offers maximum 
versatility of a 23 watt soldering 
instrument. 

THE FABULOUS 
INVADERS 

SOLDERING INSTRUMENTS 

The number one accepted 
soldering instrument used 
by the professional in 
industry. IS NOW ON 
OFFER TO YOU. 

L 706 19watts f1.96 
L 646 23watts f2.12 
11076 27watts f2.18 

No heat sink required. Stock voltages 
110v., 220v. and 230/250v. 

only £3.99 

L686 
SOLDERING 

INSTRUMENT 
STAND 

The perfect instrument 
stand for your 'Invader'. 

f1'71 
PLEASE SEND ME THE FOLLOWING ITEMS 

NAME b ADDRESS 

b 4 ADCOLA PRODUCTS LTD. ADCOLA HOUSE 

GAUDEN ROAD LONDON, S W4 6LH 

TELEPHONE. 01-622-0291/3 

MULTI -CHANNELLED SOLDER 

Pre fluxed solder 
'READY TO USE' 

produced to B.S.I. 441 
IN HANDY SIZES. 
f0.41andf1.16 

INVADER SOLDERING KIT 
1076 'INVADER' 
646 'INVADER' 
706 'INVADER' 

686 SOLDERING STATION 
' z kg SOLDER REEL 

SMALL SOLDER REEL 
Postage Et packing add lop.free over f2 

Enclosing P:0 and cheque 

Pw 
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PRACTICAL 
WIRELESS 

VOL 48 NO 7 

Issue 789 

NOVEMBER 1972 

Is Ignorance Bliss? 
MORE than £100,000,000's -worth of audio equipment, 

half of which is hi-fi, is being sold in the UK every 
year. But according to the findings of the commercial 
research department of Philips Electrical, who published 
details of a survey earlier this year, this buoyant industry 
thrives in a sea of appalling ignorance. 

The report doesn't mince words. It says that "the level 
of ignorance encountered in a number of shops was startling". 
Many of them had inadequate audio facilities and expertise. 
When questioned, most dealers considered that the most 
important factor was the price, this being considered far 
ahead of design and performance. 

This will come as no surprise to knowledgeable types 
who have had to buy goods from such shops. But the 
report goes on to say that the customers' largest single 
source of information is not from friends, magazines, sales 
literature or advertisements, but from dealers. It goes 
without saying, then, that in this classic example of the 
blind leading the blind, the average customer comes out 
of the ordeal in a state of mental fog. 

To quote from the results of random samples: 44% did 
not know whether their cartridge was magnetic or ceramic; 
75% did not know the frequency response of their amplifier; 
60% could not give the audio output, and of those who 
could, 33% did not know if the figure was r.m.s. or music 
rating. Of more pertinent interest is that many people do 
not know whether or not they are listening to stereo. Many 
thought they were hearing stereo on Radios 1 and 2 and 
75% of intending buyers interviewed thought they heard 
stereo on Radio 1! 

It does not need a research team to expose the sad lack 
of competence (and, often, interest) inmany shops, and it 
follows lbgically that many customers must be similarly 
ill-informed. However, we feel that there is a dividing line 
between the depth of knowledge a customer needs to use 
his equipment properly and the knowledge which is simply 
a technical luxury. In view of this, we were delighted to 
read that, despite the epidemic of ignorance, 64% of 
customers were "very satisfied" with their equipment. 

One trade journal has suggested that we want a "big 
effort to create more unsatisfied customers". However, 
although we want people to appreciate good sound repro- 
duction, is it ethical to unsettle people who are perfectly 
content with their equipment in order to gain a few more 
kHz and a little less distortion which they probably could 
not distinguish? In general we are against ignorance but 
sometimes, especially in audio, it can be bliss! 

W. N. STEVENS-Editor. 

NEWS AND COMMENT 
Leader 
News ... News ... News 
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Letters 
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CQ! CQ! CQ! 
Practically Wireless by Henry 
On the Short Waves 

by Malcolm Connah and 
David Gibson, G3JDG 
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Reverberation Unit Part 1, 

by F. C. Judd 
The Progressive Six by F. G. Rayer 
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NEWS... NEWS... NEWS... 

Mini calculator 
Sinclair Radionics Ltd., annouce 
the world's smallest electronic 
calculator, just over 14in. thick, 

The Sinclair "Executive" per- 
forms all the functions of large 
desk machines although it is only 
2 inches wide by 512 inches long. 
The total weight, including 
batteries, is 212 ounces. The 
illuminated display has a capacity 
of 8 digits and the machine will 
add, subtract, divide and multiply 
virtually instantaneously. Other 
features include automatic squar- 
ing, reciprocals, fixed or floating 
decimal point operation, and a 
memory for locking in instruc- 
tions to repeatedly multiply or 
divide by a pre -determined factor. 

This calculator uses a single 
MOS chip containing 7,000 
transistors. Normally this type of 
I.C. consumes in the region of 
350mW which alone would rule 
out a really slim pocket calculator 
because of the large batteries 
that would be required. The Sin- 
clair calculator, however, includes 
a special circuit (patents applied 
for) which reduces the consump- 
tion to an average of only about 
20mW. This is achieved in two 
ways; firstly by switching off the 
I.C. completely in between clock 
pulses, relying on the capacitance 
associated with the active ele- 
ments to store the information, 
and . secondly by reducing the 
clock rate considerably (and 
hence the "on" period) when the 
calculator is not actually per- 
forming a calculation. 

Another factor contributing to 
the low overall power of the 
calculator is the way in which 
the display is driven. The battery 
voltage is chosen so that it is 
just sufficient to drive the mono- 
lithic gallium arsenide phosphide 
display directly so that no power 
is wasted in large dropper 
resistors. Indeed no such resistors 
are used at all as the display is 
driven directly from the chip. 
The batteries themselves are 
three tiny mercury cells of the 
type commonly used in hearing 
aids. These provide 20 hours of 
life. 

The keyboard, another item 
which contributes to the thick- 

ness of competitive machines, was 
specially developed for this cal- 
culator and is extremely thin, 
being only 4mm in depth. Price 
is £79 and every unit is guaran- 
teed five years. Sinclair Radionics 
Limited, London Road, St. Ives, 
Huntingdonshire PE 17 4HJ. St. 
Ives (04806) 4311. 

Texan Reprints 
Reprints of the "Texan" 20+20W 
Stereo Amplifier are now avail- 
able. 

They may be obtained by send- 
ing 35p (30p + 5p postage/pack- 
ing) to Practical Wireless 
Editorial, Fleetway House, Far- 
ringdon Street, London, EC4A 
4AD. - Hurry the demand will 
be great! 

Sheffield exhibition 
Sheffield Education Committee 
will be holding an exhibition next 
month with the theme "Communi- 
cations Today" at the Yewlands 
Comprehensive School, Creswick 
Lane, Grenoside, Sheffield, S30 
5NN. 

The dates of the exhibition are 
Friday and Saturday 3rd and 4th 
November and further informa- 
tion may be obtained from J. M. 
Nicholson, M.A., at the Yewlands 
School, telephone Ecclesfield 3778 
(from London the code is 074 15 
3778). 

Record care 
New from Bib is the Record Care 
Kit Ref. 43. Contained in a presen- 
tation 3 -colour printed see-through 
box will be a new all -chrome 
finish Groov-Kleen Automatic 
Record Cleaner incorporating 
counterweight, arm -rest and all 
the features of the other two Bib 
Groov-Kleen's Models 42 and 50, 
turntable spirit level, plastic 
record dust -off, stylus & turn- 
table cleaning liquid, right angle 
cleaning brush suitable for stylus 
and Groov-Kleen pad, and a 
turntable cleaning cloth. Recom- 
mended retail price for the 
Record Care Kit Ref. 43 is £2.49, 
including P.T. 
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NEWS... NEWS... NEWS... 
Siemens equipment 
The first Siemens record player 
to become available in the UK is 
announced by Interconti Elec- 
tronics, who also announce the in- 
troduction of the RS303 tuner 
amplifier. 

The RW346 stereo record 
player, comes complete with 
plinth and a protective dust 
cover. The arm is fitted with 
Shure magnetic pickup system 
and diamond stylus. The cabinet 
is available either in white or a 
light satinwood finish. 

The recommended retail price 
of the unit is £100.66p. 

The RS303 tuner amplifier to 
which the RW346 can be linked, 
is a stereo drive unit providing 
quadrosound reproduction. The 
receiver is equipped with built-in 
antennae covering all wave 
ranges. Station selection in the 
f.m. range is accomplished easily 
by using the five pre-set tuners 
each of which is tuned by a given 
control button. Price is £180. 
Interconti Electronics Ltd., 
Albany House, Petty France, 
London, S.W.1. 

R.F. signal generator 
Taylor Electrical Instruments 
have introduced the re -styled 
68A/M Mk 11 signal generator 
which covers 100kHz to 240MHz 
in eight switched ranges with 30% 
internal amplitude modulation be- 
tween 50Hz and 5kHz. All con- 
trols and sockets are panel 
mounted and include Set r.f. 
Level (with meter indication), Set 
a.f. Level, r.f. Output (switched 
1-10), Attenuator (0 to -80dB.). 

Strobe unit 
D awe Instruments Limited 
announce stroboscope, Type 

eI 

1209D. In addition to the many 
features of the well established 
Transistor Stroboflash, the new 
design provides a high sensitivity 
input (minimum external trigger : 

200mV r.m.s.) which enables the 
Stroboflash to be triggered 
directly from such sources as 
vibration meters, vibration 
analysers or from an electromag- 
netic pickup. 

The Stroboflash produces a high 
intensity white light and is 
capable of directly measuring the 
speed of any shaft or rotating part 
within the range 300 rev/min to 
18,000 rev/min. The very short 
duration of the light flashes 
makes it possible to measure 
speeds up to 180,000 rev/min! 
Dawe Instruments Ltd., Western 
Avenue, London, W3 OSD. 

Stubec Radio 
The above company have pub- 
lished a new catalogue which con- 
tains details and prices of radio 
components and special details of 
do-it-yourself loudspeaker com- 
ponents and grill fabrics. 

For your copy of this catalogue, 
send a stamped addressed fools- 
cap envelope to: Stubec Audio, 
2 St. Faith's Street, Maidstone, 
Kent. 

The Super Sovereign RP75 covers 
medium, long, two short and f.m. 
bands and it's the latest in the 
Hacker range of portable radios, 
taking over from the well-known 
Hacker "Sovereign." Retail price 
is £69. 

COME AND SEE US AT THE "AUDIO FAIR" 
Practical Wireless will be on Stand 18 (ground floor) at the International Audio Festival and Fair, Olympia from 
October 23rd -28th. 

One of the highlights of our stand will be a display devoted to the "TEXAN" 20 20W Stereo; Amplifier. You 
will also be able to get a reprint of the "TEXAN" for 30p. 

Amongst other items featured, there will be a Reverberation Unit, Loud -Hailer, Buzz -Bar, Car Radio, Miniature 
Organ, Radio Transmitter, Receiver, Power Supply and Audio Test Instruments. i 
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PART ONE 

REVERBERATION is an acoustical effect caused by 
the reflection of sound from hard surfaces 
within an enclosed space such as a large room 

or hall containing little sound absorbing material 
such as carpeting and padded furniture etc. The re- 
flections become multiplied as the sound bounces 
from surface to surface and reaches the ears as a 
series of echoes of very short duration. The overall 
effect however, is a sustained sound because the 
reflections may take a considerable time to die away 
completely, depending on the volume of the enclosed 
space. In a very large hall the dying away, or decay 
time, may be as much as several seconds. Reverbera- 
tion is quite unlike the more distinct single echoes 
caused by sound reflection in the open air from a 
single surface, such as a large building, or the echo 
effect produced by feeding a recorded signal from 
tape back into the recording amplifier. 

Spring Line Reverberation 
Reverberation is quite easy to produce artificially. 

All that is required is a) a means of obtaining a 
series of echoes of short duration, of a few milli- 
seconds in fact, and b) a means of sustaining repeti- 
tion of the echoes for at least two seconds. A length 
of coiled springy wire will do 
this if it is mechanically excited 
at one end; this can be done by 
using a simple electromagnetic 
sound transducer. The speed of 
sound vibration up and down the 
spring line is very slow when 
compared with the speed of elec- 

Reverb 
control ti 

Specification 

Microphone Sensitivity 

Line Input Sensitivity 

Microphone Input 
Impedance 

Line Input Impedance 
Output Impedance 
Frequency Response 

(without reverb) 
Signal to Noise 

(without reverb) 
Distortion Factor 

(without reverb) 
Reverb Delay Time 

0.5mV for 800mV output 
(without reverb) 

200mV for 800mV output 
(without reverb) 

Nominal 100ká2 

Nominal 10kí2 
Nominal 5kí2 
20Hz to 20kHz, either input 

Microphone: -60dB 
Line: -80dB 
Less than 0.5 per cent 

Approx 2 seconds 
maximum 

trical sound through wires. The spring line offers 
little resistance to vibration travelling along it and 
because of this the vibrations will continue to travel 
up and down the line for some time. The strength 
of the vibrations do, however, decrease slowly and 
eventually cease altogether. 

Line input 

Mic pre -amp 
Line 
amplifier 

Reverb unit 
drive amplifier 

Output 
amplifier 

Output 

-00000Q42-0Q994f 
Reverb unit 
pick-up amplifier 

Fig. 1: Block diagram of the spring line 
reverberation unit. 
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The complete reverberation unit 
The block diagram in Fig. 1 will help to clarify 

the principle of a spring line reverb system. First 
the direct signals from a microphone or other ex- 
ternal signal source are taken into the appropriate 
input. These are amplified and taken both to the 
output amplifier and to the spring line driving ampli- 
fier. The output from the latter drives the spring 
line and the reverberated signals are taken from the 
other end of the line, amplified and mixed with the 
direct signal. The output signal is therefore a mix- 
ture of both direct and delay signals. A control is 
inserted so that the level of signal from the rever- 
beration circuit can be adjusted to provide different 
reverberation levels or it can be cut off altogether. 
One can simulate the short reverberation of a small 
room or the long sustained reverberation of a large 
hall. 

dB 

15 Mic 

dB 

15 

10 

5 

o 

5 

10 

-15 

20 
Fo 100 1,000 10,000 100,000 

CKGYX 

Fig, 4: Frequency response curve of the reverb output amplifier. 

10 

5 

o 

5 

-10 

15 

.14 

Fo 100 1,000 10,000 100,000 

Fig, 3: Frequency response of the spring line driver amplifier. 

The Circuit 
The complete circuit is given in Fig. 2. The micro- 

phone preamplifier Trl and Tr2 is suitable for 
microphones of 200-600f1, or low impedance micro- 
phones with a matching transformer, or with a 
crystal microphone. The out- 
put from this is taken to a 
passive mixing network via 
the microphone gain control 
VR1. The line level signal 
input, suitable for any linear 
signals from about 200mV 
upward, is taken via the line 
input gain control VR2 and 
thence to the passive mixing 
network R7 and R8. 

The mixing network losses 
are recovered by the ampli- 
fier Tr3 and the output from 
this is taken via a passive net- 
work to a) the output emitter 
follower stage Tr4 and b) to 
the reverb unit driving ampli- 
fier Tr5, Tr6, Tr7 and Tr8. 
This amplifier delivers around 
1W at full reverb i.e., with 
the reverb control VR3 at 
maximum. The amplifier also 
has a special frequency re- 
sponse as shown in Fig. 3 to 
suit the response require- 

Reverb unit , 
o 1 Outputs 
Line 

Monitor amplifier 

Taperecorder 

(or other signal 
source) 

Mic 

Mixer 

Taperecorder 

(a) 

-- floReverb unit 

Line input 

Mic 

(b) 

.010 Reverb 
unit 

Line input 
Outputs 

(c) 

Fig. 5: Ways of using the spring line reverb unit. 

m Amplifier 

L.S. 

Taperecorder 

Monitor amplifier 

A view of the prototype showing the de/ay line at the bottom of the 
case with the electronic components mounted on the back of the 

front panel. 

L.S. 
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17' 

-81 
Mic input gain 

Mic input 

1' 

3' 3' 

3' 

1e 
t 

01 

3' 

te 

o o 
3. 
té 

o to 
f Line input gain Reverb control 

Line, input 
Revert mute 

(Remote switch) 

--e 

r-- 

1 I L_ 
1 aFF 

Reverb flH' - 
overload 
meter 

1 : CutW+ts, 2 

Panel neon 

3' 3; 34 2g - 1a 

Fig. 6: Details of the front panel component positions and the drilling dimensions 

ments of the spring line driving transducer. 
The output from the driving amplifier is taken to 

the spring line unit socket marked `Input' and also 
to the reverb overload meter circuit R37, IDl, C20 and 
the 50µA meter. The use of the meter will be ex- 
plained later. 

The output from the spring line unit, from the 
socket marked `Output', is taken to the amplifier 
Tr9 which also has a special frequency response as 
shown in Fig. 4. The signal from this amplifier is then 
taken to the emitter follower output stage Tr4. 

The output from Tr4 is split to two output sockets, 
both of which can be used to feed a tape recorder 
and/or amplifier, or two tape recorders, or amplifiers 
as required and as shown in Fig. 5. 

The reverb unit is mains operated by the trans- 

* components list 

former Tl, bridge rectifier BR1 and smoothing net- 
work C13, R23, and C12. The supply rail at C13 is 18V 
positive and this goes direct to the spring line 
driving amplifier. Further smoothing is needed for 
the signal amplifier stages, hence the addition of 
R23 and C12 from which the supply rail is 15V posi- 
tive. Note that the transformer MT280 has two 6V 
secondary windings which are connected in series to 
provide 12V to the bridge rectifier BR1. 

Construction 
The spring line reverb unit is a type HR162 

(Henry's Radio Limited) and is 1678in long. This will 
just fit into a Lektrokit case (17in long) in which the 
prototype unit as shown in the photos was built 

Resistors 
R1 6800 R16 1kí R31 68011 
R2 150kí R17 22kí R32 5612 

R3 150kí R18 10kí2 R33 11(12 

R4 390k0 R19 47kí R34 0.50 
R5 1i212 R20 ík0 R35 0-512 
R6 10kí R21 47h11 R36 5612 

R7 15k0 R22 4.7kí R37 22k1) 
R8 15k0 R23 68012 R38 12kí2 
R9 12k0 R24 47k12 R39 12ík0 
R10 120k0 R25 151(0 R40 1kí 
R11 10k12 R26 120kí2 R41 22012 

R12 1 k12 R27 39k12 R42 10kí2 
R13 1000 R28 220 R43 1 1(12 

R14 56k12 R29 471(0 R44 68kí2 
R15 10k0 R30 39012 
All resistors ¡W, 5 per cent tolerance except R34 
and R35 which are 1W. 

Capacitors 
Cl 51cF C10 1001F C19 1001eF 

C2 100pF C11 100pF C20 101<F 

C3 101íF C12 250/2F C21 250/e F 

C4 5/2F C13 2000/eF C22 5/e F 

C5 5/2F C14 0.05/4F C23 1 

C6 5/2F C15 6800pF C24 0-1pF 
C7 50/2F C16 25í1F C25 5/eF 
C8 100/eF C17 250/íF C26 6800pF 
C9 51íF C18 4700pF 
All values above 1/2E are electrolytic types and 
should have a working voltage of at least 25V, 
except C13 which should be at least 35V. Values 
below 1/2F can be any type, Mylar, ceramic etc. 

Semiconductors 
Tri BC109 Tr5 BC108 
Tr2 BC109 Tr6 AC128 
Tr3 BC109 Tr7 AC176 
Tr4 BC109 Tr8 AC128 

Miscellaneous 
VR1, VR2 and V 

PR1 
Spring Line Unit 

Transformer T1 

Neon 

R3 

On -off switch SW1 
Overload Meter M1 
Jack Sockets 
Phono Plugs 

Case 

Circuit Board 

Aluminium 

Tr9 BC109 
BR1 BY164 or 
similar silicon 
bridge rectifier 
(40V, 1.5A) 

Each 10k12 log. Slider types 
Eagle RR11 
10012 preset carbon type 
Type HR162 (Henry's Radio 
Ltd.) 
240V primary, 6V -}-6V second- 
ary, 280mA (Eagle Type MT280) 
Panel type (prototype is Eagle 
RR30) 
Toggle type 
5022A, Eagle type MR2P 
5 -off required 
2 -off required 

Lektrokit, 17 x 5 x 5in. Made up 
from Front panel (1) LK401, 
Side Plates (2) LK311, Top, 
Back and Bottom Plates (3) 
LK501. 
Available from Home Radio 
Plain Veroboard, 0.1510. matrix, 
see text 
16s.w.g. (for heatsink and power 
supply chassis); ¡ x ¡in. angle, 
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Front panel 

3é 

1 
Top Fig. 7 (left): Location of the main circuit board and the power supply 

chassis behind the front panel. 

Stand off pillars 

Clip type heatsinks 

2 

71 
Aluminium angle i'x 

r-- 

Tt 

L_ 

Power supply chassis 

Circuit board 

Lektro kit case 

Heatsink 
18 s.w.g.aluminium 

_J 

Mounted on 
circuit board 

Fig. 10: Details of the heatsink for Tr7 and Tr8. 

CKG7a0 

- 

Fig. 8 (above): Rear view of the front pane/ showing the siting of the 
circuit boards. 

Stand -Off plllars- 

Fig. 9 (above): Siting of the spring line unit 
within the case. 

On the left is shown a view of the prototype 
illustrating the siting of the component boards. 

(see components list for details of 
the Lektrokit case which is 17 X 5 
X 5in). A similar metal case of the 
same dimensions could of course 
be used. 

Details for drilling the front panel 
to accommodate the slider type 
controls and signal sockets etc. are 
given in Fig. 6. The size of the hole 
for the overload meter will depend 
on the meter used but it must be 
a 50µA type. 

The circuit board containing all the amplifier 
stages is mounted behind the front panel as shown 
in Figs. 7 and 8. The power supply is assembled as 
a separate chassis and this is mounted as shown. 
The spring line unit is mounted at the bottom and 
rear of the case and raised slightly on stand-off pillars 
as shown in Fig. 9 and with the output and input 
sockets facing towards the front. 

The next stage is the circuit board which is 1078 X 
5in. and is mounted on the front panel by means 
of 38 X 38in. aluminium angle and the stand-off pillars 
as in Fig. 7. Note that Tr7 and Tr8 must be mounted 
on a heatsink as in Fig. 10 which is made of 16 s.w.g. 
aluminium to the dimensions given. 

TO BE CONTINUED 
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Ifyou want a job done properly, 
do it yourself. 

Incredibly, almost half the money you spend 

on a speaker system simply goes to pay for -the 

package it comes in:the cabinet. 
Asa result, if you're on a tight budget, the quality 

of the speaker drive unit suffers. 
At Eagle, we've a simple solution to the problem, 

do-it-yourself. 
Stereo speaker systems are easy to build and 

cost very little. 
Yet you'll end up with the same quality as a lot of 

the higher priced systems you'll find in the shops. 
(You can even match them to your furniture.) 

Have a look at the chart below and you can see 
how many good quality Eagle speaker drive units 
there are to choose from. 

You'll find all full range speaker drive units 

come with full cabinet working d rawingss` 

And all accessories come with complete 
installation instructions. 

Once the job's done, you'll find you can go on 

adding to your system too. 
Since all Eagle drive units are compatible, 

adding in a mid range speaker or tweeter is 

no problem. 
After.that, of course, you'll have nothing more 

to do but sit back and enjoy the music. 
With the extra satisfaction of knowing there 

are still a few people around who can do 
a job properly. 

Eagle Internal knial 

MODEL TYPE PRICE MODEL TYPE PRICE 

Bess/Full Range Units Mid Range Units 

FR4 Cone 4.90 AA12 Cone 4.23 

FR65 Dual Cone 6 80 High Frequency Units 

FR8 Dual Cone 8.90 CT5 Cone 1.20 

Crossover Networks CT10/8 Horn 2 40 

CN23 2 way 1 10 CT10/16 Horn 2 40 

CN28 2 way 1 10 HT15 Horn 3 50 

CN216 2 way 1 10 MHT10 Horn 3.60 

SN75 2 way 220 HT21 Horn 4.20 

FF5 3 way 260 OT33 Dome 5.20 

Eag,e International Preos,on Centre Heather Par. Gave 
Wembley HAO 1SU Telephone 01 903 0144 

*Please send me your free advance 
copy of full cabinet details. 

Name 

Address 

PW2 

L -J 
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THE MIDLAND 

NATIONAL 
AMATEUR 

RADIO 

ELECTRONICS 
EXHIBITION 

AT THE 

GRANBY HALLS 
LEICESTER 

OCTOBER 
26th to 28th 1972 

SPONSORED BY THE AMATEUR 
RADIO RETAILERS ASSOCIATION 

COME AND SEE THE LATEST 
DEVELOPMENTS IN RADIO 

COMMUNICATIONS AND 
ELECTRONICS. WORLD-WIDE 

CONTACTS FROM THE 
EXHIBITION. 

LARGE CAR PARKS 
EASY ACCESS FROM M1 

MOTORWAY. 
ADMISSION 20p. 

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

RADIO EQUIPMENT. 
OPENING TIMES THUR.-FRI. 26th. -27th. 

12 NOON to 9pm. 
SATURDAY 28th. 10am. to 7pm. 

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

TO AND FROM THE SHOW. 

YOU MUST HEAR 

miniWiSE audiLECT 
YOUR 

PERSONAL TUTOR 

THE 

No.1 
HIT 

Bring PLEASURE to your CAREER or 
HOBBY through Integrated LEARNING. 
ORGANISED TUITION in your own HOME 
at your own SPEED-with the TUTOR OF 
YOUR CHOICE will give you rapid UNDER- 
STANDING-the key to SUCCESS. 
ASSURE YOUR FUTURE IN RADIO, T.V. 

or ELECTRONICS 

For FREE 
details of 
UNIQUE 
sensible method just send us your name and address 
quoting PW11. No one will call. Or include only 90p 
to own a trial lesson* on either a C90 cassette in lib. 
case, or L.P. Tape (state which). 
* Your money INSTANTLY REFUNDABLE if not 100% 
convinced that this can be the turning point in your 
hobby or career. 

Write now-right now to- 
MINIWISE PRODUCTS 
Freepost, Bletchley, Bucks. 

(No stamp required) 

THE NATURAL WAY TO LEARN 

BRITISH MADE AMATEUR RADIO EQUIPMENT 

K. W. ELECTRONICS LTD 
DEPT. 'A', I HEATH STREET, DARTFORD, KENT DAI 2LH 
Why not improve your reception or transmission of Amateur signals 
by using British designed and built equipment from K.W. ELEC- 
TRONICS. Listed below are some of the many items either built or 
stocked by us:- 
ANTENNAS 
K.W. Trap Dipole, for improved reception and transmission, covering 
IO to 80 metres Prices £14 to £20 (Above can be supplied in D.I.Y. Kits) Prices from E10.00 
18AVT/WB Vertical Antenna 10 to 80m Price £35.50 
ASP 629 2 metre Mobile Whip £6.00 
TRI -BANDER G -WHIP Mobile (with 30" telescopic section) £10.45 Insulators 3" Black Poly Per pair 20p 
Co -Axial Cable 52 or 75 OHM Per metre 23p 20p 
Enamelled Copper Wire 14swg Per metre 4p Polypropylene Cord ML2 200 lbs B/S per 100 metres E1 .33 

MI.6 600 lbs B/S per 100 metres £3.65 
Balun. K.W. Type LI 95 

H.Z.P. Type I -A £4.80 
Belling -Lee TV Antenna Balun 75p 

I pair K.W. Traps plus I ceramic Tee peice £4.50 
K.W. E -ZEE Match. Antenna matching unit 10-80m 
K.W. Antenna Switching Unit (switches I to 3 antennas) 
K.W. 101 Standing Wave Ratio Meter 
K.W. 103 S.W.R. and Power meter combined 
K.W. Dummy Load (52 or 75 OHM) 
K.W. 107 comprising:-S.W.R. meter, watt meter, Dummy 

Load (52 or 75 OHM) E -ZEE Match, 
and an Antenna switching system 
(to switch up to 5 separate anten- 
nas). Built into the K.W. 'G' Line 
Cabinet 

£15.00 
£3.75 
£9.25 

£12'50 
£7.00 

£40'00 
OTHER EQUIPMENT FROM K.W.:- 
Complete Amateur Stations, 

Transceivers. Receivers. Transmitters. 
All in matching 'G' line Cabinets. 

SEND A LARGE S.A.E. FOR FURTHER DETAILS OF EQUIP- 
MENT LISTED ABOVE, AND MANY OTHER ITEMS TOO 

NUMEROUS TO DETAIL HERE 
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THE 
PROGRESSIVE SIX 

F. G. RAYER 

THIS portable receiver uses silicon n.p.n. epitaxial 
planar transistors in the first four stages, 
followed by a transformerless output stage 

employing germanium n.p.n. and p.n.p. comple- 
mentary transistors. The circuit is relatively simple, 
while offering good sensitivity and adequate power 
output. 

When completed, the receiver has three wave- 
bands-long waves, medium waves and bandspread- 
ing of the h.f. end of the m.w. band (also sometimes 
termed Luxembourg Bandspread). However, though 
the switching associated with the provision of such 
bands is not very complicated, it does seem that it 
is sometimes a source of difficulty or wiring errors 

R1 

18k 

Tr1 
BF194 

Tr2 
BF195 

47k 

during building. So the receiver is first constructed 
with one band coverage, tuning m.w. only. When it 
has been found to give proper results in this form, 
the few additional items required to add bandspread 
tuning and l.w. coverage are incorporated. It would, 
in fact, be easy to limit coverage to l.w. and m.w. 
only, if the bandspread range is not required, or even 
to omit l.w. where this band is not wanted. 

CIRCUIT 
Fig. 1 is the circuit as constructed for one wave- 

band, the m.w. ferrite rod winding Ll tuned by VC1, 
and the oscillator coil L3 tuned by VC2. VC1/2 is 

R6 R7 C6 
330k 390 O.19F 

Tr3 
BF195 

C11 
200 

yF 

T P.Á119 

C8 
.1yF 

R9 
2 2k 

C VR1 

rFF 

R14 1.5k 

Tr4 
BC149 

AC127 

+9V 

mm320 yF 

R13 R15 
47 2.2 

Ma C10 
BE» 1yF 

L 

R16 
2.2 

51, -ve o- 
J ® 

Fig. 1. Circuit of the basic receiver for normal medium wave reception. The additional bandswitching circuit is shown in Fig. 4. 
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fig. 2: Plan view of components mounted on top of circuit board 
with details of the mounting for the ferrite rod aerial. NOTE: Speaker 

should be shown connected to centre and RIGHT-HAND pin. 
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fig. 3: Wiring on reverse side of circuit board together with transistor 
lead -out connections. 
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O 0 0 0 0 0 0 0 0 
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a ganged capacitor with the trimmers TC1 and TC2 
incorporated. 

L2 is the m.w. base coupling winding for the 
oscillator/mixer Trl. Tr2 and Tr3 are the IF ampli- 
fiers using BF195's. Diode D1 is the detector or 
demodulator which also provides a.g.c. bias for Tr2. 
The collector circuit of Tr3 is decoupled by C6 and 
R7. Because of the very high gain of these transistors, 
it may be necessary to take certain steps to avoid 
squegging or instability, as described later. This 
depends to some extent on individual transistor 
characteristics. 

MC- Metal chassis 
© MC 

VR1 is the volume control feeding Tr4. Tr5 and 
Tr6 are used in a directly coupled driver -output 
arrangement which will be found to give good results 
and plenty of volume with a 15f1 or 18í2 speaker. 

CONSTRUCTION 
The controls are mounted on a 5 X 2in. "universal 

chassis" flanged member, Fig. 2. The top flange is 
cut off, to clear TC1 and the variable capacitor. When 
mounting this item, with its spindle through a clear- 
ance hole, it is necessary to use very short bolts, or 
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*Information on our sophisticated 
but low-cost kits .. . 

*New 1214 Audio Range. Build your 
system in a few evenings. 

*New loudspeaker range. 
*Unbeatable quality and speci- 

fications. 
*Incredibly good value for your 

money. 
*New continuous credit and no - 

deposit terms. Even includes instru- 
ments. 

*Over 30 new models. 
*Over 130 models in range. 
*Packed full of invaluable 

information about the world's finest 
electronics .. . 

It's New. It's the biggest Audio/ 
Instrument kit catalogue in the U.K. And 
it's absolutely FREE. 

Our new jumbo size Heathkit 
catalogue is full of good things : low-cost 
Testers and Instruments, Metal Detectors, Electronic 
Calculator, Intercoms., Amplifiers, Tuner/Amplifiers, 
Tuners and Loudspeakers -there's even a Battery 
Charger. 

You name it, Heathkit can supply. What's 
more, you can build everything yourself. Heathkit 
help you each step of the way. Simply follow the 
Heathkit step-by-step construction manual. It's 
like.painting by numbers but with something unique at 
the end of it. Fantastically satisfying, and less 
expensive than buying readymade. Our products are 
advanced in specification and performance. And 
they're regularly reviewed by leading journals. You 
have to be good to merit that sort of treatment. 

We guarantee that by using the Heathkit step-by- 
step construction method you can build a piece of 
electronic equipment without needing to know the 
first thing about electronics. 

Mail the coupon today for your copy of the free 
Heathkit catalogue. The kits shown take just one or 
two evenings, and we promise that whichever kit you 
choose it'll be more rewarding than washing the car 
or watching television. 

Why not visit your Heathkit Electronics 
Centres ... and see our Instruments and Testers. 
London 233 Tottenham Court Road. Telephone : 01 636 7349 

Open hours : Monday - Saturday 9-6.00 p.m. 
Birmingham 17-18 St. Martin's House, Bull Ring. 
Telephone 021 643 4386 Open hours:Friday - Saturday 10-5.30 p.m. 

Gloucester Cole Avenue Roundabout, Bristol Road. 
Telephone 045229451 Open hours : Monday - Friday 9-5.00 p.m. 
Saturday 9-12.30 p.m. 

Want to know more? 
Mail the coupon for a FREE CATALOGUE. 
Don't forget ... This includes 
Instruments and lowcost Testers. 

rPlease send me the FREE New 1972 Heathkit catalogue 

I Name I 

Address I 

I1 HEATHKIT 
7 HEATH (Gloucester) Ltd., 

Dept. PW 11/72 
LSchlumberger Gloucester GL2 6EEJ 
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MAINS MOTOR 
Precision made -sa used In 
record decke and tape recor- 
ders -ideal also for extractor 
fan, blower, heaters, etc. New 
and perfect. Snip at 86p. 
Postage 20p for first one then 
10D for each one ordered. 

MINIATURE 
WAFER SWITCHES 
2 pole, 2 way -4 pole, 2 way - 
3 pole, 8 way -4 pole, 3 way -2 
pole, 4 way -8 pole, 4 way -2 pole 
6 way -1 pole, 12 way. All at 20p 
each £1 80 for ten, your assortment. 

SPARTAN Portable 
RADIO 

6199 Only. - Six translator 
medium wave pocket loud- 
speaker radio. Loud and with 
good tone will make 
wonderful Chrletmas 
present. Buy while etocks 
last. Full money back 
guarantee. 
RENITONE med. wave 7 translators £1.95 
ELECTRIC CLOCK WITH 2OAMP. 
SWITCH 
Them units are as fitted 
to many top quality 
cookers to control the 
oven. The clock le mains 
driven and frequency 
controlled so it Is ex- 
tremely accurate. The 
two email dial. enable 
switch on and off times to be accurately set -also 
on the left le another time or alarm-thle may be 
set in minute. up to 1 hour. At the end of the 
period a bell will Bound. Offered at only a fraction 
of the regular price -6260, lees than the value of 
the clock alone -poet and loe. lip. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self-regulating 
temperature control. 50p poet free. 

IRESETTABLE FUSE 
How long doe. it, take you to renew a 
fuse? Time yourself when next one 
blows. Then reckoning your time at 
£l per hour see how quickly our 
reeettable fume (auto circuit breaker) 
will pay for itself. Price only 41 each or 

611 per dozen, epeeify 6, 10 or 16 amp -simply 
ill is Waco J a,rffrh. 

FLUORESCENT CONTROL KIT 
Each kit comprises seven Items -Choke, 2 tube 
ends, starter, holder and 2 tube clips, with 
wiring inetructione. Suitable for normal fluorescent 
tubes or the new "Grolux" tubes for fish tanks 
and Indoor plante, Chokes are super -silent, meetly 
resin tilled. Kit A-15-20 w. £1. Kit B-80-40 w. 
61. Kit C-80 w. 61.80. Kit E-66 w. 61.20. 
Kit F for 8ft. 126 w. tube 2175. Kit MF1 le for 
Si... 910. and 121n. miniature tubes 41. Kit MVO 
for 211n. 13 w. miniature tube £1. Postage on 
Kits A and B 28p for one or two kite then 23p 
for each two kits ordered. Kite C, D and E 29p 
on first kit then 18p for each kit ordered. Kit 
F 88p then 23p for each kit ordered. Kit MF1 18p 
on tiret kit then 15p on each two kite ordered. 

DOOR INTERCOM 
Know whole calling and epeak 
to them without leaving bed. 
or chair. Outfit comprises 
microphone with call push 
button, connectors and master 
intercom. Simply plage to- 
gether. Originally sold at £10. 
Special snip price 8860 plea 
20p poetage. 

SOLDER GUN 
Al mnet for every busy man, gives 
almost instant heat alsbusy Illuminatedgive 
job. 100 watt 8826 plue poet and 
ins. 20p. RIO JOB 250 watt model 
£4.75 plue poet and ins. 40p. 

MAINS TRANSISTOR POWER 
PACK 

Designed to operate transistor sets and amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PP6, 
PP7, PP9 and others. Kit comprisse: main transformer rectifier, smoothing and load resistor. 
condenser. and inetroctione. Real snip at only 
83p, plus 20p poetage. 

MULLARD AUDIO AMPLIFIERS 
All in module form, each ready built complete 
with heat sink. and connection tage, data sup- plied. 
Model 1163 500m watt power output 76p. 
Model 1172 710m watt power output 85P. 
Model EP9000 4 watt power output £145. 
10% discount If 10 or more ordered. 
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MULLARD 
4--4 

STEREO 
AMPLIFIER 
We demonstrate these daily and almost always a eale resulte; it really is a cracking amplifier. Only Mallard with their know how could have made it poeeible at this low price. SPEC.: Mains operated. 
4 watts muelo or speech per channel. Double wired power eupply eliminate& cross talk. Harmonic distortion less timan 2%. Frequency reeponee 60hz- 16Khs. Input suitable for pick up tuner or microphone. 0 month guarantee. Only £996 + 30p poetage and insurance. 

COMPUTER TAPE 
2,400ft of the Best Magnetic Tape money can buy -users claim 
good result, with Video and Bound. lin. wide £100 plus 38p poet and insurance, with cassette. f in wide 61.00 plus 30p poet and insurance with cassette. fin. wide 85p plus 25p poet and insurance with cassette. Spare epoole and cassettes -lin 769, fIn. 75p each plu. 20p poet and Insurance. 

TANGENTIAL HEATER UNIT 
This heater unit le the very latest type, me,t 
efficient, and quiet running. Is as fitted in Moonr 
and blower heater. coating £16 and more. We have 
a few only. Comprieee motor, impeller, 2h15 

2 and 3kW and with thermal safety cut-out. Can 
element and 1kW element allowing switching 

be fitted into any metal line cane or cabinet. O is 
need control switch. 68 .60, 3kW Model as above except 2 kilowatts 68.60. Don't miss this. Control 
Switch 86p. P. A P. 40p. 

HONEYWELL PROGRAMMER 
Thie ie a drum type timing device, the 
drum being callibrated in equal divielone 
for switch Betting purpose. with trips, 
which are infinitely adjustable for poeition. 
They are also arrange' to allow 2 opera- 
tions per switch per rotation. There are 16 
changeover micro switches each of 10 amp 
type operated by the trips thus 15 circuits may 
be changed per revolution. Drive motor le 
main, operated 6 rove per min. Some of the many 
wee of this timer are Machinery control, Boiler firing, Dispensing and Vending machines, Display lighting animated ana signs, Signalling, etc. Price from maker, probably over £10 each. Special snip price 6576 plus 26p poet and insurance. Don't miss this terrific bargain. 

THIS MONTH'S SNIP 
TIMAC 24 hoar 16 amp Clock Switch. Self-contained unit for Ilex connection to the mains. Clock awitche, 2 on/offs per 24 hours. 
Operates a 15 amp switch. All neatly made up in an ivory moulded cane with outlet socket. The only snag le that the outlet socket le the continental type. Plugs for these can be bought In dale country alternatively you could fit a connector 
strip in place of the outlet eocket. Overall size of thts unit le approx. 4' x 25' x 3' and the clock has a clear perspex cover which le easily removable for reprogramming. Ideal for blanket controller etc. Price £2.76 each. 

THYRISTOR LIGHT DIMMER 
For any lamp up to 1kw. Mounted on switch plate to fit 
in place cf etandard switch. Virtually no radio interference. 
Price £2 96, plue 209 poet and insurance. 

DIGITAL COUNTER TIMER 
very atable and reliable cryetal control- 
led circuit. Capable of work in excess of 
15 MHz. Conetruction elmpllfied by use 
of 15 Integrated circuits. Complete kit 
with case £89.50 or construction data 
and price list 6Op. 

MULLARD AUDIO AMPLIFIER MODULE 
Ueee 4 translators, and has an output of 760mW into 
8 ohms speakers. Input imitable for crystal mic. or pick-up 
9V battery operated. Size lin long x 111n wide x lin high. 
SPECIAL SNIP PRICE 60p each. 10 for £6.40, 100 for £60. 

3 STAGE PERMEABILITY TUNER 
Made originally for Radiomobile car radios. This le a medium 
wave tuner with a frequency coverage 16kc -526ke. Aerial, RP and oscillator section, (long wove coil available) email size. only 
25 + 2 + r. Can be used with our IF module and AF modules 
and a few Inter connection components to make a complete 
compact receiver. Circuit supplied. Price 86p. lees 10% for 10. 

Slide Switches. SP Change over spring return 250v 1 amp. 10p. 

IMMERSION HEATERS BY REMPLOY 
Standard fitting for domestic water tanks, 
made by the famoue Remploy Company. 
Complete with /sealing washers suitable 
for 200-240 volts A.C. Depth into tank 11'. 
25 kw or 3 kw. £2 plea 409 each poet and insurance. 

13 AMP TWIN GANG SOCKETS 
Offered at lees than wholesale price your 
opportunity to replace those dangerous 
adaptors -brown bakelite flush mounting - 
standard fitting. Unewitched 209 each, separ- 
ately switched 30p each. Separately switched 
and with neon on/off indicators 469 each. Lees 
10% ten or more + 20p postage if order under 
£6.00 

OCKET CIRCUIT TESTER 
Teet continuity of any low 
resistance circuit, house 
wlring, car electric.. Tests 
polarity of diodes and rec- 
tifiers.,. Also ideal size ¡pp 

conversion to signal infector 
It supplied). 80p or 2 for 

poet paid. 

AMPCTFiER IN A E WITH 
SPEAKER 
Marketed by Brittle Relay tinder the name 
Luxletor. Thiele Ina very neat looking cabinet and 
Is ideal around the home or In the workshop for trouble shooting or for testing out a quick lash up. 
Sloe approx. 95' X 65' x 31' deep. Input le via 
a matching transformer and volume control and amplifier may be powered by an internal 9v battery or an external 110v enurce. Speaker is an 
R -A eliDtical 6'x81. 10,000 game. The amplifier 
proper la a Newmarket model ref. P.C.4. Price 
8380 each, 10 for 68150. Poet and ineurapeellOP 

BAKELITE INSTRUME 
CASE 

Size approx. 61' x 31' X 2' 
deep with braes Incerta in four 

corner. and hakelite panel. This 
le a very strong case suitable to 

house instrumente and pedal rig 
etc. Price 46p each. 

S 
Complete as illustrated. Save 
your legs, time end temper, 
.Imply by putting In some 
telephones. Kx. G.P.O. not 
new- hut guaranteed in good 
condition and serviceable. 
Supplied with diagram and 
instructions showing how to 
connect. Price 76p each+50p 
poet or 2 for £2 post paid. 

Also available separately, dials and handset. 
609 each + 20F poet. 

ROCKER SWITCH 
amp reef -fixing into oblong hole. 

sloe approximately l' X 2' Op each, 
10 for 69p. 

SLIDE SWITCHES 
Slide Switch. 2 -pole changeover panel 
mounting by two 613.A. screws. Size 
approx. lin x in rated 220V lamp. 
Op each. 10 for 64p, 100 for £510, 600 
for 624. Ditto as above but for printed 
cirenit 6p each 10 for 46p. 100 for 64aó. 
Sub IBniaturre Slide Switch. DPDT 19mm 

(Da approx.) between fixing centree.l8p each or 
30 for 6108. SP Change over spring return 210v 1 amp. 10p. 

EDUCATIONAL KITS -all with pictorial instructions 
THIS BALANCE 
KIT FREE 
Eagle educational 
kite. Japanese 
made these are 
excellent value 
for money. We 
do not expect 

to be able to n ia-at this offer once etocke are sold. 
Brief description of each kit le given below and 
with 3 kite or more we give FREE an accurate 
11 piece balance kit. Price of kits 40p each poet 
paid. Special price for all 8 kite £800 with free 
balance kit. 
KA2 Lens Kit. Eleven parte, Including candle, 
one concave lens, one convex lens, stage and elit 
frame, etc. Watch light rays bend ae they pas& 
through different levees. 
KA8 Water Pump Kit. Thirteen parts. Top of 
pump le transparent so that operating parts may 
be observed. Small parte are brightly coloured to 
be seen easily while working. Three types of 
pump may be made: Lift pump, Force Pump and 
Force Pump with reeervoir and nozzle. 
KA4 Buzzer Kit. Eleven parts. Transparent covers 
allow the operation of buzzer to be seen. Illustrate. 
and trachea how electromagnetism with an 
automatic switch result, in an operating buzzer. 
KAS --£-Pole Motor Kit. Twenty-four parts 
including enamel wire, armature and pole piece, 
etc. Motor operates from 1f volt battery. Blue- eat.and teaches how electro -magnetism operates 
a motor. 
KA7 Electra -Magnet Kit. Fifteen parts, includes 
compose. Makes two electro -magnete, one with 
one layer of wire and one with several layers of 
wire. Pinks imp tacks, nalle and any small parta 
showing how magnetism works. 
KAS Current and Resistance Kit. Twenty-nine 
parts, Including bench and light bulb, Conduct 
interesting and educational project. to learn the 
application of "OHMS LAW" and see the differ- 
ence in current and realetance with different 
types and lengthe of wire. 
KAI) Bell Kit. Eight parts. Including bell and push 
button switch. Build a complete electric bell and 
see how the hammer is triggered to make the 
bell ring. 
KAIO Morse Key buzzer and bell kit. 26 part kit 

easy to construct, simple to operate. 

Where postage is not etated then orders over J £5 are post free. Below £5 add 20p. Semi- BULL (ELECTRICAL) LTD conductors add 6D poet. Over £1 post free 
B.A.B. with enquiries please. (Dept. P.W.) 7 Park Street, Croydon CRO IYD 

Caller, to: 102/3 Tamworth Road. CROYDON 

www.americanradiohistory.com

www.americanradiohistory.com


* components list 

Resistors 
R1 18k12 R7 39052 R13 4711 

R2 15kí1 R8 27kí2 R14 1.5kfè 
R3 2.7k11 R9 2.2kí2 R15 2.2.2 
R4 47k12 R10 270k12 R16 2.212 

R5 120kí2 R11 220k11 

R6 330kí2 R12 68012 All }W 5% 
VR1 10kí2 log. pot. with switch (S1) 

Capacitors 
Cl 0.01µF C9 0.01µF 
C2 0.02µF C10 0.1µF 
C3 200pF 5% C11 200µF 12V 
C4 2µF 6V C12 200µF 12V 
C5 0.01µF C13 32014F 6V 
C6 0.1µF C14 150pF 5% 
C7 0.047µF C15 30pF SM 
C8 0.1µF 
VC1-2 208+176pF gang with slow motion and 

trimmers (TCI -2) (Jackson 00) 
TC3-4-5 60pF compression trimmers. 

Semiconductors 
Tri BF194 
Tr2 BF195 
Tr3 BF195 

Tr4 
Tr5 
Tr6 

BC149 D1 AA119 
AC127 
AC128 

Inductors 
Ferrite rod aerial with m.w. and I.w. windings 

(Denco MWILWI5FR) 
L3 Oscillator (TOC1 Denco) 
IFT1-2 (IFT13 Denco) IFT3 (IFT14 Denco) 

Miscellaneous 
Speaker 24in. dia. 15 to 3012. S2, 4 pole 3 way wafer 
switch. Veroboard 5 x Sin. 0.15ín. matrix. Universal 
chassis members 6 x 31n. (2 off), 5 x 2in. (1) (Home 
Radio). Knobs, materials for case. 

extra washers, to avoid shorting or damaging the 
front section. Two bolts through the circuit board 
and remaining flange hold these together, soldering 
tags being fitted for chassis connections, as in Figs. 2 

and 3. 
If the 0.15in. matrix board has 19 rows of holes 

one way and 32 rows the other, this will allow parts 
to be placed exactly as shown. The board is 5 X 3in. 

View of completed chassis incorporating band switching. 

Prepare it in advance by drilling holes for the bolts 
and for the pins and screening can tags of L3 and 
the i.f.t's. A very small round file can be very useful 
here if any holes are not quite correctly placed. Note 
that L3 has closer spacing between pins 1-2 and 5-6, 
and must be fitted as in Fig. 3. 

A bare wire, such as 22 s.w.g. tinned copper, is 
soldered between the tags, as in Fig. 3, for earth 
returns. One screening can tag of L3 and each i.f.t. 
is connected to this. 

Resistors and capacitors are inserted into the board 
as in Fig. 2, with their wire ends projecting. The 
wires are then bent over and connected as in Fig. 3, 
excess being snipped off. Insulated sleeving should 
be put on all leads which may touch each other or 
any metal part. In some places connecting leads have 
to be soldered on to reach to other components. 

It is quite helpful to use black sleeving for the 
negative leads, red for positive wires and some other 
colour for other connections, as this makes it easier 
to check, if necessary. 

Leads for the speaker and battery positive can be 
soldered to pins in these holes, or the wires may 
project a little and be used as soldering points. 

TRANSISTORS 
If Trl, Tr2, Tr3 and Tr4 are placed as in Fig. 2, 

the pins will come as in Fig. 3. Leads to these pins 
should be soldered carefully so as to obtain proper 
joints, yet avoiding lengthy heating. Note that the 
BC149 pin connections differ from the BF194/195 
types. 

Place Tr5 and Tr6 so that their lead -out wires 
emerge as in Fig. 3. These transistors can be left 
with 12in. or so of lead above the circuit board. Fit 
diode Dl with the polarity correct as shown. 

FERRITE AERIAL 
Two strips of paxolin or other insulating material 

are cut as in Fig. 2 to raise the rod about 112in. from 
the circuit board. These strips are fixed with brackets, 
and the rod is held with string, thread or elastic 
through holes and round the rod. 

For m.w., the m.w. section only is required, and 
is placed with the coupling winding L2 away from 
the rod end, Fig. 2. A and B are the ends of the 
long winding L1, and C and D are the ends of the 
smaller winding L2. Thin sleeving is put on the wires 
and enough slack left to allow the windings to be 
slid along the rod. 

IF ALIGNMENT 
The speaker should be connected to the points as 

shown. Core settings of the i.f.t's as supplied should 
be found to be approximately correct, but small 
adjustments are made for the best results, using a 
Denco TT5 tool or similar means of rotating the 
cores. 

If a signal generator is available, tune it to 
470kHz and couple it to the base of Trl through a 
small isolating capacitor, or place an insulated lead 
near Cl. The i.f.t. cores are then adjusted for best 
volume. If this is done by ear, set VR1 at about 
maximum volume, and keep the generator signal 
input down so that the actual volume is quite low. 
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Rear view of receiver. Cut-out in veroboard to clear particular speaker 
used. 

When no signal generator is available, tune in properly any stable transmission and adjust the cores for best results. Repeat with a weak signal. 
Once the i.f.t. cores are adjusted for best results, they do not need any further attention and should be left. 

MW ALIGNMENT 
If a signal generator is used, band coverage can be set by adjusting TC2 at the h.f. end of the band and the core of L3 at the I.f. end of the band. A small adjustment of L3 core has considerable influence on band coverage. 
A signal is then tuned in with VC1/2 nearly open and TC1 adjusted for best reception. VC1/2 is then adjusted to tune in a signal near the l.f. end of the band and the m.w. winding on the rod moved along to give best results. As these adjustments influence each other they are repeated until no further improvement can be obtained. If alignment is correct adjustment of TC1 or the winding on the rod should not give any important increase in sensitivity any- where throughout the tuning range. 

TC5 60pF 

A 

L 1 L1 

rC1 911VC1 
BS -1 >F 

52b 

L 

TC4 G 
60p F .r 

Cl 3 
46. I A o1 

oC Sv 
ºl2 L3 

vD 

IF 
I LW 
I winding 

6í.Ió 
oG 1 ó Bs Bs 

14o, l v2 

52d M 
oL °L 

TC3 

6 
C14 

C3/ 
30pF 

Fig. 4: Modification of Fig. 1 to permit reception on long waves plus bandspreading ofb.f. end of medium wave band. 

LW AND BANDSPREAD 
Long waves and bandspreading are added by changing the aerial and oscillator circuit to that shown in Fig. 4. The 4 -pole 3 -way switch S2 has three positions BS, MW and LW. 
In the BS position, S2d places C15 in series with 

C3, reducing the coverage obtained with the full swing of VC2. S2a leaves TC5 in circuit, to obtain 
a suitably reduced tuning coverage in the aerial circuit. 

For m.w. reception, C15 and TC5 are out of circuit and S2b shorts the l.w. section of the aerial, giving 
m.w tuning as for the circuit in Fig. 1. 

When I.w. reception is wanted, S2b places the m.w. and l.w. aerial windings in series, while S2c brings in the additional capacitor C14, with parallel trimmer 
TC3, to shift the oscillator coil coverage. 

The tuning ranges obtained were as follows : 

BS-1800-1425kHz. 
MW-1525-560kHz. 
LW-280-170kHz. 

Any departure from this is not important, how- ever, provided the circuits are adjusted for best results, as described. 

Li/A 

Fig. 5: Wiring of the components around the bandswitch shown In 
Fig. 4. 

Fig. 5 shows the wiring of the bandswitch. TC5 is soldered directly from VC1 to the switch tag, while 
TC3 and TC4 occupy the space left on the circuit board. 

Place the I.w. section of the aerial winding so that the end having two leads is towards the end of the rod. The twisted connection, consisting of two wires, 
is tapping F and D of the m.w. section is soldered 
to this. The single wire at the rod end, point G, is soldered to tag MC on VC1/2, Fig. 2. Ends B and E are soldered together and to the tags of S2b. 

Note that the tapping F is electrically near point 
G. There are many more turns from E to F, than from F to G. The direction in which the turns are wound from A, through to B, to E and through to G, is the same. This will be so if the windings are con- nected as described. If one winding is reversed, 
l.w. alignment is impossible. Turns C to D and F to 
G should also be in the same direction throughout. If necessary leads C and D are reversed to secure this. 
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BIPRE-PAK 
COMPLETE TELEPHONES 

EX. G.P.O. NORMAL 
HOUSEHOLD TYPE 

ONLY 95p 
POST & PACKING 35p EACH 

TELEPHONE DIALS 
Standard Post Office type. 
Guaranteed in working order. 

ONLY 50p 
POST & PACKING 15p 

TESTED AND GUARANTEED PAKS 

B 2 

979 

881 I O 

4 
0Ph-ottoo 

CV S0un Bo2w.s. 50P 
4 IN4007 Sil. Rnc. diodes. 50 1,000 PIV lamp plastic P 

50p 

50p 

50p 

50p 

4 87127 Sil. Recs. 50p 1000 PIV. I amp. plastic 

Reed Switches, mixed types 
large and small 

1" 200 Mixed Capacitors. Approx. 
quantity, counted by weight 

M4 250 
147 40 

M8 

HO 
2 

Mixed couesistontod 

by 
rs. Apwei r 

hx ty t 
Wire 

wound 
Resistors. Mixed 

types 

Photo Transistor 
skive 

sistor 
H12 SO NKTI55/259 Germ. diodes, 

brand newstock clearance 

M18 20 0C200/1/213 PNP Silicon 
encoded TO -5 can 

M30 20 I Watt Zoner Diodes, 
Mixed Voltages 6.8 - 43V. 

Hag 100 Mixed Diodes, Germ. Gold 
bonded, etc. Marked and 
Unmarked. 

50p 

50p 

50p 

50p 

50p 

Mag 30 Short lead Transistors, NPN 
Silicon Planar types. 50p 

UNMARKED UNTESTED PACKS 

Bf6 150 Gormani 
Min. glass 

[yee Diodes 5Op 
B u 200 Tan 

em NNPrNePr., 
ents 

50 1) 
Germ. 

B N 100 Silicon Diodos DO -7 glass 
equiv. to OA200, OA2B2 

BIN 50Sil. Diodes sub. min. 
1N914 and IN916 types 

B M CO Sil. Trans. NPN, PNP 
equiv. to OC2oon 
2N706Á, BSY95A, etc. 

50p 

50p 

50p 

B I 50 GN 
AF 

uamnd 
Rnisor 50p 

M6 40 25SwW. Zoner Diodes so P.¡ Min. Glass Type P 
H17 20 3 amé. Silicon Stud Rectifiers, 50p 
HIS 30 

750 
Toym NaÁ. [ 

MSiliixed vcon oRecl[sliners, SOp 
H16 8 rn7.7jr:iéé cir:j2. ó ts 50P 

supplied 
B 2O 20 BI 

aYmD12617DlastiTypc.esir[anRet[iners 
50p Mixed vol[s. 

N34 15 Power Transistors, PNP, Germ. CO 
NPN Silicon TO.3 Can. P 

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

£1 each 

6 

l a 

OUR VERY POPULAR 3p TRANSISTORS 
TYIPE "A" PNP Silicon alloy, TO -5 can. 
TY'E "B" PNP Silicon, plastic encapsulation. 
TY'E "E" PNP Germanium AF or RF. 
TY'E "F" NPN Silicon plastic encapsulation. 

FULLY TESTED AND MARKED 
SEMICONDUCTORS 

AC 107 
AC126 
AC127 
AC128 
AC 176 
ACY17 
AF239 
AF186 
AFI 39 
6C154 
EC107 Idol 
6C109 
EC148 
6C 169 
6E194 
1E274 
EFTS() 
65Y25 
65726 
6SY27 
65728 
65Y29 
6SY95A 
OC41 
OC44 
OC45 
OC71 
0072 
0081 
OCBID 
Oce3 

Lp 
0 IS OC139 
O15 °C140 
0.17 00170 
0.15 OC171 
0.20 0C200 
0-20 OC101 
0-30 1N1302-3 
0-20 2N1304-5 
0-30 2N1306-7 
0-20 2N 1308-9 
0-10 2N38I9FET 
0.10 2N44 'LEFT 
0-10 
0-10 
0.12 
0-1S 
0-20 
0-13 
0-13 
0-13 
0-13 
0.13 
O13 
0-10 
0-13 
0 13 
0IO 
0.10 
0-10 
0-13 
0-13 
0-18 

Power 
Trans 
0C20 
0C23 
OC25 
0C26 
OC2B 
OC35 
OC36 
AD149 
AUY IO 
25034 
2N3055 
Diodes 
AAY42 
OA95 
0A79 
GABI 
OA95 
1N914 

F.E.T. PRICE 

BREAKTHROUGH!! 

o p 

013 
0-I5 
0 23 
0 23 
0-25 
0.25 
0 15 
0-17 
0.20 
022 
0 40 
0-35 

0 40 
0 25 
0-25 
0-25 
0-30 
0 25 
0 37 
0 35 
0 75 
0 25 
O -40 

O 10 

0 07 
0 07 
0 07 
0 07 
0 06 

This field effect transistor is the r 
2N3323 in a plastic encapsulation, 
coded as 3823E. It is also an excel- 
lent replacement for the 2N38I9. 
Data sheet supplied with device. 

p 
1 -IO 30p each, l0-50 2Sp each, 
50+20p each. 

A CROSS HATCH GENERATOR 
FOR £3.50!!! 

YES, complete kit of pans including Prints, 
Circuit Board. A four position switch give 
X -hatch, Dots, Vertical or Noritontal Lees 
Integrated Circuit design fer easy tenetructioi 
and reliability. This is a protect in the Septewbe 
edition of Practical Television. 

This complete kit of parts cost: 
0.50, post paid. 
A MUST for Colour T.V. Alignment. 

Our famous Pl Pak is still 
leading in value for money. 
Full of Short Lead Semiconductors & Electronic 
Component., approx. . 170. We guarantee el 
least 30 really high quality factory marked 
Transistors PNP & HEN, and a host of Diodes 
& Rectifiers mounted on Printed Circuit Panels. 
Identification Chan supplied to give sense 
information on the Transistors. 

Meese ask for Pelt P.1. Only 300. 
lip P 8 P this Pak. 

FREE 

P 

CATALOGUE 
FOR 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 
CIRCUITS, 
FULL PRE-PAK 
LISTS 

8 
RELAYS FOR 

VARIOUS 2TEl ES £1 
COLOUR T.V. LINE OUTPUT 

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

NOW ONLY S0p each 
post and packing 23p. 

Quantity 1-10 10-S0 
BBI05 Varicap Diodes 10p Bp 
OC71 or 72 Fully Tested 

Unmarked Sp Sp 
Matched Sets I-OC44 and 

2-OC45's. Per Set. 2Sp 20p 
OA47 Gold -Bonded Diodes, 

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

24, 27, 30, 36, 43 Volts S 4p 
10 -watt Zoner Diodes 5.1 

8.2, II, 13, 16, 24, 
100 Volts 20p 17p 

Micro Switches, S/P, C/O 25p 20p 
I -amp Bridge Rec's 25 -volt 25p 22p 

50+ 
6p 

4p 

I5p 

2p 

3p 

ISp 
15p 
20p 

INTEGRATED CIRCUITS 
SL403D Audio Amp.,3- Watts 1.50 1.37 1 .32 
709C Linear Opp. Amp. 2Sp 20p 15p 
Gates, Factory Marked and 

Tested by A.E.I. 10p 9p 8p 
I. K. Flip -Flops Factory, 

Marked and Tested by 
A.E.I. 20 18p I5p 

SN7490 Decade Counter% 60p 55p 
UL9I4 Dual 2 I/P Gate 40p 3Sp 30p 

LOW COST DUAL INLI I.C' 
SOCKETS 
14 pin type at ISp each 
16 pin type at 16p each. 

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

Substitutes: 40p 
This includes many thousands of British 
U.S.A., European and C.V. equivalents. 

Postage and Packing 2lp. 
The IIiffe Radio Valve & Transiotor 
Data Book 9th Edition; 75p 
Characteristics of 3,000 valves and tubas. 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 
Send for lists of these English publications. 

A--- - --S 
Please send me the FREE Bi -Pre -Pak Catalogue. 

1 
NAME 

ADDRESS 

MINIMUM ORDER 50p. CASH WITH ORDER III 
PLEASE. Add lop post and packing per order 

eiOVERSEAS ADD EXTRA FOR POSTAGE --- ----# 
BI-PRE-PAK LTD DEPT. 0,222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF 

TELEPHONE: SOUTHEND (0702) 46344 
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SAVE £4.65 
on TOSHIBA 

AMPLIFIER KITS! 
We are now offering this fabulous 
stereo amplifier kit comprising the 
following: 
2 - TH9014P Preamp I.C.'s 
2 - TH9013P Power Amp I.C.'s 
1 - P.C.B. for Preamp circuit 

1 - Capacitor resistor kit 
1 - Power Kit 

In fact everything for only £2095 

A made-up pre -amplifier using 
2 x TH9014P & 1 component kit. 

Typical distortion level at 1,000 Hz 
for 20 watts mean power is approxi- 
mately 0-3",', of third harmonic. 

Tone controls: 15 dB (typical) cut 
and lift in bass and treble regions. 

Input sensitivity; suitable for 4 mV 
magnetic pickup. 

Output: 20 watts (RMS). 

SEND LARGE S.A.E. FOR DATA 

Hawnt 
Officially appointed distributors for 
ERIE, MULLARD, Etc. 

HAWNT & CO., LTD. 
Dept. PW3 
112-114 Pritchett 

Street, 
Birmingham B6 4EN 
Telephone 021 359 4301 

SAVE TIME 

AND MONEY 
PR 

pA 
ICE £6.25 I PPRICE £4.84 

As supplied by us to SCHOOLS, TECHNICAL 
COLLEGES, SHOPS. OFFICES AND INDUSTRY. 
Silver grey stove enamelled steel cabinet with 
40 transparent styrene drawers fitted with 
moulded handles and label slots. Dividers can be 
supplied at an extra charge to enable each drawer 
to be sub -divided into eix compartments. Trans- 
parent drawers allow swift selection of com- 
ponents at a glance and eliminates duplication 
of stock. A really first clans time saving unit. 
Size of cabinets 211" x 115" x 64'. Sine of 
drawers tir o 21" x 11". Other sixes available. 
Callers welcome Mon. -Sat. 9 a.m.-1 p.m. 2 p.m. - 
6 p.m. NEW ae illustrated OUR PRICE ONLY 
8484 plus 35p carriage on orders less than 610. 
Money back guarantee. SEND FOR FREE 
COLOUR BROCHURE. 

TRADE AIDS 
(DEPT. PW4), III CHILTERN DRIVE, 

BERRYLANDS, SURBITON, SURREY 
01-399 4383 

100 yds. Benyloads Reiheay Marion. 

CAPACITOR 
DISCHARGE 
IGNITION KIT 

PW JUNE '71 

A comprehensive kit of parts with 
detailed constructional details, 
ready drilled diecast case, screws, 
leads, terminals etc. 
Available in both 6 and 12v ver- 
sions. State whether positive or 
negative earth. £8.75 incl. p. á p. 
U.K. only 
De -coupling kit for impulse tacho- 
meter and interference suppres- 
sion. £1.00 incl. p. & p. U.K. only 
All our kits use guaranteed quality 
components and have been 
approved by the Author. 

MAGTOR LTD. 
68 DALE ST., MANCHESTER 
M1 2HS 06-1236 3031 

HOME HI-FI CATALOGUE 
The latest edition of our full colour catalogue is 
now sealable, packed with an exciting range of 
audio, radio and component bargains. Price 10p 
post free. 

6 TRANSISTOR RADIO £2.45 
Covers the medium wave band giving excellent 
tone from Its internal 'meeker. Attractively housed 
In a plastic case with carriing strap. 

SINCLAIR PROJECT 60 
Z30 E3.50 
250 E4.25 
PZ5 E3.701. 
PZe *ES n 
PZ8 with 
trans E7 32 9 eve. 
Q16 E043 e ! 
AEU G 40 

Stereo 60 Preamp/Control Unit .. E7 80 
Protect 60 kit (see below) .. .. E2.50 
Stereo 60/2 Z30/PZ5 .. .. .. £15.30 
Stereo 60/2 Z30/PZ6 .. .. sc17.60 
Stereo 60/2 Z50/PZ8/Trans .. .. £21 .00 
Project 605 .. .. .. .. E18 80 
Project 60 FM tuner .. .. .. £16.80 

PROJECT 60 KIT 
Our extremely popular kit contains the extra 
capacitors, DIN plugs end sockets, cables and 
fuse holder needed to complete Protect 60 at the 
attractive price of £2.50. 

S-DECS AND T-DECS 
The breadboards for t'te t.. s,s' ewe 
S-DECS 
f1.40 
T-DECS 

1110 £2.00 
II 

/2 -DEC A 
E3 09 ,i'rj 

Carriers with sockets to nount 14 and 16 pin in 
line ICs on T-DeC andµ-DeC A E1 25. 

SINCLAIR SUPER íC12 

11111111 
ONLY 
£1.80 \I,je, 

Complete with free printed circuit board and 
44 page Instruction book. 

IC12 KITS 
POWER Components for a 28V 0.5 Amp 
UNIT power unit Ideal for all versions 

£200. Also suitable Sinclair PZ5 
£3 70. 

LOUD chosen for the IC12. 
SPEAKER 5" 8 ohm £1.00. 5" x 8" 8 ohm E145. 

10" x 6" 15 ohm £2.00. 
BASIC Contains components for the P.C. 
KIT board and volume and simple tone 

controls. Mono version £1.10. 
Stereo model with balance control 
£260 

DELUXE Contains components for P.C. board 
KIT and volume and full treble and bass 

controls. Should be used with one 
of preamps below. Mono unit £1.30. 
Stereo model with balance control 
E300. 

PREAMP Type 1 for magnetic pickups, mica 
KIT and tuners, with 3 position equaliza- 

tion switch. Mono model £1.26. 
Stereo £2.20. Type 2 for ceramic or 
crystal pickups. Mono 48p. Stereo 
94p. 

SWANLEY ELECTRONICS 
32 Goldsel Rd., Swanley, Kent. 
Mail order only. Postage 37p per order on orders 
containing one or more items with prices marked 
with an. Postage on other orders 10p. 
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3 -BAND ALIGNMENT 
With the switch at MW align as previously 

described. A check can be made that coverage is 
about 560-1525kHz. If very much out, adjust L3 core 
and TC2 to correct this. Adjust TC1 at about 1450kHz 
and L1 on the rod, at about 625kHz for best results. 

With the switch at BS, C15 is fixed, so no change 
of coverage can be arranged, except by altering 
coverage on m.w. Adjust TC5 at about 1500kHz for 
best reception. This adjustment should be found to 
remain substantially correct through this range but 
TC5 may be peaked on Luxembourg if wished. 

With the switch at LW, adjust TC3 so that the 
BBC on 200kHz is about the middle of the band. 
TC4 may then be peaked at about 250kHz and the 
long wave aerial winding slid along the rod, at about 
180kHz, for best results. The position of the core 
of L3 greatly influences 1.w. coverage, so it is neces- 
sary either to set this for a m.w. coverage about as 
mentioned, or to adjust L3 until 1.w. reception is 
suitable, afterwards moving L1 slightly to compen- 
sate so that m.w. reception is also satisfactory. All 
the adjustments can be repeated, in the order given, 
until no further improvement is possible. 

Rear view of the completed receiver showing placement of the battery 
and speaker. 

INSTABILITY 
Commercially made receivers may employ indi- 

vidually selected sets of transistors or make provision 
for changes to some values, to suit individual tran- 
sistors, in order to avoid instability. 

In this circuit, where oscillation may arise due 
to particularly "good" transistors, a cure can be 
effected by adding a 14W resistor between pin 4 of 
L3, and pin 2 of i.f.t.l. The lowest value which pre- 
vents oscillation is used, but it is not critical. A few 
spare resistors, such as 22011, 47012, 68051 or lkf can 
easily be tried. Should the trouble seem difficult to 
cure, a resistor of some 47 or 10011 or so may be 
placed between point C of L2 and Cl. Alternatively, 
a turn or so may be removed from L2, but this is 
less easy and difficult to replace. 

COMPLETION 
The completed receiver, with speaker and battery, 

can be fitted in any suitable wooden or plastic case. 
The case illustrated is quite easily made and is 
approximately 5in. high, 638in. wide, and 338in. deep. 

Top and bottom consist of "universal chassis" 
flanged members 6 X 3in. The top is drilled so that 
the bushes of the bandswitch, VR1 and VC1/2 
spindle, can pass through. Washers or spare nuts 
are put on the bushes of the switch and VR1 and 
the receiver is then secured in place by further nuts 
on these bushes, when the case is finished. 

The case sides are kin. 3 -ply, each 5 X 3in. They 
are fixed to the top and bottom by 6BA countersunk 
bolts through the end flanges. Front and back are 
similar 3 -ply and are 638 X 5in. 

An aperture is cut in the front panel to match the 
position and diameter of the speaker cone. Adhesive 
is spread on the case edges and the front fixed by 
countersunk bolts through the flanges with a few 
small panel pins driven through into the wooden 
sides. The back is held with self -tapping screws into 
the back flanges. 

A piece of speaker material about 512 X 312in. is 
glued across the front. The front was then covered 
with self-adhesive material, which can be obtained in 
many colours and styles. Top and sides are covered 
in the same way. Strips are cemented on to cover 
the junction between the speaker gauze and the case 
covering material. 

TELEVISION 

NOVEMBER ISSUE 
LARGE -SCREEN TV 
For large -screen public TV displays it is 
necessary to adopt some system other than the 
simple direct viewing of a c.r.t. screen. Many 
systems have been tried and used and some are 
suitable for colour TV displays. Development 
work is still in progress on some techniques. A 
particularly interesting large -screen colour TV 
system was used at EXPO 70: this employed 
mechanical scanning and, as the light source, 
gas lasers. We shall be looking at this and 
other systems-such as Eidophor techniques- 
this month. 

RENOVATING THE RENTALS 
Caleb Bradley tackles another colour chassis 
widely used for first -generation rental purposes, 
the Bush -Murphy CTV25/CV2510 series. 

COLOUR RECEIVER CIRCUITS 
Gordon King resumes his series, investigating 
vertical shift techniques and line oscillator 
circuits, both valve and transistor. 

ON SALE OCTOBER 16 
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...,.._ 

.._____ If, , 
.23-1 

_________ 
______ 

illicon 
amplifier 

C.JUDD 
ALTHOUGH desirable for reliability in operation, 

silicon power transistors were, until recently, 
rather costly devices. They can now be 

obtained at prices comparable with germanium types 
and fur this particular project the Newmarket type 
NKT 0033 have been chosen for the output stage. 
together with other small signal silicon types for 
the driver and input stages and for a recommended 
signal preamplifier. 

The power amplifier, the circuit shown in Fig. 1, 
will deliver 8W r.m.s. into 
an aft load for a THD 
factor of not greater than 
0.2 per cent. The input 
sensitivity can be varied 
between 250mV and 1V 
depending on the value of 
Rb which sets the amount 
of negative feedback. The 
output pair are controlled 
against temperature rise 
by diodes DI and D2 
although it is most un- C2o R1 
likely that any problem in 10.pF m 47k 
this direction would occur, 
providing the heatsink for 
the output pair is of suffi- 
cient area. 

The signal input is taken 
via Trl to the initial TM 
driver Tr2 which is in series cl BCv71 

with the bias pre-set PRI touF 
for setting the d.c. condition ..-1B i 
of the driver and output 
stages. The drivers (Tr3 15V 

and Tr4) are a complemen- Input áik 
tary NPN-PNP pair. Over- R6 

all feedback is controlled 68k 

Fig. 1: The circuit of the main 
amplifier which uses all silicon 
transistors and gives an output 

o( BW r.m.s. 

606 

[oil ow I 

o 

*RB for: - 
Input sensitivity 
250mV=1000 
400mV=18011 (for pre -amp 

Fig. 8) 
500mV=2200 

1V=39011 

Table I. Main Amp Specification 

Frequency Response 30Hz to 30kHz ± 1dB 
Max. Power Output 8W into 8f1 load 
Signal -to -Noise Better than -90dB 
Distortion at 1kHz 8W less than 0.2 per cent 

1W less than 0.3 per cent 
500mW less than 0.4 per 

cent 

R3 6-8k 

250uF 

R4 
3.3k 

C4 
156V1 1OOpF 

O6V 

BCY71 
(PNP) 

RBa 
(see 
text) 

C3 

R7 
180 

Tr4 
2N2905 

VR1 
500 

_ 
Tr2 

BC1O8 

BC108 2N1711 2N2905 
(NPN) (NPN) (PNP) 

No signal current 
=25mA(see text) 

NKTO033 
(PNP) 

C6 
000yF 

{11.- 

LS 
80 
o 

-ve 

-4 II- 
036/50 
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2 2 

Insulated from heatsink with mica plates. 
fixing bolts insulated also. Spacers 

6" 

Main heatsink 
16swg aluminium 

x 5i8. aluminium angle 

Tr5 

Tr6 

Fig. 2: (a) The heatsink for the output transistors. (b) An edge view sh 

Outer 
side 

Circuit 
boards 

ION 069 1 

Both diodes mounted on edge of circuit board. 
Leave leads long enough to allow diodes to be in 

physical contact with main heatsink close to 
Tr5 and Tr6. 

owing the mounting of the circuit board. (c) The siting of the two 
circuit boards. 

by the value of Rb and this also determines the 
required input sensitivity. The table shows the overall 
performance obtained with the prototype. 

The amplifier is stable on loads down to 4ft and 
will operate at reduced power output (approx 6W) 
into a 1512 load. The quiescent (no signal) current is 
approximately 25mA for a supply rail of 30V. Total 
current at maximum power output (812 load) is about 
400mA at which the supply voltage falls to about 
26V to 27V. 

CONSTRUCTION 
The construction and assembly of the prototype 

* components list - Main Amplifier 

R1 4710 R7 18012 

R2 47kí2 R8 1.5ki2 
R3 6.8k12 R9 1.5k12 
R4 3.3kí2 R10 22012 
R5 Rb-see text R11 22012 

R6 6 ßk12 

All resistors 3W, 5 per cent types. 
VR1 50012 (or 47012) carbon pre-set type 

Capacitors 
Cl 10µF 
C2 10/F 
C3 250µF 

20V min. 
35V min. 
20V min. 

C4 100pF 
C5 250µF 10V min. 
C6 1000RF 35V min. 

Semiconductors 
Tri BCY71 Tr5 NKT0033 
Tr2 BC108 Tr6 NKT0033 
Tr3 2N1711 D1 D36/50 or IN4001 
Tr4 2N2905 D2 D36/30 or 1N4001 
The semiconductors are available from either 
Electrovalue Ltd., 28 St. Judes Road, Englefield 
Green, Egham, Surrey or Arrow Electronics, 7 

Coptfold Road, Brentwood, Essex. 

Power Supply 
Transformer T1 

Bridge Rectifier MR1 

Capacitor C1 

240V/17W Type TS 18/2 
(Henry's Radio) 
Type LT119, 30V, 1A 
(Henry's Radio) 
5000uF 50V 

A view of the prototype illustrating the arrangement shown in Fig. 2c. 

is shown in Fig. 2. The heatsink must not be less 
than the area specified, even if an alternative layout 
and construction is adopted. The assembly shown 
makes a quite compact unit with the two circuit 
boards backed onto the main heatsink. 

The layout and wiring are shown in Fig. 3a but 
note that the components are as seen from the outer 
side of the boards and the wiring from the inner 
side. The power transistors Tr5 and Tr6 must of 
course be completely insulated from the heatsink 
with mica spacers and fixing bolt insulators as shown 
in Fig. 3b. Note also that the two diodes Dl and D2 
must be wired so that they can be pushed down to 
make physical contact with the heatsink. The com- 
plementary pair drivers Tr3 and Tr4 do not require 
heatsinks. 

POWER SUPPLY 
The circuit and layout are given in Figs. 4 and 5 

respectively. The construction of the prototype is on 
the same lines as the power module with the trans- 
former and rectifier etc. mounted on a piece of 
aluminium 6in X 334in. The transformer and rectifier 
specified will only supply sufficient current for one 
power amplifier module and a signal amplifier. If two 
power modules are to be used for stereo operation 
then the power supply must be able to deliver at 
least lA with a maintained voltage (under maximum 
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Components as seen from outer side of circuit boards. Wiring as seen from opposite side. 
Circuit board A Circuit board B 

Note: Tr5 and Tr6 completely insulated from 
heatsink. Collector connection via solder 
tag under insulated fixing bolt. 

(a) 

Fig. 3: (a) The component wiring of the main amplifier. 
(b) The mounting of the output transistors, 

Fig. 4 (below): The circuit o( the power supply. 

ION 069LJ 

Common earth tag 
bolted to 
main heatsink 

Fig. 5 (right): The wiring of the power supply. 

Cl 
5000pF 
50VW 

A 

B 

Fig. 6. Square wave results on the main amplifier. 

power load) of 26-27V. The same rectifier may be 
used, as this is rated for lA at 30V but a transformer 
capable of supplying the higher current will be 
required. 

POWER AMPLIFIER PERFORMANCE 
Before connecting the supply voltage, set l'R1 to 

midway travel. Connect a milliamp meter in series 
with the positive line and reset VR1 to obtain a 
reading ni 25mA. At maximum power, (just before 

ION 06951 

Mica insulating 
washer 

Tr5 and Tr6 

ION 06931 

Heatsink 

Fixing bolt 
insulating 

eyelets 

Collector connection through solder tag 
and fixing bolt to case of transistor 

(b) 

To T1 secondary Cl mounted on opposite side 

5i8 x 5,1;aluminium angle 16 swg aluminium 

A 

Fig. 7: Oscillogram showing symmetrical clipping, 

clipping) the total current should not exceed 400mA. 
The input sensitivity can be adjusted by the value of 
Rb and typical settings for this are given in Fig. 1. 
The overall performance should be as given earlier 
but square -wave tests will further prove the perform- 
ance. The result of the usual 1kHz square -wave test 
on the prototype is shown in Fig. 6 in which the input 
is the oscillogram A and the output from the 
amplifier is oscillogram B. Symmetrical clipping 
should be obtained at just over maximum (sine - 
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Tape head 

Mag. PU 

lV. 

The prototype power supply. 

C2 
1005 F 

30 

56k2Cl 1. i 51JF 

+18 to 20V 

Cer PU 

R3 
820 

Radio 

R5 
180k 

R6 
39k 

I=1mA 

R12 
R1O 3.3k 
15k 

3 
BC109 330k ' : .4 

C5 
4700pF 

R7 
680 

R11 
1k 

C7 50F 

ll 

R17 

R16 
10k 

22k 

5 
CB 

2200pF 

Table 2. Preamplifier Specification 

Frequency Response 

Tone Controls 

Distortion Factor 
Signal -to -Noise 
Inputs (for 400mV out) 

Linear: ± 1dB, 10Hz to 
100kHz 

Tape Head: CCIR plus 
treble lift 

Mag.P.U.: RIAA 
Bass ± 14dB at 50Hz 
Treble + 12dB at 10kHz 
Less than 0.2 per cent 
-60dB ref. 400mV output 
Tape Head: 68kû, 5-10mV 
Mag. P.U.: 56kû, 5mV 
Cer. P.U.: 820kû, 80mV 
Radio: 200k0, 80mV 

R21 
120k 

C9 
5yF 

R19 2 

VR1 
100k log 
Volume 

F 

Tra 
BC1O8 

R20 
180k 

R221> 
4.7k S 

R27 
Bass 56k 

R23 VR2 R24 
6Bk 100k lìn 6.8k C151OyF 

C12 
0-05 
yF 

R25 

VR3 
5k lin. 
Treble 

BC1O8 

R29 
1.5M 

I=5to6mA 

R30 +30V 
220 

Output to 
power 

module 

C16 
10p F 

-ve 
SW1a and SW1b 
1.._ Radio or auxilliary 
2 Cer PU 
3 Mag. PU 
4 Tape head 15 or 71/2 ips 
5 Tape head 33/4 or 17/8 ips Fig. 8: The circuit of a suitable preamplifier; no constructional details are given. 

wave) power output as shown in Fig. 7 in which A 
is a 1kHz sine -wave input and B the clipped output. 

The average d.c. potentials that should be obtained 
with a 20,000 ohms per volt meter at various points 
in the amplifier are marked on the circuit; all with 
respect to common negative. 

PREAMPLIFIER 
A circuit for a suitable preamplifier is given in 

Fig. 8 and this caters for magnetic or ceramic pick-up 
cartridges, tape head and audio. The radio input can 
be used for tape replay from a unit with built-in 
preamp. The performance of the preamplifier is 
shown in Table 2. 

The overall gain has been adjusted to provide 
400mV output to match the input requirements of 
the power amplifier with Rb (as in Fig. 1) a value 
of 18011. The input circuit Trl/Tr2 is quite conven- 
tional with selective feedback to provide equalisation 
for tape head and/or magnetic pick-up. The tape 
head response has been adjusted to comply with the 
recording characteristic most frequently used on 
domestic tape recorders; one which has less treble 

30 

25 

20 

15 

dB 10 

5 

o 

-5 
-10 

10 

I0 KW 

10110071 

334/1718 ips 15/71.4 ips 

20 50 100 200 500 1000 2K 
Frequency -Hz 

5K 10K 20K 

Fig. 9: Preamplifier response when switched to Tape Head. 

lift than the original C.C.I.R. characteristic. The 
replay response obtained with the preamplifier is 
shown in Fig. 9 and provides what is effectively 
treble lift towards 20kHz but which is adjusted 
accordingly for tape speeds of 15 and 712 or 334 and 
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low 0691 
20 

15 

10 

5 

dB 0 

5 

10 

-15 

-20 
10 20 50 100 200 500 1000 2K 

Frequency -Hz 

Fig. 10: The preamp response on Mag. P.0 showing R.LA A. curve. 

5K 10K 20K 

* components list - Preamplifier 

RESISTORS 
R1 68kí R16 22kO 
R2 56kí2 R17 10kS2 
R3 820kS2 R18 12kS2 
R4 68kS2 R19 2.2k12 
R5 180161 R20 180kS2 
R6 39kS2 R21 120kO 
R7 6800 R22 4.7kí2 
R8 330162 R23 6.8kí 
R9 220kS2 R24 6.8k0 
R10 15kS2 R25 12kSO 
R11 1kS2 R26 2.2kí2 
R12 3.3kS2 R27 5.6kO 
R13 15ki2 R28 1.2k0 
R14 100kí2 R29 1.5MS2 
R15 68161 
All resistors 1W, 5 per cent types 
VR1 100kO log. pot. (volume) 
VR2 100k0 lin. pot. (bass) 
VR3 5kfl lin. pot. (treble) 

Capacitors 
Cl 5µF 25V min. C9 
C2 100µF 25V min. C10 
C3 10µF 25V min. Cl1 
C4 1500pF C12 
C5 4700pF C13 
C6 4700pF C14 
C7 5µF 25V min. C15 
C8 2200pF C16 

5µF 25V min. 
10µF 25V min. 
2200pF 
0.05µF 
O.05µ F 
100µF 35V min. 
10µF 25V min. 
10µF 25V min. 

Semiconductors 
Tri BC109 Tr3 BC108 
Tr2 BC109 Tr4 BC108 
SW1 Double pole, five way rotary switch 

178 i.p.s. The response for magnetic pick-up is to 
R.I.A.A. characteristic as shown in Fig. 10. 

The output from the first stage (Trl/Tr2) is taken 
via the volume control to an emitter follower Tr3 
and then via the active (feedback) tone control 
network to Tr4. 

Care should be taken to prevent hum pick-up in 
the first stages, particularly in view of the high gain 
when the tape head or magnetic p.u. inputs are in 
use. The preamplifier can of course be duplicated for 
stereo use, in which case a balance control could be 
included between the ouput and the power amplifier. 
The insertion of a balance control will of course 
reduce the overall output signal in which case the 
feedback resistor Rb in the power amplifier should be 
about 100f2. 

THE 

m 
w 

CHARLES MOLLOY 

edium 
ave Column 

DMAYHEW who lives in Littlehampton asks 
for information about English broadcasts 
beamed from abroad. As the medium waves 

are mainly used for local broadcasting there are not 
many special broadcasts in English to be heard, but 
the few known to the writer include Radio Sweden on 
1178kHz, Radio Portugal on 755kHz and 1161kHz, 
Deutschlandfunk (West Germany) on 1268kHz, Radio 
Pyrgos (Greece) on 1349kHz, Radio Montecarlo 
1466kHz. 

Radio Sweden is on the air nightly at 2245hr GMT 
in English and it features a special programme 
"Sweden Calling DXers" every Tuesday. Radio 
Portugal transmits the English version of the "Voice 
of the West" at 2245hrs, its programme for DXers 
appearing on a Monday. Deutschlandfunk can be 
heard every evening at 1745hrs and there is a fort- 
nightly DX broadcast on a Wednesday. In spite of 
rumours of a closedown, Radio Pyrgos is still on 
1349kHz. It can be heard in English at 0100hrs on 
Mondays and its DX broadcast is on the last Friday 
of the month at midnight. The Vatican Radio's 
250kW outlet on 1529kHz is received well in this 
country and there is a short broadcast in English 
every evening at 2100hrs. Trans World Radio uses 
the Radio Montecarlo transmitter on 1466kHz for 
religious broadcasts which can be heard at 2100hrs. 

Harold Emblem of Mirfield in Yorkshire reports 
reception of the new Voice of America transmitter 
at Kavalla in Greece which is on 791kHz. The time of 
reception was 0300hrs GMT. At the moment this 
station is only using 150kW but it will soon be on 
full power of 2500kW when it will become the most 
powerful medium wave broadcaster in Europe. 
Harold also mentions the Voice of America at Rhodes 
on 1259kHz; Omdurman, Sudan on 960kHz with the 
call "Huna Omdurman"; the BBC Central Mediter- 
ranean Relay at Point Delimara, Malta on 1511kHz 
at 0345hrs with Big Ben and "Huna London" at the 
start of the Arabic service. 

An interesting letter comes from Norman Burton 
who lives in Revesby N.S.W. in Australia. He is a 
keen MW DXer and he says "This place is good for 
MW DX. I've copied KFSO (560kHz, 1kW) in San 
Francisco at midnight, 8500 miles away. At this hour 
it is 6 a.m. in Frisco as it is across the international 
dateline." Norman is constructing the PW MW loop 
antenna which was described in the November 1966 
edition of Practical Wireless. Although this issue is 
now out of print, copies are available in public 
reference libraries. 

Please send logs and information about the 
medium waves to the author at 132 Segars Lane, 
Southport PR8 3JG. 

PRACTICAL WIRELESS 
will be at 

THE AUDIO FAIR, OLYMPIA 
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A, F REAT FEAT ES Il ËKT mONTH'SPW! 

10 
'scopes 
to be 
won! 

FREE COMPETITION! 
A great, free competition, open to all readers of P W. Ten 
(yes, TEN !) Heathkit Oscilloscope Kits Type OS-S MUST 
be won. All you have to do is list eight of the excellent 
features in their order of importance and you could be the 
winner of a fabulous 'scope. Watch out for the entry forms 
which will appear in both the December and January issues. 

THE 'MUSIC -MAKER' 
The Music Maker will be one of the most popular features of 
the year; a portable, keyless, electronic organ whici can be 
built for a song! The prototype has given the P.W. staff 
endless hours of fun . .. and it couldn't be easier: we have 
arranged for the supply of a special printed circu t board, 
the case and all unusual components at favourable prices. 

AMATEUR -BANDS RADIO 
By employing a double conversion circuit, this 6 -band 
receiver provides good adjacent channel selectivity, utilising 
a crystal filter at 455kHz, while the tuneable first i.f. stage, 
covering 3.5 to 4MHz, virtually eliminates image interference. 
The project can be built in easy stages, initially as a receiver 
for the 60m band, later adding a product detector, BFO and 
crystal controlled front end converter. 

LOUDHAILER Et SIREN 
You'll certainly be able to stir up the atmosphere with our 
combined loudhailer and siren ... it has all the facilities of 
commercial models with a lot of extras. Operated from dry 
batteries inside the main case and using a ready built power 
module, this is not a complex project. No difficult metalwork 
is an added attraction to this unusual feature. 

PLUS MANY OTHER FEATURES ALL IN THE DECEMBER ISSUE ON SALE 3rd. NOV. 
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TAKE 2 
JULIAN ANDERSON 

THOSE readers of this column who are blessed 
with offspring will not need reminding that 
children love noise. Most of the time they will 

be discouraged but at parties there is no harm in 
allowing them to let off a little steam. Our project 
this month makes an excellent, if noisy, children's 
party game; it is a variation on the time -tested "Hunt 
the Thimble" game. Instead of a thimble, we use 
a small "bleeper" which gives off a high-pitched 
whistle but at very low level so that it can only be 
heard in quiet surroundings. The idea is to divide the 
children into two teams; the organiser chooses the 
hiding place and when this is done the two teams are 
set loose. They can either concentrate on finding the 
bleeper or on making so much noise that the other 
team will not be able to hear it. Teams can of course 
divide their forces and have "searchers" and "noise- 
makers"; it doesn't take much imagination to predict 
which most children will opt for! 

The bleeper, if built up as shown, is very robust and 
should stand up to the rough handling to which it 
is bound to be subjected. As with all our projects the 
cost is low, in this case even new components will 
set you back only about 50p plus the battery cost, 
well worth it for a popular party game. 

The circuit is shown in Fig. 1. It is a simple multi - 
vibrator working at about 2kHz although the exact 
frequency will depend on the particular transistors 
used. 

The sound output is taken to a very cheap crystal 
earpiece which is wired in parallel with R4. The cir- 
cuit works perfectly well with a 1.5V single cell bat- 
tery but space is a bit limited and a mercury cell 
Type RM401H may be better. The current drain of 
the circuit using the specified components is only 
about 600í4A-less than a milliamp-and mercury 
cells will easily give this. 

The operation of the multivibrator is not as simple 
as many people believe but we have described the 
operation before and no doubt will do so in the 
future; for this reason we shall not go into the actual 
theory. All that you need to know is that it is very 
easy to build and very reliable. 

The prototype was built into a 35mm film can. A 
hole can be made in the lid and the crystal earpiece 
fitted through it. All the crystal earpieces that I 
have seen are of the same type, though there may 
be others. In the commonest (if not only available) 
type the plastic part which fits into the ear screws 
off and if the hole is made just large enough to take 
this thread, the lid of the can may be trapped when 
the earpiece is reassembled. This is illustrated in 
Fig. 2. 

There is no room for a circuit board but there are 
very few components and these can be wired to each 
other as shown in Fig. 3. When this has been com- 
pleted and tested the components can be wrapped 
in insulating tape to prevent shorting to the can. A 
switch is shown in the circuit but once again room 
precludes the use of a conventional type and a 
wander plug and socket can be used or even wires 
twisted together and untwisted after use. 

No. 42 
"HUNT THE BLEEPER" 

Fig. 1: The circuit is a simple a.f. multivibrator feeding a crystal 
earpiece. 

Earphone 

cxessc 
1.5V Battery 

Fig. 2 (left): The components should be wired to each other as shown. 
Fig. 3 (right): Shows how the components fit into the can. 

* components list 

R1 150102 5%, +W 1 

R2 2.7k125%,}W 1p 
R3 150kí2 5%, #W 1 p 
R4 2.7k125%,}W 1p 
Cl 3300pF ceramic or polystyrene 3p 
C2 3300pF ceramic or polystyrene 3p 
Tri BC109 10p 
Tr2 BC109 10p 
Crystal earpiece 20p 
35mm film can - 

50p 

Prices are those recently advertised and may have 
changed. No allowance is made for minimum order 
costs or for postage and packing and these points 
should be carefully checked before ordering. 

Contacts to the mercury cell will have to be made 
by soldering wires directly to it and this operation 
should be performed with care. I don't know too 
much about the chemistry of mercury cells but if 
the soldering operation is not done quickly the cell 
appears to discharge almost instantly making the 
case extremely hot and destroying it, so do take care 
not to heat the cell up too much. 
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5UPPLEENT 

NEW terminology is being introduced by the progress- 
ing art of hi-fi and it is the purpose of this supple- 
ment to explain the more important terms used by 

manufacturers in their specifications as well as some of 
the established ones found in abundance in the hi-fi 
literature. 

The terms and their definitions, along with sometimes 
revealing comment, are classified under three headings to 
which they most appropriately relate. These are Amplifiers, 
Tuners and Ancillary, the third dealing chiefly with those 
terms applicable to equipment other than amplifiers and 
tuners. Sometimes, of course, a term, such as distortion, 
will be equally applicable under the three headings. 

AMPLIFIERS 
AMPLITUDE DISTORTION 

This distortion is present when the amplitude of the 
output signal fails to follow exactly any increase or de- 
crease in the amplitude of the input signal. It results from 
non -linearity of the transfer function and gives rise to 
harmonic and intermodulation distortion. No amplifier is 
completely free from the effect because its transfer 
function is slightly curved. 

The nature of the curvature determines the order of 
the distortion produced, but negative feedback and other 
artifices used in hi-fi amplifiers minimise the curvature 
within the dynamic range and hence keep the distortion at a 
very low level. 

ATTACK 
This term describes the 'responsiveness' of the ampli- 

fier to signals with a fast rise -time, such as produced by 
percussive sounds of a transient nature. See under Rise - 
Time. 

With Hi-Fi now a booming in- 
dustry the potential purchaser 
of audio equipment for home 
entertainment is faced with a 
mountain of shiny brochures 
often describing the merits 
and specifications of equip- 
ment in a jargon he finds 
difficult to understand. This 
supplement, compiled by 
Gordon King, the well-known 
writer on all types of electronic 
equipment, is aimed at clari- 
fying the more commonly used 
terms in the field of Hi-Fi. 

CHANNEL SEPARATION 
This refers to the 'leakage' of signal from one channel 

of a stereo amplifier into the other channel. The separation 
is greatest when the signal leakage is the smallest. The 
leakage signal is commonly expressed as a decibel ratio 
referred to the full output of the amplifier when the channel 
in which the leakage signal is measured is correctly ter- 
minated both at the input and output. Thus a separation 
of 40dB means that the voltage of the leakage signal at the 
output of the channel tested is 100 times below that of the 
voltage of the signal at the output of the talking channel. 

Owing to capacitive effects, the channel separation 
sometimes falls with increasing frequency, while impair- 
ment at the I.f. end can indicate a common impedance 
coupling between the two channels. One cause of poor 
separation is the common impedance presented by the 
wiper of the balance control on the track of the 
potentiometer. 

CLASS A 
This implies biasing the valves or transistors to the 

middle parts of their transfer characteristics so that the 
device is driven upwards on one half cycle and downwards 
on the other half cycle. In a push-pull power amplifier, one 
of the device pair is driven upwards on negative half cycles 
while its partner is driven downwards, the mode reversing 
on the positive half cycles. The stage thus draws a con- 
stant current at all drive levels within the dynamic range 
of the amplifier. A class A power amplifier has an 
efficiency of almost 50 per cent. 

CLASS AB 
One type of power amplifier of this class is engineered 

so that at low drive level the stage operates class A, while 
at increasing drive level the mode changes to class B. 
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'aben 
WHO 

The Mullard Pi -Mode class AB power amplifier design is 
arranged so that the actual biasing changes from class A 
to class B with increasing drive. 

CLASS B 
The majority of transistor amplifiers adopt this class of 

power amplifier. The biasing is adjusted such that the 
push-pull transistors (could be valves) operate at a low 
no -drive current (called quiescent current). When drive 
is applied the current in one of the pair rises while the 
partner is pushed into cut-off on one half cycle, the mode 
reversing on the other half cycle. Maximum efficiency of a 
class B power amplifier is 78.5 per cent. Current increases 
with drive. 

CLIPPING 
This is the term used to express the clipping of the peaks 

of a waveform when an amplifier is driven beyond its 
power capacity. 

n n 
\ \ \ 

1 í 1 

Clipping. The flattening of the tips of a sine wave due to clipping. 

COMPLEMENTARY PUSH-PULL 
A power amplifier where the output transistors are of 

complementary polarities (i.e., p -n -p and n -p -n). In some 
amplifiers of this kind the driver transistors also constitute 
a complementary pair. 

CROSSOVER DISTORTION 
The type of distortion resulting from class B push-pull 

power amplifiers owing to the lack of coincidence of the 
two transfer characteristics at the crossover point. The 
effect is reduced by applying a critical value of biasing to 
optimise the quiescent current (see under Class B and 
Quiescent Current) and hence 'linearise' the middle por- 
tion of the transfer characteristic. The situation is further 

Improved by heavy negative feedback and by circuit design, 
such that the crossover distortion from hi-fi amplifiers 
is very small. 

DAMPING FACTOR 
This is the ratio of load or speaker Impedance to the 

amplifier's output impedance. Thus the smaller the output 
impedance the greater the damping factor. The damping 
factor increases with Increase of voltage negative feedback, 
and with the large amounts of feedback applied to tran- 
sistor hi -fl amplifiers the source or output Impedance can 
be as low as 0.1 ohm, giving a damping factor of 80 
referred to an 8 -ohm load. 

Such a small value of output impedance is 'seen' by the 
speaker as a virtual short-circuit, excluding the resistance 
of the speaker connecting cable, and this has the effect of 
damping the cone movement electromagnetically, thereby 
minimising the speaker output at the resonance fre- 
quencies. The bass resonance is important from this 
respect, so the damping factor should remain desirably 
high down to 40Hz or less. 

DERIVED CENTRE CHANNEL 
Some amplifiers are now appearing with a centre channel 

output derived from the addition of the left and right signals 
by a matrix. This output can be fed to a single -channel 
power amplifier operating a speaker for location between 
the left and right stereo speakers. 

DIRECT COUPLING 
This refers to interstage couplings or the speaker coup- 

ling being direct with no intervening transformer or capaci- 
tor. To the speaker it ensures that the damping factor 
remains high at I.f. (but increasing power supply imped- 
ance at I.f. can Influence this), while direct coupling 
generally minimises I.f. phase shift and encourages 
enhanced bass performance. 

DYNAMIC RANGE 
This is the range of reproduction limited on the one 

hand by the intrinsic noise of the amplifier (see under 
Noise) and the ambient background noise level of the 
listening environment and on the other by the power 
capacity of the amplifier and speaker system. In many 
cases the dynamic range is limited by the programme 
signal, but well recorded gramophone records are capable 
of a dynamic range approaching 60dB, which is 106:1 
power ratio (one million). 

EQUALISATION 
When emphasis is given to a range of frequencies 

during processing or recording (or transmitting), the 
correction required to normalise the signals during 
reproduction is called equalisation. Typical is the RIAA 
recording characteristic which, apart from ensuring that 
the recording amplitude is reduced from about 800Hz 
downwards, boosts the recording level with increasing 
frequency so that the required de -emphasis (equalisation) 
during reproduction not only 'flattens' the overall response 
but also reduces the record noise at the same time. 

FEEDBACK 
This refers to the feedback of the output signal (or a 

portion of it) to the input. When the feedback signal is 
negative it subtracts from the input signal and thus reduces 
the effective output and when it is positive it adds to the 
input and increases the effective output. Positive feedback 
produces sustained oscillation or howl. One example is 
acoustic feedback where sound from the speaker causes 
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Crossover Distortion. Artifacts on the distortion residual produced 
by very mild crossover distortion. 

response at a gramophone pickup or microphone, a feed- 
back loop then being completed through the amplifier. 
Howl or oscillation develops at the frequency correspond - 

i ng to a major resonance in the loop. 

FREQUENCY DISTORTION 
This is the unequal amplification of all frequencies over 

the passband of the amplifier (also see under Frequency 
Response). 

FREQUENCY RESPONSE 
The range of frequencies over which an amplifier re- 

sponds within defined limits of amplification (or signal 
output). A parameter expressed as 20Hz to 20kHz is the 
frequency range and is of limited value, while the parameter 
expressed as 20Hz to 20kHz+.1dBisthefrequencyresponse 
which means that the deviation of amplification from 20Hz 
to 20kHz is a mere +1dB or -1 dB, which is much more 
meaningful. 

HARMONIC DISTORTION 
The voltages of harmonics resulting from amplitude 

distortion expressed as a percentage of the voltage of the 
fundamental. A common measurement is total harmonic 
distortion (THD) where the fundamental o a very low 
distortion sinewave test signal is removed by a steep 
notch filter, the summed harmonics remaining then being 
measured as a voltage and expressed as a percentage 
(or dB value) of the voltage of the fundamental at the 
required test power of the amplifier. 

When measured in this manner the term THD is not 
really correct since the distortion also has the amplifier 
noise added to it within the test passband. The correct 
term is distortion factor. 

HEAT SINK 
A metal 'radiator' used in transistor amplifiers to 

conduct the heat away from the power transistors, thereby 
allowing them to be used for the delivery of greater power. 

HIGH-PASS FILTER 
A filter which, above a critical frequency, allows the 

unrestricted passage of high -frequency signals. Recipro- 
cally, a bass -cut filter. 

HUM 
Spurious signal at the mains frequency (50Hz in the UK) 

and its harmonics. It is sometimes expressed with noise 
(see under Noise), so that the total effect is hum and 
noise. 

HUM -LOOP 
A condition arising from the connection of two or more 

'earths' to an amplifier system whereby circulating currents 
of low value at mains frequency and harmonics are added 
to the programme signals, causing hum to appear in the 
background. 

INPUT IMPEDANCE 
The effective impedance at the input circuits of an 

amplifier across which the signal source is connected. 
In this respect the source is loaded by the input impedance. 
A load sensitive source is a magnetic pickup, most of 
which are designed for optimum treble response con- 
nected to a load of about 47k12. A higher resistance will 
cause a rise in treble, and a lower one a fall in treble. 

INTEGRATED AMPLIFIER 
An amplifier which embodies in a common housing 

the preamplifier and control section and the power ampli- 
fier. Some early amplifiers of large power were in two 
separate units, one the control unit with preamplifiers 
and the other the power amplifier. 

INTERMODULATION DISTORTION 
Resulting from amplitude distortion (i.e., non -linearity) 

two or more signals passing through an amplifier inter - 
modulate and hence produce spurious signals, known as 
intermodulation distortion. Since the distortion compo- 
nents are inharmonious they are subjectively disturbing, 
more so than low order, even harmonic distortion. Dis- 
continuity in the crossover function of class B amplifiers 
is responsible for intermodulation distortion and, some- 
times, the listening fatigue resulting therefrom. Measure- 
ment in based on the voltage of the intermodulation com- 
ponents expressed as a percentage of the voltage of one 
of the test signals, when two signals are applied to the 
amplifier in a 4:1 amplitude relationship at a low (100Hz) 
and high (5kHz) frequency. 

LINE INPUT 
Input channel of an amplifier designed to accept signal 

at a given level from a line at a specific impedance, usually 
60052. 

LINE OUTPUT 
Output channel of an amplifier designed to deliver signal 

at a given level to a line at a specific impedance, usually 
60052. 

LOAD 
The circuit or transducer (e.g., speaker) connected to 

the output of an amplifier. The source (e.g., pickup) is 
loaded by the amplifier's input impedance (see under 
Input Impedance). 

LOUDNESS CONTROL 
A control, often the volume control suitably switched, 

which boosts the bass and to a lesser degree the treble 
as it is retarded as a means artificially of compensating 
for the ear's loss of sensitivity at bass and treble frequen- 
cies at reducing loudness. A volume control which is 

permanently arranged to operate in this manner (i.e., 
loudness effect not switchable) is deprecated by some 
people and hi-fi enthusiasts. 

LOW-PASS FILTER 
A filter which, below a critical frequency, allows un- 

restricted passage of low -frequency signals. Reciprocally, 
a treble -cut filter. 
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MATCHING 
This commonly refers to the selection of the correct 

impedance to match the source or load and of the correct 
sensitivity of the input to match the source signal. If the 
source yields a signal substantially greater than the input 
sensitivity of the amplifier the volume control will have to 
be operated at a low setting and overloading of the input 
preamplifier may result. 

MISMATCH 
A condition whereby the coupled impedances inhibit 

optimum power transference or the source or output 
signal fails to match the amplifier sensitivity or the load's 
(i.e., speaker) power capacity. 

MUSIC POWER 
Sometimes called dynamic power, and refers to the 

power that the amplifier (with both channels working, 
when stereo) is capable of delivering on music type signal. 
Output is rated in watts into a specified load value and the 
test signal is sometimes interrupted sinewave signal 
(i.e., tone bursts). This method of power expression fails 
to take account of the power supply impedance and regula- 
tion and the efficiency of the power transistor heat sinks. 
The power obtained is always greater than that measured 
when the test signal is continuous wave (i.e., steady-state 
sinewave signal) and with both channels driven together 
(see under Output Power). 

NOISE 
Spurious signal resulting from the random electrical 

charges existing in conductors, components, valves and 
transistors. It is heard from the loudspeaker as a 'hiss'. 
Hum (see under Hum) is also sometimes included as 
general noise, but since the hum is sometimes filtered in 
certain measurements, hum and noise may he expressed 
separately. 

OUTPUT IMPEDANCE 
Effective impedance across the output terminals of an 

amplifier as reflected across the load (i.e., speaker). This 
impedance is generally much lower than that of the speaker 
(see under Damping Factor). 

OUTPUT POWER 
The maximum amount of power, limited by clipping or a 

specified value of distortion, the amplifier is capable of 
delivering to a load of given value (also see under Music 
Power). 

Many transistor amplifiers yield increasing power with 
reducing load value, and the power is generally given at 
4 and 812 (sometimes also at 1652). The power of stereo 
amplifiers is given per -channel with one channel only 
driven and/or with both channels driven together. The 
almost double demands on the power supply when both 
channels are driven together reduces the per -channel 

power significantly unless the supply is regulated or of a 

very low impedance when the power amplifiers are class B 
(see under Class B). However, this does not follow with 
class A amplifiers (see under Class A) because the power 
input remains constant within the dynamic range (see 
under Dynamic Range) of the amplifier. 

The most meaningful power rating is that based on 
continuous wave (i.e., uninterrupted sinewave) signal with 
both channels driven to capacity together, referred to a 
specified level of distortion (0.5 per cent or 1 per cent), 
the power then being calculated by squaring the r.m.s. 
voltage across the load and dividing by the load value on 
ohms. This gives the average power per -channel, both 
running, not the r.m.s. power as often thought and, in- 
deed, specified by many manufacturers! 

The peak power on a continuous wave signal is equal to 
the square of the peak value of the sinewave divided by the 
load in ohms. Thus when the sinewave passes through 
zero the power is zero. Hence the average power is equal 
to half the peak power. The peak power is also equal to the 
square of the r.m.s. voltage across the load times the 
square of root -two divided by the load in ohms. Hence 
half of this, which is then equal to the square of the r.m.s. 
voltage divided by the load in ohms, is the average power. 
The power in r.m.s. watts can be obtained by calculation, 
and it works out to 1.225 times the average power! This is 
almost 23 per cent higher than the average power. We 
often wonder whether the spec. writers are aware of this. 

OVERLOAD 
When an amplifier is driven beyond its capacity the 

waveform is clipped and overloading and hence heavy 
distortion results. 

OVERLOAD MARGIN 
It is desirable to have a margin prior to the onset of 

overload to avoid clipping on transients. This also en- 
hances the reproduction, giving it a 'smoother' quality in 
many cases. 

POWER BANDWIDTH 
The bandwidth over which the full power does not drop 

below a specified value. The I.f. and h.f. points where the 
power is half that at 1kHz (i.e., full power) are often given. 
This is the half -power bandwidth. Expression is com- 
monly such as '20Hz to 35kHz -3dB', the -3dB indicating 
a power drop to half the full value. 

Sometimes the bandwidth is referred to the low and 
high terminal frequencies where the distortion fails to rise 
above a specified value, the DIN value being 1 per cent. 

QUIESCENT CURRENT 
The static current drawn by the valves or transistors of 

a push-pull class B output stage as determined by the 
biasing in the absence of drive signal. See also under 
Class B. 

RADIO BREAKTHROUGH 
The breakthrough of modulated radio signals into the 

channels of an audio amplifier owing to the presence of 
high-level radio signal fields. The effect is that the base/ 
emitter junction of the low-level input transistor rectifies 
the signals picked up by the wiring or circuit components 
and the resulting audio is then handled by the amplifier in 
the ordinary way so that the radio programmes appear as 
a disconcerting background on the wanted source signal. 

Since the pickup preamplifier has the lowest level input, 
this source is most troublesome, particularly when the 
volume control is well advanced. In many cases the 
trouble can be cured without affecting the amplifier's 
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response or unduly changing the input impedance (when 
the preamplifier is in an equalising feedback loop) by 

connecting a 2000pF capacitor between the base and 
emitter of the pickup input transistor, using the shortest 
possible connecting wires. Both channels of a stereo 
amplifier must be processed. 

RIAA 
Standing for Record Industry Association of America 

and refers to the recording characteristic of gramophone 
records. The pickup equalising is a reciprocal of this 
characteristic. 

RISE -TIME 
Time taken by an amplifier for its output to rise from 

10 per cent to 90 per cent of its final value when a perfect 
step (i.e., one with zero rise -time) is applied to the input. 
The rise -time is a function of the bandwidth. 

The upper frequency response of most hi-fi amplifiers, 
with the treble filter off, is generally sufficient to give a 

rise -time well in advance of that of most programme 
material. (see also under Attack and Transient Distortion). 

ROLL -OFF 
The rate of attenuation of a filter at the bass end (high- 

pass) or treble end (low-pass). The crossover frequency 
is that frequency where the response is -3dB of the 
mid -frequency response. The roll -off of an amplifier is 
similarly defined but in terms of decrease in amplification. 

RUMBLE 
Infrasonic disturbance due to the electro -mechanical 

action of a record player. 

SENSITIVITY 
Input signal voltage (r.m.s.) at 1kHz required to produce 

maximum amplifier output when the volume control is at 
maximum and the tone controls and filters set for a 'flat' 
response and, in the case of stereo amplifiers, with the 
balance control at neutral. 

SIGNAL/NOISE RATIO 
Voltage or power output due to unwanted noise referred 

to the full power of an amplifier or to some other datum. 
A S/N ratio of 60dB implies that the unwanted noise is 
106 below the full power or 103 below the full voltage of the 
amplifier. The noise may or may not include hum. This is 
sometimes made clear by the parameter being expressed 
such as 'hum and noise 60dB below full output'. 

TRANSIENT 
Signal component of fast rising leading sude and usually 

of short duration. 

TRANSIENT DISTORTION 
Distortion of a transient signal component such as 

produced by resonance and lack of damping, the effect 
being overshoot or ringing following the fast rising leading 
side of the signal component. 

WATTS RMS 
A commonly incorrectly used term for continuous wave 

power (see under Output Power). 

WEIGHTED 
Often applies to the filterin j of a disturbance signal 

(such as noise) to take account of its annoyance value 
rather than its absolute value. A weighted S/N ratio is 

always better than that obtained from the same amplifier 
(etc.) when unweighted. 

TUNERS 
AMPLITUDE MODULATION (AM) 

Where the audio (or other) information applied to a radio 
wave causes changes in amplitude. Used generally in the 
long, medium and short wavebands but is not a hi-fi 
system as currently employed. 

ATTENUATOR 
Network for reducing signal level. Sometimes necessary 

in the aerial circuit of a tuner to avoid overloading by 

strong, local signals. 

AUTOMATIC FREQUENCY CORRECTION (AFC) 
Often termed automatic frequency control and is a 

circuit arrangement used in f.m. tuners to correct auto- 
matically for any initial, long or medium term tuning error. 
Currently based on a capacitor diode in the oscillator 
tuning whose reverse bias is adjusted by a potential 
delivered by the f.m. detector when the tuning is in error. 
In some applications it is desirable for the correction to be 

switchable to avoid the tuning pulling on to a strong 
station when it is required to receive an adjacent weaker 
one. 

AUTOMATIC GAIN CONTROL (AGC) 
Circuit arrangement which yields a gain reducing bias 

with increase in signal strength as a method of keeping the 
output of the tuner constant irrespective of the strength 
of the received signal. 

BA LU N 
Usually a transformer designed to accept 7552 un- 

balanced input (coaxial cable) and deliver the signal at 
30052 balanced (twin feeder). Usable in the converse sense, 
and sometimes necessary for matching a tuner with 3005 
balanced aerial terminals to 7552 coaxial feeder. 

CAPTURE EFFECT 
Effect characteristic of the f.m. system whereby the 

stronger of two signals, even when in the same channel, 
'captures' the tuner so that it responds mostly to this one, 
pushing the weaker unwanted one well into the background. 

Transient Distortion. Example of transient distortion where the fast 
leading edge of a squarewave initiates ringing. 
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IHF term which refers to the power ratio of two signals 
in the same channel required to keep the signal/inter- 
ference ratio to a value of 30dB referred to 100 per cent 
modulation and 1mV input signal level. The ratio of the 
powers of the two input signals is expressed in decibels, 
the smaller the dB number the better the capture ratio. 
Top-flight tuners have a value as low as 1dB. 

DECODER 
Device used in stereo tuners for yielding the left and 

right channel signals from the multiplex signal fed in from 
the f.m. detector. 

DISTORTION 
Harmonic distortion produced by tuners is generally 

given at 100 per cent or 30 per cent modulation and 1kHz. 
F.M. detector non -linearity may cause the distortion to rise 
with increasing modulation percentage. Owing to the atten- 
uation of the higher -order harmonics, the THD may be less 
from tuners with the American 75,uS de -emphasis than 
from those based on the British (and European) 50/rS de-, 
emphasis. Distortion on stereo is also usually higher than 
on mono. 

FIELD EFFECT TRANSISTOR (FET) 
Transistor whereby the current is controlled by electro- 

static means. These devices have greater overload 
immunity than bipolar transistors and a square -law 
characteristic (minimising third harmonic components) 
and for these reasons are favoured by many designers for 
use in the r.f. amplifier and mixer stages. 

FREQUENCY MODULATION (FM) 
Where the audio (or other) information applied to a radio 

wave (i.e., carrier wave) causes changes in the instant- 
aneous frequency of the wave at a rate determined by the 
modulation frequency and by an amount determined by its 
magnitude. 100 per cent f.m. corresponds to +75kHz de- 
viation on the broadcasting system. F.M. is a hi-fi system 
of broadcasting also allowing the addition (in a subchan- 
nel) of stereo information. See under Decoder. 

IMAGE REJECTION 
This refers to the rejection by the tuner of a signal at the 

image (second channel) frequency, corresponding to the 
tuned (real) frequency plus twice the intermediate - 
frequency when the local oscillator is working above the 
signal frequency or minus twice the intermediate - 
frequency when the local oscillator is working below the 
signal frequency. 

The IHF image rejection ratio refers to the ratio (in 
decibels) of the signal required for a 30dB S/N ratio to that 
required for the same ratio but at the image frequency. 
Front-end selectivity increases the ratio. 

INTERMEDIATE FREQUENCY (IF) 
The fixed frequency resulting from heterodyning (i.e., 

'beating' or modulating to develop the sum or difference 
frequency signal) the incoming signal with a signal from 
the local oscillator. The i.f. used in f.m. tuners is commonly 
10.7MHz and in a.m. tuners 470kHz. The i.f. signal is 
amplified in the i.f. channel and it is here where most of the 
selectivity is introduced by tuned bandpass couplings 
and/or crystal or ceramic filters. 

IN TER MO DULATION 
This can result in the tuner front-end owing to the 

application of two or more powerful signals. In the group 
of the three f.m. stations (Radios 2, 3 and 4), third -order 
intermodulation can put interference on Radio 3. The 
solution lies in reducing the strength of the signals by 
attenuation. 

MULTIPATH DISTORTION/RECEPTION 
Owing to reflection of the v.h.f. f.m. signal by large 

buildings, hills, etc., the tuner sometimes receives not only 
the direct signal but also a reflected signal slightly later 
due to the greater path distance travelled. This results in 
high -order harmonic distortion and impairment to thé 
stereo separation and quality. 

MULTIPLEX (MPX) 
The name sometimes given to the stereo system of 

broadcasting and the complex signal delivered by the f.m. 
detector for application to the stereo decoder. 

PILOT TONE 
The signal included with the stereo information, and 

applied in a subchannel on the f.m. signal, which is used 
to reform the suppressed subcarrier and synchronise the 
switching of the detectors in the stereo decoder. Pilot 
tone frequency is 19kHz, and doubling this (38kHz) gives 
the subcarrier frequency. The pilot tone also activates the 
stereo indicator light switching. 

QUIETENING (MUTING) 
A muting circuit which 'quietens' the audio channel 

when tuning between f.m. stations and which is 'cancelled' 
when the incoming signal is of a pre -determined (preset) 
level. 

QUIETING 
The amount (expressed in decibels) by which the noise 

output of an f.m. tuner is reduced when the input signal is 
at a given level (see also under S/N Ratio and Sensitivity). 

SELECTIVITY 
The ability of a tuner to select the wanted frequency 

without interference from signals at adjacent frequencies. 
Front-end selectivity enhances the image (and i.f.) rejection 
ratio, while good i.f. channel selectivity prevents inter- 
ference from unwanted stations at frequencies near to the 
tuned frequency. 

Good i.f. selectivity is required by f.m. tuners to minimise 
'birdies' interference on stereo reception, coupled with 
low-pass filtering (critical frequency about 53kHz) between 
the f.m. detector and stereo decoder. 

The IHF selectivity, given in many tuner specs., refers 
to the ratio of the level of a signal in the alternate channel 
(400kHz away from the required station) to the level of the 
wanted signal for a signal/interference ratio of 30dB when 
the wanted signal is applied at a level of 100,uV. The signal 
ratio is given in decibels, and the larger the number the 
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better the selectivity. Top-flight tuners with ceramic or 
crystal i.f. filters can have an IHF selectivity better than 
50d B. 

SENSITIVITY 
In general refers to the aerial input signal required for a 

given S/N ratio or quieting ratio (see S/N Ratio). The IHF 
usable sensitivity, frequently given in tuner specs., is the 
least aerial signal required across the tuner aerial terminals 
(p.d.) for a signal/noise plus distortion ratio of 30dB. 
Instead of the modulation being switched off it is notched 
out by a steep filter so that only the distortion and noise 
remains. The test is made with 100 per cent modulation. 
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Sensitivity. Graphical representation of IHF usable sensitivity. 

SIGNAL/NOISE (S/N) RATIO 
The ratio of the output signal to the noise at any given 

level of aerial signal. Signal modulation its either 30 per 
cent or 100, the latter giving an improvement over the for- 
mer of about 9dB. A 0dB datum is established on the mod- 
ulation, which is then switched off and the remaining 
noise measured. See also under Quieting and Sensitivity. 
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Signal/Noise Ratio. Curve A is tuner output referred to 0dB and 
100% modulation. Curve B is noise output without modulation. Max. 

S/N ratio about 63dB while input of 1.4µV results in S/N ratio of 30dB. 

SPURIOUS RESPONSE REJECTION 
The ability of an f.m. tuner to reject spurious signals 

falling outside the tuned frequency or the immunity of the 
tuner itself to the production of spurious signals as the 
result of intermodulation, etc. (see under intermodulation). 

SUBCARRIER 
The carrier used in stereo broadcasting to accommodate 

the subchannel stereo components. Frequency is 38kHz 
and is suppressed at the transmitter, leaving only the 

sidebands, but is reformed at the receiver for detection of 
the stereo components by doubling the synchronised 
19kHz pilot tone (see under Pilot Tone). 

TUNING INDICATOR 
Often a meter which gives both an impression of the 

signal strength and the correct tuning point at maximum 
deflection. As maximum S/N ratio and least distortion 
occurs from an f.m. tuner only when the station is accurate- 
ly tuned, a centre -zero meter might also be incorporated, 
and the tuning is carefully adjusted until this shows the 
correct condition of balance. 

ANCILLARY 

AMBIENCE 
The term sometimes given to the 'colouration' of the 

signals due to the concert hall, etc. A kind of 'ambience' 
from stereo signals can sometimes be obtained by feeding 
the difference signals (appearing across the two 'live' 
terminals of the left and right channels) to a speaker sited 
behind the listener. More advanced matrices are necessary 
for full effect. 

ANTI -SKATING BIAS 
A bias force applied to a pivoted pickup arm to counter- 

act the inward force (towards the centre of the record) 
resulting from the drag of the stylus in the groove and the 
offset angle of the head. 

AUXILIARY BASS RADIATOR 
A parastic (non -electrically -driven) unit resembling a 

bass speaker unit located in a loudspeaker enclosure, as 
if it were an ordinary unit, to increase the movement of air 
and hence enhance the bass performance at a given 
enclosure volume. 

AZIMUTH 
Referring to the vertical setting (alignment) of the head 

in a tape recorder. 

CCIR 
Short for International Radio Consultative Committee, 

responsible for certain audio standards and tape play 
characteristics, among other matters. 

CERAMIC PICKUP 
A pickup whose generator system is based on piezo 

electricity produced by the stressing of natural and man - 
polarised crystals. 

COMPLIANCE 
Opposite to stiffness. A mechanical unit whose elec- 

trical analog is capacitance. In gramophone pickups one 
'compliance unit' is taken as 10 cm/dyne. 

CONE BREAKUP 
The inability of a speaker cone to work as a piston at 

high frequencies, the effect being that the cone is not under 
the complete control of the speech coil, certain parts of it 
moving in opposition to other parts like a 'rippled rope'. 
Responsible for uneven frequency response. 

DE -EMPHASIS 
A method of signal equalisation where pre -emphasis is 

used during recording or transmission. Such as the 
pre -emphasis of the treble modulation on f.m. and the 
equalising de -emphasis at the tuner. Used essentially as 
a noise reducing artifice. 
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DOLBY SYSTEM 
A noise reducing system whereby the recorded signal 

is 'compressed' and the replay signal 'expanded'. Original- 
ly used professionally, but a simplified version for domestic 
applications (for tape recorders, especially those based on 
cassettes) has recently been developed. 

DROP -OUT 
Short pause in tape replay due to bad tape coating. 

DUAL CONE 
Speaker unit containing a main cone for bass and 

middle frequencies and a smaller, stiffer inner cone for 
treble frequencies, sometimes called a 'full range' speaker 
unit. 

DYNE 
Unit of force equal to 1/980 gram at latitude 45° at sea 

level. Used in pickup mechanics especially. 

ELECTROMOTIVE FORCE (EMF) 
Electrical pressure at source. Not to be confused with 

potential difference (p.d.) which is the voltage developed 
across a resistance or impedance due to current flowing 
through it. Both are measured in volts. 

FLUTTER 
Cyclic speed variation of tape recorder (e.g. above 

about 10Hz) producing spurious signal related to the 
frequency. 

HEADSHELL 
The end of a pickup arm where the cartridge fits. 

Sometimes bonded to the arm, though often detachable. 

INERTIA 
Resulting from mass and inhibiting change in velocity. 

Important in pickup mechanics. 

INFINITE BAFFLE SPEAKER SYSTEM 
A speaker system where the bass driver is located in an 

almost airtight enclosure. 

LABYRINTH 
A type of speaker enclosure where a maze -like con- 

struction extends the air column. Resonances are tamed 
by heavy damping material. 

MASS 
The bulk of matter though not necessarily equal to its 

weight. A mechanical unit whose electrical analog is 
inductance. 

OMNIDIRECTIONAL 
Having no particular direction of maximum emission or 

sensitivity. Omnidirectional speaker is one which radiates 
theoretically equally in all directions. 

PARALLEL TRACKING ARM 
Pickup system which allows the cartridge to track on the 

true radius of the record, as the recording was made, 
thereby minimising lateral tracking error. 

PINCH EFFECT 
Slight variation in the width of the groove resulting from 

the mechanics of recording which cause the pickup stylus 
to vibrate vertically at twice the recorded frequency, 
giving second harmonic distortion. 

PLAYING WEIGHT 
The downward force required on the pickup stylus to 

keep it in the groove and to counter the mechanical 
reactions of replay. 

PRE -DISTORTION 
A scheme sometimes adopted during recording to 

nullify the effect of tracing distortion on replay. The 
distortion deliberately introduced is the reciprocal of that 
produced on replay. 

PRE -EMPHASIS 
Deliberate boosting of high frequency to allow attenua- 

tion on replay (or reception in the case of f.m.) as a noise 
reducing artifice. See also under De -Emphasis. 

QUADRAPHONY 
A scheme of extended 'stereo' whereby ambient and 

dimensional information is fed directly or via a matrix to a 

set of four speaker systems suitably orientated in the 
listening room. Two main systems are currently under 
development. One based on four discrete channels and the 
other on two channels into which are matrixed the in- 
formation of the other two channels. In the latter system a 

reciprocal matrix at the reproducing end delivers a version 
of the original four channels for application to separate 
amplifiers and speaker systems. 

REFLEX SPEAKER 
This differs from an infinite baffle enclosure in that an 

air vent is incorporated which is tuned by its dimensions 
for the best bass performance in conjunction with the 
bass driver and the volume of the enclosure. The auxiliary 
bass radiator is a development of this technique. 

TIP MASS 
The effective mass at the tip of the stylus of a pickup 

cartridge. Modern techniques have reduced this mass 
towards 1 milligram or below. 

TRACKABILITY 
How well the pickup system will track high amplitude 

and velocity modulation at a given tracking weight. 

UNIPIVOT PICKUP ARM 
An arm which secures both the lateral and vertical 

movements from a single highly engineered pivot. Difficult 
to engineer, but characteristics (i.e., very low bearing 
friction) desirable when well engineered. 

VELOCITY PICKUP 
Magnetic pickup whose output increases with increase 

of recorded velocity. This differs from the ceramic pickup 
whose output is a function of amplitude or deflection of 
the stylus. 

WOW 
The complement of flutter, but at frequencies below 

about 10Hz. 
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D. J.SILVESTER 
THE design and construction of a compact high 

stability power supply results in a number of 
difficulties when the use of a 412in. x 312in. x 

2in diecast aluminium box is contemplated. This 
particular supply unit has obvious uses as e 9V 
battery replacement, and since output current limit- 
ing can easily be added, the supply unit can be used 
in radio repair work where a current overload would 
otherwise cause irreparable damage. There is a 
limitation to the size of the mains transformer due 
to the smallness of the box, resulting in large varia- 
tions of unregulated d.c. voltage, a difficulty which 
can be overcome. 

The simple transistor -assisted zener circuit proved 
to be unstable because of these large voltage varia- 
tions and the usual multi -transistor feedback circuits 
needed to give a stable output required more space 
than was available. The next step was to examine 
the possibility of using an integrated circuit as the 
feedback amplifier, and after this was done success- 
fully a second and more powerful supply was built. 

PRINCIPLE OF OPERATION 
The block diagram of Fig. 1 shows the basic circuit 

of the two power supplies. The principle of negative 
feedback requires that part of the output voltage 
be compared with a reference voltage, and the output 
regulator drive adjusted so that the two voltages 
become equal. The amount of correction applied to 
the output regulator is controlled by the gain of the 

Front view of the completed 9V supply. 

amplifier. It can be shown that the stability of the 
regulated output depends upon: - 

1. The gain of the amplifier. 
2. The variations of the amplifier output with 

changes in the unregulated d.c. supply. 
3. The stability of the reference voltage. 
The integrated circuit 'has a very high gain 

(1(10,000 times) and has been designed so that a 
change of 1V in the unregulated supply will cause 
only a 30µV change in the output. The first two 

Unregulated 
supply 

1DN 06641 

Reference 
voltage 

Output 
regulator 

Output 
current 
sampler 

Regulated 
output 

Feedback 
amplifier 

Current 
limiter 

Output 
voltage 
sampler 

1 

Fig. 1: Block diagram showing the various feedback paths of the 
stabilised supply. 

sources of design difficulty are eliminated in prac- 
tice if an i.c. is used as the feedback amplifier. The 
third source of instability due to the internal resis- 
tance of the zener diode can be overcome by pro- 
viding a stable bias current from the regulated out- 
put, and by choosing a diode with a low internal 
resistance. 

FIXED 
9 volts supply 

The final circuit used for the smaller supply is 
shown in Fig. 2, the few changes required to give 
a higher output power will be discussed later. 
It is possible to use either a 1/A709C or µA741C 
integrated circuit as the feedback amplifier, and as 
five possible package alternatives exist, this com- 
ponent has been represented by the box with con- 
nections A to E. These alternatives, as well as the 
three extra frequency stabilising components re- 
quired with the µA709C are shown in Fig. 3. It is 
preferable to use the µA741C integrated circuit since 
this device will be undamaged should the inputs or 
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Fig. 2: Above, complete circuit of the fixed 9V supply. Fig. 3: left, 
connections of the various forms of the integrated circuit that can 
be used. Fig. 4: below, shows the veroboard layout for the smaller 
components. The 5000pF capacitors and 1.5k52 resistor (see text) were 

fitted on the prototype. 

* components list 

R1 68052 1.W 5% R2 101(9.1W 5% 
R3 2.752 3W wirewound Cl 1000µF 25VW 
C2 0.01µF VR1 10k52 skeleton preset 

Tri 2N3055 Tr2 2N3704 
D1-4 IN4001 or 1A bridge rectifier 
D5 BZY88C6V2 (6.2V 400mW) 
IC1 µA741C (µA709C may be used, see text) 
T1 230V/12 -13V 500mA 

Red and black insulated terminals. Die cast box, 4$ x 

3$ x 2;in. Mains input plug and socket. Fuse 500mA 
and holder. Veroboard 3 x 1jin. Olin. matrix. insulating 
kit for 2N3055. 
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electronics 
lookt really 

mastered 

RAPY 

... practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

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

1/ BUILD AN 
OSCILLOSCOPE 

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

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

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

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

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

POST 

NOW 
To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 

1 
FREE r BROCHURE NAME 

we do not employ representatives 

BLOCK CAPS 
I 
1 or write if you prefer not to cut page ADDRESS PLEASE WL112 

special free gift also to all our students 
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Tr1, 
germanium 

output be shorted to either chassis or the unregu- 
lated d.c. supply. 

The current limiting device consisting of R3 and 
Tr2 can be omitted if this facility is not required. 
The short circuit current with the components 
chosen is 250mA. The potentiometer VR1 is used in 
place of a single resistor in the output sampler, so 
that the output voltage may be set accurately to 9V 
when' construction has been completed. It was not 
necessary tee reduce the sensitivity of this control by 
using a three resistor potential divider. 

CONSTRUCTION 
Very little information is required on the layout 

of the circuit components, which, with the exception 
of Trt, R3 and the transformer, can be assembled 
on a very small piece of veroboard (Fig. 4). One idea 
which greatly helps the final wiring is that all the 
components and board are mounted on the lid of 
the box. A neater appearance results if the larger 
components and the circuit board are stuck to the 
lid with epoxy resin adhesive. 

Inside the fixed voltage supply unit. The transformer is fixed to the 
lid with epoxy resin as are short lengths of studding to locate the 

circuit board. 

Tr2 
silicon 

Fig. 5:. Variation of circuit shown in 
Fig. 2 to permit the use of p.n.p. 
transistors such as may be found In an 

existing unstabilised supply. 

The power transistor uses the box as a heat sink 
but it must be electrically isolated with washers. 
The wiring should be thoroughly checked before 
switching on, after which the output can be set to 
9V by adjusting VR1. A 47n resistor connected across 
the output should not cause any change in the output 
voltage. 

VARIATIONS 
It is possible to alter an existing power supply 

having germanium p.n.p. transistors, by using a 
variation of the original circuit, shown in Fig. 5. 
The unregulated d.c, supply must not exceed 36V 
or the i.e. will be damaged. If a different value of 
output voltage is required the values of Rl, and VR1 
and R3 must be recalculated. 

If only a small current is required from the regu- 
lated output the power transistor can be replaced 
by a BFY51 or removed completely if an output of 
less than 10mA is required. 

VARIABLE 
voltage supply 

After the successful construction of the 9V fixed 
supply it was decided that a much more versatile 
supply could be constructed using the same basic 
circuitry. This new supply would be capable of 
powering small hi-fi amplifiers, and it was decided 
that in order to increase its usefulness the supply 
should be able to deliver a constant voltage in the 
range 10 to 25V at a maximum current of 1A. A 
few small design changes must be made to the cir- 
cuit of the fixed supply, but one difficulty, the large 
variations in the unregulated d.c. supply, is to some 
extent overcome. The final circuit of the second 
supply is shown in Fig. 6. 

The transformer used gave between 20 and 23V 
a.c. to the bridge rectifier consisting of four 3A 50V 
diodes, D1 to D4. These diodes produce a d.c. voltage 
of between 30 and 36V across the capacitor Cl, the 
value of this component being increased to 5000µF 
by using two separate 2500µF electrolytics in parallel. 
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F2 Tr1 2N3055 
lox 06191 

51 

Fig. 6: Circuit of the variable voltage powe supply which includes a meter to monitor the actual output voltage. 

It should be noted that on no account, or under any 
load conditions, must the voltage across Cl exceed 
36V or the i.c. will be destroyed. 

OUTPUT CURRENT REGULATOR 
The first transistor used for the current output 

stage is again a 2N3055 being the cheapest of a 
number of alternatives. The current gain of this 
transistor is about 20, which means that at maximum 
output current this transistor will require a base 
current of 50mA which is greater than the i.c. can 
supply. The final output current stage consists of a 
darlington pair Trl, Tr2 using the 2N3055 and 
2N3704/BFY51 transistors. It is calculated that the 
maximum current demand on the i.c. is now reduced 
to below 1mA. The value of the limited output 
current is 1.2A, obtained by reducing the value of 
R3 to half an ohm. 

REFERENCE VOLTAGE 
The reference voltage is derived from a zener 

diode D6, and as the stability of this component 
directly affects the stability of the output voltage 

some method of supplying D6 with a constant current 
must be found. The zener cannot be supplied directly 
from the regulated output so the most obvious alter- 
native is to provide a stable d.c. voltage from a 
second zener diode, D5, biased from the unregulated 
supply. The amplifier chosen is the hA741C type used 
in the fixed supply but any of the alternatives given 
in Fig. 3 may be used if required. 

OUTPUT VOLTAGE SAMPLER 
This part of the circuit consists of a resistor chain 

across the regulated output. The minimum output 
voltage occurs when the inverting input (lettered A 
in Fig. 3) is connected to the output rail, the output 
voltage being equal to the zener voltage of D6. The 
maximum output voltage is determined by the values 
of VR1 and R4. The value of R4 is calculated to be 
1.3k11 for an output of 30V. The preferred value 
nearest to this, 1.5k11, produced a drop in the maxi- 
mum output voltage. There is a rapid increase in 
voltage with rotation of the potentiometer at the 
high voltage end, and although this causes some 
slight inconvenience it was not considered necessary 
to use separate resistor chains. 

-continued on page 642 

Front view of the larger unit contained in a standard instrument case. 
The smaller components are mounted on a vertical board shown above 

the large capacitors Cl and C2. 
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LETTERSI. - The Editor does not necessarily endorse the views expressed by correspondents 

Only knocks 
I would like to comment on the 

correspondence regarding v.h.f. 
radio in your October issue. 

Mr. James W. Robson's techni- 
cal explanation for v.h.f. not hav- 
ing caught on is ingenious, but I 
fear, nonsensical. When f.m. was 
introduced in this country, and for 
several years after, ' only mains 
driven equipment was available 
for its reception. In those years, 
given suitable incentives, a large 
proportion of listeners could have 
been persuaded to buy f.m. radios. 
As it was, shackled by a monopoly 
broadcasting service, v.h.f. never 
stood a chance. 

In the preface to "Radio & 

Television Servicing, 1955-56", a 
purely technical publication, the 
editors wrote: "... The outstand- 
ing feature of this period has un- 
doubtedly been the inclusion, in 
the ranges of most manufac- 
turers, of combined a.m./f.m. re- 
ceivers for the reception of the 
BBC very -high -frequency (Band 2) 
transmissions . . ." In a subse- 
quent edition it was stated that 
sales resistance to v.h.f. only sets 
was strong, and that the absence 
of Luxembourg on this band was 
partly to blame. And that is the 
situation in a nutshell. If only the 
opportunity had been taken at 
the time of the new channels be- 
coming available to introduce in - 
dependant radio stations, listeners 
would have clamoured for sets to 
receive them. Few saw the point 
of spending money to obtain car- 
bon copies of existing pro- 
grammes. A parallel may be 
drawn with the introduction of 
independent television on Band 3. 
In the two years following the 
opening of the Lichfield trans- 
mitter I supplied and installed up- 
wards of 1,000 Band 3 converters. 
In the first two years of the BBC -2 
625 -line service I had orders for 
just two conversion kits. Even to 
this day I find customers with 
facilities for v.h.f. radio and 625 
line television who have no inten- 
tion of using them. What a monu-' 
ment to wasted opportunity! 

One might have thought that 
the instant and overwhelming 
success of the so-called "Pirate" 
radio stations in 1965 would be 
construed as a clear indication 
that something was seriouly 

wrong with broadcasting in this 
country. Attempts to legalise the 
pirates were frustrated by the 
BBC, who solemnly announced 
that it was quite impossible to find 
space for any more stations on 
the medium wave band. No one 
appears to have though of offer- 
ing the largely unused v.h.f. band. 
Now the BBC has done a complete 
about turn by foisting its local 
radio stations onto medium waves. 
Nothing could be a greater admis- 
sron of failure on the part of 
monopoly broadcasting to attract 
listeners to v.h.f. 

The promised commercial 
stations may inject some life into 
v.h.f. reception, if only because all 
will be capable of transmitting in 
stereo, but by and large I am 
compelled to admit that I am far 
from sanguine. Even Lord Hill, 
contemplating the prospect of 
medium -wave reception in the 
future, is quoted as saying, 

. and may the Lord have 
mercy on you after dark!" Un- 
fortunately, f.m. broadcasting 
missed the boat 17 years ago, and 
opportunity, as they say, only 
knocks once. - Charles Miller 
(Uttoxeter). 

Local radio 
No doubt many readers will 

have noticed the additional inter- 
ference caused in the m.w. band 
by the opening of local radio 
station m.w. transmitters recently, 
by the BBC. These transmissions, 
at night, can scarcely be described 
as local, with a range of over 200 
miles. In my location, Radio 
London is very powerful, and has 
been received at night in Holland, 
France and Northern England. 
This rather defeats the BBC's 
good -original object of a local 
radio service. Could not the BBC 
shut down the 206 metres Radio 
London m.w. outlet, and other 
outlets, at night, when local radio 
simply relays programmes carried 
by Radios One and Two. The v.h.f. 
outlets could of course remain, as 
they have done previously. This 
step would reduce the amount of 
interference with foreign services, 
and would bring BBC local radio 
in line with the proposed restric- 
tions to be imposed upon local 
commercial radio stations.-John 
Manners (Middlesex). 

Quadraphonics 
I am interested in building my- 

self a Quadraphonic Hi Fi system. 
The design of the preamplifiers 

and power amplifiers is relatively 
straightforward, but as yet I have 
been unable to find any details 
on how to design the four channel 
matrix decoder. 

An article in your magazine on 
either the principle of operation 
or a practical circuit would be of 
considerable value to myself and 
I am sure to other people.- 
-P. M. Cunnington (Essex). 

Your letter has been forwarded 
to me by the Editor and I must 
comment, with a copy to the 
Editor, in the hope he may pub- 
lish, for your letter raises one or 
two interesting points. 

First, before we could contem- 
plate publishing the circuit for a 
decoder, we must know something 
of the encoding. Quadraphonics is 
very much in a state of flux. 

In April, there was a show at 
Osaka, and about half of the 38 
exhibitors had some sort of four - 
channel exhibition. Few were con- 
vincing. Most annoying was the 
fact that few were mutually com- 
patible-nor even tried to be! 

There are, basically, three sys- 
tems of stereo recording: the 
CD -4 of Matsushita and JVC- 
Nivico, with American backing 
from RCA; the SQ, with CBS and 
Sony throwing in their weight, to 
which EMI have now added their 
backing in this country. And last 
is what might be called a `Regular 
Matrix' system, like the Sansui 
QS, and several related alterna- 
tives. 

There is no `universal' decoder, 
and until the vast commercial 
battle is won and there is a `stan- 
dard' method of encoding, we 
should play it very close to the 
chest. I would advise you, Mr. 
Cunning ton, to forgo the pleasure 
of anything but purely discreet 
quadraphonics until your way 
ahead is sufficiently clear. In any 
case, you can go ahead with pre - 
amps and power amps-and, I 
hope, separated power supplies- 
with the knowledge that whatever 
decoder is appropriate to the soft- 
ware available to us (mostly SQ 
at present, will soon be made 
available to the constructor.- 
H. W. Hellyer (Bristol). 
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The BIG discount house! 
AMPLIFIERS 
Amstrad Integra 4000 ,. £22.70 
Amstrad 8000 .. .. £13-9S 
Amstrad 8000 MK II .. .. £1595 
Amstrad IC 2000 .. .. £27.00 
Amphonic 1000.. .. .. £1495 
Cambridge P50 .. £60.00 
Cambridge P100 £11500 
Dulci 6 Eagle -Full range available 
Ferrograph F307 

MKII Wood Case .. .. 
Leak Delta 30 .. .. .. 
Leak Delta 70 .. .. . . 

Linear606 .. .. .. 

Linear LT66 .. .. .. 

Linear 505 .. .. 
Metrosound ST 20E . .. 
Metrosound ST,80 .. .. 
Phillips RH 580 .. ., 
Phillips RH 590 .. . 

Philips RH 591 
Pioneer -Full range available 
Rogers R/Brook CH ., 
Rogers R/Brook Cased . 

Rogers R/Bourn CH 
Rogers R/Bourn Cased .. 
Rotel RA 210 
Rotei RA 310 .. .. .. 
Rotel RA 610 .. .. .. 
Revak A78 , 

Sansui Full Range In Stock. 

£45-9S 
£4800 
£5975 
£1725 
£1975 
£1375 
£2425 
£45.75 
£1999 
£3900 
£5900 

£30.00 
£4000 
£4195 
£4650 
£2300 
£30.50 
£4800 

£10400 

Sinclair, Wharfedale Linton & Quad - 
Full range available 

(Carriage and packing 50p.) 
TUNER AMPLIFIERS 
AKAI AA 8500 £10795 
AKAI AA 6600 £10400 
AKAI AA 6300 .. .. £9200 
AKAI AA 6200 .. .. £7195 
Wharfedale 100.1 £8900 
SONAB R4000 .. .. £13000 
Sansul full range In stock 
Philips RH 702 £6900 
Philips RH 901 with-SPKS .. £74100 
Goodmans Module 80 .. £69.95 
Goodmans One Ten .. £99.00 
Leak Delta 75 .. £12400 
Rogers R/Brk Cased £7050 
Rote Fax 331A ., £64.95 
Rote Fax 550A .. £76.95 
Rote Fax 660A £0375 
Rote RX 150 .. .. £52.95 
Rote RX 200 £6700 
Rote RX400 . .. .. £76.95 
Sharp 
Carr 

STA 32L 
age and packing 50p 

£69.95 

TUNERS 
Amstrad MLX 3000 .. .. £2970 
Leak Delta FM £5595 
Leak Delta AM FM £6600 
Korting T 600 £39.75 
Pioneer TX 1000 £13000 
Pioneer TX 900 . .. £10900 
Pioneer TX 800 .. .. £9200 
Pioneer TX 700 £82.00 
Pioneer TX 600 £75.95 
Pioneer TX 500A .. .. £51.00 
Sinclair PRO 60 .. £1675 
Sinclair 2000/3000 £3250 
Rogers R/Brk Cased £35.00 
Rogers R/Brk CH .. £31.00 
Rogers R/Born Cased £4795 
Rogers RfBorn CH .. £43.00 
Rotel RT 320 .. .. .. £38.50 
Rotel RT 620 ,. £69.60 
Sansul full range in stock 
Revos A76 FM .. .. £150 00 
TUNERS carriage and packing 50p 
SPEAKERS. Priced per pair. 
Bowers & Wilkins .. £54.60 A 
D.M.1. 
Bowers 6 Wilkins £07.00 B 

£07.60 B 
Bowers & Wilkins £0460 C 
D.M.3. 
Bowers 6 Wilkins £220N CC 
Model 70 
Cambridge R.40 £102N D 
Cambridge R.50 £158.00 CD 
Celestion Ditton 15 £5300 B 
Celestion Ditton 44 E7S00 C 
Celesti on Ditton £3600 B 
County 
Celestlon Ditton 25 £N60 D 
Celestlon Ditton 66 £137.00 CD 
Celestlon Ditton 10 £3600A 
MK II 

Decca Deram £3400 A 
Goodmans Magister .. £77-S0 D 
Goodmans Magnum K 11 £5850 C 
Goodmans Mezzo 3 £44.75 B 
Goodmans Dimension 8 £8700 C 
Goodmans Double Maxim £4800 B 
Goodmans Havant .. £39.50 B 
K.E.F. Concerto ,. £90 00 2 
K.E.F. Cadenza.. .. £65.00 C 
K.E.F. Chorale .. .. £5500 B 
K.E.F. Celeste .. .. £4600 B 
K.E.F. Creator .. .. £3900 A 
K.E.F. Canta .. .. £4100 A 
K.E.F. Coda .. £35.00 A 
Keletron KN400 .. £13.00 A 
Keletron KN000 .. £21.00 A 
Keletron KN800 .. £28.00 A 
Keletron KN1100 .. .. £3200 B 
Keletron KN1600 .. £40 00 C 
Keletron KN2100 £50 00 C 
Metrosound Duplex 15 £4300 B 
Metrosound Duplex 25 £75 00 B 
Leak 600 .. .. £6600 D 
Leak 250 .. .. £4700 B 
Leak 150 .. £3695 A 
Philips RH 407 .. £00 00 C 
Philips RH 406 .. £50.00 B 
Philips RH 402 .. .. £3300 A 
Philips RH 412 .. .. £20.00 A 
Philips RH 411 .. .. £10 00 A 
Ste -Ma HI-FIS £85.95 D 
Ste -Ma 350 .. .. £54.00 C 
Ste-Ma450 .. .. £4200 B 
SONAB VI .. .. £61 00 A 
SONAB OAS .. £86.00 C 
SONAB 0A5 .. £11000 C 
SONAB OASK .. .. £6500 C 
SONAB °ASK .. .. £8500 C 
SONAB SS5 .. .. £17.50 A 
SONAB OA6 .. £240.00 D 
Tannoy Chatsworth .. £97.50 D 
Tannoy 12' Lancaster £104.00 D 
Tannoy 15' Lancaster £11400 D 
Tannoy 3LZ £67.00 B 
Wharfedale Denton2 £2900 A 
Wharfedale Linton 2 .. £36 00 A 
Wharfedale Triton 3 ,. £52 00 B 
Wharfedale Melton 2 .. £40.00 8 
Wharfedale Dovedale 3 £60.00 B 
Sinclair Ql6 .. .. £1200 A 
Eagle DL67 .. £3000 A 
Viceroy VSE 10 .. £25.00 A 
Viceroy VSE 8 .. .. £2000 A 
Viceroy VSM 15 .. £32.00 B 
Viceroy VSM 5 .. £12.00 A 
Viceroy VSM 20 .. £25 00 A 
Viceroy Major £50.00 B 
Ferrograph SI Monitor £14000 CC 
(Stand Inc.) 
Quad Electrostatic £11200 CC 
Carriage 6 Packing A -75p. B -£1-25p 
C-£2. D -£250p. 
SPEAKER KITS AND CHASSIS 
Full selection In stock Including 

Priced Per Pair 

K. E. F. K.3 .. 

K. E. F.T.15 MKII .. 
K.E.F.T.27 -. .. 

K.E.F.B.200 .. .. 

K.E.F.B.110 
K.E.F.N.139 MKII 
Wharfedale Unit3 
Wharfedale Unit 4 
Wharfedale Unit 5 
Peerless 2-8 Kit 
Peerless 10-2 Kit 
Peerless 3-25 Kit 
Peerless 20-2 Kit 

£36-00 B 
£5700 C 
£875 A 
£000 A 

£1500 A 
£1400 A 
£1050 
£1000 A 
£2400 B 
£3550 D 
£1050 A 
£1600 A 
£30 00 C 
£2000 B 

Peerless 20-3 Kit .. £31.00 B 
Peerless 3-15 Kit .. £21.00 B 
Peerless 430/12 Kit £44.00 D 
Carriage & Packing A -50p B -75p C-£1 
D- £1.500 
CASSETTE BS TRACK DECKS/ 
RECORDERS 
AKAI CR80 .. .. £80 00 B 
AKAI CR80D .. .. £6550 B 
AKAI CS50 .. .. £9300 B 

THE 
We specialise in mail order/personal callers wel- 
come. Send cheques, Money Orders PIO, Giro, 
Bank Draft or Cash (Registered) Barclaycard 
facilities by mall order. 
Byquoting your Barclaycard number, name and 
address and expiry date, any Item can be yours 
without delay by telephone or letter. 
Credit facilities available for Personal callers 
spending £50 or more. All goods are brand new, 
and carry manufacturers guarantees. 
For an extra charge: 36 hour securicor delivery (from 
when cheque is cleared). Personal callers Note: 
We are easy to get to by public transport (Open 
Mon., Tues., Weds., Thurs., 9.30 to 6 pm Sat 9.00 
to 5pm). 

AKAI CS5OD .. £79.00 B 
AKAI GXC 40 .. £92 25 B 
AKAI GX4OD ,. £6775 B 
Philips EL 3302 £15.00 A 
Philips N 2202 .. £17.75 A 
Philips N2204 .. £2275A 
Philips N 2205 .. , £3250A 
Philips N 2209 .. .. £39.50 A 
Philips N2400 .. ., £51.75 A 
Philips N 2401 .. £62-50 A 
Philips N2405 .. £5400 A 
Philips N 2506 .. ,. £47.00 A 
Philips N 2000 £10.50 A 
Wharfedale DC9 £6725 B 
Metrosound 448 .. £41.00 A 
Metrosound SS30 £0475 A 
Carriage& Packing A -50p, B-£1.00 
CARTRIDGES 
Audio Technica AT 66 .. £3.75 
Audio Technica AT55 .. £5.00 
Amstrad 900C .. .. .. £3.45 
Amstrad 9000 .. .. .. £5.45 
Amstrad 900EX .. ,. £8.70 
A.D.C. 10/E Mark! .. .. E20 SO 

A.D.C.26 .. .. .. £44.00 
A.D.C.25 .. .. £63.00 
Empire 6 Ortofon-Full range available 
Sonatone9TAHCD .. .. £1.45 
Goldring G850 .. .. .. £3.20 
Goldring G800 .. .. .. £5.00 
Goldring G800/E .. .. £7.00 
Goldring G800 SE .. £14.25 
Shure V.l5 Type 2lmpr ,. £24-S0 
Shure M75ED .. .. .. £10.25 
Shure M75EJ Type 2 .. £0.95 
Shure M75-6 .. .. .. £7.25 
Shure M75G .. .. .. £7.95 
Shure M55/E .. .. .. £5.65 
Shure M44/E .. .. £4.90 
Shure M44C.5.7. .. ,. £4.55 
Shure M3D £3.94 
COMBINATION UNITS/COMPACT 
SYSTEMS 
Philips GF836Inc Spks £6300 
Philips GF 808 Inc Spks £7700 
Philips GF805Inc Spks £59 00 
Philips GF 980 Inc Spks £11700 
Philips RH 811 Inc Spks £9500 
Philips RH 814 Inc Spks £10900 
Philipe RF 835 Inc Spks £54 00 
Philips RF 836 Inc Spks £7200 
Philips RH802 ,. ,. £11000 
Philips RH 891 .. £151.00 
Fidelity UAI .. .. £7200 
Decca Sound 613 .. £54 75 
Decca Sound 814 .. £48 00 
Dacca Sound 1204 £75 00 
Decca Sound 1203 .. £71.00 
Decca Compact £103.00 
Goodmans Compact 80 White £132.00 
Goodmans Compact 80 Teak £124.50 
(Carriage and Packing £1.50p) 
PRECISION PICK-UP ARMS, 
S.M.E. 3009/S2 .. .. .. 
S.M.E. 3012/S2 .. .. . . 

S.M.E. 3009/S2 (HE) .. .. 
S.M.E. 3012/S2 (HE) .. .. 
S.M.E. S2 .. .. .. 
S.M.R. PI Spacer .. 
Audio Technics AT1005 .. 

MK II 
Audio Technica Lift L2 .. 
Decca International .. .. 
Goldring L 69 .. .. .. 
Goldring L75 .. .. 
Ortsfon AS 212 

£2145 
£25.00 
£26.00 
£27.00 
£2.20 
£1.00 

£1495 

£3.00 
£1985 
£0.50 
£0.50 

£24 25 
Neat G30 £11-9S 
Neat G308 .. .. .. £13.95 
Neat Life .. £3.10 
Transcriptor Fluid £24.00 
(Carriage and Packing 15(1). 
PLINTHS 8, COVERS 
S.M.E. 2000 System In Teak, Walnut 
or Rosewood. £3750 B 
Viceroy De Luxe for Garrard:- AP78 
S1958 Zero 100 Base Teak -Top Perspex 
Size Approx: D. 385 W. 38cm. H. 19cm 

£5.75A 
Standard Version £4.00A 

Viceroy De Luxe for Garrard 2025TC 
SP25, SL658 Base Teak -Top Perspex 
Size D.32cm W.37cm H.18cm, £4.50A 
Standard Version £2.95A 

HOWLAND AND WEST 
Full range in stock Plinths & Covers 
(Carriage and Packing A -50p B-£11. 

TURNTABLES 
Carriage & Packing 50p 

Garrard SP25 MK Ill .. .. £10 00 
Garrard AP76 .. .. £18 00 
Garrard 401 . .. .. £25 95 
Garrard SL95B .. .. .. £31 50 
Garrard 5L728 .. .. .. £22 00 
Garrard SL65B .. .. £12 95 
Garrard 2025 TC with .. .. £9 00 
Sonaton9TAHCD .. .. 
Garrard Zero 100S .. .. £36 00 
Garrard Zero 100/A .. £37 00 
B.S.R. MP60 .. .. £9.50 
B.S.R. MP6OTPD 1 .. .. £1900 
B.S.R. MP60 TPD2 .. £17.00 
B.S.R. HT70 .. .. £19.00 
B.S.R. HT70 P -C .. £28.00 
Transcriptors Saturn £54 00 
Transcriptors .. .. .. £75 00 
Hydraulic REF. 
Transcriptors .. £87.50 
Hydraulic REF with 9' or 10- Arm 
Goldring GL/85/P with lid ., £91.00 
Goldring GL 75 .. .. £27.00 
Goldring GL75/P £3400 
Goldring GL 69/P .. .. £22 50 
Goldring GL 72 .. .. .. £2200 
Goldring GL72/P .. .. £2850 
Goldring GL Lid .. .. £5.00 
Goldring GL Plynth . £7 00 
Goldring G101/p-c £20 00 
Goldring G99 .. .. £2000 
Thorens TO 150AB .. .. £3700 
Thorens TD 150A .. .. £33.00 
Thorens TX 11 .. .. .. £4.00 
Thorens TD 150 .. £27.00 
Thorens TD 125 mk II .. £50 75 
Thorens TD 125AB .. .. £02.00 
MKII 
Thorens TX 25 .. .. .. £6 50 
Pioneer PL 12AC .. .. £34.95 
Pioneer PLA25.. .. £82.50 
Philips GA 202A with Cart... £40 00 
Philips G. A. 212 .. POA 
Philips GA 308 Less Cart. .. £31.05 
Philips GA 160 with Cart .. £30.05 
Sansul Full range In stock 
Sonab 75S .. .. .. £53.00 

HEADPHONES 
Koss PRO 600 4 AA £2300 
Koss PRO 4 AA .. £20.25 
Koss KO 727B .. .. £1200 
Koss K6 .. .. .. £0-N 
Koss K6/LC .. .. £10.00 
Koss K7/11 .. £7.00 
Koss ESPB .. .. £3300 
Koss ESP9 .. £40 00 
Koss KO 747 .. £15 00 
Amstrad PHS5A .. £3 90 
Amstrad HPSOA .. £6 70 
Amstrad HPS7A £0.00 
AKAI ASE9 .. .. 64.25 
AKAI ASE22 .. .. £7.25 
AKAI ASE 20 .. £6.00 
Rogers R/Brook £13.00 
Pioneer best prices on application 
Pioneer SE30A .. .. .. £0.00 
Rotel 600 .. .. £4 50 
Rotel 700 ,. £7 25 
Sennhelser HD414 .. Es 25 
Wharfedale DDI .. £8 35 
Sansul full range In stock 
Stax SR. 3 £38.75 
Trlpietone TSH 1500 .. £11.00 
Clark 103 .. ,. £19.00 
Grosvenor .. £10.00 
Philips LBB 9901 £4 50 
Carriage and Packing 15p. 

1 SUPPLIES 
BIG DISCOUNT HOUSE 

Late Night: Friday 9.30 to 7.30pm. 
Send large stamped addressed envelope with all 
correspondence (except orders). 
All prices are subject to change as and when 
necessary. 

All mall order to Stamford Hill Address 
50 Stamford Hill, London N.16. Tel: 01-806.3611. 

120 Nottinghlll Gate, London W11. 
Tell: 01-229 1437. 

Tivoli Shopping Centre, 
1536 Coventry Road, Yardley, Birmingham. 
12 London Road, North End, 
Portsmouth, Hants. 

Please rush me the following Items. P. 6 P. extra. 
I enclose cheque/money order to the value of 
Payable to Audio Supplies Ltd. 
Barclaycard No 

NAME 

ADDRESS 

(Block Capitals Please) PW.11. 
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All prices In pounds and new pence 40 

VALVES 
1A7GT 46 
1CP31 47.00 
105 60 
1106 60 
IN601 66 
IR6 40 
I84 30 
I86 80 
114 00 
3A4 40 
3Q4 60 
3Q6 60 
384 6 
3V4 48 
6R40Y 76 
6U40 86 
6V40 46 
6Y3OT 40 
6240 40 
0/30L2 80 
6A7 76 
6A80 40 
0A26 a6 
0AM6 :6 
6AM6 88 
8AQ6 88 
8A87(1 86 
BATB a6 

4BA6 25 
0BE6 80 
6BH6 76 
6BJ6 60 
6BQ7A 46 
8BR7 90 
CORO 70 
6B87 51.80 
613W6 86 
6BW7 80 
6C4 38 
606G 86 
6C6 26 
00060 51.26 
6C116 60 
6CW4 65 
6D4 86 
6E6 00 
8F1 70 
6860 90 
6880 85 
0F80 60 
41,11 40 
411'13 46 
8814 70 
6F28 86 
6824 76 
6826 51.00 
6F20 45 
6832 26 
806 86 
6H6 28 

O60320 
8J7M 
6J70 
8J701 
8K60T 
13117M 
81170 
8K761 
6K8M 
6K80 
8K8GT 
6K26 
61.80 
6L18 
6Q70 
13Q701 
613A7151 
68C7M 
6807M 
68H7M 
68J701 
88K70T 
66L7G1 
08N70T 
88Q70T 
617401 
6U60 
4V65180 6V4.380 
6V60T 
6X4 
0X6G 

45' 
80 
46 
60 
96 
85 
86 
60, 
40 
60 
76 
60 
46 
40 
48 
40 
76 
40 
40 
80 
40 
86 
86 
40 
06 
40 

40 
36 
40 

7C6 5148 
7C0 76 
706 60 
7H7 60 
7R7 75 
787 62.26 
7Y4 86 
9BW6 40 
10C2 68 
1081 76 
10F3 80 
10F9 60 
10F18 60 
1OLD11 46 
10P18 40 
11E3 54.00 
12AT6 80 
12AT7 86 
12AU6 86 
12AU7 80 
12AX7 80 
1213A6 40 
125E6 40 
12C80T 86 
12E1 62.20 
122601 80 
12J701 60 
1211701 40 
12K801 60 
12Q70T 40 
128A7GT 60 
12807 85 

128R7 40 
14117 60 
19AQ6 50 
20D1 60 
2082 70 
2oLl 5140 
20P4 51.10 
20P6 61.90 
25A6 86 
251801 60 
2536 46 
2524 80 
262601 66 
2628 86 
30C1 80 
30C16 80 
30C17 20 
30C18 80 
30F5 85 
30FL1 76 
30FL12 51.20 
30FL14 85 
30L16 86 
30L17 80 
301'4 41.12 
3OP17 80 
30819 86 
30PL1 76 
»PUS 88 
SOPL14 80 
86A6 76 
36I8 60 
35W4 86 

37 40 
42 60 
60B6 60 
5006 50 
60008061.20 
50L6OT 66 
75 60 
78 46 
80 66 
85A2 60 
150B2 40 
160C4 60 
801 40 
807 60 
8181.186.68.76 
868A 76 
964 40 
1826 65 
4022AR66.60 
6763 70 
7199 80 
7475 60 
A61 49 
ATP4 46 
ATP6 80 
ATP7 60 
AIM 64.00 
AU6 79 
AZ1 66 
AZ31 66 
CBLS1 61.00 
CCH96 76 
CL88 51.80 

DAF91 80 
DAF90 45 
DCC90 5186 
0833 66 
DF70 46 
DF91 80 
DF92 20 
DF98 45 
DH89157.00 
DH77 86 
DK32 46 
1DK91 40 
DK92 66 
DK96 60 
DIM 51.26 
DL92 86 
DL99 40 
DL94 48 
DL96 50 
DL96 46 
D5170 46 
DY86 88 
DY87 88 
E88C0 66 
EA60 20 
EABC80 36 
EAF42 66 
E591 20 EBC3VR106/80 50 
EBC41 66 
EBC90 86 
EBF80 40 
EBF83 40 

EBL91 61.60 
EC90 88 
ECCB1 85 
ECC82 80 
ECC83 80 
ECC84 80 
ECC86 40 
ECC88 40 
ECH21 68 
ECH36 51.00 
ECH42 76 
ECH81 80 
ECH83 46 
ECL80 46 
ECL82 86 
ECL82 70 
ECL86 40 
ECLL800 

21.06 
EF9 76 
EF37A 61.60 
EF39 60 
EF41 46 
EF60 26 
EF80 26 
EF86 a6 
Eno 80 
EF89 88 
EF91 88 
EF92 86 
EF98 76 
EF183 80 
EF184 86 

EL41 60 
EL42 85 
EL84 86 
EL96 86 
ELL80 51.00 
EM80 46 
EM81 60 
EM84 86 
EY61 40 
EY86 40 
E295 40 
EZ40 60 
EZ41 60 
EZ80 87 
EZ81 29 
GY501 80 
0230 40 
0232 48 
07.34 60 
1110309 61.60 
KT38 61.00 
KT61 61.26 
KT66 6805 
KT81 61.76 
KT81(7C5) 

6148 
11113862.00 
KTW615100 
KTZ41 60 
ML4 88 
ML6 40 
M8P4 60 
MU14 76 

N108 51.60 
0A2 88 
OCS 88 
024 40 
PC88 80 
PC88 00 
PC97 60 
PCC84 40 
PCC89 50 
PCC189 66 
PCF80 80 
PCF82 86 
PCF84 60 
PCF86 60 
PCF801 60 
PCF802 50 
PCF806 80 
PCF806 70 
PCF808 86 
PCL82 86 
PCL89 66 
PCL84 46 
PCL86 40 
PCL86 46 
PD600 61.80 
PENA451.00 
PE\8451.001U19 
PEN46 79 
PEN48 40 
PL96 55 
PL81 50 
FL82 46 
PL83 46 

l'1.608 90 
PL609 5110 
PL802 96 
PX4 62.60 
PX26 6240 
PY33 48 
PY81 80 
PY82 86 
PY88 88 
P8500 41.00 
PY800 40 
PY801 60 
R2 76 
R19 60 
8130 41.76 
BP4 60 
BP41 60 
8P61 76 
8TV280/80 

510.00 
141126 61.00 
8U2160 76 
141 61.00 
TDD4 60 
U10 76 
1714 76 

68.00 
U26 60 
U26 80 
U78 36 
U191 76 
U251 80 
U301 88 

80 

UABC80 
UAF42 55 
UBC41 60 
UBC81 40 
UBF80 40 
UBF89 86 
UCC84 43 
UCC86 40 
UCF80 66 
UCH42 70 
UCH81 40 
UCL82 36 
UCL88 60 
UF41 40 
17F89 40 
UL41 66 
UL84 40 
UM80 80 
ULr6 61.76 
11U7 41.76 
CUB 41.76 
UU9 60 
UY21 60 
UY41 48 
UY86 40 
V20P40 85 
VP4B 51.26 

888 

VR160/80 86 
VU111 76 
VU120 61.00 
VU608 5800 

0AU6 66 6J6M 60 4X6GT 40 128H7 26 9628 70 CY30 48 EBF89 80 ELS2 60 
MX40 63 

PL84 40 
80 

U403 
U404 40 W81M 88 

6B40 51.00 
6B80 26 

6J60 20 
62501 80 

7Bß 
757 

70 
60 

128J7 40 
128X7 60 

552,40T 60 
3525 601 

CY31 
DAC32 

48 
69 

EBLl 61.00 
EBL21 60 

EL33 61.25 
EL94 60 1078 61.60 

1'L500 
1,1.604 80 U801 6146 Y68 60 

Transistors 
BFY60 
BFY61 
BY100 

22 
20 
16 

OA91 07 
0A211 80 
0A2201 50 

0C170 26 
0C171 00 
0C200 40 

Integrated 
7437 66 
7438 69 
7440 20 

7473 4017493 
7474 40 
7475 66 

75 
7494 80 
7496 80 

74122 6186 
74123 62'70 
74141 6100 

61.60 

74175 6186 
74178 6160 
74190 6196 
74191 5196 

110914 07 
18118 35 
18202 88 

2143702 10 
2109819 85 
2N4280 16 

BZY88 
CR81.40 
D13003 

16 
47 
16 

0A2207 47 
OAZ210 82 
0A2222 46 

OCP71 97 
ORP12 60 
Z8170 10 

on A 

Circuits 
48 
48 

7441AN 76 
7442 76 
7460 20 
7451 20 

7476 46 
7480 80 
7482 87 
748361 

7498 5100 
7497 6626 
74100 8260 

50 

74145 
74150 4486 
74151 4110 
74154 oleo 

74192 52.00 
74193 5800 
74194 60 

11.86 

7400 
7401 

20 
20 

7423 
7425 

2081 
82 

2N404 20 
231497 16 
210706 10 
9/43182 26 

AC128 20 
AC127 66 
AC128 80 
ACY20 20 
ACY39 60 

0ET882 
027M 
K8100A 
202E620 
20222966 

25 
87 
60 
87 

0AZ241 22 
0A2242 58 
0A2246 98 
0086 60 
0C44 17 

12 

6.00 ZTX107 
2TX100 187403 
21X900 18 
2TX804 257405 
21X600 107406 
ZTX608 177407 

7402 

7404 

20 
20 
20 
20 
80 
80 

7427 42 
7428 60 
7430 20 
7432 42 
7433 70 

7453 20 
7454 20 
7460 20 
7470 80 
7472 80 

7484 90 
7480 46 
7490 76 
7491AN41'00 
7492 76 

74110 80 
74111 4146 
74118 61.00 
74119 41'90 
74121 40 

74165 61.557417 

74166 3166 
74157 3180 
74170 4440 
74174 3200 

74196 
74196 51.60 
74197 0160 
74198 5400 
74199 6460 

VALVE MAIL ORDER CO. 2x1806 82 
2N2147 76 

AD140 60 
AD149 50 

6187 
MJE8066 87 

0C46 
0067 60 21X631 557408 20 

16a 2N2160 40 
2N2218 60 

AD101 87 
AF116 26 

NKT212 
NKT214 

27 
16 

0068 60 
0069 66 

7409 
7410 

46 
20 
28 
S WELLFIELD ROAD, LONDON SW I6 2BS 

2x2219 80 AF117 26 NKT228 88 OC7i 12 7411 Special Express Mail Order Service Q 
2872359A 16 A6Y26 86 NK1261 24 0072 20 7412 42 

2672444 51.91 
2102646 45 

BC107 10 
BC108 10 

NKT713 
OA70 

26 
10 

0081 80 
OC81D 20 

7413 
7410 

80 
80 
80 

Send large S.A.E. for list. Phone 677 2424 (4 lines) 

2102904 20 
2N2926 10 
2108066 76 

BC109 10 
BC1890 15 
BF898 28 

0A71 
OAK 
()AIM 

10 
08 
12 

0082 26 
OC82D 20 
0084 26 

7417 
7420 
7422 

20 
48 

Express osca Iper transistor, over 10 post free. Integrated Circuits 
P postage p 
& Valves Sp, plus Ip for each additional item, over L5.00 post free 

RADIO AMATEURS 

The Radio Society of Great Britain 
is YOUR national society 

YOU NEED THE RSGB! 

THE RSGB MUST HAVE 
YOUR SUPPORT! 

Membership benefits include: 
Representation at MPT and IARU 

Monthly journal, Radio Communication 
Technical publications 
QSL Bureau 
Contests, HF and VHF 

Operating awards 

Write for full particulars of membership to: 

The General Manager, RSGB (PW) 

35 Doughty St., London WC1N 2AE 

COMPARE OUR PRICES 
Speaker Bargains 
E.M.I. 13 x 8 In 3, 8& 15 OHMS 

PLAIN .. £2.00 
WITH TWEETER .. .. £225 
TWIN TWEETER .. .. £350 
8 x 5 In 3, 8& 15 OHMS £1.30 

8 x 5 Dual Cone 8. OHM 
CERAMIC MAGNET .. £2.25 
7 x41n3&8 OHMS £1.05 

FANE8"8. OHM DUAL CONE £2.50 
CELESTION 8" 15.OHM £200 
GOODMANS 10 x 6 3.OHM.. £1.75 
ADASTRA TOP 20 12" 25 

WATT 8 or 15.OHM £5.50 
BAKER GROUP 25 12" 25 

WATT or15.OHM .. £5.50 
211'' 64 OHM 

KIT -FORM CABINETS TEAK 
(17"x 10" x 7") with 813 x8 
or 8" CUT OUT £2.75 
(PLEASE SPECIFY CUT OUT) 

POSTAGE 25p per SPEAKER 

50 

Cartridges with standard fittings 6 
stylI 
ACOS GP91/SC STEREO 

COMPATIBLE £1.05 
ACOS GP94 STEREO CER. £1.00 
ACOS GP95 STEREO CRYS. £1.35 
9THAC SONOTONE STEREO 

CERAMIC (DIAMOND) £2.00 
ACOS GP67/2C MONO CRYS. O5 
ACOS GP101 COMP. CRYS. 75 
POSTAGE 05p per CARTRIDGE 

Panel Meters 

0-500ma, 0-lma, 0-10ma, 0-100ma 
0-500ma, 'S' METER 
POSTAGE 17p each. 

Cassettes (Low Noise) 
C60 .. 40p C120 .. OOp 
C90 40P 
POSTAGE 31p each. 

Microphone Bargains 
MIC45 "ACOS" metal case, 

crystal hand .. .. 
CM 20 Crystal Hand .. .. 
DX166 Dynamic Stick 
DX143 Dynamic, cassette - 

type stick 
MIC60 "ACOS" stick crystal 
CM70 PLANET stick metal, 

switch crystal 
DM160 Dynamic unl-dlr, ball 

metal 
UD130 501/600 OHM unl-dlr, 

ball metal 
TW209 LESSON DUAL IMP 

ball metal, unl-dIr. 
GUITAR MIKE 
LAPEL TYPE, crystal 
POSTAGE 17p each. 

.95 
45 
9g 

£1.00 
£1.00 

£1.45 

£3.75 

£4 

£5.73 
.45 
.40 

Multiteatera 
1,000 OHMS/VOLTS .. .. £2.56 
2.000 OHMS/VOLTS .. .. £2.76 
10,000 OHMS/VOLTS .. £5.14 
50,000 OHMS/VOLTS £10.00 
100,000 OHMS/VOLTS WITH 

TRANSISTOR TESTER .. £1500 
POSTAGE 17p each. 

Styli 
SAPPHIRE - TC8LPy GC8, 

GC2, GP65/67, BF4OLP, 
STUDIO LP .. .. 20 

S/DIAMOND as above 40 
D/DIAMOND all popular types £145 
POSTAGE 3p per stylus. 

Tapes - "MYLAR" base finest 
quality British made. 
5" 800 ft Sip 5f" 1800 ft 85p 
5' 900 it 45p 7" 1200 ft 85p 
5" 1200 ft OOp 7" 1800 ft 110p 
55" 900 ft 49p 7" 2400 R 80p 
55" 1200 ft 5Sp 
POSTAGE 7)p each. 

SEND 259 FOR COMPLETE CATALOGUE 

RIVERSDALE ELECTRONICS 
Mall Order Department, P.O. Box 470, Manchester M60 42U. 
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SIMPLE IRE SIGNALGENERATOR 

THE r.f. signal generator forming the subject of 
this article was designed for the alignment of superhet receivers as well as for general 

purpose usage. The cost should be low as the coils are of the Denco plug-in type and do not form a permanent part of the circuit. This has additional 
advantages in that range switching is not necessary 
and all r.f. leads and connections can be kept very short; construction is also simplified greatly by using this method. The coverage of the generator depends entirely on the reader. Two coils will cover the medium waves, long waves and the i.f. of 465kHz but the prototype also worked on the short waves up to at least 10MHz; this however is not so vital as the harmonics of the lower ranges will get up to this frequency and way beyond. The circuit used has proved very reliable and gives a good output. 

THE CIRCUIT 
The complete circuit is given in Fig. 1 and may 

x365 
PF 

R. F section 
SW1 A.Off 

B. R.F 
C. Modulated R.F 
D. A. F. 

I 

IC1 
m0.O5yF 

IC2 
13300pF 

R2 

2.2k 

0.05ÑF 

ye 
c - b 

BC169C 

HALVOR MOORSHEAD 

be considered in two distinct parts, the r.f. oscillator and the a.f. modulator. The r.f. side is very simple and comprises a tuned circuit (VC1 and La) with base coupling (Lb) with a feedback winding (Lc). 
Base bias for the transistor is provided through Rl while Cl decouples the supply line with the take off point being C2 from the collector of Trl. A BC169C 
is used, mainly because of the lead configuration; 
this is a plastic encapsulated version of the BC109. The supply for this stage is provided through a dropping resistor R2. 

The a.f. section comprises Tr2 and associated components. This is a Hartley configuration using 
a transistor output transformer type LT700. This is 
a completely conventional arrangement, the primary of the transformer is tuned by C4 with C5 providing 
the feedback coupling and R3 the base bias to start the operation (this resistor may not be necessary as the feedback should be of sufficient level to maintain 
oscillation but it is as well to include it to make sure). 

The output from the a.f. oscillator is at a fixed frequency-in the case of the prototype it is about 
800Hz but the exact frequency will depend on the particular transformer and on component tolerances 
etc. The frequency can be increased by lowering the 
value of C4 or omitting it altogether, relying on the self -capacity of the windings to tune it. The frequency 
can be lowered by increasing the value of C4. 

The waveform from the audio oscillator is far from a pure sine -wave but this is of no consequence 
and serves the desired purpose admirably. 

FUNCTION SWITCH 
Switch SW1 is the main function switch providing 

the on -off facility, r.f., modulated r.f. or a.f. at the output socket. In position A the battery is uncon- nected and so the circuit is off. In position B the 

BC1O9 

D 

SW1a 

I B Á 

80k 

+ 

P9V1 1 

i 

CKG?47 

Fig. 1: The complete circuit of the R.F. 
Signal Generator. The required range 
is selected by plugging in the appro- 
priate coil. SW1a and SW1b are ganged 
to give the required output. 
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positive supply is connected between D1 and R2. 
In this mode the diode will block any current to the 
a.f. oscillator and this will be inoperative. Current, 
however, is allowed to reach the r.f. stage and SW1b 
connects the output level control to the output of 
Trl via the d.c. blocking capacitors. 

In position C, VR1 remains connected to the output 
of the r.f. section but SW1a applies current directly 
to the a.f. oscillator stage. In this mode D1 allows 
current to reach Trl but the positive supply is now 
connected via the secondary of the a.f. oscillator 
transformer. This creates a small, rapid change in the 
supply voltage in sympathy with the frequency of 
operation (800Hz in the case of the prototype) and 
so the output from Trl will also vary, modulating 
the signal. Normally it is not good practice to 
modulate an oscillator as this can cause both ampli- 
tude and frequency modulation but in practice some 
slight f.m. can be ignored. This arrangement gives 
a modulation depth of about 20 per cent. 

In position D the positive supply is as for C but 
SW1b connects to the collector of Tr2 via the d.c. 
blocking capacitor C3 giving an audio output. If it 
is important that only pure a.f. is provided, the r.f. 
section can be made inoperative simply by unplug- 
ging the coil. 

Capacitor C6 decouples the supply of the a.f. 
stage, the relatively low value is quite sufficient 
because of the audio frequency used. 

The output of the r.f. section is about 500mV and 
that of the a.f. section about 400mV; in both cases 
this is more than adequate for normal usage and 
both outputs connect via the level control VR1 

before connecting to the coax output socket. 

CONSTRUCTION 
The coils used are the Denco plug-in types, these 

fit into a B9A valve -holder. The leads can be kept 
very short by building the r.f. section directly onto 

* components list 

Resistors 
R1 68kí2 R3 180kí2 
R2 2.2kO VR1 10kiO lin. pot. 
AU fixed resistors }W, 5 per cent tolerance 

Capacitors 
Cl 0.05µF ceramic disc 
C2 3300pF ceramic, polystyrene or silver mica 
C3 0.05µF ceramic disc 
C4 0.05µF ceramic disc 
C5 0.05µF ceramic disc 
C6 10µF 12V electrolytic 
(All 0.05µF can be 0.047µF) 
VC1 365pF tuning capacitor, Jackson Type 00 

Semiconductors 
Trl BC169C D1 1N4001 or similar 
Tr2 BC109 

Miscellaneous 
Coils: Denco transistor range, Blue, 1T, 2T, 3T or to 
suit; T1: Eagle transistor output transformer type 
LT700; SW1: 4 -way, 2 -pole rotary type; B9A valve 
holder; Coax output socket; Veroboard 0.15in. matrix 
16 x 13 holes; PP3 battery and battery clip; Terry clip 
for holding battery; Aluminium angle; Plastic sheet 
for pointer; Knobs to suit; Metal chassis 5 x 4 x 

To R2 

To SW1 

To VC1 

Solder tag 
to chassis 

Fig. 2: The wiring of the r.f section on the B9A valve base into which 
the coil is plugged. 

the pins of the valveholder as shown in Fig. 2. To 
neaten the layout some changes have been made to 
the recommended Denco connections but the elec- 
trical result is the same. To bring the negative 
chassis connection to this part of the circuit a short 
wire runs to a solder tag fitted underneath one of 
the valveholder mounting screws. 

Pin 4 of the valveholder does not connect to the 
coil and is only used as a convenient anchoring point 
for C2. 

The layout and construction of the a.f. section is 
much less critical than that of the r.f. oscillator 
and can be built in any convenient form. In the 
prototype these components are mounted on a piece 
of Veroboard of standard 212in. width, 13 holes long. 
The layout of this section is shown in Fig. 3. 

0 0 0 0 0 0 

0 0 0 0 0 0 

00000 (u 
®o 

O o 

o a o o c 0 0 

o0oC6i 

0 0 0 

0 0 0 0 c 

0 o c c 

o c 0 0 c o 

0 0 o c c o 

0 0 o c c 

o c u o o n 

e 0 0 0 0 0 

b000 
00000 o:.LfTr2000 

D1 1- R3 No 000 
O o 

o o c ce 

SW1a I SW1b SW1b 
B C -D D 

R.F gection 
pin 5 

Both strips at chassis potential: 
Link wire goes to solder tag fixed 
under mounting screw while 
transformer casing connects both 
rails together. 

Mounting holes KG24> 
® Break in copper strip 

Fig. 3: The component layout of the a.(. section on Veroboard. 

Holes should be drilled out to take the mounting 
screws and the lugs of the transformer. There are 
two strips on this board which are connected to 
chassis potential, these are linked together through 
the transformer casing, the lugs being bent inwards 
and soldered to the adjacent strip. One of these 
strips also connects to a link wire which runs to a 
solder tag fitted under one of the component board 
mounting screws. 

There is no crowding of the components and 
construction should present no problems. 

A few breaks are necessary in the conductor 
strip; one underneath the transformer is absolutely 
necessary, the other two will only be needed if the 
solder tag or the transformer lugs touch an adjacent 
strip. 

Four take-off points are required; these are shown 
in Fig. 3 and Fig. 4, the latter shows the wiring not 
dealt with in the other drawings. A stiff wire should 
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@cas° 

Fig. 4: The wiring between the controls and the two main operative 
sections. 

be used from the fixed vanes of VC1 to pin 1 of 
the valveholder. 

The rotary switch used is unlikely to look like that 
in Fig. 4, it is only shown in this way for clarity. 
The coax output socket used was of the insulated 
type and so a chassis connection has to be made to 
it; more conventional types will not need this. 

It is very important that a good quality valveholder 
is used. Initially the author used rather a poor one 
and this later had to be replaced. The frequent 
plugging and unplugging of the coils demands a 
first rate quality component here. 

The pointer can be made from any thin rigid 
clear plastic; the dimensions for this are given in 
Fig. 5a. A score mark should be made centrally on 
the underside, this can be inked in to make it clearer. 

The component board is fixed to the chassis by 

(a) 

Score underneath 

Glue knob 
to pointer 

Thin clear 
plastic 

(b) 

means of an aluminium angle bracket as shown in 
Fig. 5b. 

The screening can lid should be fixed on top of the valve base, ensuring 
that there is an electrical connection. 

The main case is a 5X4 X 212in. chassis-this is a 
fairly _common size and the drilling of the face is 
shown in Fig. 6. The only part of this which may 
cause problems is the mounting of VC1; the dimen- 
sions of these holes and their siting are rather 
critical. It is best to first drill a 12in. diameter hole, 
this will then accommodate the raised section around 
the ball race. The capacitor itself can then be used 
as a template for finding the exact locations of the 
two mounting screw holes. Very short screws must 
be used to mount this component, if they are too 
long they will foul the moving vanes of the capacitor. 

The valveholder is mounted centrally on the top 

4 holes e"dia 

NP- 
I.. J 
1 166 I 43*-fi 

1 hole ), dia 

1 
3" 
4 

5" 

3 holes é dia. 

4 

Fig. 5: (a) The construction of the frequency pointer. (b) The mounting 
bracket for the a.f section component board. Fig. 6: The drilling details of the chassis face. 
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Rear view of the completed prototype. 

of the case; no problems are likely to be associated 
with this and so dimensions are not given. 

Battery mounting is often a problem; it has been 
solved in this case by using a Terry clip which grips 
the PP3 battery; this is fitted behind the level control. 

To have control over the output level, the coil 
should be screened; if it is not it will radiate con- 
siderable power. The screening can supplied with the 
coils may be used for this. A 34in. diameter hole 
should be cut in the lid and this glued over the 
valve base at the same time ensuring that there is 
an electrical connection to chassis. A hole should 
also be drilled in the top of the can to provide access 
to the coil core adjusting screw. 

CALIBRATION 
Articles on r.f. signal generators frequently make 

a lot of calibration, this however need present no 
problems if you have available an all -band radio. 
Radio stations maintain very accurate frequency 
control and by beating the r.f. of our signal generator 
with their carriers, we can obtain very accurate 
calibration. 

A blank calibration panel is given in Fig. 7. This 
can be cut out and stuck onto the face of the case 
or copied. 

It is best to calibrate the long wave band (range 1) 
first as this will also give us our i.f. frequency. 
Assuming that all is well with the circuit and wiring, 
when the range 1 coil is plugged in and the function 
switch is set to MOD, the output should be tuneable 
over the long wave band and this will be heard on a 
radio. A wire should be connected to the inner of 
the coax socket and placed near the radio, the level 

Easily received MW/LW Radio Stations that '-an 
be used for calibration. Extra points can be found 
by interpolation 

Range 1 Range 2 

Frequency Station Frequency Station 

151 Deutschlandfunk 529 Algeria 
180 Europe No.1 602 France 
200 BBC Radio 2 647 BBC Radio 3 

233 Luxembourg 701 Andorra 
245 Denmark 746 Hilversum 1 

800 W. Germany 
908 BBC Radio 4 

1007 Hilversum2 
1106 AFN Munich 
1196 VOA Munich 
1295 BBC European 

Service 
1403 France 
1502 Warsaw (Often 

English in late 
evenings) 

1594 BBC Radio 
Leicester 

should be turned down as low as possible to prevent 
pulling in the receiver. 

The receiver should be tuned to the German 
Deutschland funk programme on 151kHz-this is 
usually well received throughout Europe. With the 
vanes of VC1 fully closed and the pointer lined up 
with the end of the scale the core of the coil should 
be adjusted till the a.f. note, combined with a beat 
note, is heard. When this is done, tune VC1 to a 
point where the vanes are almost completely open. 
If the receiver is a superhet with an i.f. of 465kHz 
(or 455kHz for many imported sets) another note 
will be heard. Unlike the 151kHz point this note 
will be heard from the receiver irrespective of the 
band or frequency (though not on v.h.f.) the receiver 
is tuned to. When this point is found it should be 

Fig. 7: This basic scale may be cut out and calibrated as described 
in the text. 
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carefully marked as this is the i.f. If possible; two 
positions should be marked, one for 455kHz and 
another for 465kHz. 

Range 2 should be adjusted in a slightly different 
way. If we adjusted the core of the coil to operate 
on, say, 529kHz (Algeria), the high frequency end 
of the medium wave band would be badly cramped 
as this point would be reached before the vanes of 
VC1 reached their "extra spread" setting. For best 
results the core should be adjusted so that at a 
frequency of about 700kHz coincides with the vanes 
half open (pointer vertical). Andorra on 701kHz can 
be used for this. The range should then extend 
from 500kHz to over 2MHz, encompassing the com- 
plete medium wave band and the 1.6MHz i.f. 

Range 3 should be adjusted so 1 6MHz coincides 
with the vanes fully closed. This range should then 
go up to about 6MHz. 

The harmonics of range 3 can be used to give 
coverage of up to 30MHz though these are of less 
use and will be of lower level. 

Various low level whistles may be heard on the 
wrong frequencies-these can be due to harmonics 
or receiver action but they should always be at a low 
level and there should never be any real doubt 
about determining the fundamental, it will be by far 
the strongest. 

A table of useful stations for helping in the 
calibration are given; for a more complete list. 
reference books such as the "Guide to Broadcasting 
Station" or "World Radio TV Handbook" should be 
consulted. 

ISSUES WANTED 
P,W. January 1971, Feb. to Dec. 1971 (inclus e) and Jan. 1972.-G. A. Hunt, 

38 Garrlch Close, Inga Road, Hull, Yorkshire. 
...P.W. Oct., Nov., Dec. 1971.-Alan Ward, 3 Cresabrook Avenue, North Wingfield, 

Nr. Chesterfield, Derbyshire, S42 5NL. 
...P.W. March 1968 and June 1968 with items on "Clubman" receiver. Also required information on Lafayette HE 40 radio, Including circuit diagram. Willing to loan or buy.-B. S. Smith, "Barnaton", 58 Blackburn Road, Rlehton, Blackburn, Lance. .."Beginner requires any back numbers of P.W. and P.T. particularly P.T. June/ July 1970, June/July 1966.-L. Cooke, 21 St. Anthonys Road, Bournemouth, Hante. ..P.E, April 1970, for any Information as to power supply for the 50}50 watt amplifier featured In that issue. Urgent-P. Elliott, 4 Rowlands Avenue, Upton, Pontefract, Yorke. 
...P.W. for Jan. and Feb. 1971 containing details of Stereo tape recorder construe taon.-M. Scott, 13 Upper Montagu St., London, WIH 1RR. 
... P.E. Feb. 1988 containing I.C. tape recorder.-D. Hollis, 15 Merlin Close, Collier 

Row, Romford, Essex. 
.Wanted P.W. October 1971 and April 1972. Postage and coat refunded.-K. Foster, 

148 Malmesbury Road, Shirley, Southampton, SOI 5EY. 
..Feb. end March Issues of 1971 containing the P.W. Stereo Tape Recorder. 

D. J. Thomas, 18 Western Road, Urmston, Lance. M31 3LF. 
April and May 1960 copies of P.W. and any information on 19 set Mk. 111.-T. Izard, 

41 Clumber Drive, Radcliff -on -Trent, Notts. 
.. P.T. Feb. 1966.-J. S. Fairie, 5 Douglaston Crescent, Mlingavie, Glasgow, Scot - 

lend. 
...P.W. Jan. 1972 and Feb. 1972 issues.-C. W. Lo, 183 Lodge Avenue, Dagenham, 

Essex. 
.P.W. Feb. to June 1967 and Aug. to Dec. 1970. P.E. Volumes 4, 5, 6 and Feb. 1971, 

All In very clean condition for binding.-E. Somerville, 2 Hlllcrest Place, KIIlwlnning. 
Ayrshire. 

Popular HI -fl April, June and October 1971.-R. S. Wood, Preston 
School, Monks Dale, Yeovil, Somerset. 

...wanted P.W. Feb. 1972.-P. Ducker, 50 Cheshire Road, Leicester. 

...P.W. Oct. 1971 to Feb. 1972 Transistor Circuitry for beginners required by.- 
David John Cullen, 7 O'Neill St., Clonmel, Count/ Tipperary, Ireland. 

...April 1968 Issue of P.W.-C. Saylis, 60 Hardens Mead, Chippenham, Wilts. 

...P.W. May and June 1971.-A. Duffy, 52 Glenbervie Drive, Whitehirst Park, Kit - 
winning, Ayrshire, KA136QH. 

...Jan. 1972 issue of P.W.-S. Bouma, Wild Hoeflaan 31, The Hague, Netherlands. 
.. AprIl 1970, May 1970 and June 1970 P.W.-J. Slim, 1 Whitehall Road, Smethwick, 

Warley, Worcestershire. 
Feb. 1972.-G. Burns, 31 Beechwood Drive, Eaton, Congleton, Cheshire, 

C 
...P.W. 

12 ONO. 
...P.W. Jan. 1972 and Feb. 1972.-B. A. Cotton, 15A, Thomas King House, Welling- . 

ton St., Coventry. 
...P.W. Aug. 1969 to September 1971 Inclusive. Price please to.-P.O. Rox 34 

Hastings, New Zealand (Airmail). 
...P.W. Feb. 1972.-P. Parker, 31 Fair View, Handsacre, Rugeley, Staffs, WS15 4DJ. 
...April 1966 P.W. including '19' Set Mods. Article.-A. C. Arthur, Pinkworthy Farm, 

Pyworthy, Holsworthy, Devon, EX22 -640. 

:...:., . ff l ' ̀ i.` { . .1 
Electronotes00 

THE art of sonar is not quite as simple as it 
sounds. In radar, an electromagnetic wave is 
transmitted in bursts and the energy from 

these which is reflected by surrounding objects is 
viewed on a cathode ray tube. Different objects 
cause different amounts of reflection and thus cause 
a pattern to be set up. 

Sonar does the same sort of thing but with two 
major differences. First, it uses sound waves instead 
of radio waves. Secondly, it functions under water. 
the classic application being in ships. 

Basically, sonar sounds simple until one considers 
it in greater depth-so to speak! A moving target 
generates acoustic energy, a form of noise, which 
can be detected. Thus no ,generated pulses would 
be needed in this passive mode. Perhaps, already 1 

have stimulated anglers into thoughts of being able 
to actually "see" the big ones or shoals? Incidentally, 
professional systems do exist which can detect .a 
single cod at 600ft! 

In the case 'of sonar, the speed of data collection 
is limited mainly by the velocity of the propagation of 
acoustic energy through the water. In sea water, this 
is about 1,500 metres/second. Although this may 
sound (sorry!) fast, compare it with electromagnetic 
energy which has a velocity of propagation of some 
3 X 106 metres/second. Thus radar would take only 
1/1,000th, of a second to receive a reflection from a 
target nearly 100 miles away. For sonar, it would 
take something in the order of four seconds for a 
target about 3,200 yards away-barely two miles. 

Like its r.f. counterpart, sonar has problems with 
noise. The surface of the sea is in a continual state 
of variation due to the weather. Marine organisms 
cause noise, so does seabed turbulence. 

At u.h.f., microwave energy in the earth's atmos- 
phere travels in a straight line tending to follow 
the curvature of the terrain. Unhappily, sonar's 
acoustic. energy is very reluctant to follow any 
straight line in sea water. 

To complicate matters further, water temperature 
has an affect. In the sea, there is à temperature 
gradient. One "layer" of water is a little warmer 
than the next one down which in turn is a different 
temperature to the one immediately below it. It is 
not until nearly a mile down that an almost constant 
temperature is reached. 

It is interesting that the velocity of acoustic 
energy varies dependant upon the temperature, 
pressure, salinity etc. Thus the acoustic waves are 
bent or diffracted (like light waves in water and 
glass) the amount of diffraction depending upon 

-continued on page 641 
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uracticallyire 

essHENRY commentary by 

SOME while ago, Henry had 
the uncomfortable pleasure 
working beside a pedantic 

colleague who corrected every 
casual remark as if invested with 
the guardianship of the English 
language. 

A favourite dampener was: in 
answer to a query, "What does 
the meter say?" "The meter 
doesn't. You have to read it!" 

Recent forays into the world 
of instrumentation have con- 
vinced this traveller that we shall 
soon render Old Niggly out of 
date. We have lately been 
promised computer type volt- 
meters that will store a measure- 
ment and notify a comparison. A 
sort of digital poor cousin of the 
storage 'scope. It is but a small 
step to the meter that will shout : 

"Hey! Give over" when over- 
loaded, or a prim: "Three -point - 
seven millivolts" at the appro- 
priate moment. With, of course, 
a built-in recorder (opto -magnetic; 
I mean to invent it) so that Old 
Niggly cannot dispute the matter, 
though he is sure to contest the 
manner of its delivery. 

Avid and persistent collectors 
of Henribilia will by now have 
gathered that the subject of 
digital read-out devices for the 
ordinary radio workshop occupies 
the upper layer of the author's 

The meter that will shout "Hey! Give over!" 

(for want of a better word) mind. 
It is true. I have recently come 

into proud possession of a digital 
multimeter. 

Quite apart from a phenomenal 
accuracy, better than the thick- 
ness of a conventional pointer on 
the lowest voltage or highest re- 
sistance scale, the Digivom has 
the advantage of push-button 
range selection, and a read-out 
large enough to satisfy the most 
myopic niggler. 

Mind you, it is not all plain 
sailing. There are one or two dis- 
advantages the brochure omitted 
to mention. One is the tendency 
the Digivom has of sending out 
its own identifying signal-a 
series of chopped pulses that 
render its use as a measuring in- 
strument for delicate audio (and 
some radio) purposes, about as 
valid as a Bobby Fischer unpaid 
checkmate. 

The darned thing radiates all 
through the workshop. And if you 
enclose it in a tin box, leaving 
only the display tubes glowing 
through their visor like the Red 
Knight's menace, it still manages 
to jigger the f.m. band on the 
next-door engineer's rush job. 

At the moment, I have a Solar- 
tron rival which uses diode dis- 
play devices and1, these radiate 
only a mild hash, '§j, presumably 
there is hope for we humble ser- 
vicemen yet. Except that this one 
has a read-out much smaller and 
of a style which, lit the numbers 
my friendly, neighbourhood bank 
manager scrawls along the 
bottom of my cheques, defies 
analysis except by logical devices. 

It is fascinating to watch the 
digivoms trundling:down through 
the voltages when one reads off 
the h.t. line. Almost like a Cape 
Kennedy transmission! 

Henry was happy with his push- 
buttons till Old Niggly sowed the 
seed of doubt in his mind. "Why 
not", he said, "dó away with the 
push-button rangèr selection?" 
After all, if you can read -off an 
overload indication and produce 

No. 93 

Do you 
read me? 

Throw one or two in the makers' faces. 

a flashing light, and do a similar 
service for the wrong d.c. polarity, 
why not build in a trigger circuit 
fed from a sensing device so that 
the meter must always switch 
itself to a range appropriate to 
the voltage applied to its 
terminals? 

Well, why not? I asked an 
electronics designer whose name 
you will have seen if you read 
the glossier audio journals or 
works on instrumentation. He said 
claml r: "It has been done," and 
quoted me one of his own patents. 

Now Henry doesn't pretend to 
be a designer or an inventor, and 
his only claim to -innovatory fame 
is a range of hook-up switch - 

boxes. But, fired by the ambition 
engendered by necessity-and 
not a little niggled by chagrin at 
spending over a hundred quid on 
a digivom before discovering its 
drawbacks-he has sworn to 
throw one or two modifications in 
the makers' faces before the year 
is out. Watch this space for 
details... . 

The modifications will not, true, 
confound Old Niggly by making 
the machine shout its readings to 
all and sundry. I cannot hope to 
incorporate storage facilities. But 
the least that can be done for an 
instrument that boasts only one 
current scale, and that the "basic 
one", is a switched range of ex- 
ternal shunts. That should not be 
beyond Henry's abilities-when 
he gets five minutes to spare. 
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Where can I getezclusive 
units at lowest prices?:'. . 

8 -TRACK STEREO CARTRIDGE 
TAPE DECK MODEL RP-1000ST 
The popular Lear -Jet type record- 
ing unit is the heart of :he fantastic 
RP-1000ST. which has full record 
and playback facilities. Automatic 

rick change with manual over -ride. 
Press to start button. Steno headphone and Left and 

Right Mir sockets on front panel. Dual recording lev I meter. and Left and Right volume 
controls. Built-in pre -amp. Tape speed 31 ips (8.5 ems). Frequency response: playback 
30-10,000 Hz: recordinglpleyback 30-8.000 Hz. Line output: fully variable 0 500mV. The 

RP-1000ST incorporates all the features you'd expect on a top quality Cartridge Tapa Deck. 

Size 16" wide. 4" high 8" deep. Cabinet in walnut. Including connecting leads. 

REALISTIC 30 WATT STEREO 
AMPLIFIER MODEL SA -500 

A superb hi-fi amplifier with all the fea- 
tures you're ever wanted - for under 
04600. Saving over [1000 on the normal 
retail value. Op -to -the -minute slider controls for bass and treble. Separate 
volume end balance centrals. Headphone socket on front panel. Push-button 
input controls - magnetic phono (high/low) tuner. aux. mono. monitor. 
Loudness push-button control for perfect sound at low output levels. Normal ppc 
Left and right push-button on/off switches for speakers. Noise filtering (55.50 
and tape monitoring facilities. Two auxiliary AC outlets. Frequency response 20- 

20.000 Hz + 1 db at full power. 15 watts rms per channel. Walnut cabinet with 
satin aluminium trime. Inputs: phono 2.5mV and 5mV RIAS. tuner/aux 250mV. Hum 
and noise: phono - 50db: tuner/aux - 65db. How's that for a specification! 

Size 141" wide, 35" high. 105- deep. 

ROC PRICE 

£3¡ .20 

ROC PRICE 

£59.55 

A-3000 36 -WATT 
SOLID STATE STEREO AMPLIFIER 
The A.3000 looks as good as it sounds) 
Giving you a big performance this superb 
audio amplifier has a full range of facilities 
on the front and rear panels. On the front - 
all the controls you're ever likely to need 
plus a headphone socket. On the rear - 
signal inputs, speaker outputs and a line 
fuse for circuit protection. 
Specifications: 18 walls rms per channel 
into 8 ohms. Frequency response 20-35.000 
Ht (a- 2db) Inputs Magnetic, Ceramic, 
Tuner, Tape, Aux. Tape Play Size: 
345mm x 300mm x t30mm. 

Normal Price 
[1570 

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 
Iront panel. It incorporates separate tone and volume controls for 
each channel. Inputs are provided for turntable (ceramic car. 
fridge), tuner and tape deck or recorder. Frequency response: 70- 
20.000 Hz '- 3d8. Output: 2 watts r.m.s. per channel into 8 ohms. 
Inputs: phono 80mV: tuner/aux 80mV. Size r wide. or high, 
45" wide. 

25 -WATT 3 -WAY 
CRVSLER 

'LIVING AUDIO' 
SPEAKER CE -56 

This high quality speak- 
er has its own built-in , 

3 -way sound response switch, 
giving you the ideal frequen y response for 
hi-fi. natural or mood music li taring. Its 
beautiful, heavy, oiled walnut cabinet 
incorporates two separate speaker units an 8" woofer, end a 5' 
mid -range with 2" concentric tweeter. Power handling 
capacity: 25 watts r.m.s into 8 ohms. Overall frequency res - 
ponee: 35-20.000 Hz. Cabinet size: 105" x 75" x 8j". Exactly 
right for matching the most modern decor. 

('30N RA -3t0 AMIFMIMP% P( 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 
deal for use with any other amp lier. The RA -310 costs C10.00 less than 
the normal retail value. and yet it is e highly sophisticated unit. incorpo- 
rating the latest solid state techniques. Operation is dritt free for sup- 

1Prisaç50-U0 reme station -holding capability. You can connect this Tuner to a stereo 
Kosma amplifier. to a rape deck or a tape recorder. And of course it corers all 

the stations in the AM and FM bands. FM: 81108 MHz: AM: 525-1605 kHz. 

FM Sensitiviles: FM. 35V; AM, 254V. Stereo separation 30dB at 1 kHz. image selection 
60d8. Size: 11e- wide. 4' high. 75 

" 
deep. 

Ice 

REALISTIC SA -1008 6 -WATT 
STEREO AMPLIFIER 
Here's fabulous, exciting value in 

miniature! This high quality stereo 
amplifier measures only r wide d 3" 
high x 51- deep. And yet it has sepa- 

rate ganged volume. balance and tone con- 

trols. Plus speaker in/out, mono/stereo. phenol 
tuner and sower onlaff slide switches. The ends are oiled walnut. with match. 

11menamelled en and Frequencly response 
p. The front aluminium 

s50 to 10.000 Hz 3dB uOutput 3 watts cm.s. 
per channel into 8 ohms. Inputs are 1 OomV for both phono and tuner. 

EAGLE LC.06 STEREO 

MAGNETIC CARTRIDGE 
For fabulous nprodur 
Lion at a very low price. 

you'll find it herd to beat. 
0.7 mil diamond stylus. Out- 
put: 6mV per channel. Frequency range: 

30-18.000 Hz. Channel balance: + 1,508. 
Channel 'separation: 20d0. Recommended 
stylus pressure: 2.4 grams. Compliance: 

9,, 10.8 cmldyne. ROC PRICE H-75 

EAGLE LC.07 STEREO 
MOVING -MAGNET 
CARTRIDGE 
Here's your opportunit' - 
ta own a transcription cartridge 
for the price of a ceramic! la specially de- 
signed to match top quality tone arms. end 
to get the very best from yew hi-fi amplifier. 
0.7 mil diamond stylus. Output: 75V per 
channel. Frequency range: 20-21.000 Hz. 
Channel balance: +Ida. Channel separa- 
tion : 28de. Compliance: 12:.10.6 cmldyne. 

ROC PRICE [6.37 

OLSON AM -395 
40 -WATT STEREO ¡ 
AMPLIFIER Z 
An ideal unit for your new 
stereo separate system. 
It is more than C10 00 

below the normal re -ail 
price) Making the AM -:95 
one of Britain's best h -fi 

buys. ft takes in signals from magnetic or ceramic pick-ups, 
tuners (see Olson RA -319) and tape decks. And it's gat mt- 

q std Phca [19'60 puts for taping and for headphones. There ate separate bass 

and treble controls. separate Left and Right channel voleme 
controls. And a loudness switch for boosting the bass and 

treble notes when listening at low output levels. Frequency 
response: 20-20.000 Hz ± 318. Output: 20 watts r.m.s. per channel 
into 8 ohms. Inputs: magnetic phone 3 0mV R1AA, caystel phono 100nV: 
tape 160mV: tuner 1B0mV. Size 111+5" wide. 4-- high, 75" deep, The 

specification reads well -sounds erenbetterl 

CONSTRUCTORS 
KITS 

CRYSTAL RADIO KIT 
Complete with earpiece 

£1'50 
TWO TRANSISTOR 

RADIO KIT 
Complete with solar cell 

£2'50 
10 PROJECT 

INTEGRATED 
CIRCUIT KIT 

Build a radio, mcrse key etc. 
£350 

SOLAR ELECTRONIC 
KIT 

20 ways of harnessing the sun's 
energy 
£4'50 

TWO OCTAVE 
ELECTRONIC ORGAN 

KIT 
Make your own music. 
Complete with speaker. 

£4'50 
LIMITED STOCKS 

BUY NOW FOR XMAS! 

t25.o'mal Pric 
00 Per Pair. 

R.4463 -WAY MATCHED SPEAKERS K These will do justice to your amplifier - and to your 
pocket. At only CI0.40 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. r wide. 65" deep. 

ROC PRICE 

£27.55 
Norias 'rice 

I"C 
PALACE AM/FM/MPS 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 'Steno't The SSA -18 has all the facilities you'd ex- 
pect to find on tuners costing twice es 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 
535-1805 kHz. Frequency response: 50-10.000 Hz ± 3dB. 
Power output: 4 watts total music power into two 8 ohm 
speakers. Size: 1r wide. 45" high, 8" deep. 

ROC 7 -WATT STEREO AMPLIFIER 
CHASSIS SK317 
¡This exclusive /FA 
ROC Stereo P"( 
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 f7 compact unit measuring only 55- wide, 15' 
high and 65" deep. It contains its own mains 
power supply. and has a ganged volume control and separate 
treble controls for each channel. Specification: frequency res- 
ponse 40-17 000 Hz ± 3dB: output 3.5 watts music power per 
channel into 8 ohms: input. phono. 600mV: signal-to-noise 
ratio better than 45dB. 

Normal 
Pace [2520 "-.Ì--^^ 

OLSON AM -37218 -WATT STEREO AMPLIFIER /N 
Here's a really good amplifier at a really down-to-earth price - 
nearly C7 less than the normal retail value! Just look at 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 f 
3dB. Output 8 -watts r.m.s. per channel music power into B ohm 

speakers. Phono input 200mV, Tuner input 200mV. Size: 
115" wide, 35" high. 75" deep. 

75 

ROC ELECTRONICS LTD 
M.JORY Esq. 193 EDGWARE RD, LONDON, W2 lET. 01-723 6211 

CALLERS WELCOME 9-6 MON. TO SAT. 

Also AT 87 TOTTENHAM COURT RD. LONDON Wi Buy it with your 

TEL: 01-580 3739 OPEN 9-6 MON. -FRI. SAT. 9-1 

Return -of -post mail order 

service. Orders over [10 
post free (UK only). 

Add 25p tar p N p 

to orders under [10. 
H teens 

available for callers 
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ATTRACTIVE 
DISCOUNTS 
ON MANY ITEMS 

ELECTRÖVA[LIE 
Electronic Component 

Specialists 
TRANSISTORS 

1N4148 
íN5399 
2312648 
2N3025 
2/43702 
2313703 
2N3704 
21(3819 
2314286 
2144289 
2N4443 
2N6062 
2315088 
2316192 
2316195 
225457 
40981 
40362 
40432 
40612 
40669 
AC128 
AD142 
AD149 
AD16 
AD162 
TOS Transistor Covers, ea. 76 

Brand new -no' ...cond.' or surplus. 
Highest quality and reliability.. 
/nsuot(ng sets FREE with 
power types. 

MANY HUNDREDS OF DIFFERENT TYPES IN STOCK -THEY'RE 
ALL IN OUR NEWEST CATALOGUE 

4p AF139 .. .. 88p 

24p AF239 .. .. 
86p 

87p BC107 .. .. 
06p BC10 .. .. 12p 

lOp BC109 149 
10p BC148 .. Op 

109 BC177 .. .. 15p 
26p BC184L lip 
169 BC212L .. 14p 
15p BD130 669 
859 BDI31 77p 
42p BD132 810 
409 BD136 .. 26p 
77p BD138 .. .. 27p 

9900 
BDY20 . - 

20p7 BEER 45p BBY89 SOp 

145p 8Y164 .. 469 
MJ481 .. ..1209 1209 

1209 MJ49 .. .. 
21p MJESO .. .. 689 0A91 
6 

.. .. 63D 4Op 4226v pp. S2CN .. .. 12p 
409 B04 .. .. .. Op 

4IWZMWII9 MIN ITRON 
DIGITAL 

INDICATOR 

TYPE 3013F Seven seg- 
ment indicator com- 
patible with standard 

--nse.s---- logic module. and power 
supplies. Figs. 0-9 from 

well illuminated element segments to give 
character of 9mm height plus decimal point. 
Power requirement 8mA from 6V D.C. per 
segment. A limited number of alphabetical 
symbols also easele. 
In 16 lead DILL wee 

SuitableF 
L22 Td 

driver rr1 
DIL Socket: 16 lead 809. 

No. 801614 showing + or - and 1g. 1 and 
decimal point 22.00. 

We are appointed stockists for 
SOLDERSTAT % DgER 

As appointed distributors for well-known Elremco- 
Wolf "Solderstat" irons we offer this light weight model 
HMS in 16 or 24 watt, ratings 220/240V a.c. E I 47 
nett 
INFINITELY VARIABLE 
TEMPERATURE CONTROLLED 
SOLDER IRON 

E9.20 complete with temperature selling control, nail 

DE -SOLDER BRAID 50p 

NIPPIBOARD rom é`n 
mounting boards In various working area combinations. 
IA one pattern on one board 16p. 
2A 2 patterns side by side gap. 
2AS dual channel 28p. 
SA 3 patterns alongside SOp. 
4A5 dual channel 2 above, 2 below 449. 
In full range up to 10A. 

RESISTORS 10% - 5% 
Code Power Tolerance Range Values 1 to 9 10 to 90 100 up 

in ohms (see note below ) 

O 1/8W 6% 4.7470K 
C 1/4W 10% 4.7.1050 
O 1/2W 2% 

4.7-l0M 

Ì1O 1/2W 
5% 

10-1M 
WW 1W 10%+ 

j20 n 
02-4 29 

WW 
7W 6% 1 0-10K 812 9 9 8 

Codes: C -carbon film high stability low noise 
MO -metal oxide Electrosil TES ultra low noire 
WW' -wire wound Plessey 

Vanes: 
812 denotes series: 10, 12, 16, 18, 22, 27, 89, 39, 47, 58, 68, 82 and 

their decades. E24: as RIS plue 11, 13. 16, 20, 24, 30, 36, 43, 61, 62, 72, 
or 

91 
and their value and 

pouter rating, NOT mired 
s see in penes sash 

firo/ues. (ignore fr ons of 1p osaatotal solxe 

of resistor order). 

224 1 0.8 0.7 
212 1 0.8 0.7 
824 12 1 0.0 
812 26 2 1.9 
824 4 8 2 nett 
812 7 7 6 

BAXANDALL SPEAKER 
Ac designed by P. J. Baxandall and originally described in 

"Winless World". Complete kit inc. epkr. equaliser and 
special cabinet kit (18' x 12' x 10') cut to sise. 10 watt 
RM8116 n loading. Part cost of E 1 3.81 
cart. and tes. in U.K. OOp Nett 

Speaker unit and equaliser kit post free nett 1481. 
Pack fiat cabinet assembly (all cut to shape) natural 
teak finish 2900 nett. Part cost of caer. in U.K. 80p. 

CARBON SKELETON PRE-SETS 
Small high quality, type PR linear only: 100 0, 220 0, 
4700, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 
470K, IM, 2M2, 6M, 1050 n. Vertical or horizontal 
mounting, Op each. 

88E8ß DIODES 5% full range F24 values: 400mW: 
3.7V to 36V, 149 each; 1W: 6.8V to 82V, 279 each; 
1.5W: 47V to 76V, 48p each. 
Clip to increase 1.5W rating to 3 watts (type 266F) 4p. 

MINIATURE TOGGLE SWITCHES 
2A/250V. DP/DT, 489. 

MAINLINE AMPLIFIER KITS 
70 watt power amp. nodule kit, 11160 nett. Power 
supply kit, 2860 nett. 

32111886 THYRISTORS 
0.8A -400V 36p; 600V 80p. SA -400V 70p; 800V 882. 

2% 

PRECISION 
COMPONENTS 
Resistor@ by BieUn 0.1% to 001% 11-68. 
Capacitors by MFD 0.OIµF-22µF 1% 
70p to 11. 

TYGAN 36' x 27' Q.68;18 x 27' 88p. 
VYNAIR 38'x26'889. 16'x26'609 

(Pattern Book 3D t S.A.E.) 

SLIDE 
POTENTIOMETERS 

Robust construction, smooth silent action. 
In values from 4K7 to 1 megohm, linear or 
log, each gap. Light grey eecutchon, 10p. 
Knobe flat, grip type in black/Red/Green/. 
Yellow/Blue/Light Grey/Dark Grey or White 
each 6p. 

SIEMENS TTL I.Cs 
Prices quoted here are nett. 

FL/1101 (7400) 20p FLJ121 (7473) 46D 

F2.11201 (7401) 209 F14141 (7474) 46p 
FL11191 (7402) 20p F2.3161 (7476) 459 
FLH291 (7403) 809 F1.1181 (7476) 46p 
FLH211 (7404) 259 FL11221 (7480) 689 
F1.11271 (7406) 269 FLH231 (7482) 87p 
FLH381 (7408) 269 FLH241 (7483) 182 
FLH391 (7409) 26p P1,11341 (7488) 88D 

FL11111 (7410) 20p FLJ181 (7490) 80p 
1LH361 (d413) 869 F14221 (7491 
FL11121 (7420) 20p AN) 128 
F1.11131 (7430) 20p F1.1171 (7492) 86p 
F1.1(141 (7440) 24p P1J181 (7493) 80D 

FLL101 (7414) 1 22 F2.3231 (7494) 1.18 
FLH281 (7442) 1 16 F13191 (7496) 870 
FLH361 (7443) 1 46 F1J261 (7498) 1.48 
F1.11371 (7444) 1 46 F1.3301 (74100) 1.84 
F1.11161 (7450) 209 F2.3281 (74104) 485 
FLH161 (7451) 209 FLJ271 (74107) 629 
FLH171 (7453) 20p FLK101 (74121) 489 
FLH181 (7454) 909 F2.1201 (74190) 1 80 
FLY101 (7486) 20p F1J211 (74191) 1 80 
F1.3101 (7470) 45p FW241 (74192) 1.74 
F1.3111 (7472) 82p F14261 (74193) 1 74 

SIEMENS CAPACITORS 
POLYCARBONATE-5% TOLERANCE 

260V. up to O l sP' 100V/01µF and above 
0-01; 0012; 0015; 0018; 0022; 0027; 0013; 0947; 
0056 each 4p 
0088; 0082; 0-1; 012; 0.15 each 4p. 
0.18; 022; each 6p. 
027; 0.33:11p: 0.39 79: 0.47 81): 0.66109; 06811,:1µF 1Sp. 

ELECTROLYTIC (value. in µF/V) 
047/100; 1/100; 22/63; 47/35; 10/26; 22/16; 47/10: 
47/25; 100/10; 22/3 -each 7p. 
10/63; 22/36; 47/35; 100/16; 100/26; 220/8; 220/10: 
220/16; 470/3 each 7p. 
47/60; 47/63; 100/36:220/16 each Sp. 
100/60;220/26; each 10p:100/63; 470/25;1000/10 each 12p 
220/63; 470/36; 1000/16; each 179. 
1000/25-809: 470/63; 1000/36 each 82200/25-$69. 
1000/43; 2,200/96; 4,700/16 -each 40p. 
Tantalum and other capacitors etc. --see latest 1972 
Catalogue -Issue No. 8. 

Q.E.D. High quality amplifier system.. 
n personal specifications. Equiriesnited. Pease quote 

ELECTROVALUE 

1972 ELECTROVALUE 

CATALOGUE (NO.6) 
3rd printing 98 pages plue cover. More items, more 
information, more diagrams than ever. Latest price and 
Information details. Post free in U.K.-10p. 

NEWMARKET LINEAR I.Cs 
I.IC 709C114 Dual hs line -849 709C/6, TOS 89D 

LIC 741C/14 Dual in line -40p 741C/5, TOS 429 

CARBON TRACK 
POTENTIOMETERS 
long spindle.. Double wiper. for low nol.e. 
SINGLE GANG P.20lln. 1000 to 22M 0, 12P; Single 
gang log, 4.7k to 92M 0, 12p; Dual 
4.71r0 to 2 222 0, 48y; ual gang log, 4.7K 

linear 
Á to 

22Mí1, 42p; Log/antilog, 10K, 22K. 47K, 15ín only 
Op, Dual antilog, 10K only, 42p. Any type with 2A 
D.Y. mains .witch, 129 extra. 
Only decades of 10, 22 A 47 available in ranges quoted. 
DUAL CONCENTRIC in any combination 033 P.20 
values as above, 809; with switch, 72p. Knu6, pair 14p 

DISCOUNTS 
10% on order 65 to 216. 
16% on orders over 216. No discount on items marked 
Nett. Prices subject to alteration without notice. 

POSTAGE AND PACKING 
FREE unitise otherwise stated. Handling surcharge 
10p on mall order@ under 22. 
Overseas orders: caer. A Insurance charged at cost. 
U.S.A. CUSTOMERS are invited to contact ELECTRO - 
VALUE AMERICA. P.O. Box 27, Swarthmore, 
PA 19081. 

ENQUIRIES FROM TRADE AND OTHER LARGE 
QUANTITY USERS INVITED. 

(Dept. P.W. I I) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB 

Hours: 9-5.30: Sat. 1 p.m. Tel.: Egham 3603 (STD 0784-3) Telex 264475 
ELECTROVALUE LTD -AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT ORIGINALLY IN 1906 
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NEWS FOR 
DX LISTENERS 

/A 

THE BROADCAST BANDS 
Malcolm Connah 

A\A4 Frequencies in kHz Times in GMT 

IT IS a generally accepted axiom that good short- 
wave reception is 50 per cent dependent on the 
aerial, the other 50 per cent accounts for the 

receiver and skill of the operator etc. I know many 
people who have bought expensive receivers and 
been disappointed with the results simply because 
they did not have an effective aerial system. 

The simplest form of aerial is the long wire, and 
the longer the wire is the better the reception will 
be. The strength of the signal is measured in micro- 
volts per metre; the longer the aerial is, the stronger 
the signal will be because the voltage induced in the 
aerial will be higher. All receivers have a certain 
sensitivity which is a measure of the voltage required 
at the aerial input to give a useful audio output. 

A long-wire aerial of 50 feet will usually give 
adequate reception whilst one of 100 feet is very 
good. Other factors affect the performance of such 
an aerial, consequently the higher above ground it 
is the better it will perform. Care should also be 
taken to keep the aerial as far away as possible 
from buildings, trees and any other obstructions 
which may reduce the signal induced. It is also 
essential to keep the aerial as remote as possible 
from any sources of man-made interference. 

A better type of aerial is the dipole. This type 
of aerial is restricted in use because it can only be 
tuned to a single band. The advantage of a dipole, 
however, is that being tuned its performance on the 
band of interest is superior to that of a long-wire. 

The dipole aerial consists of a single length of 
wire which is cut in half, the two halves are 
connected via a coaxial cable to the two terminals 
at the rear of the receiver. The overall lengths for 
the various Broadcast Bands are as follows: 

Frequency 
25 MHz. 
21 MHz. 
17 MHz. 
15 MHz. 
11 MHz. 

9 MHz. 
7 MHz. 
6 MHz. 

Band Length of aerial 
5.60 metres 
6.65 metres 
8.00 metres 
9.30 metres 

12.10 metres 
14.80 metres 
20.00 metres 
23.40 metres 

For the benefit of those who have not been con- 
verted to the metric system one metre is approxi- 
mately equal to 3.28 feet (e.g. 20.00 metres = 65.6 
feet). 

An interesting feature of the dipole is that it 
is a directional aerial. If the wire is aligned North - 
South the best reception will be from due East and 
due West. 

It is possible to use a dipole on all bands but 
without the same sensitivity as the band to which it 

is tuned. For example a 7MHz. dipole will be a 
sensitive, directional aerial on the band of interest. 
but on all other bands it will perform as a non - 
directional, 66 foot long-wire. 

Most listeners have one band in which they are 
particularly interested, the ideal solution in this case 
would be to erect a dipole for this band and a long- 
wire for general listening on the other bands. 

The first report this month comes from Michael 
Berry in Dewsbury, Yorkshire. Michael is still using 
his Eddystone EB35 receiver but has replaced his 
vertical aerial with a 20 foot long-wire in the loft. 
The stations logged included : 

3960 Baghdad, Iraq in Arabic at 2310. 
4800 R. Lara, Venezuela in Spanish at 0240. 
4820 Voz Evangelica, Honduras, English at 0340. 
4880 R. Universo, Venezuela, Spanish at 0330. 
4990 R. Barquisimeto, Venezuela at 0230. 
4995 R. Brazil Central in Portuguese at 0110. 
5075 R. Sutatenza, Columbia at 0100. 

Richard Keen of Hayes in Middlesex ha$ just 
erected a long-wire of 120 feet which enabled him to 
hear: 

4790 R. Ondas Portenas, Venezuela at 2055. 
9510 R. Barquisimeto, Venezuela at 2015. 
9595 R. Cultura de Bahia, Brazil at 2025. 
9965 R. Lisbon, Portugal in English at 2050. 

11875 R. Nacional de Nicaragua, Spanish at 2010. 
12550 R. Nacional, Tanganyika at 2100. 

John Adams of Sheffield returns to the column 
after a long absence. John has an Eddystone EC10 
receiver, a Codar PR3OX preselector and a 72 foot 
long-wire. His log included : 

9570 Radio Australia with music at 0710. 
9625 Kol Israel, English news at 2035. 

11620 AIR, Delhi with news in English at 2008. 
11650 R. Bangladesh in English at 1715. 
13220 R. Euzkadi in Basque at 2135. 
15018 Voice of Vietnam, Hanoi at 2005. 
21495 R. Portugal with DX News at 0800. 

Nigel Knowlman of Cullompton in Devon has sent 
in another good log which includes: 

9570 Radio Australia in English at 0830. 
9912 All India Radio in English at 2000. 

15105 Radio Japan, English news at 0945. 
15165 R. Denmark in English and Danish at 1200. 
17655 Radio Cairo, `Arabic by Radio' at 1800. 
21535 RSA, South Africa, English news at 1400. 
21545 Radio Ghana in English at 1440. 

Reports should arrive by the 15th of the month 
and be addressed to me at 5 Ranelagh Gardens, 
Cranbrook, Ilford, Essex. 

629 

www.americanradiohistory.com

www.americanradiohistory.com


 

^. ., ./\- 
;:,\% 

C / \ ..s ¡\.. 
FIRST letter out of the postbag this month comes 

from GW3ZSV. He tells enthusiastically of 
an 80 metre contest to be run by the Sully & 

District Short Wave Club on October 22. First section 
from 0900-1100 and the second from 1700 to 1900. 

Great news -the contest is open to both licenced 
Amateurs and s.w.ls so there's no excuse for not 
having a go. Rules are just about the simplest and 
easiest to follow that I've ever seen. Why not send 
GW3ZSV a s.a.e. and get all the gen? Address is 3 

Thorley Close, Cyncoed, Cardiff, South Wales. For 
local s.w.ls with no club at present, the Sully gang 
meet every Tuesday at 1930 at the Sully Bowls Social 
Club. Sully is about 6 miles from Cardiff on the coast 
road to Barry. They cater specially for the s.w.l., too. 

Elated squeaks from Bill Waldron (Cwmbran) 
whose 144MHz score since April 1 this year has now 
topped 40 counties and six countries. Bill mentions 
the infuriating situation during a recent 2 metre 
opening when London and Midland stations could be 
heard calling LA, SM, ON, OZ, etc., but only the 
faintest of whispers and bits of EU callsigns detect- 
able down in Wales. He also remarks on hearing 
many QSO's of, say, Dudley talking to WGlverhamp- 
ton and other local natters. He again asks why these 
locals don't turn their beams round towards GW. 
Almost every night, GW3ZTH, GW3LEW and 
GW3TMM are active on the s.s.b. channel. How about 
it you northern types -or are those beams rusted in 
position from the habit of local gossips? 

On 80 metres, Bill complains of high static levels 
but still managed to log some s.s.b. from; ELOH/MM, 
FPOBG, OA4AS, PY2RT, PY3CGP, VE3GCS, 
VO1GQ/M, VP7ND, VP9BK, WA2FCA, W4NJF, 
W8BT, 5Z4M0, 8P6SJ (Scout Jamboree station). 

Pretty stamp and long epistle from Victor Springer 
(St. Lucy, Barbados) relates hair-raising tales of s.s.b. 
received on a receiver using battery valves and a 
90V h.t. line. Modifications include items like half 
of a 12AU7 as an outboard tuneable b.f.o. whose 
signal is injected by winding a few turns of wire 
around the first DF96. (Transistor types will doubt- 
less find all this way above their heads!). (No, a 
12AU7 hasn't got a collector). Heard on 14MHz with 
the aid of 150ft of aluminium wire in an unspecified 
shape; CE3AJE, DJ1HP, DJ2WF, DJ8EG, F3OX, 
G3KTJ, G3XJN, G400, G6GA, GB3MKT, HB9KM, 
HC2JX, HK5ACP, I5MLI, JA1BRK, JA4YAR, 
OA4AEH, PYIAGO, VXVK2SG, VK3JW, VK9JW, 
XEILAG, YK1AA, ZD3A, ZK2DX, 4Z4JX, 5V2AT, 
5V4GE, 5V8AR, 7X7Y. 

Chance to get yourself a nice QSL from the land 
of GC. Ken, GC3GPL (ex G3GPL) is now active on 
c.w. between 14.000MHz and 14.050MHz most even- 
ings between 1900 and 2230 plus Sunday mornings. 
He has put up a special antenna which, he hopes, 
will give reliable short skip signals into the UK. He 
will QSL any s.w.l. who sends him a useful report on 
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his signals. Address for those useful (note that word, 
not just a "Heard you 579 pse QSL) reports is Haut 
du Pre, Fern Valley, St. Helier, Jersey, Channel Isles. 

Patrick Funnell (Nottingham) has an 8 -element 
Yagi on two metres. This feeds a dual -gate m.o.s.f.e.t. 
converter which in turn feeds a PW Clubman re- 
ceiver used as a tuneable i.f. covering from 2-4MHz. 
He comments that the Clubman is a very good re- 
ceiver and includes a 2 metre log which mentions 
stations like; OZ1EP OZ4HW, PAOKOK, PAOLSG 
(using n.b.f.m.), PAOPMQ, PAOTLX (n.b.f.m.) plus 
numerous G stations. It is interesting to note the 
number of stations using narrow band frequency 
modulation (n.b.f.m.). 

Log from the quill of Alan Smith (Lancs.) using a 

JR310, 60ft. long wire plus a E -ZEE Match a.t.u. He 
complains of "... a combination of night starvation 
and v.f.o. tuners cramp". (Wait till you get knob 
nippers gout, that's when we really separate the men 
from the boys). Alan's log for 14MHz reads; 
CE3AQW, CE30E, CO8GL, CP1JV, EA8EN, EP2TW, 
FC9VN, FM7WN, FY7AE, HC4BS, HK6CBS, HP1XIS, 
MP4TDM, OA4LV, OA4WJ, OD5AU, OX3HV, 
OX3JW, PJ2CC, PJ9AD, PZ5CW, TI2AS, VE1TB, 
VE7BNJ, VE8RCS, VK2QM, VK3DO, VK4CZ, VK5ID, 
VK6FD, VK7AK, VKORC, VP2VAM, VP7MG, 
VS6DO, VU2ALU, VU2BX, XE1DO, XE1EH, 
XE3RE, ZL1VY, ZL2CB, ZL3JD, ZL4BC, ZM2ASJ, 
ZM4CR, 9K2AR, 8P6BC. 

DX on ten metres is a GW, claims Martin 
"Squiggle" whose second name I can't decipher. 
(It's when your own g.d.o. is d.x. you start worrying!). 
Treasured possessions include a 640 receiver, a 20 
metre dipole and a "flimsy bit of co -ax". Mr. Squiggle 
comments on the d.x. stations claimed by users of 
simple t.r.f. receivers, headphones made of draught 
excluders and coat -hanger aerials. He wonders if they 
use an SB303 receiver as a pre -amp and just forget 
to mention it. (Play fair lads, if you use a 30 tran- 
sistor pre -amp, you gotta say). 

A 9R59DE, 7MHz dipole and B. Mainwaring 
(Walsall) raised this lot on 21MHz; CE30E, CP1HG, 
CR6CA, EA3VC, EA6BJ, EP2TC, JA1MTP, JA2MJ, 
JH1TMR, JH3ONP, OD5HF, OE6PN, PAOWF, 
PY1MT, SM4APD, 4Z4M0, 7X7Y. Interesting to note 
the European stations here (many haven't been in- 
cluded). Many s.w.ls commented on the short skip 
conditions which prevailed this past month. Effects 
like G stations on 20 metres being 5 and 9 were 
common. Wonder what things will be like next 
month, and how do you think the bands will fare 
this coming Winter? How about a line airing your 
views? 

Logs, in alphabetical order please to arrive 
by the 15th of the month to 12 Cross Way, 
Harpenden, Herts. 
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MANUFACTURERS OF 
ELECTRONIC AND AMPLIFICATION 
EQUIPMENT TUAC TRANSISTOR UNIVERSAL 

AMPLIFICAI ION COMPANY LTD 
163 MITCHAM ROAD, LONDON SW17 

Oi-672 3137-9080 

SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT, PRESENT 
AN OUTSTANDING RANGE OF KITS FOR THE ELECTRONICS & AUDIO 

ENTHUSIAST ALIKE 

ALL OUTPUT POWER RATINGS ARE R.M.S. CONTINUOUS 
SINE WAVE: ± 0.5dB USING SPECIFIED SUPPLY 

Output matching transformer to match power modules to 
4-8-16--60-1000. 1 10W. £7.50 Carr. 45p. 

SIZE 6" x 6 

POWER AMPLIFIER MODULES 
TP 100W 170W RMS sq. wave (illus- 
trated) 300W instantaneous peak into812 
£14.28 Carr. 45p (60W into 160) 

TP 50W 85W RMS sq. wave 
135W instantaneous peak into 80 
E9.31 Carr. 40p (45W into 160) 

TP 2SW 40W RMS sq wave into 80 
£7.25 Carr. 40p (15W into 169) 

Brief Tech. Spec. for all 3 
modules. 
Full Power Response 10Hz-22kHz 
z2dB. Input Sensitivity 30mV 
R.M.S. Output Impedance 8 and 
16S), Hum and Noise better than 
-70dB. Supply Voltages and 
currents on full load. 

TP 100W 46-0-46 V.D.C. 2 -OA 

TP 50W 38-0-38 V.D.C. t 15A 
TP 2SW 40 V.D.C. 1.0A 

All TUAC power modules are 
constructed on glass fibre P.C. 
board and each circuit incorpor- 
ates a robust driver transformer 
stage with full thermal overload 
protection on the output stage. 
Each unit is individually tested 
using the latest computer con- 
trolled - techniques. External 
chassis type heat sink required. 

4 Control preamp (illus.) vol, 
treble, middle and bass controls. 

E3.96 Carr. 25p 
3 Control preamp vol, treble and 
bass controls. E3.09 Carr. 25p 
5 Control stereo pre -amp, as 4 
control -I- bal. [7.75 Carr. 25p. 

PRE AMP MODULES 

Brief Tech. Spec. for both preamps. 
Gain 10 times at IkHz. 30dB varia- 
tion on each tone control. Frequency 
Response 10Hz-30kHz. Supply Vol- 
tage 40 V.D.C. 
Maximum output 2V R.M.S. at I kHz. 

These low priced high quality 
preamp modules are designed 
and built to suit most re- 
quirements using F.E.T. first 
stage and may be used to 
drive any amplifier. 

POWER SUPPLIES SUITABLE WITH ABOVE INCLUDING TRANSFORMERS 

PS 100 E966p Carr. SOp 
PS 50 E6 .12p Carr. 50p 
PS25 E3.95p Carr.40p 

PS 100/100 [16.00 Carr. 65p-) For use with 
PS 50/50 E9-68 Carr. 65p . 2 power modules, 
PS 25/25 E7 35 Carr. 55p J i.e. stereo. 

Superb general purpose preamp suitable for tape 
p.u. guitar, etc. 9 V.D.C. supply upwards. Response 
I0Hz-30kHz. Gain approx. 50 times. Application. 
Transistor or valve equipment. Size 2" x 2" x I" 
only El post IOp. 

SPECIAL REDUCTION 
IF ANY 2 OR MORE UNITS ON THIS 
PAGE ARE PURCHASED TOGETHER, 
A REDUCTION OF 10% WILL BE GIVEN 
+ FREE CARR. 

61. Al - Q Q 
§ìit9VQ999 

TUAC 

SIZE 26" x 18" x 14" CUSTOM 500W PREAMP 

SPRING LINE REVERBERATION UNITS 
THIS HIGH QUALITY UNIT INCORPORATES THE 18" GIBBS 4C SPRING 
READY TO FIT ON TO ANY CHASSIS. 2 SEPARATE HIGH IMPEDANCE 
INPUT CHANNELS, WILL MATCH ANY SIGNAL: USEFUL FRE- 

QUENCY RESPONSE OF SPRING 80Hz-6kHz: DECAY TIME 2 SECS AT 
360Hz. STANDARD240V MAINS OPERATION, BUILT IN POWER SUPPLY. 
E17- 50p Carr.40p. 

READY ASSEMBLED POWER AMPLIFIER CHASSIS (MIXER/PREAMP AS 
ILLUS. PRICES ON REQUEST). 

These high power units are available in a variety of powers from 
100 to 1,000 watts, complete with power supply and ready wired for 
immediate use. Each complete amplifier is constructed in 100w 
"blocks" the, efore allowing separate control over the input and 
output stages if necessary. 
TC 100W Chassis (32.50 Carr. 70p 
TC 200W E6500 Carr. 85p 
TC 300W E95.00 Carr. El 00 
TC 400W E125.00 Carr. El 15 

TC 500W (155.00 Carr. El -25 (ILLUS.) 
Prices above 500W given on application. 

TUAC AMPLIFICATION 
3 OF THE UNITS AVAILABLE FROM THE COMPREHENSIVE RANGE OF TUAC EQUIPMENT ARE ILLUSTRATED BELOW DESIGNED AS GENERAL 
PURPOSE AMPLIFIERS, SUITABLE FOR GUITAR. DISCO, PA, ORGAN, ETC, FOR USE WITH MOST SPEAKER SYSTEMS 

f5500 CARR. fI.00 07.50 CARR 50p f45.00 CARR £1.00 

EACH PIECE OF EQUIPMENT MANUFACTURED BY TUAC IS FULLY GUARANTEED FOR 12 MONTHS 

ALL TUAC KITS SUPPLIED WITH 

PLETE COMPONENT COMPLEMENT 

FULL TUAC EASY TO FOLLOW WIRING INSTRUCTIONS 
INCLUDING CIRCUIT DIAGRAM AND COM- 

S.A.E. WITH ALL ENQUIRIES. PLEASE 
CALL, WRITE OR PHONE FOR FULL 
DETAILS OF ABOVE AND OTHER PROD- 
UCTS NOT LISTED 

TRADE ENQUIRIES WELCOME 
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POWERTRAN 

ELECTRONICS 'TEXAN' 
Specialists in high quality kits for high quality audio 

equipment. Previously concentrating on advanced Wireless 
World designs (pre -amps, power amplifiers fron 10 to 100 watts, 
power supplies, tape recarder) we now proudly odd the Practical 
Wireless TEXAN to our range. 

SUDER POTENTIOMETERS 

Single: log or lin 1 K, 2K2. 
4K7. 10K, 22K, 47K, 
1MOOK. 220K. 470K.I 

35p 
Dual: log or lin 1K, 2K2, 

4K7. IOK, 22K, 47K, 
100K, 220K, 470K, 

SSp 
Balance: special dual track !OK 80, 
Black/Chromeknob:tvpeAorB 12. 

23mm CARBON POTENTIOMETERS 

Single: lin I K to 2M2 12o 
log 4K7 to 2M2 12p 

Dual: lin or log 4K7to2M2 35. 
Balance: 10K log/A log 40p 
Balance: Purpose designed: 

better than Log.IA 
Log. No attenuation 
atmid point.22K only 4Sp 

APPOINTED DISTRIBUTORS 

FOR THE 

TEXAS INSTRUMENTS DESIGNED 

& APPROVED FULL KIT 

£28. 50 ,-1.01 451, 

INCLUDES TEAK CASE 

SEMICONDUCTORS 

20 Watts per channel 

6 Integrated circuits 
10 Transistors 
HARMONIC DISTORTION 
0.05% at 15W 1KHe into 15 ohs. 

0.096 at 20W 1KHe into 8 ohm 

FREQUENCY RESPONSE 
51-1r to 35KHe (-3dB) 
SIGNAL TO NOISE RATIO 
60dB magnetic pick-up 
72dB radio 

Components available in separate packs 
Eg. 

Resistors and capacitors f 3.70 

Switches and controls £ 2.35 
Fibre Glass PCB £ 250 
Semiconductors £ 8.35 

For other ports and full specification 
please see our free list. 

29699 
291613 
201711 
292926G 

0.30 
0.20 
0.25 
0.10 

40361 

40362 

8C107 
BC108 

0 40 

0.45 

0.08 
0.08 

MPSA66 

MPSH05 
MP51)05 
MPSU55 

0.40 

0.20 
0.60 
0.70 

THYRISTORS RECTIFIERS 

293053 
293055 

0.20 
0.45 

BC109 

8C125 
0.08 
0.15 

5072741P 
51172748P 

0.95 
095 PIV IA 3A 7A 16A IA I.SA 3A 

2N34 1.20 8C126 0.15 THBI1 1.10 

2N37 0_11 BC182K 0.10 TIP29A 0.50 50 25p 27p 45p 60p 7p Bp 19p 

203703 0.10 8C212K 0.12 TIP30A 0.60 100 27p 30p 50p 65P op 9P 20p 

293704 0.10 0C1821. 0.10 TIP31A 0.60 200 35p 37p 55p 75p 8p lop 22p 

203705 0.10 5C1641. 0.11 TIP32A 0 70 
300 40p d5p 60p 85p 9P Ilp 25p 

293706 
293707 

0.09 
0.10 

BC212L 
BC214L 

0.12 
0.14 

TIP33A 
TIP34A 

1.00 
1.50 400 45p 50p 65p 90p 10p 12p 26p 

293708 0.07 8F257 0.55 TIP41A 0.74 

293709 0.09 BF259 0.60 TIP42A 0.90 

293710 0.09 BFX29 - 
0.30 TIP3055 0.60 FOR FREE ILLUSTRATED LIST PLEASE WRITE TO 

293711 0.09 BFT50 0.20 1008720 0.50 

203819 
203904 

0.23 
0.17 

04481 

0J491 

1.20 

1.30 

1840020 
114914 

1.40 

0.07 DEPT. D 

203906 
204058 

0.20 
0.12 

MJE521 
MP0605 

0.70 
0.30 

10916 
1944 

0.07 
0.05 22 THE PANTILES BEXLEYHEATH KENT 

294062 0.11 MPSA12 0.55 15920 0.10 

2644302 0.60 011154.14 0.35 153062 0.25 
UK POST FREE EXCEPT WHERE STATED OVERSEAS AT COST 

2145457 0.30 MPSA55 0.35 5005 1.20 

205830 0.30 61P50.65 0.35 MAIL ORDER ONLY 

VALVES NESAME W!TESTEr 
SERVICE 

TESTED! GUARANTEED! D! 
SETS IRO, 105, 1T4, 904, 3V4, DAF91, DN91, DK91, DL92, DL94. 1 

dot of 4 for 61.18. DAF96, DF96, DK96, DL96, 4 for 81.56. I 

1E5 28 30C15 -58 RABOSO a2 E1.600 .62 PCF808 88 U801 76 
186 22 30(317 78 EAF42 60 EMBU -88 P.7L82 80 UABC80 82 
1T4 16 30018 58 EB91 .10 EM81 88 PCL83 -67 UAF42 60 
384 26 30E5 -84 EBC33 .40 EM84 -32 PC184 84 UBC41 46 
9V4 .47 30E11 86 EBC41 49 ENV 60 PCL86 88 UBF80 .84 
5354(1 81 30E112 -69 EBC81 80 EY61 88 PCL86 88 UBF89 482 
6V40 486 30E114 88 28090 .22 F.Y88 29 PCL88 88 UC084 412 
6Y3GT .34 30L1 .29 EBF80 82 EY87 29 PCL800 89 UCC86 86 
5240 86 301,15 70 EBF83 89 EZ40 89 PCL805 88 UCF80 82 
6/30L2 .54 30L17 .67 EBF89 .29 EZ41 .39 PENA4 .77 U01142 48 
RALO 11 á0P4 85 ECC81 .17 EZ80 21 PEN36C 70 00H81 80 
6AM6 .18 30P12 69 ECC62 .20 EZ81 .22 PFL200 62 UCL82 82 
6AQ6 .22 30P19 86 ECC83 -85 EZ90 lá PL36 .49 350183 56 
RATE .20 30PL1 .80 ECC85 84 0Z30 -M PL81 44 1JF41 62 
8ÁU6 20 30PL13 89 ECC804 64 0Z32 -40 PL81A .47 11E89 80 
8BA6 20 30PL14 85 ECF80 .81 KT41 .77 P1.82 81 UL41 68 
8BE6 21 36L6GT .46 ECF82 28 KT61 66 PL83 88 35184 -80 
6BJ6 .41 3óW4 .25 ECH35 .55 KT66 .78 PL84 80 UM84 22 
6BW7 60 3bZ4GT 86 ECH42 59 LN319 98 PL500 418 UY41 -89 
6E14 .40 50CD6G .88 ECH81 29 LN329 .72 PL604 88 15Y86 26 
6E28 i18 807 .49 ECH83 88 LN339 68 PM84 38 VP4B .77 
6E25 68 AC/VP2 77 ECH84 6 N78 87 PX25 96 W77 48 
6J7G 24 B349 66 ECL80 35 P61 40 P1732 .52 Z77 -22 
6K7G .18 B729 82 E0182 29 PABCAO -84 PY33 -62 Transistors 
6K80 17 CCH35 67 ECL86 85 PCA6 47 PY81 96 AC107 17 
6Q70 35 CY3l -80 EF39 88 PC88 47 PY82 26 AC127 18 
68L7GT 80 DAF91 22 EF41 b7 PC98 48 P1783 28 AD140 87 
68N70T 80 DAF98 88 EF80 28 PC97 88 PY88 88 AF115 20 
úV60 .28 DF91 18 EF86 28 PC900 -29 PY800 84 AF116 .20 
6V60T 88 DF96 88 EF86 80 PCC84 29 PY801 .84 AF117 .20 
6%4 -23 DH77 .20 EF89 26 PCC85 .23 R19 80 AF126 17 
6X10T .28 DK32 .88 EPOS 18 PCC88 -a8 1120 .70 AF127 -17 
10P1á .53 DK91 .28 EPOS 27 PCC89 48 U25 .78 0026 -26 
I2AT7 17 DK92 60 EPOS 86 PCC189 48 U26 70 0044 .12 
12AU7 80 DK96 .45 EF183 28 PCC806 70 U47 78 0045 .12 
12AX7 22 DL35 .40 EF184 81 PCF80 28 U49 70 0071 12 
19B060 75 DL92 28 EH90 34 FCF82 88 3552 81 0072 12 
20202 

20Pá 
67 
.76 

DL94 
11198 

.47 

.88 

EL33 
EL34 
EL41 

66 PCF86 
46 PCF800 
59 PCF801 

46 
.58 
.99 

U78 
U191 
U193 

.24 
.88 
-42 

0075 
0081 
00810 

.12 
18 
42 

26L6GT .19 DY88 .24 EL84 23 PCF802 40 U261 64 0082 18 
25U4GT 67 D Y87 .24 EL90 26 PCF806 68 U301 -38 0082D 12 
30C1 28 DY802 .88 EL96 38 PCF806 68 U329 68 00170 48 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 
ESSEX. Tel. 01-550 7441. 
Minimum post/packing on I valve 7.., on each additional valve, 

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

GEIGER COUNTERS (FOR 
MAINS 

O) R 
PORTABLE 

BATTERY 

Latest Home Office release and probably the last, 
of this well known Contamination Meter No. 1, this 
very useful Instrument in used for the measurement 
of Radio -Activity. Indicated on am Internal Meter 
scaled 0.1 to 10 milli Rontgen/Hour, a socket is also 
provided for additional sound Monitoring on Head- 
phones. This Instrument Is housed In a Strong light 
Alloy Caee, placed in a carrying Haversack with 
shoulder etrºp. Costal, . Hand held 
Probe, Inatructio ,, plus the later . ' in Vi- 
brator Power , which uses current small 
tor t - teriee (4 Mallory Long Life RM12 

erReady H.P.7 or equivalent makes). 
or Mobile use anywhere. (Cost Gov. approz. 87 

each). Supplied Brand New in Carton only 
carr. 50p. An addition 

or: 
w 'near 

A few Geiger , 

at only 6460. 

OH 

for 
m 100-120 volts or 200 - 

Main is available. Supplied Brand 
only 5260 poet 25p. Headphones (not necessary) If required 61.60 
nters as above but not boxed in cardboard cartons, available 

RADIODept. D, 424 Bradford Road, 
Batley, Yorks. Phone Bailey 7732 

6 Watt STEREO AMPLIFIER BARGAIN! 
FOR REAL QUALITY RESULTS! 

Base your own stereo system on one Of these 
super quality stereo amplifiers. With low 
distortion levels (averaging 0.2%) and total 
power of 6 Watts r.m.a. (813 load 3w/channel) 
they will give you a rousing dynamic per- 
formance with good speakers. Each has two of 
the well proven Plessey integrated circuit 
amplifiers with built in preamplifier sections 
providing 100mV sensitivity and, with a band- 
width of 50 to 15kHz, are ideal for tuners and 
crystal pick-ups. The circuit features controls 
for Bass, Treble, Volume and Mains on/oft. 
All leads and Din speaker plugs and Sockets 
can be suppled. All units are fully gauranteed. 

1012 Amplifier as above (10}'w a 24'D) £7.18 
801 Amplifier as above but single tone control 

(8}'W x 21"D) £5.95. 
Mains Transfor 600 aeries amplifiers £1.20. 
Lead, plug and socket set 38. 

Cheques 6 P.O.s plus 20p post and packing to: 

The AUTOTRON Company, NIXON, STAFFORD 
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TRANSISTOR CIRCUITRY for beginners 
PART 12 

H.W.HELLYER & MICHAEL ROLLIER 

Virtual Earth in practice 
Theory is all very well; an interesting intellectual 

exercise. Sooner or later, we must put our theories 
to the test, our principles into practice, and it is 
then-as any constructor will tell you-that the 
moment of truth comes. When you switch on, hold 
your breath, tentatively measure, go back 
meticulously over every step you have made and 
find the snags. That feeling of utter elation when 
a self -designed, self-made circuit bursts into life has 
no parallel in the world of module -massing. Humble 
though our circuitry may be, we are tempted to say: 
'A poor thing, but mine own ...' 

So this month, following a discussion of virtual 
earth principles that may have left some of you 

(b) (c) 
Fig. 61 (a): Redrawn circuit of Fig. 53 with some components omitted 
for simplicity. (b) base bias can be derived this way, included in (c) we 

have redrawn version of (a). 

wondering what all the fuss is about, we put our 
theories into practice. Again, we shall proceed step 
by step, explaining why each component has to be 
its particular value, and what it does. Only this way 
is it possible to adapt ideas to your particular situa- 
tion, i.e., to make your own design. 

Part 10 in September PW, left us with a directly 
coupled pair of transistors, the first device acting as 
a collector -follower and with a potential divider for 
the derivation of its base bias. The second transistor 
operated in the common collector mode-that is, it 
was an emitter follower-and its base bias was de- 
rived from the collector of the first transistor, to 
which it is, (see Fig. 53, page 429, September P W ) 
directly connected. 

In the subsequent issue, under the guise of giving 
us all a breather, we talked about virtual earth 
circuitry, but you will have noted, in Fig. 60, that 
we again used a pair of transistors, intimately con- 
nected, directly coupled, so that their combined 
operation can be regarded, with some provisos, as 
that of a single unit. 

Now let's take a look at a redrawn circuit of our 
earlier arrangement. Fig. 61 (a) is the redrawn 
circuit of our previous direct -coupled pair, this time 
with some components removed for simplicity. These 
are the base bias resistors, the input and the output 
coupling capacitors. 

We still need base bias current, and this time we 
get it from the emitter of the second transistor. The 
important component is Rb. Take a look at another 
way of presenting such a circuit, Fig. 61 (b), which 
is really a redrawn Fig. 51 (PW Aug. 1972): now 
compare this with (c), which is, of course, a redrawn 
version of (a). The essential modification is that the 
base -emitter junction of the second transistor is 
included now in series with Rb. The similarity of the 
circuits is significant: similar spreads can be ex- 
pected. 

Gain 
With this circuit, just as with the circuit of Part 10, 

gain is determined by the ratio of collector and 
emitter resistors of Trl, which is to say, Rcl/Rel. 
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But this gain is before any feedback is applied. It is 
called the OPEN LOOP GAIN, and is denoted by 
the term Go. As we shall see later, though it can 
be calculated fairly enough, it is not quite so easy 
to verify by practical measurement. 

When we put a bit of negative feedback in circuit, 
conditions alter. We are now taking a portion of the 
output and applying it to the input of our amplifier 
in such a way as to reduce the gain in proportion to 
the growth of the signal. If we apply the same 
feedback another way, of course, we can cause the 
amplifier to increase its gain in accordance with the 
signal, and thus go haywire. We are concerned here 
with negative feedback, reducing the gain selec- 
tively. So we get CLOSED LOOP GAIN. 

The determination now is from the value of that 
feedback and the source input. In plain symbols the 
ratio of feedback resistor to source resistance, or 

Rl, 

R + source resistance 
That magical term (if you read the right 

brochures!) the 'Virtual Earth' occupied us last 
month and we shall now return to it, as in Fig. 62. 

Open loop gain 

Closed loop gain 

Effective virtual 
earth resistance 

R 

GO - Rel 

Ri+Rsource 

Rv = 

Fig. 62: Virtual earth amplifier with feedback emitter Tr2 to base of Trl. 

Here, the virtual earth point is indicated and we 
must remember that the effective resistance at this 
point is determined by the ratio of that feedback 
resistor Rh and the open loop gain of the stage. This 
is Rb/Go. Take a close look at this circuit, study it 
so that it can be recognised immediately, for this 
virtual earth circuitry will not show R0, even dotted, 
as we have, and it is very easy to miss the implica- 
tion. So let's now start to calculate the component 
values, for a practical circuit that can be part of a 
mixer, a microphone pre -amplifier, a variable gain 
pre -amplifier for an oscilloscope, and several other 
things. 

Calculations 
In Fig. 63(a) we have the same circuit, again 

shorn of unnecessary frills, and now we have a 
'rail voltage', or h.t. positive, of Vcc, whichever term 
your age group has committed you to using, of 20 
volts. The point is that we want a reasonable voltage 
'swing' and if a collector is going to go up and down 
like a yo-yo, there will be a need for a high enough 
Vcc to accommodate this change in collector voltage. 
Thus far, we have been managing with 9 -volt 

batteries, convenient, easily obtainable, a construc- 
tor's aid. Now we must face the need for adding 
several in series or building a power supply 
operated from the a.c. mains. We shall look at 
the latter in a moment. For now, remember that the 
Vcc is 20 volts and for an emitter current of 2mA 
in the Tr2 circuitry, and a voltage at the emitter of 
about half the supply, we get Reg =10/0.002 = 5,000 
ohms. 

Remembering that the base -emitter voltage will 
normally be 0.6V for the BC109, we say the base 
voltage will be 10.6V, and this is also the voltage 
at the Trl collector. We have already noted that for 
good stability it is desirable that the voltage drop 
across Rb is small. Under these proposed conditions, 
Trl would be operating with a collector to emitter 
voltage of a mere 600mV. 

Now it is perfectly possible to use a transistor 
under these conditions, but the signal swing will be 
somewhat limited, so we look for an alternative way 
of doing things. One method is to split the feedback 
point, as in Fig. 63(b). Rel is maintained at the 
same ohmic value, but the feedback is tapped off 

(a) 

+20V 

+20V 

10V 

(b) rKß266- 

Fig. 63 (a): V.E. circuit redrawn. (b) tapping off of feedback point. 

from the junction of the divided Re2, so that 5 volts 
is available at the base of Trl as bias. The voltages 
at Tr2 base and collector have not altered, so we 
have the condition now where Trl operates at a col- 
lector -to -emitter voltage of something like 5.5 volts. 

Again allowing a 0.6 volts difference between base 
and emitter, we can now calculate Trl emitter 
resistor. The current flowing through Rel can be 
large, using a small value of resistor, but this will not 
help us guard against noise. On the other hand, if we 
aim at a very low current, and hence a large resistor, 
our open -loop gain goes for a chop! Take an ex- 
ample: if the emitter current of the first transistor 
were to be 100 microamps, then Rel would be 
48k.í1 and Rcl would have to be something like 

94ku1. From our earlier formula, Go = Re = 941d1 

Re 48kS2' 

i.e., an open loop gain of something like two! 
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Build yourself a TRANSISTOR RADIO 

NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT 
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, 
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF 
AND LOCAL STATIONS ALSO AIRCRAFT BAND 
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated Telescopic Aerial, 
for peak short wave and VHF listening. Push Pull output suing 600mw Translators. 
Car Aerial and Tape Record Sockets. Switched Earpiece Socket complete with Earpiece. 
10 Transistors plus 3 Diodes. Fine tone moving coil speaker. Air Spaced ganged Tuning 

,miens is ill: t III: section. Separate cud for Aircraft Band. Volume on/off. Wave ., 
liange and tone Control. Attractive Cane in black with silver blocking. Size 9' x 7' x 4'. 

to follow Instructions and diagrams. Parts price list and easy build plans 80p (FREE 
ith parts). 

ROAMER 

EIGHT 

MkI 
NOW WITH 
VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MW1, MW2, LW, SWl, SW2, 
8W3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele- 
scopic aerial for Short Waves. Pueh pull output using 
600mW translator.. Car aerial and Tape record sockets. 
Selectivity switch. Switched earpiece socket complete 
with earpiece. 8 transistors pine 3 diodes. Fine tone 
moving coil speaker. Air spaced banged tuning con- 
denser. Volume/on/off, tuning, wave change and tone 
controls. Attractive cane in rich chestnut shade with 
gold blocking. Size 9 x 7 x 41n. approx. Easy to 
follow instructions and diagrams. Parts Price List 
and Easy Build Plana SOp (FREE with parts). 

Total building cost 6.9Q P.P a 
Overseas P. @ P. £1) aTry a76,11 Ins. 41p. 

POCKET 

FIVE 
3 Tunable Wavebands: 
MW, LW, Trawler Band 
with extended M.W. 
band for easier tuning 
of Luxembourg, etc. 
7 stages -6 transistors and 2 diodes, 
supersensitive ferrite rod aerial, One 
tone moving coil speaker. Attractive black and gold 
case. Size 61 x 11 x 31ín. Easy build plans and 
parts price list 10p (FREE with parta). Earpiece with 
plug and switched socket. for private listening 809 
extra. 

Total building costs 1a29 2. r.p. @ 

(Overseas P. @ P. 63p) i `a7 Ine. 21p 

ROAMER 

SEVEN 

MK IV 

7 Tunable Wave- 
bands: 1íW1, MW2, 
LW, &W1, SW2, 
SW3 and Trawler 
Band. Extra Medium waveband provides easier timing 
of Radio Luxembourg, etc. Built in ferrite rod aerial 
for MW and LW. Retractable 4 section 24ín. chrome 
plated telescopic aerial for SW. Socket for Car Aerial. 
Powerful push-pull output. 7 transistors and 2 diodes, 
fine tone moving coil speaker. Air spaced ganged 
tuning condenser. Volume/on/off, tuning and wave 
change controls. Attractive case with carrying handle 
Size 9 o 7 x 41n. approx. Easy to follow instructions 
and diagram.. Patte price list and easy build plans 
lop (FREE with parts). Earpiece with plug and 
switched socket for private listening, 30p extra. 
Total building costs rGAQ p. pa 
(Overseas P. a P. £1) erra! º7V Ins. 41p. 

Total building cost 

£8.50 
P. P. a Ins. 60p 

(Overseas P. @ P. £L) 

TRANSONA 

t#IVE 

5 TRANSISTORS is 

AND 2 DIODES 

3 Tunable Wavebands: M it , i and Trawler Band. 
7 stage -6 transistor. and 2 diodes, ferrite rod aerial. 
tuning condenser volume control, line tone 
moving coil speaker. Attractive case with red speaker 
grille. Size 61 x 41 x 11in. Easy build plans and 
parta price let 10p (FREE with party. Earpiece with 
plug and switched socket for private listening 80p extra. 

Ttlb lding 
I (Overseas P. P. Olp)OStB £2'50 Ins. 2 22p 

NEW! "EDU-KIT 111 

BUILD RADIOS, AMPLIFIERS, ETC., 
FROM EASY STAGE DIAGRAMS. FIVE 
UNITS INCLUDING MISTER UNIT TO CONSTRUCT. 
COMPONENTS INCLUDE: 
Tuning Condenser: 2 Volume controls: 2 Slider 
Switches: 3 inch Speaker: Terminal Strip: Ferrite Rod 

Aerial: 3 Plugs and Sockets Battery Clips: 4 Tag 
Boarde: Balanced Armatune Unit: 10 Transistor.: 

4 Diodes: Resistors: Capacitors: Three t' Knobs. 
Units once cons.ructed are detachable 
from Master Unit, enabling them to be 

stored future use. Ideal for 
School., E tional Authorities and 
all those inte ed in radio construction 

11 parts including 
£5.50 

p p a 
Case and Plans aJ a! Ins. 91p 
(Overseas P. a P. £1) 

FULL AFTER 
SALES 
SERVICE 

e Callers side entrance Barrette Shoe Shop 
e Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat. 

ROAMER 

SIX 
6 Tumba Wave- - -- 
bande: MW, LW, 

SW2, Traw- 
ler band plus an 
extra M.W. band 
for easier tuning 
of Luxembourg - - 

etc. Sensitive fer- 
rite rod aerial and ' 1 

telescopic aerial 
for Short Wave,. 
lin. Speaker. 8 
stages -6 transistors and 2 °lodes Attractive black. 
case with red grille, dial and black knobs with polished 
metal inserts. Size 9 x 51 x 21in. approx. Easy build 
plans and parte price list lep (FREE with parts). 
Earpiece with plug and switched socket for private 
listening 309 extra. 

Total building costs r3QQ p p a 
(Overseas P. @ P. £1) ami a7U Ina. 30p 

TRANS 
EIGHT 

8 TRANSISTORS 

and 3 DIODES 

6 Tunable Wave- 
bands: MW, LW, 
SWl, SW2, SW3 
and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Tele- 
scopic aerial for Short Waves. Sin. Speaker. 8 improved 
type transistors pine 3 diode.. Attractive cane In 
black with red grille, dial and black knobs with polished 
metal fneertts. She 9 x 6} x 21in. approx. Push Dull output. Battery economiser switch for extended battery 
life. Ample power to drive a larger speaker. Part. 
price list and easy build plans 88p (FREE with parte). 
Earpiece with plug and switched socket for private 
listening 80p extra. 

Total building costs £4.48 L A A O p p a 
(0 review, P. a P. £1) oTr`F sVU Ins. 31p 

RADIO EXCHANGE CO 
61 HIGH STREET BEDFORD. Tel. 0234 62367 
I enclose £ please send items marked 

ROAMER TEN ROAMER SEVEN 
ROAMER EIGHT D TRANS EIGHT 
TRANSONA FIVE ROAMER SIX 
POCKET FIVE D EDU-KIT 

Parts price list and plans for 

Name 

Address 

PW47 
- »MN, 
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LINDAIR (ELECTRO-lECH) LTD 
SEEN THIS 

TANGENTIAL HEATER 
Silently driven by a shaded pole 
Mycalex motor. Compact, powerful 
and quiet conning with aluminium 
impeller (outlet 61 x 13). Mains 
voltage. PLUS matching heater unit 
with spiral element. May be switched 
for 500 or 1,000 watts. PRICE ONLY P. & P. 40p 

£160 

SYNCHRONOUS 
AUTO -RESET 
PROCESS 
TIMER 
By LONDEX LIMITED 
Type IMP Mk. 2. Brand New and Boxed. These well 
known timers are already in world-wide nee and are 
perfect for Industrial Electronic Timing. Research and 
for all machine control timing problems. Repetitive 
accuracy better than 0.5% of full scale setting. Two or 
more can be interconnected to give control of a series 
of proceeeee, 230/250v. 50Hz, alw 
available Boaz. 16 minutes full OUR PRICE 
scale, 15 secs. per division. Driven ONLY 
by self-starting sync. motor. Con- 
tact rating 5 amp at 250v. .c. In- 
corporates adenoid operated clutch 
Also, lever actuated micro switches. 
Normal price probably in excess of 
218. Complete with multi -pin con- 
nector as illustrated. 

£6.5o 

This is the only way way we could Illustrate thi 
fabulous Item. 

NORPLEX 
the famous American fibre 
glass copper -clad laminate 
Finest quality with Woven 

(:lass base of Epoxy -resin. Excellent meth. and elm. 
conductive properties. Heat Resistant. Ideal fo 
P.Ce., etc. THIS IS A SPECIAL PURCHASE AND 
ONLY AVAILABLE WHILE STOCKS LAST. 
Sizes: 12 x 12: 24 x 12: 24 x 24: FULL 
SHEET 43' x 37 (11 sq. ft.). Single gilded copper 
with tickneseee of if ea., ./.e, t/tí lb.', also Double 
sided Iles-, 11,.., 

e si 
PRICE ONLY £1 per se. ft. ea per tall sheet. 

P. & P. 25n cap to 4 eq. ft. 
Over 4 eq. ft. (cut else. only) Poet FREE. Fall sheets 
post by rail O.B. only El one or more sheets. 

MICRO -LITES 
Wonderful engineering -micro minia- 
ture incandescent lamp small enough 
to pass through the eye of a needle! 
1,000's of uses. Will operate from 
the output of a transistor. 
Rating: 1.5v, 10-16ma. Sise 
4-4 x 1.4mm. dia. Leads 
22mm. These fantastic 
lamps have a life 
erpectancy of 1,000 hrs. 
OUR PRICE 

£3.25 per dos. 
Free p. a p. 

NEW AND UNUSED 
Postal or carriage charges are for Great Britain only, 
We welcome orders from established companies. 
educational depts., ete. All orders under 2260, cash 
with order please. 

FURTHER BULK PURCHASE 
SILVANIA 
MAGNETIC SWITCH 
NOW COMPLETE WITH REFERENCE 
MAGNET! A magnificently activated switch. 
Vacuum sealed in a glare envelope. Silver 
contacts normally cloned, rated 3 amp at 
120v, 16 amp at 240v. Size (approx.) 1'+/, long x r die. Ideal for Burglar Alarms, Security eyeteme, 

etc., and wherever non -mechanical 
Ritching le required. New Lower 
ise. Only 2810 for 12, 08 for 50 

or 816 for 100 complete with magnet. £2.io 
PROGRAMMER TIMER 

gizzeHONEYWELL 

A bank of 15 micro -switches are each ndependently 
operated by 15 paire of came which in turn are individu- 
ally adJuetable to give switching periods of zero to 
12 seconds with infinitely variable combinations. A 
mains synchronous motor drives the cam shaft at 1 rev. 
per 12 seconds (6 R.P.M.). Designed originally for 
vending machines at a cost of 215.00 
plus. Many applications where con- 
tinuous sequence programmes are 
required, euch a. lighting effect. etc. 
New in original makers cartons. First 
clam value at 26.76 plus 25p P. & P. 

£5.75 

315 EDGWARE ROAD, LONDON W2. Tel : 01-262 2251. Open 9 a.m.-6 p.m. MON to SAT 

D 

Vary the strength 
of your lighting with a 

0 

The DIMMASWITCH is an attractive and effic- 
ient dimmer unit which fits in place of the normal 
light switch and is connected up in exactly the 
same way. The white mounting plate of the 
DIMMASWITCH matches modern electric fit- 
tings. Two models are available, with the bright 
chrome knob controlling up to 300 w or 600 w 
of all lights except fluorescents at mains voltages 
from 200-250 v, 50Hz. The DIMMASWITCH has 
built-in radio interference suppression: 

600 Watt £3.20. Kit Form E2-70 
300 Watt- E2.70. Kit Form ¿240 

All plus 10p post and packing. 
Please send C.W.O. to: 

DEXTER & COMPANY 
2 ULVER HOUSE, 19 KING STREET, 
CHESTER CH1 2AH Tel: 0244-25883 

As supplied to H.M. Government Departments. 

TRANSFORMERS 
DOUGLAS GUARANTEED 

12 or 24 volt. 
Output V. & Amps. Ref. No. Price P. & P. 
121, x 2 250 mA x 2 MT111 C5'$ .. .. 2091 9p 
12V 2 500 mA x2 MT219 CT't .. 0097 16 
12V x 2 lA x 2 MT 71 AT .. .. 2148 24 
12V 02 2A x2 MT 18 AT .. .. .2.0830p 
12Vx2 3Ax2 MT 70 AT .. 
12V 02 4A 02 MT 108 AT .. 
12Vx2 6Ax2 MT 72 AT 

80 volts. All tapped at 0.12.15-20.24-30V 
Out- Ref. No. Price P.P. Out- Ref. No. Price P.P. 
put put 
Amps. 2 Amps. I 
500 mA MT 112 CI'$ 16p 3A MT 20 AT 2.84 32p 

IA MT79AT$ p 4A MT 21 AT 8.10 40p 
2A MT 3 AT p 6A MT 61 AT 4.81 42p 

60 volts. All tapped at 0-19.26-33.40-80V. 
600 mA MT 102 AT 1- d e 9A MT 106 AT 8.91 41p 

IA MT 103 A - A MT 108 AT 6.06 41p 
2A MT 104 A : AMT 107 AT 7.47 50p 

80 Volta. All 4-30.40-48.60V. 
500 mA MT 124 ATI 1. 8 30p 2A MT 127 AT 8.18 41p 

lA MT 126 AT 0.24 32p 3A MT 126 AT 4.69 41p 

AUTO -WOUND RANGE 
Power Winding tapped at Ref. No. Price P. a P. 
output 

20 VA 0-115-210-240 MT 113 CT 20-89 lap 
75 VA MT 84 AT 11.72 30p 

150 VA 0-116.2(Ì0-220-240 MT 4 AT 22-15 32D 
200 VA MT 86 AT 2800 32p 
400 V. Output al 60 H7. Ref. ITS AT Price P. a P. 
C -D Ignition system by R. M. Marston 2880 29p 

Esq. 
EQUIPMENT RANGE 

Bec. Output (r.m.s.) Ref. No. 
3-0-9 V, 200 mA MT 238 Ce'f 
9-0-9 V. 100 mA MT 13 Clef. 
12-0-12 50 mA MT 239 CS't 
20-0-20 30 mA MT 241 C8't 
0-2002 300x2 MT214CT'# 
0-8-9 x 2 500 mA x 2 MT 207 CT'$ 
0-15-20 x 2 500 mA x 2 MT 206 AT' $ 
0-15-27 x 2 500 mA x 2 MT 203 AT. 

Price P. a P. 
20-89 8p 
50-91 8p 
20.91 8p 
10.91 Op 
21.21 1ßp 
11.48 19p 
28.12 29 
22.46 2'i 

0.15.27 x 2 lA x 2 MT 204 AT' 63.42 30 
10.12.0.12-20 700 mA (d.c.) MT 221 AT' 21.111- 26p 

AT indicates open universal fining with tags; CT le 
open U -clamp fining with tags; CS le open U -clamp 
Being with P.C. spills; 'with interwinding screen; t un- 
tapped 240V Primary; $ Primary tapped at 210-240V. 
other Primaries tapped at 200-220-240V. 
Over 200 epee in stook through agents or direct. Send for 
Ilet. 

DOUGLAS ELECTRONICS INDUITRINE LTD. 
(Dept MOOP W ), Thames St., LOUTH, Lien. LE11 7AD 

N -E -W Fully electronic voice operated 
Auto -fade unit. 

N -O -W With built in Mic, pre -amp for 
Auto music fade system. 

£6.00 per kit. £8.75 ready to use. 

N -E -W Quality stereo pickup Pre - 
amps with tone controls. 

N -O -W On 90mm. square fibre glass 
board (for MAG, CER. or 
CRYS.) 

£9 00 per kit. £12.00 ready to use. 

N -E -W Expandable audio mixer 
cabinets. 

N -O -W Offer economical low cost 
system. 

Please add 25p for postage & packing. 

S.A.E. for details 

PARTRIDGE 
ELECTRONICS 

23-25 HART ROAD, BENFLEET 

ESSEX SS7 3PB 
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We can, true, bypass the first emitter resistor with 
a whacking great capacitor, but let's not complicate 
matters at this stage. I hope the point is gradually 
being made that in this type of deceptively simple 
transistor circuit design one has to consider both 
a.c. and d.c. conditions; one can affect the other. 
What may be fine from the bias point of view may 
not be the best for signal conditions. We must press 
on... 

In practice 
The practical answer to the problem is to use the 

potential divider again, but this time as shown in 
Fig. 64. This circuit is more like the real thing, as 
our airy -fairy calculated values of components now 
give way to preferred values, such as 4.7kíí for Re2. 

Calculating the rest of the values requires re- 
course to the graphs for the particular transistor. If 
you have been following this series-and our mail- 
bag shows, bless you, that quite a few have-you 
will be able to turn up the June issue and refer to 
Fig. 42, which was the hFE against I. curve for a 
BC109. We ignore the illustrative co-ordinates this 
time, and find that for an I,. of 2mA, the hFE is 440, 

so our base current of Tr2 is 
U 

or around 4.5 

microamps. 

Fig. 64: Working circuit with component values. 

As this current is flowing through the collector 
load of the first transistor, and is very small in com- 
parison with the collector current of Trl, we can 
safely disregard it in our next calculation. The 
emitter voltage of Tr2, we have said, is 10V, and 
the base will be 0.6V greater, so this 10.6 volts 
will be the collector voltage *of Trl. Therefore, the 
voltage across Rcl will be the difference between 
the supply of 20 volts and this 10.6V, i.e., 9.4V. 

From what we have already said about the choice 
between noise figures and signal swing at Trl, we 
realise that there are limitations, upper and lower, 
for the emitter current, and for the balance be- 
tween the feedback resistor and R2, now part of the 
bias circuit. Practically, our limits are from a mini- 
mum of 3 microamps and an upper of 200 micro - 
amps, which gives us R1+R2 of between 47kí2 and 
3.4Mí1. 

Plenty of choice? Maybe, but for a compromise 
value of emitter current that gives us preferred 
values of resistors and practical conditions, we have 
plumped for a figure of 80 microamps, as shown in 

Fig. 64. So Re becomes 
9 

10-6 
or approx. 120kí2. 

An open loop gain Go of 100 is a healthy figure and 

as this is R` so Re becomes I ]00 or 1.2kí1. 
Re 

If we again ignore the very small base current of 
the transistor, we can take it that the emitter cur- 
rent of Trl will be very near 80 microamps, and the 
voltage drop across Rel will be 0.096V, which gives 
us a base voltage of nearly 0.7V. Referring again to 
the graph, we find for an Ic of 80 microamps we 
get an hFE of around 280. So the base current will 

be 
Icl - 80 microamps 

or 0.2857 microamps. 
hFEI 280 

If the base current is to be provided by the poten- 
tial divider Rl and R2, provided the current through 
these resistors is much greater than this, then Ibl 
can be left out of subsequent calculations. But too 
low a combination of these resistors will affect the 
bias conditions of Tr2 (since we shall be shunting 
Re2 with the R1+R2 network). If we aim at a sum 
of the two at least 10 times that of Re2, we shall 
be safe. This summed resistance would be 47kí1, 
and the current through them would be 200 micro - 
amps approximately-nearly a thousand times Ibl. 

As to those limits: the minimum current we can 
allow through R1+R2 will be ten times Ibl, around 
3 microamps, and the sum resistance would be 3.4Mí2. 
We have a very wide choice of values, but experience 
tells us that we cannot dip indiscriminately into the 
spares box. 

TO BE CONTINUED 

NATIONAL 
AMATEUR RADIO 

AND 
ELECTRONICS 
EXHIBITION 

at the 

GRANBY HALLS, LEICESTER 

OCTOBER 26th to 28th 1972 

Opening times: 
Thursday, Friday 26th, 27th, 12 noon to 9 p.m. 

Saturday 28th, 10 a.m. to 7 p.m. 

Sponsored by the 
Amateur Radio Retailers Association 

Come and see the latest developments in radio 
communications and electronics. World-wide con- 

tacts from the Exhibition. 
Large car parks 

Easy access from M1 Motorway Junction 

Admission 20p 
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GOINß BACK... 

17o 50 140 

COLIN RICHES 
ARTHUR DOW 

FIRST, we would like to apologise if anyone 
has written to us and not received a reply but 
from correspondence we are now receiving, 

it appears as though a few letters have gone astray. 
If, therefore, you have not heard from us and would 
like to repeat your letters, we will be pleased to 
reply as soon as possible. 

We have received quite a large number of "points 
from the post" that we feel merit publishing almost 
as they have been written, so, without any more 
ado, let's begin .. . 

R. L. Graper, 16 St. John's Avenue, Chelmsford, 
Essex tells us .. . 

"In June 1922 I bought the first issue of Popular 
Wireless ... No. 1, Vol. 1, and later, also the first 
issue of Television, No. 1, Vol. 1 in March 1928. I 
kept them and still have them (a little soiled) in the 
hope that they might later become valuable as 
"collectors items". As the address of Popular Wire- 
less is the same as that of your present premises, 
I am wondering whether you took over the above 
journal. 

There is much of interest in this first issue, and I 
quote you a few items as follows. 

"Have you a wireless? First take out a licence. In 
a week or so this may be obtained direct from any 
post office. At present you must apply to the Secre- 
tary of the G.P.O. Cost of licence ... 10/-. 

Article. "Mr. Selfridge expresses his views. The 
business man and radio, by G. Selfridge." 

I do not think the radiophone will ever supercede 
the telephone. Many wild predictions have been 
made on this point, and it has even been said that 
before long the man in the street will have his 
pocket transmitter with which to call up his friends 
or business colleagues. That prediction is very far 
fetched indeed. The pocket radiophone will never 
replace the telephone, because it will always be 
limited by the number of messages that can travel 
through the ether at the same time. At the moment, 
American amateurs are realising the bad effects of 
unlimited radio transmission . . . The ether is 
crammed with their messages, which consequently 
get so mixed up that it is impossible to hear a 
coherent sentence when listening in". 

Short NEWS FLASH ... Mr. Marconi's voyage .. . 

Mr. Marconi proposes to carry out experiments on 
the Atlantic with direction finders on the Short-wave, 
and the Long -wave transmission. Besides his other 
experiments, Mr. Marconi will carry out tests for 
the Meteorological Office. The "Electra", Mr. Mar- 

coni's steam yacht of 700 tons, is the finest equipped 
floating wireless laboratory in the world." 

Interesting prices . . . Instrument wires. Aerial 
Wire 7/23, which was of course seven strands of 
23 swg. copper wire. Price: 6/6 per 100 feet. Double 
silk covered wire 12 swg: 4/- per lb, Single valve 
Detector panel: 32/-, single valve h.f. panel: 35/-. 
These two panels together gave, it was claimed 
by the advertiser, a complete two valve receiving set. 
This was capable of receiving all music, speech etc. 
from all British stations. 

In my copy of Television No. 1, March 1928, there 
are many interesting items, such as the early 
experiments by Baird, with a short paragraph giving 
details of his first demonstration before the Royal 
Institution. 

There are pages of advertisements for (guess what) 
Radio sets and parts for the radio constructor. As 
no Television receiver is shown or advertised, I 
presume this came a few months later. The first 
experimental transmissions on the 30 line system 
could be received on home made apparatus, .and 
there are articles (most detailed) on Disc Receivers, 
Light sensitive cells, a cartoon drawn specially by 
Heath Robinson, and several articles on the future 
miracles of this new science ... which indeed have 
in some cases become fact today. M 

In this year there were quite a number of Valve 
Portables, then priced in the £30 region, but one 
would rather call them "transportables" I think. 

Vintage equipment 
Mr. G. H. Wallace was recently presented with a 

pair of old headphones and he would like to know 
what impedance they are and what vintage they are 
likely to be. 

continued on page 641 
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BSR LATEST SUPERSLIM 
STEREO AND MONO r 
Play.14'", 10" T records. 
Auutooor Manual. A high 

-1 
quality unit backed by BSR 
reliability with 12 month.' i. 
guarantee. AC 200/250v. 
list 131 x 111in. 
Above motor board 31in.blow 

motor boa to 
with STEREO andrd MONO XTAL £8.75 Post 25p. 
MONO -COMPATIBLE £7.75 Poet 26D Plays all records 

RCS DE -LUXE 3 WATT AMPLIFIER. Ready made 
tested. Printed circuit. 3 watts output. Tone and volume 
control.. Complete with two knobs, output valve and 
rectifier and high performance loudspeaker. Double wound 
Cully isolated mains transformer. A.C. Mains 200/250V. 
Response 50-12,000 cps. Sensitivity 300mV. E4 Post 

26p. 

GARRARD DISCO DECK 
£10 Post Free ", \ 
4 speed.. Plays alt !% lr 
sizes of records. 4 i `\\1 VIII 

Dole heavy duty 
motor. Sin. steel -ev 
turntable. Plug in head 
complete with stereo/mono 
cartridge. Adjustable stylus pressure. Autostop. Brown 
and Cream finish. AC mains 110/240V. Base plate size 
12ín. x Sin. Operating area 14in. x 121in. Above motor 
board Sin., below motor board 21 in. 
Ideal for Home Hi -F1 or Discotheque. 

GARRARD AUIOCHANGERS with Sonotone Cartridge. 
Stereo Diamond and Mono Sapphire. Model 1026 £10. 
Model 3500 Stereo and Mono Aurochanger £14. Post Sbp. 

BSR JUNIOR SINGLE PLAYER £4SO Turntable, 4 -speed motor and separate pick-up 
HI-FI PICK-UP CARTRIDGES. Diamond LP/Stereo 
Stereo/Mono 9TA £2 50; GP94 £2 60; OP93 £2.00; 
Sapphire Mono GP91 £150; Power -point LP/78. 60p. 

E.OFER AND M.I. TEETER KIT 
£5.75 Post 25D 

Comprising a fine example of a Woofer 
101 x Bain. 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. Crossover condenser supp- 
lied. 
Impedance Standard 8 ohm. 
Maximum Power 12 watts 
Usstul Response.... 35 to 18,000 cps 
Base Resonance 45 cps 
SUITABLE ENCLOSURE 20 x 13 x Pin. f9 POST 25p 
MODERN TEAK DESIGN 

WEYRAD P50 -TRANSISTOR COILS 
RA2W Ferrite Aerial.. 72p Spare Cores Sp 
Oso. P50/1AC 33p Driver Trans. LFDT4 . 68p 
I.F. P60/2CC 470 kc/s. 88p Printed Circuit, PCA1 . 58p 
8rd I.F. P50/3CC 36p J.B. Tuning Gang 85p 
P51/1 or P51/2 38p Weyrad Booklet lop 
P50/8V 38p OPTI 58p 
Milard Ferrite Rod 8 x tin. 20p, 8 x lin. 20p. 

figLUME CONTROLS 
g spindles. Midget Size 

K. ohm. to 2 Meg. LOG or 
LIN. L/S 15y. D.P. 25p. 
STEREO L/S 55p. D.P. 75p. 
Edge 6K. S.P. Transistor 26p 

800hm Coax 4p. yd. 
BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. £140; 60 yd. £2. 
FRINGE LOW LOSS 10p yd ideal 625 and colour. 

81n & I01n ELAC 
HI-FI SPEAKERS 
Dual cone plat ticised roll 
surround. Large ceramic 
magnet. 60 16.000 cps. 
Bass resonance 65 cps. 
8 ohm coil. 

£3 75 8in. 10 watt. 
loin. 12 watt 
music Dower. 

E.M.I. 131 x 8in. 
SPEAKER SALE! 
With twin tweeters 

£4e2ß and crossover, 10 watt. 
State 3 or 8 or 16 ohm. 
(As illustrated) Poet 25D 

With flared tweeter cone and ceramic 
magnet. 10 watts. 
Bass re.. 45-80 cps. 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Poet 26p 

BLANK ALUMINIUM CHASSIS 18 s.w.g. 2ín. sides. 7 x 4in. 
45p; 9 x 7ín. 60p; 11 x 7in. 70p; 13 x Sin. 90p; 14 x Ilin. 
96p; 15 x 14ín. 99p; 11 x 3in. 50p; 16 x loin. £1 
ALUMINIUM PANELS 18 a.w.g. 6 x 41n. 9p; 8 x bin. 15p; 
14 x lin. 16p; 10 x 7in. 19p; 12 x lin. 20p; 12 x Sio. 28p; 
10 x Rin. 28p; 14 x Sin. 34D; 12 x 12ín. 40p; 16 x loin 50p. 

HI-FI STOCKISTS 

£2.25 

R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Zener Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Transformer 
input 200/240v. AC. Output voltages available 6 or 9 or 
12 or 15 or 18 or 20v. DC at 100mA or less. 
PLEASE STATE VOLTAGE REQUIRED. f2 POST 
Details S.A.E. Size 3I x 11 x l lin. FREE 

GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.O., Guitar. Can be used with 
Battery 9 12v or H.T. line 200-300v D.C. operation. 
Size 11" x 11- x r. Response 25 cep... to 25 Kea. 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 
2/360V .. 14p 250/25V .. 14p 50+50/350V .. 35p 
4/850V .. 14p 500/25V .. 20y 80+100/3ó0V.. 58p 
8/450V . 14p 1000/25V.. 35p 32+32/210V .. lop 
16/450V lbp 1000 50V.. 47p 32--32/450V .. 33p 
82/450V 20p 8+8/450V 18p 350+50/ß25V 500 
25/25V 10p 8+18/450V 202 32:32+32/350V 43p 
50/50V .. l Op 18 -161450V 252 100 + 50 + 50/350V48p 
10U/25V lop 32+32/350V 25p J 

LOW VOLTAGE ELECTROLYTICS 
1, 2. 4, 5, 8, 18, 25, 80, 50, 100, 200mF. 15V. 10p. 
500mF. 12V. 15p ; 25V. 20D ; 50V. 80p. 
1000mF. 12V. 17p ; 25V. 85p ; 50V. 47p ; 100V. 70p. 
2000mF. 8V. 250 ; 25V. 42p ; 50V. 
5050mF. 8; V7 ) ß6D. 
6000mF. 8V. 95D: 12V. 42p: 2ßV. 7 ; 3ßV. 85p; OV. 9bp, 

CERAMIC lIP to 0.01 mF, 4p. Silver »ex- 6000pF, 4p, 
PAPER 350V-0.1 4D, 0.5 13p; 1mF 15D; 2mF 150V 16p 
500V-0001 to 0 06 9p; 0 1 5p; 0 25 Bp; 0 47 26p. 
SILVER MICA. Close tolerance 1% 2 2-600pF 8p; 600-2200 
pF 10p; 2,700-5,800pF 20p; 8,800pF-0.01. mid 30p; each. 
TWIN GANG. "0-0" 208pF-176pF, 65D; Slow motion drive 
865+865 with 25 + 26pF, SOp 500pF slow motion, standard 
45D; small 3 -gang 500pF 21 60. 
SHORT WAVE, SINGLE. 10pF 80p; 25pF 55p 60pF 56p. 
NEON PANEL INDICATORS 250V AC/DC Amber 20p. 
RESISTORS, 1 w., 1 w., 20% 1p; 2 w. 5p 10 ohms to 10 meg 
HIGH STABILITY. 1 w. 2% 10 ohms to 1 meg., 10p. 
Ditto 6°%, Preferred values 10 ohm, to 10 meg., 4p. 
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt. 
10 ohm. to 100K, 10p each; 2i watt, 1 ohm to 88 ohms 10p 

GARRARD DECCADEC SP25 MK II 
RECORD PLAYER 
With Stereo/Mono 
Deram Cartridge 
transcription 
head and arm 
Four speed.. 1 

101ín. turntable. \ /. 
Anti -rumble filter 

4L Bias COmpen9a- 
10t lo0. 

Laboratorymotor. -" --.. 
SPECIAL Clß.5o 

Post PRICE 
METAL PLINTH & PLASTIC COVER 

B.S.R. Will play with cover in 
Cut out for most Garrard or £5.50 position. Latest design. 
Covered in black leatherette. Post 25p Antimagnetic. 124 x 141 x 71 -in. 
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 

WAX POLISHED FINISH AT SAME PRICE 

MAINS TRANSFORMERS ALL pPOST 

250-0-250 80 mA. 83 v. 4 amp. £1.60 
250-0-260 80 mA. 8 3 v. 3 5 a. 8 3 v. 1 a. or 5 v. 2 a. £2.50 
850-0-35080 mA. 88 v.35 a.8 8 v. 1 a. or 5 v. 2 a. £3.00 
800-0-300 v. 120 mA., 83 v. 4 a. C.T.; 6.8 v. 2 a £3,26 
MINIATURE 200 v. 20mA., 83 v. 1 a. 21 x 24 x 2ín. 752 
MIDGET 220 v. 45 mA., 8.3 v. 2 a. 21 x 24 x tin. 90p 
MINIMAINS 20v, 100mA. lì x 11 x 11ío 50p 
HEATER TRANS. 8ßv. 8 a. 60p 
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 83 v. 11 amp 952 
GENERAL PURPOSE LOW VOLTAGE. Tapped O. ,..ta 
at2 amp. 3, 4, 5, 8, 8, 9, 10, 12, 15, 18, 24 and 80 £2.96 
1 amp.. 8, 8, 10, 12, 18. 18, 20, 24, 30, 88, 40, 48, 
2 amp 8, 8, 10, 12, 16, 18, EQ 24, 30, 38, 40, 48, 
5 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40. 48,6'. 
AUTO TRANSFORMERS 115v. to 280v. or 280v. to 115v. 
110w. 4225; 600w. £885; 750w. £10; 1000w. £14. 
CHARGER TRANSFORMERS. Input 200/250v. 
tor 8 or 12v., 14 amp., £1.50; 2 amp £1.80: 4 amp. £2.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12v. outputs, 14 amp. 40p; 2 amp. 65p: 4 amp. 852 
LUCAS 2DS500 Bridge 70V 5 amp £1. 

MAINS ISOLATING TRANSFORMER. Primary 0-110- 
240v. Secondary 0 240v. 3 amps. 720 watts. Insulated 
terminals. Varnish impregnated. Fully enclosed in steel 
case with fixing feet. Famous make. 
BARGAIN £ OFFER I Carriage 50p. 

11 inch DIAMETER WAVE -CHANGE SWITCHES 115D. 

2 p. 2 -way, or 2 p. 6 -way or 3 p. 4 -way 25p each. 1 p. 12 -way 
or 4 p. 2 -way, or 4 D. 3 -way 25p. 
TOGGLE SWITCHES, sp. 14p; dp. 18p; dA dt. 23p. 

"THE INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER 

Leaa/fl 
25 
ttv.A 

v. E £2.35 Post 

TEAK CABINET 2uted1Fron Sin f5 2osi 

RETURN OF POST DESPATCH MINIMUM POST AND PACKING ISp 

RADIO COMPONENT SPECIALISTS 
Radio Books & Component Lists 5p. Written guarantee. 

ALL MODELS "BAKER SPEAKERS" IN STOCK 
Hi Fi Enclosure Manual containing 20 plans. crossover 
data and cubic tables. 42D. Post Free 

BAKER 1 2in. MAJOR f9 
30-14,500 cp.., 12ín. 
double cone, woofer and 
tweeter cone together 

. /. with a BAKER ceramic 
magnet assembly having 
a flux density of 14,000 
gauss and a total flux of 
145,000 Maxwells. Bass 
resonance 40 c.o.s. Rated 
20 watts. Voices toile 
8 or 8 or 15 ohms. Post Free 

Module kit, 30-17,000 e.p.s. 
.\ with tweeter, crossover. 

baffle and £11.50 
_--- instructions. 

BAKER "BIG -SOUND" SPEAKERS 
'Group 25' 'Group 35' ' Group 50' 
12 inch E8 12 inch £9 16 inch £20 25 watt 35 watt 60 watt 
3 or ur15 ohm 3or8or15 ohm 8or15 ohm 

TEAK HI-FI SPEAKER CABINETS. Fluted wood front 
For 12in. or loin, dia. speaker 20 x 11 x Sin. £9. Post 25p 
For 13 x Bin. or 8in. speaker 18 x 10 x 9in. £6. Post 25p 
For 30 x 8in. or Oin. speaker 16 x 8 x 8in. £4. Post 25p 
LOUDSPEAKER CABINET WADDING 18in. wide, 15p It. 

GOODMANS 6+ in. HI-FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Special Cambric cone surround. Frequency 
response 30-12.000 ros. Ideal P.A. Columns, 
Hi-Fi Enclosures Systems, etc. £4 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1.000 cps to 18,000 cps. Size 34 x 
31 x lin. deep. Rating 10 watts. 3 ohm 
or 15 ohm models. j I.90 

Post 10p 

SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
Horn Tweeters 2-181(c/s, 10W 8 ohm or 15 ohm £1,50. 
De Luxe Horn Tweeters 2-18 Kc/s, 16W, 15 ohm £8. 
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 15 ohm 95p. 
SPECIAL OFFER! 80 ohm 2tin.; 21ín.; 35 ohm, lin.; lin 
25 ohm, 241n. dia.; Iin dia.; 8 x 4in.; 8 x 6io. £ 1 EACH 
lb ohm, 3iin. dia.; 6 r 4in.; 7 x 4ín.; TYPE 
3 ohm. 2pin. 3in. Sin. dia. 
LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in. £185; Olin. £160; 
8 x bin. £1 80; 8 n Ih n. £1.50 8in. £1.75; 10 x Oto. £180. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
8in. dia. 4 watt; loin. dia. 6 watt; 12in. dia. 6 watt 
3 or 8 or 15 ohm models £2 20 each. Post 15p. 
VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p. 
5 WATT MULTI -RATIO, 3, 8 and 15 ohm. Sop 

BAKER 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
4 inputs speech and 
music. Mixing facilities. 
Response 10-30,000 cps. Matches 
all loudspeakers. A.C. 200/250V. 
Separate Treble and Bass control,. 
Guaranteed. Details S.A.E. 

c)Áä,3 ww'-. 
£49 Poet 

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 effect. to recordings. 
Will mix Microphone, records, tape and tuner 4'3.50 with separate controls into single output. 9 volt. 
STEREO VERSION OF ABOVE £460. 
BARGAIN FM TUNER 88-108 Mc s Six Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. £ 12.50 Walnut Cabinet. Size 7 í 5 x flinch 

BARGAIN FM TUNER as above less cabinet £8.85 
ÑARGAIN 3 WATT AMPLIFIER. 4 Transistor £3.50 Push -Pull Ready built, with volume control. 9v. 

COyt%IAL PLUG 8p. PANEL SOCKETS 8p. LINE 18 p 

OUTLET BOXES, SURFACE OR FLUSH 2ßp 
BALANCED TWIN RIBBON FEEDER 300 ohms 5p yard 
JACK SOCKET Std. open -circuit 14p, closed circuit 23p, 
Chrome Lead Socket 45p. Phono Plugs bp. Phono Socket 5p. 
JACK PLUGS Std. Chrome 15p; 3.5mm Chrome 14p. DIN 
SOCKETS Chassis 3 -pin 10p; 6 -pin 10p. DIN SOCKETS Lead 
3 -pin 18p; 5 -pin 25p. DIN PLUGS 3 -pin 18p; 5 -pio 25p. 
VALVE HOLDERS. 5p; CERAMIC 8p; CANS 5p. 

E.M.I. TAPE IIOTORSPost 15P. 
120v. or 240v. AC. 1,200 r.p.m. 4 pole 
135mA. Spindle 0-187 x 0 75ín. £ I .25 
Size 31 x 2i x 21in. (illustrated). 
E.M.I. GRAM MOTORS 
120v. or 240e. A.C. 2,400 rpm. 2 -pole 
70mA. Spindle 1 

x 
1 in, 

P Size 21 x 21 s /in. Post l5p. 5 

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.) 

(Export: Remit cash and extra postage.) Buses S0, 68, 159 Rail Selhurst. Tel. al -684-1665 
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BARGAIN PRICE 
BRAND NEW HARTLEY OSCILLO- 
SCOPES CT316 in original packing. Band 
width up to 5 Mc/s. Mains supply. Price £40, 
P. & p.£1 50p. 

BARGAIN PARCELS 14th at £1 .45 plu 
321p p.p.: 281b at £2.75 lus 524p D.D.: 561b a 
£4.50 plus £1-25 P.P. Contain pots, Res, 
Valves, Diodes, Tagboards. Chassis, Valve 
holders, etc. Good value save £££s, Lucky Dip 
Service. 

FANTASTIC BARGAIN. New 6 inch tubes. 
E450 4-5/16 4VH, medium Persistance, green. 
Ideal scope tube. 
Also 09J 41in. dia. Length 15ín, Also 7BP7 and 
5FP7. All unused as new. Price £1.40 post paid. 

NEW HEAVY COAX CABLE. dia. r 70 ohms 
approx. 50ft. lengths £1 .40. p. & p. 30p. 100 ft. 
lengths £2.70. p. & P. SOP. 

AERIALS. New Condition Whip Type, 4ft. 20p: 
lift. 75p. all collapsible type. P. & p. 4ft. 100. 
I lft. 15p. New bases on adjustable clamp for 
the above. 628p. P. & P. 25p. 

CRYSTALS AS NEW: He 6u. 5.345: 5,030: 
4.945; 4,875: 4,840; 4,795: 4,580: 4,660: 4.520: 
4.510; 2.300: 2,295 Kcis. 501. each plus 8p P.P. 

TRIMMER BARGAINS. These are IOPF sub - 
min. air -spaced trimmers on board with min. 
wire ended Xtal. Brand new. No details: Con- 
tents 12 trimmers, some ceramic caps. Xtal 
frequency 3RD overtone 249 me/s-250 Mc/s, 
255 Mc/s. No choice. 

Trimmers without Xtal-600 per doz. plus 
17íp p.. 

Trimmers with Xtal--75p per doz. plus 171p 
P.P. 

ANY HEIGHT AERIAL TUBULAR SEC- 
TIONS i4" dia. x 3 ft. long. Brass screw in ends. 
copper coated and painted. Good condition. 
20p. p. & p. 5p each. Minimum order 6. 

AS NEW AERIAL TUNER UNIT No. 
consisting of 1 inch 500 mico/ampmeter 
tuner 75 PF geared BNC type socket size 
45" X 5". Price £1 50. p. & p. 25p. 

6 RF. 
3 gang 
Sd" x 

HEADPHONES DI. High impedance. Good 
condition 75p, P. & P. 150. 

R209. Set of valves 628p. pep. 25p. 

NEW AERIAL WIRE ON BOARDS 7/22 
UNCOVERED 75ft. 40p. 90ft. 478p. IOOft. 550, 
p. & p. 20p. 

MUIRHEAD DECADE A.F. SIGNAL GEN- 
ERATOR. This precision instrument can be used: 
I. To Measure Gain up to 50 dbs. 
2. To Measure Loss up to 45 dbs. 
3. To compare Power levels (A.F.). 
4. As an Audio Frequency Generator covering 

100 Hz. to 41 kHz. With a dial setting 
accuracy of ±0.5 Hz. Output: -1 M/W into 
600 SL. Complete with mains power unit. 
Tested. Good Condition. £12. p. & p. 75p. 

AERIAL MAST POLES approx. 5ft high 2" dia. 
Interlocking ends. Minimum order three. New 
condition. £1 each section. Carriage 35p each 
section. 

1' 75 ohms Coax in 50ft coils with BNC plugs 
good condition. Price £1 30p P.P. 

2in. METERS. 0-40 amps. 0-20 amps. All 
moving coil. 621p, D.P. 1210. 

SLIDING RESISTORS. 12 amp, lohm. Approx. 
9Mn, long. 1-4 amp., 14 ohms. Approx. lin. long. 
As new Ex Eat). 750. P.P. 15P. 

QUOTATIONS FOR QUANTITY. 

AS NEW UNUSED REJECTOR UNITS for 
rejecting unwanted signals. Four ranges I-2-10 
Mc/s. £1.50 p. & p. 20p each. 

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. Staffa. 

EX COMPUTER PRINTED CIRCUIT PANELS 
2in x 4in packed with semi -conductors and top 
quality resistors, capacitors, diodes. etc. Our 
price 10 hoards 50p. P. & P. 7p. With a guaran- 
teed winimmu of 35 transistors. Data ou 
transistors included. 

SPECIAL BARGAIN PACK. 25 boards for £1. 
P. & P. 18p. With a guaranteed minimum of 85 
transistors. Data on transistors included. 

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

709C OPERATIONAL AMPLIFIER TOS 
8 lead 1.0. 1 off 50p. 50 off 850. 

100 off 200. 

250 MIXED RESISTORS 62p 
} & I watt. 

150 MIXED HI STABS 62p 
& 1 watt 5% @ better. 

QUARTZ HALOGEN BULBS 
12V 55W for r spot lights. projects.. et 
50p each. P. t P. 5p. 

GPO EXTENSION TELEPHONES 
with dial but wit hoot bell. 95 P 8. P. 301. 

£1.75 for 2 P a P 

BARGAIN RELAY OFFER 
Single pole changeover silver contacts 25\ t 

50V. 2.5k f1 evil. 8 for 500. P. & P. 5p. 

K '+ IC . . r only 
44 EARLS COURT ROAD 

LONDON, W.8 01-478 8499 

EX -RENTAL TV's (UNTESTED) 
Complete with 13 channel tunes. Good cabinet.. 

Carriage £1.50 extra. 
19'121' elimline (1109 tube) 
23' elimline .. .. .. £7.60 
19' BBC 2 nets .. .. .. £14.50 

TUBES EX EQUIPMENT (Tested) 
SINGLE PANEL 

19'/21' any type .. .. .. 

23' any type .. .. .. .. 

TWIN PANEL (BONDED) 

All tubes add £1 carriage. 

£3.00 
9400 

95.00 

+VALVES EX EQUIPMENT 
'ER91 6p 30L15 
EBF89 121P 30P4 
ECc82 12kp PC97 
EC180 70p PCF86 
EF80 125p PC84 
EF85 12Ip FCF80 
EF183 12ip PCC89 
EF184 125p PCL85 
EY89 171p PCL82 
30PL13 20p PCL86 
630LZ 1210 PCL83 

12I11 PL36 2210 
121p PL81 17I1) 
171p PY81 16p 
171p PY800 16p 

70 PY82 70P 
7}p PY33 2210 

12}p U191 1719 
22Ip 6F23 17Ip 
175p 30PL1 2231) 
17Ip 30P12 20p 
121p 30F5 lOp 

Add 25p per valve p. & p., ordere over £1 p. & p. free 

UHF TUNERS 
For Ferguson 850 900 chassis. Adaptable for moat UHF 
Chattels 22.00. P. & p. 500. 

SLOT METERS 
Smithe reconditioned ewitchmaster MK III. Decimalized. 
Perfect working order. 12 for £25 delivered. For sample 
rend £2.50 c.w.o. 

TRADE DISPOSALS 
(Dept. PW/TS) 

Thornbary Roundabout, Leeds Rd., Bradford. 
Telephone 0274/885870 

BELLING LEE INSULATED TERMINALIl'sRe,1 or 
Black, 5 amp. max. 10p pair, pp 31p 

BERCOSTAT WIREWOUND. RHEOSTAT. 50 volt, 
80012 25 watts, 2' dia. 259. bp 71p. 
FINNED ALUMINIUM HEATSINK 9' x 11', Ready 
Drilled. 209, pp 61p 

SMITHS CIRCULAR TAPE POSITION INDICATORS 
Resetable, 50p, pp 5p. 

O.E.Ç. 5 AMP 240 VOLT A.C. CIRCUIT BREAKER. 
. Pp -10}p. 

SUB MIN CROC CLIPS. Red or Black, insulated 4P. 
Min. quantity, 6 pp. 31p. 

d ARBARD HAG TAPE DECKS: Hips, 50v rolenold 
operated brakes etc., Mains voltage motors £7.50 
each, pp £1.23. 
43' PLANNAIR FANS. Complete, capacitor, ex - 
equip. 2,800 r.p.ni. £3.50, pp 40p. 
ELECTRIC MOTORS, HOOVER OR CROMPTON 
PARKINSON. 250v. Single Phase A.C. 

} h.p. 1,440 r.p.m. £8.75 pp £1.00 
} h.p. 1,425 r.p.m. or 2.900 r.p.m. 28,75 

pp £1.25 
I h.p. 1,440 r.p.m. £2.25 PP 751. 

AUDIO CONNECTORS 
3 pin Din Plug .. .. .. 18p each 

5 pin Din Plug A type, it type .. 18p 
2 pin Din Speaker Plug/socket 10p 
3 pin Din Line Socket .. .. 18D 

3.5nun Jack Plug Screened .. .. 10p 
Standard Jack Plug .. .. .. 10p 
Screened Standard Jack Pioga 15p 
Stereo Jack Plug .. . 135 
Screened Stereo Jack Plug . 18p 

Phono Plugs: Red or Black 81) each. 
pp on above items 31p. 

B.B.R. MINI AUTO -CHANGER 
Mono Cartridge 24.75 pp 300. 

MAINS NEONS. 
Red or Creel]. Size: 4' x 1;' 15p, pp 35p. 

LEVER ACTION P.0.1000 TYPE SWITCHES. 
Lock 4 -pole changeover 150, PP 3Ip. (ex-e,iuip.) 

Lock 2 Pole Changeover 10p pp Hp. (ex -equip.) 

AUDIO LEADS 
Screened Phono Leads 46' long, 15p 

8.5 mm JACKl3.5mm JACK 7' 6' long 40p 

5 -Pin Din A Type, 5 -PIN A TYPE. Approx 5' long 
70p. pp above items 50p. _. 

PIEZO DYNA 
S1 £100 

CREW TERMINAL CAPA 
7100 of 40v. 500 each pp 100. 

RS. 

G - . . s, covered 
rference suppressor 25p Pp S1, 

RUBBER 3 PIN 5 AMP NON REVERSIBLE CABLE 
CONNECTORS 20p pp 5;p. 

SOLENOIDS 12 VOLT PULL ACTION 2'xl'x l' 40p pp 8p. 

SIEMENS MINIATURE RELAY. Double pole 
changeover dust cover/base 48v 2500 609 pp 5p new. 

OMRON ME2 MIDGET POWER RELAY. 12v Dell 
Double pole Changeover. New. 70p pp 5p. 

STC MINIATURE RELAY 28011 Perspex Cover 
6-15v new, 85p pp 5p. 

GARDNER'S POTTED TRANSFORMER 0.250v 
Input: 18v 500m/n 50v 150 in/a, By 250 m/a Output. 
Size 3' x 21' x 21', 2100, pp 20p. Ex equip tested. 

TELESCOPIC AERIALS 
Chromed 7' closed 28' extended 6 section ball 
jointed base 28p Pp 8p new. 

MULLARD 4 DM 180 INDICATORS in plastic 
holder/cover ex -equip. nice approx. 1I'x15'XI' 
880 PP 8p. 

PRINTED CIRCUIT BOARD/19 ACY 19's 10 0A200 
Diodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor/ 
rematore. Power supply 22v 250 m/A DC. Output 
240v. AC 21 Pp 20p ex -equip. 

TOGGLE SWITCHES. Single pole Double Throw 
ex -equip. new condition. 60p doz. pp 13p. 

PAINTON PLUG SOCKETS Type 159 aeries working 
voltage 350v AC/DC current max. 3 amp AC/DC 
7 pin plug @ socket 500 pp 51, 15 pin plug a rocket 
91 pp 8p. 31 WAY PLUG & SOCKET. 8140. 
PP 6P. 

CASH WITH ORDER PLEASE 

FIELD 
ELECTRIC 
LIMITED 
3 Shenley Road, 
Borehamwood, Herts. 
Adjacent Elstree Mainline Station 
Tel: 01-953 6009. 
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GOING BACK -continued from page 638 

They are about 218in. diameter and constructe 
from aluminium. We have persuaded the great 
"PAX" of "Practically Wireless" fame to switch off 
his vintage Hawaiian 78's for a moment and do a 
sketch to show how Mr. Wallace's headphones look. 

ail If you have any information on these, please send 
it to Mr. Wallace at 3 Woodside Avenue, Kilmarnock, 
Ayrshire, Scotland. 

Miss C. Crabb writing from 
Bournemouth, Hampshire, 
tells us that she recently 
unearthed the receiver and 
speaker shown in the 
photographs. 

The receiver was licensed 
under the Marconi patent 
and has reactance tuning. 
The grid bias battery is 
fitted inside the cabinet. 

Miss C. Crabb's horn 
loudspeaker 

Miss Crabb asks if this equipment is of any value 
as a curio or as a collectors' item. 

In answer, we can only stress once more that 
equipment of this vintage (and indeed any equip- 
ment pre -1930) is certainly worth hanging on to. 
Collectors would put a value on it and even the 
person wanting such an item as just a "curio to put 
on the shelving in the lounge" would possibly be 
prepared to offer a reasonable sum. 

The receiver 

CASES ALUMINIUM, SILVER 
HAMMERED FINISH 

Type Size Price Type Size Price 
N 8x6x2" El. 00 W 12x7x7" E2.50 
N 6x6x3" £1.05 W 15x9x8" E3.15 
N 4x4x2" 80p Y 8x6x6" E2.25 
U 4x4x4" 95p Y 12x7x7" E2.80 
U 54x4}x44" EI15 Y 13x7x9" £3.15 
U 8x6x6" El 45 Y I5x9x7" E3.35 
U 94.x74x34" £1 -SS Z I7xIOx9" £4.15 
U 15x9x9" E3.00 Z 19x10x8}" 64.35 
W 8x6x6" El. 90 "Height 
Type N has removable bottom. Type U re- 
movable bottom or back. Type W removable 
front. Type Y all screwed construction. Type 
Z removable back and front. Plus p.& p. 

If any other readers have any information on this 
receiver and would care to write to us, we will be 
pleased to pass on the information to Miss Crabb. 

íntage ePtorò eapar 
We would like to thank readers who have written 

in letting us know of their old gramophone records 
and equipment. We hope to run an article in a 
future issue on early gramophones, and will find the 
information you have provided will help us greatly 
in our project. 

Readers may also be interested to know that the 
5th annual Vintage Record Bazaar will be held on, 
Saturday, Oct. 14th, at St. Silas Hall, 74 Penton 
Street, Islington, London, N.1. 

The first two of these record sales, five years ago 
were held in conjunction with vintage car rallies, 
there being 15 record stalls. 

This year, there will be 50 stalls with over 30,000 
vintage records on sale. Vintage post cards will also 
be in evidence if you are interested in collecting 
them. In addition, there is a strong possibility that 
there will be some vintage radio equipment there! 

The Bazaar is open from 10 a.m. to 5 p.m. and 
admission is 25p. 

If anyone would like any further information on 
the Vintage Record Bazaar, phone John Carter 
(Shurlock Row) 539, or if you are phoning from 
London, 0735-81-539. 

ELECTRONOTES-continued from page 625 

the physical properties of the medium at various 
depths. 

These points are important since the acoustic 
signal pulsed out by the transmitter in an "active" 
system could be diffracted in a curved path and thus 
there would be certain completely blind areas. 

The thermal profile of the water at various depths 
can be quite a complex thing. This profile will alter 
daily being dependant upon the day to day variation 
of the solar activity of the sun. Again, winds and 
rain cause a mixing action which is yet another 
variable. 

We have barely scratched the surface of this 
fascinating subject. However, it appears that we 
have a long time to wait before some boffin comes 
up with a useful sonar device for the accurate 
location of the soap in murky bath water. Or does 
some reader just happen to have a practical circuit 
handy? 

H. L. SMITH & CO LTD 

287/9 Edgware Road 
London W2 1 BE 

Telephone: 01-723 5891 

t Type W t Type Y 

.-Type Y 

BLANK CHASSIS 
FOUR-SIDED 16 SWG ALUMINIUM 

Size 
6x4x2" 
7x4x1}" 
7x5x2" 
8x4x2" 
84x54x2" 
9x7x2" 
I0x4x2}" 
I2x4x2}" 
12x5x3" 

Price Base Size Price Base 
34p 17p IOx8x2}" 66p 30p 
33p 18p 12x7x2}" 66p 33p 
40p 19p 12x9x24" 76p 38p 
38p I9p 13x8x2}" 76p 38p 
44p 21p I4x7x3" 80p 36p 
Sop 26p I4xIOx2}" 88p 47p,1 
SOp 21p 15x10x2}" 92p Sop 
SSp 22p 17x10x3" £1.10 55p 
66p 26p Plus post and packing 

TO FIT OUR CASES 
7x51x14" 38p 21p 12x61x2" 609 33p 
7x5 x2" 43p 2Ip I4x8}x2" 749 44p 
11x6}x14" 48p 30p 15}x }x2}" 94p 52p 
IIx6}x2" SSp 30p 171x91x2}" t1.05 59p 

Plus post & packing 

PANELS: Any size up to 3ft. at 36p sq. ft. 16 s.w.g. 
(18 s.w.g. 32p) Plus postage and packing 
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I.C. Stabilised Power Supplies-continued from page 625 

NOTES 
Although component layout is unimportant two 

details must be observed. The voltage across Cl must 
be less than 36V before the i.c. is inserted into the 
circuit. If the voltage across Cl exceeds 36V this 
voltage can be reduced by altering the tapping of 
the transformer. Secondly it should be noted that 
the output power transistor will, under current 
limiting conditions, have to dissipate about 40W. An 
adequate heat sink for this component must be 
provided, the chassis of the supply being used for this 

* components list 

RI 2kt) 1W 5% R2 560111W 5% 
R3 0.511 3W wirewound R4 1.5kû 4W 5% 
VR1 10kí1 skeleton preset potentiometer 
Cl, C2 2500/4F 40VW minimum. C3 13'01/1F 

Tri 2N3055 Tr2 2N3704 Tr3 2N3704 
D1-4 3A silicon rectifiers or bridge 
D5 BZY88C9V1 (9.1V 400mW) 
D6 BZY88C6V2 (6.2V 400mW) 
ICI /<A741C T1 230V/24V 1.5-2A 

Red and black insulated terminals. Neon lamp and 
holder 230V. Fuses 2.5A and to with holders. Meter 
50VDC. Mains input plug and socket. On -off switch. 
Case and chassis. Veroboard 4¡ x 4in. 

The components list above applies only to the variable voltage supply 
The veroboard used in the prototype has pins fitted which plug into 

a chassis mounted socket. 

purpose. The transistor is however electrically 
isolated from the chassis by using a greased mica 
washer and bushes. Although no other difficulties 
should arise it is recommended that the semicon- 
ductors, and especially the i.c. should be guaranteed 
to be to the full specification. Providing all these 
precautions are taken the supply should prove to be 
completely reliable. 

MAXWEll 
by G8DSH 

CQ! CQ! CQ! CQ! CQ! 
BOOKS WANTED 

..buy or borrow any books on crystal radios, and extremely simple transistor 
amplifiers or radios; also any useful circuits.-B. Ewing, 25 Water Lane, Seven Kings, 
Ilford, Essex. 

ISSUES FOR DISPOSAL 
..most copies of P.W. 1960-1970 inclusive for sale.-E. Dale, 2 Fordham Square 

Sunderland SR4-OBB. 
..The following volumes of P.W. Vol 42 (May 1966-April 1967). vol 43 (May 1987- 

April 1968), Vol 44 (April 1968-May 1969), Vol 45 (May 1969-April 1970) at 751) Der 
vol postage included.-C. Butler,81 Rutland Avenue, Southend-on-Sea, Essex. 

.Practical Wireless 1948-1965 and Practical Television 1950.1964. Offers to J. 

Skelly, 8 Sylvia Avenue, Hutton, Brentwood, Essex. 
.,full issues for 1967-1968-1969-1970 and 1971 in mint condition, for which 1 will 

accept the best offers, plus postage.-L. J. Bellingham, Woodside. Red Lane, Limp - 
field, Surrey. 

..P.W. 1962-1964 (inc) Feb 1982, May 1963, Sept. 1964 missing. P.E. Nov 1964 - 

Apr. 1966 with Vol. 1 binder. Offers to C.J. Barrett, 13B Millers Road, Brighton, BN1 
5NP. 

..Issues of P. W. June 1969-March 1972 all in good condition. Offers please to.- 
M. Wolock, October Cottage, Station Road, Eynsford, Kent. 

.. P.E. from Oct 1969-Dec. 1971, sell at cover price 6 P 6 P, any reasonable offers 
accepted.-S. Smith, Ardvaros, Maip Street, Polmont, Falkirk. 

..many P.W. and P.E. from 1984 on.-A.G. Hodgett, 3 Ely Way, Fellgate, Co 
Durham. 

approx 85 P.W. 1962-1969 also most blueprints. Few P.W., 1949-1950, 1958, 

1960, 1961. 17 in all. approx 100 PT 1952-1983. Most Short Wave Mag', 1963-1987 
Offers.-M. Blackburn. 107 St. Paul's Road, Jarrow, Co. Durham. 

P.W. Feb. 1970-May 1972, also Jul. 1969-Jan. 1970.-P. Dunn, 3 Tassie Place, 
East Kilbride, G74 3EB. 

various dates: P.Ts. 1959-1965, P.Ws. 1968-1971 P.Es 1965-1968. P.W. 21st 
ANN; Oct. 1953, (1)"Wireless Constructor" 1931.-S.W. Owen Bryngwynedd, Rhiw. 
Blaenau, Ftestiniog, Merionethshire. 

complete Vol. P.W.-1969 1970 & 1971 complete Vol. R. Communication 1969 6 
1970. Also P.W. April-Dec. 1968.-V. Simpson, 107 Derryhale Road, Portadown, 
Co. Armagh, NI. 

..I have the following Issues for disposal Feb, Apr-Jun, Aug, Oct, Nov. 1987, 

Mar-Jun, Aug, Sep, Nov, Dec. 1968, Jan., Feb., May 1969, Feb.-May, Oct. 1970 Aug. 
1971 and 2 each Jul. 1967, 1968 of P.W. Jun. 1966, Jun. 1967, Dec., 1967, Jan., Apr.- 
Aug., Nov., Dec. 1968, Mar. 1969, Feb., Mar., Nov. 1970, Feb. Mar., Aug. 1971 2 each 
Jul., Aug. 1967 and Mar. 1968 of P.E. 1 issue of Television Aug. 1971, Jul., Sep. 1970, 

Mar.-Nov. 1971 of Radio Constructor.-R. H. K. Grayson, 34 Victoria Road, Haywards 
Heath, Sussex, RH163LY. 

Most of P.W. from 1960. Radio Communication from 1968. Wireless World - 
1959/1960/1961. S.A.E. list.-R. Forsberg, 123 Harestone Hill, Caterham, Surrey, CR3 
6DL. 

P.W. 1958 onwards. Rc 1951-1957 Bound, also RC 1958-Sept. 1965, and Dec 
1968 Aug. 1970.-G. F. Allan, 21 Borrowdale Close, Redbridge, Ilford. 

..the following issues of the Practical Wireless. Volume 43. Dec. 1967 missing. 11 

Volume 44 complete. Volume 45 April 1970 missing. and October 1970 to March 1971 

inclusive. All for disposal.-R. Grant, 27 Campbell Crescent, Laurieston, Falkirk, 
Stirlingsh ire. 

..most issues of P.W., P.T., P.E., and short wave mago available at cover price, 
please include S.A.E. also PCB's (miniature) 10p and most radio/TV spares. S.A.E. 
for list.-J. K. Nicholson, 38 Graham Road, Blcester, Oxon. 

..I have for disposal many Issues of P.W. and short Wave Mag. from 1966 to 1970 

all in as new condition. S.A.E. for details. -G. W. Norris, 69 Hillside, Stowmarket, 
Suffolk.. 

1 have for disposal the following issues of PW. Mar. Aug. 1967, Apr., Jul., Aug.. 
Oct., Dec., 1968 Jan., Feb., Apr., May, 1989, Oct., Dec. 1970.-H. Ferns, 11 King Street, 
Coetbridge, Lanarkshire, Scotland. 

CORRESPONDENTS WANTED 
..wanted to correspond; Someone of my own age (17). Interested in Electronics and 

Modern Music.-P. Richards, 7 Holwood Drive, Whalley Range, Manchester M168WS. 
..girl or boy of my own age (14) to correspond or tapespond with. I have a Prinz - 

sound TR -5 1 7/8 cassette recorder and a Ferguson 3 } and 1 { spool recorder with 4 

tracks. I am interested in electronics and SWLing.-K. Goldsworthy, 165 Ellerdlne 
Road, Hounslow, TN32PV. 

..boy or girl of my own age (16). Anyone who is interested in TX circuits and short 
wave listening.-P. Jenkins, 30 Gainsborough Road, North Finchley, London, N.12 

8AG. 
..anyone who Is interested in offshore radio and radio equipment to correspond. 

Aged 18-24.-P. Leach, The Post Office, Snodland, Kent. 
..Either sex of my own age (24). I have a four track blow AKAL stereo tape recorder 

and interested in modern music, radio electronic, and pen friendship-M. Ekramul 
Hague, BBC eastern relay station, BFPO 65, Via London. 

.boy or girl of my own age (13) Interested in Radio and Electronics.-D. Thorpe, 
161 Tomswood Hill, Hainault, Ilford, Essex. 

..girl or boy (16-19) living abroad; to write or tapespond (Philips Cassette). I 

am a boy (18) with interests; short-wave listening, cars, all music. 1 am studying 
electrical engineering. Speaks English, also French and German (badlyl).-J. V. Moss. 
4 Gilbert Close, Rayleigh, Essex, England. 

..anyone of about my age, 17, interested in amateur radio and S.W.L.,-P. Jenkins, 
30 Gainsborough Road, North Finchley, London, N.12 8AG. 

..I would be delighted to correspond with any radio constructor from England, of 
my own age (25).-K. H. E. Perera, 352 Kerawalapitiya, Hendala, Wattala, Ceylon, 

..girl of my own age (almost 13) Interested in Electronics and pop music.-L. Cox, 
Ford Bank Cottage, Victoria Avenue, Didsbury, M20 8RA. 

..I would like to correspond with radio constructors from England, of my own age 
(18) S.A.M.P. Ratnayaka, no 330 Rajamaha Vihara Road, Mirihana, Pita-Kotte, Ceylon. 

..anyone in Australia preferably in the Electronic trade. With a view to settling in 
Australia. Age 24.-M. Yambo, 13 Chamberlain Gardens, Arborfleld, Reading, Berks. 

..Anyone interested in sending me Radio parts against anything of equal value 
from India.-S. Khaitan, 25/1 Rowland Road, Calcutta20, W. Bengal, India. 

TAPESPONDENTS WANTED 
..boy aged 20 request for pals of both sexes. Interest: Electronics, Music.-D. 

Peters. Liverpool Street, P.O. Box 6, Eket, S. East State of Nigeria. 
..boy or girl 15-18. Cassette or open reel catered for. My Interests Include music, 

tape recording (I) and electronics. Please write stating Interests, recording equipment 
etc.-M. Tillman, 88 Chestnut Drive, Pinner, Middlesex. HAS ILZ. 

EQUIPMENT FOR DISPOSAL 
..a lot of miscellaneous components for sale; valves, resistors, capacitors, pots. 

etc. Any offers? Please enquirel-J. P. Fletcher, Rendcomb College, Cirencester. 
Glos, GL7 7E2. 

Magnavox 363 tape deck -1- plinth with record and erase heads. Unused £15.- 
P. Dunn, 3 Tussle Place, East Kilbride, HTL 3EB. 

.. Ferrograph/3CFN/X tape recorder for sale, good running order. Any offers.- 
S. G. Parsons, 7 Randolph Terrace, Stirling, FK7 7AB. 

FOR SALE; Five old valves (from Portadyne 230 radiogram) all in good condition, 
probably working. All marked very clearly. 5, 6, 7, 6 8 pin bases. Any otters.-M. 
Baldwin, 8 Oakcroft Road, London, SE13 7ED. 

..Offers asked for pair air, sea rescue sets & circuits, still in tack.-C. G. Farrlmond, 
65 Broomfield Avenue, Hasland, Chesterfield, S41 OLY. 

APPARATUS REQUIRED 
.. Baird 620/640 D complete or time base panel, any condition.-W. Woodhaw. 13 

Wallasey Crescent, Ickenham, Uxbridge, Middlesex. " I should like to introduce you to the wife of our Stereo expert! " 
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INCREASE 

YOUR 

KNOWLEDGE 

I n 
Establi'J !v+l 

MANY COURSES TO CHOOSE FROM incl. 
RADIO & TV FNGINI IRING & .SI RVICING. 
TRANSISTOR & PRINTED CIRCUIT SERVICING, 
COLOUR TV SERVICING, ELECTRONICS, 
NUMERICAL CONTROL ELECIRONICS. 
TELEMETRY TECHNIQUES, CONTROL SYSTEMS, 
ELECTRONICS FOR AUTOMATION, 
COMPUT FRS. VIC. 

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

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

RADIO 

TELEVISION 

ELECTRONIC jj 
ENGINEERING 1r 

MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES 

C & G Radio Servicing Theory 

THERE IS AN I Cs COURSE FOR YOU 

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

There is a place for you among the fully -trained men. 
They are the highly paid men-the men of the future. 
If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 
ICS Courses are written in clear, simple and direct language, 
fully illustrated and specially edited to facilitate individual 
home study. You will learn in the comfort of your own 
home-at your own speed. The unique ICS teaching 
method embodies the teacher in the text; it combines 
expert practical experience with clearly explained theoretical 
training. Let ICS help you to develop your ambitions and 
ensure a successful future. Invest in your own capabilities. 

FILL IN AND POST THIS COUPON TODAY 

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

Accredited by the CACC. 

PLEASE SEND FREE BOOK ON 

NAME 
(BLOCK CAPITALS PLEASE) 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. WA28,INTERTEXT HOUSE, STEWARTS ROAD, London, SW8 4UJ. 

Ì 

J 

643 

www.americanradiohistory.com

www.americanradiohistory.com


TRIO leaflets on request. 

BOX 5, PARTRIDGE ELECTRONICS LTD, BROADSTAIRS, KENT 
Phone: 0843 62535 -Cheap periods 0843 62839 for advice and COD orders. 

i1lllII 

ELECTRONIC 
VALVES 
DY86 0.23 PC97 0.36 PY83 0.26 
DY87 0.23 PCC84 0.28 PY500 0.95 
EABC80 0.30 PCC89 0.43 PY800 0.32 
EB9I 0.09 PCC189 0.47 PY801 0.32 
ECC81 0.15 PCF80 0.27 UABC80 0.30 
ECC82 0.18 PCF86 0.44 UCC85 0.34 
ECC83 0.24 PCF802 ' . 0.38 UCH81 0.30 
ECL80 0.2S PCF806 0.56 UCL82 0.31 
EF80 0.22 PCF808 0.68 ÚL41 0.54 
EF85 0.26 PCL82 0.30 UY85 0.24 
EF86 0.28 PCL83 0.55 6130L2 0.58 
EF89 0.23 PCL84 0.33 6AT6 0.18 
EF9I 0.12 PCL85 0.37 6AU6 0.20 
EFI83 0.26 PCL86 0.37 6BA6 0.20 
EFI84 0.28 PFL200 0.51 6BE6 0.21 

EH90 0.35 PL36 0.47 6F23 0.67 
EL41 0.53 PL81 0.43 I2AT6 0.23 
EL84 0.22 PL82 0.29 12AT7 0.15 
EY51 0.30 PL83 0.31 I2AU7 0.18 
EY86 0.28 PL84 0.29 I2AX7 0.24 
EZ80 0.20 PL500 0.61 12BA6 0.30 
EZBI 0.21 PL504 0.61 128E6 0.30 
PC86 0.45 PY8I 0.23 35W4 0.23 
PC88 0.45 PY82 0.24 5005 0.32 

POSTAGE : I VALVE Sp. EACH ADDITIONAL VALVE Ip. 
ORDERS OVER L5 POST FREE. CASH WITH ORDER ONLY. 

Quotations for any type not listed send SAE. 

NO CALLERS. ALL VALVES GUARANTEED AND INDI- 
VIDUALLY BOXED. 

EXPRESS MAIL ORDER 

ARCHES 1150/1152 
41 NORWOOD RD., LONDON, S.E.24 

SEND TO :- 

9111!','I'IIIIII . h'IIII'.IlhllllllllJIIIIIIÍICI'IIIIII 'll!IIII III' III 911!' 

BIG CASH SAVINGS on partridge equipment 
when you order TRIO - 

BUY NOW BEFORE V.A.T. & THE ADVANCING YEN PUT A PREMIUM ON YOUR PLEASURE! 

PARTRIDGE PACKAGE NO. 1 

9R59DS receiver 
Matching headphones 
JOYSTICK VFA 1972 Model 
JOYMATCH 111 or 111A 
Oft feeder, insulators, P/P, Insurance 

Complete Receiving Station .. 

PARTRIDGE PACKAGE NO. 3 
JR 599 receiver 
Matching headphones . 

JOYSTICK VFA 1972 model 
JOYMATCH 111 or 111 A 
8ft feeder, insulators, P/P, Ins. 

.. £49.50 

.. FREE 
FREE' 

£11.00 
.. FREE 

£60.50 

£185 00 
FREE 
FREE' 
FREE' 
FREE 

Complete Receiving Station .. .. .. .. £185.00 

PARTRIDGE PACKAGE NO. 2 
JR 310 receiver 
Matching headphones 
JOYSTICK VFA 1972 model 
JOYMATCH 111 or 111A .. 
8ft feeder, insulators, P/P Ins. 

Complete Receiving Station 

PARTRIDGE PACKAGE No. 4 

TS/PS 515 Transceiver .. 
Matching headphones 
JOYSTICK VFA 1972 Model 
JOYMATCH LO -Z500 ATU 
81t feeder, insulators, P/P, Ins. 

Complete TX/RX Station .. 

'PACKAGE REDUCTIONS ON PARTRIDGE SYSTEMS 
9R59DS PLUS HIGH QUALITY, LIGHTWEIGHT MATCHING HEADPHONES £5750 DELIVERED 

£75.00 
FREE 
FREE 
£7.00' 

FREE 

£8200 

£210.00 
FREE 
FREE° 
FREE' 
FREE 

£210.00 

TRIO LINEAR TL911 £140'00: MATCHING HEADPHONES £2.40( +20p): TRIO TR71002M. CAR TRANSCEIVER £99.50: TRIO TR2200 2M Personal transceiver £6965 : 

CW filter (for TS515) £1400: 10AZ filter (for JR310) £7' 34: 100KHz (Calibration Crystal) £3.18: OAZ (Mains Stabiliser) £0.67: B7016L P.T.T. HAND MIC. (for TS515) 

£336. 

PARTRIDGE JOYSTICK V FA's: 1072 Model £11-001+400): 1971 Model £8 OOp (+40p): Indoor model £7 00 (+40p): JOYMATCH ATU's-111 and 111A (£11'00( +40p): 

LO -Z500 £16'00 ( +45p). 
PARTRIDGE BUDGET LINE: - 
DUAL PURPOSE AETIFICIAL EARTH/AERIAL BANDS WITCH (complete Aerial & ATU system, or Artificial Earth -your choice) £4' 50 (+30p): TRIPLE PURPOSE 

6 BAND ATU in KIT FORM (6 amateur and 11 BC bands) £4' 50 (+30p): TRIPLE PURPOSE 6 BAND ATU assembled £5.50 ( +30p): CARRIAGE AND INSURANCE 

EXTRA FOR OVERSEAS ORDERS. 

Send 3p stamp for full illustrated details of Partridge products. 

PLUS 
USUAL 

SPEAKER 
SUNDRIES 

SEND NOW FOR OUR ILLUSTRATED 

CATALOGUE and SAMPLES 10p (Refundable) 

STUBEC AUDIO ea) 
24 GYBBON RISE 

STAPLEHURST, TONBRIDGE, KENT 

NEW RANGES OF VYNAIR 
& TYGAN NOW IN STOCK 

WILSIC SOUND EFFECTS KITS 
WAH-WAH PEDAL KIT (Illustrated) 

Kit comprises a SELECTIVE AMPLIFIER 
MODULE KIT to convert the FOOT 
VOLUME CONTROL PEDAL (as photo) 
to Wah-Wah operation. Amplifier 
module El -75, pedal unit LS' 13, COM- ---°r PLETE KIT £6,50 add 38p for assembly of 
module, but please note we cannot 
supply kits fully built. 

REVERBERATION UNIT KIT. For dimension effect. Connects between 
sound source, mit., etc., and amplifier. Battery powered. COMPLETE 
KIT £9.50 (excluding case £7.50). Assembled and tested E12-50. 
VIBRATO UNIT KIT. Foot pedal unit with variable speed and depth 
controls. COMPLETE KIT E5.25. 
SEND I5p for the WILSIC PLANS BOOK, with full details of these 
kits; circuits, drawings and price lists. 

LATEST CATALOGUE 5p (stamps) 

WILSIC ELECTRONICS LTD. 
6 COPLEY ROAD. DONCASTER. YORKS. 
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USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS. 
EDUCATIONAL AUTHORITIES, E1rC. 

LOW COST QUICK DELIVERY OVER 200 RANGES IN STOCK 
OTHER RANGES TO ORDER 

NEW "SEW' 
CLEAR PLASTIC 

METERS 

TYPE SW.100 
100 x 80 mm. 

SOMA 2880 
60.0-60µA 68-80 
100µA 1880 
100.0-100µA 1870 
600µA £8-50 
1mA 2840 

20V. D.C. .. 18.40 
50V. D.C. .. 23.40 
800V. D.C. 1840 
1 amp. D.C. 1840 
5 amp D.C. 1840 
300V. A.C... U-40 
VII Meter .. 2416 

' DESIGNS! 
BAKELITE PANEL 

METERS 
TYPE S-80 

80 mm. 
square fronts 
óoµA 2850 
60-0-50µA 18.40 
100µA 2840 
100-0.100µA 1880 
600µA 18 04 
1mA £286 
20V. D.C. 12-88 

80V. D.C. .. 12.85 
300V. D.C. 6285 
1 amp. D.C. 22.85 
6 amp. D.C. 1285 
300V. A.C... 12.85 
VU Meter .. 1870 

1"SEW" CLEAR PLASTIC METERS 
Type MR.85P. 42ín. x 41ín. fronts. 

50mA £8.10 
100mA 18-10 
600mA 1810 
1 amp. 18.10 
5 amp. 28.10 
16 amp. £8.10 
30 amp. 28.90 
20V. D.C. 18.10 
50V. D.C. 28.10 

60µA 43 95 150V. D.C. 28.10 
60.0.60µA £3 40 800V. D.C. 28.10 
100µA £3 40 15V. A.0 U-10 
100.0-100µA 23.30 800V. A.C. 28.10 
200µA .... 63.30 S Meter lmA 2816 
600µA .. 23.20 VU Meter 2896 
600.0 fLi0M £3 10 1 amp. A.C. 28-10 
lmA 2810 6 amp. A.C. 2810 
1.0-1mA 28.10 10 amp. A.C. 1810 
6mA 2810 20 amp. A.C. 28-10 
10mA 2810 80 amp. A.C. 2810 

Type 1614.69P. ß11n. equate front.. 
60µA 08.40 10V. D.C. .. 6280 
60.0.60µA 12.85 20V. D.C. .. 22.20 
100µA 12.85 50V. D.C. .. 0220 
100.0.100µA 2275 300V. D.C. 0290 
600µA £2 56 15V. A.C..... OHIO 
lmA £220 900V. A.C. .. 18.80 
5mA 2220 0 Meter lmA 1880 
10mA 22 20 VU Meter .. 6860 
50mA 62.20 1 amp. A.C. 12-20 
100mA 22 20 5 amp. A.C. 1220 
500mA 22 20 10 amp. A.C. 12.20 
1 amp. 22 20 20 amp. A.C. 0290 
2 amp. 2220 30 amp. A.C. 6820 

Two IEB.05P. ßilbe x ß61n. lronfa. 
SOµA 1870 10V. D.C. .. 82.40 
50.0.60µA 2800 20V. D.C. .. 22.40 
100µA 1 -00 80V. D.C. .. 22.40 
100.0.100µA 1290 150V. D.C. 6840 
200µA 22.90 300V. D.C. 1240 
600µA 22.86 15V. A.C..... 2266 
500.0.500µA £2 40 50V. A.C..... 6266 
1mA 2240 150V. A.C... 6265 
ImA 6240 300V. A.C. .. 22.65 
10mA 1840 500V. A.C. .. 28.56 
60mA 2840 S Meter lmA £280 
100mA £240 VU Meter .. £870 
500mA 2240 55mA A.C. £240 
1 amp. £2.40 100mA A.C. 18.40 
O amp. £240 200mA A.C. £240 
10 amp. £2 40 500mA A.C. 2240 
15 amp. 2240 1 amp. A.C. £240 
20 amp. 22.40 6 amp. A.C. £8.40 
30 amp. 28.65 10 amp. A.C. £240 
50 amp. 2275 20 amp. A.C. 22.40 
6V. D.C. 22 40 80 amp. A.C. £2.40 

*MOVING -IRON 
ALL OTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED.107. 850 
overall 100mm x 
80mm x 108mm. 
A new range of high 
quality moving coil 
instrument. Ideal 
for school experi- 
ments and other 
bench applications. 
3 mirror scale. The 

meter movement ls easily amenable to 
demoostrte internal working. Available 
In the following renges: 
60µA 1860 20V d.c. .... 24.86 
100µA 26.10 50V d.c. .... 8486 
lmA £4.85 800V d.c. ..1486 
60-0-60µA £6.10 
1.0-1mA 14.85 Dual range 
le d.o. £4.85 600mA/5A d.c.£6-10 
6A de. 1485 5V/50V d.c. £6.10 
10V. d.e £486 

60µA 23-40 
60-0.60µA 2880 
100µA 23.80 
100-0.100µA 1820 
200µe £8.20 

Type MR.881'. 1 211821n. square front.. 

900mA . . .. £176 
600mA .... 21-75 

v "i 760mA ....L1.76 - 1 1 amp. :;..Ll76 
tag 2 amp. .. L1.76 

48D- -. 6 amp. . ...1176 
10 amp .. £1-76 
8V. D.C. .. £176 

50µA 2280 10V. D.C. .. 21-76 
60-0-60µA 2210 15V. D.C. .. 111-76 
100µA £210 20V. D.C. .. 21-76 
100-0-100µA 21-96 30V. D.C. ..1176 
200µA .. . . 21 96 100V. D.C. 11-75 
600µA £1-80 160V. D.C. 11-76 
500.0-600µA 11 76 300V. D.C. 21-76 
1mA 1176 500V. D.C. £176 
1-0-1mA I175 750V. D.C. 21-76 
2mA 11.76 15V. A.C..... 2186 
5mA 1176 50V. A.0 21-86 
10mA 21-78 150V. A.C. .. 2146 
20mA 21.75 300V. A.C. .. dl86 
50mA £1-75 500V. A.C. .. 11-86 
100mA 11-76 8 Meter 1mA 2186 
150mA £1-76 VU Meter .. 2280 

Type MR.451`. á1a. square boots. 
60µA 22.50 5 amp. ... 21 86 
50-0.60µA 22.80 10V. D.C. .. £185 
100µA 2880 20V. D.C. .. £1 85 
100-0.100µA 1205 50V. D.C. .. £1 85 
200µA 2206 800V. D.C. 01.86 
600µA 21.96 15V. A.C..... 02-00 
600.0.600µ.4 21-85 300V. A.O... £2 00 
ImA 11-85 S Meter lmA 2205 
5mA 21-85 VU Meter .. 12110 
10mA 11-85 1 amp. A.O 2185 
50mA 11.86 6 amp. A.C. £1.86 
100mA 11.86 10 amp. A.C. 8186 
600mA 11.86 20 amp. A.C. Il -86 
1 amp. 11.86 SO amp.A.C. 11.85 

"SEW" BAKELITE 
PANEL METER 

Type MR.65. 8tin. square fronts. 

26µA 2886 
60µA £8.00 
60-0.60µA 1285 
100µA 22-841 
100-0-100µA 1254 
600µA 22-45 
600-0-600µA 2216 
lmA 2216 
1-0-1mA 2216 
5mA 22.15 
10mA £2.15 
50mA £2.16 
100mA 22.15 
600mA 12.15 

1 amp. ....1216 
S amp. ....28.15 
15 amp. ..82.16 
30 amp. .. 2216 
50 amp. .. 1215 
5V. D.C. .. £2 16 
10V. D.C. .. £215 
20V. D.C. .. £216 
20V. D.C. .. 22 15 
160V. D.C. 12.15 
300V. D.C. £215 
30V. A.C. .. 12.20 
50V. A.C. .. 2220 
120V. A.C... L2 20 
900V. A.C. . 2220 
500MA A.C. 22 15 
1 amp. A.C. £215 
5 amp. A.C. 2215 
10 amp. A.C. 22 16 
20 amp. A.C. 22.15 
90 amp. A.C. £2.15 
60 amp. A.C. £2 15 
VU Meter .. 2340 
50 MV D.C...22 40 
100 MV D.C. 22.40 

EDGWISIE METERS 
Type PE.70. 8 17 88ín. x 1 15/861n. x 

Stn. deep 
500µA ....8805 
lmA £270 
300V. A.C. 22.70 
VU Meter 18.76 

fiend for illustrated brochure on SEW 
Panel Meters -discounts for guaaitiies. 

MULTIMETERS ,orE_ purposel 
ROUND SCALE TYPE PENCIL TESTER 
MODEL TS.66 

Completely portable, ample 
to use pocket e)sed teeter. 
Ranges 0/3/30/300V AC 
and DC at 2,000 o.p.v. 
Resistance 0.80K ohms. 
ONLY 81.87 P. t P. 18p 

/HTWOOD 8W-600 
60KQ/Volt. Mirror 
Beale DC Volta 
0.0/3/13/30/800/800. 
DC current 20uA/8/ 
800mA Resistance 
1o11/100ß/1 Meg/10 
Meg. Decibels -20 
to +57 db. 1760. 
P. 8 P. 15p. 

TER LAB TESTER. 
100,000 O.Y.V. 611n - 
Scale Balzer Short Cir. 
cult Check. Sensitivity: 
100,000 O.P.V. D.C. 6K/ 
Volt A.C. D.C. Volts: 
-5, 2-5, 10, 50, 260, 1,000 
V. A.C. Volta: 3, 10, 50, 
50, 260, 600, 1,000V. 
D.C. Current: 10, 100µA, 
10, 100, 600mA, 2.6, 10 

amp. Reelstance: 1K, 10K, 100K, 10ME0, 
100ME(Q. Decibel.: -10 to +49 db. 
Plastic Case with Carrying Handle. Sie: 
7410. x ß11n. x 35in. 118-90. P. 8 P. 25p 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20cps to 200 
kc/e on 4 bande. 

Squarkc/se: . 
20Ouopteput to 

80 
I impedance 6,000 
i ohm., 200/250V. 

A.C. operation. 
Supplied brand 
new and guaran- 
teed with instruc- 

tion manual and lead... 21760. Carr. 375p. 

TE-20RF SIGNAL GENERATOR 
Accurate wide range signal generator cover- 

ing 120 kc/e-260 
Mc/e on 6 bands. 
Directly calibrated 
variable R.F. at- 
tenuator. Operation 
200/340V A.C. 
Brand new with In- 
struction. 215 
P. & P. 2175p. 

BELCO DA -20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high quality port- 
able instrument. Sine 
1 Hs to 100 kHz. 
Square 20 Hs to 20 kHz. 
Output mas +10 dB 
(10 K ohm.). Opera- 
tion 220/240v. A.C. 
Sie 216mm x 150mm x 
120mm. 
Price 28760. Carr. 26p 

840° Wide Angle 1mA Meter, 
MW1-6 80mm egnare 28879 
MW1.8 80mm square 24.979 

P. 8 P. extra 

TRANSISTORISED L.C.R. A.C. 
MEASURING BRIDGE 

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low 
cost. Rangea: R. 
10-11.1 megO 
e Ranges t1% 
L.1 Is H - 111 

HENRYS 6 Range/12a. %C.10ple A 1110mFd 
6 Range. ± 2%. TURNS RATIO 1:1/1000- 
1:11100. 6 Range. ± 1%. Bridge voltage at 
1,000 cps. Operated from 9 volts. 100µA. 
Meter indication. Attractive 2 tone mete! 
case. Sloe 78 x 5 x 21n. 280. P. t P. 26p 

830V/240V 21111.118 8YECHº0EO178 
GEARED ROTORS 
Built In gearbox. All brand 
new and boxed. 80 RPM 
CW; 30 RPH CW; 2R/HR 
ACW; 2R/HR CW; 8R/ 
DAY CW; 10 RPM CW; 
20R/HR ACW. 
60p each Post 12p. 

RIOKI MODEL 780E 
20,000 O.P.V. 
Overload protection 
5/26/100/600/1000 VDC. 
10/60/250/1000 VAC. 
60nA/260mA. 201I/2 meg- 
ohm. -5 to + 82db. 
24.97. P. 8 P. 16p. 

Modell-100TºMULTIHETT88/TºANSIITOR 
TESTER. 100,000o.p.v. mirror 
scale/ overload protectlon.0/ -12 
/18/3/12/30/120/600 VDC. 0/6/ 
30/120/600 VAC. 0/12/600/iA/ 
12/300mA/12 AMP DC. 0/10 
K /1MEG/100MEG. -20to+60 
db. 0.01--2 MFD. Traneletor 
teeter measures Alpha, beta 
and Ico. Complete with bat- 
terlee, instructions and leads. 
218.60. P/P 25p. 

f!'mom 
6:41 

MODEL 600 80,000 O.P.V 
with overload protection 
mirror sole 0/-5/2.6/10/26 
100/250/500/1,000v. D.0 
0/26/10/26/100/250/600/ 
1,000V. A.C. 0/60µA/6/60/ 
500mA. 12 amp. D.C. 

18-876. 
d Meg 

Poet paid. 
Q. 

MODEL 5026 67 Ranges. 
(Sant 551n. Meter, Polarity 
Revere Switch. 
Sensitivity: 6Oß/Volt D.C. 
3K/Volt A.C. D.C. Volta: 
125, 35, 1.25, 5, 10, 26, 

50, 126. 250, 500, 1,000V. 
A.C. Volta: 1.5, 3, 5, 10, 25, 
50, 125, 260, 500, 1,000V. 

D.C. Current: 25, 60IA. 2-5, 5. 25, 60, 260, 
600mA, 5, 10 amp. Resistance: 2K, 10K. 
100K, 1MEO, 10 MEG. Decibels: -20 to 
+85 dB. 11260. P. a P. 175p. 

RUSSIAN 22 RANGE MULTIMETER 
Model U487 10,000 0.5.v. 
A flat class versatile In- 
strument manufactured ln 
U.S.S.R. to the highest 
standards. Range.: 2.5/10/ 
60/260/600/1000v D.C. 3.6/ 
10/60/250/500/1000v A.C. 
DO Current 100 well/l0/ 
100rA/1A. Resistance 
300 ohms/3/30/300109m Q. 
Complete with batteries, 
Met lead., instructions and 
sturdy steel carrying case. 
OUR PRICE 16.97 P. 8 P. 25p. 

TO -3 PORTABLE OSCILLOSCOPE 
3in. tube. Y amp. Sensitiv- 
ity 0.1v p-p/CM. Band- 
width 1.5 cpe-1.6 MHz. 
Input Imp. 2 meg Q 25pF 
X amp sensitivity 0.9v. 
p-p/CM. Bandwidth 1.6 cp. 
-800KHs. Input Imp. 2 
meg Q 20pF. Time base. 
5 range. 10 cps -300 KHs. 
Syn / 

external. Illuminated scale140 x 215 LX 330 
mm. Weight 1 4 lb. 220/240V. A.C. Supplied 
brand new with handbook. 14000. Carr. 60p 

HONEYWELL 
DIGITAL 
VOLTMETER 
VT100 
Can be panel or 
bench mounted. 
Basic meter mea- 
earee 1 volt D.C. 
but can be used to measure a wide range of 
AC and DC volt, curant and ohm. with 
optional ping in cards. Specification: Accu- 
racy: ±0.2, ±1 digit. Resolution: lmV. 
Number of digit.: 3 plus fourth overrange 
digit. Overrange: 100% (up to 19991. Input 
Impedance: 1000 Meg ohm. Measuring cycle: 
1 per second. Adjustment: Automatic zero- 
ing, full scale adlustment against an internal 
reference voltage. Overload: to 100v. D.C. 
Input: Fully floating (3 poles). Input power: 
110-230v. A.C. 50/80 cycles. Overall ens: 
61n. x 2 13/16in. x 8 8/161n. AVAILABLE 
BRAND NEW AND FULLY GUARAN- 
TEED. 186430. Carr. 50p. 

G. W. SMITH 
& CO (RADIO) LTD. 

Also see next two pages 
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SEMICONDUCTORSIVALVES 
ALL DEVICES BRAND NEWAND FULLY GUARANTEED 

Transistors 223415 Up 225458 
223416 870 226469 

20301 top 223417 870 28102 
20302 200 223439 180p 28103 
20303 20p 2N3440 97p 28104 
20306 42p 223564 17p 28301 
20308 SOp 2N3565 lop 28302 
20309 30p 223566 22p 28303 
20371 lop 223568 Bop 28904 
20374 20p 229569 26p 28501 
20881 22p 2513570 1269 28502 
22388A 490 223572 97p 28503 
2N404 20p 225605 27p 3283 
22696 15p 223606 27p 32128 
214697 lop 223607 22p 32140 
251898 25p 223638 189 32141 
22699 80p 223638A 209 32142 
22708 lop 2513641 18p 3N143 
214706A 129 223642 lap 32152 
22708 15p 223643 209 40050 
22709 Up 223644 269 40250 
22718 Up 2N3645 26p 40251 
22718A 80p 2519691 169 40309 
22726 SOp 223692 18p 40310 
22727 80p 223693 15p 40311 
22914 179 223694 18p 40312 
22916 17p 22370.2 lop 40314 
22918 80p 223703 10p 40315 
22929 220 229704 lip 40516 
22930 20p 223705 lop 40317 
2N987 409 223708 ep 40919 
221090 22p 2N3707 llp 40320 
221091 229 223708 7p 40329 
221131 960 2143709 ep 40924 
221132 25p 223710 Op 40926 
221302 179 223711 12p 40329 
221303 179 223713 187p 40344 
221304 Up 223714 2000 40347 
221305 Up 2N3715 123p 40348 
221306 25p 2513716 1809 40360 
221307 26p 228773 240p 40361 
221308 Up 223791 206p 40362 
221309 9,5p 2N3819 34p 40970 
221507 179 223820 460 40406 
221813 20p 223825 50p 40407 
221631 Up 2N3854 679 40408 
221632 Up 223854A 271, 40.409 
2511687 4044 223855 27p 40410 
2511638 27p 21438565. 80p 40412 
2511639 279 223856 80p 40467A 
221701 1114p 223856A Up 40468A 
221711 24p 2N3858 UP 40528 
221889 82p 223858A 80p 40600 
221893 879 223859 8714 40603 
2512147 729 223859A Up AC107 
222160 67p 223860 Up AC126 
222193 40p 223866 160p AC127 
2112193A 48p 223877 409 AC128 
222194 270 223877A 40p AC151 
222194A 809 2N3900 37p AC152 
222217 Up 223900A 409 A0154 
222218 209 223901 97p AC176 
222219 299 213903 20p AC187 
222220 269 223904 Up AC188 
2N2221 25p 223905 80p ACY17 
222222 209 223906 25p ACY18 
222222A 269 224058 Tap ACY19 
222297 80p 2N4059 lop ACOSO 
222368 169 224060 12p ACY21 
222369 16p 224061 1ßD ACY22 
222369A 15p 224062 lap ACY28 
222410 42p 2104244 479 ACY39 
222483 279 224248 lOp ACY40 
222484 82p 224249 169 ACY41 
222539 22p 2144250 18p ACY44 
222540 cap 2514254 488 AD140 
222613 86p 224255 42p AD149 
2N2614 SOp 2514284 17p AD160 
222646 40p 224285 17p AD161 
222711 25p 224286 17p AMU 
222712 25p 224287 17p AF109 
222713 27p 224288 169 AF114 
222714 30p 224289 17p AF116 
222904 80p 2574290 12p A9116 
2112904A 26p 224291 169 AF117 
222905 aóp 224292 lop A9118 
222905A 209 2164294 17p A9121 
2/62906 209 224303 47p AF124 
22290621 25p 224964 161 AF121T 
222907 Up 224965 18p AF128 
222923 16p 225027 68p AF127 
222924 lOp 225028 67p A11189 
222925 15p 223029 47p AF178 
21129260 lop 223030 Up AF179 
2229260 lop 223172 lap AF180 
222926Y lop 225174 135p AF181 
223011 20p 225175 68p A9186 
223014 82p 226176 ' 469 AF289 
223053 18p 225232A 80p A16279 
223054 Up 225245 46p A16280 
223055 60p 2515246 42p AFZ11 
223139 309 226249 070 ABY26 
223134 15p 226265 ß56p A8Y27 
228133 25p 225805 87p A8Y28 
223136 260 225506 40p 1.8,729 
223390 25p 225307 870 ABY60 
923391 20p 2N5308 87p 5.131(61 
2163391A SOp 225309 Up A8Y54 
223992 17p 2145310 429 A8Y67 
223393 lbp 2N5334 27p ABY86 
2113394 161 2145355 2711 Aß221 
223402 Sap 225356 889 AUY10 
223403 22p 226365 47p BC107 
223404 89p 225366 82p BC108 
223405 46p 225367 671 BC109 
22223414 229 225457 80p 80113 

86p BC114 
40p BC115 
26p BC116 
25p BC118 
26p BC119 
60p BC121 
500 BC122 
80p BC125 
75p BC126 
82p BC134 
S6p BC135 
279 BC136 
40p BC137 
709 BC138 
77p BC140 
729 BC141 
650 BC147 
07p BC148 
87p BC149 
66p BC162 
6IID BC153 
Up BC154 
38Y BC167 
46y BC158 
ióy BC159 
47p BC160 
87p BC167 
87p BC188B 
470 BC188C 
87p BC189B 
66p BC169C 
47p BC170 
S$p BC171 
47p BC172 
87p BC175 
300 BC177 
279 HC178 
67p BC179 
68p BC182 
40p BC182L 
40p 80183 
5pp BC183L 
88p BC184 
67p BC184L 
40p BC186 
621 BC187 
66p BC212L 
82p BC213L 
60p BC214L 
679 BCY10 
36p BCY30 
78p BCY31 
67p BCY32 
50p BCY33 
30p BCY34 
SOp BCY38 
24p BCY39 
ßllp BCY40 
18p BCY41 
28p BCY42 
22p BCY43 
20p BCY64 
26p BCY58 
26p BCY59 
279 BCY80 
24p BCY70 
24p BCY71 
20p BCY72 
Spp BCY78 
10p BCY79 
17p BCZ10 
47p BCZ11 
80p BD112 
16p BD118 
ß6p BD121 
47p BD128 
47p BD124 
8ßp BD181 
369 BD132 
86p BDY10 
46p BDY20 
840 BDY61 
269 BDY62 
269 BF115 
20p BF117 
00p BF162 
809 BF154 
22p BF168 
lOp 89159 
199 BF163 
109 BF167 
289 BF170 
429 139173 
46D BF177 
60p BFI78 
40p BF179 
Sep BF180 
80p BF181 
47p 29182 
47p BF184 
88p BF185 
25p BF194 
800 89195 
24p BF198 
27p BF197 
26p BF198 
82p BF200 
26p 89224 
46p 139225 
88p BF237 
61p B9258 

1509 139244 
lOp BFW81 
lop BFW87 
lop BFW88 
10p 11FW89 

16p BFW90 22p NKT219 30p 
16p BFW91 209 NKT223 27p 
140 BFX12 229 NKT224 ffip 
16D BFX13 22p 14K1225 220 
80p BFX29 269 NKT229 SOp 
20p BFX30 25p NKT297 85p 
20p BFX37 30p NKT238 26p 
lbp BFX44 37p NKT240 27p 
20p BFX68 870 NKT241 87p 
l2p BFX84 26p NKT242 20p 
Ißp BFX85 80p NKT243 820 
16p BFX86 26p NKT244 17p 
15p 149X87 85D NKT245 E0p 
20p BFX88 130p NKT261 20p 
86p 13FX89 B$p NKT262 80p 
Up BFX93A 700 NKT264 SOp 
lOp BFY11 48p NKT271 20p 
lOp BFY18 £69 NKT262 80p 
12y BFY19 86p NKT274 20p 
179 BFY21 49p NKT275 20p 
20p BFY24 469 NKT278 25p 
sop BFY29 40p NKT281 27p 
16p BFY30 40p NKT401 87p 
110 BFY41 609 2111402 90p 
18p BFY43 88p MKT403 769 
86p BFY50 20p NKT404 66p 
lip BFY61 20p NKT405 76p 
lOp BFY52 20p NKT406 82p 
llp BFY03 16p NKT451 82p 
llp BFY56A 67p NKT452 629 
lßp BFY78 48p NKT453 47p 
12p BFY77 67p NKT713 80p 
16p BFY90 86p NKT717 420 
16p B8X19 17 NKT734 87p 
28p B8X20 16p NKT738 86p 
20p B8X21 20p NKT773 26p 
gOp B8X28 46p NKT781 80p 
20p B8X27 47p 001 500 
30p B8X28 Sap 001 87p 
l0p B8X60 82p 002 76p 

Sp B8X81 ß8p 0C22 60p 
9p BBX78 15p 002 1309 

llp B8X77 20p 0C2 BOp 
llp B8X78 26p 002 40p 
26p B8124 16p OM ßóp 
27p B8125 16D 002 80p 
129 1481526 17p 002 SOp 
12p 518527 16D 0C3 609 
150 B6Y28 17p 003 80p 
27D B8Y29 17p 004 22p 
27p BBY32 ß6p OC4 ß6p 
SOp B8Y36 S6p 004 15: 
60p 138137 86p 004 12p 
86D B8Y38 SOP 004 16p 
30D 88139 28p 007 16p 
409 138143 50p 007 129 
Sop BBY51 Sßp 007 l2p 
60p B8Y52 82p 007 80p 
l5p B8Y53 87p 007 304. 
l6p BBY54 40p 007 22p 
16p 88156 90p 007 22p 
35p B8Y79 46p 007 SOp 

22D 138190 67p 007 20p 
82D B8Y95A 12p 008 209 
97p C424 16p 008 D 20p 
16p 0450 15p 008 260 
20p 021102 80p 008 D 1614 

15p 0ET113 209 008 25p 
30p GET114 008 25 
80p 621118 80p 001 9 26p 
27p 021120 Up 00140 82p 
40p 021873 12p 00170 26p 
60p 6ET880 800 00171 80p 

11ap 9ET887 20p 00200 40p 
049 OET889 ß8p 00201 800 
80p 0E1890 22p 00202 76p 
SOp 0E1898 Up 00203 40p 
76p 0ET897 211p 00204 40p 
80p 0ET898 ££p 00203 75p 

1269 MAT100 86p 00206 96p 
106p MAT101 260 00207 769 
126p MAT120 Up 00971 42p 
100p MAT121 86p 02P12 60p 
86p MJ400 107p 021180 409 
47p MJ420 SOp ORP81 42p 
28p M1421 80p P348A 28p 
20p 263480 102p 81140 16p 
16p MJ440 Up BT141 20p 
Up M7480 070 11834 820 
S6p MJ481 126p 1I843 40p 
18p M1490 1909 1I844 lOp 
Up 163491 187p 1I645 570 
ley MJE840 60p 1I848 110 
30p MJE370 80p TI847 llp 
26p MJ2871 SOp TI848 Up 
80p 263E620 80D TI849 129 
85p 1(3E621 700 TI850 12p 
82D MPF102 40p 1I861 10p 

p MPF104 87p Ti8b3 
MPF108 11852122p 

20 
200 MPF106 87p XB112 lop 
150 MP83638 Up X0141 86p 
16p NKT124 4ßp ZTX107 16p 
lOp NKT125 279 ZTX108 1ßp 
16p NKT128 27p ZTX109 l5p 
16p NKT128 27p ZTX300 12p 
Shp NKT136 27p ZTX301 16p 
14p NKT187 821 ZTX302 g0p 
19p 2111210 SOp 11X303 20p 
Sop NKT211 SOp ZTX304 86p 
Up 26111212 800 ZTX500 16p 
88p 2111213 SOp ZTX501 16p 
47p 2II1214 200 ZTX602 SOp 
268 NKT216 28p ZTX609 17p 
28p NKT216 Up ZTX504 40p 
20p 51111217 400 11X531 26P 

Integrated 
Circuits 
CA3000 180p 
CA3005 117p 
CA30137 888p 
CA3011 76p 
CA3012 88p 
CA3013 106p 
CA3014 1241? 
CA9018 84p 
CA3018A 

110p 
CA3019 849 
CA3020 1889 
CA3020A1009 

CA3021 158D 
CA3022 1800 
CA3023 1869 
CA3028 100p 
CA3028A 74p 
CA3028B 

106p 
CA3029 87p 
CA3029A 

1860 
CA3030 187p 
CA3035 128p 
CA3036 78p 
CA3039 82D 
CA3041 109p 
CA3042 1099 
CA3043 1570 
CA3044 120D 
CA9045 lßßp 
CA8048 81p 
CA8047 187p 
CA8048 804p 
CA3049 1809 
CA3050 1850 
CA3051 184p 
CA9052 184p 
CA3059 48p 
CA3054 lO9p 
CA3036 240p 
CA3059 186p 
CA3064 1209 
FCH101 86p 
FCH111 106p 
FCH121 106p 
FCH131 609 
FC0141 loop 
FC11151 105p 
F011171 190p 
FCH181 1030 
FCH191 l0op 
FCH201 180p 
FCH211 130p 
FC11221 1809 
FCH231 160p 
FCJ101 100p 
901111 160p 
FCJ121 276p 
FCJ131 276p 
903141 6259 
F0J201 loop 
FCJ211 2769 
FCK101 480p 
FCL101 230p 
FCY101 102p 
FJH101 26p 

9311111 70p 827437 84p 
16311121 26p 827440 2014 
9311181 25D 8147441AN 
FJ11141 860 730 
9311161 26p 827442 75p 
F3H161 70p 827446 100p 
9311171 25D 827447 135p 
9311181 869 827448 125D 
16311221 25p 827450 20p 
9311231 25p 827451 20p 
930241 8634 827453 20p 
920261 25p 827454 20p 
F33101 609 827460 SOp 
F33111 50p 827472 309 
931121 80p 827473 40p 
F33131 809 827474 40p 
1633141 1259 8207475 45p 
F33181 76p 8N7476 45p 
933191 65p 827483 87p 
933211 126p 827486 380 
923251 126D 827490 87p 
FJL101 1269 8N7492 87p 
FJY101 26D 827493 87p 
I012 6190 827496 87p 
L900 40p 827498 87p 
L914 40p 8274107 629 
L923 40p 8274163 
1.14380 1220 186p 
26C7249 801 8274164 
M07809 847p 200p 
5607889 1489 8274160 
MC790P 124p 180D 
MC79216 86p 8274161 
MC7999 68p 880p 
14C1303L 8274164 

200p S20p 
MC1304P 8274165 

225p 2259 
M01805P 8274192 

8889 176y 
140838P 8274193 

6490 176p 
MC1435P TAA241 

845p 182y 
M015620 TAA242 

481p 425p 
MC170900 TAA243 150p 

949 TAA263 76p 
13904000P TAA293 97p 

55p TAA300175D 
827400 209 1AA310126p 
8147401 20p TAA320 729 
827402 20p TAA850176D 
8117403 20p TAA495147p 
827404 20p TAA621182D 
827405 20p TAA522 8001, 
827406 80p TAA530 4969 
827408 SOD TAA811445y 
827409 20p TAB101 07p 
827410 800 TAD100 150D 
827411 239 TAD110 150p 
827412 48p 8L403D 15 p 
827413 SOp 81.7020 1479 
TE7416 84p UA702A 280D 
827417 849 UA702C 779 
827420 Sop 11A703C 1375 
BN7423 61p UA709C 45p 
827427 48p UA7100124D 
827428 80p 1.1A718 187p 
827430 80p UA723C 1009 
827432 481 UA7300 100D 
8117433 80p UA741C 80p 

BRIDGE 
RECTIFIERS 
PLASTIC 
ENCAPSULATED 
600 PIV lA 609 
50 PIV 2A 46p 

100 PIV 2A 60p 
200 PIV 2A 66p 
400 PIV 2A 80p 

50 PIT 4A 
100 PIT 4A 
200 PIV 4A 
400 PIV 4A 
600 PIV 4A 

50 PIT BA 
100 PIT BA 
200 PIV BA 
400 PIV SA 
600 PIT 6A 

40p 
ß0p 
6áp 
8ßp 
70p 
45p 
669 
ßop 
76p 
85p 

SILICON RECTIFIERS 
MINIATURE WIRE ENDED PLASTIC 

SERIES IN PL CL 
1 AMP 1.6 AMP 8 AMP 

4001 50913, 7p Sp 19p 
4002 100PIV 7p Op Sop 
4003 200PIV 8p lop UP 
4004 400PIV 8p lop 259 
4005 60091V lop 128 Sop 
4006 010PIV l2p 169 27P 
4007 1000PIV 15p 18p 30p 

50+ less 15% 100+ lees 20% 

SILICON RECTIFIERS 
STUD MOUNTING 

65. 10A 17.5A 95A 
100PIV - 46p 50p 21.88 
200PIV Up 50p 66p 81.48 
400PIV 309 66p 829 £1.77 
6009IV 82p BOp 72D 68'18 
800PIV 35p 76p 87p 1847 
1000PIV 40p 86p 5106 6271 

50+ lese 15% 100+ lese 20% 

REFER DIODES 
400Mal 15 WATT I 10 WATT 

33-33 V 2,4-100 39-100V 
lop each Up each I 40p each 
25+ lees 15% 100+ leas 20% 

TRANSISTOR DISCOUNTS:- 12 + 10%; 
25 + 15%; 100 + 20% any one type. Post- 
age on all Semi Conduttore 7p extra. 
S.A.E. POR FULL LISTS. 

0A'1 38D 
0132 469 25Z5 42p E2681 80p 
OZ4 80p 25Z6 Sb 23184 86p 
ILA 20p 30015 80p EM85 6100 
IRS 40p 30017 90p EM87 70p 
I85 30p 30018 80p E151 40p 
IT4 25p 30165 86p 2186 40p 
IU4 30p 30FL1 76p 16187 42p 
1175 00D 30FL12 120p EZ40 559 
2D21 85p 30FL14 96p EZ41 50p 
3Q4 60p 30L15 86p EZ80 879 
384 86p 30L17 80p EZ81 29p 
3V4 48D 30P12 80p 0132 48p 
5114 760 30919 86p 6Z34 80p 
5114 Shp 30PL1 76p KT86 6206 
5V4 Up 30PL13 930 KT88 6200 
513 401) 30PL14 90p 311.714 75p 
6Z40 40p 35L6 60p PABC80 40p 
8130L2 80p 35W4 86p 16086 60p 
65.07 40p 3524 85p P088 80p 
6A07 40p 357.5 60p PC97 45p 
BAKE 361 50135 409 PC900 48p 
BAKE 80p 5005 60p PCC84 40p 
6AL5 20D 80 660 P0085 40p 
6AM8 SOp 85A2 60p 90088 65p 
BAQS 38p 807 60p PCC89 50p 
6A86 40p 1625 509 900189 66p 
6AT6 Shp 5763 70p PCF80 80p 
BAUB 96p 6148 160 PCF82 84p 
BAVE 80p AZ31 55p PCF84 80p 
6BA8 $$68D 0231 85p P0988 800 
613E6 800 DAF91 80p PCF800 80p 
613116 769 DAF96 Up 909801 60p 
6B36 50p DF91 22p PCF802 11011 

6BQ7A 40p DF96 45p PCF805 809 
61327 90p DK91 40p PCF808 70p 
614118 70p DK92 66p PCF808 76p 
BBWB 86p DK96 609 PCL82 36p 
6BW7 80p DL92 86p PCL83 13410 

6113Z6 409 DL94 489 PCL84 46p 
004 88p 511.96 46p P0185 409 
60D6 1251 DM70 40p PCL88 46p 
601.6 50D DY86 38p PFL200 06p 
60W4 Up D187 Up PL36 659 
691 82p E8800 100p PL81 SOp 
6980 86p 2180F 100p PL82 450 
6913 46p EABC80 Sop PL83 45D 
8914 70p EAF42 86p PL84 403 
6916 85p E891 80p 111600 753 
6918 60p E8041 65p PL504 80p 
6923 86p EBC81 80p 9132 55p 
gm lip 28980 40p P533 839 
634 60p 213983 400 P180 40p 
633 86p E8989 Sßp PY81 30p 
63501 80p EBL21 80P PY82 359 
6J6 80p E086 80p PY83 38p 
6J7 Up EC88 60p PY88 40p 
6X80 40p 20040 060 PY800 40p 
8L60T 46p ECo84 80p P1801 50p 
6LD20 50p ECC85 40p 1725 805 
6Q7 40p 20088 400 U28 80p 
68A7 40p ECF80 86p U50 409 
6807 40p 20982 S5p U62 SSp 
6837 40p E0986 869 1/191 759 
68K7 40p ECH21 670 0281 40p 
68L7 86p 201136 100p 11282 40p 
6827 86p 201142 76p 17301 409 
68Q7 409 E01181 30p 11801 61.80 
64/4 Sbp E0883 469 UABC80 40p 
6V60 26p E0L80 Up UAF42 66p 
81/801 32p ECL82 850 1113G1 50p 
8X4 Shp E01213 70p UBC81 40p 
6X60 80p ECL86 40p UBF80 40p 
6X601 40P EF37A 120p 113989 Shp 
1002 60p E999 609 170084 49p 
10161 76p E940 60D U0086 40p 
10913 00p F.F41 85p UCF80 óbp 
10914 61.10 2942 70p 1101121 SOp 
12AT8 809 2980 26p 001142 709 
12AT7 80p E986 869 001181 409 
12AU7 80p 2986 80p 1707.82 Up 
12AX7 80p 2989 289 UCL83 OOP 
12AV8 40p EMU 809 UF41 lOp 
12BA6 40p 2992 869 UF80 269 
1913E6 40p EF183 85p 17986 40p 
128117 46p E9184 869 171189 40p 
19AQ5 85p E090 40p 111.41 Up 
20D1 500 EL34 50p 0324 40p 
20F9 46p EL41 Sop UY41 4£p 
SOLI £1.10 EL42 569 11185 40p 
2091 600 E1A1 Sop VR106130229 
2093 80p 2184 56p VR150180259 
20P4 £1.10 EL85 Up 
2095 4120 EL91 85p Add 12p 4a I 
2536 50p EL9d Sip foe poelK 

VALVES 
2524 30p I EMS0 46p 

DIODES & 
1N34A lop 
124914 7p 
12918 10p 
AA119 7p 
AÁ129 lop 
AAZ18 lop 
AAZ16 lop 
BA700 169 
BA102 509 
BA110 Sap 
BA111 13711 
BA112 70p 
BA116 7P 
BA141 8ßp 
BÁ142 UP 
BÁ144 lop 
8.4145 ß0p 

RECTIFIERS 
037M 
OA6 
OAS 
OA10 
OA9 
0A47 
0A70 
05.73 
0A79 
OÁ81 
0A85 
0A90 
OA91 
OA96 
OA200 
OA202 
OA210 

BA154 1Sp 
BAX13 1Sp 
BAX16 7p 
BAY31 7P 
BAY38 16p 
BY100 15p 
731103 2aP 
BY122 87p 
BY124 15P 
1421213 IEp 
BY127 16p 
1111114 52p 
BY210 86P 
BYZ11 80p 
BY212 80p 
BYZ13 £6P 
BYZl6 40p 

87p 
17p 
18p 
22p 
lOp 

89 
7p 

10p 
7p 
89 
7p 
7p 
7D 
7p 
7p 

10p 
17p 
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hri-fiEQffiPdfEvr 
SAVE UP TO 
33J-3% OR MORE 
SEND S.A.E. FOR - 

DISCOUNT PRICE LISTS 

AND PACKAGE OFFERS! 
RECORD DECKS 
BSA 
UA501" £497 
C129t £8'50 
1.11.60 £1040 
610 £1407 

310 £9.40 
810 £8345 
MP80/G800' £1290 
MP60 TPD1 £1718 
MP60 TPD1/ 

0800' £1960 
MP60 TPD2 £1540 
610 TPD1 £2086 
610 TPD1 £1820 
210 Package £966 
HT 70 £1499 
HT70/0800 £1725 
HT 70 Pack £2180 
HT70 Pack/ 

0800' £2895 

GARRARD 
2025 T/C £8.50 
406 £966 
SP25 III £10.25 
13L65B £1845 
AP76 £1885 
13L72B £2295 
8L95B £3250 
401 £2880 
ZERO 100A £3995 
ZERO 1008 £8750 

OOLDRINO 

GL69/2/P 
0L72 
GL72/P 
01.75 
GL76P 
LID75 
LID72 
G99 
6L8bP/C 
LID86 
0101 

12420 
£23 50 
£3055 
£31.85 
£3885 
£395 
£3.55 

£2220 
£8625 
£525 

£2220 

PIONEER 
PL12AC £3580 
PL16C £5135 
PLA35 £8285 

THORERB 
TD126 £8750 
TD126AB £10250 
TX 215 £7-40 
TD160 £2960 
TD150A II f38.95 
TD150AB II £8995 
1150 Plinth £880 
TRII £880 

Stereo Cart idge f Mono 
All others less cartridge 
Carriage 50p extra any model. 

RECORD DECK PACKAGES 
Decke supplied with 
cartridge ready 
wired in teak 
veneered plinth with 
cover. 
Garrard 2025TC/9TAHCD 
Garrard BPIS III/9TAHCD 
Garrard SP25 III/0800 
Garrard SP25 III/2475.6 
Garrard OP26 III/2444-7 
Garrard SP25 115/M44 -E 
SP25 III/0800 (Play -on PIC) 
Garrard AP78/0800 
Garrard AP76/M76-6 
Garrard AP76/M65E 
Garrard AP78/M75EJ 
BOB McDonald MP60/0800 
NOR McDonald 3fP80/M44.7 
BOB McDonald MP60/2444-E 
Goldring 0L72/0800 
Goldring GL7S/6800 
Goldring 0L75/G800E 
Carriage 50p any item 

£1296 
£1896 
£1860 
£1950 
61975 
£2095 
£1976 
£8876 
£8025 
£8226 
£8426 
£1996 
420.95 
£21 -6O 
£34-50 
£4195 
£A495 

SINCLAIR EQUIPMENT 

Prolect 60 
Package 
offers. 

n r.rnn 

i00i64e. 
2 x Z30 amplifier, stereo 80 pre -amp, PZ5 
power supply. £1690 Carr. 379p. Or with 
PZ6 power supply £1800 Carr. 379p. 2 x Z50 
amplifier, stereo 60 pre -amp, PZ8 power 
supply. 120.25. Carr. 379p. 
Transformer for PZ8. £2979 extra. 
Add to any of the above 14.46 for active 
filter unit and £18 -80 for pair of Q16 speakers. 
Project 60 PM Tuner 11675. Carr. 375p. 
All other Sinclair products in stock. 
2000 Amp £21.85 Can. 371P.: 3000 Amp 
12850 Can. 379p.; Neoteric Amp £48.95 

Can. 375p IC12 £1.80 p- & p- lop. 
NEW PROJECT 605-180.97, Carr. 37p. 

LATEST CATALOGUE 
Our 7th edition gives full details of a 
comprehensive range of HI-FI EQUIP- 
MENT, COMPONENTS, TEST EQUIP 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 

VALUE 50P 
320 pages, 
fully illus- 
trated and 
detailing 
thousands of 
bargains. 

li Sr - 
'U. 

SEND NOW 

ONLY 

40p 
PaP 

10p 

TELETON SAQ-206B 
STEREO AMPLIFIER 

Latest exciting release. Brand new model. 
6 + 6 watts ems. Inputs for mag, xtal, aux 
tape. Volume, bass, treble, eliding balance, 
scratch filter and loudness controls. 
OUR PRICE £19.60 Carr. 371, 

BKYWOOD CB208 COMMUNICATION 
RECEIVER 

Solid state. Coverage on 5 bands 200.420 
KHz and -55 to 30 Mils. Illuminated slide 
rule dial. Bandspread. Aerial tuning. BFO, 
AVC, ANL, 'S' meter. AM/CW/BBB. Inte- 
grated speaker and phone socket. Operation 
220/240v AC or 12v DC. Size 325 x 266 x 150 
mm. Complete with Instructions and circuit. 
£2850. Carr. 50p 

LAFAYETTE LA. 824 STEREO 
AMPLIFIER 

il12.6 + 12.5 
watt R.M.S. 
Mag/Cer/Tuner 
/Tape Inputs. 
Excellent per- 
t ormance. 

Compares with ampliflers up to £40. 
OUR PRICE £24, Carr. 379p. 

TAPE CASSETTES 
Top quality in plastic library bones. 

C60 60 min 80p, 3 for 769, 10 for £2.35 
C90 90 min 42p, 3 for £1.05 10 for £3.80 
C120 120 min 62p, 3 for 11.85 10 for £4.20 
Cassette Head Cleaner 80p. P. I P. lop. Extra 

TRANSISTORISED FM TUNER 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6x4x24in. 
3 I.F. stages. 
Double tuned die- 
criminator. Ample 
output to feed most 

amplifiers. Operates on 9 V battery. Coverage 
S8-108Mc/s. Ready built ready for use. Fan- 
tastic value for money. £6871. P. & P. 129p. 
Stereo multiplex adaptors £4979. 

TICK MODEL 117 P.E.T. ELECTRONIC 
VOLTMETER 

Battery operated, 
11 meg input, 26 
rangea. Large 41" 
mirror scale. Size 
51" x 41" x 21". 
DC VOLTS 0.3- 
1200V. AC VOLTS 
3-300V RMS. 8-0 - 
800 V P -P. DC CUR- 
RENT 12 - 12MA. 

Resistance up to 2000M ohm. Decibels 
- 20 to + 51 db. Complete with leads/instruc- 
tlons. £1760, P. & P. 20p. 

MCA.220 AUTOMATIC 
VOLTAGE 
STABILISER 
Input 88-126 VAC- or 
]76-250VAC. Output 120V 
AC, or 240 VAC. BIO VA 
rating. 111-97, care. 50p. 

HOMER INTERCOMS 
Ideal for home, 
office, stores, fac- 
tories, etc. Supplied 
complete with bat- 
teries, cable and 
free instructions. 

2 Station, £2.97, 3 Station £5.25, P. I P. 15p. 
4 Station £888, P. I P. 17p. 

EMI LOUDSPEAKERS 
Model 350. 13" x 8' with 
single tweeter/crossover. 20- 
20,000 Hz. 15 watt RMS. 
Available 8 or 15 ohms. £7.50 
each P. & P. 370. 
Model 450. 13' x 8' with twin 
tweeter/crossover. 55-13,000 
Hz. 8 watt RMS. Available 8 
or 15 ohms. £350 each. P. & 
P. 25 p. 

TE 1018 DE -LUX 
MONO HIGH IMP 
DANCE HEADSET 
Sensitive, soft earpads, 
adjustable headband. 
Magnetic, impedanc9 
2,600 ohms. 
£1.97, P. & P. 15p. 

1St 

MP7 MIXER PREAMPLIFIER 
6 microphone in - 
pute each with 
individual gain 
controls enabling 
complete mixing 

facilities. Battery operated. 91" x 5" x 3". 
Inputs Mies: 3 x 3mV 60K; 2 x 3mV 600 ohm. 
Phono meg. 4mV 50K, Phono ceramic 
100mV 1 meg. Output 250mV 100K. 

18.97. P. I P. 20p. 

:O1d cri 0j1 

1021 STEREO 
LISTENING 
STATION 
For balancing 
gain selection 
loudspeakers 
additional fac' s for stereo headp' 
switching. 

controls, speaker on -off slide switch, st- 
headphone sockets. 6" x 4" x 11". £2 
P. & P. 15p - 

SPECIAL OFFER! 
SINCLAIR PROJECT 60 

STEREO FM TUNER 

The first tuner In the world to use the phase 
lock loop principle -as used for receiving 
signals from space craft because of its vastly 
Improved signal to noise ratio. Provides 
fantastic results even in difficult areas. 
Tuning range 87.5 to 108MHz. Automatic 
stereo indicator. Sensitivity: 2µV. AFC 
range ± 200KHz. Signal to noise ratio: 
65dB. Output voltage 2 x 150mV. Oper- 
ating voltage 25-30V DC. Size 93 x 40 x 
207 mm. REC. LIOT PRICE £22. 
ODONLY PRICE £ 15.75 P.25 P. 

9 
Unrepeatable offer -buy now and rare euer t9. 

U4812 MULTIMETER 
Extremely sturdy instrument for general 
electrical use. 667 o.p.v. 
0/3/1.5/7.5/30/60/150/300/ 
600/900 VDC and 75m V. 
0/3/1.5/7.5/30/60/150/300 
600/900 VAC. 
0/300µA/1.5/6/15/80/150 
600MA/1.5/6 AMP. D.C. 
0/1-5/6/15/60/150/600MA/ 
15/6 AMP. AC. 
0/200 1C 0. 
Accuracy DC 1%.AC 1-5%. 
Knife edge pointer.assi[ror scale. Complete 
with sturdy méat Dying case, leads and 
instructions. 19.50 plus P. & P. 25p. 

PRO -2 PHOTO ELECTRIC RELAY 
SYSTEM 
warning arning 

or counting system 
consleting of an enciter 
and relay unit. Relay 
unit has variable sen- 
sitivity control and 

switch for intermittent alarm operation- 
Enciter unit , . Infra red filter an.lSx>... : te bells, r with 

25p- 
, - s ,` 

ve, 
ARFEDALE MID -RANGE BI - 

As used in world famous 
system. 5' dia. Imped- 

nce 4/8 ohms. High flux 
ceramic magnet. 20 watts 
rms. Brand new £1.50 
Carr- 37p. 

TE -65 VALVE VOLIMETE TE -65 VALVE VOLIMETE28 
ranges. D. volte 

1.5-1,500v. A.C. volts 
1.5-1.500v. Resistance 
up to 1,000 megohme. 
200/240v. A.C. opera- 
tion. Complete with 
probe and instructions. 
£17.50. P. & P. 30p. 
Additional probes avail- 
able: R.F. £2125; H.V. 
£250. 

230 VOLT A.C. 
50 CYCLES 
RELAYS 

Brand new. 3 sets of 
changeover contacts at 
5 amp rating. 500 each. 
P. & P. lop (100 lots £40) 
Quantities available. 

R 

4 Bands covering 550kc/s-30mc/s. B.F.O. 
Built-in Speaker 220/240v. A.C. Brand new 
with instructions. 115.76. Carr. 375p. 

LAFAYETTE HA -600 SOLID STATE 
RECEIVER 

General coverage 
150-40okc/e, 560 
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 
99 x 81". 18 lbs. 220/240v. A.C. or 12v. D.C. 
Brand new with instructions. £60. Can. 50p. 

POWER RHEOSTATS 
High quality ceramic construction. Wind logs embedded in vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
ex -stock. Single hole fixing, lin- dia. shafts. Bulk quantities available. 
23WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 90p, P. Sr P. 79p. 
60 WATT. 10/26/60/100/260/500/1000/2500 or 5000 ohms, £116 P. & P. 71p. 
100 WATT. 1/5/10/25/60/100/250/600/1000 or 2500 ohms, £1.65 P. & P. 75: 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS 
Excellent quality - Low price - Immediate delivery 

S-2606 Panel Mounting 
Bench Mounting G 1 Amp £7.00 

1 Amp £700 II 25 Amp £805 
28 Amp £806l Please add postage 

5 Amp 11175 ALL MODELS 
8 Amp £1590 tip INPUT 230 V 50/60 CYCLES 

c&, -.e. 10 Amp 12250 fs OUTPUT VARIABLE 0-260 
12 Amp 12860 t i a VOLTS 

'ail 20 Amp 249-00 Special discounts for quant ly 

S-260 General Purpose 
Cixe 
911 

IIIII 

llll 

G.W.SMITH & CO.(2,,H2 0 LTD 
10 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-637 2232 
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715 
257/258 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-580 0670 
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: 01-262 0387 

CALLERS 
WELCOME 
MONDAY TO 
SATURDAY 
9AM-6PM 

All Mail Orders ío- 
11-12. Paddington Green. 
London W.2 
Tel. 01-2626562 
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Large Transistor Panels. 
Plug in frame unit with printed circ cards, these contain a number of 2N560 
transistors, these area Silicon N.P.N. type Vc 60v lc 100 Ma Col Disp 500 

Mill/W cut off freq 50 Mcfs, also close tol resistors metal fittings etc. In new 

pond ex USAF surplus, we supply two panel with not less than 40 2N560s. 
Price [I plus 37p post for two. 

Cathode Ray Tubes 
Type 7BP7A 7" flat face, 7Kv E.H.T. 6.3v heater, Emag focus & Deflection, are 
long persistance Blue short with Yell afterglow. Okay for flying spot scanners, 

T.V. to scope conversions etc. Supplied new boxed with connections. 
Price LI.23 plus 30p post. 

Low Voltage Trans. 
These are a small potted trans Pria 115v 50c/s Secs 6v at I amp twice and 260v 

ct at 9 Ma, used in pairs these will supply from 230v mains 6, 12, 18 or 24v 

at I amp or 12v D.C. 2 amps using byphase sect al 260v ç 18 Ma, okay 
far BC221 P.U. A 2v 1 

-L 7,S Pr' 

H.F. Radio Units. 

opt per pair. 

Parts of R4187 Rx, Amp 4207 R.F. & I.F. section tunes 2.8 to 18 Mc/s in 3 

bands, remote tuned by small 24v motor as 2 RF, 1st Mix, 1st IF 2.15 Mc/s, 
2nd Mix, 100Kc 0/P 5 miniature valves, req ext L.O. good tond Price [1.75 
plus 35p post. Amp 4208 I.F. & A.F. section as 2nd L.U. 100Kc filters, 2 

100Kc I.F. stages, Dec, M.L. B.F.O. A.F. amp & 0/P. uses 9 valves, supplied in 
good tond Price [3.50 plus 35p post. Both units supplied with coax Conn, 

circuits etc, used together form good basis for Rx, req ext L.O. for 1st Mix 

MISC ITEMS. 
VALVES. 6X4, ECC83, 6AK6, 85A2, OB2, CV2179 (Sinikir to N78), 
OAKS, EL85, 6BH6 3 for SOp. 65N7, 6, 6SK7M al 5 f 50p. TRIM- 
MER tonds 20pf air s ced ceramic ba new 10 for p or L4 per 100, 

BC221 Freq meters wi inc mains P. . tested 1.2 USH SWITCHES 
with neort4nd one `.e. contact sin g 2 for 35p, 
CONDS L.V. ty 2500uí 50v Wk with cli. IGN 4JNIT 
contains 3 mere re071fftetf re ays toroids, misc 

is, conds,.pots etc. nice nit [1.30, INDI TORS type DM160 
miniaturdXJDe tuning Ind w h gen and pan fixing 4 for 509, 
SELECTOR UNIT contains sm 124v DC moto with worm 
yax swts etc. [1.55. METERS R.F. type 4 amps new tond f0 
U.H.F. Rx sub unit with 10 valves, 1588 Mc/s xta1,914 trans, trimnbers, 
coax plugs & sks etc. [1.60. PHOTO FLASH condr 40uf 2.5Kv size 
6 x 34' [Ig70, CONTAMINATION METERS range y 
per Hr with probe in haversack tested. req 2 x 'L1 
SCOPES American service type USM-24C 1 lees .. - ann 

bandwidth constant 5 c/s to 8 Mc/s, top quality unit L33.50. T 
SISTORS type OC42 with long leads on boards with parts 12 for 5 p 
also with DAT. I type similar to OC71, 10 boards 'ODl111t 40 transis 
etc. for 65p. DIODES ZR22 200 P.I.V. at 8 amps 4 for 60p. TR NSISTORS 
Taxas type 29012a Silicon H.F.-power type N.P.N. Vc 70v lc 2 amps 
Col Disp 40w, cut off 5 Mc/s 2 for 60p. DIODE PANELS contains 18 

ZRI2 diodes 200 P.I.V. at IS amp plus mist parts 8Sp. METER 270 
Deg FSD I Ma size 2' OSD 34' long smile marked 0, 2, 4, 8 x 100 Deg 
Cent new [1.40. 

CIRCUIT DIAGRAMS 
R1155, B.F.L.N with values 50p, RI392, R1475 (88) 30p, B40 50p, CT38 
50p, Stopes CD518 (CT316), 13A, 1035 Mks I, 2 & 3, 1049 Mk3a all 50p ea, 

Sge Gens TFI44G Sop, TF801a 75p, Rx STt? R4187 set of tires parts list 
and block diagram LI. Send SAE for list of eher circs. 

Above prices include post or carriage. All above goods ex equipment unless other 
wise stated. Corr charges apply to U.K. mainland only. SAE with enquiries. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD, S9 SHL 

19 NOW 
S £11.95 

TWO YEARS' GUARANTEE 
ALL MODELS 

405/625: 19' £25-95 
FREE 23' £35.95 
CATALOGUE £1495 

COLOUR TV 19" £145 
OR 25" f185 
LIMITED SUPPLY, REGRET PERSONAL CALLERS ONLY 
A SELECTION OF RECENT YEARS MODELS 
U.K. MANUFACTURE 

TV TUBES REBUILT 
GUARANTEED 2 YEARS 

17" and 19" [S9S; 21" and 23" [6.45 
Exchange Bowls carr. S5p 

COMPONENTS MUST BE CLEARED 
Transistor Radio Cases: 25p 
each. Size 9)" x 6)" x 3)". Post 22p. 
Speakers: 35p. 2)" 8(1. Brand 
new. Post 15p. 
Record Player Cabinets. [3.759 
Designed for the modern auto - 
changer. Size 17' x 15' x 71'. 
p.p. 5Sp. 
Radio: [3.95 8 transistor LW/ 
MW. Free case, battery. Post 15p. 
Precision Tape Motors: [I 195. 
200/250V. Famous German manu- 
facturer. Post 20p. 

Transistor Gang Condensers: 
20p. Miniature AM. Post free. 
Modern Gang Condensers: 30p. 
AM/FM or AM only 2.0p. Post IOp. 
Press Button VHF Tuner 75p. 
Brand new, takes PCF806, PCC89. 
Post 25p. 
Valve ELL80 50p 

SPECIAL OFFER 
Pots.: 25p each Post 5p. D/SW 
500:500 KO. D SW 500/100 KU. 
D/SW I mega 100. KU. S/SW 
500.500 K(1. S SW 500/I meg. 

DUKE & CO. (LONDON) LTD. 
621/3 ROMFORD ROAD, MANOR PARK, E.12. Phone 01.4786001-1-3 

TEXAN 20+ 20 WATT. 
STEREO AMPLIFIER 

Electro Spares can now supply all the components to build the 
"Texan" Amplifier, featured in Practical Wireless May/June 1972. 
All components are brand new with fibre glass p.c. board, all 
metalwork, knobs, finished silver trim front panel, etc. etc. 

TOTAL COST OF COMPLETE COMPONENTS 
ONLY £27.85 -POST FREE f 

All components are available separately, to enable the constructor 
to obtain just what parts he requires at any one time. Please 
send S.A.E. for free list. 
SPECIAL CONTEMPORY STYLE SLIMLINE METAL 
CASE WITH WOODEN END CHEEKS IS NOW 
AVAILABLE FOR THIS AMPLIFIER -DETAILS IN- 
CLUDED WITH ALL LISTS, OR AVAILABLE ON 
RECEIPT OF S.A.E. 

P. E. `GEMINI' 
STEREO AMPLIFIER 

30 Watts (R.M.S.) per Channel into 8 Ohms I ! 
Total Harmonic Distortion 0.02%!! 

Frequency Response (-3 dB) 20Hz-100kHz ! ! 
This high quality Stereo Amplifier for the Home Constructor was 
described in a series of articles in "Practical Electronics", from 
November 1970 to March 1971. lc is now recognised as practically 
the ultimate in High Fidelity and is certainly equal to anything 
one can buy, no matter what the cost, but it is well within the 
capabilities of the ambitious constructor. 
We can now supply a reprint of the articles in booklet form, price S5p plus 4p postage, with free complete component 
price list. 
For free price list only, or a complete free specification, please send 
a foolscap size S.A.E. 
All parts available separately. 

e1/43 21 BROOKSIDE BAR, 
CHESTERFIELD, DERBYSHIRE. 
QUALITY SERVICE VALUE 

ELECTRO SPARES 
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BRAND NEW 
GUARANTEED 

SEMICONDUCTORS & COMPONENTS RETURN OF POST 
SOLE AGENTS FOR SOLID STATES DEVICES INC., (U.S.A.), IN U.K. SERVICE 

TRANSISTORS 
20301 215 2N2924 0.12 
20302 015 2N2925 212 
20303 0.25 2N2926 
20306 0.80 Green 010 
2(1309 030 Yellow 040 
20344A 0-25 Orange 0.10 
2034511 0-25 2N3053 0.15 
20371 215 2N3054 0.47 
2(1374 045 243054 0.48 
20381 0.22 2N3055 0.50 
20417 0-20 2N3390 0.20 
24109 0.49 2N3391 0-20 
2N174 1.40 2N3391A 0-22 
24176 0.75 2N3392 0.18 
24274 0.75 2703393 0-12 
270335 0.75 2N3394 0.12 
2N:51 0.95 2703402 0-17 
24376 1.00 243403 049 
24394 0.93 243404 0.24 
2N388 0.40 243405 0-27 
24404 0.28 2703414 010 
270404 220 243415 0.10 
24456 0-75 243416 0.15 
2N456A 0.75 2N3417 0-21 
2N457A 0.80 2N3570 1ß5 
24491 8-25 243571 142 
2N584 0-28 2143572 0.97 
24591 284 243702 0.10 
2N696 0-15 2N3703 040 
2N697 0.15 243704 0.10 
2N698 0115 2N3705 0.10 
24699 0-29 243706 0-90 
24706 010 243707 040 
2707061 0-12 243708 0.70 
24708 0.18 2703709 0.90 
2N709 0.88 2N3710 0.90 
2N711 0.80 2N3711 0-90 
2N718 0-21 2N3712 0-95 
2N718A 0.80 2N3713 1.08 
2N720 0.50 243714 1.15 
20721 0 55 2N3715 1113 
270914 015 243716 1.80 
24916 0-17 2N3773 2.85 
2N918 0.80 2N3774 8.58 
2N919 0ß0 2N3775 4.19 
24929 0.14 2N3776 5.95 
2N9.,0 0-14 243777 4.84 
2441090 0-23 2N3778 2-25 
2N2091 0-24 2N3779 8-15 
2N1131 0-20 2143780 4.50 
2N1132 0-20 243781 8.87 
2N1184 1117 2143782 837 
2N1302 048 2N3789 1.78 
241303 0.18 2703790 1.90 
2N1304 0-20 293791 2.08 
241305 0-20 2N3792 2-20 
241306 0112 2N3794 0-10 
201307 0112 243819 0118 
2N1308 0115 243820 047 
2NI309 0115 2N2923 0-50 
2N1483 0.90 2N3824 0.75 
241507 0-24 2N3826 0113 
241613 0-20 243854 0.16 
2N1631 0.85 2N3854A 0.18 
2N1637 0-30 2143855 0.18 
2N1638 0-27 2N3855A 0.18 
241671 1-00 243856 0.18 
241701 1.10 2N3856A 0.18 
2N1702 2.15 2N3858 0.18 
2N1711 0.17 2N3858A 0.18 
241893 0-84 2N3859 0-18 
242102 230 2N3859A 0.18 
242147 0.70 243860 0.18 
2N2148 280 243866 0.70 
2N2192 0.40 2703877 0115 
2N2192A 0.40 2N3877A 0118 
242193 0-40 243878 1-22 
27021938 0.4E 2N3879 1.91 
242194 0-27 2703900 0110 
2N2194A 0-80 2N3900A 0ß1 
2702195 0.87 2N390I 0.82 
2N2195A 0.18 243903 0.20 
2022188 0.16 243904 0.17 
2N2219 0.80 2N3905 0ß1 
27022198 0-20 2N3906 0110 
242220 0-20 2N4036 0.40 
2702221 0-20 244037 0.85 
2N2221A 0-22 2704058 0.12 
2N2222 0-20 2N3059 0.90 
2N222278 0-25 244060 0.11 
2N23611 0-11 244061 0-11 
242369 0-12 2N4062 0-11 
2N2369A 0.15 2704302 0-25 
242846 0.41 2704303 0.82 
2N2647 1.20 244913 0-80 
2N2711 0.12 2704914 0.87 
2N2712 0-12 2N4915 0.95 
2N2713 0-17 244916 0.11 
2N2714 0.17 244917 0.17 
2142904 0.18 244918 0.50 
2N2904A 0-25 244919 0.53 
242905 0.28 244920 0.80 
2N2905A 0ß8 2Nº921 0.50 
2N2906 0.18 244922 0.55 
2N2906A 9ß8 244923 0.80 
2N2907 0-18 244926 290 
2N'2907Á O Eb 

N4927 1.00 2244929 1-80 42913 0-75 244930 2115 
242923 0-12 244930 E -E6 

2N4931 2.70 AFI16 0ß3 130307 0.09 131'271 0-21 
245172 0.08 A14117 020 BC307A 0.09 131'272 0-53 
245174 0.22 870118 0-50 BC307VI 0.09 BF273 0ß5 
245175 0.28 AF121 022 130308 0.08 13F274 0.28 
245176 0.82 AF124 0-22 BC.,08A 0.08 13704.57 0 48 
245245 0.43 AF125 0-20 13030813 0-08 111'4.59 0.57 
245190 0.92 AF126 0-19 BC309 0.09 BF459 0 57 
245191 0.98 AF127 0-20 BC309A 0.09 13E921 2.10 
245192 1.24 AF139 0-80 13030911 0.09 1314ß.21A 230 
245193 1.01 AF170 0ß5 110313 030 111,928 0-92 
245194 1.10 AF172 0-25 110327 0.21 1370061 0.27 
245195 1.48 AF178 0.42 310328 0-19 13,098 0.28 
2N5245 048 AF179 0.45 13C337 0-17 131'1/10 0 81 
245457 0.80 AFI80 0.50 130338 017 111'W 11 0.81 
245458 033 AF186 0,0 130130 0-27 BFW15 035 
245459 033 AF200 035 70C131 0-30 13143413 0.23 
3N128 0.83 A14239 0-88 BCY32 0.50 BF2429 0-25 
34138 1-37 AF240 283 110132 050 13FX30 0-25 
371199 1-38 AF279 0.47 700133 025 BFX37 030 
3N140 0.78 AF280 0.47 BCY34 0-30 B707044 0.83 
3N141 0.89 A 4 0.85 B0Y38 0.40 1314X63 248 
34142 0.54 AF211 0.55 13CY39 0.80 131X68 030 
3N143 0.64 AL102 0.75 110140 0.50 701'X84 0.24 
34152 0.79 8L103 0-70 11C14.2 0.15 11701(85 0.29 
34153 0.74 A9Y26 0-25 00143 0-15 BFX86 0.24 
3N154 0-74 A8127 0-30 BCY58 018 BFX87 0-25 
30159 1.00 A8128 0ß5 BCY59 0.19 BFX89 0.90 
3N187 1.80 A0Y29 027 BCY66 0-58 139X89 0.45 
34200 2.07 A8Y50 0-20 BCY67 0132 111110 035 
3N201 105 ASY55 036 50170 015 BFYI I 0.45 

A8Z21 0.51 BCY71 0ß0 BFY17 0.90 
AU103 1ß5 BCY72 0.18 1314110 0.25 
BC107 0-10 BCY87 8.47 111'119 0115 
70C108 0-10 130188 2.40 70FY20 0.50 
BC109 012 BC189 0.80 ßF129 040 
700113 010 13CZ10 0117 130Y37 0-20 
130114 0-12 BCZ11 0.40 BFY41 0.48 
ßC116 0.15 70D115 0 75 13F143 082 
BC116 0.15 13D116 0-75 131,150 0.18 
BC116A 0.18 B0121 0-85 13F1451 0.18 
BC117 020 1313123 0-80 11,152 0-18 
BC118 0-11 B1)124 0.80 111153 045 
13C119 227 1313130 260 1370156 0.84 
BC121 0110 13D131 0-75 131'164 0.41 
110123 0-25 7013132 0.75 131'175 0.40 
ßC125 0-15 B13135 038 131-Y76 0-22 
B0126 0110 7013130 0-44 111,177 024 
110132 0.80 BD137 0.47 11141/78 0.88 
1335134 011 7013138 0.55 BFY90 0.55 
13C135 011 13D139 0-82 1370139 0.30 
130136 015 703)140 0.78 139X19 043 
BC137 0-15 BDY18 1-25 138X20 0-14 
BC138 0110 7013011 1.50 BSX21 0110 
70C140 0.80 BDY17 1-50 130X26 0.84 
B0141 0-84 BDY18 1.75 708X27 0.84 
130142 0.18 513519 197 7082428 0115 
110143 0ß1 111/120 0.92 708X29 0-47 
130144 0-24 BDY38 285 138 X30 0.88 
ßC145 0-21 BDY60 0.90 709X59 0-78 
BC147 010 BDY61 0.85 BSX60 0-54 
BC148 0.09 BDY62 0-75 7091461 0.42 
BC199 0.10 BF115 0113 138X76 0.15 
110153 040 709117 0.43 138X77 0110 
700154 041 BF119 0.58 A8X78 0115 
BC157 0-09 119121 0115 708W70 028 
110158 0.10 ßF123 0-27 BB Y24 0-20 
BC159 0-10 BF125 0115 B9125 0.15 
BC160 0.11 BF127 0-27 B9Y26 0-20 
11016770 0.11 BF152 0-20 BSY27 0.16 
BC168B 0.10 BF153 0-28 B0Y28 0-15 
1C1680 0-10 ßF154 018 138138 0.15 
BCI69B 0-11 BF158 015 130139 0-15 
BC169C 0.11 13F159 0ß7 139151 0ß5 
BC170 0.11 111160 0-28 B9152 0116 
BC171 0.18 BF161 0.35 18153 0-25 
130172 0.11 70F163 0 20 B0154 0-30 
BC182 0-10 B9166 0.85 139156 0-79 
BC182L 0.10 BF167 0.18 B8165 0.15 
130183 0-09 139173 0-19 708178 0.40 
BC183L 0.09 BF177 0115 700179 0.40 
110184 0-11 BF178 0115 1381790 0.45 

0 28 
BC184L 011 BF179 0.80 B9Y95A 0.09 
130186 0115 111180 0-35 1335104 1.42 

01.5 
BC187 225 ßF181 0-32 13U105 2116 

220 700204 011 BF182 0.80 0111 0.53 
0 20 

B0205 0-10 BF183 0-40 C407 0.18 
048 700206 0-11 ßF184 0-17 0424 015 
040 BC207 040 BF185 047 C425 0.86 
017 BC268 0.09 ßF194 014 C426 0-25 

ß 4E 
110209 010 BF196 0-15 C429 0-25 

0 47 
130211 0.80 BF196 015 C444 0118 

017 B0212K 0.10 ßF197 0-15 134003 0.82 
015 BC212L 0.12 BF198 0.15 GET111 0.45 

BC214L 0.14 BF199 0.18 ß.T113 0-20 
084 110236 0.16 ßF200 0.85 GET114 0110 

BC237 0.08 BF224J 0-14 1170T115 0.90 
00 

49 B0238 0.08 BF2253 0.19 GET119 0.85 

0.56 150 
B0239 0.08 BF257 0ß2 GET120 0115 

045 700251 0ß0 111,238 0ß2 GET535 0ß0 
ObO 

700252 0-18 BF244 016 OET536 Oß0 
128 70C253 Oß8 BF245 0.83 

BC257 0.08 ßF246 0.48 GET538 0-20 055 BC268 0-08 ßF247 049 GET873 0.12 083 BC259 0.11 ßF254 0-14 GET880 0-80 
ßC261 0.20 PR BC262 048 

ßF256 0-15 GET883 0-20 
260 ßC263 0.23 BF257 0.41 GET887 Oß0 
160 SC300 0-42 ßF258 0.48 GET890 022 í 7b ßC.,01 0-34 ßF259 0.48 GET895 0ß5 0.24 
0.25 130302 0ß7 ßF261 0-23 MA8001 0.16 
13.136 700303 0-50 ßF264 145 MÁ8002 0-47 
0ß4 130304 0.43 ßF270 0.215 MA8003 0-47 

Post 6 Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (MIN.) Matching charge (audio transistors only) 15p. extra per pair. Prices subject co alteration without prior notice. 

40050 
40251 
40309 
40310 
40313 
40316 
40318 
9032'2 
40360 
40361 
40362 
43063 
40389 
40394 
40395 
40406 
40407 
40408 
40409 
40410 
40411 
40414 
40438 
40467A 
40468 A 
40600 
40601 
40602 
40603 
40604 
40636 
40673 
AC107 
AC113 
AC115 
AC117 
AC121 
AC126 
AC127 
AC128 
AC141K 
AC142K 
AC151V 
AC152V 
AC153 
AC153K 
AC154 
AC17fi 
AC176K 
AC187K 
AC188K 
ACY17 
ACY18 
ACY19 
ACY20 
ACY21 
ACY22 
ACY28 
ACY 30 
ACY39 
ACY40 
ACY41 
ACY44 
AD136V 
AD140 
AD140 
AD142 
AL143 
AD149V 
AD149V 
AD150 
AD161 
AD182 
AD161 
AD162 f 
ADZ11 
A1)212 
AF106 
AF109R 
AF114 
AF115 

050 
0.58 
0118 
037 
1.05 
294 
097 
1 00 
0-35 
037 
040 
081 
037 
0.58 
0-50 
0-40 
031 
041 
049 
053 
140 
242 
1 44 
0.57 
0-35 
0-57 
0-55 
0.40 
049 
0.45 
088 
0.80 
0-30 
0.16 
0-16 
0110 
0-11 
0110 
0110 
0-20 
0.80 
0-25 
0-12 
0.15 
219 
0112 
Oß0 
016 
0.17 
0.17 

TTL. LOGIC I.C. NEW PRICES 
1-24 25+ 1-24 25-f 1-24 25+ 

25 Op Op 25 Op Lp 
8/47400 Oß0 048 807428 0.50 0-41 8N7460 0.20 018 
847401 020 018 8707430 0-14 0.12 8167470 0.80 026 
9147402 0-20 0.18 8/47432 0.42 0.88 847472 0.80 0-25 
9N7403 020 018 S147433 0.71 0.82 947473 0.40 0.34 
9147404 020 0.18 847437 0.52 0.45 847474 0.40 0.84 
0N7405 020 018 847438 0.52 0.45 8147475 045 285 
8707406 030 024 8707430 0.52 0.45 8/47476 0.44 0.89 
947407 030 024 ßN7440 0.20 018 847480 0.70 0.65 
847408 020 018 8N7441AN 0.75 0.72 847481 125 1-07 
8707409 020 018 9N7442 0.79 0.83 8N7482 0.87 0.81 
847410 020 048 9N7º43 1.04 0.88 8N7483 096 0.71 
8N7411 022 020 9N7444 1.04 288 SN7484 0.95 0.85 
8N741.2 0.42 238 847445 1.85 1.70 847485 2.50 2.80 
8147413 030 027 8707446 1.00 0.80 847488 0 83 028 
8N7416 0-30 025 8707447 1.80 120 SN7488 12.4011.80 
847417 030 025 947448 104 0.92 9N7489 4.97 440 
8707420 020 018 847449 Price to be 9N7490 0.75 0.70 
8N7421 022 020 announced shortly 0707491 1.00 0-80 
97074.22 0.48 042 8N7450 020 0-18 847492 0.75 0.70 
847423 0.48 0.41 8N7451 020 0-18 0707493 0.76 0.70 
8707425 0.48 0.42 8707452 020 0.18 847494 0.80 0.74 
0,7426 0 32 0.28 8707453 020 048 847495 0.80 0.74 
8N7427 0.48 0.42 847454 020 048 8707496 0.87 0.77 

SUB -MIN ELECTROLYTIC 
Arial lead 69 each 
Values: (µF/V); 664/64; 1/40: 1.6/22: 25/16: 2.2/63: 47/16; 47/25; 
6.4/6.4; 6-4/25; 10/16; 10/25; 10/64: 125/25: 16/40; 20/16; 20/64: 25/84: 
25/25; 32/10; 32/40: 40/16; 50/6-4: 50/25; 50/40; 64/10: 80/16; 80/25; 
100/64: 125/10; 125/16; 200/10. 

SILICON RECTIFIERS 
PI 50 100 200 400 600 800 
IA 89 9p 10p lip 199 159 
3A 169 17 20P 2240 25p 27P 
6A 95p 35p 324p 859 
106 80p 859 40p 47p 589 66p 
15A 889 45p 480 55P 85p 759 
35A 70p 8013 90p 2100 1140 21.70 
1 amp and 3 amp .are plastic encapsulation. 

10011 1200 
209 
80p 116; 

75p 
87p 
2275 

DIODES & RECTIFIERS 
IN34.4 10p AA119 7p BAX16 124p 708T3/4 2249 
IN914 79 98129 159 BAY18 174p 0A5 179 
14916 7p .4.47.13 12p BAY31 7p 0810 209 
144007 209 AAZ 15 12p BAY38 259 0119 109 
1044 7p 6A217 10p BY100 150 0A47 Sp 
I6113 16p 70A100 159 131103 229 0470 7p 
19120 12p ßA102 255 ßY122 474p 0A73 lop 
I8121 149 BA110 250 ßY124 í5p OÁ79 79 
18130 89 BA114 159 1114128 169 0881 89 
18131 10p BA115 79 701127 17p 0A82 10p 
I8132 129 70A141 179 B1184 67p 0890 Ip 
19920 7p 13A142 17p BYX10 2213 0A91 7p 
1992.2 8p 70A144 129 117,10 859 0,195 7p 
I8923 129 70A145 1713 BYZ11 829 08200 79 
18940 5p BA 154 129 51212 809 0A202 lop 

B AXI3 Op BYZ13 269 TIV307 609 

OPTOELECTRONICS 
MINITRON 3015E 7.SE(IMENT 
INDICATOR (16 PIN DIL) 22-00 

May be driven by 9147447 

TIL 209 LIGIIT EMITTING 
DIODE. Made by TEXAS INST. 
(Red). 859 

B9900 PHOTORF1S78TOR 889 

VEROBOARD 
0.15 0.1 

Matrix Matrix 
21 x 31ín 179 23p 
24 x bin 25p 259 
31 x Olin 265 E5p 
31 x 51n SOD 299 
b x 17ín (Plain) 829 - 
Vero Pins (Bag 01 36) 20P 
Vero Cutter 45p 
Pin insertion Tools (-1 and -15 

matrix) at 55p. 

"SCORPIO" CAP 
DISCHARGE 

IGNITION SYSTEM 

(As published in 
P.E. November 1971) 

Complete kit f10.00 
P. & P. 50p. 

RESISTORS 
Carbon Film 
} watt 5%. 1p. }W, 1W A 21.1 
{ watt 5%, 1p Eí2 Series 
} watt 5%, 1413 
} watt 2%, MIO 49 
I watt 10%, 24p 0W A 6W 
2 watt 10%, 69 E24 Serien. 

Tel. 01-452 0161/2/3 A. MARSHALL & SON 
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 

SLIDE POTENTIOMETERS 
58 mm, TRACK 

SINGLE GANGED. LOG or LIN 
lk to 1M. 402 each. 

TWIN GANGED. LOG or LIN 
11 to 500k 609 each 

MOLLARD C280 M/FOIL 
CAPACITORS 
0.01, 0022, 0-033, 0-047 89 each 
0088, 0-10 .. .. 4p each 
0-15. 0.22, 0-33 .. .. 6p each 
0.47 .. .. .. pp 
0.68 .. .. lip 
1µF .. .. .. 149 
15µF .. .. 218 
2.2µF .. .. 259 

WIRE -WOUND RESISTORS 
2.5 watt 5% (up to 270 ohms 

only). 7p 
5 watt 5% (up to 8.2k CI only), 9p 
10 watt 5% (up to 26k11 only), 

10P 

POTENTIOMETERS 
Carbon: 
Log, or Lin., less switch. 168 
Log. or Lin., with switch, 259 
Wire -wound Pote (3W). 889 
Twin Ganged Stereo Pots, Log. 
or Lin. 40p. 

PRESETS (CARBON) 
0-1 Watt 69 VERTICAL 
0.2 Watt 69 OR 
0-3 Watt 71p HORIZONTAL 

SPECIAL OFFER 
TOSHIBA TH9018P 

20 WATT AMP 2860 
TH9014P PRE -AMP ill .26 

CALLERS WELCOME 
BRS. 9-5.80 MOB.-FRI. 

9-6.0 SAT. 
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24, 
HARLO 

WOOWDHILL, C. , ESSEX 
HADLEY Add Sp P. A P. Price list B.A.E. 

No callers please. 

All our stocks are brand new with money back guarantee 

TRANSISTORS 
AC107 15P 
AC126 lip 
ACI27 lip 
ACI28 lip 
AC176 26p 
AC141K 200 
AC142K 209 
AD14 40p 
AD160 440 
AD161 
AD182 M/PS51) 

AF114 16p 
AF1i6 lóp 
AF116 16p 
AF117 16p 

AL102 
ALDO 
AU103 
AU 111 
BC107 
BC108 
BC109 
BC164 
BC188 
BC189 
BC182L 
BC183L 
BC184L 
BC212L 
BC214L 

p9p 
86p 
96D 

Bp 
8p 

800 
eo 

100 
lip 

8p 
130 

8pp 

Bp 

CAPACITORS 

BD116 
BD121 
BD130 
BD131 
BF194 
BFY60 
BFY51 
B6Y96A 
ME0402 
ME0404 
ME4401 
ME4102 
16E6002 , 

ME8101 
ME6102 
MP81I1 
MP8611 
MP8513 
0041 

79p 

48p 
69p 
150 
16p 

Ì6 
18p 

lOp 
18p 
149 
14p 
16p 
Up 

I8p 

0014 
0046 
OC71 
0072 
0081 
00811) 
0083 
0C170 
00200 
00201 
OC26 
0C28 
0029 
0C36 
0C38 
TIP29A 
TIP30A 
TIP81A 
TIP32A 

18p 
18p 
lip 
180 
lap 
1100 
Up 
230 
250 
Up 
80p 

86p 
Up 
48p 
66p 

09p 

TIP33A 
TIP34A 
2/4897 
2101171 
2311304 
2E1305 
2N2646 
2E2926 
283053 
2/43086 
2N8702 
2N3703 
2E3704 
2E3705 
2E3706 
2N3707 
2N3708 
2143709 
2E3710 

95p 
91.00 

18p 
Up 
25p 
25p 
47p 
10p 
20p 
49p 
12p 
12p 
12p 
12p 
lop 
lop 

9p 
lOp 
10p 

2103711 10p 
40251 411p 
40636 660 

DIODES 
IN4001 
IN400'2 
IN4003 
I84004 
0A90 
04.91 
OA200 
0A202 
I844 
1N4149 
W 02 

4p 
4p 

p 
80 
OlOp 

811 
1000 

4p 
8330 

MINITRON DIGITAL INDICATOR 
TYPE 3015F Reads 0-9 and decimals 

(Data Sheet on request) 

ONLY £1.50 
for one month only 

16 DIL Socket 
Driven by 7447 

MULLARD POLYESTER CAPACITORS 0280 SERIES 
250V P.C. mounting: 0.01µF,0.0 6µF.0022µF,8p.0.083µF.0.047µF,0.068MF.80.0.1µF,4p. 
0.16µF, 0.22µF, 6p. 0.33µF, 69p.0.47µF, 8Ip. 0.68µP.11p.1.0µF, l8p.1.6µF, 130D 2211F, Up. 

MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0001µF, 0.0016µF, 0.0022µF, 00083µF, 00047µF, SIp. 0.0068µF,0-01µF,0.016µF, 
0022µF, 0033µF, ßp. 0047µF, 0068µF, 0.1µF, 4p. 0.16µF, Op. 0.22µF. Sip 033µF, lip. 
0.47µF. 1ßp. 
160V: 001µF, 0016µF, 0.022µF, 0.033µF, 0047µF, 0068µF, ßp. 0.1µF ß1p 016µF, 4ip. 
0.22µF. Op. 0.83µF, 8p. 0.4702F, 7Ip. 068µF, 11p- 10µF. 189. 

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each 
(µF/V) 10/26, 20/2.5, 80/2.6, 160/2.5, 3'20/2.6, 500/2'5, 8/4, 82/4, 64/4, 126/4, 260/4, 400/4, 
8.4/6.4, 26/64, 60/6'4, 100/6.4. 200/6.4, 320/6.4, 4/10, 16/10. 32/10, 64/10, 126/10, 200/10, 
26/16, 10/16, 20/16, 40/16, 80/18, 125/16, 1.6/25, 6.4/26, 12.6/25, 26/25, 60/26, 80/26, 1/40, 
4/40, 0/40, 16/40, 32/40, 50/40, 084/64, 2.5/04, 8/64, 10/84, 20/64. 32/64. 

MULLARD C437 SERIES 
100/40, 160/25, 280/16, 400((10, 840/6.4, 800/4, 1000/2.6, Op. 100/64, 160/40, 21)0/26, 400/16, 
640/10, 1280/4, 1000/6.4, 1800/2.5, 129.,160/64, 260/40, 400/2.5, 640/16, 2000/4, 1000/10, 
1600/64, 2500/26, iSp. 250/64, 400/40, 840/26. 3200/4, 1000/16, 1600/10, 2500/64, 
4000/26. 18). 

Miniature Fixed Ceramic Plate Op each. 
Preferred value. from 1-Opf to 10,000 pt. 

30p 
95p 

SUPER LOW 
PRICED LINEAR I.C'S 

301A To99 49p 
301A DIL 45p 
7090 To99 28p 
709C DIL 806 
7230 To99 87p 
7230 DIL 996 
741C To99 866 
7410 DIL 84p 
741C Bp In D1L 849 
747C DIL 409 
7480 To99 Up 

VOLUME CONTROLS 
Potentiometers 
Carbon track 500 0 to 2.2M R 
Log or Linear - 

single 18p. Deal gang (stereo) 406. 
Any type with D.P. switch 18p extra. 
RESISTORS 
} watt 0% carbon 1p each 
I watt 10% carbon 1p each 
range 2.7 0 to 10 M O type TRI 
triple rated 4-1--I. tin oxide x 2% 
range 10 0 to l M O. 8p each 
SLIDE SWITCH 
HOST SPOT lop each 
8P Three Position 12p each 
MINIATURE NEON LAMPS 
240v or 110v 1-4 6p, a plus 45p each. 
CARBON SKELETON 
PRE-SETS 
Small high quality, type PH, linear only: 
100 0, 220 0, 470 t3, 1K, 2K2, 4147, 
10K, 22K, 47K, 100K, 220K, 470K, 1M, 
2312, 4M7, 10M O. Vertical or horizontal 
mounting, 6p each. 

BARGAIN TTL'S 
8p Op 

=8N7400 0.16 =8N7470 0.29 
=8107401 0.36 =8107472 0.29 
=8107402 0.16 =8107473 0.87 
=8107403 0.16 =8107474 0.87 
=8107404 0.16 =8N7476 0-47 
=8107405 0.15 =8N7470 0.48 
=0N7407 018 =8N7480 0.67 
=8/47408 0.76 =8107481 0.97 
=13N7409 0.18 =8147482 0.97 
=8317410 0.16 =8317483 1.10 
=8N7413 0.89 =BN7486 082 
=8107416 0.48 =0N7490 0-67 
=8107417 0.48 =8107491AN 0.87 
=8147420 0.16 =8107492 0.67 
=8147430 0.16 =8107493 067 
=8N7440 0.16 =8N7494 077 
=8517441 067 =0N7493 077 
=8/47442 067 =8107498 0.77 
=ßN7443 1.86 =81074100 1.76 
=8N7444 1.96 =81074104 0.97 
=8107445 1OS =01174105 087 
=8107446 0-97 =8N74107 040 
-8107447 097 =81074110 0.56 
=-13N7448 
=0307460 

087 
016 

=8N74111 
=83074110 

1.85 
1-00 

-8307961 0.16 =83074119 1.86 

=8/47463 
=8N7464 

0.16 
0.16 

=83074121 
=-8108107414174146 

0.67 

10.-9807 60 
=8107460 0.16 =8874150 1.80 

ACI27 h AC128 
1-9 18p 
10 plue llp 
100 plus 90 

2113066 
1-9 490 
10 plus 469 

Pack of 10 
2N29260 606 

unbranded but 
tested 

Unmarked but fully 
tested 

2N3055 
1-9 80p 
10 plus Up 

AD161, AD102 
M/P 

1-9 Up 
10 plue 48p 

BC107-BC108 
BC109 

1-9 8p 
10-99 7p 
100 plus Op 

BC 182L:-3-4-212-4 
1-9. 8p 
10 plue 7P 

Pack of 10 
Plastic BC109 5 O 

o 

Eta 

become 
a RADIO -AMATEUR ! 

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

free ! Brochure, without obligation to: 

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

NAME:_ 

ADDRESS' 
WB112 

BLOCK CAPS please 

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 IS watts 
Bees Resonance 45 c.p.s. 
Flux Density 12,000 gauss 
Voice Coil impedance 

3 or 8 or 15 ohm models 
Response 45-13,000 c.p.s. 

8 
POST 
FREE 

GUITAR MODEL "GROUP 25" f8 
Heavy duty 25 watt rating 
20 plans, cubic tables, crossover data and 
Catalogue 42p post free. Catalogue only Sp. 

Baker Reproducers ltd. 
Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684.1665 

LEARN RADIO 
& ELECTRONICS AT HOME 
No knowledge needed- 

build as you learn with 
the exciting new 

'Technatron' kit. No 
SEND FOR FREE 76 PAGE 

ELECTRONICS, C & G, 

Extras. Tools, transistors, 
meter etc. All supplied. 
You could build a 
radio in weeks. 
GUIDE TO RADIO/TY, 
TELECOMMS ETC. 

Dept. B35 Aldermaston Court, Reading RG7 4PF 

tName Address 

650 

Ace 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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SUPERSOUND 13 HI-FI 
MONO AMPLIFIER 

A superb solid 
state audio 
amplifier. Brand 
new component. 
throughout. 6 
silicon transistors 
plue 2 power out- 
put transistors In 
mush -pull. Full 
wave rectlfice- 
lion. Output 
approx. 19 watts 

r.m.e. into ohm. Frequency response 1211z-30KHz t 3db. Fully integrated pre -amplifier stage with separate 
Volume, Bau boost and Treble cut controls. Suitable for 
8.16 ohm speakers. Input for ceramic or crystal cartridge. 
Sensitivity approx. 40inV for full output. Supplied ready 
built and tested, with knob., escutcheon panel, Input and 
output plugs. Overall else 8' high z 0' wide x 79' deep. 
AC 200/250V. 
PRICE /1060. P. A P. 25p. 

De Luxe Stereo Amplifier 
A.C. mains 
200.240 v. 
U 1 n g 
heavy duty 
fully isola- 
ted mains 
transform- 
er with full 
crave reati- 
/ication 
giving ade - 
q u a t 
smoothing 
with negll- 
gihle hum. 

Valve line up. -2 a. LCL88 Triode Pentodes. 1 x EZ80 
as rectifier. Two dual potentiometers are provided for 
bass and treble control, giving bus and treble boost and 
cut. A dual volume control I. used. Balance of the left and 
right hand channels can be adjusted by meats of a sepa- 
rats'Balaned control fitted at the rear of the chassis. 
Input sensitivity is approximately 300mjv for full peak 
output of 4 watts per channel (8 watt. mono). Into 3 ohm 
speaker. Full negative feedback In a carefully calculated 
circuit, allows high volume levels to be need with negligible 
distortion. Supplied complete with knobs, chassis size 
11"w x 4"d. Overall height including valves 5". Ready 
bull! A toted to a high standard. PRICE ¿8 92 P.@ P. 45p. 

NEW! POWER SUPPLY UNIT 
200/240v. A.C. Input. Four switched fully smoothed D.C. 
outputs giving 8v. and 79e. and 9v. and 12v. at 7 atop 
continuous (1 ¡amp intermittent). 
Fitted Insulated output terminals and pilot lamp indicator. 
Hammer finish metal case overall else 8' x 9t' x 21'. 
Suitable for Transistor Radios, Tape Recorders, Ampli- 
fiers etc. etc. Ready built and tested. 

PRICE £4.50 P & P 35p. 
BLACK ANODISED. 1ág. ALUMINIUM HEAT SINKS. 
For TO9, complete with mica's and hoches. Sloe 21- x s' approx. 25p pair. P. A P. 5p. 

HIGH GRADE COPPER LAMINATE BOARDS. 
S x d x r}In. FIVE for 90p. P. A P. 19p. 

COILED SPRING BACK TELEPHONE CABLE. Closed 
approx. 10' extends to 351°. 4 core or 8 core. 25p each 
P. & P. 6p. 6 or r lost free. LIMITED NUMBER! 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 19 Its aticeº. Primary: 0-210-240v. 
Secondary comhinatlo 0 -5 -10 -15 -20 -2:x -30-35-40-60e. 
half wave at 1 amp. r 10-0-10, 20-0-20, 301-0-30v. at 
2 ampe full wave. Size in. long x 31in. wide x lin. deep. 
Price 11.76 P. 6 P. 30p. 

INS TRANSFORMER. Por traneistnr power supplies. 
v. Sec. 9-0-9 at 600mA.- ,. P. A P. 13 

Prl. 200/2 
P 40v. Sec. 10-0-10 at 2 amp. 61.88. P. A 1'. 30 

SPECIAL CIME MAI. .. . 

A.C. Input 35v at 19 argqilP A.C. output overall el 21' x 2f' x 3' approx.pr'table drop thtough or rertica 
mounting 763. P. & P. Op. 

GENERAL P 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and Imitable for 
nee with valve or transistor equipment. 9-18v, battery or from H.T. line 200/300v. Frequene 
response 15Hz-26KHz. Gain 28dB. Solid en 
iodation size 1f' z 19' x 1'. Brand new comp 
with Instructions. Price 88p. P. A P. 13p. 

HANDBOOK OF TRANSISTO M EQUIVALENTS AND 
SUBSTITUTES // 

A muet for servicemen and home constructors. Including 
many 1000's of British, U.S.A. Enropean and Japanese 
transistors. ONLY 40p. Poet bp. 

Open 9-5.30 Monday to 
Saturday 
Early closing Wed. 1 p.m. 
A few minabs from South WimSle- 
don Tube Sialion. 

4 -SPEED RECORD PLAYER BARGAINS 
Mann models. All brand new In maker's packing. 
LATEST B.S.R. 0100/0l21 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge ¿6.97 Carr. 60p. 
With stereo cartridge ¿7.97 Carr. 50p. 
LATEST GARRARD MODELS. S.A.E. for latest Prices ! 

PRECISION ENGINEERED PLIJTHS 
Beautifully constructed In heavy gauge Coloreoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 20261'C, 2600, 9000, 8600, 5100, 
RPM II and III, 51,055, AT80 etc. or S.S.S. C109, 
C129, A21 etc. Cholos of Black leatherette or Teak 
grabs finish. Size 129- z 141' z 3t' high (approx. 79' 
high, including rigid smoked acrylic cover). 
PRICE 8660. P. 6 P. 80p. 

LATEST ACOS GP91/1SC mono compatible cartridge with 
t/o rtylue for LP/EP/78. Universal mounting bracket. 
11.60 P. & P. 8p. 
SOIH)TONE STAHC COMPATIBLE STEREO CARTRIDGE 
TÍO stylus Diamond Stereo LP and Sapphire 78. 
ONLY ¿2.50 P. & P. 10p. Also available fitted with twin 
Diaeond TÍO stylus fee Stereo LP. N. P. A P. 10p. 
LATEST ROSETTE T/0 STEREO/COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. 11.68 P. 6 P. 10p. 
LATEST ROSETTE T/0 MONO COMPATIBLE CART. 
RIDGE for playing EP/LP/78 mono or stereo record. 
on mono equipment. Only ¿1.60 P. & P. 10p. 

QUALITY RECORD PLAYER AMPLIFIER MX 11 
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. She 71n. wide x 3in. deep x 8m, high. Heady 
built and touted. PRICE £8.76 P. P. 40p 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit Into cabinet below. 
PRICE 14.88 P. A P. 60p. 
DELUXE QUALITY. PORTABLE R/P CABINET ME H. 
Uncut motor board sine 141 x 121n. clearance 21n. below, 
641n. above. Will take above amplifier and any B.B.R. or 
(GARRARD changer or Single Player (ezcept ATOO and 
8P26). Size 18 x 15 x 81n. PRICE 44.75, P. & P. 50p. 

SPECIAL OFFER ! 
HI-FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most 
attractive Tygan-Vynair Iront. Size 16t' high z 109. 
wide z 59' deep. Fitted with F..M.I. Ceramic Magnet 
13" z 8' bass unit, two H.F. tweeter unite and 
crossover. Power handling 10 watts. Available 3 or 
8 or 16 ohms Impedance. 

OUR PRICE £8.40 Carr. 65p 
Cabinet Available Separately 14dí0 Carr 80p 
Also available in 8 ohms with EMI 19' z 8' bass 
speaker with parultic tweeter 8660 Cart. 85p 

LOUDSPEAKER BARGAINS 
51n. 3 ohm /1.06. P. A P. 15p. 7 x 41n. 3 ohm 01.102 P. 6 P. 
20p, In X 81n. 8 or le ohm 11.50, P A P. 30p, E.M.I. 
8 x Sin. 3 ohm with high flux magnet ¿182, P. a P. 20p 
E.M.S. 139 x em. with high flux ceramic magnet S, 8 o 
15 ohm /8B0, P. a P. 90p. E.M.I. 13 x Bin. 3, 8 
or 15 ohm with two Inbuilt tweetere and crossover net- 
work 14.50. P. A P. S0p. E.M.I. 13 x 8in, twin con 
(parasitic tweeter) 8 ohm /8.56, P. A P. 30p. 
BRAND NEW. Illls. 15w. 11/0 Speaker., 3 or 15 ohms 
Current production by well-known British maker. Now 
with Hlfiin ceramic ferrobar magnet assembly /S-76 
(Miter models 25w. 68.76, 35w. ¿8.60. P. 6 P. 98p 

SPECIAL OFFER! 

LIMITED NUMBER OF BRAND 
NEW ELAC 10' TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
plaeticleed cone surround. 

1675. P. A P. 26p. 

12m. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. 3, 8 or 16 ohm 12.20, P. & P. 30p. 
85 ohm SPEAKERS 3m. only 68p P. & P. 13p. 
"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Size 111' z 1444' z 1j." deep. Weight Igo . Po r 
handling 20W r.m.e. (40W peak). Impedance 8 ohm only. 
Reenonse 40Hz-20kHz. Can be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. Send B.A.E. for full details. Only 1676 each. 
P. 6 P. 25p. 
VYNAIR & REXINE SPEAKERS k CABINET FABRICS 
app. 64 in. wide. Usually £1.76 yd., our price 76p yd. 
length P. A P. 15p (min 1 yd.) S.A.E. for samples. 

HI-FI STEREO HEADPHONES 
AdJustable headband with comfortable fiesifoam ear - 

off.. Wired and fitted with standard stereo Sin lack 
rag. Frequency response 30-15.000Hs. Matching 

ante 8.18 ohms. Easily converted for Mono. 
PRICE /9.56, P. & P. 16p. 
HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE 91.06. P. & P. 8p 

CENTRE ZERO MINIATURE MOVING COIL METER. 
100µA. For balance or tuning. Approx. clue 1' x 1' z 1' 
deep. Limited number. 75p. P. A P. 10p. 

HARVERSON IC SUPER SOUND 
IO + IO STEREO AMPLIFIER KIT 

NEW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 
QUALITY READY DRILLED FIBRE GLASS 
PRINTED CIRCUIT BOARD WITH COMPONENT 
IDENTIFICATION CLEARLY MARKED FOR EVEN 
EASIER CONSTRUCTION 

A really lost -class HI -Fl Stereo Amplifier Kit. Uses 14 
ransistors Including Silicon Transistors in the first ev 
tape. on each channel resulting In even lower note 
evel with improved sensitivity. Integrated pre -amp with 

Bass, Treble and two Volume Controla. Suitable for to 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge -instructions included. 
Output stage for any speakers from 6 to 16 ohms. Compact 
deelgn, all parts supplied including drilled metal work 
high quality ready drilled fibreglass printed circuit board, 
smart brushed anodised aluminium front panel with 
matching knob, wire, solder, nuts, bolts -no extra to buy. 
Simple step by step instructions enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.s. per channel Into 6 ohms. 
Frequency response t9dB 12-80,000 Hs Sensitivity: 
better than 80mV Into 1M D. Full power bandwidth: 
±3dB 12-16,000 lls. Bus boost approx. to }12dß. 
Treble out approx. to - 18dß. Negative -feedback 16dB 
over main amp. Power requirements 85v. at 1.0 amp. 
Overall Size 12'w. z 8'd. z 21'b. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 
AMPLIFIER KIT 110.60 P. A P. 15p 
(Magnetic Input componente 30p eztral 
POWER PACK KIT .. 63.00 P. & P. 30p 
CABINET .. 68.00 P. & P. 30p 

(Post Free If all unite purchased at same time) 
Full after sales service 

Also available ready built and tested 621.00. Poet Free. 
Note: The above amplifier ie sufmbie for feeding too mono 
source. into inputs (e.g. mike, radio, haw record decke, ete.) 
and will then provide miring and Jading fseilitim for med 
lung powered Ili Fi Dneuihsgur ass, ate. 

8 -VALVE AUDIO 
AMPLIFIER HASS ME II. 
Designed for HI-FI reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge 'metal 
rhasels, size 79' w. x 4" d. x 
4f h. Incorporates ECC83, 
F.L84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output true - 
former matched for 8 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving base and treble lift and 
cut. Negative feedback line. Output 44 watts. Front 
panel can be detached and leads extended fer remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only 14.76. P. A P. 35p. 
MIL "FOUR" AMPLIFIER KIT. Similar In appearance 
to HA94 above but employe entirely different and 
advanced circuitry. Complete set of parts, etc. 68.88. 
P. A P. 40p. 

HARVERSON' SUPER MONO AMPLIFIER 
A super quality gram amplifier usinga double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approz. 8.6 watt.. 
Volume and tone controls. Chassis elm only lin. wide 
x 31n. deep x á1m, high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 
BARGAIN PRICE £2.75 P'k P. 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier,. 
withan output of 
14 watts from 2 
EL84. iQa,sh-pull. 
Super rep Onction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs, for mike and 
gram allow record. 
and announcement. 
to follow each other. 
Fully shrouded section wound oinprfl s7orrner to 
match 3-15n speaker and 2 Independent olume controls, 
and separate bue and treble controls are provided 
giving good lift and cut. Valve Ime -up 2 EL84e, ECC83, 
EF88 and EZ80 rectifier Simple inetructlon booklet 
13p (Free with part.). All parte sold separately. ONLY 
17.97 P. 6 P. 66p. 

HARVERSON SURPLUS CO. LTD. (Please write clearly) 
PLEASE NOTE: P. & P. 

170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985 I CH IIES O7(QUOTPEDA 
APPPLLY 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES EXTRAAg 
ORDERS CHARGED 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
30 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I 
THE VALVE SPECIALISTS Telephone 01-722-9090 

0A2 .20 681)7 .79 6R7M -55 1487 .75 9000 1.70 E1191 .10 
OB2 .80 613R8 .83 69A70T .85 1 A5 .24 150B2 .58 E0041 .48 
OZ4 .25 61187 1.25 68A7M .85 19B06G .80 807 .59 E11081 .29 
lA3 .23 6BW6 .72 6807GT .38 1906 .50 5702 80 EBF80 .30 
1A7GT .82 6BW7 .50 68G7GT .38 20D4 1.06 5763 .50 E13F83 .38 
IDIOT .35 61326 .81 69117 .58 200'2 .85 6060 30 EBF89 .26 
1H5GT .88 6CB6A .28 6937 .35 201,1 .98 7193 -53 EBL21 .80 
1L4 .13 6C4 '28 691(70T .28 20P1 .50 7475 .70 EC86 .59 
1N5GT .37 809 .73 68Q7GT .88 20P3 .78 AC/PEN 98 EC88 .59 
1133 .28 6CD6G 1.06 6I:40T .80 20P4 .89 A02/PEN/ 8C92 .34 
184 .22 6C08A .50 6V'60 .17 20P5 1.00 OD .98 ECC32 1.50 
1U4 .29 6CH6 .38 8V6GT .27 25A60 .29 ACEPEN.38 ECC33 1.50 
1U5 .48 6CL6 .43 6X4 .20 25L60 .20 AC/THI -50 EC040 .80 
2021 .35 6CM7 6X501 .25 25Y50 .43 AC/TP .98 80081 .18 
20E5 .50 6005 .80 7136 .58 2524G .28 AI.60 .78 ECC82 .19 
3A4 .25 6CW4 .63 7B7 .32 25Z5 .40 ATP4 .12 80083 .21 
31)6 .19 60E7 .50 7H7 .38 25Z6G .43 AZ1 .40 ECC84 '28 
3Q4 .38 6DT6A .50 7117 .65 30A5 .44 AZ3I .48 ECC85 .82 
3Q6GT .35 6EW6 .55 7Y4 .80 30015 .55 AZ41 .58 ECC88 .35 
384 .28 6F1 .59 724 .50 30017 .74 01.33 .90 E0C189 .48 
4CB6 -50 6F6 .83 9BW6 .50 30018 .58 CV63 .58 E00807 
13008 -50 6813 .33 907 .78 30F5 .81 CYIC .53 1.70 
5T4 30 6814 . 40 10C2 .49 30E1.1 .58 C Y 3I .29 F.CF80 .27 
51340 -30 6F18 .45 1013E7 .50 30FL'2 .58 DAF91 .20 ECF'82 .25 
5V40 .88 6823 .85 10E1 .75 30FL12 .87 DAF96 .88 ECF86 .84 
6Y3OT .25 BF24 .68 10F9 .45 30E1,14 .66 DF9l .14 801'804 
5Z40 .33 6F25 .51 10E18 .35 301.15 .55 DF96 .34 2.10 
SZ4GT 38 6E28 .60 101,011 .53 30L17 .65 DH76 .28 ECH2I .68 
6/30L2 .58 6F32 .15 10P13 .64 30P4MR .95 DK40 .55 ECH42 .57 
6A8G .33 6111184 .50 101'14 1.08 301'12 .69 DK9'2 .36 ECHO! .25 
6AC7 .15 60K5 -60 12A6 .88 30P19/ DK96 .35 ECH83 .88 
6AG5 .26 60117 .50 12AC6 .40 30P4 .55 DL96 .35 F.CH84 .34 
6AK5 .25 611601 .15 l2AD6 .40 301'1,1 .57 OM70 .30 ECL80 .28 
6AK6 635(1 .19 124F.6 .48 30PL13 .75 03171 .38 ECL82 .28 .30 
6AM8A .50 635GT .29 12AT6 .23 30PL14 .82 DY87/8 .22 F.CL83 .52 
6AN8 -49 1241I6 .21 30PL15 .87 DY802 .29 ECL84 .54 
6AQ5 21 6,170 .24 12A\'6 .28 35.43 .48 E80CC 1-65 ECL85 .54 
6AR5 80 fi,î(M) .38112BA6 .30 35D5 .70 F.80F' 1.20 ECL86 .33 
BAT6 18 6JU8A -50 I2BE6 .30 35L611T .42 883F 1.20 8F'22 .83 
6AU6 .19 6K7G .10 121307 .27 35W4 .23 E88CC .60 EF40 .49 
6AV6 .28 688G .18 I2J7GT .33 357.4GT .24 E920C .40 EF41. .58 
6AW8A .54 6L1 .98 12K5 .50 357.5GT .80 1180F .90 E1'42 .33 
6AX4 .29 6L7 .38 12K 7 GT .84 SOCS - 82 8182001.00 EF73 75 
BNB; .18 61d8 .44 121507 .35 5001364 81148 .53 EF'80 21 
6BA6 .19 6119 1.88 12807 .23 2-17 8476 .88 EF83 .54 
6BC8 .5C 61.020 .48 128117 .15 50E115 .55 EABC80.29 EPOS .25 
611E6 .20 6N7GT .40 128,17 .23 50L6GT .45 EAC91 .38 F.F'86 .27 
6BH6 .43 6Q7GT .43 123K7 .24 8542 .43 EAF42 .48 EF'89 .23 
6BJ6 .89 6Q711 48 128Q7 -50 8543 -40 EAF801 .50 Eí'91 .17 
6BQ7A .88 6R70 .35114117 .48 9001 .59 E1334 .20 EF92 .28 

EF98 .65I KT81 2.00 PL504/500 U880 .33 AC136 .20 BCY33 .20 0681 .09 
EF183 .25 KTW61 .63 80 UY41 .88 AC157 .25 BCY 34 .23 0685 .08 
EF184 .27 KTW62 .83 PL505 1.30 UY85 .23 AC165 .26 BCY38 .23 0A90 .15 
EH90 .34 KTW63 .50 PL508 .90 010 .46 AC166 .25 BCY39 25 0A91 .09 
EL32 18 M1-ILD6.75 PL509 1.80 012/61 .88 AC168 .38 BCZ11 .88 0A95 .09 
EL34 .44 P61 .44 PL802 .75 019 1.78 AC176 .66 BF158 29 0A200 .09 
EL35 1.00 PAEC80.82 PM84 .31 I122 .39 AC177 .28 BF'159 .25 0A202 .10 
F.L37 -74 PC86 .44 PX4 1.16 025 .82 ACYI7 .25 88163 .20 0022 .38 
EL41 .53 PC88 .44 PY33/2 .50 020 .58 ACYlB .20 8E173 .88 0023 .88 
EL42 .53 PC95 .53 PY80 .33 0191 .58 ACY19 .19 13E180 .30 0024 .88 
EL81 .50 PC97 .36 PYBI .24 0251 .82 ACY20 .18 BEIBM .40 0025 .88 
EL83 .38 PC900 .29 PY82 .23 U301 .40 ACY2l .19 111,185 .40 0028 .80 
EL/34 .21 
EL85 .40 
EL86 .38 

PC084 .27 
P0085 .24 
P(:C88 .39 

FY83 .28 
PY88 .31 
PY500 .95 

U403 .33 
0404 .88 
1'801 .76 

AC722 .15 
ACY28 .18 
A0140 .88 

138194 .15 
BF'Y50 .23 
BETH .19 

oC29 .08 

OC36OC35 

.82 

.48 
EL91 .28 PCC89 .42 PY800 .31 1'4020 .38 AD149 .50 BFY5'2 .20 0042 .83 
EL95 .32 P(C189 .48 PY801 .31 \P23 .40 ADI61 .45 BYI00 .18 0044 .10 
ELLAO -75 PCF80 .28 PZ30 .48 \'P41 .38 AI)162 .45 BY105 .18 0045 .11 
E5180 .87 
E881 .37 
E6183 .75 

PCF82 .30 
P0F84 .40 
P0F86 .44 

QQV03/10 
1.20 

Q975/20 83 

\'T61A .85 
VI -111 .44 
V17120 .60 

ADTI40.63 
AF706 .50 
AF114 .25 

BY114 .18 
BY126 .15 
BY127 .18 

0C46 .15 
070 .13 

32702' 
OC7l .11 

EM84 .31 PCF200 .87 Q095/10 .49 4'U 1'20A .60 .4 8115 .15 BYZIO .25 OC72 .11 
EM85 1.00 PCF801 .28 Q1/04/7 .83 V'0133 .35 AF117 .19 BYZIL .25 0074 .23 
EM87 .34 PCF802 .87 R19 .28 W 107 .50 A 81'21 .30 BYZl2 .25 0075 .11 
EY61 .29 PCF806 .55 8861 .88 W729 .60 AF'124 .26 BYZl3 .25 0076 .16 
8281 .35 PC11200 .82 TH233 .98 Transistors AF125 .17 0012E .20 0077 .27 
EY83 .54 PCL82 .29 TP2620 .98 & Diodes AF126 .18 F'8Y11A .23 0078 .15 
EY84 .50 PCL83 .54 0ABC80 .30 2N404 .18 A 113 .65 E8241 1. 28 00780 .15 
EY87/6 .27 PC1.84 .32 UAF42 .49 2N966 53 AF178 .68 GD9 .20 0081 .11 
F.Y88 .40 PCI.805/85 UBC41 .45 2N1756 -50 AF180 .48 GET113 .20 0081D .11 
EZ40 .40 .37 011081 .40 292147 .85 AF186 .55 GET118 .20 00,82 .11 
EZ41 .42 PCL86 .38 1.1131,80 .28 292297 .23 AF239 .88 GF.T119 .20 OCB2D .11 
87,80 .19 PD500 1.44 U'BF89 .28 2N2369 .22 BA10'2 .45 G ET573 .88 0083 .20 
EMI .20 PEN4DD UBL'21 .55 292613 -89 BAlIS .14 I1E1587 .43 0084 .24 
0Y501 .75 1.38 17092 .35 293053 .83 BA116 .25 0E1873 .15 OC1'23 .23 
0Z30 .33 PF.N45DD 00084 .33 2N31212.50 BA129 .18 0E1887 .28 00139 .23 
GZ32 .39 .75 UCC85 .38 293703 -19 8A130 .10 0E1897 .28 00140 .95 
0233 .70 PEN453DD U0880 .81 293709 .20 EA153 .16 GET898 .23 00169 .23 
0Z34 .47 .98 UCH21 .60 293988 .50 BC107 .13 Ml .15 00172 .35 
0Z37 .87 PENDD- UCH4'2 .57 28323 .60 130108 .13 045 .28 00200 .22 
HABC80.44 4020 .88 1JCH81 .29 A 411 15 BC113 .25 0A9 .18 0C201 .38 
HL23DD.40 PF.N45 .40 UCIA- .80 A 6120 -15 BC1I5 .15 0410 .43 00202 .43 
HL41DD.98 PF.N46 .20 UCL83 .48 44129 15 110116 .25 0.447 .10 00203 .30 
HL42DD.50 PFL200 .50 UF41 .50 AAZ13 .18 ECI18 .23 0470 .15 O(1204 .30 
HN309 1 40 P1.33 38 0842 .80 AC107 .15 BCY10 .45 0473 .15 00205 .48 
H V lt2 .53 P1,36 .48 111,80 .35 AC113 .25 BCYl2 .50 0A79 .09 0E812 .53 
IIVR'2A .58 PL81 .42 111935 .34 A0126 .13 MATCHED TRANSISTOR SETB:- 
KT2 .25 PL81A .48 01036 .63 ACI'27 .17 LP15 (ACI13. AC154. A0157. AAIS0) -580 
KT41 .98 P1,8'2 .28 I:F89 .27 AC128 .20 per pack. 1-00811) A 2-0081, 43p. 
1(144 1.00 PL83 .30 L'L41 .54 AC132 .20 I-0044 A 2-0045, -48p. 1-008213. & 

8166 .80 PL84 .28 01.84 .28 ACI54 .25 0082 -48p. Set of 3-0083 -659. 

All valves are unused, boxed, and subject to the standard 90 day guarantee. Terms of business - 
Cash or cheque with order only. Post/packing 3p. per item, subject to a minimum of 9p. 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 
price 7p. post paid. Business hours Mon. -Fri. 9-5.30 p.m. Sate. 9-1 p.m. 
We do not handle seconds nor rejects, which are often described as "New and Tested" but hays a 
limited and unreliable life. No enquiries answered unless S.A.E. is enclosed for reply. 

SPEAKER SELECTION 
(Dept W) 611 FOREST RD 
LONDON Ell 442D 
Telephone: 01-531 3117 

Hours: 10 am -6 pm Tues -Sat 
GOODMANS Module I-10 £105 
GOODMANS Module 80 £68 
ARMSTRONG 521 ... 844 
ARMSTRONG 525 ... E70 
ARMSTRONG 526 £80 
CONNOISSEUR BD2 P&C 

(wired) ... .. 
Carriage £1 00 

SPEAKER SYSTEMS 

CELESTION 
Dillon 15 

Ditton 44 
Ditton 25 

£32 

£53 (B) 
£74 (B) 
E89 (C) 

IMF ... ... On application 

B 
a -Lab Super 
a -Lab 20 ... 

ODMANS 
avant 
EZZO 3 .. 
ouble Maxim 
agnum 
agister 
imension 8 ... 

... £42 (B) 

... £80 (C) 

ICHARD ALLAN 
Chaconne ... 
Flamenco ... 
Pavanne ... 

WHARFEDALE 
Denton II ... 
Linton II ... 
Melton 
Dovedale ... 

£42 (B) 
£48 (B) 
E50 (B) 
£58 (B) 
£88 (C) 
£95 (C) 

E30 
£45 
£50 

£30 
E38 
£47 
£62 

(B) 
(B) 
(B) 

(A) 
(B) 
(C) 
(C) 

KITS 

PEERLESS 
2-8 . 

10-2 ... 
20-2 
3-15 ... 
2-25 ... 
20-3 ... 
430-12 ... 

AMPLIFIERS 
Leak Delta 30 
Leak Delta 70 
Metrosound ST2OE 
Ravensbrook Cased 
Linton ... 
Cambridge P50 

E11 50 (A) 
£16 (A) 
£21 (A) 
E22 (B) 
E33 (B) 
£29 (B) 
£40 (C) 

RICHARD ALLAN 
Twin Assembly 
Triple Assembly 
Triple 8 ... 

WHARFEDALE 
Unit 3 ... ... 
Unit 4 ... ... 
Unit 5 ... ... 

£50 
£60 
£27 
£44 
£45 
£65 

E16.50 
... £29 

£26 

[18-50 
£24.50 

£36 

(B) 
(B) 
(B) 
(B) 
(A) 
(A) 

(C) 
(B) 

(A) 
(B) 
(B) 

TURNTABLES 
SP25 Ill ... £10 (A) 
AP76 ... ... E20 (A) 

GL75 P&C ... . E41 (A) 
MP60 ... ... £11.25 (A) 

Many more Items in Stock. 

Delivery -A -50p B -CI 00 C-01.50 

ae, 
ALL 

SILICON! 

PRACTICAL 
WIRELESS 

ELECTRONIC IGNITION SYSTEM 
This Capacitor -Discharge Electronic Ignition System was 

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

custom wound transformer, first grade components and full 
constructional details. 

The original circuit employed Germanium Power Transistors 
for the negative h version. WE NOW SUPPLY SILICON 
P.N.P. POWE EVICES AT NO EXTRA COST! All 
components avai le separately. Case size 4f" x 3}" x 2". 
Complete assembly and wiring manual 25p, refundable on 
purchase of kit. 

Suitable for 12v or 6v systems with Pos. or Neg. earth. 
Price: Standard Kit E7-25 Post Free 

De -Luxe Kit £8.75 Post Free 
Quantity Discounts: 1-5 Nett 

6-9 Less 10% 
Trade and Overseas 10-49 Less 15% 
Enquiries Invited' 50-99 Less 20% 

100-999 Less 25% 
Mail Order Only 1000 up Less 30% 
STATE POS. OR NEG. EARTH AND 6V OR 12V WHEN 
ORDERING. 

DABAR ELECTRONIC PRODUCTS 
98A LICHFIELD STREET, 

WALSALL, STAFFS. WS1 1VZ 
Tel. Walsall 34365 
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now YOU can CATCH SHOALS OF BIG FISH 
with new electronic miracle 

special introductory offer £2.50 
First time marketed in England, this exciting electronic instrument the "Decoytronic" is the 
one responsible for starting the electronic floh -lure rage in the U.B.A. just recently. Uses 
ingenious double -action method of attracting all kinds of fish from hundreds and hundreds 
of feet away . . saltwater or freshwater. Why this device is so fantastically eucceeeful is 
because it actually imitates the sound of wet insects milling about the surface. Them sound waves 
spread out hundreds of feet in all directions. Although this peculiar sonic frequency won't 
Bound like much to you -to all the fish in the area it's their dinner bell! But that's not W .. . 

electroluminescence neon tubes cunningly flicker intermittently, penetrating the area for hundred, 
of feet around, at a frequency floh are unable to resist. The fleh mistake this flickering glimmer 
for the soft phosphorescence glow given off by Plankton ... a 4avourite delicacy of most 
fish tll All you do is switch on, lower into the water (it's completely water resistant) allow 
around 6 minutes -then start reeling 'em in. We'll bet you won't be able to reel 'em in fast 
enough. Self-contained batteries last ages -coat pence. Kit of all parts including special easy 
as a.b.c. directions only £2.50 + 25p. P. & P. (Parts available separately). 

BUILD 5 RADIO AND 

ELECTRONIC PROJECTS 

ONLY £2.45 
.Amazing Radio Con- 

'- ntruction sett Become 
)°r1Ñ2. a radio expert for 

ilJ®i: 49 Course. No ex - 
o.,,,, © parlance needed. eDn Parts including 

simple instructions for 
each design. Illustrated 

step by step plans, all transistors, 
loudspeaker, personal phone, knobs, screws, 
etc. all you need. Presentation box 45p extra 
as !Rue. Of required) (parte available separ- 
ately) no soldering necessary. Send £2.45 
+ 20p p. & p. 

SOOTHE YOUR NERVES 

RELAX WITH THIS AMAZING 

RELAXATRON 
CUTS OUT NOISE 
POLLUTION - 
SOOTHES YOUR 
NERVES I -The 
RELAXATRON ie 
baelcallyapink noise 
generator, Besides 
being able to mask 
out extraneous ml' 
wanted Bounds, it 
has other very Inter- ONLY 
eating properties. IF £2.25 YOU WORK IN 
NOISY OR DISTRACTING SURROUND- 
INGS, IF YOU HAVE TROUBLE CON- 
CENTRATING, IF YOU FEEL TENSED, 
UNABLE TO RELAX -then build thin 
fantastic Bela natron. Once used you will 
never want to be without it -TAKE IT 
ANYWHERE. Uses standard PP3 batteries 
(current used so small that battery life is 
almost shelf -life). CAN BE EASILY BUILT 
BY ANYONE OVER 12 YEARS OF AGE 
using our unique, step-by-step, fully illus- 
trated plans. No soldering necessary. All 
parts including case, a pale of crystal phones. 
Components, nuts, screws, wire, etc. no 
soldering. £2.75 + 26p p. & p. Parts available 
separately. 

ELECTRONIC ORGAN 

£3.25 
ONLY 

Don't confuse 
with ordinary 

electronic organs that 
simply Now air over 

mouth -organ type reeds ele 
Fully transistorised. SELF- 

CONTAINED LOUDSPEAKER. Fifteen sep. 
orate keys span levo full octaves -play the 
"Yellow Rose of Texas", play "Silent Neght", 
play "Auld Long Stine" efe. You have the 
thrill and excitement of building it together 
with the pleasure of playing a real, live 
portable electronic organ. NO PREVIOUS 
KNOWLEDGE OF ELECTRONICS NEEDED. 
No soldering, ,imp?e as ABC to make. 
Anyone over nine years can build if easily 
in one short evening following Ike fully illus- 
trated, step-by-step, simple instructions. ONLY 
£3.25 + 26p. p. & p. for kit, including case, 
nuts, screws, simple instructions, etc. Uses 
standard battery (parts available separately). 
Have all the pleasure of making it yourself 
finish with an exciting gift for someone. 

READY BUILT AND TESTED 

TREASURE LOCATOR 

MODULE 
ONLY 
£4.95 
FULLY 
T R A N S I S- 
TORISED PRIN- 
TED CIRCUIT 
METAL DETEC- 
TOR MODULE. Ready 
built and reeled -feet plug In a PP3 battery 
and phones and It's working. Put it in acase, 
screw a handle on and YOU HAVE A PORT- 
ABLE TREASURE LOCATOR EASILY 
WORTH ABOUT £20! Extremely neneitive- 
penetrates through earth, sand, rock, water, 
etc. -EASILY LOCATES COINS, COLD, 
SILVER, JEWEESERY, HISTORICAL 
RELICS, BURIED PIPES,. ETC. So 
sensitive it will detect certain objects buried 
SEVERAL FEET BELOW -GROUND! 
GIVES CLEAR SIGNAI, ON ONE COIN 
£4-56 + 301) earn etc. 

the amazing SOUND OPERATED FLASH Phototron" 
Take flash pictures at the exact instant of the bursting of a balloon. 
A champagne cork leaving the bottle. The split second a hammer 
strikes a light bulb. The mind boggles at the possibilities of the "Phototron" 

. Ike only limit is your imagination. Now that inexpensive flash guns 
ONLY £4.50 are on the market in quantity, it has made poesible, with the help of 

electronics the production of a wide variety of exciting photography 
effects, once strictly limited to the professionals. The duration of an electronically produced 
flash is extremely brief and normally measured in Milliseconds. Now, providing the camera 
shutter is left open in a dark or subdued light, it is the timing of the flash that determines 
what is imprinted on the film -not necessarily anything done by the camera. As electronic 
flash guns are tired by making a switched connection then it becomes obvious that one of 
the latest Silicon Controlled Relay's can be used. If we make this B.C.R. operate by Bound 
(with variable sensitivity control for soft/loud sounds) some real "way out" photography 
effects can be captured forever on Hm. Easily built in a couple of hours or so, the "Phototron" 
is fully solid sate, uses self contained PP3 battery. No soldering necessary using our special 
printed circuit terminal board (pat. Applied for).All parte including special pictorial step-by- 
step plans, transistors, microphone, S.C.R., potentiometers, switches, test lamp, case, nuts. 
screws, etc. etc., ONLY sew) + 25. P. de P. Made up must be worth at least £10. (Porte available 
separately). 

Eavesdrop on the exciting world 
of, Aircraft Communications- 
V0H.F. AIRCRAFT BAND 

CONVERTER ONLY £2.85 
Listen in to AIRLINES, 
PRIVATE PLANES, JET- 
PLANES. Eavesdrop art exciting 
cross talk between pilots, ground 
approach control, airport tower. 
Hear for yourself the disciplined 
voices hiding tenseness of 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, LITTON, RINGWAY, PREST- 
WICH, ETC. ETC. CLEAR AS A BELL. This 
fantastic fully transistorised Instrument can 
be built by anyone over nine id under two hours. 
No soldering necessary. Fully illustrated 
simple instructions take you tep -by -,ten. 
Uses etandard PP3 battery. All you do is 
extend rod aerial, place close to any ordinary 
medium wave radio (even tiny portables). 
NO CONNECTIONS WHATEVER NEEDED. 
SEND ONLY £2.86 + 20p. p. & p. for kit 
including case, nuts, screws, wire, etc. etc. 
(parts available separately). 

INGENIOUS ELECTRONIC 
SLEEP INDUCER 

ONLY 
£3.25 
Do you wake 
up in the night 
and can't get off to sleep again? Would you 
like to be gently soothed off to satisfying 
sleep every night? Then build this Ingenious 
electronic sleep Inducer. rf earn stops by itself 
so you don't have to worry about it being on all 
night! The loudspeaker produces soothing 
audio -frequency sounds, continuously re- 
peated -but se time goes on the sound 
gradually becomes less and lees -until they 
eventually cease altogether, the effect it has on 
people is amazingly very similar to hypnosis. 
All transistor. No knowledge of electronice or 
radio needed. Step-by-step Instruction 
included. No soldering necessary. Kit includes 
case, nuts, wire, screw,, etc. SEND £326 
+ 25p p. & p. (parts available separately). 

FIND BURIED TREASURE! 
Transistorised Treasure Locator 

This fully portable traneistor- 
lsed metal locator detects and 
tracks down burled metal 
objects -it signals exact loca- 
tion with loud audible sound 
(no phones used) -uses any 
translator radio which tits 
inside -no connections 
needed. FINDS GOLD. SIL- 
VER, COINS, JEWELLERY, 
ARCHAEOLOGICAL PIECES 
ETC. ETC. Extremely sensstive 

will signal presence of 
eertain chisels buried 

several feel below 
ground. Nd know - 

O N LY , ledge of radio or 
£2.85 electronics re- 

quired. Can be 
built with ease in one short evening by anybody 
frees nine years of age upwards, with the clear, 
easy to follow, step-by-step, fully illustrated 
instructions-Ueee standard PPS battery. 
No soldering necessary. Kit includes nuts, 
Kress., wire, etc. ONLY £286 + 25p. D. & p. 
(Sectional handle as Illustrated 95p. extra). 
Parts available separately. Made up looks 
worth 216. 

SHORTWAVE TRANSISTOR 

RADIO 

ONLY £2.75 
Anyone from 9 year 
up can follow the 
step-by-step, easy 

as ABC fully Illus- 
strated instructione. 

No soldering necessary. 76 etationa 
logged on rod aerial in 30 mine. - 

RUSSIA, AFRICA. USA, SWITZERLAND, 
etc. Experience thrills of world wide news, 
sport, music, etc. Eavesdrop on unusual 
broadcasts. Uses PP3 battery. Size only 
3' x 4f' x 1i' Only £2.75 + 20p o. & p. Kit 
includes cabinet, screws, instructions, etc. 
(Parts available separately.). 

UNIQUE RADIO FOR BEDROOM OR AMAZING MAGIC MUSIC BOX 
o OFFICE No batteries, electricitr,ONLY £1.70 - 

make electronic music waving your hands about 
neverwearsout 

Tune in your favau its programmes or the news, or sports in the Office - 
or in your bedroomaensitive, germanium diode originally evolved 
from Wartime radar, ever buy a battery. Never use electricity. 
Never replace. Covers all medium waves. Clear beautiful tone. Size 
41' x 2£ßx 1f' in beautiful case. ONLY 7 CONNECTIONS AND IT'S 

WORKING. No soldering necessary. CAN BE BUILT ALMOST BLINDFOLD IN UNDER 15 
MINUTES! Ideal for absolute beginner from 8 years of aagSg upwards. SPECIAL PRICE TO 
CLEAR STOCKS OF COMPONENTS, ONLY £1.70 + 20pfP. & P. for all parte including 
beautiful case. Germanium semi -conductor, tuning condenser, personal phone, wire, nuts 
screws. SIMPLE AS A.H.C. INSTRUCTIONS (Parts available separately). 

"READ PEOPLE'S MINDS" -TEST THEIR NERVES -BEAT THEM 
AT CARDS, ETC. WITH THIS ASTONISHING 

ELECTRONIC BRAIN BOXonly£2'87 
With this "Itraio-hox" you will he able to perform mind -boggling 
feats. THE KIND READING DEVICE will make people swear you !i 
have "telepathic" powers. THE AMAZING CARD TRICK UNIT 
completely mystifies and baffles from one to eix people. You cor- N. 
reedy "guess" the two cards each person has seseted at random from a ma 
pack they themselves shuffled. THE ELECTRONICS NERVES TESTER 
puts your friends to a very lively test. It gives out fail and flniah signale (the winner le the 
person with lowest number of fail signals.) Can be adjusted from the weakest to strongest person. 
THE ELECTRONIC MAZE tests the mental ability of the player because it uses psychology 
with an electronic twist to it. You can change the maze pathways In seconds to prevent the 
maze becoming too stale after lots of use. Completely sate and foolproof. Size 18' x 12' x 6' 
(Max.). You can play all these games and more beside after building the "Brain boo". No 
soldering, you get pictorial, easy ae a.b.e. step-by-step simple instructions. ONLY £2.87 
+ 33p. P. & p. for all parts Including chassis, switches, stylus, signalling lights, wire, nuts, 
screws, etc. etc. Uses standard battery. Presentation Box 33p. extra as Iliae. if read. (PARTS 
AVAILABLE SEPARATELY) FULL OPERATING DIRECTIONS WITH EACH OF THE 
PROJECTS. 

tremendous ntere . Lure and hours of pleasure to yo. : d old. Uses s 
PP3 battery wh : ages. The 3 Transistor circuit, though fairly advanced is sin,1 
build with our pictorial step-by-step plane. No soldering necessary. Easily built in an 
or so using our special printed circuit terminal board (Pat. Applied For). All parts inel ng 
nuts, bolts, care etc., ONLY £2.76 + 25p. P. & P. (Fade available separately. 

Everyone's heard the weird, wertTertul, but 
beautiful music used in>fence Fiction Film, 
Horror Films etc. p1'4o on Radio and Tele- 

'feion. This une. My. eerie music is ale always produced by a little 
sown electronic vice measurin_ y a few Inches ... called a 
rheremin. All you h: - to do - - on your radio (almost any type 
will do) and niece the - mi . - by. Switch on the Theremin and 
proceed to wave your , . yoteriously in the air like a magician. 
The moat fantastic m -1 de are then produced, and with a 
little practice peopl- : L learn to . all the well known tunes. part 
from it's must aloe, It's email - allows it to be used tet 

reties, - 
L ties, gatherings off Lde etc., where it a cte 

rd 
to 

INGENIOUS ELECTRONIC SINGING &V 
WARBLING CANARY only £410 

Actually whistles & warbles like a real live Canary! Amazing circuitry 1''th- 
fully reproduces the Canary's magnificent song. Just switch on and lea It 
-whistling down scale for some seconds, suddenly breaking into a delig 
warble, then several seconds later shutting off for a second or two -o y 
to start automatically again in a few seconds. People listen to the delightful 
song all day and never get bored I Relax, as the sweetest nerve -soothing 
birdsong takes you to leafy woods and glades. Provides countless hours Of 

Joy to young and old alike. Standard Belt -contained battery lute ages. Easily built In an hour 
or so with special pictorial step-by-step plans. No soldering necessary. All parts including 
printed circuit terminal board (pat. applied for) transformere, loudspeaker, transistors, note, 
screws, wire, etc. + case (which tits under cage -cage and toy bird not supplied) ONLY £460 
+ 26p. P. & P. (parts available separately). 

CONCORD ELECTRONICS LTD. (P.W.11) 8, Westbourne Grove, London, W.2. Callers welcome 9 a.m.-5.30 p.m. 
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Sinclair Project 60 

l>nclair- XT 

on rad aux pu 

- bass + - treble 

Stereo 60 
volume balance 

pre-amplifier/control unit 

The versatility of Project 60 high-fidelity modules is well demonstrated in 

this excellent unit. It provides the facilities essential to good stereo and will 

enhance the quality of any system it is used with, whether Project 60 or any 

any other top line power amplifiers. Compact, yet robustly constructed, the 

unit is easily panel mounted and will operate satisfactorily from 18 to 35 

volts supply. Silicon epitaxial transistors are used throughout to achieve a 

very high signal to noise ratio with excellent separation between channels. 

Distortion at maximum output is barely 0.02% with magnetic p.u. input. 

Accurate equalisation is provided for all inputs, which are selected by push 

buttons. For maximum effectiveness, the Sinclair A.F.U. is recommended 

for use with the Stereo 60 pre-amp/control unit. A comprehensive manual 

supplied with Project 60 modules makes installing and connecting easy 

and ensures best possible results from your system. 

Super IC.12 Integrated circuit 
high fidelity amplifier 

isuing introduced Integrated Circuits to hi-fi 
nstructors with the IC.10. the first time an IC 

ad ever been made available for such purposes, 
e have followed it with an even more efficient 

ersion, the Super IC.12, a most exciting advance 
ver our original unit. This needs very few ex- 

ternal resistors and capacitors to make an 

a. astonishingly good high fidelity amplifier for use 
with pick-up, F.M. radio or small P.A. set up, etc. 

The free 40 page manual supplied, details many 
other applications which this remarkable IC. 

make possible. It is the equivalent of a 22 tran- 

sistor circuit contained within a 16 lead DIL 
package, and the finned heat sink is sufficient for 
all requirements. The Super IC.12 is compatible 
with Project 60 modules which would be used 
with the Z.50 and Z.30 amplifiers. Complete with 
free manual and printed circuit board. 

SPECIFICATIONS 
Output power: 6 watts RMS continuous (12 
watts peak). 6-80. Frequency Response: 5 Hz 

to 100KHz-x 1 dB. Total Harmonic Distortion: 
Less than 1%. (Typical 0.1%) at all output 
powers and frequencies in the audio band (28V). 
Load Impedance: 3 to 15 ohms. Input Im- 
pedance: 250 Kohms nominal. Power Gain: 
90dB (1,000,000,000 times) after feedback. 
Supply Voltage: 6 to 28V. Quiescent cur- 
rent: 8mA at 28V. Size: 22 x45 x28mm in- 
cluding pins and heat sink.. 

Manual available separately 15p post free, 

With FREE printed circuit 
board and 40 page manual. 

£2.98 Post free 

sinlair 

Built and 
tested 
post free 

£9.98 

SPECIFICATIONS 

Input sensitivities: Radio - up to 3mV.. 

Mag. p.u. 3mV correct to R.I.A.A. curve 
-1dB. 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: wnhm 1 dB. 

Tone controls: TREBLE i- 12 to -12dB 
at 10KHz: BASS --12 to -12dB at 100Hz. 

Front panel: brushed aluminium with black 
knobs and controls. 
Size:66 < 40 > 207mm. 

Project 605 

The easy way 
to buy and 
build 
Project 60 

Project 605 is one pack containing: one P25. 
two Z30's, one Stereo 60 and one Masterlink. 

This new module contains all the input sockets 
and output components needed together with all 
necessary leads cut to length and fitted with neat 
little clips to plug straight on to the modules. 
Thus all soldering add hunting for the odd part is 

eliminated. You will be able to add further Project 
60 modules as they become available adapted to 
the Project 605 method of connecting. 

Complete Project 605 pack with £29.95 comprehensive manual, post free 

Everything you need to assemble a superb 30 
watt high fidelity stereo amplifier without having 
to solder. 

Sinclair Radionics Ltd, London Road, St. Ives, 

Huntingdonshire PE17 4HJ. Tel : St. Ives 64311 
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the world's most advanced high fidelity modules 
Z.30 & Z.50 power amplifiers Built, tested and guaranteed with circuits and instructions manual. Z.30 £4.48 z.so £5.48 

The Z.30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur- passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (812) and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 60 system will depend on personal preference, but they are the same size and are intended for use principally with other units in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may be used in a far wider range of applications. 
SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all application). -Power Outputs: Z.3015 watts R.M.S. into 8 ohms using 35 volts : 20 watts R.M.S. into 3 ohms using 30 volts. 2.5040 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±1 dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into Sit). For speakers from 3 to 15 ohms impedance. Size: 14 x 80 x 57mm. 

Project 60 Stereo F.M. Tuner Built and tested. Post free. £25 
The phase 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 advanced features include varicap diode tuning, printed circuit coils, an 
I.C. in the specially 

snow In tmsf 
hghdesigned stero decoder and sa t a squelche c for silent tuningo betwee we ? 

stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we 
broadcasts are received a ally, a l 

other 
indicator lightingih 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 transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108MHZ. Sensitivity- 7µV for lock -in over full deviation. Squelch level: Typically 20µV. Signal to noise ratio: >65d8. Audio frequency response: 10Hz - 15KHz (f1dB). Total harmonic distortion: 0.15% for 30% modulation. Stereo decoder operating level: 2µV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. maximum Operating voltage: 25-30VDC. Indicators: Stereo on: tuning Size: 93 z 40 x 207mm. 

A.F.U. High & Low Pass Filter Unit 
For use between Stereo 60 unit and two Z.30s orZ.50s. The unit is very easily mounted and is unique 
in that the cut-off frequencies are continuously variable. As attenuation in the rejected band is rapid (12dB/octave), there is less loss of the wanted signal than has previously been possible. Amplitude 
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system. 
There are two filter sections - rumble (high pass) and scratch (low pass). H.F. cut-off (-3dB) 
variable from 28KHz to 5KHz. L.F. cut-off (-3dB) variable from 25Hz to 100Hz. Distortion at 1 KHz 
(35V. supply) 0.02% at rated output. Operating voltage from 15 to 35V. Current 3mA. Size: 
66 x 40 x 90mm. 

Built, tested and guaranteed £5, 98 

Power Supply Units 
Designed specifically for use with the Project 60 
system of your choice. Use PZ.5 for normal Z.30 
assemblies and PZ.6 or PZ.8 where a stabilised supply 
is essential 

Typical Project 60 applications 

PZ.6 30 volts unstabiased £4.98 
PZ.6 35 volts stabilised £7.98 
PZ.8 45 volts stabilised 
(less mains transformer) £7.98 
PZ.8 mains transformer £5.98 

System The Units to use together with Units cost 
Simple battery 
record player 

Z.30 Crystal P.U.. 12V battery £4.48 
volume control, etc. 

Mains powered record 
player volume control, etc. 

Z.30, PZ.5 Crystal or ceramic P.U. £9.45 

12W. RMS continuous 2 x Z.30s, Stereo Crystal, ceramic or mag. £23.90 
sine wave stereo amp. for 60; PZ.5 P.U., F.M Tuner, etc. 
average needs 

25W. RMS continuous 
sine wave stereo amp. 
using low efficiency (high 
performance) speakers 

2 x Z.30s, Stereo High quality ceramic or £26.90 
60; PZ.6 magnetic P.U.. F.M. 

Tuner. Tape Deck. etc. 

80W. (3 ohms) RMS 2 x Z.50s, Stereo As above 
continuous sine wave de 60; PZ.8, mains 
luxe stereo amplifier. (60W. transformer 
RMS into 8 ohms) 

£34.88 

Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, £19.43 
transformer etc., controls 

F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added as required. 

sïnclaïr 

4 
SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ 

Please send 
I enclose cash/cheque/money order. 

Name 

Address 
PW 11/72 
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WEYRAD 
COILS & TRANSFORMERS FOR CONSTRUCTORS 

Special versions of our P50 Series are now available for AF117 or 0C45 Transistors. They can be used 

in the standard superhet circuit with slight changes in component values. 

Oscillator Coil P50/1AC (For 0C45) P50/1 AC (For AF117) 33p 

1st I.F. Transformer P50/2CC (For 0C45) P51/1 (For AF117) .. 36p 

2nd I.F. Transformer P50/2CC (For 0C45) P51/2 (For AF117) 36p 

3rd I.F. Transformer P50/3CC (For 0C45) P50/3V (For AF117) 36p 

Rod Aerial RA2W 72p 

Driver Transformer LFDT4/1 58p 

Output Transformer OPT1 58p 

Printed Circuit PCA1 58p 

I.F. TRANSFORMERS FOR "PRACTICAL WIRELESS" CIRCUITS 

Components for several receivers are available, including the following for the "Clubman". 

T41/1E 1st I.F. Transformer 39p 
T41/2E 2nd I.F. Transformer 39p 
T41/3T 3rd I.F. Transformer 57p 
T41/3T B.F.O. Coil 57p 

Details of these and our other components are given in an illustrated folder which will be supplied on 

request with postage please. 

WEYRAD (ELECTRONICS) LIMITED 
SCHOOL STREET, WEYMOUTH, DORSET 

FELSTEAD ELECTRONICS (PW 62) 

LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Selection from our List, sent free for stamped addressed envelope. (Free overseas.) Caeh 

with order only-No C.O.D. or Caller service. Charges (Min. 6p) 'n brackets after all 

Items apply to G.B. and Eire only. Regret orders under 25p pine 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. 

88D; sr 900ft. 50p; 7' l200ft. 58p; LONG PLAY 5' 900ft. 50p; sr 1200ft. 58p; 7' 1800ft. 

90p. (Charges for 5' and 5l', singles 89, two to four 7p each; live and over 800 the lot. 

For 7', one or two lip each reel, 3, 4 and 5 reels 30p the lot. 6 reels and over 350 the lot.) 
Other eizee and accessories In list. CASSETTES In lib. cacee for min. 5 cassettes, C60 28p, 

C90 88p, C120 48p. (10p per 5, 6-10 20p, 11 and over 25p.) Under 5 cassettes 330, 459 

and 560 each respectively (I to 4, 100). 
CARTRIDGES all with standard fittings and stylii. Stereo -compatible Mono GP91/8C 

2110; STEREO GP93 2140; Stereo Ceramic 0994 E195. (All at lip each.) Comparatives 
shown in List, with more types inc. Sonotone 9TAHt:, Stereo Ceramic Diamond 21975 

(Sp). DIAMOND STYLII: single tip types: Avon GP37, ßP59, ßP65/67, GP71, ESE 

TC8/LP/ST: COLLARO O.P. and DC284, GARRARD GC2, GCS, GCSIO, GCE12, 

RONETTE BF40. O.P. and T. PHILIPS 3301 (3060, 3066. 3302, 3304), 3010/12/13/18. 

SONOTONE 19T/20T ALL AT 409 each (lip). SAPPHIRE 175p (6p). DOUBLE TIP 
TURNOVER TYPES (78 sap. on other aide). For ACOS GP73, GP91 (for cartridges 
GP93, 0P94 etc.) GP91SC (for stereo compat. types) OP104 BSR ST4 (ST3, ST5), ST9 

(8T8), 8T12/14/15, SONOTONE STA, 9TA, 9TAHC. PHILIPS 3306 3310, 3224, 3228/22, 

GP250. GARRARD GCM21, 22, GCS23, OKS25 and 26, GCM2IT and 22T, GCM24T, 
00523. GKS25T and 26T, GCM31, GCS36, GCS35, GCS38, 1(840A, K841B ETC. ALL 
AT 759 (6p). SAPPHIRE 859 (6p). DOUBLE DIAMOND STYLII: (same dia. tip each 

side: no 78) All types 21.50 (6p). SAPPHIRE DOUBLE ST/LP, TIPPED 40p (6p). 

PICK-IIP WIRE: super thin twin flex screened, sheathed, 8p per yard (up to 6 yds., Op. 

Over, charges paid. MICROPHONES, CRYSTAL: LAPEL 15', clip/hand, lead 3.5min 

jack plug 869 (8p). CM20 Cream Plastic hand 5210 (8p): MIC60 £1.08 (IOp); CM70 

"PLANET" Metal, tapered with neck cord, adaptor for stand E180 (10p); ' MIC 91" 

hand/desk 81p (Sp); "MIC 45" Curved metal hand grip £1.00 (10p) ALL with leads. 

DYf,MIC: 209 Cardioid Ball. 50K/600 f2 built in volume control, on/off switch, special 

20f lead, the best value anywhere at X800 (30p); U D130, uni -dir mesh ball 50K/600 
cable, adaptor, £4.80 (20p); DM160, omni-dir, Ball mesh, 50K, cable adaptor, 

j plug, 08.90 (309 each). SPEAKERS: Very popular 12' ROUND, fitted tweeter, 

3, 15 ohms (state which) 21870 (30p) or pair for stereo £4.25, charges paid. SMALL 

25, 3 i2. 8 R or 6411 (state which) 409 (Sp). More speakers in List. HEADPHONES: High 

resistance 20001-2 adjustable 41800 (10p). EARPIECES: with lead and min. 2-5mm or 

3-5mm (state which) jack plug. MAGNETIC 10p. CRYSTAL (3-Smm plug only) 25p 

(up to 8 for Sp any size). SOLDERING IRON: Slim, modern, British high speed, 05', all 

parts replaceable, highest quality, fully guaranteed 21171 (10p). TRANSFORMERS: 

Sub -min 11 x 11 x 12mm, OUTPUT (3 CI for OC72, etc.) 149 or DRIVER 159 (Up to 12 

for Sp). CONNECTING WIRE: Parke of 5 coils, each coil 5yds. Asstd. cols. SOLID CORE 

14p (6p). FLEXIBLE CORE lop (8p). SUPER THIN flexible for transistor wiring, etc. 

lip (6p). RETRACTABLE FLEXIBLE LEADS (CURLIES): With phono plug, each end, 

Oft. 24p, 12ft. 40p. With phono plug/phono socket other end 6ft. 28p, 12ft. 45p (6p lead 

any type). VIBRATORS: 12v/4 pin non -synch 121HD4, ^_1^ ex. pine, 80p. SAME but 

sr ex. pins, USA 15p. 12v/7 pin synch. (12SR7) 21' ex. pins, 659 (Sp any type). MAINS 

NEONS, fly leads 10p. NEON SCREWDRIVER (pocket tester) 175p (6p either). MAINS 

BATTERY ELIMINATOR. Input 240v -AC. Output 3, 45, 6, 71. 9 and 12 volt D.C. by 

switch selector. On/off switch, pilot lamp, leads, plug to cult moat eaeeette recorders, 

£8.75 (25p). Highly suitable for all transistor receivers. 
Our LIST (see heading or sent free on request with all orders) contains, in addition to 

many more of several of the above types of Items, Cartridge and Styli' comparisons, 

Transistor. special non -repeatable bargains, also details of car and portable aerials, new 

Battery amplifiers (inc. stereo) Condensers. Eliminators, Dale, F.M. Tuner.. Indicator 

lamps. Intercom, Telephone amplifier and telephone pick-ups. Meters. Mike inserte, 

Teetere, Vol. controls, Microphone and other cable. etc., etc. 

NEW STEPHENSPEAKERS 
A new range of loudspeaker kits and cabinets 
with a style and specification for every purpose. 
You'll be cheating a bit if you tell your friends 
"made it myself ". 

We supply superb craftsmen built fully finished 
cabinets in beautiful stain and scuff resistant 
vinyl in white or teak. 

Just fit the speaker cloth (supplied) and screw 
in your speaker. 

HIGH QUALITY 
AT LOW COST 
Send for our free booklet 
" Choosing a Speaker " 

STEPHENSPEAKERS, 
WILMSLOW AUDIO, Dept. 'PW', Swan 
Works, Bank Square, Wilmslow SK9 1HF 
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NENR*Vmvaromplem/ComfgetorSfref 
INTEGRATED CIRCUITS 

Why buy alternatives when you can buy the genuine article from us at competitive prices from stock. BRANDED FROM TEXAS I.T.T FAIR- CHILD 

s,t..stt, 

Type 1/1112/24'15/99 Type 1/11 12/24 25/99 Type 1/11 12/24 25/99 

85/7400 0.20 0.18 0.18 8/17450 0.20 0.18 0.18 85774145 1.60 1.40 1.80 
8107401 0 20 0.18 0.16 13107451 0.20 0.18 0.18 0N74150 8.85 E-95 2.15 
8107402 0.20 0.18 0.16 8517453 0.20 0.18 0.16 85174151 1.10 0.96 0.90 
8N7403 0.20 0.18 0.16 8177454 0.20 0.18 0.16 13N74153 1.85 1.27 1.20 
81.17404 0.20 0.18 0.18 0N7460 0.20 0.18 0.18 0N74154 2.00 1.75 1.56 
8107405 0.20 0.18 0.18 BN7470 0.80 0.27 0.25 81074165 1.65 1-47 1-86 
8N7408 0.80 0-27 0.26 8/17472 0.80 0.27 0.25 0N74156 1.55 1-47 1.85 
8N7407 0.80 0.27 0.26 8107473 0.40 0.87 0.85 81474157 1.80 1.70 1.50 
8177408 0.20 0-19 0.18 8517474 0.40 0.87 0.86 8/474160 2.60 2-40 2.25 
8107409 0.45 0.42 0.85 9107475 0.65 0.52 0-50 0N74161 2.60 2.40 2.25 8N7410 0.20 0.18 0.16 0N7476 0.46 0.42 0.89 81.174162 8.40 8.25 2.70 
8/17411 0.28 0.22 0.20 8/47480 0-80 0.75 0.87 81074163 8.40 8.26 2.70 
8107412 0.42 0.40 0.85 8117481 1.26 1.15 1.10 81774184 2.75 2.80 2.10 
85/7413 0.80 0.27 0.25 8107482 0.87 0.80 0.70 81074162 4.00 8-50 8.00 
8N7416 0.80 0.27 0.85 8107483 1.00 0.90 0.85 81074166 4.00 8.50 8.00 
81.77417 0.80 0 27 0.95 8N7484 0.90 0.85 0.80 85174167 6.25 5.60 6.10 
8N7420 0.20 0 18 0 16 8117486 0.45 0.41 0.88 81774170 4.10 8.65 8.05 
8107422 0.48 0.44 0.40 81%7490 0.75 0.70 0.65 81074174 2.00 1.76 1.80 
8107423 0.48 0-44 0-40 0N7491AN1.00 0.95 0.90 81074175 1.85 1.97 1.15 
8N7425 0.48 0.40 0.85 8517492 0.75 0.70 0.85 81074178 1.60 1.85 1.20 
81,77427 0 42 0 39 0 85 0N7493 0.75 0.70 0.65 81074177 1.60 1.85 1.20 
8N7428 0.50 0.45 0.42 8107494 0.80 0.76 0.70 851.74180 1.55 1.80 1.90 
8107430 0-20 0.18 0.16 8117495 0.80 0.76 0.70 8N74181 7.00 6.00 5.50 
8N7432 0.42 0.39 0.85 8N7496 1.00 0.97 0.96 81074182 2.00 1.80 1.60 
8N7433 0.70 0.81 0.44 8/17497 6.25 6.50 5.00 8N74184 2.40 9.00 1.80 
8N7437 0.65 0-60 0.50 9N74100 2.50 9.80 2.00 81174185A 2-40 2.00 1-80 
8107438 0.66 0.80 0-50 82174104 1.45 1.85 1.90 85174190 1.96 1.85 1.76 
8N7440 0.20 0.18 0.16 81074105 1.45 1.85 1.20 8N74191 1.95 1.85 1.75 
8N7441AN0-75 0.7E 0.70 8/174107 0.50 0.45 0.40 8N74192 2.00 1.90 1.80 
8N7442 0.75 0.72 0.70 85774110 0.80 0.70 0.60 82174193 2-00 1.90 1.80 
9N7443 1.00 0.95 0.90 8N74118 1.00 0.96 0.90 8N74194 2.60 2.25 1.90 
8517445 2.00 1.76 1.80 81074119 1.90 1.78 1.86 8N74195 1.85 1.70 1.60 
8X7448 E00 1 76 1 80 81074121 0.60 0.55 0.50 8N74198 1.60 1.40 1.80 
8N7446 2.00 1.75 1.60 

0N74122 1.85 1.25 1.10 81074197 1.50 1.40 1.80 
85174123 2.70 2.55 2.47 8N74198 4.60 8.70 8.85 

8N7448 1.75 1.60 1.45 8N74141 1.00 0.95 0.90 8N74199 4.60 8.70 8.86 
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER 

ORDERED REGARDLESS OF MIX 
LARGER QUANTITY PRICES PHONE (01) 402 4891 

TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 60p. POST 20p. 
HIGH POWER. SN 74 HOOT Now in stock -send 
LOW POWER SM 74 LOO f for list No. 36 

SPECIAL OFFERS! 
SEMI -CONDUCTORS 
f90 59p 2N2926 10p 
1000 MC/S All Colours 
25 + 20p 25 + 9p 

100 + 17p 100 + 8p 
500 + Isp 500 + 6p 

1000 + Sp 

AFI I7 Mullard 2Sp 
25 + /7p 

100 + 15p 
500 + Ilp 

2X3819 Texas 35p 
25 + 30p 

100 + 2Sp 
500 + 20p 

1000 + I5p 

0C170 Mullard 2Sp 
25 + 209 

100 + IBp 
500 + ISp 

1000 + Ilp 

BYI27 Mullard ISp 
25 + 12p 

100 + 10p 
500 + 9p 

1000 + 8p 

BCI07, BC108, 
BCI09 IOp each 

All Makes 
25 + Bp 
100 + 7p 
500 + 6p 

1000 + Sp 

0A202 10p 
25 + 8p 

100 + 7p 
500 + 6p 

1000 + 5p 

ADI61, ADI62 35p 
each 

25 + 32p 
100 + 28p 
500 + 15p 

1000 + 220 

0C35 Mullard 50p 
25 + 45p 

100 + 409 
500 + 35p 

1000 + 30p 

2N3053 20p 
25 + IBp 

100 + 15p 
500 + 12p 

1000 + 10p 

PLESSEY INTEGRATED CIRCUIT 
8 Watt Amplifier 81.408D 
Complete with 8 -page 
booklet, circuits 
and data 

£1.50 euch 

TRIACS 
STUD WITH ACCESSORIES 
Type Vol te Price 

P.I.V. 1-11 
8 ARE RANGE 
8C35A 1 

803513 
BC35D 4 
8 AYE RANGE 
8C40A 100 f 85t; 
SC4OB 200 90p 
8C40D 400 2100 
8040E 500 11-20 
10 AMP RANCE (T048) 
8045A 100 96p 
8C45B 200 1100 
8C45D 400 11-26 
8045E 500 11.45 
16 AWE RANGE (T048) 
8C50A 100 1125 
8050B 200 5186 
8C50D 400 21.66 
8C50E 500 1186 
DIAC D32 25p 
TRIACB- 
Additional Types 
40430 (T066) 85p 
40689 (Plastic) 

11 00 
40486 (T05) 80p 

7 6 p 

3Amp 
T048 

2N3055 55 
25 + 50p 
100 + 4Sp 
500 + 78p 

1000 + 339 

A SELECTION OF SEMI -CONDUCTORS FROM STOCK 
AAY30 lOp 
AAY42 15p 
AAZ13 lOp 
AC107 35p 
AC1?,6 255 
AC127 2.62 
AC128 25p 
AC176 259 
AC187 259 
AC188 25p 
ACY17 80p 
ACY20 20p 
ACY2I 205 
ACY39 55p 
ADI40 50p 
AD149 50p 
ADM 855 
AD162 355 
AF117 209 
AF118 505 
AF124 259 
AF139 80p 
AF186 40p 
AF239 4911 
A8Y27 305 
A8Y28 255 
BA102 309 
BA115 7p 
BA14b lbp 
BAXI3 6p 
BAX18 7p 
BC107 l0p 
BC108 lOp 
BC109 lOp 
BC109C 12p 
BC113 16p 
BC117 205 
BC143 85p 

BC147 129 BU105 2-26 0C44 16p 
BC369C lEp BY100 lbp 0045 16p 
80182 lOp BY126 15p 0057 60p 
BC214 159 BY127 169 0071 159 
BCY32 75p BYZ13 865 0072 25p 
BCY34 859 C106D 65p 0077 469 
BCY39 1-00 OET111 66D 0081 269 
BCY42 809 GET115 66p 0083 26p 
BCY43 269 OET880 45p 00140 66p 
BCY55 2.50 151309K 0C170 26p 
BCY70 15p (T03) 187 00171 80p 
BCY71 209 MAT12126p 00200 469 
BCY72 16p MJE340 609 00201 75p 
BCY87 2-99 MJE370 709 00202 80D 
BCZ11 60p MJE520 76p 00203 60p 
BD124 80p MJE295e OCP71 ,1-E5 
BD131 769 IQ0 ORP12 509 
BD132 809 MJE3055 ORP60 90p 
8E115 95p 75p P348A 20p 
BF167 259 MPF105 40p RA8310AF 
8E173 95p NKT21420p 46p 
8E179 SOp NKT21640p RA8508AF 
BF180 S0p NKT21740p 65p 
8E194 lbp NKT403 70p TAA263 760 
BF195 16p NKT404609 TIL209 89p 
BF861 E5p OAS 60p TIP29A 609 
8E898 E5p OA10 85p TIP30A 60p 
BFX13 26p 0A81 lOp TIP31A 60p 
BFX34 769 0A91 7p TIP32A 70p 
BFX37 80p 0A200 7p TIP33A 
BFX88 20p 0A202 lOp 1.00 
BFY50 20p 0016 76p TIP34A 
BPY51 20p 0020 969 1.60 
BFY52 E0p 0023 869 TIP35A 
BFY64 502 OC25 409 E50 
BFY90 69p 0028 86p TIP36A 
BLY36 8-00 0C35 50p 8-00 
B8X20 lbp 0036 65p TIP41A 769 
BSY27 155 0042 40p TIP42A 85p 

TI843 85p 
V405A 259 
ZTX108 12p 
ZTX300 129 
ZTX30I 159 
ZTX302 189 
ZTX341 205 
ZTX500 155 
ZTX503 17p 
20301 SOP 
2N404 20p 
2N527 85p 
2N898 169 
214897 15p 
2P7706 lOp 
2N930 209 
2N987 45p 
2N1131 Pdp 
2N1132 259 
2N1302 18p 
2NI304 22p 
2N1305 999 
2N1307 E6p 
2N1300 26p 
2N1613 209 
2N1.671 1-00 
2N2147 75p 
2N2180 69p 
2N2217 26p 
2N2221 E0p 
eN2222A 

259 
2369A 

16p 
2N2908 E0p 
2N2926 (all 

cola) 10p 
2N3053 20p 
2N3054 60p 

2N3055 550 
2X3440 7bp 
2X3442 1-E6 
2N3525 76p 
2X3614 599 
2N3815 75p 
2X3702 109 
2X3704 10p 
2X3705 10p 
2N37I4 1.80 
2X3771 1.75 
2N3773 2.00 
2N3790 2.25 
2N3819 85p 
2X3820 ß0p 
2N3ß66 85p 
2X3903 159 
2X3906 I2p 
2N4061 12p 
2X4062 1ßp 
2X4126 159 
2N4071 359 
2X5457 305 
2N5777 5ßp 
28001 1.00 
28012 1000 
28018 6-25 
28026 8 90 
28301 50p 
28303 85p 
28324 95p 
40250 50p 
40360 905 
40361 40p 
40382 ß0p 
40408 ß0p 
40488 755 
40636 1.10 
40430 1.00 

ZENER 
DIODES 
400 M/W 5% 
Miniature 
BZY 88 Range 
All voltages 
3.3-33 Volt 
lOp each. 

25+ 99 
100+ Sp 
500+ 8 6D 

1000+ 6p 

Any one type. 

19 Watt 5% 
Wire Ends 
Metal Case 
All voltages 
8.8-100 Volte 
20p each 

25+ 189 
100+ 16p 
500+ lap 

1000+ 1Op 

Any one type. 

3 Watt Plastic 
Wire Enda 5% 
3EZ Range 
All voltages 
5 8-100 Volte 
309 each. 

INTEGRATED CIRCUIT SOCKETS 
LOW PROFILE PLATED PINS 

116 Lead (14 Lead (8 Lead 
D.I.L.) 

17p 15p 15p 

QUANTITY DISCOUNTS 
10% 12+ ; 16% 26+ ANY ONE 
20% 100+ : 86% 850+ TYPE 
From above sections except Integrated 
Circuits and Special Offers where dis- 
counts are included. 
Minimum order value 21 please. 

7p all 

SILICON 
RECTIFIERS 
WIRE ENDED 
PLASTIC 

Type P.I.V.1-11 
t amp miniature 
IN4001 50 6 
IN4002 100 7 
IN4003 200 8 
IN4004 400 8 
IN4005 600 10 
IN4006 800 12 
I84007 1000 15 
1.5 amp miniature 
PL4001 50 8 
PL4002 100 9 
PL4003 300 10 
PL4004 400 10 
PL4005 800 12 
PL4006 800 15 
P1,4007 1000 It 

LINEAR 
(0/P AMPS) 
7020 TOS 75p 
7090 T099 8Sp 
709C D.I.L. 35p 
723C TO9921.00 
7230 D.I.L. 95p 
7250 T099 24.50 
7410 T099 559 
741C D.I.L. 559 
747C TO99 21.10 
747C D.I.L. 

21 10 
72791P D.I.L. 60p 
72748P D.I.L. 800 
SINCLAIR 

IC12 2180 
TOBRIBA 
TH9013P 
20 WATT AMP 
24.47 POST PAID 
T119014P Pre Amp 

21.50 
DATA AND 
CIRCUITS REF. 

42 10p 
FREE WITTE 
PURCHASES 

TRANSISTORS, 
IC's, TRIACS, 
BRIDGES, 
SCR's, LDR's 

NEW FREE 
BOOKLET 
(No. 36) 
OVER 1500 
TYPES- 
O f,,r year., 

NEW BRIDGE 
RECTIFIERS 
SMALL SIZE AND LOW COST 
Type Volts Price 

P.I.V. 1.11 
HALF AMP 
B05/05 60 209 
B05/10 100 25p 
ONE AMP I x I H 
TUBULAR 
B1/05 60 2611 
BI/10 100 26p 

/20 
200 809 

60 800 86 B1 
ONE AMP (0.I.) 
TUBULAR 
W005 50 Sop 
WOl 100 85p 
W02 200 Opp 
WOO 600 46p 
TWO AYES 4 H x 1L 
x 
B2/05 50 35p 
B2/100 100 40p 
B2/200 200 45p 
B2/600 600 50p 
B2/1000 1000 80p 
FOUR AMPS 

11. B4/100 100 60p 
B4/200 '200 85p 
B4/400 400 70p 
B4/600 600 75p 
B4/800 800 5100 
SIX AMPS 
411 x 
BO/10011. x100 70p 
116/200 200 75p 
B6/400 400 90p 
B6/600 600 1100 
SILICON CONTROLLED 
RECTIFIERS 
Type Volts Price 

P.I.V. 1.11 
ONE AMP 
CRS 1/05 50 25p 
CR8 1/10 100 Sop 
CRS 1/20 200 305 
CRS 1/40 400 35p 
CR8 1/60 600 955 
THREE AMP (T048, 
CR8 3/05 50 30p 
CR8 3/10 100 30p 
CR8 3/20 200 35p 
CR8 3/40 400 95p 
CR8 3/60 600 55p 
FIVE AMP (T066) 
CRS 5/400 400 60p 
SEVEN AMP (T0481 
CR8 7/100 100 OOp 
CR8 7/200 200 65p 
CR87/400 400 70p 
CR8 7/600 600 95p 
SIXTEEN AMP 
SCR 18/100 100 65p 
SCR 16/200 200 70p 
OCR 18/400 400 80p 
Owe irlee0 000 LI 00 

1Amp.L 
TO5 

3 Amp 
T048 

HENRY'S RADIO 
MAIL ORDER DEPT.- 303 EDGWARE ROAD, LONDON, W2. 

LIMITED 
RETAIL SHOP: 404-406 EDGWARE ROAD. (01-402 8381/2) 
Open 6 days a week 9 am -6 pm Monday to Saturday 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 9p per word (minimum 12 words), box number lop 

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. 

Service Sheets 

4 SERVICE SHEETS MANUALS BOOKS 4 
SERVICE SHEETS' OONVE 

RA12 SV SERVICE 
VICER.PL SHRSTAS ND DT.RECORDERS, 

MANUALS IN 
SETOCK 

SERVICE SHEET 

30p + Postage PLEASE fiNCLOSE S.A.E. WITH ENQUIRIES.. Catalogue 20p. 
PRICE + P.&P 
t0 80 
D3.75 

lop 
12p 

£0.75 15p 

.50 8P 
[O1. 0 I5p 

£f11.8800 

1 0 159 
£1.80 15p 

t4 20 ä1p 
CO 60 1Op 

[2.50 20p 

02.25 )0p 
£2.10 ä1p 

£0.55 lop 
[1.50 15p 

[1.00 15p 
£1.00 15p 

11.00 15p 

£1.50 15p 

[2.70 20p 
00.80 10p 

C4.50 Sop 

[3.20 25p 
[3.75 3Dp 

£2.00 ä1p 
C 2.50 20p 
[2.80 20p 

[3.00 25p 
£2.50 lop 
£1.40 15p 

[0.90 12p 

NEW BOOKS & PUBLICATIONS 
32. SIMPLE SHORT WAVE RECEIVERS by Doto Publications Ltd. 140 poses 

33. RADIO CONTROL FOR MODELS by Data Publications Ltd. 192 poses. .. 
34. RADIO VALVE AND TRANSISTOR DATA 9th Edition by A.M. Ball. 340 pages 

35. GUIDE TO BROADCASTING STATIONS 16th Edition. 160 pages . . . . 

36. TRANSISTOR AUDIO 
DATA 

RADIO CIRCUITS 
Dat oT by M .IIes d Ltd. d30 

popes. New Ed i 

38. SERVICING WITH THE OSCILLOSCOPE by G.J. Kong. 176 pages 

39. AL LLOSCOPE 
I40. MEASURNG OSCIILLOSCOPE by J.P. 

GolK 
ldin7y R272 popes'. 

236 

QUESTIONS AND ANSWERS ON TRANSISTORS by C.Brown. 96 poxes 

42. SEMICONDUCTORS: BASIC THEORY AND DEVICES by I. Kampel. 272 pope. 

43. UNDERSTANDING THE SEMICONDUCTOR by C.N. Matthews. 128 popes 

44. TAPE RECORDERS by H.W. Hellyer. Guide to Purchase & Operating. 239 popes 

45. PHOTO -ELECTRONIC DEVICES by J.B.Dance. 165 pages . . . . . 

46. AUDIO AMPLIFIERS by Data Publ.cot,ons Ltd. 128 pages 

47. RAPID SERVICING OF TRANSISTOR EQUIPMENT by G.J. King. 160 pages 

48. BEGINNER'S GUIDE TO ELECTRICITY by Clement Brown. A.00c.Btit,I.R.E. 
49. BEGINNER'S GUIDE TO ELECTRONICS by Terence L. Squires. AMI ERE 

50. BEGINNER'S GUIDE TO TRANSISTORS by J.A. Redd,houph . 

51. PRINCIPLES OF SIA Dg, e2pes gF LEE. 156 pages 

52.THE PRACTICAL AERIALHANDBOOK by G.J.K.n 
53. AERIALS by D.J.W. Slobbema. Practical Work. 110 pages . 

54. ELECTROACOUSTICS: MICROPHONES, EARPHONES AND LOUDSPEAKERS. 300 pages 

55. MAGNETIC TAPE RECORDING by H.G.M. Sprott, BSc. Fl EE. 368 pogo. . . 

56. MICROPHONES by A.E. Robertson, M.B.E.M, BSc. MIEE. 359 pages 

57. THE HI-FI AND TAPE 
E 58. PRINCIPLES OF AE RIAL DESIGN by H. Pope MSc. FIEE. 18 

ages 
2 PopANDBOOK 

by G.J. 14,ng. 3 04 
es 

59. A.C. MOTOR CONTROL by R.T. Lyth Il. CEng. FIE E. 148 pages . 

60. INTEGRATED CIRCUIT SYSTEMS by D.J. Wolter. 234 pages 

61. SOLID-STATE DEVICES AND APPLICATIONS by R. Lewis. 264 pages 

62. GUIDE TO PRINTED CIRCUITS by G.J. King. 140 pope.. 95 Illustrerions 
63. ELECTRONIC COUNTING CIRCUITS by Mullord Ltd. 224 popes . 

64. PRACTICAL INTEGRATED CIRCUITS by A.J. McEvoy and L. McNamara. 144 pages 
ç1.50 15p 

65. POWFR ENGINEERING USING THYRISTORS VOL.1. by NC,' lord Ltd. 228 popes 

Send s.A.for Free 

S 
of Practical 

aE L EdV 
Technical 

O Nan 
Radio 

I C 
nov. 

E SERVICES 
ta 

4- Albert Place, Harrogate, Yorks. Tel. 0423- 86844 4 - 

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 

(Uncroued P.O.'s please, original 
returned if service sheets not available.) 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 
We have the largest supplies of 

Service Sheets (strictly by return of post). 

Please state make and model number 

alternative. 

Free TV fault tracing chart or TV list on 
request with order. 

Mail order or phone 01-458 4882 

SERVICE SHEETS. 35p, plus stamped 
addressed envelope. Mail order only. 
Lesmar, 15 Conholt Road, Andover, 
Hants. 

SERVICE SHEETS. Radio, TV etc. 8,000 
models. List lop. S.A.E. enquiries. 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS for Televisions, 
Radios, Transistors, Tape Recorders, 
Record Players, etc., from 5p with free 
Fault -Finding Guide. S.A.E. orders/ 
enquiries. Catalogue 15p. Hamilton 
Radio, 47 Bohemia Road, St, Leonards, 
Sussex. Telephone Hastings 29066. 

Hi-Fi Equipment 

eerle55 
HI-FI LOUDSPEAKERS 

Acclaimed by the Experts 

MULTI -UNIT SYSTEMS 
IN KIT FORM 

MATCHING CABINET KITS 
ALSO AVAILABLE 

Full details& address of your local dealer from: 

P.F. & A.R. Helme Ltd. (Dept PWl l) 
Summer br :dge. Harr ogare HG3 4DR 
Forks. Tel. Darley 279 (STD 0423-72) 

Tape Recorders 

ROBIN HOOD 
(NOTTM) LTD. 

Special Offer -First Class British Made 
Non -stretch Mylar Tapes 

5O1ns. } x 900ft. 55p 
50Ins. e x 1200ft. sop 

7101. e x 1200ft. 801, 
Tins. *' x 1800ft. 85p 

15p Min. Handling Charge, Inland 
23 Wadham Road, Woodthorpe, Nottingham 

Aerials 
arMIWPaeMO 

GENUINE FULL SIZE BBCI & 2 BLACK/ITV 

18 element TV aerial WHITEOLOUR 
C 

& 

as used by leading -Guaranteed 
TV cam I antes Perfect Pictures. -- Save ££s. We sup- 

ply this genuine 
sup - 

FOR ONLY Air U.H.F. aerial for only 
L1-98, can be fitted out 

z 
side or Inside. Quality '' made, technically advanced 

+3 cart 0-19 design. Precision grid re- 
Hector eliminates ghosting. 

Complete with clamp, instruc- 
tions, advice. 

Money Back Refund Wall/ 
Caravan Bracket 250. Low Loss Cable 
10p per yard. Plug Bp a FREE with 
order maps & channel reference of all 
Radio & TV Transmitters. 

Send direct to 
Dept PW10, 219 Mansfield Rd., Nottingham. 

IMPERIAL TRADING (AERIALS) LTD. 
the quality Aerial Specialists 

BAINES FOR HIGH FREQUENCY AERIALS 
UHF Multibeams by J Beam 
MBM 10 £2.20 MBM 18 £2.90 MBM 30 
£3.90 MBM 46 £6.00 2MBM 46 £15.20 
4I5IBM 46 £3300. UHF Diplexers £1.00. 
Log Periodic £5.25. 
VHF Aerials 
F'M2 £2.00 FM3 £3.00 FM4 £5.00 FMOB 
£7.80 BBC D and ITA 5 £2.70 ITA 5 
element £2.00 ITA 8 element £2.70. 
Pre -amps: 
Masthead £7.00 Colourbooster £3.88 Wide - 
band Masthead £9.50 Co -ax VHF 5p UHF 9D. 

Please state channels on all orders 
R Baines 

Il Dale Cres., Topton. Chesterfield. S42 6DR 

Direct from the J 
Manufacturers 

OIL AERIALS ± 
1O Element 

v125 
14 Element 18 Element 

í1.50 E1.75 t 

Ready a,emba iea add Alp 
'low 32'4r car na and pack,ng 

Please state winch rhanneu o. grow 

APEX AERIALS (P.W.) 
ALBAN WORKS. MARY ST., 401155005E, RENFREWSHIRE 
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Books and Publications 

THE PICTURE BOOK METHOD OF LEARNING 
BASIC ELECTRICITY 5pts £4.50.BASIC ELECTRONICS 6pts £5.4o.BASIC TELEVISION 3pts £3.60 

(Postage and Packing included) 
.,The Pictorial Approach Manuals assure the quickest and soundest method of gaining mastery over these subjects. 
The clear and concise illustrations make study a real pleasure. Your money refunded if not completely satisfied is 

your 100% Guarantee. Free Illustrated Prospectus on request. 
Send now to SELRAY BOOK CO., 60 HAYES HILL, BROMLEY BR2 7HP 

"HOW TO LISTEN TO THE WORLD", 
Published October 1972, £1.90, post 
lop. Direct from World Publications' 
Warehouse. Order from: David Mc- 
Garva, Box 114E, Edinburgh EHl 1HP. 

Educational 

GO TO SEA as a Radio Officer. Write: 
Prin ipal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

CIE, AMSE, City & Guilds, etc. Thousands of exam successes. Postal 
Courses in all branches of Engineer- 
ing. Prospectus FREE. State subject 
of interest: BIET (Dept H.8), Alder- maston Court, Reading RG7 4PF. 
Accredited by CACC. 

RADIO, TV, RTEB CERTS., City and 
Guilds, Computers, Radio Amateurs 
Cert., Practical Electronics (with kit). 
Thousands of successes. Details of home study courses and illustrated 
book FREE: BIET (Dept. H.7), Alder- 
maston Court, Reading RG7 4PF. Accredited by CACC. 

Situations Vacant 

RADIO 
OFFICERS 
DO YOU HAVE PMG 1, PMG II, MPT 
2 YEARS OPERATING EXPERIENCE 7 
Possession of one of these qualifies you for con- 
sideration for a Radio Officer post With the 
Composite Signals Organisation. 

On satisfactory completion of a 
7 -month specialist training course, 
successful applicants are paid on 
scale rising to £2365 pa; 
commencing salary according to 
age -25 years and over (1664 pa. 
During training salary also by age, 
25 and over £1238 pa with free 
accommodation. 
The future holds good 
opportunities for established status, 
service overseas and promotion. 
Training courses commence at 
intervals throughout the year. 
Earliest possible application 
advised. 
Applications only from British -born 
UK residents up to 35 years of age 
(40 years if exceptionally well 
qualified) will be considered. 
Full details from: 

RECRUITMENT OFFICER (TRO 37), 
GOVERNMENT COMMUNICATIONS 
HEADQUARTERS, 
Room A/I105, Oakley Priors Road, 
CHELTENHAM, Glos. 0152 SA) 
Telephone: Cheltenham 21491, Ext. 2270 

£2500 career 
Yours ¡o G weeks? 

Yes. That's all the time it takes 
ACT to turn a person with the 
aptitude into a qualified Computer 
Programmer. Able to hold down a 
responsible, well -paid job in the 
world of computers. And our own 
exclusive appointments agency will 
introduce you to all the right con- 
nections. FREE. We've already 
trained vast numbers of people; 
pointed them in the direction of 
success and life-long security. Write 
or 'phone TODAY for FREE 
details without obligation. 
ACADEMY OF COMPUTER 

TRAINING, 
E94. Oxford House 

9-1S, Oxford Street, W.I. 
Telephone: 01-734 2874 

127. The Piazza, Dept. E94, 
Piccadilly Plaza, Manchester 1. 

Telephone: 061-236 2935 

ELECTRIC SALESMAN needed in 
N.W.1. £22.00 P/W plus commission 
an PROFIT SHARING to the Right 
Mari age over 22 years with driving 
licence. Phone Anytime 485-5322 or 
272-1231. 

For Sale 
QUAD 303 stereo amplifier excellent 
condition £30 o.n.o. 17. The Avenue, 
Hailsham BN27 3HT. Telephone Hail - 
sham 842 456. 

CLOSED CIRCUIT TV as new llin 
Monitor, with Camera, in perfect work- 
ing order £140. Tel. Coventry 27164 or 
write Box 106. 

MORSE MADE EASY ! ! 

FACT NOT FICTION. If you start RIGHT you will be 
reading amateur and commercial Morse within a month 
(normal progress to be expected). 

Using scientifically prepared 8 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, lt'e as easy as 
learning a tune. 18 W.P.M. In 4 weeks guaranteed. 

Beginner', Section only 53.80, Complete Course 54.60 
(Overseas £1 .00 extra) details only, 4p stamp. 01-660 2898 
O3RSC (Box 19), 45 OREEN LANE, PURLEY, SURREY 

SYUKAN SO PROFESS/OVAL 7HE 'i 
ELF-SPQIM Yt'KAN AEROSOL WAY - 

Get these a/r 
dryrn9 GREY HAMMER 

I OR BLACK WR/NKCE 
(CRACKLE) finishes 

DRWARF ROND, LONDON Wr IRN 

Closed all December for annual holiday 
SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 
TELEPHONE ANSWERING machines. 
New and Reconditioned. £55/160. 
STAM Co., 182a New North Road, Nl. 
01-286 6119. 

Wanted 

TOP PRICES PAID for NEW VALVES 
popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C). 
367 Kensington Street, Bradford 8, 

Yorkshire. 

HIGHEST POSSIBLE cash prices for 
Akai, B. & O., Brenell, Ferrograph, 
Revox, Sanyo, Sony, Tandberg, Uher, 
Vortexion, etc. 9.30-5.00. 01-242 7401. 

CASH PAID for New Valves. Payment 
by return. WILLOW VALE ELEC- 
TRONICS, 4 The Broadway, Hanwell, 
London, W.7. 01-567/5400-2971. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

PRACTICAL WIRELESS required 1939 
to 1944 inclusive, also Wireless World, 
1939 to 1942 inclusive. Condition and 
price Ser- 
vices t(Lut n) 

o The Librarian, oe aCaRoad, 
Luton, Beds LUI 3NG. 

316-04 and E.3016 i.c's. Reader requires 
a few. Dee, 87 Taunton Road, London 
S.E.12. 

Ladders 
LADDERS. Timber 20ft, £7.80; 29ft, 
£1120. Carr. 80p. Brochure (Dept. 
WLS), Home Sales, Baldwin Road, 
Stourport, Worcs. Callers Welcome. 
Phone 02-993 5222. Ansafone installed. 

Receivers and Components 

SOUND SUPPLIES 
(Electronics) Co. Ltd. 

P.A. EQUIPMENT. Marshall amps, instru- 
ments and guitars, etc. TOA and Eagle 
snips and accessories, Reslo mica, etc. 
COMPONENTS: Resistors, capacitors, 
plugs, sockets, cables, audio leads. semi- 
conductors, valves, vero board, etc., for 
the constructor. 
Power packs and car droppers for the 
cassette recorder or radio. 
S.A.E. for list and enquiries. P.A. list 15p 

12 Smarts Lane, Loughton, Essex 
Tel. 01-508 2715 Closed all day Thursday 

BRAND NEW COMPONENTS BY 
RETURN. Electrolytics 16V or 25V-1, 
2.2, 4.7, 10 mfds-3,2p, 22, 47-4p, 100 -5p. 50V-12 p extra. Subminiature 
bead -type tantalums-1/35V, 22/35V, 
47/35V, 1/35V, 2.2/35V, 4.7/35V, 10/ 
16V -8p. Mylar Film 100V-001, 002, 
005. 01, 02-2p. 04, 05-212 p. 068, 1-3p Polystyrene 63V-10 pf. -10,000 

pf. E.12 series-2p.Mullard miniature 
Carbon Film Resistors E12 series 
1/3W 112-10M0 8 for 5p. Insured 
postage 8p. The C.$. Supply Co., 127 
Chesterfield Road, Sheffield 58. 
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NIP- E - 
PRINTED CIRCUIT SYSTEMS 
FOR DISCRETE INTEGRATED 

COMPONENTS 
AND CIRCUITS 

Standardised multi -purpose boards 
SAMPLE PACKS -3 DIFFERENT SIZES WITH FULL DETAILS IN LAC 

SEEP Undrilled 95p Drilled E1.84 

CLASS FIBRE *drilled E1.09 Drilled E2-15 

Please state whether forte.* or discrete transistors. 

SPECIAL OFFER! FREE ,Denting Pillars with above 

STARTER PACKS oriented *drilled beardsl,nu1050pa7Dp 

CARD HANDLES -Sp Cold plated Edge Connectors 14-way,35p 

Insulated Panting Pillars -from caen. 30-way,65p 
Quantity discante. We supply retail trade.industry.export, schools 

NIP ELECTRONICS %PI.NE W P.O. Box Bt Albans Hert= 

PRECISION 
POLYCARBONATE CAPACITORS 

FRESH STOCK - FULLY TESTED 
Close tolerance. High stability. All 63V d.c. 

0.47µF: ±5% SOD: *2% 40D; *1% 50P 

1.OµF: *5% 408; ±2 ,. 60p; *1% 609 
22µF: ±5% 609; ±2y. 609; t1% 759 

471.iF: t6% 70p; *2% 939: *1% 81.15 
08µF: f5% 95p; *2%r1-15; *1%61'b0 
10µF: ;6%1110; f2%81.40; *1% 61-80 
161aF: f6%6160; *2%8220; t1%82'70 
TANTALUM BEAD CAPACITORS - 
Values available 0.22, 0.47, 1 .0, 2.2, 4.7, 6.8 

at 
35V, 10 

33 µF 10Vµ 2 47µF 6V. 1002µF 3V 
0V, -all 15V, 33 

at 9p each; 6 for SOp; 14 for LI. Special pack 
6 off each value (72 capacitors) E5. 

NEWT -TRANSISTORS. BCI07, BCIOB, 
BC109, All at 9p each; 6 for 50p; 14 for EI. All 
brand new and marked. Full spec. devices. May 
be mixed to qualify for quantity prices. 
POPULAR DIODES 1N914 -7p each, 8 for 
SOp; 18 for LI. 1N916 -9p each, 6 for 50p, 14 for 
LI. 1544 -Sp each, 11 for 50p, 24 for LI. All brand 
new and marked. 
SPECIAL OFFER -400 mW Zaners. Values 
available 6.8, 7.5. 8.2, 9.1, 10, II, 12, 13 -5, 

15V. Tot. ± 5% at 5 mA. All new and marked 
Price 12p each, 5 for 50p, 12 for 11 .00. 

RES 1ST ORS. Carbon film 5 W 5%. Range from 
2.2 CI co 2.2M LI in E 12 series, i.e. 10, 12, 15, le, 
22, 27, 33, 39, 47, 56, 68, 82 and their decades. 
High stability, low noise. All at Ip each; 9p 
for 10 of any one value; 70p for 100 of any one 
value. Special development pack -10 off each 
value 2.2 CI to 2-2M 12 (730 resistors) ES. 

440V A.C. CAPACITORS. 0. 1µF, size I Lin x 
Sin, 2Sp; 025µF, size I Lin x Fin, 30p; 0.47 
and 05µF, size I fin x fin, 3Sp; 1.0g, size 2in 
x fin, 45p; 2.0µF, size 2in x I in, 75p each. 

C.D.I. (CAPACITOR DISCHARGE IGNI- 
TION) -440v AC capacitors listed above are 

ideal for use as discharge capacitors in popular 
ignition systems. Approved for P.E. Scorpio 
and P.W. (June 1971) systems. Improved 
reliabiliry. 
5p post and packing on all orders below C5. 

V. ATTWOOD, DEPT. D2, P.O. Box 8, 
ALRESFORD, HANTS. 

NEW MODEL V.M.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 setwlll give you endless hours of pleasure 
and can be built in one evening. Powered by 9 volt 
battery, complete with easy to follow Instruction 
and built In lack socket for use with earphones or 
amplifier. 

Only £330 +pAp 10p U.K. only, 

Illustrated catalogue of selected kits and com- 
ponents. 15p P&P free. 

Galleon Trading Co, 
12, Burrs Way. 
Corning ham, 
Stanford -Le -Hope. 
Essex. 

MINI MAINS PACK KIT. Safe dour e 
wound mini transformer, silicon r= ti 
fiers, 1000uF smoothing, instructi ns. 
Buildable to size of PP6 etc. 9V 
120mA. £0.1'0, U.K. post 5p. Mail o rer 
only. AMATRONIX LTD., 396 Sels r n 
Road, South Croydon, Surrey CR2 Os . 

RADIOSPARES (R.S.) COMPONENTS 
specified tor projects in this, and 
other maga ines supplied on request. 
SAE with all enquiries. The Hobbies 

o Shop, 32 The Parade, Cwmbran Town 
Centre, Cwmbran, Mon. 

ELEVEN BAND RADIO. SW1-4 (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 
512 in. £68. Eight Band Model, with 
BFO, £42. Four Band, MW. FM. Air- 
craft. PB. £15. SAE. Full Lists. Lang- 
tons Radio, High Street, ROCESTER, 
Staffordshire, Tel. 388. 

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. C4 direct from makers or 
S.A.E. for free literature. 
Crystal Set Kits -one or two waveband 
now available. Send S.A.E. for free literature. 
See also advert. on page 661. 

JOHNSONS (RADIO) 
St. Martins Gate, Worcester, WRI 2DT 

Est. 1943 (a John Banner Co. Tal. 24864 

rompus alaolranil 
All Brand New. Blooey Back 
Guaranteed. Fut Service. 
5V DIGITAL INDICATOR 
0-9DP, with socket and red 
Filter 21.46, 7447 81.49. 
IC GAS DETECTOR. Smoke, 
Butane, Vapour, etc. 2219, 
data 9p. ULTRASONIC TRANS- 
DUCER. Transmit or receive, 
22. LIGHT EMIT DIODES. 
Visible redfpanel clip/data, 39D. 

INFRA RED (invisible beam), 5119. 
DIGITAL CLOCK integrated circuit, 28 pin DIL. 
12/24 hr. 4/6 digit. 81467, data 159. 
CALCULATOR, electronic. 8 digit, 4 function + 
constant. Year guarantee, fully built 146. 
P :' TEE, . :: chassis ßß1dß. I leetni- 

. Ca,. 
2 74 

INTEGRATEDt4CIRCUITS with/ data.9D 
ea. 

791 Op amp DIL SOp, 709 TOS 21p, DIL 299, 

710 Shp, 748 59p, PHOTO DETEOTOR/acne 449. 
VOLTAGE REGULATORS: 18 amp 6 or 12 v. type 

723 69p, 556 TIMERIetab oscillator 11.19 

Pre -amp 1187, MPE Decoder for any FM RR 12-89./ 
741: Data Booklet lap, gates 7400 etc. 169. 7490 

29p, 7476 898, 7492 789, 7413 
AI e 4 or 16 pin, for -' 

/10/11, 98. 
lA R w , i 4p. 400V 89, 60V Bridge 29p. 
1N914/í r A81/91 7p, 0A200/202 }Op. 
ZENERS: BZY88 400mW 119, 6.1V 10W 29p, 
MINI SCR 4A/400V 66p, TRIAL OA/400V 879. 
CAPACITORS: 20/30V Electrolytic. 
10150/104/F. 6s; 20015040', Sp; 1,000µF, 169 

DISC: 22pF thro' to 0.047µF, 8p; 0.01 to 0. OP. 

RESISTORS 8W 5%, 1p. PRESETS 0-215W, 6p. 

VERO 16p/28p, etc., DIN plugs, 189: socket., 9p. 

Stereo Amp. in case, 11467. Light Dimmer, U. 
ELECTRONIC : CAR IGNITION HIT, 16.97. 
FREE CATALOGUE, SAE, Data let. 69 ea 

CWO. P & P 7p, Overoeaa 86p. Discount 10+10 
P.O. BOX 29, BRACKNELL, BERKS. . 

UNUSED COMPONENTS. Excellent 
variety. £1 per hundred. Postal only. 
Chaplin, 5 Brewhouse Hill, Wheat- 
hampstead, Herts. 

Versátiie 

10in 
ONE "N. - 

"MINI -LAB" comprising 
AC/DCVoltmeter : Audio Generator : 
Resistance Substitution : Capacitance 
Substitution : DC Ammeter : Battery 
Supply : RF Signal Generator : RF 

Field Strength Indicator : Ohm Meter 
All you need for testing. Money 
back guarantee. 

-I- 25p P. & P. 

Cash with order or write for data sheet to: 

RSL Components, (Dept. PW), 
C ricketfield Lane, Bishops Stortford, Herts 

1.25 

Build the 
TEXAN hi-fi amp 

Kit price only 
£ 28.50 

(incl. case) 

Pack 1. RESISTORS 80p 
Pack 2. SMALL CAPS £1.50 
Pack 3. LARGE CAPS £ 1.40 
Pack 4. SUNDRIES £1.90 
Pack e. SWITCHES 90p 
Pack 6. CONTROLS £ 1.45 
Pack 7. SEMI COND £8.25 
Pack 8. TRANSFORMER £4.95 
Pack 9. P.C. BOARD £2.50 
Pack 10. CHASSIS etc. £4.20 

Post extra -parts available separately. 
Send for list. 

Kits also available for 
* Radio Control Systems 

* Digital Clock Systems 

* Integrated Circuit Amplifiers (to 50W) 

* Hl -Fi Pre -amps 

* Stabilized Power Supply Units 

TELERADIO HI FI. 325 Fore Street. 
London. N.9. 
01-807 3719 

New Full Spec. De 'ces 
By Return 

Money Back Guarant 
MICROCIRCUITS: 709 28p: 710 Shp; 723 65p; 74 
748 379; 5576013 61.24; 74 SERIES TTL: 00 
01 18p; 02 18v; 04 18p; 10 Hip; 11 Sip; 20 16p; 30 1 

40 16g; 47 11.85; 51 18p: 72 399; 73 41p; 74 53p: 76 
81 1128; 86 . 90 72p; 91 1181. TRAINSISTOR 
2N2926 red xis, :e 7p; yellow 8p; green 9p; 8N30 
88p; 2N305 07B 9p; BC108C 9p; BC109C Op 

BFY50/51/ - E SERIES: 0411 189 041.2 lap 
0413 14p; 100 p; 4101 10p; 410.1 lip: 4103 10p; 600 

1910; 6101 14p; 6102 169; 8003 15v; MP8111 32p: MP811' 
429; OC44 12p; OC45 12p; 0071 12v; OC72 12p: 008 
19p; MF.F 104 42p; 2N3819 28p: MEL 11 85p; MEL 1 

44p; D40C1 55p. 1 AMP RECTIFIERS: 60V SIp; 100 

9p; 200V 6p: 400V 8p: 600V 99; 800V 12p; 1000V 149 
W005 23D; WO1 24p; WO'I 209; W04 27p: 400mW 5 

ZENERS: 4.7; 5-1; 6,2; 6.8; 8.2; 9.1;10; and 12 VOLT 
lip each. 1 WATT 5% ZENERS: 15V & 30V; 179 each. 
DIODES: 15914 Sp; 1N916 4p; IN4148 4p; 0A5 17p; 
OA47 7p; OA90 6p; OA91 5p; 0A200 79; OA202 8' 
SCR: 800V 1.6A, BT%30-600 759; LED PANEL LAMP 
46p. FERRITE BEADS 1p. SOLDERCON IC PIN 
SOCKETS 079 per pin any length. PC RESIST PEN 809. 

14 PIN DIL SOCKETS 14p. MICROHM Resistor. 41p. 

JEF ELECTRONICS (P.W.11) 
York Hotra, 12 York Drive. Grappe Warr 
WA4 2E1. Mall Order Only.-O.W:A. 1' & rd 
0/Seas 65p. Discounts start at 10% for 10+ 

P: 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur - 

res resistors,plus 
once 

capacitors; 
used. Pack 

transistors, 
diodes, I.C., gang, pots, etc. Tremen- 
dous value. Send £1 incl. postage 
C.W.O. to Caledonian Components, 
Fosterton Firs, Strathore Road, 
Thornton, Fife. 
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COMPUTER PANELS 
Panel contains 2 x Mullard 0C23 Transistors and 
5 other Transistors etc. 2 panels SOp p.p. 15p. 
Panel contains 2 x Mullard OC28 Transistors 
2XBCY34, etc, 2 panels 50p p.p. I5p. 
Assorted Computer Panels contains many 
useful Transistors, Diodes, Trim Pots, etc. 
4 panels for III post free. 
Assorted Panels contains minimum of 10 
integrated circuits, also Transistors, Diodes 

cc. El pp 15p 
Electrolytic pacltors F/V. 2000/35, 10,000/ 
15, 10,000/ , 12,500/35. II at 30p each p.p. 6p. 

2,000/50, 2, , i /50, 10,000/50, 12,500/ 
50, 50,000/15 all at 40p each p.p. 10p. 
Also available wide range motor start capacitors 
also block paper, etc. 
Assorted miniature and subminiature Electro- 
lytic Capacitors, 100 for LI.20 p.p. I5p. 

Mail Order only 

XEROZA RADIO 
I, East Street, Bishops Tawton, Devon 

SEND YOUR EXACT REQUIREMENTS 

THE WORLD RENOWNED 
"GLOBE KING" 
SHORT WAVE RADIO KITS 

now back in production! 
New, exciting range of short-wave units covering 
10 to 350 metres. Transistor 9v. and AC mains 
versions. Ideal for Flats etc.-range the World 
with Just 25' length of wire or Rod seriell 
Acclaimed by professional and amateur alike 
"Globe -King" receivers are In use all over the 
world. Modern technique plus a precision mechani- 
cal standard opens up a new era for this famous 
product. Bend for free copy of our interesting 
literature, price lists. and order form-kindly 
enclose self-addressed long envelope. Overseas 
Inquiries must be accompanied with International 
Reply Coupon. (See also our advert on page 660). 

JOHNSONS (RADIO) 
St. Martins Gate, Worcester, WRI 2DT 

la John Banner Cu.) 

SURPLUS STOCK 
AT 

REDUCED PRICES 
Cs - Rs - Transistors - small 
3v Electric Motors-Relays- 

Transformers-Plugs- 
Sockets-Etc. 

Send S.A.E. for list. 

W.E.0 LTD. 
HIGH STREET, RIPLEY, 

SURREY 

RESISTORS 
300 5% and better 60p (15p): 200 5% Hi -Stabs 60a 
(15p); 100 1% and 2% Hi -Sta - . (8p); 100 
M axi. . (7P); BC10 

- 
for di; 

3055 40p; 7090 2 Reed 
Switch Unit male 31 , Regis - 
to - -- ... s etc. £1.25. (2 m -65 (35p); 

Chloride lIb 40p (15p); 'lbs £3.50 (50p); 
Meters 34' 1mA 75p (15p); 12}-0_12}µA24' £1 
(15p) other types available up to 7} x 6f'. Cased 
Tape Amplifier, complete with Speaker and 
Non -Standard Deck £3 (£1). TMC New Key - 
switches 4C/O + 4C/O Locking 40p (5p). 

; µA741C 25 
1}A Ree 

GREENWELD (PW6 
24 Goodhart Way 

West Wickham, Kent. 
ogtage in brackets. A 

01-777 2001 
E List. Details. 

AARVAK ELECTRONICS Soundlight. Convertors 3 Channel 1.2kW £17. 3kW 
£25. Strobes 1 Joule £16. 4 Joule £25. Mail or call, 74 Bedford Ave., Barnet, Herts. 01.449 1268,. 

TV Line out -put transformers 
Replacement types ex -stock. 

For "By -return" service,contact: 
London: 01-948 3702 

Tidman Mail Order Ltd., Dept. PW, 
136 Sandycombe Rd., Richmond, Surrey 

TW9 2EG1 
Valves, Tubes, Condensers, Resistors, 
Rectifiers and Frame out -put Transformers 
also stocked. 

CALLERS WELCOME 

B.H. COMPONENT FACTORS LTD. 
DEPT. PW. 

For Eagle Sinclair, Data Books and Com- 
ponents, jW 5% resistors 1p. or 500/100. Electrolytic C426 4/40, 8/40 10/16, 32/10, 25/25, 100/6.4 all 4p. IN914 60, 100V lA Bridge 35p. Panel neon 15p. Mains Trans- formers 32-0-32 at 150mA 50p. Bargain Electrolytes. send for list. Electrolytic 100/50 
10p, 500/25 10p, 1000/12 12p. 1 000/25 25p. 1,000/50 35p. uL914 30p. 7,400/01/10/30 15p. Free list, CWO. pp UK IOp. Discount £10- 10%. Money back guarantee. Brand new to 
spec. P.O. Box 18, Luton, Beds. LU1 ISO. 

AUDIO AMPLIFIERS 
Mullard Module LP1153 '2 watt output 
into 8 ohms, 9v. supply, brand new with data 70p post paid. Power Integ- rated Circuits BH 2 watts into 8 ohms, 
11/16v. supply, 5mV sensitivity, size 
2 x 1 x 13 inch, brand new with mount- 
ing clips & data £1.10 post paid. SAE for lists. J. WUILLE, 17 Ryecroft Close, 
Goring -by -Sea, Sussex. 

RECEIVERS and accessories. B40/62B fine-tuning, S -meter and product de- tector kits and information. SAE details. P. R. Golledge, G3EDW, Glen Tor, Torrington, Devon. Tel: 08-052 
2411. 

HEADPHONES. Matching 9R59DS, 
EC10 and all low impedance receivers. 
Luxury lightweight adjustable, foam 
padded. Japanese: £2.60. Partridge Electronics Ltd., Broadstairs, Kent. 

NEW POTENTIOMETERS, 4p. Resis- 
tors, 50 16p. Magnetic counters 10p. 
6BA Bolts 10p 100. Samples and lists 
20p. Post extra. We buy communica- 
tions receivers for cash. S.a.e. Derwent Radia, Scarborough. 

Miscellaneous 

NO NEED TO WORRY ABOUT 
A TRANSMITTING LICENCE 

because this GPO approved transmitter/receiver kit does not use R.F. and you can get one easily. Your transmissions will be virtually SECRET since they won't be heard by conventional means. Actually it's TWO KITS IN ONE because you get the printed -circuit boards and components for both the transmitter AND receiver. You're going to find this project REALLY FUN -TO -BUILD with the EASY -TO -FOLLOW instructions. An extremely flexible design with quite an AMAZING RANGE- 
hasobvious applications for SCHOOL PROJECTS, LANGUAGE LABORATORIES, SCOUT CAMPS, 
etc. 

GET YOURS ! SEND £5.50 NOW 
'(S.A.E. for details)' 

TO: "BOFFIN PROJECTS' 
DEPT. KW20I0 
4 CUNLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

RECORD TV SOUND using our loud- speaker isolating transformer. Pro- vides safe connection to recorder. In- structions included. £1 post free. 
CROWBOROUGH ELECTRONICS 
(P.W.), Eridge Road, Crowborough, 
Sussex. 

EXPERIMENTERS! Hundreds unusual items at Grimsby Electronics, Lambert 
Road, Grimsby, Lincs. Catalogue 5p. 

Darned 
Electronic 

Wizardry 
by Dewtron 
Famous kits, e.g. waa-waa complete kit £2.95; Fuzz kit £4.75, auto rhythm, modules from £18 per set. Ring Modulator modules £7 and 
whole range of synthesiser modules, 
musical novelties, etc. Catalogue 15p from D.E.W. Ltd., 254 Ringwood 
Road. Ferndown. Dorset. 

CHROMASONIC ELECTRONICS is well and living at 56 Fortis Green Road London N10 3HN. 40 page illustrated catalogue 20p post free. 

AERIAL BOOSTERS 
We make four types of Aerial Boosters. L45 62 5 
UHF, L12 VHF 405, L11 VHF Radio L10 M/W & S/W. Price L45, L12 6 L11 £2.95. L10 £245, 

VALVE BARGAINS 
Any 5-45p. 11y=709: t 

4111ECC82, ECL8I' EF80, EF85, EF183, EF184, EBF89, 
EB91, EY86, PCC84, PCC89, PC97, PCF80 PCF86, 
"PCL82, PCL83, PCL84,PCL85, PL36 PY33, 
Y82, PY800, PY, 1, 30L15, 30C15, 8-30L2. 

19" UllF/VHF TV £7.50 
THORN 850 SERIES 

Untested but with complete set of spare valves. 
Price £7S0. Carriage £1.50. 

100 MIXED RESISTORS 60p 
From f watt to 2 watt and from 10 -ohms to 
10m -ohms our choice. 

100 MIXED CAPACITORS £1 
From 220PF to 200MFD and from 120/w to 500v/w -our choice. 

POST & PACKING under £1.59. Over £1.109. 
S.A.E. for leaflets on all Items. Money back 
guarantee If not completely satisfied. 

VELCO ELECTRONICS 
62B Bridge Street, Ramsbottom, 

Bury, Lancs. 

SANKEN HYBRID HI-FI 
AUDIO AMPLIFIER 

Integrated Circuit 
We have male a fortunate 
purchase of these 25 watt 
audio amplifier modules 
from which you can build 
your own quality equip - 

nt. Requires only the 
addition of 3 capacitors and 
a resistance (apart from 
power supply). Two mod- 
ule)) provide 20 watts of 
power. Heat sink require- 
ments are simple. Distortion 
at I Khz. (10 watts) is only 

Price:25 watts amplifier type 1025:I £7 95 (P/P I5p) 
including technical data. Leaflet available. (00w 
version can be supplied). 
A complete kit is available to make a 25 watt -1- 
25 watt stereo outfit (giving loo watts of music 
power) and thin incorporates an integrated circuit 
pre amplifier of very low distortion. plus P.0.17. 
Price is only 637-50 amt a cane to suit can be supplied. 
Demonstrated at our showrooms. 

Teleradio Hi-Fi 
325, FORE STREET, EDIKONTON. LONDON N.9. 

01-807-3719 
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-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 21Ftriltsistors for only El90 
ACY22, ,BFYSI ) 0072 2N3702 
BC108 13TY52 OC202 2N3703 
BC109 ( BSY27 ZTX300 2N3705 
BC168 0C45 2N706 2N3706 
BC 169 0071 2N2926 2N3708 

Money back guarantee, P. & P. 10p. 

J. M. KING (H) 
17 Buckridge, Portpool Lane,' London, E.C.I 

BUILD IT in a DEWBOX quality 
cabinet. 2Jn x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN- 
DOWN, Dorset. S.A.E. for leaflet. Write 
now -Right now. 

GOLDEN HUNTER 
trom £1' 5O 

Powerful 
metal detector 

locales buried coins. metal elc. 

Send for illus. literature 
UNDERGROUND EXPLORATION LTD 

DEPT 9 FARADAY HOUSE 

P.O. BOX 1 RAILSRAM SUSSEX 

FASCIA PANELS to individual speci- 
fication in etched aluminium. Hard- 
ware Supplies for constructors. 
Printed circuit boards one-off's. Send 
5p for list. Ramar Constructor Ser- 
vices, 29 Shelbourne Road, Stratford - 
on -Avon, Warwickshire. 

PHOTOGRAPHIC ENLARGER TIMER 
P.W. SEPTEMBER ISSUE 

Having difficulties getting hold of that 
6.8µF polycarbonate for Cl? We can supply 
e high -stability precision polycarbonate In e 
± 5% tolerance by return of post. Price 95p each 
plus 5p post and packing. For other components, 
see our main advertisement in this Issue. 

V. ATTWOOD, 
P.O. BOX 9, ALRESFORD, HANTS. 

PRINTED CIRCUIT BOARD 
In 6 standard width.: lin, Ain, 3in, 38in, 41n 
and Sin x any length. 1/1610 Fibreglass, single 
sided, 2g per 3 sq. Inches. Doublesided, 1p per eq. 
inch. P. de P. 6p per order. BAE. Quotations for 
other eines and quantity discounts. 

3. KEEOPP, 11 Connaught Gardens, Braintree, 
Eases. CM7 6LY. Tel. Braintree 25254. 

I 

Fully guaranteed 
Individually packed 

VALVES 
1112H £175 E01184 45p 
0E31 85p ECH200 82p 
DAF98 48p 00150 460 
DF96 45p E0L82 869 
DK98 48p ECL83 70p 
D192 32p ECL88 40p 
DL94 45p EF38 46p 
DL98 45p EF37A £1.26 
DM70 80p EF40 e609 
DY88 889 0E41 86p 
DY87 82p F.F8O 269 
DY802 489 EF83 669 
E8800/01 EF85 359 

£100 EF 
E18001 42p 
E181CC 909 
E18200 

6120 
EA60 200 
EABC8O 82p 
EAF42 66P 

N78 11-76 
0A2 869 
OB2 86p 
PABC80 87p 
PC(,970Q 46p 

PC(:8i 
4ßD 

F0089 600 
PCC189 559 
PCE800 75p 
PC*80 SOP 
P CF82 830 
PCF84 809 
PCF86 6099 

EPOS 28p M;F'L00 7699 
EF9I 8 PCF201 760 
EF92 865 PCF801 609 
EF95 35p bop 
EFI S3 3O99 PCF806 80p 
EF184 86p PCF808 701) 
EFL200 769 P0F808 85p 
EL34 bOp PC11200 70p _ 

EBC39 60p E141 BOp PCL81 47p 
FCL82 36p 00041 62p EL42 68p 

16C081 30p EL84 269 PCL83 góp 
EBF80 409 ELIS 42p PCL84 42p 
EBF83 409 EL88 4099 PCL85 489 
'EBF89 80p EL90 869 PCL86 439 
ECC81 80p E195 859 PFL200 64p 
160082 28p EL500 860 PL38 639 
ECC83 809 EM31 25p PL81 50p 
160084 80p EM80 409 PL82 40p 
160085 409 EM84 869 PL83 429 
2.12016 46p EM87 70p P 85p 
E0088 379 EY51 ' 40p P12500 786 
1600189 62p EY88 409 PL504 75p 
ECF80 860 EY81 40p PX4 2260 
160Fß2 86p EY88 40p PY33 609 
ECF83 759 EZ41 60p PY80 35D 
ECF801 629 EZ80 26p FY81 27P 
160Fß02 62p EZ81 27p FY82 35p 
EC1135 800 GZ34 589 FY83 us 

SPECIAL OFFER p 6 p 
09J TUBE £2.50 50p TRANSISTORS, ZENER DIODES etc. 

OA5 20p 0071 12p 1N823A 6180 3E154 95p BC108 10p GET115 45p 
°A10 25p 0072 209 1194785 bop 3E159 6146 80113 10p 0ET118 600 
0A70 10p 0073 80e IZMT6 85p 6FR5 46p BC118 209 0E166 £1.50 
0A71 10p 0076 25p IZMT10 88p 12FR80 73p BCY72 15p NKT222 209 
0A73 7p 0078 269 IZT5 07p 40954 61.26 11F116 28p NKT304 50p 
0A74 7p 0081 209 IZTIO 68p 40595 £1.26 BF173 809 HA8310AF 
OATS) (6D15 OC81D 800 20386 51p 40698 £1.86 0F261 283 359 

10p 0081DM 20p 20403 51p 40888 1185 BFY62 809 8D918 26p 
0Aß1 89 0082 269 219918 37p 40669 £1.40 118 459 81)928 81p 
0A91 7p 0C82DM 80p 2161304 2299 259 B82 4799 ßD938 329 
0A200 7p 0083 269 203308 259 AC127AC126 Shp ß8Y29 269 8D94 ß1p 
0 A202+ 10p 008311 169 2191807 269 AC128 8Op ßU100 6180 80988 480 
0A210 850 0084 260 2192147 ß4p AC378 SOp BYZ13 869 V406A 40p 
0A210 SOP 00122 50p 2N2411 £1.60 AC' 17 269 BYZ18 ß3p Z2A61CF 78p 
OAZ200 asp 00139 258 2N2904A 2699 ACY28 1799 0081/10 389 ZR31 839 
OAZ201 60p 00140 409 2E2989 64.00 AD149 6099 Cß81/20 889 ZR21 46p 
0016 60p 00170 85p 2199053 20p AD161 8áp 0081130 42g ZR22 42p 
0022 6099 00171 80p 2193054 62g AD182 86p Cß81/36 43p 
0026 40p OC172 .87p 2N3056 64p AF118 6099 CR81/40 48p 
0028 660 
0028 ßO99 

0029 6099 

00200 75p 
000020.1 7699 
00208 95p 

2193730 609 
2193731 62.76 
2514172 50p 

AF127 Bop 
AF199 ß0p 
AF178 48p 

Cß83/06 809 
0Rß9120 S8p 
CR83/30 439 

ZENER 
DIODES 

0036 600 :272I0 3099 82903 Hy AF188 409 CR825/026 All preferred 
1E95 80p 3F100 629 A8Y26 25p 659 voltage 

0038 4236 pp IN43 10p 3FR5 62g A8228 25p CR89/40 509 8W 0.17 
0044 179 IN70 7p 319128 87p A8Y87 48p 082A (My 1W 0.97 
0045 l2p 
0070 12p 

119677 l2p 
116677 72686p 

316139 61.76 
316140 97p 

BAW19 280 
ßC107 lop 

0V102 IMP 
GET109 889 

1.áW 085 
7W 0.40 

QQV03.11 11,4E42 p 86 384 p OAKS 2 8ß08G 559 
1186 UBC41 47p VR105/30 869 3V4 469 0AL5 16 BBJ6 45p 

QQVO6.40A UBF80 40p V R150/30 85p 50254M 6280 6AL5W 4099 6BQ7A 40p 
6640 UBF89 36p Z801U 62-00 5ß/256M 62006 801 8ßR7 85p 

1617 48p UO085 409 Z803A 6126 12-0Ó OAN8 6099 8ßW6 85p 
R19 879 
BTV280/40 

UCF80 á6p 
UCH42 70: 

Z900T 95p 
IL4 16p 

6R4GY 75P 
6U40 86p 

8AQ6 3áp 
OAQSW 6099 

6ßW7 800 
804 30p 

6640 1101181 40p IRS 40p 5 V40 46p ßA88 8'7p 6C8 25p 
8TV280/80 UCL82 85p 184 40p 5Y40 40p 8.4870 809 60118 55p 

£900 UCL83 60p 185 80p 6Y3GT 359 BATO 80p OCIA 49p 
TT21 £600 UF41 600 IT4 22p áZ3 65p 8AÚ8 26p ßD8 200 
U25 80p C F80 389 1X2A 409 áZ4 76p 6AX4GT 60p OEA8 55p 
U26 809 UF89 40p 1X20 6099 5Z4GT 40p OAX5OT 70p 8F23 750 
U27 60p 11141 660 2K25 £7.50 8Aß7 309 807 40o 8F33 £1.50 
U191 73p 1.1L84 60p 3A4 359 6AC7 30p 60E7 60p 8ß6M 20p 
Uß01 809 UU6 669 308 160 OAEO 50p BBAB 25p 4J4WA 76p 
UABC80 35p UY41 659 3Q4 4bp OAKS 30p ßJ5 40p 

MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Value*. U.K. E04ß 75p GZ37 70p FY88 87p 
160081 28p KT88 62.06 PY800 4099 

P. & P. Up to 61 12p, 61-£2 17p, 62-28 22p. Over £3 poet free. C.O.D. 20p extra. 

ECH89 46p KT88 6840 PY801 sop Integrated Circuits -Many others in Stock 
29/410. AER ALS each consisting of ten 3ft. lin. dia. 
tubular screw -in sections. 1n. (8 -section whip aerial RCA. CA 3005 wide band R.F. Amp!. 300mW diss £1.20 

lslth adaptor to fit the 71n. rod, Insulated base, stay CA 3012 wide band ampi. 150m W diss .. .. £0.90 

6JbGT 299 
838 20p 
837G 86v 
037M 40p 
OKOGT á8p 
8K7 

lop 
8K8GT 40p 
81126 709 
ß8A7 40p 
88A7GT 329 
08C70T 259 
0807 ass 
8837 87p 
88J70T 32p 
6807 40p 
88L7GT 329 
68N70T 32p 
6ßQ7 11911 

68Q7GT Up 
ßV80 179 
8VOGT 40p 
8X4 809 
6X60 3099 
6X SGT 87p 
ßY80 60p 
ß.30L2 80p 
OZ4 Sop 
7B7 46p 
7Y4 609 
906 37p 
11E2 6880 
12AT8 8099 
12AT7 80p 
12AÚ7 ß9p 
12AV8 88p 
12AX7 80p 
12ßA8 379 
190E6 40p 
120117 ß7p 
1208 8ßp 
12E1 6270 
12Ká 659 
12K7GT 409 
12K8GT 46p 
12Q7GT Shp 
12807 859 
1487 75p 
19AQ5 409 

ALL valves 
guaranteed 

1903 64-25 6065 
1906 £100 8080 
19114 6600 6146 
20P4 11.00 8020 
26LOOT 401 9001 
30016 ß0p 9002 
30017 8099 9009 
30018 808 9004 
30E5 86p 9008 
30FLI 7áp 
30E112 

81-20 
30E113 6099 
30E114 Up 
30115 86p 
301.17 80p 
30P12 80p 
30P19 86p 
30PLI 7áp 
30PL13 829 
30PL14 90p 
96L6GT 60p 
3áW4 869 
35Z40T 9áp 
5005 á0p 
5001)80 7099 
50E15 80p 
75 4099 
76 40p 
78 40p 
80 á0p 
723A/B £7.00 
809 6325 
805 68-00 
507 á0p 
819 6876 
832A £600 
86ßA 7áp 
831A 14.00 
954 40p 
055 ß6p 
956 20p 
957 80p 
991 40p 
2051 55p 
5933 61.12 
8057 50p 
6060 50p 
8084 45p 

85p 
8150 
6176 
6286 

209 
26p 
600 
1áp 
1699 

C.K. Tubes 
VCR97 

6460 
VCRS17B 

66 60 
VCB617C 

6760 
5FP7 61 S2 
88D 68 00 
88J 6900 
88L 6800 

Photo Tobel 
065025 

6876 
831A 84.00 
80970 

61760 

heels] Valves 
CV2339 

82.600 
JP9/7D 

£8760 
K301 6600 
K305 £1800 
K308 61400 
K337 61800 
KENIA 

6660 
WL417A 

£1.60 
33/92/E 

127-50 
5022 11800 
714AY 14-00 
72bA 61800 

plate and stay assemblies, pegs, reamer, hammer, etc. CA 3020 Audio power ampi. .. .. .. £1.20 Co omor (Electronics) Ltd. 
Absolutely brand new and complete ready to erect. CA 3036 Audio pre-ampl. £0.75 
In canvas bag £4. P. 6 P. £1.50 General Electric PA 222 £3.25; PA 234 E1; PA 237£1.85 170 GOLOHAWK ROAD, LONDON W12. 

METERS sloth nl meleesronere )vaest. MOTORO AMCe 
Mallard TAA 263£ 

43599 £2.250.75; 

TAA3 
MC OGCG 161.05 ROpenIL: 

743 
9-12.3049146 .30-5.30 p.m. Thur dTRAa 9-1 p.mE: 

743 
.20 

73p Full List of 

I I I I I I I I I I I I I I I I I i 111111 i 
e 

If you have difficulty in obtaining , 

PRACTICAL 
WIRELESS 
Please place a regular order with your newsagent or 
send 1 year's subscription (£2.65) to: - 
Subscription Department, 
Practical Wireless, 
Tower House, Southampton Street, 

I= London, WC2E 9QX 
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BUILD YOUR OWN 
LIQUID OIL WHEEL PROJECTOR 
SUITABLE FOR DISCO OR HOME 

ENJOYMENT - TOP QUALITY 
6 inch dia. MULTICOLOURED OIL WHEEL 

plus 
1 R.P.M. MINIATURE GEARED MOTOR 

COMPLETE KIT. £6.50. incl. postage. 

C. T. ELECTRONICS 
267 ACTON LANE, LONDON W4 01-994 6275 

SURPLUS ELECTRONICS WAREHOUSE NOW 
OPEN AT 20-24 BEAUMONT RD, LONDON, W.4. 
Thousands of component and equipment bargains. 

www.americanradiohistory.com

www.americanradiohistory.com


' , STEREO AMPLIFIER 2 x 3W. 
Printed circuit. Valves EZ80 á 2 
ECL82. Liquidated stock of well- 
known manufacturer. Front panel 
12" v 2". Chassis 9" x 3". Controls 
on -off, balance, ganged ,,.gerrea , 

tones; for 200-250v. a.c. Output transform or 3 -ohm 
speakers. With knobs. Only £6 (p. & p. 50p). or 110v. a.c. £5 
(P. & P. 50P). 

# lb (min. 100) high stab resistors 1W to 1W up to 2.5M 50p 
(10p post); 4 lb mixed tag strips 2 to 12 way approx. 75 for £111 
(10p post); spring back telephone cable, 10" coil ext. to 6 ft, 
4 -core 15p (10p post) or 7 for £1 post pd.; AUDIO CONNEC- 
TORS, PLUGS 2 -pin speaker 10p; 3 -pin DIN 14p; 5 -pin 17p; 
phono 5p; 1" jack 124p; 2-5mm á3 5mm 6p; METAL phono 12p; e 124p; 2 5mm 10p; 3 5mm 12p; SOCKETS 2 -pin speaker 1Op; 
3 & 5 pin DIN 9p; phono single 5p; double 74p; treble 10p; 
4 -way 124p; 5 -way 15p; Orr jack open 15p; moulded 20p; stereo 
open 20p; moulded 25p; LINE SOCKETS speaker, 3 -pin & 
5 -pig DIN 171p; phono metal 12p; co -ax. T.V. plug 8p; car 
radio plug 6p; either socket 8p. Post 10p. any order. 

MAINS TRANSFORMERS (240- - 

brackets. A. 100v. at 100ma 35p.(20. ; 6.harger 12v. 1#A, 6015 
(20p); C. 200v. at 50ma & 6-34C at 1A,, . ... e.. v àTük;.., 
6-3v. at 2A. & 250v. at Soma. 75p (25p);}E. .1v. at 50ma & creek 
at 1#A. 50p (20p); F. 19V 4 (15p)-; e 1V .75p. (20p9 
Deduct 10% from total bill for `more tha - 

Miniature A.M. transistgrr tuning gañg 
250 + 250pf; 2 > 6 b,?. fixings. Size.<: 
11 x 11 x lin.; gearir)ag 3 : 1 to i5sin. 

#111'; dia. moulded bush. PI tic dust cover; C 
Plessey. 25p (post 5p). 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants 4losed Wednesday) 
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PHOTOELECTRIC KIT 
CONTENTS. 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo. transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, lain Control, Terminal Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -Light 
PhotoeSw itch/Counter/Burglar Alarm, etc. (Protect No. 1) which can be modified for modulated.' ìehl 'peril ion. 

PHOTOELECTRIC KIT 

f2.60 
Postage and Pack. 1515 (t:K) 

Co um mn wealth: 
SURFACE MAIL 25p 

Al R MAIL £1.40 
Australia, New Zealand, 

O. Africa, Canada and U.S.A. 
Also Es -sent ial Data Circuits 

and flans for Building 
10 Advanced Designs 

INVISBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 Invi.s ible-Beam Projector and 1 Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms, Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45 -degree wooden blocks. Infra -red filter, pro- jector lamp holder, building plans, etc. Price £1.25 Postage and Pack. lop (U.K.). Coinmonwealth: Surface Mail 20p, Air )fail 50p. 

LONG RANGE INVISBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter. etc. 

>Price £1.85. Postage sut Pack 15p (U.K .) Commonwealth: Surface Mail 20p, Air Nail £1.15. 

JUNIOR PHOTOELECTRIC KIT 
Versatile Invis ible-beato, Relay -less, Steady -light Photo -Switch, liurglar Alarm, Door Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensit ive Phototransistor, 3 Transistors, Chassis, Plast is Case, Resistors, Screws, etc. Full Size Plans, Instructions, Data Sheet "10 Advanced Photo- electric Designs". 
Price £125. Postage and Pack. 10p (U.K.). Commonwealth 20p; Airmail 50p. 
JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Latnpholter, Bracket, Plans, etc. Everything (except plywood) to build I miniature invisible beam projector and photocell receiver for use with Junior Photoelectric Kit. 
Price 9bp. Post. and Pack. lop (U.K.). Commonwealth: Surface Mla il 20p: Air Mail 5015. 

YORK ELECTRICS Mail Order Dept. 
335 BATTERSEA PARK RD., LONDON S.W.11 
Send S.A.E. for full details, a brief description of oll Kit, and Projects 
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Head Office e and Warehouse 

44A WESTBOURNE GROVE 

LONDON W2 

Tel: 727 564112/3 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mail -Orders to Head Office 

When sending cash with order, please include 124np in C 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 

0A2 0.40 OARS 0.55 6F1 0.75 
0A3 0.48 OAR6 0.65 BFS 0.75 
OB2 0.40 8AR11 1.25 6F80 0.46 
OBS 0.70 BASS 0.50 6F11 0.50 
0C3 0.40 8.11370 0.85 6F13 0.60 
OD3 0.40 8AT8 0.38 61014 0.70 

B3GT .46 6AU8 0.80 62'15 0.86 
L4 8.86 8AV8 0.40 6F18 0.60 
R4 0.60 6AW8A 0.65 02023 0.90 
R6 0.46 6BA6 0.28 82024 0.80 
84 0.80 613E6 0.32 6F25 ' 1.00 
86 0.80 BBFO 0.56 6F26 0.85 
Td 0.30 BBHB 0.76 6F28 0.70 
U4 0.40 6836 0.56 66118 0.60 
U6 0.76 6BK7A 0.75 gJ4 OAO 
V2 0.66 6BN5 0.43 6360T 0.40 
X2B 0.66 6132/6 0.80 8313 0.80 
AS 0.60 68Q6 0.25 637 0.45 
CW4 0.76 8BR8 0.76 6K80T 0.76 
D21 0.40 61387 1.35 8R7 0.48 
A4 0,45 6BW6 0.90 8K86 0.45 
A6 0.76 OBW7 0.90 6R26 0.76 
BPI 8.60 6BX6 0.25 6L8oT 0.56 
Bd 0.40 6BZ6 0.46 617 0.46 
I140Y 0.76 6C4 0.36 6L18 0.60 
040 0.40 6C60T 0.66 8LD20 0.60 
V40 0.50 6C88 0.40 6N70T 0.56 
Y80T 0.46 OCDBCA 131.213 0.86 
28 0.76 1.30 6Q7 0.60 
Z40 0.46 6007 0.60 88A7 0.45 
/30L2 0.90 OCHO 0.60 6807 0.46 
AB4 0.46 8CL6 0.60 6827 0.60 
AF4A 0.80 gCUB 0 80 O8L70T0.46 
A06 0.86 6CW4 0.70 68N70T0.46 
A07 0.46 8CY6 0.60 88Q7 0.80 
AH8 0.00 6CY7 0.76 13BR7 0.50 
AJO 0.30 609 0.66 6T8 0.88 
AK6 0.40 BDCB 0.80 8U40T 0.70 
AK() 0.80 6DK0 MOO 6U60 016 
ALS 0.48 8DQ8B 0.75 8178A 0.48 
ALS 0.28 61384 1.86 6V6GT 0.46 
AMO 0.40 OEA8 0.86 8X4 0.40 
AMB 0.87 82807 0.80 8X66T 0.45 
AQ6 0.48 6E37 0.86 8X8 0.86 
AQB 0.70 6EW6 0.70 6Y60 0.80 

TRANSISTORS 

7Y4 0.76 
9BW6 0.70 
1000 0.80 
1001 0.66 
10132 0.56 
10F1 0.75 
10F9 0.86 
10F18 0.60 
101.1 0.60 
10LD110.70 
10P13 0.76 
12AB5 0.70 
12AC8 0.80 
12AD6 0.60 
12AE6 0.60 
12AL6 0.66 
12AQ6 0.60 
12AT8 0.40 
12AT7 0.40 
12AU8 0.46 
12AU7 0.88 
12AV6 0.46 
12AV7 0.70 
12AX7 0.88 
12AY7 0.76 
12B4A 0.86 
12BA6 0.46 
12BA7 0.50 
1213E6 0.60 
128117 0.60 
12BY7 0.86 
12K6 1.00 
12E70111.60 
12Q70T0.46 
128R7 0.60 
20D1 0.60 
2011 1.10 
20P1 0.60 
20P4 1.10 
20P6 1.20 
26C6 0.80 
2SL86T 0.60 
25Z40 0.86 
26Z4OT0. 6 
30A6 0.80 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 
SOARS 0.40 
8001 0.30 
30016 1.00 
30017 1.10 
8áC18 0.90 
30106 1.00 
90FL1 0.80 
80FL12 1.10 
80FL14 0.90 
80L1 0.00 
301.16 0.86 
801.17 0.96 
80P12 1.00 
80P1ß 0.95 
SOPL1 0.06 
80PL18 1.10 
80PL14 1.86 
35A8 0.80 
30A6 0.73 
86B6 0.66 
3606 0.80 
3506 0.73 
86LBGT0.76 
ß6W4 0.40 
86Zß 0.76 
36240 0.40 
86Z60T 0.70 
80A0 0.80 
5086 0.70 
6006 0.80 
600Dß01.º0 

60E115 0.86 DK98 0.60 
60L60T0.60 DL96 0.56 
8542 0.56 DM70 0.00 
90A0 2.40 DM160 0.88 
90AV 2.60 DY61 0.56 
9001 0.76 DY88 0.86 
90CV 8.40 DY87 0.85 
807 0.60 DY802 0.87 
813 4.00 E8800 0.70 
888A 0.85 12180F 1.00 
6842 0.70 E8101P 190 
6470 0.60 EABC000.88 
6080 1.76 EAF42 0.60 
4148 1.00 EBC88 0.80 
61463 2.60 EBC41 0.86 
6880 1.26 28081 0.88 
8989 8.26 E3F80 0.40 
7199 0.86 E13F88 0.40 
7360 2.20 EBF89 0.38 
7688 1.60 2131.31 1.60 
7896 1.50 EMS 0.60 
9002 0.46 8086 0.00 
A2299 2 20 ECU 0.60 
AZ1 0.60 HMO 0.86 
AZ31 0.66 2092 0.46 
CBL1 0.90 2093 0.80 
CBL81 1.00 20086 1.00 
CY81 0.60 2CC40 0.70 
DAF98 0.50 ECC81 0.40 
DF98 0.60 ECC82 0.38 
0292 0.70 ECC83 0.88 

2CC84 0.80 
ECM 0.40 
2CC88 0.40 
2CC89 0.60 
120091 0.80 
ECC189 0.65 
2CC807 1.00 
2CF80 0.86 
2CF82 0.86 
2CF8041.85 
ECRU 0.80 
ECH83 0.46 
ECH84 0.46 
201.50 0.50 
ECL81 0.60 
ECL82 0.86 
HCL83 0.70 
201.84 0.66 
E01.86 0.65 
ECL88 0.40. 
ECLL800 

8.20 
HF40 0.60 
EF41 0.65 
EF41 0.70 
EF80 0.50 
EF86 0.86 
BF88 0.80 
EF89 0.28 
EF91 0.87 
EF92 0.35 

EF96 0.40 
EF97 0.86 
EF98 0.76 
EF183 0.80 
EF184 0.86 
EF804 1.86 
ER90 0.82 
EL34 0.50 
ELMS 0.60 
EL37 1.70 
EL41 0.76 
21.81 0.66 

BL84 0.º6 
21.86 0.43 
8180 
2L90 
101.95 
EL821 
81.822 
ELL80 
E2(34 
EM71 
22(80 
22(81 
21183 
2M84 
E3106 
82(87 

0.40 
0.48 
0.86 
0.60 
1.40 
0.76 
1.00 
0.80 
0.46 
0.00 
0.60 
0.35 
1.00 
0.70 

-E2/91 0.40 
Y61 0.40 

EY80 0.76 
EY81 0.40 
EY89 0.56 
EY80 0.40 
EY87 0.43 
141088 0.43 
EZ40 0.50 
aZ41 0.76 
EZ80 0.88 
EZ81 0.89 
GT1C 3.00 
OY601 0.70 
0030 0.46 
0Z31 0.40 

0233 0.50 
0233 0.76 
6Z34 0.80 
HABC800.66 
HK90 0.50 
KT88 2.86 
KT88 2 86 
N78 1'80 
PABC800.40 
FC88 0.80 
PC88 0.60 
PC92 0.06 
PC97 0.50 
PC900 0.48 
PCC84 0.40 
?CCU 0.40 
PCC88 0.66 
PCC89 0.56 
PCC189 0.80 
FCC806 0.86 
PCC808 0.95 
FCF80 0.80 
PCF82 0.85 
PCF84 0.80 
PCF88 0.80 
PCF87 1.10 
PCF8010.60 
PCF802 0.60 
PCF806 0.00 
PCF808 0.76 
PCF808 0.90 
PCH2000.70 
PCL81 0.50 
PCL82 0.86 
PCI.83 0.86 
PCL84 0.46 
PCL86 0.60 
PCL86 0.45 
PCL88 1.86 
PCL8001.10 
PC1.801 0.06 
PD600 1.30 
PF88 0.70 
FF818 1.00 
PFL2000.86 

PL33 0.40 
PL38 0.55 
PL81 0.50 
FL82 0.46 
PL83 0.46 
PL84 0.40 
PI.302 0.96 
P1.604 0.75 
PL608 0.90 
PL609 1.10 
PL801 1.00 
PL802 0'96 
PM84 0.60 
PY31 0.86 
PY33 0.48 
PY80 0.40 
PY81 0.30 
PY82 0.36 
PY89 0.85 
PY88 0.40 
PY600 1.00 
PY800 0.47 
PY801 0.50 
PZ30 0.88 
QQV02-8 

2.26 
QQV09-].0 

186 
QQV03-260A 

TT21 3.40 
TT22 8.60 
018/20 0.76 
1826 0.85 
1726 0.86 
U31 0.70 
U37 8.50 
052 0.40 
U76 0.40 
U78 0.40 
U191 0.75 
11201 0.60 
U281 0.66 
U282 0.55 
U301 0.66 

U403 0.70 
0404 0.70 
18801 0.80 
UABCe0 

0.40 
UAF41 0.70 
UAF42 0.80 
131341 0 86 
UBC41 0.66 
013081 0.45 
UBF80 0.40 
lIBF89 0.40 
UBL1 0.70 
0131.21 0.70 
U092 0.46 
U0086 0.45 
UCF80 0.7 
UCH21 0. 
U 0 
UC 
18C 
UC 

UF9 
0211 
ÚF41 
ÚF42 
11048 
171,80 
01089 
01058 
VIA. 
111.84 
ÚM64 

0.86 
0.86 
0.66 
6.86 
0.40 
0.40 
086 
0.43 
010 

UY1N 0.60 
IIY11 1.00 
IIY41 0.48 
UY82 0.60 
17785 0.40 
W729 0.76 
Y68 0 76 
Z769 8-00 
Z803U 1.86 

28696 0.15 AC128 016 ßD128 0.80 
227897 0.16 AC182 0.85 BD124 0.80 
28698 0.80 AC169 0.20 BD131 0.76 
22/706 0.70 AC164 0.16 BD132 0.80 
28706 0.10 AC167 0.17 BF116 0.20 
28708 0.15 AC169 0.10 BF187 0.18 
214769 0.86 AC174 0.17 820172 0.80 
2N929 0.80 AC187 0.23 BF179 0.30 
28980 0.20 AC188 0.26 BF180 0.80 
28987 0.80 ACY17 0.26 BF181 0.30 
281131 0.25 ACY18 0.20 BF184 0.20 
2N1132 0.25 ACY19 0.26 BF186 0.80 
281184 1.86 ACY20 0.20 BF194 0.14 
2/01302 0.17 ACY21 0.20 B20196 0.14 
2141303 0.17 ACY22 0.10 BF194 0.18 
2N1304 0.80 AD140 0.60 BF197 0.12 
2141306 0.80 AD149 0.46 BF200 0.86 
2241308 0.86 AD181 0.35 BFW87 0.25 
2111807 0.25 AD162 0.85 BFW88 0.80 
2N1308 0.86 ADZ71 1.85 BFW89 0.20 
2271309 0.86 ADZ12 1.86 BFW91 0.80 
2201818 0.17 AF114 0.17 3FX88 0.20 
1201711 0.20 AF116 0.17 BFY17 0.40 
2201766 0.76 AF118 0.17 BFY19 0.86 
2142147 0.76 AF117 0.17 BFY60 0.20 
2202180 0.60 AF318 0.80 BFY61 0.80 
282217 0.25 AF126 0.80 BFY62 0.80 
2N2218 0.20 AF127 0.80 138Y28 0.17 
2302219 0,20 AF180 0.86 B8Y27 0.16 
282389A 0.16 AF181 0.85 BBY28 0.17 
2N2477 0.66 AF188 0.40 13131086 0.80 
2202848 0.40 AF239 0.86 BBY95A 0.12 
2202906 0.26 AFZ11 0.46 0C18 0.50 
2702923 0.18 AFZ12 1.00 0C22 0.60 
282924 0.18 A6Y28 0.95 0023 0.80 
2202926 0.10 A6Y27 0.80 0024 0.80 
283063 0.80 ABY28 0.26 0026 0.86 
2208064 0.60 A8Y29 0.30 0026 0.26 
283056 0.80 A8Y54 0.26 0C28 0.50 
2N3138 0.26 A8Z16 0.70 0029 0.80 
2203134 0.86 ABZIO 0.70 0096 0.50 
283391 0.17 ABZ17 0.76 0080 0.46 
2273992 0.17 ASZ18 0.76 0042 0.20 
2809399 0.16 A8Z20 0.25 0C44 0.16 
2213394 0.15 613Z21 0.40 0C40 0.1E 
283396 0.20 BC107 0.10 0070 0.10 
283402 0.15 BC108 0.10 0071 0.12 
2773403 0.16 BC109 0.10 0072 0.12 
283404 0.32 BCI13 0.10 0073 0.30 
283414 0.20 BC118 0.20 0076 0.15 
221.3416 0.15 BC134 0.20 0078 0.16 
2243417 O.E6 BC147 0.10 0078 0.25 
2N8702 0,10 BC148 0.10 0078D 0.20 
2203703 0.10 BC149 0.1E 0081 0.20 
283704 0.18 BCI52 0.15 0081D 0.20 
283707 0.12 BC158 0.15 0083 0.20 
283709 0.10 BC175 0.20 0C139 0.30 
289710 0.10 80186 0.26 00140 0.96 
283819 0.85 BCY30 0.26 00141 0.60 
2773906 0.25 BCY3I 0.80 0C170 0.26 
28702 0.50 BCY93 0.25 00171 0.25 
28748 0.26 BCY34 0.80 00200 0.30 
AC119 0.16 BCY72 0.15 00201 0.60 
A0126 0.80 BCZ10 0.80 00201 0.85 
AC126 010 BCZI1 0.40 00203 0.40 
AC12" 0.17 BDI21 0.86 0C204 0.40 

MULTIMETERS 

U4818 66713/ V 
AC: 130mA-6A In 8 
ranges. 
DC: ' 800µA -6A in 9 

ranges. 
AC/DC: 0.3-900V In 9 
ranges. 
Resistance 0.8-6-50k n 

09.70 

04818 
20,00011/v DC: 200011/vAC. 
AC: 0.6mA-1.6A In 8 
rangea. 
DC: 60µA -1.3A In 8 
ranges. 
AC/DC: 16-600V In 9 
ranges. 
Resistance 1-10-100- 
1000k O 

61060 

0486 
20,00013/v DC: 2000 0/v AC. 
AC: 6m4 -2'6A in 6 ranges. 
DC: 60µA -2.6A In 7 ranges. 
AC/DC: 2:5-1000V in 8 rangea. 
Resistance 3-30-300k R 

8&75 

000000 0/V DC: 4000 0/V At'. 
AC: 0.3-3A In 6 ranges. 
DC: 80µA -3A in 6 
rangea. 
AC: 3-900V In 8 ranges. 
DC: 0.6-1200V In 9 
ranges. 
Resistance 600-20- 
200k 11-22(0. 

woo 

04341 MULTIMETER 
with transistor tester. 
16700lì/v DC. 330011/v AC. 
AC: 0.3-300mA in 4 ranges. 

1.5-750V in 8 ranges 
DC: 80µA-600mA in 5 ranges. 

08-900V In 8 ranges. 
Resistance 2-2M SI in 4 ranges. 
Traaoiator gain 10-320. 

81050 

116 AMPS THYRISTORS 
Stud mounted 1200 P.I.V.; Continuous reverse 
voltage 800V. Minimum trigger voltage 3:5V; 
Holding current 1OmA. Max. forward EMS 
current 25A 6185 

MINIATURE SILICON HALF -WAVE 
MAINS RECTORS 

184002 100 p.in-. lA 
184004 400 p.i.v. lA 
I24006 800 p.i.v. lA 
BY127 600 p.i.v. lA 

SYNCH ROSCOPE 
TYPE C1-5 

3 -in tube fitted with telescopic viewing hood, giving 
bright display in tall daylight. Sensitivity 10mV/mm 
(narrow band) to 30mV/mm (wide band). 
Bandwidth 10 c/s -10 me/a. Triggered sweep pre -act at 
1-2-6.10.90100-300.1000-3000 µsec per stroke. Free - 
running time bees 20 c/s to 200 kc/e with built -In 

crystal calibrator providing timing marks at 06-2-1.6- 
20-100 µsec. 
Ampti tude calibrator directly calibrated in volts. 
Input attenoator 1-10-100. 
Power supplies 127/230v AC. 

PRICE 139.00. Packing and carriage 1.50 

007 
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Over ISO ways 
to engineer a 
better future 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon below. Mail it 
to B.I.E.T. and we'll send you full details and a free book. B.I.E.T. 
has successfully trained thousands of men at home - equipped 
them for higher pay and better, more interesting jobs. We can do 
as much for YOU. A low-cost B.I.E.T. Home Study Course gets 
results fast-makes learning easier and something to lookforward 
to. There are no books to buy and you can pay -as -you -learn. 
Why not do the thing that really interests you? Without losing a day's 
pay, you could quietly turn yourself into something of an expert. Com- 
plete the coupon (or write if you prefer not to cut the page). No obligation 
and nobody will call on you ... but it could be the best thing you everkdid. 

Others have done it, so can you 
"Yesterday I received a letter from the Institution informing that my applica- 
tion for Associate Membership had been approved. 1 can honestly say that this 
has been the best value for money I have ever obtained -a view echoed by two 
colleagues who recently commenced the course".-Student D.I.B., Yorks. 
"Completing your course, meant going from a job I detested to a job that I 

love, with unlimited prospects".-Student J.A.O. Dublin. 
"My training with B.LE.T. quickly changed my earning capacity and, in the 
next few years, my earnings increased fourfold".-Student C.C.Y., Bucks. 

A.M.S.E. (Mech.) Salesmanship 
Boiler Inspection Storekeeping 

& Operation Work Study 
C & G Eng. Crafts Works 
C & G Fabrication Management 
Diesel Eng. DRAUGHTSMANSHIP Eng. Inspection A.M.I.E.D. 
Eng. Metallurgy Design of Elec. 
Inst. Eng. & Tech. Machines Inst. Motor Ind. Die & Press Tool 
Maintenance Eng. Design Mechanical Eng. Electrical Sheet Metal Work Draughtsman - Welding ship 

Gen. Draughts- 
manship 

Jig & Tool Design 
Technical Drawing 
RADIO & TELE- 
COMMUNICATIONS 
Colour TV 
C & G Radio/TV/ 

Electronics 
C & G Telecomm. 

Tech. 
Prac. Radio & Elec. 

(with kit) 
Radio Amateurs 

Exam. 
Radio Servicing 

& Repairs 
Automatic Control Radio 
Computer Prog. Transistor Course 
Electronic Data TV Main. & Serv. 

Processing AUTO & AERO 
Estin)ating Aero Eng. 
Foremanship A.M.I.M.I. 
Inst. Cost & Works A.R.B. Cert. 

Accountants Auto Engineering 
Inst. Marketing Auto Repair 
Management C & G Auto. Eng. 
Metrication Garage 
Motor Trade Man. Management 
Network Planning MAA/IMI Diploma 
Numerical Control Motor Vehicle 
Operational Mechanics 

Research 
Personnel Man. CONSTRUCTIONAL 
Planning Eng. A.M.S.E. (Civil) 
Production Eng. Architecture 
Quality Control Building 

Courh ¡no for maul/ major exams. 
inrRidinq 1/ ;c . (J:Vt'. C & G. etc. 

ELECTRICAL & 
ELECTRONIC 
A.M.S.E. (Elec.) 
C & G Elec. Eng. 
C & G Elec. Inst. 
C & G Elec. Tech. 
Computer Elect. 
Elec. Maths 
Elec. Science 
Electronic Eng. 
Electrical Eng. 
Install. & Wiring 
Meters 

& Measuring 
Instruments 

MANAGEMENT & 
PRODUCTION 

t 

This FREE 76 page 
ugo 

book 
ád po successthe ro 

through a g.E.0 0om 
e 

Study Course, 

your subject' now 

MECHANICAL Man. Prod.-cont. Constructional-cont. 
Building Drawing 
Building Foreman 
Carpentry & Join. 
Civil & Municipal 

Engineering 
Constructional 

Engineering 
Construction 
Suryevors 
Institute 
Clerk of Works 
Council Eng. 
Geology 
Health Eng. 
Heat & Vent. 
Hydraulics 
Inst. of Builders 
Inst. Clerk of Works 
Inst. Works & 

Highway Supers. 
Painting & Dec. 
Public Hygiene 
Road Engineering 
Structural Eng. 
Surveying 

GENERAL 
Agricultural Eng. 
Council of Eng. 

Inst. 
Farm Science 
General Education 
Gen. Plastics 
Pract. Maths 
Pract. Slide Rule 
Pure & Applied 

Maths 
Refrigeration 
RubberTechnology 
Sales Engineers 
Tech. Report 

Writing 
Timber Trade 
University Ent. 

G.C.E. 
58'0' & 'A' 
LEVELS SUBJECTS 

Over 10,000 
group passes 

POST TODAY FOR A 
BETTER TOMORROW 

RHO OUT FOR >WRSELF r....-....111Z-IMfM--M.-M-i 
These letters - and there are many more To B.I.E.T., Dept. B37, Aldermaston Court, B37 , Reading RG7 4PF 
on file at Aldermaston Court - speak of 
the rewards that come to the man who r NAME 

Block Capitals Please 
has given himself the specialised know- ADDRESS ' 
how employers seek. There's no surer way 
of getting ahead or of opening up new ' ' 
opportunities for yourself. It will cost B' ET SUBJECT OF INTEREST AGE 

you a stamp to find out how we can I I?usdit,d by Ilb Counca/, t)r ,i, rtit. Carr i,,n 1,72a C<<1 Se v, s. 

help you. Write to B.I.E.T. Dept. B37, 
Aldermaston Court, Reading RG7 4PF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01-534 4444. Printed in England by Index Printer , 

Dunstable, Beds. Sole Agents for Australia and New Zealand-Gordon and Botch (A/81a) Ltd.; South Africa-Central News Agency Ltd.; Rhodesia and Zambia-Kingston Ltd.: Ea t 

Africa-Stationery and Office Supplies Ltd. Subscription rate (Including postage); For one, year to any part of the world £2.61. 

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that It shall not, without the written consent of the Publishers first given, be lent, resold, hired out or 

otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, 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. 
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POLISHED 

11. /Cs LARGESTy ELECTRONICS CENTRES! 

HENRY'S RANO LID. EDGWARE ROAD, LONDON, W.2. 

W 404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381/8382 

NO 354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 5854/4736 

OPEN 
i 309 PA -DISCO - LIGHTING HIGH POWER SOUND 01-723 6963 

303 BARGAIN STORE SPECIAL OFFERS 01-723 1008 All Mail to: 303, Edgware Rd., London, W.2. 

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF. 

"As 
niea eantre 

u 

THE D TEXAN 
20 + 20 WATT INTEGRATED 
I.C. STEREO AMPLIFIER 

* FREE TEAK CABINET ;12.;',7,':i 

FEATURES. New slim design with 6 - IC's, IC 
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners. 
special Gardeners low field slim line transformer. 
Fibre glass PC panel. Complete chassis work. 
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES 
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES. On/off switch indicator, headphone socket, 
separate treble, bass, volume and balance controls, scratch and 
rumble filters, mono/stereo switch, Input selector; Mag. P.U. 
Radio Tuner, Aux. Can be altered for Mic., Tape, Tape -head, etc 
(Parts list Ref. 20 on request). 

M featured in "Practical Wireless" 
May to August 1972) 

// 

SPECIAL 
KIT PRICE DESIGN* 

SLIM 
WITH 

£28.50 P & P SILVER TRIM 
(,aQ J Overall chassis size 

45p 141 x6"x2" high 

COMPLETE WITH FREE TEAK CABINET 
Designer approved kits only available from Henry's 

,/ 

RECORD DECKS 
CHASSIS (Post 50P) 
SP25/3 L11.25 HT70 [1595 
MP60 [1125 MP610 £14.75 
AP76 [1950 GL72 [2240 
WITH PLINTH/COVER 
(Post 70p) 
MP60 [17.20 TDI50AB 
HT70 [2190 £4335 
HL(GL75) PLI2AC 

[3560 £35.50 
MP6IOL20.35 BD2 L33.15 
CART/PLINTH/COVER 
(Post 70p) 

( 

) 
HL) SP25 3/G800H X9 95 

£1995 
HT70/G800/PC £2700 
(HL) 2025TC/9TAHCD/PC 

MP60/SC5MD/PC £17.25 
(HL) GL75/G800E/PC £44.50 

LOW COST HI-FI SPEAKERS 
E.M.I. Size 134." x 8}". Large Ceramic Magnet. 
TYPE 150 6 watt, 3, 8 or 15 

ohms [2.20. Post 22p. 
TYPE 150 TC Twin cone ver- 

sion Q-75. Post 22p. 
TYPE 450 10 watt with twin 

tweeters and crossover. 3, 8 
or 15 ohms. [3-8S. Post 25p. 

TYPE 35020 watt with tweeter 
and crossover. 8 and 15 ohms. 
[7.70: Post 28p. 

CABINETS 150, 150TC 450 £4.60. Post 30p. 

ML -3 MW/LW 
TUNER to BUILD 
Uses Mullard Module. Slow 
motion tuning. Built in 
battery. Ferriteaerial. Overall 

size 7" x 2f" x 3f". TOTAL COST TO BUILD 
£4.85, Post 15p. All oarts sold separately. Leaflet No. 6 

"BANDSPREAD" PORTABLE TO BUILD 
Printed circuit all transistor design 
using Mullard RF/IF Module. Medium 
and Long Wave bands plus Medium 
Wave Bandspread for extra selectivity. 
Also slow motion geared tuning, 600 
mW push-pull output, fibre glass PVC 
covered cabinet, car aerial. Attractive 
appearance and performance. 
TOTAL COST TO BUILD E7.98, 

p.p. 32o. (Battery 22p). All parts sold separately -Leaflet No.2 

CATALOGUE 
Fully detailed and illus- 
trated covering every 
aspect of Electronics - 
plus data, circuits and 
information. 10,000 Stock 
lines at Special Low Prices 
and Fully Guaranteed. 

Post 
PRICE 55r Paid 
(40p FOR CALLERS) 

PLUS! FIVE IOp 

VOUCHERS 
Send to this address - 
HENRY'S RADIO LTD. 
(Dept. EE) 3 ALBEMARLE 
WAY, LONDON, E.C.I.- 
for catalogue by post only. 
All other mail and callers 
to "303" see below. 

TEST EQUIPMENT 
SE250B Pocket Pencil Signal Injector [I -90 
SE500 Pocket Pencil Signal Tracer [I50 
TEI5 Grid Dip Meter 440 KHz-280 mHz 

£1345 
500 30 KIV Multimeter E9.25 

With leather case [10.50 
200H 2OKIV Multimeter L4.20. With case £495 
AF I05 50K)V Multimeter L850. With case £9 -SO 

U4341 AC/DC Multimeter with transistor tester with stee 
case L1050 

TE2OD RF Generator 120KHz-500MHz LIS95. Carr. 35p 
TE22D Audio Generator 20Hz-200KHz 1E17.50. Carr. 35p 
TO3 3' Scope l+Hz-I}MHz £3900. Carr. 50p 
CI -5 3' Pulse Scope 10Hz-IOmHz £39.00. Carr. 50p 
7E65 Valve Voltmeter 28 ranges [17.50. Carr. 40p 

PA-Disco-Lighting 
UK's Largest Range -Write 6 .e er 
phone or call in. Details and 
demonstrations on request. 
D 3OL 3 Channel sound to light unit, 3kw [28 50 
DJ4OL 3 Channel Mic (Built in) to light, 3kw E37-50 
DJ70S 70 watt Disco amp/mixer [4975 
DISCOAMP 100 watt Disco amp/mixer £67.50 
DJ105S 30 watt Disco amp/mixer £3100 
Anti -Feedback Quality Mic. [11-50 
SDL 12' 50 watt 8 ohm Full range speaker [1295 
DECKS. Use MP60 or SP2513 see above 
Matching cartridge SCSM £2.62 
FIBRE OPTICS, LIGHTING EFFECTS, PROJECTORS, SPOTS, 
DIMMERS, MIXERS. Everything for PA -Disco -Lighting. 
FREE Stock List Ref. No. 18. 

BUILD THIS VHF FM TUNER 
5 TRANSISTORS 300 kcls BAND- 
WIDTH, PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. MONO 
AND STEREO 
A popular VHF FM Tuner for quality 
and reception of mono and stereo. 
There is no doubt about it -VHF FM 
gives the REAL sound. All parts sold 
separately. Free Leaflet No. 3 & 7. 
TOTAL £6.97, p.p. 20p. Decoder Kit £597. 
Tuning meter unit £1.75 
Mains unit (optional) Model PS900 [247. Post 20p 
Mains unit for Tuner and Decoder PSI200 [262. Post 20p 

ULTRASONIC 
TRANSDUCERS 

Operate at 4Dkc/s up to 100 
yds. Ideal remote switching 
and signalling. Complete with 
data and circuits. 
£5.90 per pair. Post lop 

MARRIOT TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
'17' High Impedance [2.00 
'I8' Med. Impedance [2.00 
'36' Med.-Low Imp. [3.50 
Erase Heads for above 7Sp 
'63' 2 track mono - 

Hi Imp. £1 .75 
'43' Erase Head for above 7Sp 

POWER INTEGRATED 
CIRCUITS 

Plessey SL403D-3 watt with 
8 page data. layouts and 
circuits L1-50. P.C. Board 
60p. Heat Sink 14p. 
Sinclair IC12-6 watt with 
data and circuits L1BO. 
TH9013P-20 watt Power 
Amp Module £4.57. 
TH9014P-IC Preamp LI S0. 
Data/Circuits for above 
No. 42 10p 

7 SEG & NIXIE TUBES 
(Post 15p per I to 6) 

XN3, XNI3, GN6 0-9 side 
view with data, BSp. 
GNP -7, GNP -8 0-9 side view 
with decimal points and data, 
9Sp. 
3015F 7 seg [2 each. £7 per 
4 with data. 
12 and 24 hour clock circuits 
for above Ref, No. 31 ISp. 

Miniature Amplifier 
5 transistor. 300mW o/p. 
Fitted volume and sensitivity 
control, 9 volt operated. 
Li -75 each P/P 15p. 

SINCLAIR PROJECT 60 MODULES 
-SAVE POUNDS! ºi 
Z30 E3.57; Z50 37 wow 

:it 
STEREO 60 PZ5 [3.97 

[7.97; PZ8 L4-77 
PZ6 £637; PACKAGE DEALS 

Post 25p 
Transformer for PZ8 £2.95 2xZ30, Stereo 60, PZ5 L15.95 

Active Filter Unit L4.45 2xZ30, Stereo 60, PZ6 [18.00 
Stereo FM Tuner £16.95 2xZ50, Stereo 60, PZ8 L2025 

IC12 L1-80; Q16's LIS pr. Transformer for PZ8 £2.95 
Post etc. 20p per item PROJECT 605 KIT £19.93 

MORE OF 
All the parts 

EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S 
you need plus Data and Circuits - Get a Catalogue - it's all in there! 

Prices subject to change without notice E. & O:E. 

Quality Slider Controls 
60mm stroke singles and 
ganged. Complete with knobs. 
5K, IOK, 25K, IOOK, 500K. 
I meg, Log and Lin. 43p each, 
10K, 25K, 50K 100K, Log 
and Lin ganged. 75p each. 

Hi-Fi & Tape Equipment 
Acknowledged 

as U.K 's 
L 
Stockists 
with Lowest 
Prices Plus 
12 months 
Guarantee. 
Write or call 
for FREE 
16 page lists 
(Ref. 16/17) 

Transistors - IC's - SCR'S - 
Rectifiers - Triaca, etc. 
NEW FREE LISTS 
Ref. No. 36 on request. 

309-354-356-404-406 Open 6 days a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday. 

H MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S H 
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