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for catalogue apply direct to:- 
Sales and Service Dept. 

ADCOLA PRODUCTS LTD., 
ADCOLA HOUSE, 
GAUDEN ROAD, LONDON, S.W.4 

Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

February, 1965 

SUPER 6 
LONG & MEDIUM WAVE' 

TRANSISTOR RADIO 

A quality radio available as a kit or ready built. The sparkling 
performance and superb finish of the completed receiver give 
you value equivalent to a £12.12.0 commercial model. * All new parts, can be built in 2 hours. * 6 transistors and 
diode. * 350mW output. * Superhet circuit, Ferrite rod 
aerial. * Weymouth Radio printed circuit board. * Compo- 
nent positions and references printed on back of board. * Nicely styled wooden cabinet, I I x 7# x 31in. * Vinyl 
covered in various colours. * 6 x 4in. speaker giving good bass 
and treble response. * Full instruction booklet 2V-. Free with 
kit. * I.F. frequency 470 kc /s. * Lining up service if required. * All parts supplied separately. Write for list. S.A.E. please. * 9v. battery required. VT9 or P.P.9 (319 with kit). 

COMPLETE KIT ONLY £4.17.6 PLUS 5;- POST 

OR FULLY BUILT £6.17.6 Tax & Carr. paid 

TRANSISTORS 
Packet of 3 coded RF transistors (equivalent of 0C44 5) 
7'6 post paid. Set of 6 transistors and diode with circuit 
diagram. Neatly packed in foam -lined box; useful for 
presentation. 151 -, post paid. 

TRADE SUPPLIED 
ELECTRONICS (Camberley) LTD. 
IS VICTORIA AVENUE, CAMBERLEY, SURREY 

(Closed Saturdays) 

JACKSON 
the big name in PRECISION components 

Precision built radio components are an im- 
portant contribution to the radio and com- 
munications industry. Be sure of the best 
and buy Jackson Precision Built Components. 

"00" Twin Condenser Designed for use in 
miniature transistor 
receivers. The front 
(aerial) section is 208pF 
to provide coverage for 
medium waves, and the 
rear section is 176 pF, 
which may be padded to 
match the oscillator - 
very robust yet light- 
weight. Front area 
léin. x 1 12fin. x !Ain. 
deep. 

In the "ten five" receiver used 3 gang type F price 
1816. 2 air tune pF 619 each caliband drive at 281-. 

JACKSON BROS. (LONDON) LTD. 
(Dept. P.W.) KINGSWAY -WADDON, 
CROYDON, SURREY 

Phone: Croydon 2754 -5. Grams: Walfilco, Souphone, London 
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SURBITON PARK RADIO LTD. 
ALL ORDERS DESPATCHED SAME DAY WE PAY POSTAGE AND INSURANCE 

MONEY REFUND GUARANTEE 

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS 
MARTIN RECORDAKITS 

HALF TRACK 
TAPE AMPLIFIER FOR STUDIO DECK with ready 
wired printed circuit, control and input panels, mains 
and output transformers, knobs, plane, screws, etc. 
EP86, ECC83, EZSO, EM85 and 2 EL84. 3 watts 
output. Magic eye, Radio and Mic. inputs. Ex. speaker 
socket. Tone and Monitor controls, Can be used as an 
amplifier 211.11.0 
COLLABO STUDIO DECK. Very latest model, 3 speeds, 
3 motors and 7 -in. spools 210.19.8 
CASE for above with 8 x din. speaker, two -tone grey 

26. 5.0 
COMPLETE KIT with tape and microphone. .129.19.8 

QUARTER TRACK 
TAPE AMPLIFIER FOR STUDIO DECK as above 

12.2.0 
CASE as above with speaker, two -tone grey.. 2515.0 
COLLARO STUDIO DECK fitted Marriott "X" series 
heads 213.19.6 
COMPLETE KIT with tape and m crophone 233,19.6 

TAPE PRE -AMPLIFIERS 
HALF TRACK for STUDIO deck, 400 mV out , 28. 8.0 
QUARTER TRACK Its above 29. 9.0 

TAPE HEADS 
BRADMATIC Half track RevordiPlayback and Ernse 
on plate 21. 19,6 

Dep. a 
311 tIe. 
pmt.. 

Of 

471- 8 25/6 

44/. 8 24/6 

120/ - 12 44/- 

52/- 8 27/8 

56/- 12 20 /8 
118/- 12 

34/- 6 25/8 
39/- 6 28/4 

49/10 

MARTIN AUDIOKITS 
The new MARTIN all -transistor TEN WATT AMPLI- 
FIER kifs represent excellent value for money. Rach 
unit is complete, requiring only to be connected to tha 
n ext. We show only the popular units here.. Others 
are available. Leaflet upon request. 
UNIT 1. FIVE INPUT SELECTOR. Bise 35 x 31n. 
Mag. P.I'., Crystal P.U., Radio, Mie, Tape head. 
9 -13 Volte. Must be used with Unit 4 22. 7.6 
UNIT 4. PRE AMPLIFIER AND CONTROL. Biza 
8; x 3lin. Volume onion, Bass and Treble control. 
9 -13 Volts. Muet be used with Unit 1 £S. 2.6 
UNIT 7. MAIN AMPLIFIER. 10 watts. 6- transistor 
Transformerlees Push -poll output. Mounted on Heat 
sink. 15 ohms output. 40 Volts supply 28.12.6 
UNIT 8. POWER SUPPLY. Gives 9 and 40 Volts. 
Heavy duty transformer, rectifier and smoothing 22.15.0 
CONTROL PANEL for Unite 1 and 4 10.8 
ALL FOUR ABOVE UNITS WITH PANEL. 15 ohms 

£15. 8.0 
UNIT 5. MAIN AMPLIFIER. As Unit 7 but 3 ,hms 
output. 24 Volts £.12.6 
UNIT 8. POWER SUPPLY. As Unit 8, use with twit 5 

22.12.8 
ALL FOUR UNITS 1. 4, 6 & 6 WITH PANEL. x ohms 

214. 5.0 
STEREO VERSIONS NOW AVAILABLE. LKAFLRT 
I l'ON REQUEST. 

Dsp. 

82/- 

71- 

131 Oily 
a pmtu. 

st 

12 22ro 

19 

NEW ARMSTRONG TUNERS AND AMPLIFIERS 

Model 222 Model 228 
TUNERS, SELF -POWERED 

222.4 F.M. 
_ 

422.10.0 90/- 12 133/- 
228.15.0 115/- 12 42/2 

,, 
- 

TUNER; AMPLIFIERS, MONO 
127 A.M. F.M. with 5 watt amp 228.10.0 108 /- 12 38110 
227 A.M. F.M. with 10 watt amp 238.15.0 147/- 12 153/. 

TUNER,AMPLJFIERS, STEREO 
127 A.M. F.M. with 3 +5 watt amp 237.10.0 150/- 12 55/- 
227 A.M.;F.M. with 10 +10 watt atop 152.15.0 '211/- 12 77/4 
228 Ae 227 plus Mag. P.U. 258. 0.0 .214/. 12 82/1 

STEREO AMP 222 104-10 wall 227.10.0 110 /. 12 40/4 
NH F..1,1, MOUNTING TEAK ('ÁS0 23.10.0 09(1'RA . 01,1, 511101.11.4. 
SEND Fí111 NEV.' I.1(111,01' 1101',lí I I'I.I, TE 119(11 II. l'V't'All.S. 

MONO AMPLIFIERS 
LINEAR I. 45 A a rai.,, ., w;rtt 26. 8.0 
DOLCI GA5 integrated, ' watts, EC1.O6 valve 213. 2.6 52/8 12 19/3 
TRIPLETONE HI -FI MAJOR 10 watts output. 2 01.64 

215.18.9 84/9 12 23/3 
LEAK TL12 10 watt MAIN AMPLIFIER 220. 0.0 80 /- 12 29/4 
LEAK VARISLOPE Mon Pre- au,Clülr 215.15.0 83/- 112 23/1 
DOLCI DPA15 Is sat, 2. ale ..£265.0 105/- 12 38/8 

STEREO AMPLIFIERS 
ROGERS CADET Mk. 11 gill, I' A. £28.15.0 107/- 12 89/2 
LEAK TRANSISTOR STEREO Ito P. A. 049.10.0 198/. 12 72/7 
LEAK STEREO sn I'. A. nod [flake angduicr £55. 9.0 229/- 12 80/8 

HI FI LOUDSPEAKERS 
GOODMANS ARIETTE n -im'h 25. 5.7 
GOODMANS AXIOM 10 inch At 5.11. 
GOODMANS 5K,20/XL Tweeter and crossover 27. 7.0 
000DMANS X05000, 22,0.11. X0960, 26.10.11 
GOODMANS 210 121n. unit, Full range, 15 watt 210.17.6 43 6 8 24/3 
GOODMANS 301 12in. unit. Full range, 20 watt 15. 4.0 81/- 12 22/4 
GOODMANS "MAXIM" 217.10.0 70/- 12 25/8 
W.B.HF1012 lois unit, 3.75, 7.3 2 13 ohms 24.12.0 
WHARFEDALE SUPER 3 Tweeter 25.16.8 
WHARFEDALE SUPER 5 Tweeter £5.18.7 
WHARFEDALE SUPER 8 RS /DD £8.14.2 
WHARFEDALE SUPER 10 RS /DD. Full range 210.18.0 44/- 8 24/3 
WHARFEDALE RS,12 /DD hlin. unit, Full range 

211.10.0 146/- 8 25/6 
WHARFEDALE SUPER 12 Rs /DD 217.10.0 70/- 12 25/8 
LEAFLETS BY WHARFEDALE AND GOODMANS ON REQUEST. 

I 

F.M. TUNERS 
TRIPLETONE FM, TUNER, Lees power ,,.£13.19,6 46/- 12 '80(6 
TRIPLETONE F.M. TUNER, With power 815.14.6 86F- 7! 88/1. 

Ma. JASON JTV /2 F.M. and T.V. sound. Bleached. B. 

. towered 82. 6.0 s 18 1 SNI 

GRAMOPHONE UNITS 
NEW ESA UA25 with Mono tan 88, 8,0 1 

GARRARD SRP10. Single player, Mono cart , £5.10.0 
GARRARD AUTOSLIM, 4 speed changer, Mono 28.12.8 
GARRARD ATM AUTOSLIM DE LUXE, Mono 210.10.0 486- 
G ARRARD AT /5 /P Imprvd Autoshm (Stereo) £9. 0.0 1311/. 
GARRARD ATS /8000 LM as AT /6 with slim 
arm (Stereo) 211,12,0 46/6 
GARRARD "DECCADEK" Single Player with 
Decea Deram Cartridge 215.15.0 63/- 
GARRARD 4HF Transcription Unit, Mono , 217. 0.0 88/- 
GARRARD LAB "A "Transcription changer., 919.14.9 79/- 
GARRARD 301 STROBE Transcription unit 222. 0.0 88/- 
PHILIPS AG1018, Stereo cartridge, will change 7in. 
recorde with adaptor, 10 /- extra 212.12,0 50(6 
GOLDRING GL58 with arm but less cartridge 917. 1.0 68/- 
GOLDRING GL70 with arm but less cartridge 227. 9.4 111/4 
GOLDRING "88" Tranaeription, lese arm 218.18.5 78/6 

8 
6 

8 

12 
12 
12 
12 

12 
12 
12 
12 

23/8 
17/4 

86A 

24Ìi1 
28/11 
32/3 

18/6 
24/11 
40/1 
27/8 

GUITAR SPEAKERS 
FANE L 12in. Heavy duty unit, 20 watt £5. 5.0 
WHARFEDALE W12 /EG 12in. 15 watt LEAD 810.10.0 481 S 33/U' 
WHARFEDALE W15 /EG 15in. 15 watt BASS 217.10.0 70/- 12 25 /8 
GOODMANS AUDIOM 5112ín.15 watt BASS 29. 2.8 88/8 6 27/S 000DMANS AUDIOM 61 121n. 20 watt LEAD or BASS 

214. 7.8 57/8 12 21/1 
000DMANS GUITAR Speaker Aodiom 81 -15ín. 225. 0.0 100/- 12 36/8 
000DMANS AUDIOM 91 18in. 50 watt BASS 227.10.0 110 /- 12 40/4 WRITE. FOR GOODMANS LEAFLET "I.OUDSPEAKERB ASO& EI.EI`TRIC GUITARS." s 

GUITAR AMPLIFIERS 
LINEAR DIATONIC 12 watt, 2 inputs 818, 2.6 88/6 ' I8. 19/8 
LINEAR CONCHORD 30 watt with COVER 819. 4.6 77/- 18 28/3 LEAK TL25 with Pre -amp., 25 watt 244 6.0 160/- 19 81/11 
LEAK TL50 with Pre-amp., 50 watt £51. 6.0 205/ - 1.5 76/2 

MICROPHONES AND FLOOR STANDS 
RESLO RBH /T Ribbon £11. 2.8 44/8 8 8418 
RESLO RBHITS Ribbon with on /o6 switch 213.10.0 54/- 12 WE 
RESLO Heavy Floor Stand £7. 0.0 
TEISCO DM304 Dual impedance with switch , £4.10,0 
PIEZO BM3 Crystal with switch 22.10.0 
MP: FLOOR STAND O. 3.0 

EASILY REACHED BY FREQUENT TRAINS FROM 
WATERLOO TO SURBITON 

SURBITON PARK RADIO LTD. KIN 
one 

48, SURBITON ROAD, KINGSTON -UPON- THAMES, SURREY 

Order for Cash, C.O.D. or Terms 
Hours 9 a.m.-6 p.m. (I p.m. Wed.) 
Open Logich Time and ell day S.S. 
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SHORTWAVE RECEIVERS II 
`AMATEUR' EQUIPMENT llrfr.OM 

PRACTICAL WIRELESS February, 1965 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl III1111IIIIIIIIIIIIIIIIIIII111111! 
INSTRUMENTS FOR TEST, 
SERVICE AND WORKSHOP 

World.Famous leit-sets anyone can build. 
Quality you can see, quality you can compare... 
by appearance, by performance.. by any standard 
DEFERRED TERMS ON ORDERS UK OVER [I0. ALL MODELS ALSO AVAILABLE ASSEMBLED 

TEST INSTRUMENTS 
TELEVISION ALIGNMENT. 
GENERATOR, Model HFW -I. 
Accurate alignment of TV receivers 
achieved in minimum time at low 
cost. Covers 3.5 to 220 Mc /s on 
fundamentals. A must for the 
service man. £34.1.8.0 Kit 

TRANSISTOR RECEIVERS 
"OXFORD" LUXURY TRANSISTOR 
DUAL WAVEBAND RECEIVER. 
The ideal domestic or personal portable 
receiver. 10 Semi- conductors. Solid leather 
case. Send for full details. 

Incl. P.T. £ 14.18.0 Kit 

[44.10.0 Assembled HFW -I 
Sin. OSCILLOSCOPE Model 10 -12U. 
Laboratory quality at utility oscilloscope 
price. Wide band amplifiers essential for 
T.V. servicing. F.M. alignment, etc. T ¡B 
covers 10 0-500 kc /s in 5 ranges. 
[41.10.0 Assembled £32.12.6 Kit 

PORTABLE 'SCOPE Model OS -I A 
compact portable oscilloscope, ideal for 
servicing and general work. Printed 
circuit board. Case 7; x 4} x 121in. long. 
Wt. only 101 lbs. £22.18.0 Kit 
130.8.0 Assembled 

10-12U 

ELECTRONIC SWITCH. Model S -3U. Converts a single 
beam oscilloscope into double beam operation at low cost. 

£10.10.0 Assembled £12. 18.0 Kit 

V-7A 

VALVE VOLTMETER. Model V -7A. The world's 
best selling VTVM. Measures up to 1,500 volts 
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0.10 
1,000 Mll. Centre zero dB scale, d.c. input resis- 
tance IIMU. 41in. meter. Complete with test prods, 
leads and standardising battery. £13.18.6 Kit 

419.18.6 Assembled 
DE -LUXE 6" VALVE VOLTMETER. Model 
IM -13U. Similar spec. to model V -7A but with im- 
proved accuracy. Larger meter. Unique gambol mount. 
426.18.0 Assembled £18.18.0 Kit 

RF PROBE. 309 -CU extends range to 100 Mc /s. Indication to 
300 Mc/s. L1.13.6 Kit 

HV PROBE. HV -336 measures up to 30,000V d.c. 

£2.19.6 Kit 

RF SIGNAL GENERATOR. Model RF -IU. Up to 100 Mc /s 
fundamental, 200 Mc,s harmonics. Up to 100 mV output on all 

bands. £ 1 3.8.0 Kit 
09.18.0 Assembled 

MULTIMETER, Model MM -IU. Ranges: 0.1.5 v. to 1,500 v. 

a.c. and d.c.; 150µA to ISA d.c.; 0.211 to 20MS3. 4 4in. 50µP.. 
meter. £12 . 18,0 Kit 

£18.11.6 Assembled 

A wide range of other test instruments available including: R/C 
Bridge C -3U 00.10.0. AF V /Voltmeter AV -3U [16.10.0. 
Wattmeter AW -1U, 117.5.0. (Capacitance meter) CM -IU 
£15.15.0. Power supplies. Decade boxes etc. Many other 
instruments available under American Mail Order scheme. Why 
not send for full details? 

'- iIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllII 

I DAYSTROM LTD. 
Dept. P.W. -2, GLOUCESTER, ENGLAND 

6 TRANSISTOR PORTABLE. Modal 
UXR -I. Prealigned I.F. transformers. 
Printed circuit, lin. x 4in. high flux speaker. 
Real hide case. Very easy to build. 

Inc. P.T. £ 12.1 1.0 Kit 

7 TRANSISTOR PORTABLE. Model RSW.I. Two short 
trawler and medium wave bands. Intl P.T. £ 1 9.17.6 Kit 

"MOHICAN" GENERAL COVERAGE 
RECEIVER. Model GC -IU. Excellent 
portable or general purpose receiver for 
"amateur" or short wave listening. See full 
spec. leaflets. £37.17.6 Assembled ¿45.17.6 Kit GC-IU 

MONEY BACK GUARANTEE 
Daystrom Ltd. unconditionally guarantee that each 
Heathkit product assembled in accordance with our 
easy -to- understand instruction manual must meet 
our published specifications for performance or the 
purchase price will be cheerfully refunded. 

SPEAKER SYSTEMS SSU -I MODEL 

A practical solution to the problem of e 

moderately priced speaker suitable for Stereo 
Mono amplifiers, where the equipment has 
to be compact. Two speakers, balance control 
ducted port reflex cabinet. 
Horizontal or vertical (with matching legs) 

Inc . P.T. £1 1.12.0 Kit 

COTSWOLD STANDARD MODEL 
Acoustically designed enclosure "in the white" 
26 it 23 it 15 +in. 12in. bass speaker, elliptical 
middle speaker, tin. pressure unit. Covers 

30. 20,000 c's. 
Complete kit with all controls. 

MFS SYSTEM 
A minimum floor space model for the smaller 
room. 26in. high x 16jin, x 14in. deep. Similar 
performance to standard model 

Price either model £23.4.0 Kit 

SPEAKERS FOR YOUR OWN ENCLOSURE 
12. Heavy -duty Bass (Fane 122/12) ¿7.7.0. 
2' Tweeter (Fane 301) £3.1.6. 

(both as used in the Cotswold systems) 
12" Goodman's General Purpose G8IA £5.10.6. 
8" Goodman's General Purpose G8 £1.8.6, Incl. P.T. 

Two Speakers' + Cross -over, System SCM -I. 
(As used in model SSU -1) with details for enclosure ¿4.12.0. 

RPM INDICATOR (Electronic rev counter). A must for the 
motoring enthusiast. For 4 cylinders, 12V. pos. or nag. earth. 
(8.19.0 (complete). Send for details. 

A WIDE RANGE OF BOOKS ON ELECTRONICS AND 
RADIO. PLEASE SEND FOR LISTS OR PRICES. 

III111111IIIIIIII11111II111UII! 111111111IIIIIIIIIIIII11IIIIIIIIIIIII1111I111IIIIIIUIIU1111IUI 
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iIIIIIIIIIIIII1111111IIIIIIIIIIIIIIIIIIIIIII111111IIIIIIIIIIIII)IIIIIIIIII - THE WORLD'S BEST 
SELLING KIT-SETS 

S-33 

915 

IIIIIIIIIIIIf IIII1111111II1111111111111111111II11111111I111111111111IIIIIIY 

HIGHEST QUALITY Ei 
AT LOWER COST 11 

HI -FI AMPLIFIERS 
6W STEREO AMPLIFIER 
Model S -33. 3 w /ch. Inputs for 
radio, tape and gram. Stereo /Mono 
ganged controls. Sensitivity 200mV. 
[18.18.0 Assembled/ 1 3.7.6 Kit 

6W DE -LUXE STEREO AMPLIFIER. Model S -33H. An 
inexpensive :stereo /mono amplifier with high sensitivity. Suitable 
for use with Decca Deram cartridge. £ 15.1 7.6 Kit L21.7.6 Assembled 

TAPE RECORD /REPLAY AMPLIFIER KITS. Will operate 
with most tape decks. Send for details. 
TA -IM (Mono), 119.18.0. Kit TA -1S (Stereo), [25.10.0 Kit 

I8W STEREO AMPLIFIER. Model 
S -99. Ganged controls. Stereo.Mono' 
gram radio and tape recorder inputs. 
P ¡B selection. £27. 19.6Kic L37.19.6 Assembled 

SW HI -F1 MONO AMPLIFIER. Model MA -S. A low priced 
amplifier based on the S -33. Printed circuit construction makes 
it easy to build. £ 10.1 9.6 Kit [15.10.0 Assembled 

HI -F1 MONO POWER AMPLIFIER. Model MA -12. Ideal 
for use with Models USC -I and UMC -I, 0.1 THD at 10 W. 
Wide freq. range. [15.18.0 Assembled £11.1 8.6 Kit 

111111111111111111111111111111111111111111111111111111111111111111111 f 11111111111111111111111 II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I Y I II I I I I I I I I I I I I I I I I I I I I 

More and more people are buying and specifying Heathkit models because: * Easy -to- Follow instructions ... The step -by -step instruction manuals tell you what to 
do and how to do it. Large size pictorial diagrams show you how. * A satisfying Hobby ... assemble any Heathkit model, switch on and find that it performs 
exactly like an expensive, factory -built set. You will be proud of your model, your friends 
will admire it, and you built it successfully yourself. * You save money ... and get better performance at lowest possible cost. 

HI -FI- TUNERS 
Model FM-4U. Tuning range 
88-108 Mc /s. Tuning unit (FMT- 
4U) with 10.7 Mc /s I.F. (02.15.0 
inc. P.T.) I.F. Amp. (FMA -4U) 
complete with cabinet and valves 
(L 13.3.0). 

Total £ 15.18.0 Kit FM-4U 

AM /FM TUNER. Covers FM 88 -108 Mc /s. A.M. 16 -50, 200 -550 
900 -2,000 m. Tuning heart (L4.13.6 inc. P.T.), and I.F. Amp. 
([21.16.6) 

Total £26.10.0 Kit Send for leaflets. 

EQUIPMENT CABINETS 
A large range, in kit form or assembled 
and finished, available to meet most needs. 
Illustrated details on request. 
Prices from £7.7.0 to £37.16.0 

Many other models covering a wide range of equipment 
for HOME, OFFICE or Workshop 

SEND FOR FREE BRITISH CATALOGUE 
American Catalogue sent for If- post paid 

PUBLIC ADDRESS AMPLIFIER, 
PA -I. 50 w. output, two heavy duty 
speakers, variable Tremolo. Ideal for 
use with guitars, e[c.£5- í.I5.0 Kit L74.0.0 Assembled 

Legs optional extra 17'6. Set of 4. 

50 W POWER AMPLIFIER, MA -50 
Ideal for PA work, electronic organs etc. 

E27 .18.0 Assembled £ 19.18.0 Kit 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

"AMATEUR" EQUIPMENT 
AMATEUR BANDS RECEIVER 
Model RA -I. Covers all amateur 
bands from 160 -10 m. Half lattice 
crystal filter. 8 valve, "S" meter, 
tuned R.F. amplifier stage. 

£39.6.6 Kit 
Assembled E52.10.0 

RA -1 

AMATEUR TRANSMITTER, Model DX -1000. Covers 
all amateur bands 160 -10M. 150 w. d.c. input, self contained 
with power supply. Modulator, VFO £79.10.0 Kit Assembled L104.15,0 

DAYSTROM LTD. 
Dept. P.W. -2, GLOUCESTER, ENGLAND 

A subsidiary of Weston Instruments Group 
manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

DX-40U 

AMATEUR TRANSMITTER 
Model DX -40U. Covers 80.10 m. 
Power inputs 75 w. C.W., 60 w. 
peak C.C. phone. Output 40 w. to 
aerial. Prov. for V.F.O. 

COMMUNICATIONS TYPE 
RECEIVER RG -I. A high perform - 'f'.r 
ante low cost receiver for the dis- 
criminating listener. Frei cov. 600 
kc s -1.5 Mc /s and 1.7 M s to 32 Mc /s. 
Send for details. £39.16.0 Kit [53.0.0 Assembled 

£33.19.0 Kit 
Assembled [45.8.0 

Other kits in the amateur range include: SSB Adaptor SB -IOU, 
[39.5.0 Variable freq. Oscillator VF -I U, L10.17.6. Balun 
Coil Unit, B -IU, [4.15.6. Grid -Dip Meter GO-1U, LI0.19.6. 
Q Multiplier HPM -I, [8.10.0. Wide range of models under 
American Mail Order Scheme. 

1 Please send me FREE BRITISH CATALOGUE (Yes/H0) 
Full details of model(s) 

NAME 

ADDRESS 
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MAIL ORDERS 
TO: 

54 WELLINGTON STREET, LEEDS 1 

Terms: G.W.O. or C.O.D. No C.O.D. 
under LI. Postage 2f9 extra under [2. 
4f6 extra under [S. Trade Supplied. 
S.A.E. with all enquiries please. Personal 
shoppers welcomed at any of the branches 
below. Open all day Saturday. 

BRADFORD 54 Morley Street, 
Nr. Alhambra Theatre 

Opening early February 1965, spacious 
new premises at 10 North Parade. 
(Half -day Wednesday). 

IBRISTOL14 Lower Castle Street 
(Half -day Wednesday) 

BIRMINGHAM errn3Ar`cadeopp, 
(No half -day) Snow Hill Station 
Larger premises now open 

DERBY 26 Osmaston Rd., The Spot 
(Half -day Wednesday) 

DARLINGTON Wynds(Hiiday 
Wednesday) 

EDINBURGH (Half -dayh wed 
t): 

GLASGOW 326 Argyle Street, 
(Half -day Tuesday). 

HULL 51 Sande Street 
(Half -day Thursday) 

LEICESTER (Half -dday Thursday) 
LEEDS5 -7 County (Meets) Arcade 
(No halt -day closing) 

LIVERPOOL (N° Street 
losing) 

I LONDON 2dgdae R W2 
(H38 alf -Ey 

war 
Thursday) 

oad 

MANCHESTER 
60A -60B Oldham Street 
New large store. No half -day. 

MIDDLESBROUGH port 
(Half -day Wednesday) 

SHEFFIELD 13 Exchange Street. 
Castle Market Bides. 
(Half -day Thursday) 

EX. GOV.. 2V. ACCUMULATORS, 
14 A.H. Size 7 x 4 x 21n. Brand new, 
4/9 each. Three for 12/6. cat,. 51 -. 

MULTI -METERS CABS' MI. Sensitivity 
2,000 ohms per volt. A.C. and D.C., 54/ -. 
A.11. Basle Meter sensitivity 155 micro 
amps A.C. and D.C. ranges £4.11.6. B.40. 
Sensitivity Di C..86.a.B. 38,000 ohms pertolt, wi h 
overload buzzer. 88.19.8. Other types 1n 
stock from 39 /9. 

EX GOVT. SELENIUM 1 9,9 RECTIFIERS 11v 15 AMP 
(BRIDGE) F.W. ONLY 

Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H, 50 ohms. Parmeko 8/9 
150mA 10H 50 ohms 9/9; 120 mA. 12 H. 100 
ohms, $//9. 100 mA. 10 H. 100 ohms, 6/9: 60 
mA, 5-10 H. 260 ohms. 2/11. 

HI -FI IO WATT AMPLIFIER 
Brand New Complete £7 Carr.. 

6/6 

S nfacturer's discontinued Model. Push - 
output. Latest high efficiency valves 

Dual separately controlled Inputs for 
'Mike' and gram. Separate Bass and Treble 
Controls. High Sensitivity. Output tor 3 or 
15 ohm speaker. Guaranteed tested and in 
Perfect working order. 

R.S.C. 30 -WATT ULTRA LINEAR FANE HEAVY DUTY HI -FI SPEAKERS 
12io. 15 ohms. cast chassis. ExceptlonallN 

HIGH FIDELITY AMPLIFIER A10 robust lin. diem. Voice Coll Assemblies. 
122/10 20watt. 5 gns. 12 /1 ,A 20watt. 8 ans. 
'22/1220watt. 7 gns. 122/12A 20watt. 8 ans. 
122/14 22watt, g gns. 172 /14A 22watt, 10 gns. 
122/1725watt,211.17.912 /17A25watt,£18.17.8 
!Min. 15 ohms. Cast chassis. Exceptionally 
robust 21n. diem. Voice Coll Assemblies. 
152/12 23watt.1.2 gua. 1522//12A 23watt, 13 Pa. 
152 /14 27watt.14 gas. 152/14A 27Watt,lS gm. 
152/17 35watt,l8 gns. 152/17A 35watt. 17 gns 

A' indicates dual oone type. 333 0.17.000 
c.o.s. Send S.A.E. for leaflets. Terms 
available. 

A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
penslve amplifiers available. Hum level 
70 dB down. Frequency response ±3 dB 
30- 20.000 c /s. A specially designed section- 
ally wound ultra linear output transformer 
is used with 807 output valves. All com- 
ponents are chosen for reliability. Six 
valves are used EF88. EF86 ECCO3, 807, 

807. GZ34. Separate Bass and Treble Con- 
trols are provided. Minimum input required 
for full output is only 12 millivolts so that 
ANY KIND OF MICROPHONE OR 
PICK -UP 1S SUITABLE. The unit Is 
designed for CLUBS, SCHOOLS, 
THEATRES, DANCE HALLS or OUT- 
DOOR FUNCTIONS, etc. For use with 
Electropnnilc ORGAN; BASS, LEAD OR 
RHYTHM GUITAR, STRING BASS, 
etc. For standard or long- playing records. 
OUTPUT SOCKET PROVIDES L.T. 
and H.T. for RADIO FEEDER UNIT. 
An extra input with associated vol. control 
Is provided so thht two separate inputs such 

as Gram and "Mike" can be mixed. 
Amplifier operates on 200 -250 v. 50 c /s. A.C. 
Mains and has output for 3 and 15 ohm 
speakers. Complete Kit of parte with fully 

punched chassis and point- 
to-point wiring diagrams 
and lnstruotions. If required 

Carr. 10 / , perforated cover with carry- 
ing handles can be supplied 

for 19/9. The amplifier can be supplied, fac- 
tory built with EL34 output valves and 
12 Months' guarantee, for 14 ans. Send 
S.A.E. for leaflet. 
ERS: DEPOSIT 

9. 
33/9 and a monthly Tpayments M 

of 33/ 
Suitable microphones and speakers avail- 
able at competitive prices. 

11 Gns. 

GOODMANS QUALITY LOUDSPEAKERS 
81n. Axlettc 5 ans. 301e. Axiom £6.5.3.L 
121n. Audlom 51 (15 watts) £9.2..88.. 

12íñ. 
Audiom 

201 (1155 watts) CÓ.17.4 
12ín. Axiom 301 (20 watts) £ß1b5.4.6. 
15ín. Audlom 81 (25 watts) 5 .0.0. 
181a. Audi= 91 (50 watts) £27.10.0. 
Available cash or terme. 

12 in. 10 WATT HIGH QUALITY 
LOUDSPEAKER 

In walnut veneered 
cabinet. aco ppeeh coil 3 
ohms or 1 phma 
Only 84.19. Cart'. 
5 / -. Terhls eposlt 
11/3 and 9 monthly 
Ih n. 

y 
payments 

AATT1Hl- FI LOUDSPEAK- 
ERS IN CABINETS. 
Size 18 x 18 x lOm. 
Fini4b as above. 

Terms: Deposit 37/9 and b monthly pay- 
ments of 17/9. Only £7.19.4). t 

Carr. es. 
For larger types see opposite page. 

R.S.C. POWER PACK. 89/9. Lquvred 
metal case only 8 x 54 x 2+1n. Stove enamel- 
led. For 200-250 v. A.C. mains. Output 
at 4-pin plug and Socket 250 v. 80 mA. Fully 
smoothed at 6.3 v. 2 a. Suitable for potier 
requirements of almost any Pre-amp. or 
Radio Tuner. 

TRANSISTOR 
£qSALE Mallard 

4/9. 0081 4/11 0C171' 8/9. diewaa 
XA101 3/9. XB102 3/9, XAI12 3/9, X5113 3/9. 
XB104 3/9, XC1o1A 3/9. Postage 64. for up 
to 3 transistors. 

R.S.C. 4/5 WATT AS HIGH -GAIN AMPLIFIER 
A bights-sensitive 4-valve quality amplifier for tpe kaaa 
sma club, etc. Only 5O millivolts Input le required 
for full output so that It la suitable for use with the latest 
High -1 delity Plek -up beads Ili addition to all other 
types of pick -ups and practically all "mikes". Separate 
Bass and Treble Control.. are provided. These glee full 
long -playing record equalisation. Hum level Is negligible 
being 71 dB down, 15 dB of Negative feedback is used. 
H.T. of 300 u. 23 mA and L.T. of 4.5 N. 1.5 a. Is as Minnie for 
the supply of a Radio Feeder Unit, or Tape -Deck pre- 
amplifier. For A.C. mains Input of tee -230 -8511 v. 50 e /s. 

Output for 2 -3 ohms speaker. Chassis Is not alive. 'Kit Is complete In every detail 
finish Includes fully punched chassis (with baseplate) with Gold Hammer ni and 

point -to -point wiring diagrams and Instructions. Exceptional value at only 54.1&.0, 
or assembled ready for use 25/- extra. Plus 3/6 earr., or deposit 22/6 and 5 moutply 
payments of 22/6 for assembled unit. 

Ta.NN01' RF:- ENTRANT' LOUDSPEAK FANE EXTRA HEAVY DU'L'Y LOUD - 
EItS. For outdoor or Factory use. 8 ohms, SPEAKERS. 

Extremely high 
Total Flux 

Exceptionally 
limos. 

8 Mura. Only 25/9 
robust 

Diameter 
sensitivity. sestmblie 

robust Sin. Diameter voice col] assembl ea. 
mpedsnce 16 ohms. 

Model 133 15 in 40 watts. Dep- 
osit 37/9 and twelve monthly 18 Gns. payments of 31/6. 
Model 183 18 in. 60 watts. Dep- 
osit 51/- and twelve monthly 24 Gns. payments of 42 /9. 
Send S.A.E. for leaflet. 

ARMSTRONG RADIOGRAM 
CHASSIS Stereo and Mono 
Full Range in stock at all 
Branches. Cash or Terms 

TRANSISTORISED SOUND MIXER 
Enables mixing of up to 4lnputs, i.e., mlc.. 
tape. gram.. tuner. etc., LMo single output 

Compact and 
completely self - 
contained. uses 
standard 9 volt 
battery. Four 
standard Jack in- 
puts. PRICE 

49/6 

K T. Complete set ofvparrts with 
TER-COMM 

diagrram.S 
etc. Housed in two polished walnut finished 
cabinets of pleasing design. High sensitiv- 
ity. For 200 -250 v. A.C. mains. Fully isola- 
ted. Controllable at both units. An Inter- 
comm. of this class would normally cost 
£2íH130. Only 89/8. carr. 6/- or eseembled 
ready for use 6 gns. 
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R.S.C. BASS -MAJOR 30 Watt AMPLIFIER 
A MULTI -PURPOSE HIGH FIDELITY HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 
Eminently suitable for BASS, LEAD or RHYTHM GUITAR and all other 

musical instruments 
* Incorporating two 12ín. heavy duty 25 -watt high flux (17,000 lines) loudspeakers with 

210, diameter speech coils. Designed for efficient handling full output of amplifier at frequencies down to 25 c.o.s. * Dual Cone in second speaker reproduces frequencies up to 17,000 c,p.s. * Heavily made cabinet of convenient size 25 x15 x 13ín, has an exceptionally attractive covering in two contrasting tones of Vynair. * For 200 -250 v. to 50 c.p.s. A.C. mains operation, * Four Each socket Inputs and two independent vol. controls for simultaneous connection 
of up tb four Instrument pick -ups or microphones. * Separate bass and treble controls providing more than adequate "Boost" or "Cut ". * LEVEL frequency response throughout the audible range. * SUPERIOR TO UNITS AT TWICE THE COST. 

392 Gns Send S.A.E. for leaflet 
OR DEPOSIT of 54.3.0 and 12 monthly payments of 53.9.11. Carr. 17/6. 

........,. . . f ,f . Lii$' 

R.S.C. BASS -REGENT 50 WATT AMPLIFIER 
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL -PURPOSE UNIT 
For bass, lead or rhythm guitar and all other musical instruments 

For vocalist, gram, radio, tape and general public address 
* UNUSUAI.1.1 PO %YEItFUL LOUDSPEAKER COMBINATION consisting 

of a FANE: IIIGII FLUX 15 In. 30 watt unit and a FANE 121n. 20 watt unit with extended frequency response.: 
* 4 Jack Socket inputs and two independent volume controls for simultaneous use 

of up to four instruments, pick -ups, or mikes. 
* Separate Cabinets fully covered with Rexine and Vynair in contrasting Wiles for Amplifier and Speakers. 
* Separate Bass and Treble controls for "Boost" and "Cut ", 
Send S.A.E. for leaflet. Or callat one 
of our many branches and compare Cash Or Deposit £4.1.S the Bass- Regent with units at more Price Carr. and 12 monthly than 3 times the cost. GNS. 19/6 payments of l:LIS.0 

THE BASS- REGENT AMPLIFIER UNIT ONLY CAN BE SUPPLIED SEPARATELY AT 
21 Gns. Deposit 48/6 and 9 monthly 9'he speaker unit is not separately 

instalments of 48/6. Carr. 10 / -. aaaüame. 

30W. HIGH QUALITY AMPLIFIER 
A Four Input, two volume control, Hi -Fi unit 
with separate Bass and Treble "Cut" and 
"Boost" controls. Designed for vocal or instru- 
mental groups. For Bass, Lead or Rhythm 
Guitar. Six Mullard or Brimer latest type 
valves. Housed in strong Rexine covered cabi- 
net with twin chrome carrying handles. 
Attractive black and gold perspex fascia plate. 
For 200 -250 v. A.C. mains. Output for 3 or 15 
ohm speakers. Send S.A.E. for leaflet. 

16 
Carr. 10 /- or Deposit 52.1.6 

2 ( 
and 12 monthly 

, \'S. payments of £1.8.4 

R.S.C. GIS IS WATT AMPLIFIER 
for Lead or Rhythm Guitar, 'Mike', 

Gram, Tape or Radio 
High -fidelity push -pull out- 
put. Separate bass and 
treble "cut" and "boost" 
controls. Twin separately 
controlled inputs so that 
two instruments or "mike" 
and pick -ups can be used at 
the same time. Loud- 
speaker is a heavy duty 
high flux 12ín. 20 wattmodel 
with cast chassis. Sturdy 
cabinet is covered in pleas- 
ing shades of Rexine /Vynair. 
Model Size approx. 18 x 18 z 
Bin. Only 19 Gns C . Ó. 
Send S.A.E. for leaflet. Or DEPOSIT 39/11 
and twelve monthly payments of 33/4. 

R.S.C. G5 AMPLIFIER 
for Guitar, 'Mike', Gram or Radio 

5-watt high quality output. Incorporating 
high flux 12ín. 10 watt 12,000 line loud- 
speaker. Sensitivity 50 m.v. High im- 
pedance Jack input. Handsome strongly 
made cabinet (size 14 x 14 x 71n. approx.) 
finished In complementary shades of 
Rexlne /Tygan. 200-250 A.C. mains. Suit- 
able for Lead or Rhythm Guitar In the 
home or small club, etc. 
Ir.18.6 llyr paymenitss of /22/3. Carr. 7/6. 

R.S.C. BASS /20 AMPLIFIER 
A multi -purpose unit especially 

suitable for BASS GUITAR 
A highly efficient unit incorporating 
massive 1510. high flux loudspeaker 
specially constructed to withstand 
heaviest load conditions. Rating 
25 watts. Individual bass and treble 
controls give ample "boost" and 
"cut ". Two high impedance jack 
socket inputs are separately con- 
trolled. All controls are conven- 
iently positioned in a recess on top 
of the cabinet. Cabinet is of sub- 
stantial construction and attrac- 
tively finished in two contrasting 
tones of Regina and Vynair. Size 
approx. 24 x 21 x 13ín. Operation 
from 

Send E 
200-250 

j. 
50 c.o.sr 

deposit 
. mains. 

for leaflet 29Z Gns. 53.2.0 and 12 
monthly payments of 51/8. Carr. 17/6. 

LINEAR TREMOLO /PREAMP. UNIT 
Designed for introducing the Tremolo 
effect to any amplifier which is fitted with 
a reserve power supply point for smoothed 
H.T. and 6.3 v. A.C. L.T. The unit plugs 
into power supply point and any input 
socket or amplifier. Controls are Speed 
(frequency of interruptions). Depth (for 
heavy or light effect). Volume and Switch 
Three sockets are for two inputs 
and Foot Switch. ONLY 4 Gm. 

HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL 
REXINE COVERED 
CABINETS 
T1 PE BGI 
Suitable for Bass 
Guitar. Speaker 
Unit 151n., High 
Flux, 15 ohms. 30 
watts. Cabinet 
size approx. 24 x 
21 x 13in. Only 
Depo; 
43/- and 

sit 
12 
19monthly Gns - 

payments of 34/ -. 
TYPE 12413/2 Suitable Bass and Lead Guitar. Two 121n. high flux 15 ohm 25 watt speakers, one with.s luminium speech 
coil and dual cone to provide smooth fre- quency response from 25 to 17,000 c.p.a. Cabinet size approx. 30 x 21 x 141n. Covered in two contrasting tones of grey Vynair and Rexine. Rating 50 watts. Only 
29 Gns. prDméntst53.7pg- 

.andl2monthly 

R.S.C. COLUMN 

SPEAKERS 

Finished in polished' 
veneered walnut. Ideal 
for vocalists and Public 
Address. Normally supp- 
lied for 15 ohm ma 

can be supplied for 
v. line for 35 /- extra. 
Type C57, 10-15 watts. 
Fitted five 6 x 4 elliptical 
speakers. Overall size 
approx. 9 Gns. Carr. 
26 x 9 z 4in. G 7/e 
Type C58, 15-20 watts. 
Fitted five Bin. high dux 
speakers. Overall site 
approx. 5iI 12 Gns- wl- 

97/6 sal II Or 
month. d ypt jasss ISM 
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Introducing the R.S.C. STEREO /20 HIGH FIDELITY AMPLIFIER 
PROVIDING 10/14 WATTS ULTRA LINEAR PUSH -PULL OUTPUT 

Features Include: * Three -position tone compensation switch 

* uf oi espobtined. outpt r i watts ane btatn 

* Separate 
d di 

end 
"cut" 

and treble 
Wu"tn * Neon panel indicator. : GRE * Handsome Perspex Prontolate. 

C.T. l8l 
Send S.A.E. for illustrated leaflet. 
(bmple.e set of parts w itb point to point 
wiriug diagrams and instructions, or Factory 
aseembled, tested and supplied with our usual 
I2 months' guarantee for ligna. or DEPOSIT 
37/9 and nine monthly payment. of 37/9. 
Protective wooden cabinet covered In pleas- 
ing /shade of leathercloth and fitted carrying 
handle. and plastic feet 69/9 extra or 
DEPOSIT 6/9 and tine monthly payments 
of 8/9. 

ON EACH CHANNEL 
Si. !TABLE for "BI EE", GRAM., RADIO 
OR TAPE. INTENDED FOR THE HOME 
Olt STUDIO BI 'T SUITABLE FOB 
LARGE MALLS OR CLUBS. 
Based on a current Millard design and men- 
loping valve. ECC83, ECCSS, ECL88, ECLSB, 
ECL58, ECL36, EZ81. Output tranaformere 
are high quality sectionally wound to required 
specification. Output matching. for 3 Mad 
15 ohm speakers on each channel. 
FREQUENCY RESPONSE t 2dB. 50' 
20,000 c.p.a. 
BUM LEVEL 65dB down. 
SENSITIVITY: 15 millivolts maximum. 
HARMONIC DISTORTION (each channel) 
0.2%. 
For operation on 200/250e. A.C. Maine. 

R.B.C. STANDARD BASS REFLEX CABINET. For 
l21n. loudspeakers, acoustically lined and ported. 
Slue 20 x 14 x 13ía Beauti- 
ful walnut veneer finish. 
Especially recommended 
for use with Audiotrine 
Speaker System 96.19.8. 
Set of four legs cats be sup- 
plied with brasa ferrules 
for 19/8. 
AUDIOTRINE CORNER 
CONSOLE CABINETS. 
Strongly made. Beautiful 
polished walnut veneered 
finish. Pleasing design. 
JUNIOR MODEL. To take 
up to Bin. speaker. Size 
approx. 20 x 11 x sin. Only 
98.9.9. 
STANDARD MODEL. To 
take up to loin. speaker. Sloe 27 x IS x lain. 94.11.9 - 

IRNIT 
To Size with 

R MODELS. up to 1'21n. speaker and 
approx. 30 x 30 allia. 

(Recommended for use with Audlotrine speaker 
system). 7 gna. or terms. 

W.B. "STENTORIAN" HIGH FIDELITY P.M. 
SPEAKERS H03012. 30 watts rating. Where 
really good quality speaker at a low price Is required 
we highly recommend this unit with an amusing 
performarux. 84.12.0. Please state whether 3 ohm 
or 15 ohm requital. 
E.S.C. JUNIOR HASS REFLEX CABINET. Designed 
for above speaker, but enitable for any good quality 
Stn. or IOfn. speaker. Arvu-tleaiiy lined and panned. 
Polished walnut veneer tmigh. Size IS x 12 x juin. 
strongly nude. Handsome appearance. Ensures 
superb reproduction for only 58,19.5. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT "BUILT -IN" TONE 
CONTROL PRE -AMP STAGES 

Two input sockets with associated controls 
allow mixing of "mike" and gram.. as in Aid 
High sensitivityy. Includes 5 valves. ECCE?, 
ECC83. EL84. EL84, EZ81. High Quality sec- 
tionally wound output transformer specially 
designed for Ultra Linear operation and reli- 
able small condensers of Current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and 

o 
"Cut ". Frequency 

response ±3 
loops. leva 80 dB doownn.00NLY 

23 millivolts INPTJ'F required for FULL OUTPUT. Suitable for use with all makes and 
types of pick -ups and microphones. Comparable with the very best designs for STAN- 
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS, LEAD OR RHYTHM GUITARS. etc. 
OUTPUT SOCKET with plug provides 300 v. 30 mA. and 8.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNIT. Size approx. 12 x 9 x 7in. For A.C. mains 200 -250v. 50 capas. Output 
for 3 and 15 ohms speaker. Kit is complete to last nut. Chassis is Lully punched. Full 
instructions and point -to -point wiring diagrams supplied. Only Carr. 
(Or factory built 51/- extra.) Sans 10/-. 

If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON AS.00E.NB 

illustrated 
UNITS. 

detailing Caetsa.nSpeakers.hMicrophones. etc., with cash 
and credit terms. 
LINEAR TAPE PRE -AMPLIFIER. Type LP /1, Switched Negative feedback 
Equalisation. Positions for Record (tin., 3l la Thin. and Playback. EMS4 Recording 
Level Indicator. Designed primarily as the link between a Collard Tape Tran- 
seriptor and a high lidellty amplifier, but suitable for almost any Tape Deck, 
Only 91 gus. S.A.E. for leaflet. 

AUDIOTRINE 
3D/1 

A complete three diaph- 
ragm high fidelity loud- 
speaker unit designed to 
occupy a minimum of 
space. Depth is only app. 
Bin. Height 24in. Width 
161e. This has been made 
possible by the latest devel- 
opments In loudspeaker 
design. The 12in. cast 
chassis. Bass unit has a re- 
sonant frequency which is 
extraordluarlly low. It has 
a second diaphragm which 
extends the frequency 
range to 17,000 cps. A 
further speaker operates 
only ou the middle frequencies and ensures a smooth 
response from 40 -17,000 cps. Rating 90 watts. Imp. 
15 ohms. Cabinet finish is either polished walnut 
veneer, or leatherclotb to match stereo /20 cabinet 
Highly recommended for any Stereo or Mono Ampli 
fier. Steely the best value ever at 11 goo. Or Depoclt 
95/9 and nine monthly payments of 25/9. 

R.A. 121n. DUAL CONE 3 ohm B watt 
Speakers. Ideal for Stereo. Only 39/9 ea. 

LOUDSPEAKERS. 2pn. to lain. at keen prices. 12ln. 
riE watt 3 ,,huis 29/11. 121.. lo watt 12.000 lines 3 

ohms or 15 ohms. 59/9. TWEETERS, aio. R.A. it 

ohms 25/9. R.A. 15 ohms 25/9. W.B. 1/e ohms 32/8. 
Fane 15 ohms. Pressure type 83.15.0. Eagle Cr 
10 -13 ohms 97/9. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo. 
phonic amplifier giving 5 watts high quality output on 
each channel (total 10 watts). Sensitivity Is 50 milli- 
volts. Suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation for "lift" 
and "cut' . Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECC83, 
ECC83, EL84, EL84. EZ81. Outputs for 2 -3 ohm speakers. 
Point- to-Point wiring diagrams and In- 8 Gn$s etructions supplied. Send S.A.E. for leaflet 
Full constructional details and price list 2/6. Carr. 10/ -. 

Knees bp suppltad assembled Rad ready to use for 59/8 extra. 

AIIDIOTRINE 
EQUIPMENT 
CABINETS 
Size 38 x 15 x 18 

r. Beautiful wal- 
nut veneered fin- 
ish. Elegant con- 
temporary design. 
Robust eonstruc- 
tlon. Uncut re- 

, movable base- 
board. Depth 
above baseboard 
ills. Only 10i Spa. Carr. 15/- 
Terms: Deposit 29/9 and 9 
monthly payments 29/9. 
Fun range of equipment cabi- 
nets available. 
R.S.C. JUNIOR HI -FI REPRODUCER. 
The very latest Ooodmane Axiette S High Fidelity 
loudspeaker (retailing at e6.3.7), fitted in a span- 
ally designed Bass Relies cabinet, else 12 x 19 x 

10in. Acoustically lined and ported and finished 
in polished walnut veneer. Matching impedance 
15 ohms. Frequency range 40- 15,000 cps. 
fewer handling O watts nominal. ideal for Stereo 
Cart. 4/6. Deposit el and nine ÁO.19.6 monthly payments of 41. 

LINEAR 1,45 MINIATURE 4-5 VS Al 
QUALITY AMPLIFIER. Suitable lut 
any record playing unit and most micro- 
phones. Negative feed-back 12dB. Separ- 
ate Bass and 1-r table Controls. For maim 
200-250 V. c /s. Output for 2 -3 ohm speak - 
er. Mullaid valves LZ80, ECC83, EL84. 
Size only 7 x 5 x Sltn. btgh. Guaranteed 
12 months. Only e gis. Send S.A.E. for 
leaflet. Terms: Deposit 24/9 and 5 month- 
ly payments of 2419. 

Jason FMTI V.H.F. /Fads Radio Tuner de- 
sign. Total cost of parts including valves. 
Tuning dial, Escutcheon, etc, 98.19.6. 

N E STOCK AT ALL Ill. ANCIÌES 
ARMSTRONG, TRUVOX, LINEAR 
ROGERS. LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B. AND 
FANE SPEAKERS. GARRARD AND 
GOLDRING T /TABLES, LUSTRA - 
PHONE, GRAMPIAN, RESLO AND 
SHURE MICROPHOKIE, CASH OR 
TERMS. 
SUPIZItIIET FEEDER UNIT. Design 01 

a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V. /t-. Controls are Tuning. 
W/C h. and Vol. Only 250 V. 15 mA H.T. and 
L.T. 01 6.3 v. 1 amp. required from amplifier. 
Size approx. 9 x 8 it 7in. Sigh. Simple align. 
Ment procedure. Point -to -Point wiring 
diagrams. Instructions and priced parts 
list with illustrations, 2/8. Total building 
cost 85.5.0. B.A.E. for leaflet. 

AUDIOTRINE Ill -FI SPEAKER SYS- 
TEMS. Consisting of matched 121n. 12,000 
line, 15 ohm high quality speaker; cross- 
over unit (con- sisting of 
Choke, conden- 
ser, etc.) and 
Tweeter. The 
smooth res- 
ponse and ex- 
tended fre- 
quency range 
ensure surpri- 
singly realistic) 
reproduction. 
Standard 10 
watt rating 
14.19.9. Carr. 
5/ -. Or Senior 
20 watt, 26.19.6. Carr. 7B. 

4 
www.americanradiohistory.com

www.americanradiohistory.com


PAGE 916 FORI 
ADDRESSES 

February, 1965 PRACTICAL WIRELESS 919 

AUDIOTRINE HI -FI TAPE RECORDER KIT 252 ss REALISM AT INCREDIBLY LO N COST. CAN ISE ASSEMBLEDI IN AN HOUR Incorporating the latest Collaro Studio Tape Transcriptor. The Audioteine High Quality Tape Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.X. Speaker, empty Tape Spool, a Reel of Bas;, Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two con- trasting shades of Rexlne and Vynair, size 144 x 15 x 84in. high and circuit. Total cost if purchased ind- ividually approximately 240. Performance equal to units in the £60 -480 class. S.A.E. for leaflets. TERMS. Deposit 22.13.9 and 12 monthly payments of 44/ -. Cash price if settled in 3 months. 

R.S.C. GRAM. AMPLIFIER KIT. 3 
watts output. Negative feedback. Controls 
Vol.. Tone and Switch. Mains operation 
200 -250 v. A.C. Fully isolated chassis. 
Circuit, etc., supplied. Only 39/9. Carr. 3/9. 

SELENIUM RECTIFIERS 
F.W. BRIDGE 

6/12 v. la. .. 3/11 H.T. TYPES H.W. 
6/12 v. 2a. .. 6/11 150 v. 40 mA ,. 3/9 
6/12 v. 3a. .. 9/9 250 v. 50 mA .. 3/11 
6/12 v. 4a. .. 12/3 250 v. 60 mA .. 4/11 
6/12 v. 6a. ,. 15/3 250 v. 80 mA ,. 5/11 
6/12 v. 10a. .. 26/9 250 v. 250 mA , , 11/9 
6/12 v. 15a. 35/9 
CONTACT COOLED. 250 v. 75 mA, F.W. 
(Bridge), 10/11. 250 v. 50 mA. F.W. (Bridge). 
8/11. H.W. 250 v. 60 mA, 5/11. 

BRADMATIC RECORDING HEADS. 
High Impedance Recor( /Playback 22/ , 
Low Impedance Erase. 12/6. 
MARRIOTT RECORDING HEADS. 
High Impedance, Record/Playback, Low 
Impedance. Erase, 25/- pair. 

THE S "YFOUR T.R.F. RECEIVER. 
A design for a 3 valve long and medium 
wave 200 -250 v. A.C. Mains receiver with selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
6K7. SP61, 6V6G. Selectivity and quality 
excellent. Simple to construct. Point -to- 
Point wiring diagrams, instructions and 
parts list 1/9, maximum building costs 
24.19.8. inc. attractive walnut veneered 
wood cabinet 12 x 6) x 541r. 

HE- 40De -Luxe4 COMMUNICATION RECEIVERS HE -30 4 Band 
Band. 22o/24o y. 
50/60 c.p.s. A.C. mains 
operation. Frequencies 
covered 550 Kc /s to 30 
Mc /s continuous. Incor- 
porates Sin. speaker. 
Slide rule tuning dial. 
'S' meter. Internal fer- 
rite aerial for medium 
wave. Telescopic whip 
aerial 59ín. 10 section for 
short waves. Fitted 
sockets for optional out- 
door aerial. Headphone, 
external speaker socket. Other features are 
electrical bandspread tuning. 0 -100 logging 
scale. Noise limiter, A.V.C., B.F.O., stand 
by switch. Size approx. 14 x 84 x 54in. Hand- 
some grey crackle finished metal cabinet 
with chromium fittings. Brand new with full 
instructions manual. Usual guarantee. 

Only 19 Gns. Carriage 7/6 

ontinuous cover- 
age 55o Ke /s to 30 Mc /s. 
Illuminated slide rule 
dial. Edgewise 'S' meter 
0-100 logging scale. 
Built -In 'Q' multiplier 
aerial trimmer, elec- 
trical bandspread, 
noise limiter, controls 
are: Function switch, 
audio gain, selectivity. 
frequency (B.F.O.). 
Band selector, I.F. 
gain, trimmer, A.V.C./ 

M.V.C. Switch, ANL switch, main tuning, 
bandspread tuning. Output for H /Phones or standard speaker. rovides 1.5 watts out- 
put. Size 15 x 10 x 73Ìn, For 220/240v. 50/60 
c.p.s. A.C. mains. A highly efficient receiver 
representing exceptional value at Only 

í35.0.0 Carriage 10% 

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 
PLUS 

MAINS 

III -FI CRYSTAL PICK -UP HEADS. (Cartridges.) Acos Standard replacement for Garrard, B.S.R. anal Collaro, 16/9. Acos Stereo -Monaural 29 9. Ronette 
Stereo -Monaural 39/9. B.S.R. Stereo 39/9. 

latest Acos /rill -fl Turnover Cartridge 29/11 
CRYSTAL MICROPHONES. Hand type 
NP110 12/9. R.T.C. 19/9, Acos Hic 40 25/9. 
Acos Mlc 45 29/9, Stick type Acos 39-1 
39/9, BM3 with neck band and heavy table stand 59/9. Lapel type 29/9. 
COLLABO JUNIOR. 4 -speed Single Player Unit and Crystal Pick -up with hi -fi Turnover head. Only 59/6. B.S.R. UA14 4 -sp'd AUTO -CHANGERS with hi -fi turnover head, 25,19.6. Carr. 4/6. 
GARRARD AUTO -SLIM 4-SPEED AUTO -CHANGER with hikh fidelity 
Pick-up. Latest model- For 200 -250 v. 
A.C. mains. 27.17.6. Carr. 4/6. 
GARRARD AT6 AUTO SLIM DE- LUXE 4 -SPEED AUTOCHANGERS. Turnover GC8 head, for 200 -250 v. A.C. mains, 211.9.0. 
GARRARD 3000LM Autochange Latest Plessey Stereo pick -up cart. 211.11.11. 
GARRARD 4HF Transcription Unit. With arm and mono cartridge 216.19.6. 
GARRARD 301 Transcription Unit with stroboscope. As used by BBC. 222.0.11. 
GL3A MINIATURE 24 WATT GRAM AMPLIFIER. For use with any single 
or auto -change unit. Output for 2/3 ohm speaker. For 200 -250 v. A.C. mains. Size 
119 x 24 x 241n. Controls: Vol. and Tone with Switch- Only 59/6. 

SENSATIONAL 
STEREO OFFER 

A complete set of parts 4 Gns. to construct a good 
quality Stereo amplifier with an 
undistorted output total 6 watts. 
For A.C. mains input of 200 -250 v. 
Sensitivity 180 m.v. Ganged Vol. 
and Tone Controls. Preset balance 
control, Full instructions and 
wiring diagrams supplied. Stereo 
Pick -up Head 19/9 extra with 
above only. 

COMPLETE POWER PACK KIT 
Consisting of Mains Trans., Metal 
Rectifier, Double electrolytic. 
smoothing choke chassis and cir- 
cuit. For 200 -250 v. A.C. mains. 
Output 250 v., 60 mA., 6.3 19/11 
v., 2 a. 

R.S.C. BATTERY CHARGING EQUIPMENT G 
All for A.C. Mainsl200- 250v450c /s. 
ASSEMBLED ASSEMBLED 

6/12 v. 2 amps. 4 amps 6/12 v. Fitted Am- meter and variable 
charge rate 
selector. Also 
selector plug 
for 6 v or 12 v. 

charging. Louvred steel case with stoved 
grey hammer finish. Fused and ready 
for use with mains and output 59/9 leads and battery clips. Carr. 4/6. 
Terms: Deposit 12/- and 5 monthly 
payments of 12/-. 

Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Fused, ready for 
use with mains 
and output leads 

39/9 gr. r. 
6/12v. 1 amp 27/9 
Less meter. 

HEAVY DUTY CHARGER KIT 6/12 v. 6 amps., variable 
output. Consisting of Mains Transformer 0 -200- 230 -250 v.; 
F.W. (Bridge) Selenium Rectifier; Ammeter. Variable Charge 
Rate Selector panels, Plugs. Fuses, Fuse -holder and circuit, 
59/9. Carriage, 4/6. 

teed 12 months 
BATTERY CHARGER KITS 
Consisting of Mains Transformer 
F.W. Bridge, Metal Rectifier, 
well ventilated steel case. Fuses. 
Fuse -holders, Grommets, panels, 
Heavy Duty Clips. circuit. Carr. 
3/6 extra. 
6v. or 12v. 1 amp 22/9 
As above with Ammeter 28/9 
6v. or 12v. 2 amps 25/9 
6v. or 12v, 2 amps, including 
Ammeter 35/9 
6v, or 12v. 4 amps, with Am- 
meter and variable charge 
rate selector 52/9 

CHARGER AMMETERS 
0-1.5 a., 0-4 a., 0-7 a.. 8/9 each. 
CHARGER KIT, 12v. 10 Amp. 
with variable charge rate adjust- 
ment and ammeter. 24.19.6.. 
Carriage 10 / -. 

R.S.C. MAINS TRANSFORMERS (GUARANTEED) 
Interleaved and Impregnated. Prim- FULLY SHROUDED (ontinued)- 
aries 200 -230 -250 v. 50 c /s. Screened 425- 0 -425v. 200mA, 6.3v. 4a C.T. 5v. 3a 57/9 
TOP SHROUDED DROP THROUGH 425-0-425v, 200mA, 6.3v, 4B, C.T., 6.3v. 
250 -0-250v 70mA, 6.3v. 2a, 0- 5 -6.3v. 2e 17/9 4a, C.T., 5v. 3a . 59/9 

80mA, 6.3v. la, 0- 5 -6.3v. 2a 19/9 450- () -450v. 250mA, 6.3v. 4a, C.T. 5v. 3a 69/9 OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 3S4, 

etc. . .. .. .. 4/6 Small Pentode, 5,0000 to 30 .. .. 4/6 Small Pentode, 7/8,0000 .0 313.. .. 4/6 Standard Pentode 5,0000 to 30 .. 5/9 Standard Pentode 7,0000 to 30 .. 5/9 
10,0000 to 30 5/9 Push -Pull 8 watts, h1,84, or 6V6 to 30 

or matched to 150 .. 9/9 Push -Pull 10-12 watts to match 6V6 or 
EL84 to 35-8 to 15 fl .. . 19/9 Following types for 3 and 150 speakers 

Push -Pull 10-12 watts 6VP or EL84 .. 18/9 Push -Pull 15 -18 watts, 613, KT66 .. 22/9 Push -Pull Mullard 510 Ultra Linear .. 29/9 Push -Pull 20 watts, sectionally wound 
6L. KT66, EL34, etc. . ., 49/9 

350-0-350v 
250-0-250v 100mA, 6.3v. 2a, 6.3v. la .. 21/9 
250-0-250v 100mA, 6.3v. 3.5a, C.T. . 19/9 
250-0-250v 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 27/9 
300-0-300v 130mA, 6.3v. 4a, 6.3v, la, for 

Mullard 510 Amplifier . 33/9 
300- 0-300v 100mA, 6.3v. 4a, 0- 5 -6.3v, 3a 27/9 
350-0-350v 100mA, 6.3v. 4a, 0- 5 -6.3v. 3e 27/9 
350- 0-350v 150mA, 6.3v. 4a, 0.5 -6.3v. 3a 35/9 
FULLY SHROUDED UPRIGHT 
250- 0 -250v. 60mA, 6.3v. 2a, 0- 5 -6.3v. 2a 

Midget type 24 x 3 x 31n. . 17/11 
250- 0 -250v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 28/9 
300- 0 -300v. 100mA, 6.3v. 4a, 5v. 3a .. 28/9 
300- 0 -300v. 130mA, 6.3v. 4a, C.T. 6.3v. 

la, for Mullard Amplifier . 35/9 
350-0-350v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 28/9 
350-0-350v. 15OmA, 6.3v. 4a, 0- 5 -6.3v. 3a 37/9 

(aANCHESTER)LTD 

MIDGET 'MAINS Primaries 200-250 v. 
50 c /s. 250v. 60mA, 6.3v. 2a. .. . 1 9 
250-0-280v. 60mA, 6.3v. 2e. 

ß 

.. 12/11 Both above size 21 x 24 x 231n. 
FILAMENT TRANSFORMERS 
All with 200-250v. 50 c/s primaries 6,3v, 
1.5a, 5/9; 6.3v, 2e. 7/8: 12v. la, 7/11; 6.3v, 
3a, /I.1: 6.3v. 6a. 17/6; 12v. 1.5a, twice. 
17/8. 
SMOOTHING CHOKES 
150mA. 7 -10 H. 250 ohms .. .. 11)9 
100mA, 10 H. 200 ohms 2/2 
80mA, 10 H, 350 ohms .. .. .. 5/9 
60mA, 10 H, 400 ohms .. 4/1.1 
CHARGER TRANSFORMERS 
All with 200- 230 -250v. 50 c/s Primaries; 
0- 9 -15v. lie, 12/9; 0 -9-15v 2a, 14/9; 0- 9-15v. 
3a, 18/9; 0- 9 -15v. 5a. 19/9; 0- 9 -15v. 6a. 23/9; 
0- 9 -15v. 8a, 28/9. 
AUTO (Step up /Step down) TRANS. 
0-110 /120 -230 /250v, 50-80 watts, 13/9; 260 
watts. 49/9; 150 watts, 27/9. 
MICROPHONE TRANSFORMERS 
120:1 high grade, clamped, 8/8. 

BRADFORD, BRISTOL, BIRMINGHAM, DERBY, DARLINGTON, EDINBURGH, GLASGOW, HULL, 
LEICESTER, LEEDS, LIVERPOOL, LONDON, MANCHESTER, MIDDLESBROUGH, SHEFFIELD 
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Brand new 
checked 

VALVES 
AC/HL 4/6 
ACP4 6/- 
ACBPEN 61- 
AL80 6/- 

ARP 
ARS 6/- 

ARPS 3I8 
ARP12 2/6 
ARP21 71- 
ARP24 3l6 
ARPS4 4/- 
ARTP1 61 
ATP4 2/3 
ATP7 618 
AUT 66/- 

BM 
101- 

8!- 
885 201- 
B884 87(6 
R2134 181- 
BT19 25/- 
BT96 661- 
BT95 150/- 
BTg3 36/- 
CC9L 2/- 
CLSS 6/- 
CV71 el- 
CV77 6/- 
CV109 1/- 

CV4014 
4/. 

/- 
CV4016 6/- 
(.W402b 30f- 
CV4048 40/- 
CY31 6/8 
D1 118 
D41 3/3 
D81 8!- 

DAM 3E/g 
DAM 75/- 
D21F98 8/- 
DD41 4/- 
DET6 8/- 
DET20 2/- 
DET26 16/- 
DF73 5/- 
DF91 3/- 
DF92 8!- 
D898 6/- 
DK09 6/6 
DK96 6/8 
DL92 8/- 
D1193 6/- 
DL94 6/9 
01.96 6/6 

individually 
and guaranteed 8 

DL810 8/- 
DIà19 16/- 
EBpF 28I- 
E1148 2/8 
E1968 60/- 

E1524 12/6 
EA60 11- 
EA73 7/- 
EABC80 II- 
EA91 816 
EAF42 Si- 
EB34 11a 
EB91 3/- 
EBC23 e/- 

EBCC$$1 6/- 
EBF80 6/- 
EBF83 7/8 
EBF89 6/9 
ECU 4/- 
EC53 1Ela 
EC70 41 
ßC90 2/ 
EC91 II- 
EC;C81 41- 
ECC82 61 
fiCC3S 8/- 
ECC84 6/8 

ECC91 4/e 
ECF82 7/- 
ECH42 6/ 
ECHel b!- 
ECH83 7/8 
EOLSO 6I8 
ECL82 7/8 
ECLBS 301- 

EF34 g% 
EF36 8/8 
EF37 7/- 
EF39 6/- 
EF40 8/- 
EFb0 8/8 
EF62 6/- ma 4/6 
EF'65 8/- 
EF71 7/8 
EF'72 6/ 
EF74 4!- 
EFtlO 51- 
EFg1 8/- 
EMS 4/8 
EF80 8/- 
E189 8/9 

/ ' 

Ern 2/9 
EF02 2/. 
EF96 b/ 
EF183 8/ 
EF184 SI- 

gB 21 
800/- 

ELM 101- 
EL36 5/- 
ELM 17/8 
&L41 7/- 
EL42 el- 
ELbp 8/- 
ELgl B/- 
gLgg 018 
EL84 61 
ELa6 8/r 
EL91 4/6 

EM 80 el 
EM81 7!8 
EM84 O/3 
EM84 g/. 
EN31 101- 
EgU206 8/- 
EY61 6/8 $y88 81- fiyS(l 8/- 
EZ40 6/ ...ELI 

6/8 
E280 6/8 
EZ81 8/6 
FIO057 5/- 
876081 6/- 
F/6063 4/- 

FWI%bg0Ó8/8 
O112S80 p/. 
011971K19/- 
060/20 6/- 
OZ32 10/- 
GM 10/- 
H68 7/- 
HK6{ 22/8 
HL1220010/- 
HL2K 2/8 
HL29 81- 
HL23DD 6/- 
B1A1 4/- 
BVK9 9/- 
K3.& 30/- 
KTöa 2E/- 
KTS2 8/- 
21930 6/- 
&T44 6/9 

KTö3 4/- 
KT68 lE/9 
KTO7 16/- 
KT76 8/8 
KTaB 18/- 
KTW81 4/6 
KTW69 2/- 
KTZ 6/ 
KT283 5/- 
LPl 301- 
L63 6/- 
MB100 9/- 
M8142 12/- 
M114 5/ 
MHLD610/- 
'IL el- 

VË17 
B_ 

Nog 10/ 
OBI 71- 
OC3 61- 
ODS 61 
OZ4 4/- 
024A 6/- y;84 6/- pg6 7/- 
roues 101- 
pCF80 5/- 
PCF82 616 
pC8g4 61- 
PCL81 91- 
PCLB2 6/- 
pCLBS 813 
pCL84 71- 
PCL88 91- 

PEN48 8/e 
PEN200A81- 
PL98 7/6 
PLU 181- 
pI231 7/- 
PL82 6/- 
21.84 6/- 

PM24A 6/e 
pTló 10I- 
PT25H 7/9 
pT26M 7/0 
pX4 14/- 
pX26 9/I- 
py3S 8I8 
pY80 618 
PY61 6/6 
pY82 61- 
PY83 6/- 
PY800 6/6 
PZ1-36 9/- 
p21-75 12/- 

Q26 8- 
QF230 6f- 
Q6169/16 

10/- 

Qg95/10 5/6 
QB120'2 8/- 
QV0417 8/E 
R3 8/- 
RG411250 

90l 
RK72 6/- 
BLSOP 16/- 
8130 12/6 
ßP'2 818 
8P41 1/6 
BPBl 1/6 
8P210 8/6 
6TV280!40 

1918 
9TV701808/- 
gÚ216010//- 

T41 8/8 
TP22 6/- 
TP28 16/- 
TT11 6/- 
TT16 36/- 
TTR31 46/- 
TZ0620 4/- 
TE20 18/ 
T240 SOI- 
1/81 BI- 
U19/14 81- 
U17 6l- 
U18 6/- 
U26 11/- 
U87 el- 
U62 El- 
II.&HC804/8 

t/RFaO 6/6 
UBF89 9/e 
UBL21 11/- 
UC(:eb 8/0 
UCH42 8/6 
UCHe1 6/- 
UCL82 8/- 

UF3 11¡. 
UL41 6/- 
UL8{ 8/6 
ULM 7/- 
UU9 8/8 
UY21 7/0 
IIY86 5/- 
V3120 4/- 
V1607 6/. 
V1924 20/- 
12029 18/6 
V61P46 12/- 
VP2S 3/- 
VP199 9/- 

pR105/806/- 
VR1b0/306/- 
VT4C 20/- 
11.133A 4/- 

VUS9 81- 6A1ü1 b/- 6116M 1/6 9D6 3/9 83A 7/8 6704 91- 
VX3268 4/- 6R4Ú1' 91- GJi 9/- 11E3 37/ 67 6/- 57264 6/- 
W21 61 T4 nliR'A 10/- 12M 3¡8 68 91- 6084 .l 
W118 81- 6140 4/6 6J5 8/6 12A117 61- 69 & 6O8á 61- 
W110 31- 6V4G 8/- 6J6G 9/- 12A103 11/- 76 6/6 6080 32/- 
X118 81- 5X4G 8/6 6J6 8/6 12AT7 4/- 76 6/- 7193 1/9 
1142 9/- 5130 4/- 6436W 6/- 12AU7 6/- 77 918 7476 E/- 
X68 718 6Y301 6/- 6J70 6/- 12A17 9/- 78 / 8019Á Eal- 
YF 1/- 6Y3WOTB 6J7M 8/. 12AY7 10/. 80 6/g 8020 61 
Y63 6l- B/- BKBOT 6/8 12ßA8 6/g Bl 91- 9001 gl- 
165 4/- 624G 818 BK70 !I- lE8$8 71- 89 8/- 9002 4/6 
Y66 8/ 5AB7 41 6K1GT 4/9 1ßBH1 /- 84 3l- 9003 61- 
Z21 6/- 6AC7 21- 6K3G g/- 12C8 5/- Q6A2 B/- 9004 9/6 
2800U 20/- A605 B/9 pggOT elß l'l 60T 

*lip! 

417 DmT 
!/8 

90U6 EIB 
'LgOIU 10/- 6A01 8/ 6KaM 3l6 12J'GT 0/8 220PA 7/- C.B. Tabes 
1A3 

el- 64.&H8 10/- öKYS lEH 12K70T !/ 240T54 41- 
CAT 1B2'áT 80/- 6AJ7 3/ 81.00 

In- 
%. l'2KBM 10/ 228DU 9I- (09J) 561- 

1C5GT 0/ 6AK6 6/- BL60 0%% 
12Q76T 8/3 3074 6/9 E45041B/18 

1D8GT 6/- 6AK7 91- 6L6GA 7/6 128A7 7/- 310(. ffd/- Lg/- 

lE7G 7/8 BAI2f 3/I- BL70 4/- 12ßC7 4/- 850B 81- VCR97 3g/- 
1F2 8/ BALSW 71- aI,4 418 12Bß7 31- 367A 70/ VCR138 / 
lOBGT 81- 8AM6 8/e 6LD20 618 12BH7 gl- 

aaGBA 
6/ VCH188.1 

703A 30/. 
11A 2/6 BAMB 4/. BN7 61. 

128 70T8 -146A 8/ VCR139ÁÓ1 11LA8 6/- 6AQ6 7/- BN70 919 
! 

1LC6 7/- BAQ6W 9/- gQ76 g/- lE8 TO 
6/9 104A 

1.1%-- 

VCRb17661- 1LH4 4/- BAgO 4/- GR7 
6)16. 128H7 6/ 73bB 401- 1N21ß 6/- 8Ag8W 9/- 68A7 12Y4 E/ 717A B1- VCA617C 13743 4/- BAB7G 22/6 BBA7GT 6/6 12L7 7/- 724A 16/- 40/- 1N70 4/- 6AT6 8/8 68K70T 4/- 16D2 8/ 801 61- gFP7 46/- 

1114 6/- 6AU6 7/- 68C7 7/- 7(. 19E2 1b1- 803 22/6 6CP1 80/- 
1Rb 3/8 6AX4 8/- OBCTOT 9/- ma 10/- 804 301- 6FP7A 12/- 
1B4 bl- 824ß 

II- 
8807 61- 1908 9/- 81- 

]g5 44/8 ggB7 g/- 688GT 6/8 19G7 6/ 822108 B/- Photo Tabe/ 
1T4 S/- 6ggp 2/6 66H7 6/- 19H1 6/ Bll 17/6 CMGB 61- 

2A6 81- OBA7 6/- 68J70T 6!9 19541 6/- 818 82/7 G 81 12/8 

2B28 8/- BBEB 4/8 BBJ7G 610 21gg 19/- 829A 801- 60970 860/- 
2C26 7/ 6BJ7 71- MK? 4/6 26LOOT 6 6 629B 601- 
2C28.& 31- BBRT BI- OBL7GT 5/8 26Y6 /- BSOB U- ópeW 
"C94 8/0 öBWa B/- 

tl8Q7 V/6. 
2bE4a Ele as2A 4a/ va1a 

2CA3 12/8 804 !/. 2bZ6 7)8 882 16/- ACTO !8 
2C46 E2/6 6C50 2f0 6887 2/- 26Z6GT /8 837 9/- ACTS( !12 

2C61 18/- 6C6 4/- 4% BV86T 6l- jpDT /. ggp 301 H& N2.& 
N 

2021 6/- 6086 0/- (MOOT 6/6 30C16 9 6 988.& 14/- 0.10.0 
312 6/- 6C80 3. 6VBM 8/- 3075 8/8 884 10/- 1B24 26/- 
3.84 4/- 6C28 1a 671[4 8/9 80FL3 10/0 964 4/6 2J22/18.10.0 
3AI108A901- 8021 80/- 6X6G 6/- SOP19 12/- 966 9I6 2J54 0 
3&/148J0/ 606 3/- BZbOT 6/8 80PL1 8/- 968 B/ 417A 301- 
3Á/167/M BE8 0/- OY66 el- 86186T' 7/- 967 6/- SJI92/E 

26/- 6F60 6//8 6-SOL2 10/- SOT 17/8 968A 41- 887.10.0 
WM 4/- 8E501 5/9 674 6/- 96W4 61- 1012 ee/- 714AY 94 
3B7 6l- 6F8G 41- 7B7 7/9 54Z3 8/- 1816 i/- 723A/8 601- 
3B24 61- Sr el- 7C8 10/- S6'L{OT 0/- 181Y 6/- 725A 30I- 
3B2g 16/- 8F90 8/6 7CO 71 962601 61- 1622 12/- 726A 19/- 
3E29 60/- 6E12 4/6 717 6/- 37 4/- 1626 Bp 
SQ5(1T 7/. 6813 61- 7H7 718 89 4/ 1826 61- Transistors 

04744 6/ 
MA 5/9 

SFJ2 4/ 77 a/- 
4/- 1629 

2061 8/- 0045 7/. 
6E33 8/- 4C27 36/- 724 4/6 80./- 40430 13/6 0072 8/ 

4111 4/- 8080 2/6 8D9 E/8 21666 1- a083 8/- OW 7( 
541730 5/- 621 6/- 902 9/- 601.80T 8/- 45130 30/ 0082 161_ 

MANY OTNBBB IN STOCK include Calltode Bay Tubes and apsefd Valves. All U.K. orden below 61 P. e P. 11-; over El, 2/-; over 28. P & P. tree. 
Owing to 15% surcharge a few of these valves will be Increased by l0c/s. C.O.D. 2/6 ezWa. Overseas Postage extra at cost. 

MARCONI COMMUNICATION 
RECEIVER CR 150/2 Frequency cov- 
erage 1.5-22 Mc;s in 4 bands. Two IF's 
1st 1,600 kc /s, 2nd 463 kc /s. Image signal 
protecting over 40 dB up to 30 Mc /s and 
20 -40 dB from 30 -60 Mc.s. Self -chetking 
calibration (built -in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
bandspread. Metering and visual tuning 
indicator. Band pass from 100 a/ to 10 kc /s 
in S stages. Acoustic filter associated with 
100 c/s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition 235. Mains 
P.S.U. by P.C. Radio 24.10.0. Carr. 301 , 
SEALED HI -SPEED SIEMENS RE- 
LAYS 1700 x 1700 ohms 1S1- P. & P. 116. 

P. C. RADIO'S mains PSU for above 901 -. 
SIGNAL GENERATOR MARCONI 
TF 995A -I. Range 13 -220 Mc(s in 5 

bands. Output voltage variable in 1 dB 
steps from 101 to 100 mV. Carrier may 
be unmodulated, frequency modulated, 
amplitude modulated, or simultaneously 
frequency and amplitude modulated. 
Frequency deviation is variable from 
25 -600 kc /s for FM and modulation 
(internal or external) up to 50 x for A.M. 
Crystal calibrator for checking frequen- 
cies incorporated. Incremental frequency 
control. Fully checked and guaranteed. 
Price 288.15.0. Carriage in U.K. 301 -. 
VARIOMETER FOR No. 19 SET 
1716 each. P. & P. 31 -. 
TELEPHONE HANDSET. Standard 
G.P.O. type, new, I21 -. P. & P. 21 , 
CARBON INSET MICROPHONE 
G.P.O. type 216. P. & P. 116. 

WELL PROVEN RELIABLE COM- EVERSHED MEGGER CIRCUIT 
MUNICATION RECEIVER P.C.R.2 TESTER. 2 ranges 0 to 1.00012. 10011 

_... to 200,000(1. With test leads, leather 
rr' carrying case. Tested 64.19.6. P. & P. 316 
( 32/44ft. AERIALS each consisting of ten 
k aft. 'in. dia. tubular screw -in sect/ons. 

14ft. (7 section) whip aerial with adaptor 
to fit the sin. rod, insulated base, stay 
place and stay assemblies, pegs, reamer, 
hammer etc. Absolutely brand new and 
complete, ready to erect, in canvas bag 
12.19.6. P. & P. 1016. 
AR88D RECEIVERS. Fully recondi- 
tioned, £55; rebuilt models, 185; brand 
new, E9S. Carriage paid U.K. 
CHR HIGH RESISTANCE HEAD- 
PHONES. New, 141 -. P. & P. 116. 

PANEL METERS (round) 
0 -50 microamps 2f" D.C... 401- 
0 -100 microatps 2' D.C.** 351- 
0 -100 microamps 2 }' A.C. 301- 
0-200 Iicroamps 2" D.C. 3216 
0 -500 microamps 2#' D.C. 301- 
0 -500 microamps 3 }' D.C. 3716 
0 -I mA' 2" D.C. 1916 
0 -1 mA 3' D.C. 3ô1- 
0 -1 mA 3' D.C.* 351- 
0-5 mA 3' D.C. 451- 
0.100 mA 34' A.C. 2216 
150 -0 -1,500 mA 3' D.C. 291- 
0 -500 mV 34" D.C. 3216 
0-5 V 3i" A.C. 2216 
0 -15 V 2 A.C. 1716 
0.50 V 2 " D.C. 28'- 
0.150 V 2 " A.C. 24'- 
0 -500 V (shunt) 2 ' D.C. 201- 
0-10 kV 21' D.C. 631- 
*"Weston", as usually used in H.R.O. 
as "S" meter. **Projection type. 

(Made by Pye). 120 kc /s -350 kc /s 
525 kc /s -1600 kc's. 6 Mc /s -22 Mc /s. 
Overall sensitivity I -2µV. S /Noise ratio 
10 dB at 6µV. Circuit) ncorp an 
RF stage, two I.F. stages, tone control, 
A.V.C. antenna trimmer. 6V6 output. 
Sec in fully working condition together 
with headphones and speaker plug.. 
27.12.6. Carriage 151 - 
Ditto but with built -in power supply for 
210 -250v A.C. £9.I9.6. Carriage 151 -. 

CON NECTORS FORTCSRECEIVER 
TRANSMITTER AND REMOTE 
CONTROL, with original plugs on both 
ends. New £1.17.6 each. P. & P. 2/6. 

P.C. RADIO LTD 
170 GOLDHAWK ROAD, W.I2 

Shepherd's Bush 4946 
Open 9 -5.30 p.m. Thursday 9 -1 p.m. 
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BARGAINS FOR THE 

RADIO ENTHUSIAST 
NEW COMMUNICATION RECEIVERS 

MODEL HE30 
Covers range from 
540 Kc /s. to 30 Mc/s. 
Ham Band Is pro- 
vided with a scale 
for direct reading, 
and can also be band 
spread. Facilities: 
A.N.L., A.V.C. and 
M.V.C. Q Multiplier 
also serves as B.F.O. 
H.F. stage and two 

I.F. stages ensure high sensitivity and selectivity. Valve line 
up: 3x6BA6, 2x6BE6, 2x6AV6, lx6Q5 and 5Y3. 2 Aerial Sockets. 
Standby position for use with a transmitter, S meter fitted. 
200 -250v. A.C. mains. Brand new and unused. Boxed with full 
instruction manual, In attractive steel cabinet, grey crackle 
finish. Cabinet size 15xfxlOin. Dial 12x4in. 
WIRECOMP'S PRICE 33 GNS. Carr. and Pack. free 

Available in KIT Form, 25 GNS. Carr. and Pack. free. 
H.P. Terms (Ready Built): £8.13.0 deposit and 11 monthly 
payments of 62.16.0. 

MODEL HE40 Covers medium wave band and 1.6 -4.4 
Mc /s.. 4.5 -11.0 Mc/s. 11.0 -30.0 Mc /s. in separate switched band 
spread ranges. Controls include B.F.O. Sensitivity, A.N.L., 
Receiver -Stand -by- Switch, Tone Switch, S- Meter. For 200/ 
250v. A.C. /D.C. Internal loop and telescopic antennae fitted. 
Valve line -up: 12BE6, 12BA6, 12AV6, 5005, and metal rectifier. 
Size 13kx8ix514n. Instruction manual included. No Kits avail- 
able. 
WIRECOMP'S PRICE 19 GNS. Carr. and Pack. 10/- 
H.P. Terms £4, dep. and li months at £1.12.0. 

MODEL HE 80 14 -valve super sensitive communication 
receiver. Freq. range 540 Kc /s. -30 Mc /s. and 144 -146 Me /s. Dual 
conversion on 2 metres with extra R.F. stage. Single R.F. 
stage, two I.F. stages on all other bands. B.F.O. and Q- multi- 
plier circuits. Improved A.N.L. and voltage regulated power - 
pack. "S" meter. band spread on amateur bands, large illumin- ated dial with logging scale. All controls fitted. Outputs for speaker and phones. Valve line -up: 4x6AQ8, 3x6BA6, 2x6BE6, 
1x6BL6, GALS, 6AQ5, 6CA4 and 0A2. Steel case 17x7ix1Oin. 
For 200/250v. A.C. mains. Brand new with full instruction man- ual. No Kits available. 
WIRECOMP'S PRICE 59 GNS. Carr. and Pack. free. 
H.P. Terms £12.19.0 dep. and II mths. at £4.18.0. 

Ready Built BOY'S TRANSISTOR RADIOS 
2 transistor pocket radio. In plastic case. Size only 4in. x 2tin. 
x lin. Fitted with 21in. speaker. Socket for personal earpiece. 
Works from PP3 type bait. tunable over full medium wave- 
band. Supplied comp. with earpiece, carrying purse and 9 -volt batt. Ideal present. WIRI-COMP'S 

42 Post 
PRICE I- Free 

it transistor model available only 69/6, Post Free. 

NEW SUPER MINIATURE POCKET RADIOS 
TILE SINCLAIR MICRO -6. Self- contained 

SINCLAIR pocket radio. Size only 1'1, x PI,, x tin. A 
MICRO 6I!. marvel of modern miniaturisation -truly 

amazing performance. May be built in an 
evening. Complete with earphone and detailed construction 

he built for only 59/6 
Mercury cell 1 /11 extra (2 required). 
THE SINCLAIR SLIIILINE. The new 2- j transistor pocket radio size only Hin x 11in. x liln. Micro alloy transistorised and printed circuit. All components available separately. Easy 49/6 to assemble. Can be built for 

SUPER AMERICAN TAPE 
INTERNATIONAL BRAND, FULLY GUARANTEED 
MYLAR BASE lin. Triple play, 3,600ft. 75/- 
51n. Double play, 1,200ft. 15 /- ACETATE BASE 
51ín. Long play, 1,200ft. 15/- 5ín. Long play, 900ft. 10 /- 
51ín. Double play, 1,BOOft. 22/6 511n. Long play, 1.200ft, 12/8 
71n. Stand. play, 1,200ft. 12/8 lin. Long play, 1.800ft. 15/- 
71n. Long play, 1,800ft. 19/6 31n. -150ft 3/8 lin. Double play, 2,400ft. 25/- 3in. -225ft 4 /11 
3in. Triple play, 450ft. 12/6 3in. -300fí 7/6 
4in. Triple play, 900ft. 22/6 P.V.C. RASE 
Sirs. Triple play, 1,800ft. 42/8 Sin. Standard play, 600ft. 8/6 
Min. Triple play. 2,400ft. 55 /- 54in. Stand. play, 840ft. 1118 

P. & P. 1/- extra per reel. 4 reels and over Post Free. 

NEW BRANCH NOW OPEN 
Personal callers invited to our new, London branch - 
323 Edgware Road, W.2 Tel. AMB 7115 
Full range of the latest Hi -Fi equipment, components, etc. 

WIRECOMP'S BARGAIN STORE 
48 Tottenham Court Road, London, W.I 

Thousands of bargains: Transistor Radios -Record Players 
-Tape Recorders -Radiograms -etc. 
Stocks constantly changing -Rock Bottom Prices 

SUPER TAPE RECORDER OFFER 

SIEMENS STEREO 
TAPE RECORDERS 
High precision mach- 
ines offering a maxi- 
mum of facilities for 
the enthusiast and 
connoisseur. General 
specification * Com- 
pletely self con- 
tained. Record replay 
and Audio amplifiers 
built in. * All tran- 
sistorised. * Three 
heads -separate re- 
cord, replay, erase 
(also provides sound - 
on -sound recording). 
* Three speeds -74, 34, Si i.p.s. * 4 tracks. * Takes 7' reels. 
* Record level indicators on both channels. * Remote control 
facilities. Other facilities on these exceptional machines 
include : push button controls; tape end stop; separate switched 
bass boost and treble cut: sep. inputs for 2 microphones -2 
radios and 2 pick -ups with provision for mixing 3 Inputs. Out- 
puts provided are 2 at 4 ohms; 2 sets headphones: 2 external 
amplifiers. Power output 21 watts per channel. All brand new, 
boxed and fully guaranteed. 
MODEL 12 (illustrated) self contained portable with 2 built 
in speakers. List price 94 gns. 
WIRECOMP'S PRICE 59 GNS. Carr. and Ins. 15/- 
MODEL 10 self contained portable recorder with one built 
in speaker. List price 89 gns. 
WIRECOMP'S PRICE 52 GNS. Carr. and Ins. 15/- 
MODEL 14 built on a contemporary styled wood plinth with 
one built in speaker. List price 87 gns. 
WIRECOMP'S PRICE 49 GNS. Carr. and Ins. 15 /- 

THE "REALISTIC" 7 
Transistorised Portable Receiver 
made to the highest professional stan- 
dard. Comprises 7 Mullard Trans. ;. 

plus Crystal Diode. 350 milliwatt out- 
put to 4in. speaker. -I.F. frequency 
470 Kc /s -fully tunable over medium 
and long wavebands. Two -tone plastic 
cabinet with handle -size 7 x 10 x 31 in. 
fitted socket for car aerial. Complete i.... 
with full instructions. 
MAY 

FOR 
BUILT £5.9.6 Battery 3/9 extra. P. it P. 4/6 extra. (Clrcui,, diagram 2/8, free if all parts bought.) 

Also De Luxe Model with superior PVC covered wood cabinet 
and full view tuning dial. ONLY £1 EXTRA. All parts sold separately. Battery 3/9 extra. P. S P. 4/6. 

GUITAR AND P.A. 
AMPLIFIER 

THE VIKING 
"TRANSISTOR 50" 
50 watts output. Superb 
amplifier for all music 
and P.A. work -ideal for 
guitars, groups, etc. 
Fully transistorised for 
maximum efficiency. 4 
inputs with mixing faci- 
lities plus reverberation /echo chamber. Bass and treble con- 
trols. Fully built and guaranteed. In strong wood cabinet 
covered in washable material. Size approx. 22 x 10 x bin. Output 
imp. 15 ohms. For operation on 200/250v. A.C. mains. 
WIRECOMP'S PRICE 45 GNS. Carr. and Pack. 10/6 
ALSO VIKING SOUND 30-30 watt valve model. 8 Inputs, 
4 sep. vol. controls plus bass and treble. 150 out. PRICE 
35 GNS. Carr. and Pack. 7/6. 

378 HARROW ROAD, LONDON, W.9 TEL.: CUNNINGHAM 9530 
Hours of Business: 9 a.m. to 6 p.m. Open all day Saturday. Opposite Paddington General Hospital. Buses 1813 and 36 pass the door. 
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The GROUP- MASTER 30 WATT 
AMPLIFIER 

A VERSATILE UNIT FOR INSTRUMENTALISTS AND 
VOCAL GROUPS 
being suitable for clubs and public address 

Idrnl loi bau,. lead or rhythm ;altar, and all other musical Instruments. 

* The two 12 inch 21 watt heavy duty loudspeakers are specially designed 
for this type of amplifier, and give outstanding reproduction. * Robust attractive two -tone finished cabinet of compact else. 28' S 200 x 10e. 
fitted with carrying handles. * For standard AC maim SO o/e operation. 

* Four Inputs provided tau be used simultaneously with Instrument *drove 
or mikes. * Separate Bass and Treble controls are incorporated. 

Full 12 months guarantee 

60 GOLDENAIR Twice the Quality at Half the Price 

The 

Customers are Invite.' to see and hear this amplifier at our shop prem- 
lee. In Lambert's Arcade. Seed S.A.E. for Mafia, 

or deposit of (4.12,0 and twelve monthly payments 
of £8,12.6. 

Carriage and Insurance 25/- to be tant with detain.. 

"THIRTY" HI -FI AMPLIFIER 

A high quality 80 watt amplifier developed for use In large halle and clubs etc. Ideal for base 

lead ce rhythm guitars, 'claw's, dame halle, theatres and public address. Suitable for any 

type of mike or pickup. 
Valve linenpt two 111F86; one ECC83; one 0284: two 01.34. 

Fear separate inputs are provided with two volume controls. Basa and Treble controls are 

Iaoorporated. Amplifier operates on standard 50 cls mains. 3 ohm and 15 ohm speakers may 

be aced. 

Perforated cover with carrying handles ma be provided it required pria 

Full 12 months guarantee 

Customer. are invited to see and hoer 
this amplifier at our chop premise. m 
Lambeit'. Armada 

Beni B.L.E. for leaitet 

21/- 

or deposit of 81.10.0 and 
twelve monthly payment. of 
£1.6.2. Carriage 16 / Co be 
lent with depoalt, 

o O 4 A < O [ . . . o . o < > 

TANK AERIALS 
Fully lnterlocklug Copper roof a. oil. moll 

sections. Ideal for car or 'wool et a,rtale. 
will make excellent dipoles. Oil oectiona 
complete with canvas carrying case. Prise 8/8. 
P. P. i /8. 

CRYSTAL SET 

A wonderful educe- 
Moral kit for all 
children. Provides 
hours of amuse- 
ment while following the 
easy step by step inetructlons. 
It le powered entirely by wireless wave., elimin 
sting the expense of batteries. No soldering 
required. Receives all main station. Pries ¿6 /- 
p. a P. 2/4 
An Ideal Milldam present for the children 

PLUG -IN DISCRIMINATOR UNITS 
Used as pulse count demodulator. for FM. 
Compact and lightweight. Size approx. 4 x 24 x 
Sim oonteimng 186 valve P.M. Demod. Coll. 
tag board with 6 miniature apacitore and If 

miniature mentors. Price 7/6 eaeh. P. a P. 1/6 

19 SET TX /RX MAINS POWER 
PACK 

Operate your 
r 

19 Set .elves might ,d 
the maiue. Ready built power unit c wplete 
with modification and fitting instructions. 
Price 69/8. P. a P. 3 /6. 

LOUDSPEAKERS 

TYPE 1. Model 0.0. ̂ 3. A heavy duty 
loudspeaker by /010005 mauutacturer. 
Diameter 1210. Frequency response 00.5.000 
c.p.e. Power handling 20 watts. impedance 
15 ohms. Ideally salable for Base Instruments 
used with high power amplifiers. Pria 19.19.6. 
P. a P. 5 /.. Send B.A.E. for leaflet. 
TYPE 2. A 12in. Heavy Duty Loudspeaker 
unit. 25 watts power handling. Frequency 
response 30. 14.000 c.o.s. Pure aldminium cast 
frame. British made by famous manufacturer. 
Pria 6 gn. P. & P. 61 -. Send S.A.E. for leaflet 

444-444-044-444-3-04-0444+044-8 

CONSTRUCTORS PARCEL NO. I 
Ten aesorted working valves. ill 'resorted 
resistors. 6 assorted pots. 1 smoothing choke. 
6 assorted mains metal rectifiers. 10 assorted 
valve holders. 6 wafers for making wave 
change switches. 1, 6 -foot copper rod aerial. 
2 goy. surplus lack plugs. panel mounting 
!Par holder,. A l l for 1 9 / I l . l'. a 1'.:', . 

SONA SOUNDMASTER 
TRANSISTORISED MIXER 

A rompact ultra modern, low cbanuel, fully 
r. ranelrtoriseil tuicropbote mixer, which permits 
the mixing of up to 4 instruments, i.e. Mir., 
'lape. Gram., Tuner, ere. Self- contained and 
operating from standard 9v. battery. Bend 
comely finished cave. Inputs and outputs 
take standard pings. Pria 47/4 P. & P. 2/0. 

4444444+++44+4444+4-8444-4 
METER TEST KITS 

Comprising Insulated leads and test prod.., 
Insulated croc. clips and meter terminal con. 
ucctonr. All contained in plastic holdall. 
Pria 9/11. P. a P. 1/9. 

CONSTRUCTORS PARCEL NO. 2 
All brand new Items, not Government 9urpios. 
Six Phono Plugs, 2 continual plugs 3 and 6 pm. 
12 smell croc. clipe, 12 large croc. clip., 24 
assorted new resistors. 8 poldóer knob., 3 coax 
plugs, 6 sheets of paxoltn approx. 6 x 41n., two 
sturdy panel mounting fuse holden. six molt/- 
cored solder packs, one copper laminate board, 
one 30 watt lightweight soldering Iron. 
Price 29111. P. & P. 316. 

RESISTOR COLOUR CODE INDICATOR 
Eatable, you to determine vame of reelstot at a 

glane.,. A joust for the oonetrnctor. Pries 1/6. 
P. a P. lid. 

MORE BARGAINS OPPOSITE 
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TRANS /RECEIVER NO. 46 
Compactly built to be 
carried by one man- This 
has range of approx. 
10 miles and being 
crystal controlled, toning 
le avoided, and operation 
Is a accurate al a tele- 
phone. Frequemy ad. 
.1 Mela. Complete 

stations comprising re- 
ceiver transmitter, rod 
aerial. One set of head- 
phone. and mike. In can- 
vas tarrying bag. Crystal 
coil unit available for 
only 35/. per net. Poet 
Free. Brand new in 
maker'. sealed cartons. 
Price per station 

£4.10.0 101- each 
Two atatinus for 

£9.10.0 ,r,V 

TRANSMITTER RECEIVER NO. 46 
and No. 38 SET H.T. POWER PACKS 
tower your 46 testae/rec. or 38 trans. /rec. met 
.might from the. main.. This valuable unit 
Provides stabilised D.C. H.T. for these sera. 
Robustly and compactly made. Only 89/6. 
P. A P. 5 / -. 

Ne. 9 SET INSTRUCTION 
HANDBOOK 3/6 each t'. A P. rid. 

4 0 0 0 0 0 o 0 o O - O 

1155 INSTRUCTION' HANDBOOK 
316 each P. e P. 6d. 

R.O. INSTRUCTION HANDS 
316 each P. e P. 6d. 

4444+4444444+44,44+444+ 
TRANS RECEIVER NO. 46 
INSTRUCTION HANDBOOK 

3'6 each P. e P. Od. 

FREQUENCY METER BCC22I 
HANDBOOK 3'6 each P a r. Od. 

PAXOLIN PANELS 
High quality paoolin sheets, ei 

a 
e 101 x69 z 

1/1,1n. 3 for 51 -. P. R P. 1 /..6 for 10/ -, poet free. 

RAMS. RADIO TUB LAR SP AKER 
Booster Speaker. 
Plage into earpiece 
ocket of most 

radios and tape 
recordent Givee 
double the volume 
and hi -0 etereo 
effect that will 
amaze you. Size 

tremor- 9 e 2f ln. Price 25/ -. P. & P. 210. 44-4+44-44-4 
LEAD ACID 

ACCUMULATORS 
(Unspillable) 

2 volts at 16 A.H. Brand New. 
Size 4 7 z 'din.. 4/11 each. 3 
for le /8. P. & P. 3/- per cell. 

HIGH IMPEDANCE PERSONAL 
LISTENING EARPIECES 

gettable for all types of crystal Bate and rands- 
tor nets. t 

P. 
.6Complet. with plug. Prise 4'11 

No 19 SET TRANSMITTER RECEIVER 
New stocka just arrived. Equipment comprise. 
3 separate unite built into one chassie and separ- 
ate power pack. 
Specification: "A" Bet Transmitter /Receiver 
Frequency coverage 2 -4.5 Mere and 4.5-8 Mcls 
1150-37 metres). 
Por B.T., C.W., or M.C.W. Range on B.T. 15 
miles. C.W. 30 miles. Superhet R.X. I.F. 465 
He /e. B.F.O. etc. 
B.X. valve line -opt 6K7, IL F.: 611A mixer. 
2 66E7 LP.: 6B3 dot. A.F. phone output. 
T.X.: 6E8 mixer. B.P.O.. EF30 buffer, EB34 
ADC, and output stage which lise to be de- 
commissioned to conform with GPO require- 
ments. Transmitter /Receiver 229/241 itch. 
Local nee . up to 1 mile. Valve line -rap CVS, 6E7 
and 6V6. Intercom set 2 valve A.F. amplifier 
for vehicle crew inter-communication. Valve 
line -up 6X7 and 6V6. A 24in. meter is built in 
reading L.T. and H.T. voltage.. drive etc. 
POWER ONIT. 12 volt DC input. Output 275 
volte 110 mia and 500 volts 50 ma. Equipment 
le t American or Canadian manure. toc, and le 

pplicd In good condition. £4.10.0 PRICE complete with Power Pack 
Carriage 17/6 
14 art only ire J 10.0 Carriage 10 /- 7e 
Power Unit only £1 Carriage 10 /. 
Two 
Pow 

e 9 sere complete with £8.10.0 
Carriage 80/- 

Aeeeniorht. 
Handbook ...... 516 P. i P. 6d. 
Connectors 12 eta .. 15/6 P. A P. 3/6 

O in . .. 7/8 P. A P. 2/6 
Whip Aerials Aft. 61n. ., 7/6 P. & P. 2/6 

Eft. . 4/6 P. a P. 2/6 

TRANSFORMERS 
TYPE L Filament Transformer. 200/260 prim- 
ary 50 c /e. Secondary 6.3 volts at 2 amp.. 
Price 5/11. P. a P. 2/2. 
TYPE 8. Primary 200/250 50 c /e. Seomdary 
tapped a follows: 5 v., 11 v. and 17 y. W at 
4 amps. Pria 29 /6. P. & P. 3/0. 
TYPE 4. Primary 200/250 50 e /e. Seamdary 
tapped as follows: 2 v.. 4 v.. 5 v.. 6 v., O v., 9 v., 
10 v., 12 v., 15 v., 18 v., 20 v.. 24 w. and 80 y. 
all at 4 amps. Pula 89/6. P. a P. 3/6. 
TYPE 6. A really excellent well-made robust 
transfermer. Fully shrouded and upright. 
Primary 200/250 50 cis. Secondary 430. 0. 450 
V. 250 ma. 6.8 v. at 4 amps. 5 v. at 3 amps. 
Price 66/-. P. & P. 5/ , 

2 -WAY SOUND POWERED 
TELEPHONE 

A. used by the armed force.. These sound 
powered earpieces will work up to distance 
of one mile without the nee of batteries. 
Beautifully made, ideal for use to the house. 
o81ce or garden. Complete with connecting 
cable. 17/8. P. & P. 2/8. 

VERSATILE MICROPHONE 
List Price one 35 / -. Beautifully 
made In strong platlo ease 
complete with able and lack 
plug. Beeponse 50- 13,000 

11 I! VV 
P. 

While remits last 
000moo<. 

TEST OSCILLATOR 
TYPE 4 
A oeefol piece 
of equipment for 
the radio ham. 
this 'reclaim 
equipment will 
produce an oscil- 
latory current of 
freq. range 20 to 
100 Mc /e eimBly 
by plugging m 
one of the appro- 

priate coll. that are pro- 
vided with the set. Con- 
tained In robust metal case. The unit has a 
built -in 6 to 250 volt Power Pack, plu. many 

Sterne, including valves, tuning condensers. 
transformers and vibrators. Pria 25/- each. 
P. & P. 10 /- or 2 for 55 / -, post free. 

OPERATORS UNIT 
Huge Purchase enables us to offer at give -away 
price operator's Unit, containing standard lank 
socket. 230 mid. eleetrolytIc condenser, 4 -way 
telephone socket, midget selenlum reeti9ie, etc. 
Price 2/6. P. A P. 1 /.. 

MO E KEYS 
Morse key aaimbly. 
Hey with base, cover 
and terminate. Complete 
with lead. 8/11, P. A P. 

Morse Hoye for 
12 /6 poet free. 

IGH IMPEDANCE HEADPHONES 
Lightweight. Suitable for all appliationa 
11 /- yyear pall. P. a P. 1/6. 2 pairs la' óg/6 Poet free. 
84-44444444444444.84-444+ 
R.A.F. SHORT WAVE RECEIVER 
35 to 40 Mc /e. Power .upPlies 12 woke nod 
250 volte D.C., in excellent rendition wk 
exceptionally ens slow -molten teaing and aleen 
component layout- Prise 12.19.6. P. a P. 6/- 

SONA STREAMLINE BM3 
MICROPHONE CRYSTAL INSERTS 
Price 7/8. P. a P. 9d. 

TRANSISTOR BATTERIES 
Save pound. We winter. PP3 type regimes.. 
ment. 6 for 10 / -. P. A P. 1/9. 12 for 18 /S. P. t 116A, 
2/6. Limited striae. 
4444444++++4.4.444-344 

SUPERHET 
RADIO CHASSIS 

Theee well -made radio 
receiver. were made for 
the Government for 
Forces entertainment. 
Valve Une -up: 6E8, 6X7, 
6Q7 and 6V6. Choke 
smoothing, slow- motion 
tuning, printed scale 
200 -550 metres, com- 
plete with all valves and 6 v. power pack. 
Provided with a robust cabinet and an Ma. 
speaker to fit. Only 6819.8. P. a P. 19h 
Few only left. 

TEST SET TYPE 46 
A sturdily built oscillator 
in metal cabinet. that 
will generate continuance 
note on all frequencies bet- 
ween 12 and 24 metres. Ideal 
for calibrating tranemltters 
and receiver.. Contains 
many useful components 
including a superb set of 
short wave coil. and wave 
change switches. an oedllator valve wed pa 
excellent slow motion tuning Vernier Dial. 
Prise 85/ -, P. d P. 10 / -. 

NEW WALK ROUND STORE OPEN 
(IN(.G ` IIER 'S ARCADE, LO R B IGGA E, 

LEEDS 1, NEXT TO HALFORDS 
ALL MAIL ORDERS TO OUR BRIGGATE HOUSE ADDRESS. 

Postage ates apply to U.K. only. send 1/- for full lists. 

TEEMA: 

CASH WITH ORDER 

5/- EXTRA ON C.O.D. 

OR DE Ra 

No C.O.D. seder 30 /- 

4. 
=ADE eorPLMS + 

ORDER. PROW 

ABROAD WRLOOKED 

Amm., SONA ELECTRONIC CO. (Dept. PW1 4) BRIGGATE HOUSE, 13 ALBION PLACE, LEEDS I R, 
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LOUDSPEAKERS 
We supply a 
complete range 
of Goodman& 
Wharfedale, 
Stentorian, 
TBL Speaker 
Unite and 

ompPte ays- 
tente. A com- 
prehensive 
leaflet is avaB- 
abUon request 
this covers technical 
specifications 
and prices of 

nearly 50 types including: - 
Celestian Model C81512 (as illustrated) 
£11.10.0. Celeetian Model CX2012 
016.10.0. Stentorian HFS12 5 watts 
03.18.0. Stentorian 00F1012 10 watts 
£4.12.0. Goodman, Ariette 8 6 watts 
05.5.7. Goodman, Aniom 10, 10 watts 
£6.5.11. Goodman, Axiom 201, 15 

watts £10.17.4. Wharfedale Super 
8 /R8/12 /DD 6 watts £6.14.2. Wharfe- 
dale Golden RS /DD 6 watts £7.17.5 
Wharfedale 1ù"l12 /DD, 15 watts 
£11.10.0. 

Colter Speakers include: - 
W harfedale W 12EG 15 watts £10.100. 
Wharfedale W15EG 20 watts £17.10.0. 
Goodman, Audiom 515. 13 watts 
09.2.8. Goodman, Axiom 813, 20 

watts, 014.7.8. 

('arr. and Ins. extra 

THE TRAVLER Mk. II 
CAR RADIO 

Our ready built transistor- 
ised car radio for only 

92 Gns. 
P. & P. 51 -. 

including 7 x 4in. speaker 
fitted to baffle, fixing 
brackets, filter unit, all note and bolts with fitting instructions. 

STAR FEATURES 
* Handsomely Styled * Mollard Valves and Transistors. * Pash 
Buttons. * 11 watts Output. * Long and Medium Wavebands. 
* Quality Speaker (E.M.I.). * Easily fitted. * Radio Luxem- 
b,lirg (and many other foreign stationa). * 1'2 -volt Positive 
Earth only (applies to 99.9% of cars on the road). * Dimensions: 
7 x 2 x 7in. depth. Optional entras: 3- section chromium plated 
weatherproof telescopic aerials type 1, 17in. /44ín. 19/8. Type 
2in. /4:lin. 29/6. both plus p. & p. 2/6 if purchased separately. 

THE "HIGHWAYMAN" 
CAR RADIO 

TO BUILD YOURSELF 
Similar In appearance to above but wil h on off posh- button 

i£ switch. Complete set of parts only D71 9.6 P. & P. 5/- 

MICROPHONES 
Acos Crystal Bodel MIC 45/1 19/8. 
Acos "Stich' Microphone, Crystal, 
MIC 39/1 82/6. DM.808 Dynamic 
High Impedance Peak Microphone 
complete with Stand. Metallic Green 
Finish 5 gnu. BM.B Quality Crystal 
Microphone with Muting Switch. 
Complete with Lead, Neck Harnes, 
and Removable Stand Adaptor 39/8. 
Matching Table Stand 12/8 extra. 
DX.29 Dynamic High Impedance. 
Black Crackle Finish with Deck Stand 
59/6. DM.801 Dynamic High Im- 
pedance with On /Off Switch. Omni- 
directional. Chrome plated diecast 
frame 99/6. DM.304 Dynamic Dual 
High or Low with On/Off Switch. 
Satin chrome finish 89/6. DM.107. 
Dynamic High Imp. with Switch. 
Chrome and black enamel finish 69/6, 
MICROPHONE STANDS 
108.4 3 section Boor stand 59/6. 
108.8 2 section floor stand 105/ -. 
MS.2 5 section desk stand 22/6. 

P. & P. 2,0 extra on all alcove. 

TRANSISTORISED 
SOUND MIXER 

Mixing 4 channels from high im- 
pedance source giving professional 
recuits, inputs for high impedance 
Microphone. Tuner, Gram and /or 
Tape Recorder, 9 v. battery operation. 
Compact and beautifully styled, size 
6 x 2; x 21ìn. Standard Jack socket 
inputs. Priee 55 / -. P. & P. 2/6. 
Complete with PP3 8 v. battery. 
circuit diagram and instructions. 
STEREO VERSION available. 
Prioe 72/6. P. & P. 2/6. 

STEFAN 
GREAT BRITAIN'S GREATEST 

...:.: ,...: 

STERN -CLYNE HI -FI EQUIPMENT Compl°t° Ready Carr. 
Kit built and 
of and In,. Ready built or Kits of Parts. parts tested 

Stern Mono -Gram Amplifier 3 watts £4 10 0 26 0 0 3/6 

Mollard 2 valve Audio Pre -amplifier £6 6 0 29 10 0 5/- 

Mollard 3 valve Audio Pre- amplifier £10 0 0 £13 13 0 5/- 

Mallard "3.3" Amplifier with Tone Control Unit 33/ RC 3 watts £8 8 0 £11 10 0 6/6 

Mallard "5 -10" Main Amplifier Model 510 /M. 10 watts £10 0 0 213 10 0 6/6 

Mollard "5 -10" Amplifier with Tone Control Unit. 10 watts. £12 0 0 £18 0 0 7/8 

Stern JL10 Double Feature Pre -amplifier for Audio and Tape 213 13 0 £19 19 0 5/- 

Stern JL10 Main Amplifier Mono. 10 watts £10 0 0 £13 13 0 8/8 

(The above two items purchased together) 223 18 0 082 10 0 10 /- 

Stern Twin Three Stereo Amplifier, 3 watts per Channel - 29 0 0 5/- 

Stern Twin Three Stereo Amplifier in Portable Case with Two 
Speakers and Leads - £16 10 0 10 /- 

Mullard "10 +10" Stereo Amplifier. 10 watts per Channel 216 0 0 £20 0 0 8/8 

Mollard "10 +10" Stereo Amplifier with Passive Control Unit , £20 0 0 £24 0 0 10 /- 

Mollard 4- channel Electronic Mixer Unit Model 2H for 2 Mice. 
Radio and Gram. £8 8 0 - 51- 

Mollard 4- channel Electronic Mixer Unit Model IL £10 5 0 - 5/- 

HF /TR3 Tape Amplifier with Power Unit £13 13 0 219 0 0 7/8 

Type "C" Tape Pre -amplifier with Power Unit £14 0 0 £19 10 0 7/6 

01F -1 Tape Pre -amplifier with Power Unit. Mono and Stereo, £22 0 0 £28 0 0 8/6 

CR3/6 Tape Recorder with Studio Deck £33 8 0 - 15/- 

INDIVIDUAL DESCRIPTIVE LEAFLETS GIVING TECHNICAT, SPECIFICATIONS, 
FREE ON REQUEST 

Instruction 
book 

available 
separately 

2/6 
2/- 
3/6 

2/- 

2/- 
2/- 
5/- 
3/. - - 
- 
8)- 
31- 

2/6 

2/6 

8/- 
3/8 
5/- 
8/- 

DIMENSIONS, 

TAPE EQUIPMENT 
AND ACCESSORIES 
AMERIC.àt ACETATE TAPE 
5m. 60011. Standard 8/6 
lin. 900ft. Long Play 10 /- 
51ín. 1,200ft. Long Play 12 /6 

AMERICAN MYLAR TAPE 
31in. 800ft. Double Play 1116 
7in. 1,200ft. Standard Play 12/8 
5in. 1,200ft. Doable Play 15/- 
7in. 1,800ft. Long Play 20/- 
Siin. 1,800ft. Double Play 22/6 
7in. 2,400ft. Double Play 25/- 

BEL CLEER ACETATE TAPE 
Sin. 600ft. Standard 18/6 
Sin. 900ft. Long Play 15/- 
Flirt. 1,200ft. Long Play 18 /6 
7in. 1,200ft. Standard 18/8 
7in. 1,800ft. Long Play 25/- 
Postage and Packing 1/- per Reel 
extra. 4 or more Reels POST FREE. 

FULLY AUTOMATIC TAPE SPLICER 
14/8. P. & P. 1/6. 

PLASTIC TAPE SPOOLS 21ín. 11 -; 
3in. 1/8; 4ín. 2/ -; 5in. 2/ -; 51tn. 2 /3; 
7in. 2/6. 
PLASTIC SPOOL CONTAINERS. For 
spool sizes 5in. 116; 51ín. 2/ -; Ti. 213. 
Any single item plus 6d. P. & P. 
Orders over £1 poet free. 
We carry folly oomprehensiye stook, 
of Tape Recorders, Desks and 
Accessories at all Branches or order 
with confidence by mail. 

PRICES, TERMS, ETC., 

:R.g.éeÄ?F ,o 
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Here's vital time -saving data 

earn money for you! 
NOW READY -12th EDITION -NEWNES RADIO & TV SERVICING 

This is the set you MusT have to beat the frustration and time 
loss which fritter away your opportunities to earn more. To -day 
with the vast number of models needing repair and maintenance, 
more and more difficult repair jobs will crop up. Yet these 
complicated jobs become so simple when you have the right infor- 
mation at hand. Here, always ready, is your complete library 
of data - Newnes famous RADIO & TV SERVICING. Nearly 
55,000 sets of previous editions have been sold ... solid proof 
of its importance to you - the engineer in Radio and TV. You 
can use this new edition for a week free. Post leaflet to -day! 

3,500 PAGES OF REPAIR INFORMATION FOR NEARLY 

2,300 Popular Models! 
DATA FOR OVER 90 MAKES TELEVISION 

1964 BACK TO 1958 RADIO 

Aee, Aerodyne, Ajax. Alba, Argosy, Baird, Beet- RADIOGRAMS 
hover, Berec, B.R.C., B.S.R., Bush. Capitol, 
Chan -pion. C C hannel, ollaro. Cossor. Cyldun, TAPE RECORDERS 
I)ansette, I )ecca, Defiant, Doric, Dynatron, 
I ?.A.h... Ilddystone, I -keo. Elizabethan, Illpico, RECORD 

L.151.1., Emerson, fmisonie, I. untig, Eser 
Ready. Ferguson, Ferranti, Fidelity, Ford REPRODUCERS 

Motor Co.. Garrard. G.B.C., G.E.C., Gram - 

deck, Grundig, H.M.V., Invieta, R -R., CAR RADIOS 
Magnavox, Mareoniphorie. Masteradio. 
McMichael. Motorola. Murphy, National, Nessmatie, Pagea i. 
Pani, Perdi,,. Peto Scutt, Philco, Philips. Pilot, Playmate. Porta - 
dyne, Purtoeram. Pue. l'ye Telecooununieations. Radiomobile, 
Raymond, Recording Devices, Red illusion, Regentone, Retra, 
Revelation, R.G.1)., Roberte Radio, Sobel!. Sonolor. Sony. Sound, 
Spencer -West, Standard. Stella. Stereosound, Stuzzi, Thorn, Trans 
Arena, U.R.W., Ultra, Vidor, Volntar, Walter, Waltham - 
Standard, Zenith. 

Post leaflet Now 

for FREE TRIAL 
SEE IT USE IT PROVE IT IN YOUR OWN WORKSHOP 

WITHOUT OBLIGATION! 
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Newnes Radio E TV Servicin 
THE ONLY WORK OF ITS KIND 

Apart front complete data for nearly 2.300 models you'll keep right 
up -to -date with the SECTION OF LATEST DEVELOPMENTS AND 
SERVICING HIM S. It includes Loti -voltage transistor radios. Tran- 
sistor radio A.G.C. systems. Stabilising transistor output stages. Direct - 
coupled car radio audio stages. Short -µace reception. Transistor re- 
ceiver servicing by signal injection. Mercury batteries and alkaline - 
manganese cells. lape tecorder speed regulation. Dual- standard tech- 
niques. Stabilised timebases. White -spot suppression. Nev flywheel 
sync. circuit. U.H.F. tests. ",_ . ials. Up -to -date B.B.C. TV &' 

Station lists. 

READ THE REVIEW OF COLOUR TV SYSTEMS & PAY TELEVISION 

Servicing Data on terminal units for Wired TV Systems 

Latest Valve and P. ure Tube data Quick -Ref. Data Sections 

O ffeit, 
GOODWILL IS IMPORTANT ! 

Many a radio shop selling elec- 
trical appliances has gained pro- 
fitable sales on this side through 

You can also examine NEWNES goodwill built up by efficient 
RADIO & TELEVISION servicing of Radio & TV sets. 

Engineers' Reference Book If you have never before 
Broadcasting. Communications. - 

examined this famous Ness nei 
Servicing. Navigation. Campo- reference set now is your 
nests. Transistors and Transi tor- opportunity -send for it on 

Free Trial without obligation iced Equipment. U.H.F. Televi to purchase. Complete see- sion. Satellite Communications non on right, fold leaflet and Systems. Video -tape Recorders. post to-day-no stamp required. Industrial TV. Projection. 
V. Equipment for Over- Presented free with every set- 

seas Progress and NEWNES TV ENGINEERS Developments, etc. POCKET BOOK Value 112/61 

To examine it An invaluable companion to your 
tick form set for on- the -spot repairs. 272 pages simply ti 

on rieht of reference data on installing, fault - 
tracing and repairing, servicing equip- 

ment, etc. Over 200 illustrations. 

Over 1,800 pages 

2,000 Diagrams 
A " must " for 
your technical 

library 

Postage 

will be 

paid by 

George Newnes 
Ltd. 

No Postage 
Stamp 

necessary it 
posted in 

Gt. Britain or 
Northern Ireland 

BUSINESS REPLY SERVICE 
Licence No. W.C. 1129 

GEORGE NEWNES LIMITED, 
15 -17, LONG ACRE, 

LONDON, W.C.2 

° 

r., 

V ? 1 
V 

C 
- 

- w 

THIS LEAFLET 

en fold 
oss at 
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hat 
Woes 
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RECORD PLAYERS 

Ganged 8RP10 Single Player 15.0.1. 
CWT. and Inc, 4 /6. RSR IIA14 Auto- 
changer 16.19.5. B8H IIA16 Auto- 
changer 15.10.8. Garrard Autos!im 
Autochanger 68.10.0. Garrard AT8 
Autochanger 110.10.8. 115R Super 
81106 Autoclanger 10.10.8. Garrard 
ATO LM Autochanger /30001.01) 
111.11.11. Philips AG1018 Stereo/ 
Mono Record Player 112.12.0. 

awriege cad Ina. 5/- on above. 

Garrard 411! Single Player 116.17.0. 
Goldring Uniep Model gig Trane- 
cription Turntable 118.18.5. Garrard 
Laboratory Ty7ppee "A" Autochanger 
110.16.0. Garrdrd Model 801 Tran- 
<ription Turntable 120.19.0. Ooldring 

Lenen GL68 with 500 arfrid ge 
121.19.0. Goldrins Lena) G1,70 less 
Pick up Head 127.0.4. 

Cam. and Inc. 7/6 on above. 
Descriptive leaflet Including price. 
with alternative cartridges. dimes. 
dons, terms etc., tree on request. 

NEW LOW PRICE 

COMMUNICATION 
RECEIVERS 

Model HE 40. Frequency range 550 He /e -30 Me/e m 
4 bands. PRICE 21918.0. Carr. 10 / , 
Yodel HE 80. Frequency range 650 Ko /s -30 Me /a In 
4 bands, PRICE 284.18.0. Carr. Paid. 
Model HT 320. Specification as HE -30 but offered a. 
complete kit of part e. PRICE 026.5.0. Cam. Paid. 
Model HE 80. Frequency range 640 he's -30 Mr,. and 
142 -1 /6 Me b 5 band:. PR 11' F: arr. r. Paid. 
Model HA 63. Freq,,cn-y range 55. lie e- 3I Me:e In 
4 bawls. III II I: £26.4.0. t'arr. Paid. 
Starlifte 90 Watt Transmitter 
Bond coverage SO - 40 - 20 - 1.5 and 10 Metres. 
PRICE 18119.0. Car -. 15/ -. (H.P. Terms available). 
lend B.A.E. for NZ, Oeseriptive broehnre. 

TUNER UNITS 

STERN FIDELITY Mk. II VHF /FM 
Kit of Parte 110.10.0. Built and 
Tested 114.5.0. Carr. and Inc 5/- 

ARMSTRONG 
Mono /Toner Amp. Model 12777 
£26.10.0. 
Stereo /Tuner Amp. Model 127 437.10.9 
AM /FM Tuner Model 223, 195.15.0, 
FM Tuner Model 224 122.10.0. Carr. 
and lus. 7/6. 

.IABON 
FM11 FM Tuner, Kit of Parte 10.15.0. 
FITS FM Toner,Klt of Parts 110.12.0. 
FMT3 FM Toner for Fringe Areas. 
Kit nf Parts £12.5.0. 
FMT4 FM Tuner 220.0.4. 
.TV2 /FM /TV Sound. Kit of Part. 
015.18.0. 
I':er. and Ink on above 5`- each. 

TRIPLETONE 
FM Tuner unpowered, 613.19.6. 
FM Tuner Sell- powered. 215.14.6. 
Carr. A Ins. 5/- each. 
Descriptive leaflets free on refined. 

Please state model required. 

CILVINE 
ELECTRONIC HOBBIES ORGANISATION 

THE PEAK 60 
60 WATT AMPLIFIER 

A multi -purpose high output power amplifier for 
MICROPHONE and INSTRUMENTAI, application. 
or for providing high quality sound for Audltoriums- 
Halls -Dance Bande and Outside Public Address 
(mentions. * Baas and Treble controle. * Master Volume Control. 
* Full miring facilities. * Bnilt-in pre -amplifier curl 
control unit. *60 watt und,etorted output.* Switched 
Output for 3 or 15 ohms loudspeakers. * Two inputs. 
High gain and low gain with individual volume controls. 
/Seer hammer Bnleh. Black perapex front panel. 
OvVrI I size 141n. x 01n. x 711n. high including cover 
(plus lulu. high handled). 
COMPLETE Kit OP PARTS 118/15/ -. C. a 1. 5 / , 
ASSEMBLED AND TESTED 115/14/ , C. A 1. 5/-. 
I Ventilated Cover with chrome plated handles as 

Illustrated 85/- extra) 
Full deteds on request 

VISIT YOUR NEAREST 

STERN -CLYNE ELECTRONICS 
CENTRE 

LONDON 
18 Tottenham Court Road, W.1. MUSeum 5929/0095. Half Day Saturday. 
23 Tottenham Court Road. W.L MUSeum 3451/2. Half Day Thursday. 
309 Edgware Road. W.2. PADdingten 6963. Half Day Thursday. 
109 Fleet Street, E.C.4. FLEet Street 5812/3. Half Day Saturday. 
182 Holloway Road, N.7. NORth 7941. Half Day Thursday. 
9 Camberwell Church Street, 9.1.5. RODney 2875. Half Day Thursday. 

CROYDON 
12 Suffolk Hence, George Street, MUNldpal 3250. Half Day Wednesday, 

BRISTOL 
26 Merchant Street, Bristol L Brietol 20261. Open e days a week. 

LIVERPOOL 
52 1...61 Street, Royal 74.50. Open 6 days a week. 

MANCHESTER 
20/22 Withy Grove, Manchester 4. Br Aokerlar. 5379,5248. 

Open 8 days week. 
SHEFFIELD 

125 The Moor. Sheffield. Sheffield 29995 Half Day Tbmeday. 

MAIL ORDERS AND ENQUIRES TO: 
Dept. P.M. 3/5 Eden Grove, Holloway, London N.7. NORth .161/5. 
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Lewis 
= have the 

abinet 
111111111111111111111111111111111111111111111111 E. 

for you __ 

E We can supply any cabinet =_ 

to your own specification 
Theseareonlytwoexamplesof 

E -THE LARGEST RANGE 
OF CABINETS IN THE 
COUNTRY E 

F.--- Equipment is also our 
E speciality. 

The Lowboy 
Price 27 gns. 

_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1= 

ECM radio 
I00(P265) Chase Side Southgate 

London, N. I4. Pal 3733/9666 

FREE CATALOGUE 
E. Send today for the new 

Lewis Catalogue 
E Designed to assist your choice of 

cabinet. 
E Sent absolutely free. The new Lewis = Radio Cabinet Catalogue -the most 
E comprehensive ever prepared. Choose = from 49 different Models. 
E Please send your new free 24 page 
E cglour cabinet catalogue. 

= Name 
Address 

BLOCK CAPITALS PLEASE 

. pIIIIIIIII111IIIIIIIIIII111IlIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIr 

PRACTICAL WIRELESS 

AMERICAN TRANSISTORS 

200 Types - New - Guaranteed 

2N63 7'- 2N637 141 - 
2N64 S1- 2N696 201 - 
2N 147 9.6 2N706 25e- 
2N173 17.6 2N 1022 Ill- 
2N176 11.6 2N1046 501 - 
2N214 b1- 2N 1 109 716 
2N2I7 St- 2N1265 3111 
2N235A 14'6 2NI283 I71- 
2N274 I i I- 2N 1294 1716 
2N307A 17'6 2N1307 71- 
2N359 9'6 2N1375 819 
2N382 7'- 2N 1377 81- 
2N385A 91- 2N1433 121 - 
2N414 S'- 2N1907 551 - 
2N441 24.6 2N2048 19'6 
2N443 17,6 2N396 819 
2N458 IS'3 2NI706 613 
2N520A S06 AUYIO 451 - 

1.B.M. Computer Boards 
loaded with transistors, diodes, 
resistors, etc. 

4 transistors, IO /- 
6 transistors, 15/- 

Modules (solid state); Silicon 
Rectifiers; Zener Diodes etc., 
etc. Data circuits for all items. 

Send I l- for complete reference 
catalogue. 

J. & J. ELECTRONICS 
15 Kensington High Street 

London W.8 

AMATEUR RADIO 

CIRCUITS BOOK 
An RSGB Publication 

7'6 Postage 9d. 

SIMPLIFIED MODERN FILTER 
DESIGN by P. R. Gaffe, 501 -, 
Postage I1, 

AN ELECTRONIC ORGAN FOR 
THE HOME CONSTRUCTOR 
by A. Do.Iglas, 201 -. Postage II -. 

SIMPLE RADIO CIRCUITS by A. 
T. Colline 7'6. Postage 6d. 

FREQUENCY DIVIDER ORGANS 
FOR ThE CONSTRUCTOR by 
A. Douglas, 251 -.- Postage I1 -. 

HI -FI YEAR BOOK 1964, 1016. 
Postage 1, , 

AMATEUR RADIO CALL BOOK 
RSGB Pub. 1965, SI -. Postage 6d. 

BASIC THEORY & APPLICATION 
OF TRANSISTORS. U.S. Dept. of 
Army, IG -, Postage 1/- 

RADIO VALVE DATA. 7th Edition 
Compiled oy "WW" 716, Postage 10d. 

COMPLETE CATALOGUE, II -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British ano American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9-6 p.m. 

February, 1965 

HARVERSON AMPLIFIER 
BARGAINS! 

Special offer of Manufacture¢ Surplus 
2 VALVE GRAM AMPLIFIERS 

Valves ÚY85 Rectifier and UCL82 Triode/ 
Pentode giving 31 watts output. Overall chants 
size (Mc. valves) 5 in. high x 51 in. wide x 2 in. 
deep. Each amplifier new and tested and supplied 
complete with valves, 3 ohm output transformer 
and knobs for tone and volume /on off controls. 

ONLY 37/6 P. &. P. 3/6. 

Can be used with 80v. motor tap or 1.5k. main 
dropper 2/6 extra if required. Oaring to the limited 
number available and the extremely high sue roe 
regret we cannot enter into any eoreepondenee. 

TWO VALVE GRAM AMPLIFIER 
ON PRINTED CIRCUIT BOARD 

(UY85, ELM). Can be used with 80 v. tap off 
motor. O.P. Trans. volume and tune control. 
Size fiain. wide z tin. deep z 311n. high overall. 
ONLY 39/8. P. 6 P. 2/0. Maine dropper res. 
for filaments if required. 2/6 extra. 

SPECIAL OFFER 
HIGH GRADE 2 -STAGE GRAM AMPLIFIERS 

Made by very well -known manufacturer 
Using a double -wound mains transformer (fully 
isolated chassis) with tapped primary, full wave 
contact cooled rectifier, and Mallard E('L82 
triode- pentode valve. :3 watt output. Separate 
lone and volume ontrol.. Overall size (i;in. aile 
z 3,0. deep x 41in, high. Each amplifier Brand 
New and tested and supplied complete with 
valve, 3 ohm output transformer and knobs. 

PRICE 49/6 r. a P. 4/, 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

211e., 12/8; Mn., 12/8; 61ía. 15/ -; 810... Ilk 
l0in., 25/ -; 12m., 27/6; (12in. 15 ohm. 30/ -l. 
loin. x tin. 28/- 
Latest type E.M.I. 131 x Sin. with high dux 
ceramic magnet, 11,000 gauss. Aluminium centre 
cone. to watts, 30 c/s to 10 Re /s., 42/-. 
P. & P. up to din. 1 /6; over din. 2/6 per speaker. 

SPECIAL OFFER I I 

BRAND NEW HEAVY DUTY 121n. SPEAKERS 
Response 95 c /a -13 Kc /s. lain. voice coil. Avail. 
able in 3 or 15 ohm. Guaranteed full 16 watts 
British rating. Heavy mat aluminium frame. 
These are current production by world famous 
maker and as they are offered well below list price 
we are not permitted to disclose the name. 
LIMITED NUMBER ONI.Y. UNREPEAT- 
ABLE AT 89/8. P. & P. 5/, Also 25 watt 

at . oriel available at 25.6.0. 

BARGAIN OFFER CORNER 
BOLA CELESTION. Approx. 91n. a bin. 3 ohm 
Middle register speaker, 10 /8. P. & P. 2 /6. 

MAINS TRANSFORMER 
Drop thrn' type. Tapped primary 110v., 200v., 
22ov., 240v., 320.0 -320v. at 80mA and 6.3v. 
at 3 amps. Generous core, stack size 31 z 2f z 
1lin. Weight 4 lbs. ONLY 15/ -. P. & P. 3/6. 
ACOS CRYSTAL MIKES. High imp. For desk 
or hand use. High sensitivity, 18 /6. P. & P. 1 /6. 
TSL CRYSTAL STICK MIKE. Listed at 461 -, 
Our price 18/8. P. & P. 1 /6. 
T.C.C. SUPPRESSOR CONDENSERS. 250v. A.C. 
005 -1- .005 

r 
.1. In tubular can 121n. long z 

lin. dia. 2 tor 3/.. Poet tree. 
TRANSISTOR DRIVER and 0/P TRANSFORM- 
ERS. (Tapped 3 ohms and 16 ohms output). 
plus 4 suitable Transistors giving approx. 1 watt 
output, 25/ -, P. & P. 2 /8. 
CONDENSERS. 5,000 mFd. 12v. wkg. Sloe 
3 x lin. dia. 2/- each. P. & P. 6d. each. 
T.V. or AMPLIFIER, EDGE CONTROL PANELS, 
Two 500k Lin. pots; one 500k Log; one D/P mains 
witch. Brand new 3/6 panel. P. & P. 1 /.. 

CONTACT COOLED BRIDGE RECTIFIERS. 250v 
at 125 mA. Size if a 11 x lin., 7/6, P. & P. 1 /.. 
MATCHED PAIR OF 24 WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
Stack Mae lfallalin. Output trans. tapped for 
3 ohm and 15 ohm output. 10 /- pate, plus 2/- 
P. & P. Worth double. 
TWIN TELESCOPIC AERIAL. Comprising two 
3- section heavily chromed rode. Closed 12in. each 
extending to 321n. each. Completely adjustable 
from vertical to horizontal. Supplied complete 
with universal mounting bracket, approx. 3610.. 
of coax. and standard coax. plug. Suitable for 
F.M. or T.Y. 12/6 plus 2/- P. & P. 
MARCONI QUARTZ CRYSTALS Types ZHB. 
Still available as previously ad,erti=e,1- 

Harverson Surplus Co. Ltd. p, 
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3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for Hi-F1 
reproduction of 
records A.C. Mains 
operation. Ready 
built on plated 
heavy gauge metal 
chassis, size 711n. 

z 41n. d z 4 {In. b. 
Incorporates ECC83. 
EL64, EZ80 valve., 
heavy duty double - 

wound mains transformer and output transformer 
matched for 8 ohm speaker, seperats Bass. Treble 
and volume controls. Negative feedback line. 
Output 44 watts. Front panel can be detached 
end lead. extended for remote mounting of con- 
trols. 
The HA34 bars been specially designed for us and 
our quantity order enables owe to offer them 
complete with knobs, valves. 

Awl' 
P. & P. 

etc.. wind and tented for only IN s7 5/- 

TAPE DECKS 
COLLARO STUDIO DECK. 3 motore, 3 speeds. 
pp lib button control. Up to 71o. spool*. 810.10.0. 
P. A P. 5 /6. 
BAR. BONARDECSL .Ingle speed, 34ín. per 
sec., simple control uses 5lin. spools, 16.16.0 plus 
5/6 earn and ins. (Tapes extra on both.) 

STEREO AMPLIFIERS 
IncorporatIng 2 ECL82's and 1 EZ80 heavy duty 
double -wound mains transformer. Output 4 watt. 
per channel. Full tone and volume controls. 
Absolutely complete. 

BARGAIN PRICE 
£4.19.6 P. sr 

6 TRANSISTOR AND DIODE 
SUPERHET 

A ent.rlass 2 rave kind tmnnletm operhet 
Printed circuit panel (slen 81 z 21.0.). 3 pre - 

aligned 1.F. transformers. High-gain Ferrite rod 
aerial. AS First -grade tranaietore Car aerial 
winding. Push -Pull output. All pans supplied 
with simple Instructions. 
AR parts sold separately. get of parte if purchased 
at ope time. 
ONLY 14.5.O 2f6Á P. 

Circuit diagram 1/6 (tree with set of part.). 

35 OHM SPEAKERS 
.RUirable for te with shove. Ytp. Goodman.. Ideal 
replacement for muet pocket portables, 8 /B. app,. 
12/6: bin., 17/8; 7 z 4in., 21 / -. 
P. A P. 1/6 per speaker. 

Portable CABINET 
Mae approx. 91 z 6I x 3 {ln. Suitable for above 
oint 841n. speaker, 26 / -. P. A 1'. . 
COIL AND TRANSFORMER SET 

FOR TRANSISTOR SUPERHET 
3 I.F. transformers, one o.riliatoe coil, nue driver 
transformer and wound Ferrite serial (med., long 
and car aerial oonplmg). 82/8 complete. poet 1/-. 
6 transistor printed circuit board to match. 8/6 
Poet 91. Circuit diagram 1/6 extra. 

SPECIAL 
TRANSISTOR BARGAINS 

ALL BRAND NEW 
GET 15 (Matched Pair) 15 / -; v16/10P 

0(71 6/ -; 0076 6/ -; ÁF117 7/6; ORP12 10/0 
Set of Mullard 6 traneletore, 0044, 2-- -0046. 
00810 matched pair, 0081, 26/-. 

EDI;WAN MAZDA 
P%Á101 6/6; XA103 0 /6. 

Park: 1 -PX A102 Mixer: 2- PXA101 
S.F. Amp.: (Equiv. 0C44 and 0045) 10/6 
R.F. 2 Pack: 2- PXA101 LE.I- PXA1OS Gee.: 
1 -PZ A102 Mixer 12/6 
L.F.6 Pack: ConelstIng of PXB113 Driver. Matched 
pair P7/117), Mounted complete with heat alnico 
(Equiv. OCO1D and Duel) 10/5 
ALL TRANSISTORS FOOT FREE 

QUALITY RECORD PLAYER AMPLIFIER 
A top -quality record player amplifier. Size 
710. w. x 2110. d. z 5l1n. h. This amplifier (which le 
used in a 29 gn. reconl player) employs heavy duty 
double wound mains traneformer, ECC88, EL84, 
EZ80 valve.. Separate hum treble and volume 
controls. Complete with output transformer 
matched for 3 ohm speaker. Ready built and tested 

PRICE 69/6 P. & P. 3/6 
ALBO AVAILABLE. Mounted on board with 
output transformer and bin. speaker, ready to 
fit into cabinet below. PRICE 86/6. P. & P. 4/6. 

QUALITY PORTABLE R /PLAYER CABINET 
Uncut motor board. Will take above amplifier and 
B.P.R. or GARRARD Autochanger or single 
Record Player L'alt. Size 18 z 14 z 84in. 

RRICE £3.9.6. Carr. 5/- 
EMBASSY PORTABLE RECORD PLAYER 
CABINET. WW accommodate amplifier, up to 
7 z 41n. speaker and B.B.R. or GARRARD auto - 
changer or /single player unit. Attractive rezlne 
covered finish. Overall else 17 z 16 z 81ín. 
with uncut motor board. PRICE 86/8. Can. 6 /, 
4 -SPEED PLAYER UNIT BARGAINS 

All Brand New in Makers' Original Peeking 
SINGLE PLAYERS 

B.B.R. TC /12 18.10.0 Carr. 3/6 
B.G.B.. 0107 with unit mounted pickup arm 

44.18.8. Car. 4 / -. 
AUTO CHANGERS 

B.S.R. ÚA14, 56.10.8; B.S.R. UA16 /10, 58.18.6 
Latest B.B.R. UA25 Super 611m 58.56 
Latest Garrard ATI Mona 88.8.0 Stereo 49.8.0 
Standard Garrard Autoelim 58.10.0 
Garrard AT6 Mono .. 510.10.0 Car. 5/. on each 

NEW CARTRIDGE BARGAINS 
B.B.R. TOSS. High output compatible Stereo 
Cartridge. Brand new. Complete with Stereo, 
I.P'7R sapphire etylll and universal mounting 
bracket. Original price 44/11. OUR PRICE 
26 /0. P. A P. 1 /. 
ROSETTE STEREO 106 CARTRIDGE. Stereo/ 
LP178. Complete with two sapphires. Original 
list price 87/9. OUR PRICE 241-, P. A P. II -. 
COLLABO HI -FI STEREO T/O CARTRIDGE 
Type "C" Complete with universal bracket and 
styli' for Stereo L.P. and 78. Original (let prime 
50/9. OUR PRICE 26 / -. P. A P. 1/. 

E.M.I. 4 -Speed Player and P.U. 
FURTHER HUGE 
PURCHASE enables us 
to otter these at 

67/6 P. 
q/f. 

Heavy 811n. metal 
turntable. Lew Butters 
performance 200/260 
v. shaded motor with 
tap at 45 v. for 
amplifier valve fila- 
ment If required. 
Turnover LP /78 head 

THE NEW HARYERSON KIT FOR THE HOME 
CONSTRUCTOR 
A really excellent 
all purpose A.C. 
mains 200/240v. 
AMPLIFIER KIT 
TYPE 1IIL 'FOUR' 
8 VALVE, 4 WATT 
USING EC/88, 
EL84, EZ80 
VALVES 
Special teelures in- 
elude: 

Heavy duty doubiewoupd male1 transformer 
with elertroatatic screen. Separate Basa, Treble 
and Volume controls, giving fully variable boost 
and cut with minimum insertion loss. Heavy 
negative feedback loop over 2 stage. immures high 
output at excellent quality with very low distor- 
tion factor. Suitable for me with guitar, micro- 
phone or record player. Provision for remote 
mounting of controls or direct on chassis. All 
this builds onto .hassle else only 7 {1n. wide z 41n. 
deep. Overall height 441n. All component. and 
valves are brand new. Very clear and conclee 
Instructions enable even the Inexperienced ama- 
teur to construct with 100% emcees. Supplied 
complete with valves. output traaefornier (3 ohms 
only), screened lead, wire. nuts, bolts, solder etc 
INC extras to buy). 796 PRICE 

P. a P. 
5/- 

Comprehensive circuit dingraet, practical layout 
and parts list 2/6. (Frr with Kite) 

SEC 
LEFT 
HAND 
PAGE 
FOR, 
MORE 
ITEMS 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 CHErrywood 3985 

Open all day Saturday Early closing Wed. I p.m. 

A few minutes from South Wimbledon Tube Station ( Please write clearly) 
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO O.E. ONLY. P. A P. ON OVERSEAS 
ORDERS CHARGED EXTRA. 
SEND STAMPED ADDRERRED ENrELOPE WITH ALL ENQUIRIES 

10/14 WATT HI -F1 AMPLIFIER KIT 
A stylish 
finished 
monaural 
a m pllf ber 
with an 
output of 
14 watts fro 2 

ELM', In 
push -pull 
Super rep- 
roduction 
of both 
music and 
speech 
with negli 
gible hum. 
Separate Inputs for mike and gram allow records 
and announcements to follow each other. Fully 
shrouded section wound output transformer to 
match 3 -130 speaker and independent volume 
controls and separate base and treble controls an 
provided giving good lift and rut. Valve line -up 
2 E1.84'a, EC3)83, Enid, and 13E80 reetlóer. Simple 
Instruction booklet I/O. (Free with parts). 

All tarte sold wparaWF. ONLY £6.19.6' Alin 

Also available ready built and tested complete with 
standard Input Jack aockete. 18.10.8. P. A P. 6 R 

Carrying Case for above 28/8 P. A P. 4 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 

Type TAI 

Peak output in excess of 14 watts. AR standard 
British cempadents. Built on printed ekeult 
panel size 6 x Bin. Generous size Driver and Output 
Transformers. Output transformer tapped fet 8 
ohm and 16 ohm speakers. Translators 1GET1141 
or 61 Mullard OC81111 and matched pair of OCR] o /pl. 

9 roll operation. Everything *uppiled, nire 
batten clips solder, etc. Comprehensive. 5567 
to follow Instruction, and circuit diagram 1 /6. 
(Fee with Kit). All pans fold separately. 
SPECIAL PRICE 45/- P. & P. 2/6 
Also ready built and tented. 66/0. P. t P. 3/5. 

pule cf TA1 e .re Ideal for scares. 

HARVERSON'S P.M. TUNER Mk. 1 

P.M. 
tuning 
head by 
timons 
maker. 

Guar. 
an teed 
non -drift 

Per 
inca billty 
tuning. 

Fre- 
quency coverage 
88 -100 Mc's. 

Balanced diode ouput. Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial 17 z Sin. glace). %elf- powered. using a good 
quality maim transformer and valve rectifier. 

Valves need ECC85. two EFBo'. and 8E80 
(rectifier). Fully drilled chords. Size of Com- 
pleted tuner 8 z 6 z 6{In. All parte cold separately. 
Set of parts If purchased at one time 15.10.1. 
plue 8/6 P. P. and Ins. Circuit diagram and Ins- 
tructions 1/6 post free. Mark H Version a. above 
but complete with magic eye, t mtt panel and 
brackets, 48.12.8. P. A P. 8/6. 
Mark III Verdon as Mark I but with output slags 
(ECLO2) and tone control. 47,7.0, P. a P. 8/6. 
Handsome Metal Cabinets. Choice of Grey. Black 
or Green. To rit Mark 1, 26/.. P. 1 P. 2/6. To fit 
Mark IL 17/6. P. A P. 2¡8. 

SPECIAL PURCHASE TURRET TUNERS 
By famous maker, Brand new and onueed. Complete 
with PCCe4 and PCE8O valves, 34 -38 Mc!, LE. 
Biscuite for Channels 1 to 5 sud 8 and 9. Circuit 
diagram supplied. ONLY 86/- each. P. A P. 2/6. 

BRAND NEW CYLDON F,E. TUNER HEAD 
Permeability tuned. 88 -100 Mc /e. Printed circuit. 
A completely screened unit ready for direct mounting 

Ivy chassie. 10.7 Mc /e. I.F. 0 /P. Buypled complet. 
with 2.0086 valve and full circuit diagram. Aerial 
input circuit suitable for either 75 ohm unbalanced 
or 300 obro balanced. Sise only 31n. w. x 211n. d. s 
I pn. h. (21ín. high with valve). limited number 
only at 27/6. P. A P. U6. 
Also available 10.7 01..e. I.E. tram. and disc. trans. 
11 /6 pair. P. A P. 1 6. 

GORLER P.M. TUNER BEAD 
60 -100 51c/is 10.7 Mo/s. I.P. 10 / -. Plus 1/0 1. 17. 
(140086 valve, 8/8 extra). 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK 
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE. PLEASE 
NOTE THAT WE DO NO SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS' SECONDS & 
REJECTS. WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED" BUT HAVE A SHORT AND UNRELIABLE LIFE 
a...._ 

OAP 4/6 
01r2 81- 
OZ4GT 4/8 

A3 2/8 
A4 12/813U4 
Al 5/- 
A7UT 7/9 
Cl 4/- 
C"2 8/- 
C3 8/6 
C)5 5/- 
U6 10/6 
1/5 8/8 
DB 9l8 
F'111 6/- 
FD9 3l8 
G6 8/- 
1450T 7/9 
1.4 2/3 
LA4 17/8 
LA6 18/10 
1,D:5 4/- 
1.N5 4/8 
N5UT 8/6 
P1 81- 
PIO 4/6 
PI1 5/3 
IC 4/- 
84 5/- 
B5 3/8 
12 29/- 
T4 l 2/3 
C4 5/6 
I75 5/3 

2A7 12/8 
2C26 2/9 
2D130 7/- 
21321 5/8 
21' 23/3 
2X2 3/- 
3A4 3/9 
3A5 8/9 
387 5/- 
3116 8/9 
3Q4 5/3 
3Q5GT 7/- 
354 4/6 
31,4 6/3 
4131 3/9 
51L1GY 8/6 
5T4 7/- 
51140 418 
5V40 9/- 
5Y3GT 4/9 
5Y4 9/8 
5Z3 7/- 
5E4 7/6 
0/301.2 9/- 
BAfiG 3/9 
6A80 5/9 
6AB7 4/- 
64.07 8/- 
6AG5 2/6 
6A07 5/9 
6AJ5 816 
6AK5 4/9 
6AK6 6l- 
6AKS 5/9 
6A1.5 213 
64515 2/8 
64M6 3/- 
64145 5/9 
64E6 20/- 
BATO 3/9 
BAUB 5/3 
6AV6 518 
6B5G 12/6 
OBBG 2/8 
613A6 418 
613E6 4/9 
6BG6G 13/1 
BBHB 5/3 
eBJO 5/8 
'6BQ5 4/6 
613Q7A 7/6 
60117 8/3 
OBRB 8/- 

61397 25/- 
3103'6 8/9 
eBW7 5/- 
60X6 4/- 

2/3 
605 4/- 
606 31- 
61:8 3/- 
509 10/9 
6U10 9/- 
6C12 8/- 
3CD6G 18/- 
6CH6 5/- 
61'5V4 24/- 
801 1/6 
61)3 9/8 
till 3/- 
6E5 9/6 
IiFI 9/8 
6F60 3/9 
61'6UT 7/8 
6F7G 5/- 
0E8 5/- 
6971 17/9 
11F'12 3/- 
6F13 3/9 
6174 23/3 
6105 6l9 
6117 12/8 
0F18 13/5 
61'23 8/3 
61'24 9/6 
eF3.2 3/- 
6F'33 3/8 
6(3.0 2/6 
6116 1/6 
6J5G 3/- 
BJ5GT 4/3 
6J0 3/- 
6.17G 4/8 
0J711T 7/- 
11,10 12/8 
6K6GT 5/8 
fi07G 1/3 
6K7UT 4/- 
6K8G 3/3 
6K8GT 7/9 
61(25 241- 
6L1 10/- 
61.50 12/8 
61.6G 8/8 
61,70T 4/8 
6L18 101- 
61.19 19/- 
6LD3 6/8 
6L1113 7/- 
0L020 5/6 
6N7GT 5/- 
6P1 9/3 
6225 6/9 
6P26 9/- 
6P28 11/8 
61)70 4/- 
607GT 7/9 
6117U 5/3 
6R7GT 11/- 
60.07 5/9 
88l'7 4/5 
61137 4/9 
68117 3/- 
5117 9/8 
68E7 4/8 
081.7 5/3 
131N7 4/- 
6807 5/- 
68197 12/0 
6887 2/- 
6I146T 8/6 
61150 6/- 
61/70 7/- 
65'60 3/9 
6V6GT 5I8 
0X4 3/9 
601.5 4/6 
607G 12/6 
624 5/- 
625G 15/- 

7A7 12/6 
780 12/8 
7B7 71- 
7G5 8/- 
7C'8 6/9 
7C7 51- 
703 15/- 
7145 14/8 
706 14/8 
7H7 5/9 
7R7 12/8 
7V7 5/- 
7Y4 5/- 
81)2 2/8 
98W8 9/6 
9112 3/- 
91)7 7/6 
1001 8/9 
I0C2 12/3 
1001 7/- 
101)2 11/8 
1011 10/- 
10F'9 9/9 
1OFIR 9/9 
10L1)3 6/3 
101.011 9/0 
101'1:3 8/3 
10P14 11/8 
111)3 17/8 
11115 17/6 
11131 15/- 
11E3 17/- 
12A6 2/3 
1.2A8 16/0 
12AC6 8/8 
12AD6 9/8 
124F.0 81- 
12AI17 51. 
12AI19 10/9 
12AT0 4/6 
19Aî7 3/6 
12,3116 5/9 
12AU7 4/6 
12AV6 8/8 
12AX7 4/8 
LAY7 9/9 
12846 619 
1213F76 4/9 
128117 6/- 
12E1 18/9 
121100T 1/8 
12J5GT 2/8 
12J7GT 7/3 
12E5 10/- 
12K7GT 3/6 
12K9GT 9/- 
12Q7UT 3/6 
128A7 8/9 
I28C7 4/- 
12807 8/- 
128117 3l- 
128J7 5/- 
1281(7 3/- 
128Q7 8/- 
128117 5/- 
12175G 7/- 
1301 5/- 
13D3 518 
14B6 2019 
14117 9/6 
1502 6/- 
18 12/6 
19 10/8 
194Q5 7/3 
19B06G20/5 
19131 8/- 
20111 101- 
2002 21/- 
20F2 I3/6 
201.1 12/6 
20P1 12/6 
2003 12/- 
20PI 13/6 
201.5 12/3 
25A6G 7/8 
25L6 4/9 
25U4GT18/2 

25Y5 7/9 
25Y50 7/9 
'25240 8/- 
2525 713 
25'7.6GT 8/- 
278U 23/3 
2807 6/9 
30C1 8/8 
30(15 9/- 
30C18 10/6 
30F5 5/9 
30F'1.1 9/3 
:3oL1 5/8 
30L15 9/3 
30P4 12/3 
30P12 7/6 
30P16 5/3 
301'19 12/3 
30PL1 8/8 
30P1.13 9/8 
30PL1412I8 
33 12/8 
35151 12/6 
35A5 20/9 
3:51.6GT 5/9 
:35W4 4/9 
35273 1612 
35Z4UT 4l8 
35Z5GT 5/9 
38 12/8 
39 2l6 
408UA 8/8 
41MTL e/- 
415TH 15/- 
42 5/- 
43 10/- 
45 17/6 
4536 15/- 
50A5 21/10 
5065 8/8 
5O05 8/6 
50CD6G4019 
5OL6GT 0/3 
52KU 14/8 
53KU 14/6 
7'2 818 
77 61- 
78 4/9 
80 5/8 
83 22/8 
83V 8/- 
8SA2 6/6 
90AG 8718 
90AV 87/8 
9000 421- 
90CV 42/- 
90C1 16/- 
15(1112 18/8 
150412 4/8 
101 13/- 
185BT 84/11 
2158G 8/8 
220B 10/6 
:301 20/- 
302 10/8 
303 15/- 
304 15/- 
305 13/- 
306 13/- 
8664 12/8 
956 2,'- 
12034 7/- 
1622 12/6 
2101 12/8 
4033 15/- 
4687 71/- 
5763 7/8 
6067 10/- 
7193 1/6 
7475 2/9 
9002 4/6 
0000 2/1 
A1834 20/- 
AC042 23/3 
AC044 9/- 
AC2I1L 10/8 
AC'9pen 11/6 

AC2PEN/ 
DD 12/8 

AC51'EN/ 
DD 28/3 

AC6PEN 4/9 
AC/PEN 

(5) 17/8 
AC/PEN 

(7) 17.'- 
AC/SO 22/0 
AC/BG/VM 

12/- 
ACTH1 15/- 
AC/TP 18/- 
AC/VP1121- 
ACIVP2291- 
ATP4 2/3 
AZ1 5/9 
AZ31 8/8 
AZ41 818 
1136 4/9 
11L63 1016 
Cl 12/8 
C31,135 12/8 
CK306 818 
U1,4 19/8 
CI,33 11/8 
41/8 2/6 
CV63 10/8 
CV85 14/8 
1V271 1218 
CV4213 1.9/- 
CY1 16/4 
CYIC 8/6 
CY31 5/9 
Dl 1/3 
015 13/8 
042 10/8 
1)63 5/- 
D77 2/3 
DAC32 7/9 
DAF91 3/8 
DAE96 8/- 
DCC90 8/9 
DD4 1218 
111)41 10/8 
DDT4 7/8 
DET25 7/8 
DF33 8/8 
DF66 151- 
DF72 30/- 
DF91 2/3 
DF96 8/- 
UF97 10/- 
D1130 15/8 
UH03 4/- 
01176 316 
bH77 3/9 
D1101 23/3 
1111101 25/- 
DH10718/11 
DK32 7/9 
DK40 15/8 
DK91 4/- 
1)1192 8/- 
D1i96 8/6 
11L33 7/- 
DL35 5/- 
1)1.63 5/3 
DIM 15/- 
UL72 15/- 
DL75 30/. 
DL92 4/6 
OL94 6/3 
DL90 8/- 
D1.810 10/8 
DM70 5/- 
DM71 919 
DW4/3508/8 
DW4/5008/8 
DY86 8/9 
DV87 8/- 
ESOF 24/- 
13831( 24/- 
F.8800 10/- 
E180F 19/8 
E1148 1/9 

EA50 1/8 
EA76 8/9 
EABC80 5/9 
EAC91 8/3 
EAF42 7/6 
EB34 1/- 
E841 4/9 
EB91 2/3 
EBC3 20/6 
EBC33 8/- 
EBC41 8/8 
E119.181 5/9 
1313090 3/9 
EBC91 6/8 
EBF80 5/9 
11E83 7/3 
28E89 6/3 
EBL21 10/8 
EC52 4/8 
13053 12/8 
1054 6/. 
EC70 4/9 
0C90 2/3 
EC91 3/- 
EC92 8/0 
16411131 7/3 
ECC32 4/- 
ECC33 29/1 
ECU34 21/7 
R0C35 5/- 
EUCAO 7/- 
ECC81 8/8 
ECC82 4/6 
ECC83 9/8 
ECC84 6/8 
EUC85 5/9 
ECC88 8/9 
ECC18911/8 
ECC807 15/- 
ECF80 8/8 
ECF182 8/3 
ECF86 11/8 
F7CF80424/- 
ECR3 23/3 
EC1121 9l- 
ECH33 22/8 
ECH35 8/3 
EC1142 8/- 
ECH81 5/9 
ECH83 8/8 
ECH84 9/8 
ECL80 8/- 
ECL8'2 8/8 
ECL83 9/8 
001.96 8/9 
ECLL800 

28/2 
EFB 20/8 
0E9 20/8 
E1^22 618 
REM 8/8 
EF37A 8/- 
EF39 819 
EE40 8/9 
EF41 8/9 
EF42 3/9 
EF50 2/8 
EF':34 8/- 
EF73 5/- 
EF'80 4/- 
0083 9/9 
EF85 4/8 
EF86 8/- 
0E99 4/- 
EF91 3/- 
EF92 2/6 
EF97 10/- 
EPOS 10/- 
EF183 7/- 
EF184 7/- 
21190 7/- 
EK2 25/11 
EK32 5/a 
EL2 19/8 
IEL32 3/6 
EL33 6/9 
E1.34 8/8 

EL35 101- 
EL36 8/9 
EL37 12/8 
EL41 7/3 
EL42 7/8 
EL81 8I3 
EL83 8/9 
EL84 4/6 
EL85 7/8 
ELM 7/8 
EL.iI 2/8 
E1.95 5/6 
EL380 27/- 
EL820 16/4 
EL822 18/8 
ELL80 1316 
EM4 17/9 
E5134 11/8 
E5135 12/- 
EM71 13/6 
E1280 8/8 
EMS1 7/- 
EM84 8/9 
EM85 8/9 
EM97 7/8 
EN31 10/- 
F.N91 5/6 
EY61 5/9 
EY81 7/3 
EY83 9/3 
EY84 9/6 
EY88 5/9 
EY88 8/9 
EY91 3/- 
E235 9/8 
EZ40 5/3 
0E41 8/- 
0290 8l9 
0Z81 4/- 
0290 81 
FC2 14/8 
FC4 8/9 
FC13 14/8 
FC13C 171- 
FW4/5008/8 
FW4/8008/8 
GT1C 9/9 
0U50 66/- 
0230 7/8 
0232 8/- 
(4233 17/8 
GZ34 10/- 
GZ37 14/8 
1130 5/- 
HABC809/3 
HL2 7/8 
111.13C 4/- 
RL23 12/8 
11L23DD5/- 
HL41 8/9 
HL41DD8/e 
11L42DD8/8 
111.1331)D 

9/8 
HN309 25/- 
11V112 8/8 
HVR2A 8/9 
IW3 5/8 
1W4/350 5/6 
I5041500 6/- 
KBC32 20/5 
KF35 12/6 
KL36 11/6 
KLL32 21/7 
KT2 5/- 
KT8 15/- 
KT32 4/9 
KT330 41- 
KT36 29/1 
KT41 7/8 
KT44 51- 
KT61 6/8 
KT63 8/9 
KT60 12/3 
KT74 12/6 
KT88 28/- 
KTW61 4/9 

KTW62 5/8 
KTW63 5/8 
KTZ41 6/6 
L83 3/- 
LN152 8/- 
LN309 7/9 
LN319 8/8 
LP2 9/8 
L2319 8/6 
LZ329 6/6 
ME41 13/- 
ME91 12/8 
MH4 3/8 
MHD4 7/8 
MHLD612/8 
ML6 5/9 
MS4B 20/5 
M8P4 12/- 
MU12/144/8 
MX40 8/9 
N37 23/3 
N78 28/- 
N108 28/2 
N339 15/- 
P4I 3/8 
P61 2Iß 
PABC80 8/9 
PC88 10/3 
PC88 9/8 
PC95 11/8 
PC97 7/3 
PCC84 5/8 
PCC85 8/9 
PCCRB 10/8 
PCC89 8/8 
PCC19910/8 
PCF80 8/8 
PCF82 8/3 
PCF84 9/8 
1.0E86 7/9 
pCF'8o1101- 
PCF80210/- 
pt;F80510/8 
pC1.92 e/e 
PCL83 7/9 
PCL94 7/8 
PCL85 7/6 
PC7.86 8/9 
PCL88 12/8 
PEN4DD 

25/- 
PEN40DD 

34/- 
PEN46 7/- 
PEN45DD 

12/- 
PEN46 4/- 
PEN3931013 
PEN453DD 

10/- 
PENA4 7/. 
PEN/DD 

4020 17/6 
PLIS 5/- 
PL36 9/- 
P1.38 18/- 
PL81 8/9 
PLB2 5/3 
l'1.83 518 
PL84 F/- 
PL500 15/9 
P5184 9/3 
PT15 10/- 
PX4 9/- 
PX25 8/8 
PY31 8/- 
PY32 8/6 
PY33 8/9 
PY80 5/- 
Mil 5/- 
PY92 4/9 
PY83 5/9 
PYRB 7/9 
P1800 6/- 
PY801 8/3 
QP21 5/- 
QP22B 12/8 

QP25 5/- 
Q57520 10/8 
Q8160/159/8 
R10 15/- 
R12 5/9 
1116 29/- 
g17 17/8 
1118 9/6 
1819 6/6 
R52 7/6 
RG1/290A 

54/- 
19K34 7/6 
8130 22/6 
BP4B 19/6 
8P13C 12/6 
BP41 2/- 
8P42 12/8 
5P61 21- 
BU'25 2712 
T41 9/- 
TDD2 1218 
TDD4 7/8 
T11413 15/- 
TH21C 1018 
T1130C 14/8 
TH233 8/9 
TP22 51- 
TP25 5/- 
TP262017/8 
TY96F 11/8 
UABC80 5/- 
UA1,42 7/- 
UB41 10/8 
UBC41 8/3 
UBC81 8/3 
UBF80 5/9 
UBF89 8/9 
UBL21 10/9 
ÚC92 8/3 
11CC84 8/9 
UCC85 8/8 
UCF80 8/9 
UCI-121 8/- 
UC1142 8/- 
UCH81 0/8 
UCL82 7/9 
UCL83 8/8 
UF41 8/9 
UF42 4/9 
ITFBO 8/3 
UF85 8/9 
UF86 9/- 
UF89 81- 
UL41' 7/3 
Ú1.44 23/3 
CUB 8/8 
UL84 el- 
UM4 15/2 
ÚM34 16/10 
UMSO 8/3 
URIC 8/8 
UU5 7/- 
U16 9/- 
11U7 718 
UUB 11/O 
UU9 5/3 
11U12 4/- 
UY1N 10/3 
1TY21 7/9 
UY41 5/- 
UY85 5/- 
U10 9/- 
1512/14 7/6 
U16 15/- 
U17 5/- 
U78/20 8/8 
019 48/8 
U22 6/9 
U24 12/8 
1:25 8/6 
U26 7/E 
U31 81- 
1733 13/6 
U33 16/G 
17:37 29/- 
U45 15/6 

U47 B/8 
(150 4/9 
1152 4/8 
U76 4/6 
U78 8/9 
1384 10/8 
11101 19/6 
UI07 17/6 
UI91 9/6 
U251 9/- 
U281 8/9 
U282 12/3 
1301 11/3 
U329 9/- 
U339 9/6 
U403 9/9 
'U404 8/- 
U801 16/3 
[14020 6/6 
VMP40 11/9 
VM84B 12/- 
VP2 8/6 
VP2B 9/6 
VP4 14/8 
VP4A 1418 
VP4B 29/- 
VP13C -/- 
Vl`23 2l6 
VP41 5/- 
3'P133 9/9 
VR75 21/- 
VRI05 5/8 
5'R150 4/9 
VT61A 7/- 
VT501 31- 
VU111 5/- 
VU1'20 10/- 
VU120A10/- 
V7.5133 7/- 
W21 5/- 
W42 20/5 
W61M 24/8 
W63 10/8 
W76 8/6 
W77 218 
W81M 6/9 
W101 26/2 
W107 10/8 
W729 17/8 
X14 7/9 
X18 8/- 
X24 18/8 
X41 15/- 
X61 8/5 
X63 5/9 
X64 4/6 
X05 5/6 
X06 7/3 
X76M 9/- 
X78 20/8 
X79 27/- 
X81M 29/1 
X101 28/8 
X109 28/- 
X118 8/B 
X119 8/8 
1142 8/- 
11O3 . 61- 
Y65 5/- 
Z63 4/6 
ZOO 7/3 
Z77 3/- 
Z729 8/- 
Z749 8/3 
2759 38/- 
Transistor, 
and diodes 
AA129 4/8 
AC107 14/8 
AC127 9/6 
AD140 25/- 
AF102 27/8 
AF114 11/- 
AF115 10/6 
AF116 10/- 
AF117 5/6 
AF118 20/- 

AP129 11/- 
AF126 10/8 
A1126 10/- 
AF127 9/8 
13Y013 11/8 
GD3 5/8 
GD6 5/8 
01)14 101- 
GET103 7l- 
GET10410/- 
GET70617/8 
GETI11 12/- 
GET113 8/9 
GET114 8/8 
GEX35 3/- 
13EX36 10/- 
0EX45 8/e 
UEX6411/6 
GEX66 15/- 
MAT100 7/9 
MAT101 8/8 
MAT120 7/9 
MAT121 8/6 
OAS el- 
OA10 .8/6 
OA711 3l- 
0A73 3/- 
0A79 3/- 
OAB1 3/- 
0A85 3/- 
0A86 4/- 
OAK. 31- 
0A91 SI- 
0A95 3/6 
0A210 9/6 
OAZ210 7/8 
OA211 18/8 
oC18W 36/- 
0C19 26/- 
01.:22 231- 
01123 67/- 
0C25 12/- 
0C26 25/- 
0028 23/- 
0C19 18/6 
OC35 9/8 
0036 21/6 
0C41 81- 
OC92 6/- 
0043 12/6 
0044 8/3 
0C44PM11/- 
0045 8/- 
0C4531 8l- 
0065 22/6 
0(60 25/- 
0070 65 
0(11 6/8 
007'2 IV- 
0073 18/- 
0074 e/- 
0075 8/- 
0076 8/6 
0077 12/- 
0079 8/- 
0081 4/- 
OC81D 4/- 
OCS1M 8/- 
0082 10/- 
0083 (V- 
0084 8/- 
0C139 12/- 
00140 19/- 
0C170 8/6 
0C171 9l- 
00200 10/8 
OC201 29/- 
0C203 14/- 
00204 10/8 
Ol206 10/8 
OCP71 17/8 
ORP12 12/6 
5X641 10/- 
T82 12/6 
T83 15/- 
V1O/15Al2/- 
XA103 151- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. D11511R 13 / , D10191 3,61 1111513015/6. LW721 /- . I.0VI526 / -. /7510 7 /11. 110115 /3. 1101. 98 /3. 111137 /9. 1701412/9, 1815 17/13. 144,617/6. 
14A97 19/8. L4Á100 23/-. 14A124 28/6. I 1A103 35/6. 141130 31/-. 1411261 11/8. FCIll 16/9. 16ß.C.1.16.1 8 /-. l'OSI 21/-. 16111).2.2.8.1 11/-. 1ä191.._.I '.I 8/8. 
38RA.1.1.6.1 4/ -. 1813A.1:9.8.1 11 / -. F'I'u': 8 / , FC124 12/8. 803 10/6. C2D 9 / -. C -11 5/9. 02V 9 / -. C3D 11/ , OB 14/8. 03V 11 / -. R3 /2D 4/8. Q3/4 3/7. 
ELECTROLYTIC6. Can type,: 3.1 x 39'450v. 8 / -. 50 a 50/350v. 6 / -. 64 x 120/350s, 9/ -. 60 x 950/275v. 9/8. 100 x 400/275v. 12/8, 1001375v. 3/ -. 200/275v. 4 / -. 
100 x 200.275,'. 8/8. Tubular types: x; 45ßy. 1 /9. 101450v. 2/8. 32/450v. 3/9. 8 x 8/450v. 3/-. 10 x 161450v. 4/ -. 32 x 32/350v. 4/ -, o x 1: /450v. 3/9. 32/350v. 3/- 
MULLARD Mid ̂ .et silicon rectifiers. Types ßY100. Ontpot 250 colts 1 an5.. No larger than a shin button. 7/- each. 'Oro', limiting resistance 1 /8. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terms of bntiners :-Cysh with order or C.O.D. only. Poet /Packing 6d. per item. Orders ove: £3 port free. C..O.D.:3,6 extra. All orders cleared day of receipt. Any 
Parcel insured against damage in transit for 6d. extra. We are open for personal shoppers 8.30 -5.30 p.m. Sate. 8.30- -1 p.m. Complete list of modern and obsolete 
valves, resistors, condensers, traneformerr, potentiometers. microphones, etc. with terme of business, 6d. Please enquire for any item not listed with B.A.E. 
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February, 1965 PRACTICAL WIRELESS 

INCREASE 

YOUR 

KNOWLEDGE 

053 
CHOOSE THE RLGHT COURSE FROM: 
RADIO AND TELEVISION ENGINEERING, 
INDUSTRIAL TELEVISION, RADIO AND 
TELEVISION SERVICING, ELECTRONICS, 
COMPUTERS AND PROGRAMMING 
ELECTRONLC TECHNICIANS, SERVOMECH- 
ANISMS, TELEMETRY, COLOUR TV, 
INSTRUMENTATION, AND PRINCIPLES OF 
AUTOMATION. 

ALSO EXAMINATION COURSES FOR: 
Inst. of Electronic and Radio Engineers 
C. & G. Telecommunication Techos' Cert.. 
C. & G. Supplementary Studies 
R.T.5.E. Radio /TV Servicing Cert. 
P.M.G. Certificates. Radio Amateurs' Exam. 

LEARN AS YOU BUILD 
Practical Radio Courses: Gain a sound knowledge of 
Radio as you build YOUR OWN 5 -valve superhet 
Receiver and Transistor, Portable Signal Generator 
and High Quality Multitester. At the end of the course 
you have invaluable practical equipment and a fund of 
eeersonal knowledge Sod skill. ICS Practical Radio 
Couraea open a new world to the keen amateur. 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

929 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

Whether you need a basic grounding, tuition to com- 
plete your technical qualifications, or further special - 
iced 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 
examinations and ICS technical courses in radio, television 
and electronics. PLUS details of over 150 specialised 
subjects. 

r 
PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 170, INTERTEX HOUSE, PARKGATE RO, London SWII 

2 .65 
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NEW! 
The SKYROVER Mk11 
Now '.applied s ith redesigned 
cabinet edgewise vont rots, 
laws colour tuning scale and 
cabinet in Sierra 'l'an. 
Controls: Waveband Selector. 
Volume Control with on /off 
Switch. Tuning Controls. In 
plastic cabinet. size 10 x ed x 31 
in. with metal trim and carry- 
ing handle. 
Can now be £8.19.6 P. & P. 
built for 5/- 
R.P. Terms: 20/- deposit 
and II months at. 16/6. 

PRACTICAL WIRELESS February, 1965 

Offer the Finest Value and 
HOME CONSTRUCTORS 
We consider our construction parcels to be the finest value on the home construc- 
tor market. If on receipt you feel not competent to build the set, you may return 
it as received within 7 days when the sum paid will be refunded less postage. 

The "SKY ROVER" RANGE 
GENERAL SPECIFICATION: 

7 transistor plus 2 diode superhet, 6 waveband portable 
receiver. Operating from four 1.5 v. torch batteries. 
The SKYROVER and SKYROVER DE LUXE cover the 
full Medium Waveband and Short Waveband 31 -94 M. 
and also 4 separate switched band- spread ranges. 13M. 
16M, 19M and 25M, with Band Spread Tuning for accu- 
rate Station Selection. The coil pack and tuning heart 
is completely factory assembled, wired and tested. 
The remaining assembly can be completed in under 
three hours from our easy to follow stage by stage 
instructions. 
SPECIFICATION: 
Superhet 470 Ke /s. All Mullard Transistors and Diode 
Uses 4 -U2 batteries, Sin. Ceramic Magnet PM Speaker. 
Easy to read Dial Scale. Band Spread Tuning. 500 
MW Output. Telescopic Aerial & Ferrite Rod Aerial. 
s AVEILAND COVERAGE: 180 -576M; 31 -94M and 
Band Spread on 13. 16. 19 and 25 metre Bands. 

A simple additional circuit provides coverage of the 
1100/1950 M. band (including 1500 M. Light pro- 
gramme). This is in addition to all existing Medium 
and Short wavebands. All necessary components 
with detailed con- Only 10/- extra con- Post 
struction data Free 
This conversion is suitable for both models that 
ha,e already liven constructed. 

The SKYROVER DE LUXE 
Tone Control Circuit is incorporated with separate 
Tone Control in addition to Volume Control. Tuning 
Control and Waveband Selector. In a wood cabinet 
size 11¡ x 61 x 3in. covered with a washable material 
with plastic trim and carrying handle. Also car 
aerial socket fitted. 
Can now be built for £10.19.6 P. & P. 5 / -. 
H.P. Terms: 25/- deposit and 11 months at 20 / -. 

Data for each Receiver 2.16 extra. Refunded if you 
purchase the parcel. Four U2 batteries 3/4 extra. 
All components Available Separately. 

The "Sixteen" Multirange METER KIT 
This outstanding meter was featured by Practical Wireless in 
the Jan. '64 issue. Lasky's are now able to offer the complete 
kit of parts as specified by the designer. 
RANGE SPECIFICATION: D.C. volts: 0-2.5-25-50-250-500 at 
20,000 Il /V A.C. volts: 0- 2.550- 250 -500 at 1.000 n /V. D.C. current: 
0- 50µA, 0- 2.5 -50 -250 mA. Resistance: 0 -2,000 tn. 0-200o ;c. 0 -20MII 
Basic movement: 40µA f.s.d. moving coil. With universal shunt 
full scale deflection current is 501).A. Size /finish: Black plastic 
case. 31 x 51 x 11ín. Controls: 12 position range switch: separate 
slide switch for A.C. volts -D.C. ohms; ohms zero adjustment 
pot. meter; meter zero. External connections: Two 4mm. sock- 
ets for test lead plugs. Power requirements: One 15V. and one 
1.5V. batteries. Complete with all parts and full construction 
details.: 
Data and circuit available separately 2/6 refunded if all parts 
bought. Pair of Batteries. 2/5 extra. 

LASKY'S PRICE £5.19.6 

MICRO -6 THE MICRO -6 Self- contained pocket radio. Size only 
Nl, x 1.,1,5 x din. A marvel of modern minia- 

turisation -truly amazing performance. Without a doubt the most 
advanced transistor circuit ever offered to home constructors-yet may 
be built in an evening. Complete with earphone and detailed con- 
struction data. 59 i6 Mercury cell 1/11 extra (2 required). 
l'an he buds for only All parts sold separately. 

P. & P. II.P. Terms: 21 /- deposit 
5/- and 5 months at 21/ -. 

NEW SINCLAIR SUPER MINIATURES 

THE SLIMLINE Tine new 2- transistor pocket radio. Size only 
21 x It x l;in. Micro alloy transistorised and 

printed circuit. All components available separately. 496 Easy to assemble. l'AN BE BUILT FOR 

THE X10 10 watt power amplifier fitted with integrated pre -amplifier. Requires 
only 1 mV. for an output of 10 watts undistorted. Frequency response 

is flat d dB from 5 c /s. to 20 kc /s. Size only 6 x 3 x lin. Weight 5 oz. Built on printed 
circuit. Operates from 12 v. D.C. at 75 mA. quiescent. Circuit uses £5196 Post 
7 M.A.T.s and 4 RF power transistors. KIT PRICE . .Free 
AVAILABLE READS BUILT. TESTED AND GUARANTEED, £6.19.6. Post Free. 
3 pots. for volume. Bass and Treble, 7/6 the 3 extra. Mains power pack, if required, 54/- 

E.M.I. 4 -SPEED RECORD PLAYER New. 'f° individually 
ó d tted w with lightweight 

pick -up with ACOS G.F. 73/2 stereo cartridge. Cabinet space required 131 x 12; x 4din. A 
gin. metal turntable is fitted. For use on 200 /250 volt A.C. Matins. with Auto -stop. The 
stereo cartridge will play all types of Mono Records. 76's L.P.s etc. 

LASKY'S PRICE 79.6 P' extr /6 

The "REALISTIC" Seven * 7- transistor Superhet. * 350 milllwatt 
output into 4ín. high flux speaker. * All components mounted on a single printed circuit 
board. *Full med 
lam and long wave 
cover. * Plastic AN", t 
cabinet with carry- 
ing handle, size 
7 x 10 x 311n., Blue /`- "- __`;,. 
Grey or all Grey. * 
Easy to read dial. * External socket 
for car aerial. * 1.F. frequency 
470 Kc /s. * Ferrite rod internal aerial. 
Operates from PP9 or similar battery. * Full comprehensive data supplied with 
each receiver. All coils and I.F.'s etc. fully 
wound ready for immediate assembly. 
An Outstanding Receiver. LASKY'S 
PRICE for the complete parcel including 
Transistors, Cabinet, Speakei . cte and 
Full Construction 

f5.19.6 
Data. Can be built for 

P. & P. 4/6 
PP9 Batt. 3 /9. Data and Instructions 
separately 2/6. Refunded if you purchase 
the parcel. 

REALISTICSeven DE LUXE 
With the same specification as standard 
model -PLUS a superior wood cabinet 
in contemporary styling. ALSO a full 
vision circular dial. 

FOR ONLY EXTRA 
P. & P. as std. model. 

RECORD 
PLAYERS 
45 r.p.m. 6 volt 
Batt. operated yr 
Complete with i 
pick -up fitted 
crystal cartridge. Size only 71in. x 61n. 
Fitted auto. stop and start. New and 

45 r.p.m. Model 49 /6e P. & P. 2/6 

45 
speed 

p.m. (as 
model for J9I6 P 

2/6P 

TRANSISTORS 
ALL BRAND NEW & GUARANTEED 

GET Sl, GET S5, GET S6, 2/6: 673A. 874P 
3/6: OC45, OC71, OC81D 4/6; OC44, 0070, 
0076. OC81 (match pair 10/6) 5 /6: AF117, 
0075. OC170, 0C200 6 /6: OC42, OC43, 0073, 
0082D 7/6; 0C201, 0C204 15 /-; OC205. OC206 
19/6: OC28 24/6. 

TRANSISTORISED 
TELEPHONE AMPLIFIER 
Powerfully amplifies the incoming call. 
The pick -up is suction fixed to phone. 
Battery- operated at negligible cost. 
Fitted with on /off switch and vol. control. 
Size: 4d x 3 x ilia. Complete with PP3 bat- 
tery. LASKY'S PRICE 69/6. P. & P. 2/6. 

GUITAR PICK -UPS 
CG115 Crystal -high imp. Size only 13 x1 x 
din. Clips to finger board -no screws. 
Complete with cable. 
LASKY'S PRICE 15/11. P. & P. 11-. 
CG M35. Fully adiustable pick -up Position 
carrier. Simply fixed. Separate tone and 
volume control. Heavy chrome finish. 
Pick -up size 3/ x Ills., control size 2i x 
llin. Complete with long lead and lack 
plug, LASKI'S PRICE 59/6 P. &6 P. 

LASKY'S FOR D.I.Y. CONSTRUCTION BARGAINS 
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Service in Great Britain to both 

HIioFI ENTHUSIASTS 
HOTE! ON 

RE 
OIRTEDEGOODS CWHILEI STOCKS LIAST 

SPEAKER OFFEI1S ! ! ! 

FANE I2in. Type 122/17 
Shown right. Listed at 111.17.6 
Power handling 25 watt' -15 
ofuns trap., lex density 17,01ín 
gauss. Special Aniso -troplo 
magnet. Limited 'Wok. 

LASKY'S PRICE 
15.19.8 :I?. 

WHARFEDALE WNA. 12 
10-lilt) Impedance. Flux denetty 14,000 oer'ds, 
Max. Input 30 watts peak. Frequency range 25-- 
4.000 c.o.d. Cone fitted with roil surround. 
WHARFEDALE SUPER S 
5-told -range ami high frequency speaker. 150 
impedance. Frequency range 300. 17,000 ap.s. 
Aluminium voice coll. 
These two speakers provide an Ideal matohed pair 
for i full tinge HI -FI epeaket system. Both brand 
w and Individually boxed. 

931 

LASICYS 
RADIO 

LASKY'S PRICE EI2.I9,6 
PAIR 
THE 

IP. A P. 19/- extra., 

THE HARROW CV1 
VARIABLE CROSSOVER 

Giver variable volume control of Router and 
Tweeter. Strong metal construction. Size 4 z 21 
z 111n. Strew tag connections. 
LASKY'S PRICE 22/6 P. a P. 1 /6. 

IIOW IN STOCK 
THE NEW STUDIO RANGE OP 
CELESTION HI -FI SPEAKERS 

TRANSISTORISED 
MICROPHONE MIXER 

The Harrow will mix 4 high Impedance channels; 
mike', tape reef', tuner., gram', etc. 9 T. battery 
Operated. Neatly styled, eise only e x 21 x 21in 
Standard Jack sockets. Complete with PP3 bitt., 
tub cdroult diagram and op.- rating inetroctlons. 

Model TM4 Mono 59/6 P. P. 216 

Model SMS Stereo 72/6 P. a P. 2/8 

"HARROW" POWER PACK 
Battery eliminator-converts your battery 
portable to A.C. mains. Replace' 6 v. 41 v. or 
9 v. batteries. State voltage regülted when 
erdering. Size only 3 x 2 x 21ín. 
LASKY'S PRICE 29/6 P. a P. 1M 

INTERNATIONAL TAPE 
ranting American Brand -Folly Guaranteed 

In. Double play. 1,200ft.. Mylar base 15 
im Lung play. 906ft., Acetate base 10 
le. Standard play, 600ft., P.V.C. beets 8 I. Long play, 1,200ft., M l be 15 

In. Double play. 1,8001t., Mylar base 22 
lu. long play. 1,20011., Acetate base 12 
in. Standard play. 850ft., P.V.C. base 11 

In. Standard play, 1,200ft., Mylar basa, 18 
n. Long play, 1,800ft., Mylar base 19 

7u. Doable play, 2,400ft., Mylar base 25 
7 a Long play, 1,80011., Aoetate base 15 
3in. Message tape, 160ft 8 
Sin. Meesage tape, 226ft 4 1 
gin. Message tape, 300ft 7 
31n. Triple play, 450ft., Mylar base 1! 
41e. Triple play, 900ft., Mylar base 22 
815. Triple play, 1,800ft., Mylar base 42 
621n. Triple play, 2,400ft., Mylar base 55 
71n. Triple play, 3,600ft., Mylar base 75 
P.AP. 1/- extra per reel; 4 reels and over Poetlprre 

THE NEW "KUBA" 
IMPORTED AM /FM 

STEREO RADIOGRAM 

CHASSIS 

Long, meNum and short waveband coverage pine VHF /FM. Piano key wave- change. Separate flywheel 
tuning on AM and FM Base, treble and balance controls. Magic -eye tuning indicator. Ferrite rod aerial. 
The very latest printed circuitry. Provision for multiplex adaptor. 3 valves -line -up: E1X'86, ECH801, 
ECC83, ELL80, EAF801. Full vision tuning scale, size 21 z bin. Overall dimensions: 21 x 61 z bin. 
Made to the very highcet standards. 

LASKY'S PRICE 29+ GNS. carriage & lnenranee MG extra. 

SUPER TAPE RECORDER OFFER 
SIEMENS RECORDERS PE 
High precision machines offering a maximum o, 
facilities for the enthu.olaet and connoisseur. Excep- 
tional tine performance standards 'nearing superb 
repraluotion. All modele have the following general 
epeeification: * Completely self contained. Record, 
replay and Audio amplifier. built In. * All tran- 
eletorteod -no warming up period. *Three heads - 
eepuate record, replay, erase (aleo provides sound - 
on -sound recording). * Three 'peed' -73, 31, 11 
I.p.e. *4 trance. * Takes 7- reels. * Record level 
Indicator, on both channels. * Remote control 
facetles. Other facilities on these. exceptional 
machine, Include: pueh button controle; tape end 
atop; separate ewitehed base boost and treble cut; 
sep. Input' for 2 microphones, 2 radios and 2 pick-ups with provision for mixing 3 inputs. Outputs 
provided are 2 at 4 ohms; '2 sets headphones; 2 external amplifier,. Power output 21 watt. per channel 
All brand new, boxed and fully guaranteed. 
MODEL 12 (ilhutratedi. Self contained portable LASKY'S PRICE 59 GNS. with 2 built In speaker'. IAet price 94 gran. 

MODEL 10 self contained portable recorder with 
one built In speaker.. List price 89 gras. LASKY'S PRICE 52 GNS. 
MODEL 14 built on a contemporary styled wood LASKY'S PRICE 49 GNS. plinth with one built in speaker. List price 87 gm. 

Carriage and insurance 15/- extra on each. 

VIKING "TRANSISTOR 50" 
110 watt amplifier. Superb amplifier for all music and 
P.A. work -Ideal for guitare, groups etc. Fully tran- 
elntorised for maximum efficiency. 4 Inputs with 
mixing facilities plue reverberation /echo chamber. 
Hass and treble controls. Fully built and guaranteed. 
In dimryeg wood cabinet covered in washable material. 
Sloe apprnx. 2'1 x 30 x 61n. Output Imp. 16 ohms, 
For operation on 200 /220v. A.C. naine. 

LASKY'S PRICE 45 GNS. Pack O;g 

Vtt!\i..1AC&'r-....,., 

VIKING "SOUND 30" td0 "jaw p tP 8 gsP in e-9q ut. tted with separate volume controle for mixing, aleo Base and Treble controls. 16 ohms out. British made -highest quality component, used throughout -fallu guaranteed. In strong portable cam, else approx. 20 x S x gin. 
LASKY'S PRICE 35 GNS. Carr. a Pack. 7/6 extra. 

THE BH -14 AMPLIFIER High quality 14 watt power amplifier with bans and 
treble controls and separate volume controls on each input. Output 3 or 15 ohms. Valve line -up: 2 x E1.84, 1 x EF86, ECC83 and EZ81. Frequency rra. 16 c /e -20 Kc /e. Ideal for the hi -fl enthusiast or for guitar amplifier. Gold hammer finish with Perspex front panel. Complete kit of parts with detailed SKY'S KIT PRICE 9 G NS. eonetroction data. Instruction hook avail. sep. 1 /8. 

AVAILABLE BEADY BUILT AND TESTED LASKY'S PRICE 11 018. Post and Peeking 7/e 

LAST FEW B.S. LOw LOWEST C EVER PRICES 

All brand new and fully guaranteed- complete 
stylus. 

with eartrldg, and 

Il 115 4 speed, mains 14.19.6 
11Á14 4 speed, 9v. battery operated 15.19.8 
IIA80 4 speed, mains 25.19.9 

Add O. 'snag' and packing on each. 

207 EDGWARE ROAD, LONDON, W 2. I 33 TOTTENHAM COURT ROAD, W.I. 152'3 FLEET STREET, LONDON, E.C.4 
Near Pried St. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Street 2833 

BOTH OPEN A LL DAY SAT. Early Closing Thurs. Mail Orders 'o Dept. X.IV., Edgware Rd. Open all day Thursday. Early rinsing Sat. 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 
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3 to 4 watt Amplifier 
Kit comprising chassis 
81 z 21 z lin. Doub,e 
wound mains trans- 
former, output trans- 
former, volume and tone 
controls, resistors, con- 
densers etc. Valves OVO, 
ECC81 and metal recti- 
fier. Circuit 1/6 free 
with kit. 29/6 plus 4/- 
P. & P. 

3 

1. 6 VALVE 15 WATT PUSH -PULL AMPLIFIER, 15 x 17 x I fin. A.C. 
Mains 200.250 volte. 4 Inputs with controls for same and bass and 
treble lift controls. Tapped for 3 and 15 ohm olieakere. Extra H.T. 
and L.T. for F.M. Tuner supplies etc. Built and tested. 7 gas. P. & P. 
1'2/6. 

2. CYLDON A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR 
OPERATION. One 2l x 21ía. approx. By famous manufacturer. A.M. 
I.F. 470 Ke /s. P.M.-1.F. 10.7 Me /s. A.M. coverage from 1620 Kcls - -5ll 
Kc /e. F.M. coverage 108 Mc /s. -88 Mc /s. Circuit diagrams 2/e. FREE 
with Tuner, let. 2nd and 3rd A.M. I.F.'e, let, 2nd. 3rd and 4th F.M. 
I.F.'s V.H.F. Osc. choke, A.M. I.F. trap, A.F. 114 and A.F. 115. All 
the above are the E.F. end of an A.M. /F.M. receiver car radio etc. 
The abOve six Items, 82.10,0. 

8. AMPLIFIER KIT. - 

4. TRANSISTOR INVERTOR. 60 y. D.C. Input. Output 240 w. A.C. 40 
watts iuc rrorating transformers, choke, condensers and 2 GET573. 
Ip solid 16 gauge aluminium case, size 16 x 8 x 211n. by famous manu- 
facturer. 19/6, plus 6/- P. a P. 

5. FLUORESCENT LIGHT FITTING. Twin 40 watt 200 /250 v. lees tuber 
59/6. P. & P. 6 / -. 

6. SIGNAL GENERATORS: Cash 87.5.0. P. & P. 6/6. Coverage 100 Rc /s 
to 100 Mom on fundamentals and 100 Me /s to 200 Me /s on harmonics. 
Case 10 s. 61 a )lin' Three miniature valves and Metal Rectifier. 
A.C. mains 200 /250v. Internal modulation of 400 c.o.s. to a depth of 
30 per cent. Modulated or unmodulated R.F. output continuously 
variable 100 multivolts. C.W. and mod. switch, variable A.F. output. 
Magic eye as output indicator. Accuracy 2 per cent. 

7. A.C. MAINS MOTOR. Can be used fora variety of purposes. silent 
running, satisfactory in every way. 230/250v. A.C.. 0 /8, P: & P. 2/-- 

8. POCKET MULTI- METER. Size 31 x 21 e Ipin. Meter size 9f e lain. 
8eneitivity 1.000 O.P.V. on both A.C. and D.C. A.C. and 1).C. volte. 
U -l5, 0 -150, 0- 1.000. D.C. current 0.150 mA. Resistance 0.100KO. 
Complete with test prods, battery and full instructions, 39/6. P. a P. 2/6. 
FREE GIFT for limited period only. 30 watt Electric Soldering Iron 
value 15 /- to every purchaser of the Pocket Multi -Meter. 

9. CHANNEL TUNER LF. 16 -19 Mc /s. Continuously tunable from 174 
216 Refs. Valves required -PCF80 and PCC84 (In series). Cover 
BBC and ITA miner. Also Police, Fire and Taxie, etc. Brand new 
by famous maker, 10 / -. P. & P. 3 /., 

10. The MOTORISTS' REV. COUNTER. %h of parts comprising 270 degree 
Sin. moving coil movement- Manufacturer's present price of this move 
ment would be at least 17. Complete with full Instructions and remit 
diagram. Softie calibrated up to 8,000 r.p.m. Can be used with any 4 

or 6 cylinder oar. 49/6, plus 3/6 P. a F. 

11. B.S.R. MONARCH 0A14 WITH FULL FI HEAD, 4.speed, playa 10 
records. 12íu., loin., or 7 in. at 16, 33, 45 or 78 r.p.m. Intermixes 
7ín., loin. and 12in. recorde of the same speed. Has manual play 
position: colour brown. Dimensions: 121 a 1011n. Space required 
above baseboard 41ín., below baseboard 21m. Fitted with Full Fi 
turnover crystal head. 85.19.6. P. a P. 6/6. 

12. 50 MICRO -AMP METER movement by world famous manufacturer. 
Size 3 e 211n., 25/ -, plue 1/6 P. & P. 

13. 8 -watt PUSH -PULL 5 VALVE AMPLIFIER, A.C. mains 200.750v. 
Size lof e 61 x 21m. 5 valves. For use with all makes and types of 
pick -up and mike. Negative feed back. Two input, mike and gram. and 
controls for same. Separate controls for Bass and Treble lift. Response 
Sat from 40 cycles to 15 %c /s. 2 dB down to 20 Kc /s. Output 8 watts at 
5 per ceet total distortion. Note level 40 dB down all hum. Output 
transformer tapped for 3 and 15 ohms speech coils. For use with Std. 
or L.P. records, musical instrumente such as guitars, etc. Suitable fer 
small halls, 83.19.8, P. a P. 7/ -. Crystal mike to suit, 15 / -, F. a P. 21-. 

Sm. P.M. Speaker to suit, 18/8, P. & P. 2/, 

14. FLUORESCENT LIGHT KIT. Twin 20 choke instant start, complete 
with 4 hi -pin 200/250v. holder., 11/8, P. a P. 4/ -. Twin 40 choke 
instant start with 4 bi -pin 200 /9511v. holders, 17/8, P. a P. 4/ -. 

15. RINGO BURGLAR ALARM SYSTEM, A.C. mains, 200/240 volts. 
Fire salvage slightly tarnished. lint price 7 gne., Our price, complete 
with double gong bell, five micro switches and full Instructions, 49/6. 
P. & P. 4 /-. 

16. FIRED FREQUENCY SIGNAL GENERATOR, Crystal controls In metal 
care, size 10 x 6 a 6in. Incorporating two FCI3 valves, mains trans. 
former, metal rectifier, choke, Indicator, lamp, crystal and numerous 
components. Modulated and unmodulated output socket. Originally 
used for I.T.V. frequencies. Brand new. 39/8, plus 0/- P. a P.. A.t. 
exclus 200 -250 volts. 

SILICON RECTIFIERS, 250v. P.I.V. 750 mA. Six for 7/6 post paid. 

RADIO & T.V. COMPONENTS (ACTON) LTD. 

2I b High Street, Acton, London, W.3. 
411 enquiries S.A.E. Goods not despatched outside U.K. 

Shop hours 9 a.m.-6 p.m. Early closing Wednesday 
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6'PEC/410#7 
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/FROM R. & T. V. LTD. 

COMBINED PORTABLE & (AR RADIO 
The Radio with the STAR features 

4in. SPEAKER * 7- transistor superhet. Output 350mW. * Two -tone grey wooden cabinet, fitted handle with 
silver coloured fittings. Size 121-x84-x3 in. * Horizontal tuning scale size I I,t- x2Bin. in silver 
with black lettering. * All stations clearly marked. * Ferrite -rod internal aerial. * I.F. 470 K /cs. * Operated from PP9 battery. * Full comprehensive instructions and 
point -to -point wiring diagrams. * Printed circuit board, back printed 
with all component values. * Fully tunable over medium and long 
waveband. * Car aerial socket. * Full after -sale service. 

Plus St6 P. & P. Parts 
list & circuit diagram 
2t6. FREE with parts. 

SPECIAL OFFER -POWER SUPPLY KIT to purchasers 
of "Elegant Seven" parts, incorporating mains trans- 
former etc. A.C. mains 200 -250v. Output 9v, I00mA, 
716. 

Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O. 

RADIO & TV COMPONENTS (ACTON) LTD 2ICHigh St., Acton, 
Open 9 a.m. --6 p.m. including Sats. Early closing Wed. 

London W3 

Height Width Depth 
71 ¡IL 34 In. u in. 
71 in. 34 in. 12 in. 
71 in. 34 in. 15 in. 
71 in. 331 in. 18 in. 
85 in. 34 in. 12 In. 
85 in. 43 lu. 12 In. 

STEEL 

SHELVING 
BRAND NEW 
l'.w.U. ,n I'.U. U. FREE 1,1:11s Ell 1 

within 14 days. N. Scatlaud. Ireland. 
I.G.M.. 10";, estra. 

60'- 
7115. highs 34in. 
wide 12in. deep 
with hi shelves 
.b ilhtetiated. 

F',ach shelf will hold over 3 rel. 
Shelves adiustahle every 2 in. Stove 
enamelled dark green. white enamel 
unite 50% extra. 

No. of 
shelves 

t1 

Price each Extra 
Price 3 or more shelves 
58/- 56 /- 7/- 
80/- 58 /- 8/- 
68/- 671- 8/6 
81/- 78 /- 11/8 

88/- ee /- 8/- 
86/- 84/- 11 /- 

Contractors to H.M. Govt. and United Kingdom Atomic Energy 
Authority. Esportere of Steel Shelving. 

Buy direct from the manufacturers 

ROCHDALE 
METAL PRODUCTS 

WATERFOOT - LANCS. 
Phone: Rossendale 2450 

DsOtt P.W. 

BARGAINS FROM 
'BROADWAY EI.ECTRONICS 

(:ARRARD A:GB Hi -Fi Autochanger G.C.8 mono cartridge - 
£.9.19.6. post free. 
GARRARD AUTOSLIM 4 speed changer-26.10.0, post free. 
122In. ALTHAM SPEAKER with built in tweeter 3 ohm or 15 ohm 
7.000 Gauss Magnet. Only 29/6. Postage 3/6. 
HAYDON CABINET (17 x 15 x 81n.) designed to take a 12ín. Heavy 
Duty Speaker. 50/ -. postage 7/6. 
The Famous B.M.3 XTAL MICROPHONE with neck lanyard 
30/- table stand for above 9/6 extra. Xtal insert 7/3. 
GUITAR PICK -UP complete with clip and screened lead -12/6. 
3 -WAY PUSH BUTTON UNITS Each button operates a 4 -pole 
2 -way switch -4/8. 
BARGAINS IN TRANSISTORS Mallard RF Packs 0044 two 
OC45, 12/6: AF Packs 00810 two 0081, 8/6; 0044. 3/6; 0045, 3/ -; 
0071, 2/6; 0072, 3/ -: OA81 diode 2/3: OC170, 6/6; AF 117, 6/8; ORP12, 
light cell. 7/8; 0C29, 12/8; OC35. 12/6. 
TRANSISTOR ELECTROLYTICS 1. 2, 4, 5, 8. 10, 16. 32. 50, 100 
Mfd. all at 15 volts -1/3 each. 
Mt-MICHAEL TELESCOPIC TV AERIAL 23ín. extends to 45ín. 
Fitted with coax plug. will suit any set. Only 7/6. 
CARTRIDGES Acos 67 -1G Low Output. 67 -2G Medium Output. 
GP59 -5 High Output. Garrard GC2 or GC8 all with mounting bracket 
15/ -. 
Ronette Stereo with mounting bracket. 25/ -. 
EARPIECES with cord and 3.5mm plug. 8 ohm magnetic 3/ -; 
250 ohm, 4/ -; 180 ohm magnetic with clip 6/6: Xtal, 4/ -; 3.5mm plugs 
with nice long shank complete with jack, 3/ -. 
3.5mm plugs with nice long shank complete with jack SCREENED, 
4/ -. 

TOGGLE SWITCHES Single pole with on/off plate, 2/6. 
NEON PANEL LIGHTS 240v, A.C. Arcolectric. 2/6. 

TERMS: C.W.O. OR C.O.D. 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING, S.W.17 

Phones BALham 3984 
(four minutes from Tooting Broadway Underground Station) 
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AMAX CUTTER 
Four parts; a die. a punch. an Allen .screw and key 
41n. 14/6 'fier 18 /. Çn. 34/5 
tlo. 14/6 ltiu. 15 /6 2';arin. 87/6 
In. 1d /6 - 1 / /ela 20/- l+ia 44/9 
in- j w. 81 /6 

Dn. 1188//- 1+tn. 20/6 /1;in. q. 
1r /1840. 191- 11ía 28/6 

THE TRIPLETONE HI -FI MAJOR 
PRICE ONLY £16,18.9 COMPLETE 

Osaranteed 12 Months 

.4 12 watt amplifier with a pre-amp for one. and 
mie. /gram mixing. Frequency response ± 1 dB 
16. 20,000 e /e. Distortion only 0.16%, with tolse 
and bum -.80 dB. Separate Bails, Middle and 
Treble lift controls. Valve line -up, 12A17. 19AX7, 
EL84, ßL84 and EZ81. Push -pull output to 8 or 16 
O FuBrr i solated power supply from 200/120v. A.C. 
Input. glue 12 x 51 a 61n. high. 
De Loie Cue: 1410, a 910. i 7410., SO /. extra. 

New R.C.S. Valves II day Guarantee 
1115 /- BQ70 6/. EBC'4I 6/- PCL84 6/- 
186 /- 68707 6/. EBC81 6/- PL81 10/- 
1T4 6/- MO 61- EBF80 01- PL83 9/- 
184 7/. 614 5/. ECH42 9/. PY80 7/. 
's V4 7/. 6X3 I/. ECH81 9/. YY81 1/- 
5114 .a/- 12AT7 6/- ECUS/ 9/- PY82 7/- 
5Y8 6/- 11AÚ7 I/. EUL82 10/: SP01 8/ 
5Z4 I/- 12A17 7/. EF383 77 L. C' 7/. 
BAM6 4/- 12K7 6/- EF184 7/- UB041 8/- 
8A1'6 6/- 12K8 14/- EPOS 10/- LBC61 6/- 
611.16 7/- 

11Q7 7/- EPOS g/- l'BF89 5/. 96 la 9/- EL64 7/- IS- OBRO 6/- 86L8 9/- EY61 9/. UCHel 
6H0 6/- 86Z4 6/ El 86 9/. UC3.82 10/- 
6] 55 6/- 964 2/- EZ40 6. KM 5/- 
13.1.8 5/. DAF96 8/-FZ80 7/- EIAl _ 9/. 
6276 6/- DF90 8/- EZ81 71-IUY41 N- 
OES 6/- DEDO 8/- MU14 7/- UY85 7/- 
6K7G IN. MASI 6/.P097 7/- CUD 7/- 
Skis; 5/. EABC80 5/. PC084 8/. VR160 7/- 
0147M 6/- ER91 4/- POF80 6/- W81 9/- 

I.F. TRANSFORMERS 7 
K/a Slug Tuning Miniature CO. 1 in. dia. 

High Q and rood bandwidth with Data 

NEW ELEtTfROLYTICS 
TUBULAR TUBULAR CAN TYPES 

1/850V 8/- 00/36013 5/6 8/60013 

p 

/SOOV 1/S 100 /26V 2/ 18/450V 6/. 
46013 I/5 520/2513 8/- 16 /60013 51/- 

11450V 9/S 6WI19V 8/.j18 +18/500V 7/6 
0/460V 8/: 1000 /12V 8/- 00/460V 

52/450V 8/9 5.000/6V 5/. 402+ 32/350V 5/- 
50;05V 1/9 9 +8/450V 3/ßj82 +2'2 /450V 6/. 
26/50V 8/- 8 +18/490V 8 /9,50 +60 /360V 7/1 
00 /15V 51.111+ 10/450V 4/8¡64 +120 /360V 11 4 
60/6013 8/- 92 +32/35013 4/6 100 +200 /275V 18/0 

TELESCOPIC CHROME AERIALS, l2 to 33111, 6 /6, 
TRIPLEXERS Bands I,H,111,12/6, COAX PLUGS, 11. 
LEAD SOCKETS. 2/, PANEL SOCKETS. 1/, 
OUTLET BOXES t10rface or gush). 4/- each. 
BALANCED TWIN FEEDER yd. Sd., 80 or 300 ohms. 
TWIN SCREENED per yd.1 /. 80 ohms only. 
Wire -wound Ext. Speaker 00 tro1. 10 (I 3/- .2506/6 
WIRE -WOUND POTS. S WATT. Pre -act Mtn. 
TV 'Types. All values up to 10 ohm. to 21K., e/- ea, 
30K., 4/. (Carbon 30k to 2 meg., 5 / -). 
WIRE -WOUND 4 WATTS Pot,. Long spindle. 

aloe. /row 50 ohms to AK., 6 /8; 100K. 7/8. 
PHILIPS TRIMMER& 0.10 pi.. 3410 pF., 1 / -. 
TRINMEBS, Ceramic. 30, 50, 70 pP., 94.; 100pF 
ibUpF., 1 /3; 260pF., 1 /6; 300pS., 7109P., 1 /0. 
TV ate. TRIMMERS, 1000pF., with knob, S / -. 
RESISTORS. Preferred Velma. 10 ohm, to 10 meg. 
a'u% i w., w., 1 w., 4L; I f w., 54,: 2 w., 1 / -. 
laga Mo6BUy. t w., .1v;,, 2/ -. Preferred value. 
Diu to 10 meg. Ditto l'o 100 to .-' meo.. Id. 
9RIMHTORS t'.Zl, 8/8; (322. 8 /8; c23. 1 /8. 

10 watt w"t} WIRE -WOUND RESISTORS 

1s/4 t5 watt 10 ohms- 10,000 ohrn. 1/ 
12.6K to 25K 10 w. 8/- 
1°W° Iwttqu s.p.. S /; d.p 3 /6; d.p.d.t., 4/- 
Wn. Slide d.p.d.t., 8 /6. 

Volume Controls 
Linear or Log Track. 
Long spindle.. Midget 
o K ohm. to 2 Neg. 
L.B., 6 /., D.P., 4 /0, 
Itero, 1./a 10/6; D.P.14/1 
2 . lag +- 1m.A/1o8. 7/f 

CO OABÌ,E COAX 
Beml -air aced tin. 

60 ÿd.. áé4- 8d. yd. 
Ide41 026 Floes. U.E.F. 
Low loss 5dB 
i00tt. IMO Mo/alj6yd. 

MAIMS TRANSFORMER 800 /160 ,, A.O. 
Postage 2, /' each eromforrser 

STANDARD 250- 0.260, 80.0,0 0.3 v. 8.6 a. 
tapped 4 v. 4 a. Rectifier 0.0 v. 1 a., 5 r. 
2 a. or 4 v. 2 a., 22/6, ditto, 3600.350 906 

IATURE 200 v. 20 mA. 8.8 v. 1 a. . , 10 /6 
SUDGET, 220 v. 45 ate. 8.8 v., 2 a 16/6 
SR L. 250.0.260, 45 mA, 6.3 v. 2 a 1716 
STD. 250.0.260 65 mA. 8.8 v. 3.6 a 17/1 
HEATER TRANS., 6.3 V.. 15 a. . 71 
Ditto tapped 1.4, 2. 2, 4, 6. 8.3 V. 9 
Ditto. cee. 6,8 v. 4 amp 10 0 
GENERAL PURPOSE LOW VOLTAGE 2 amµµ 
3. 4 6. 0, 8, 2, 30, 12 16, 18. l {, 30 e, lea 
AÚ'10 TSANSF, ., 26 /6 
0. 115, 200, 230, 260 v, 500 w. , , .. 89 /6 
NULLARD "610" Males Tra dormer , . BBl6 
MAINS POWER PACKS. Ready built with 
Transformers, RectifiesCondensera, , Conde provid 
H.T. and L.1'. outputs. 
200 v. 20 mA. D.C. 6.3 v. 1a A.C. flif /6 
220 v. 50 mA, D.C. 8.3 v. 2 a. A.C. , 16/6 
260 v. 80 nA, D.C. 8.3 v. 3.1 a. tapped 4v 
and 6.3 v. 1 a. tapped 5 v.. 4 v., 2 a. 40/8 

INTENVALVK TRANSFORMERS. 3:1 or 5:1, 9/- 
O.P. TILAISPORIMS. Heavy Duty. 5/9. Multi- 
ratio, 7/6. Multi -ratio heavy duty pooh -pull, 10 w. 

1I /S. Battery, 4/8. Sub min. D1,96. 5v4, eia., 8 /9. 
10 w. output matching traue. 3. 7. 15 0. 12/6. 
L.P. CHOKES, 16 /IOH, 00/65 mA, bi-; 1uß. 45 mA. 
10/6; 10H, 150 mA, 14/ -. 

C.R.T. ROOSTER TRA7OSFÓR MERS 
for heater cathode short or tubes with 
failing emission. Full instructions. 
manne Input. PRICE IB/8. Post 2/ -. 
Type A optional 13 °6 and 56% boost 
2v. or 4v. or 6.3v. or 10.05, or 11,6v. 
State Voltage required. 

TINNED COPPER WIRE 14 to 24 ewg., t lb. 8/.. 
ENAMEL COPPER WIRE 10 -22, 2/9; 24-30, 3 /8; 
32.40 4/11. D.C.C. '28, 34. 38, ew ., loe. 2 /6. 
PULL 'WITS BRIDGE ssimetUM áECTIPIB5/ 
2, 0 or 12 v., if ampp.. 6 /9' 2 a., 11/8; 4 a., 19/6. 
CHARONR TRANSFORMERS. Tapped Input 200/ 
250 v. for charging at 2, 6 or 19 v., If amps., 16/6: 

AMMETER 17 /8; 5 
amps.. Otre nit Included. 

000K8list S.A.E. 
Stroboscopic Disc 35. 46, 78 r.p.m. 1/- 
How to receive Foreign T.V. .. 5/- 
Boys Book of Crystal Sets .. 2/0 
"WAY." Rad)io 

Speaker 
Valve Data .. 7g //0 

Valve 
Fidelity 

d1TV Tube Equivalnt Enclosure 
9/6 

TV Fault Finding 
Mollard Amplifier Manual . . 6 
Radio Valve Guide, Books 1, 2, 8. 
4 or 5 , . I/- each 
Practical Radie Inside Out .. 3/6 
Master Colour Code Chert 
Transistor Controlled Models.. W 
International Radio Stations .. 121 

4 TRANSISTOR AMPLIFIER 
A ready built miniature push -pull amplifier with 
Driver and output transformers, 4 transistors. 
for record players, intercomie., BABY ALARMS 

Complete instructiooe and circuit. 
Pcee4' /V 9v. Batt. 2/8. -'tin. Speaker 16/- 

ISIS RADIOGRAM CHASSIS 

THREE WAVEBANDS FIVE VALVES 
e.W 10m -50m. LATEST MULLARD, eta 
K.W. 200wt -550 m: 1:C1181, EFBS, EBC81, 
1..W. 800m -2,000m. 1:1.84. EZ80 

12 -month Guarantee 
A.C. 200;250 v. Short -Medium Loua /Gram. 
Ferrite Aerial A.C.V. ;) ohm output -6 watts. 
Tape /pekes. Glase.'blu). horizontal wording 
size 13 x 701. Aligned and celebrated 'whited. 
L'haa.is size latin. e 710. high. x 64íu. deep. 

19.15.6 Carr. a In.. 4/6. 

Post /. (unless oth rWise stated) 
C.O.D. 9/- extra. Full list L+ 

BAKERS 
'Selhurst' 

25 WATT 5 Geis." 
12' GUITAR ' t 

MIIAVY DUTY ! 
19 OHN VOICE COILS - 
Respopu 50.10,000 ea 
Bees Resonance 80 elm 

leonine .Itoai.wt lo- 
atraaterd Loudspeaker 

BAKERS 1213, STALWART 15w. 6 goer. 
S or 16 ohms voice eons. Unlimited applications. 
Raman 46- 19000 op.. Rune 18,000 lies- 

BAKERS 12in. STANDARD 20w, 7 aye. 
Mora powerful magnet 14,000 lime spacial suo- 
paneioA40.14,500 cps. Reaomenpuded where - 
ever s high standard of reprodudon It desired. 

BAKERS 181.. RASE 28w. 1S Ref. 
New 1006 high power model. Aluminium soil 
former with magnetic damping 26- 16,005 cps. 
Ideal for all eleente suitors. 

BAKERS 15ìn, AUDITORIUM 85w, 18 óy0, 
Improved sleumax manual wIth heavy plated 
assembly weight 1eiha., 17,0000 Ilnes, 80.1/,000 
opa. Heal proofed Poll former. 
pall repair s rr5-. vpeeisle made la abler, 
/elder types up- doted. S'-<oned, K.-ennvized. 

LOUDSPEAKERS P.M. 8 OHM, 2t 8, 4. Net. 
r dia., 16/6; Olin., 4/4; St., 17/411 9 i On, 

e x Iin., 11/ -; 10 a fila. 16íI 1oin , 60/.; 191a.. 10 /. 
EMI, Double Cone Ceramic magnet 10w. 134 a 81n. 
451 -. Horn Tweeter 104 dB 2 Ke /e to 18 Xe /a, 19/8 
STENTORIAN HP1011, 1010., 3 to 16 ohms 10 w 
02/ -; 8m. 1.11.812, 76/.1 CroeSOVer 018000, IN /.. 
EXTENSION SPEAKER CABINET. lin., 16/5 
6410., Ili /8; Sin. 19/6; 101a,, 99 /8; 1210., 00 /.. 
TWIN GANS TUNING 00NDSNIERI, 305 pF. 
lin, s 14ín. x 11 in., 10/ -; 3 pF Standard with 
trimmers, 0 / -; midget, 7/5; with trimmer:, 9/- 
500 pF slow motion tuning standard. 9/-. getietw 
gang 208.1-176 pF with trlwmars 10/0. ALL 
3 gang 600 lF, 17/-. SINGLE 356 IX. 7/0. EISELE 
10 p5', 25 pF, 60 pF, 76 pF, 100 pp, 160 p5', 6/9. 
Solid dielectric 100, 800, 600 pF 6/0. 
E.M.T. CONDENSERS. 0.001, 7ky, 6 /6; 20kV, 1910, 
0.1, 7hV, 10/0 
CERAMIC CONDS. 200v. 1 pF to 0.01 mid 94. 
DDIOI. 470 pi to 0.01 mid.. 1/- each. 
SILVER MICA CONDENSERS, 10% 5pF to 0009F 
(91.p 

100 pi7p 
3.000 PE. 

ISLO, 

CM.. tolerance (á10p1) 

1 / -. 1 ,000pF to 
10/.000-. 

1 /O. 

PAPER TVN9b'ARS 
850,, 0.1 91; 0.2, 110. 
600,. 0.001 ío0.06 Id 0.11 /- 0.16 1/6; 0.5 8/0. 
1,100e. 0.001, 0.001, 0.005, 0.b1, 0.01, 1/4; 0.06 
0,1 5 / -; 0.26, 0.6'8 / -. 
2,000x. 0.006, 0.01, 0.02 2/0; 0.05 8/0. 

WAVECHAXGE SWITCHES 
S p. 4.way 2 wafer long spindle 
2 p. 2 -way or 2 p, 6.way loos spindle .. 4) 
4 p. 2way or 4 p. 3 -way long ,pindie .. 
3 p. 4.way or 1 p. 12 -way loue Ipmdle 5/ 
Wavechanxe "MANITS ". Wafers *kill- 
able: 1 p. 12 way. 2 p. 6 way, 3 p. 4 way. 
4 p. 3 way. 6 p. 2 way. 1 wafer switch, 9/6; 
2 wafer switch. 12/61' 3 wafer switch. 10/.; 
additional wafers up to 12. H/6 each extra. 
Valveholdera. EA50, &l. ß12A, CRT, 1/a. 
Mazda and int. oct., Bd.; B7G, BSA, ß8C 
BOA, BC.; Ceramic EF50, 137G, BSA, 111E toot.. 
Ii ß7G. BOIA cans 1/- each. Valve plugs M7G, 
BOA. Int. octal. 9/3. 

HIGH GAIN TV PRE- AMPLIFIE' B 
H.B.C. Channel 1 to 5. Gain 18.1:. 
ECC84 valve. Kit pride 59/6 or 49/6 
with Power park. Da Ile lid. (PCC84 
valve If preferred). Lolls only B/6. 

BAND III I.T.A.-Same prices 
Tunable channels 7 to 13. Galt] 174E. 
Circuit and cdle only. 9/6. Chassis 4/9. 

THE ORIGINAL 

RADIO COMPONENT 
ALL MAIL ORDERS OPEN ALL DAY 
DESPATCHED SAME DAY - (Wed. I p.m., 
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THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER 20g/25O v. A.C. 

35/- 

'N\\011iiHiiiiiiii«i1ii111 

11111111111111111 

Post 
1/8 

Leaflet 
S.A.E. 

PLASTIC RECORDING TAPE 
Double Play im reel, 2,400ft. 20/6 Spare 

Sim reel, 1,200ft. 15/8 I Plastic 
Reels 

Long Play Tim reel, 1,80011. 15/8 
Sim. reel, 1,200ft. 12/8' 3in. 1/6 
5in. reel, 900ft. 10/6 I 4in. 2/- 

Sin. 2/- 
Standard 7113. reel, 1,200ft. 12/8 Slin. 2/- 

51m reel, 600ft. 8/8 lie. 2/8 
"EASISPLICE" Tape Splicer 5/- 

Leader tape 4/8: Splicing tape 3/ -. 

CRYSTAL SET BOOKLET 1 / -. 
CRYSTAL DIODE O.E.C. 2 / , 0A81, 8/ -. 
HIGH RES. PHONES. 4,000 ohms, 15/ -. 2,000 ohms 
12/8. MOVING COIL PHONES. 100 ohms, 10 / -. 
SWITCH CLEANER. Fluid squirt spout, 4/6 tin. 

f'6 +11" TRANSISTOR RADIO 
First class components to make a 6 
transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, with car aerial coil, printed 
circuit, 8Jin. x 21in., but EXCLUDING 
Speaker and cabinet. 
Speakers, Speakers, 35 ohms, 6x41n., 21/- 
5in.. 17/8: afin., 15/8. 

ULGIN PLUGS AND SOCKETS. Non -reversible 
P74, 2 -pin. 4/3: P73' 3 -pin, 4/8; P194. 6 -Pin, 8/8. 
JACKS. Standard open circuit. 2/8. Closed circuit, 
4/3, I irandig type. 3 -pin, 1 /3, 5 -pin 1 /8. Orundig 
lead lack, 8/8. 
JACK PLUGS. standard Type screened, 8/ -; Gr mdig 
3-pin. 3/8, 5-pin, 4/8, Phono Plugs, 1 /-; Sockets, 1 / -. 
ALADDIN FORMERS and cores, On.. Od.; lin., 104. 
0.3in. Formers and cans TVI or 2, 410. sq. z silo., 
r q. x Ilia. 2/- with cores. 

SLOW I W MOTION DRIVES,11:1, 4/8; 36:1, 10/8. 
SOLON IRON, 25W, 21 /.; 65W, 29/ -. 200 or 250 v. 
ANTE% SUS MIN IRON. 15w. 200 or 250 v., 82/8. 
BENCH STAND for above, 12/8. Spares in stock - 
Paxolin Panels, 10 x 8 x '1,ein.. 2/-. 
Miniature Contact Cooled Rectifiers, 

250V, 60mA, 7/6: 250V, 85mA. 9/6. Selenium 
Rest., 300V. 85ma, 5 / -- K3/25. 600V, 5mA. 5 / -. 
RM4, RM5, 14A118. 10 /- each. FC31, 20/ -. 
TV etc. Silicon Sub. Min. Rectifiers. 
250V. 450mA. 10 / -: 250 V- 150mA. 5 /8. 

465 kc /s. SIGNAL GENERATORS 
Price 10 /8, ready made with valve 1S5. 
POCKET SIZE 2 /x41-x11n. One resistor 
to change, full instructions supplied. 
Battery 8/8 extra. Details Free 

('oils Wearite "P" Type, 4/- each. 
Osmor Midget `Q" type. adj. dust core. 
from 4/- each. All ranges. List S.A.E. 
Repanco DRR2. L. and Med. T.R.F. 
with reaction, 4/6. Med. wave D.R., 3/8. Ferrite Aerials, M. 8/9: M. and L., 12/8. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits, 10 /- each. 
Ferrite Rod, 8 x lin.. 6 x l in., 6 x 41n.. 3/- ea. 
H.F. Cholkes, 2/6. Osmor QCI, 8/9. 
T.R.F. Coils, A/HF. 7/- pair; HAX, 3/6 
Screwdriver, 5in., Bd. Test Prods, 2/9. 
Neoside Trimming Tool. 1/9. 
Neon Mains Tester Screwdriver, 5/, 
Multicore Solder, 4d. yd. Dispenser, 2/6. 
Mains Input Filter j amp. 7/ -. 
Car Radio Suppressors, 2/ , 

Blank Aluminium Chassis, 18 s.w.g. 
4 sides, riveted corners, lattice fixing 
holes. 2410. sides, 7 x 4in., 4/9: 9 x 7ín. 
5/9: 11 x 7ín.. 6/9: 13 x 91n., 8/6: 14 x 11ín. 
10/8: 15 x 14ín.. 12/6. 
Aluminium Panels, 18 s.w.g., 12 x 12in.. 
4/6: 14 x 9in., 4/ -; 12 x 8tn.. 3/ -; 10 x 71n., 
2/3 ;8x6ín..2 /- ;6x4in..1/8. 

1IARTIN '/'APE PRE: A'IPLIFIERS 
(PIA 1' BACK THROUGH YOUR 

OWN AMPLIFIER) 
For Collaro 2 Track Decks 8 gns. 
COMPLETE RECORDING & PLAY 

BACK AMPLIFIERS 
Fore Track (olla ro 211.11.0 

TAPE DECKS 
Collaro Studio t Track 210.15.0 

BSR TD2 2 Track Tape Deck 57.5.0 
Collaro Record /Erase Heads, 2 track 
Upper or lower 35/- pr. 4 track 55.10.0 

MAINS DROPPERS. Midget adjustable elide 0.3. , 

1,000 ohms, 6/ -; 0.2A, 1.200 ohms, 8/ -; 0.15A 
1.300 ohms, 8/ -; O.lA, 2,000 ohms, 8 / -. 
MR CORD. 3 -way 100 ohms ft., 1/- it, 
MIKE TRANSFORMERS. 50 -1, 8/9. 
P.V.C. Covered Wire, single or stranded, 2d. yd. 
Heaving, 1, 2 or 4 mm., 3d.; 6 mm., 54. yd. 

IS.T.H. TAPE MOTORS. 115 e. A.C., 28w, pair 
for 280 

Ty. ALE 
series). 12/6. Poet Free. 

SPEAKER -FRET. Tygan, various colours 5.21n. 
wide from 10 /- ft.; 261n. wide from 5/- Pt. Samples 
1 /-. Expanded Metal, Gold, 12 z 12in., 8/ -. Panel, 
mounting fuse holder. 2 / -. Fuses Illn. 60mA -3A. 
6d, Insulated side cutters, 8/6. Bib Strippers. 8/8. 

RADIO AND TELEVISION SPARES 
All leading makes, volume controls, 
etc., line output transformers, etc., 
B. V. A. valves (current and obsolete 
types). Send S.A.E. for quotation. 

WEYRAD PSO 
COILS AND TRANSFORMERS FOR 
2 -WAVE TRANSISTOR SUPERHET 
Long and Medium aerial-,RA2W 61n. rod 
208 pF tuning, with car aerial coil 12/6 
Osc. Coil P50 /1AC 176 pF tuning 5/4 
1st and 2nd I.F. P50 /2CC 470 kc /s 5/7 each 
3rd I.F. P50 /3CC 6/ -, Spare Cores, 6d. 
Driver Transformer -LFDT4 9/6 
Wavechange Slide Switch d.p.d.t. 3/8 
Printed Circuit -PCA1. Size 21 x 814n. 
Ready drilled and printed 9/6 
Volume Control, 51C-DP 4/8 
35 ohm Speakers. 31in., 15/6: lin.. 17/6: 
6x410..21/ -. 
6 Mullard Transistors and Diode 25 /- 
J.B. Tuning Gang with trimmers 10/6 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. O.P.T.1 10/6 
NEW MULLARD TRANSISTORS 
0071 6 / -. 0072 7/8, 0081D 7/6, 0081 7/8. 
0C44 8 / -. 0045 8/-, 0C171 10 /6, AF117 9/6. 
Sub Miniature Condensers. 0.1 mFd, 
30v., 1/3, 1, 2, 4, 5, 8, 16. 25, 30, 50, 100mFd. 
15 volt, 2/8 ea. Transistor Holders, 113. 

SINCLAIR "SLCIILINE" RADIO 
Earphone, ferrite aerial, 3 x li x 110. 
Kit 49/6. No aerial required. 
SINCLAIR MICRO -8 Kit, 59/8. 
Transistor 4 Channel Mixer with 4 
separate input -output controls 59/6. 

"THE POWER MITE" 45 /- 2GO/25ov. 
PRO Mains Unit 9 volt for Transistor 
Radios. Same size as P.P.9. 
Also Miniature P.P.3 model, 19/8. 

ADASTRA 3 -3 AMPLIFIER 3 WATTS 

Price £5.9.6 ) Details 
S.A.E. 

A.C. 200 -250v. Valves ECL88 and E7.80. 
3 ohms output, Controls: bass, treble 
and volume. Separate front panel with 
de luxe finish. Chassis Bin. x 5in. x lin. 
"Performs agreeably well" (The Gramophone) 

COMPONENT SHOP 331 WHITEHORSE ROAD 

SP.EC.IALIS.T.S WEST CROYDON 
Telephone: TH O 1665 

Exports a'eleome. Sénd re,ntrmnee, 
Buses 133 or 68 pass door. S.R. Station,"Selhurst and extra portage, no C.O. D. 

BUILD YOUR PLAYER 
FROM £8.19.6 

AND 

SAVE 

POUNDS!!`.,' 

4 -Speed Autochanger or Single Player 
Brand New 2 -tone de luxe Cabinets 
17x15x8lin. Strong handle. Used by 
Famous Maker for 20 gns. models. Cut 
out motor board 14 x 131n. baffle with 
high flux loudspeaker, 3 watt valve 
amplifier built on metal chassis. Qlial- 
Ity 3 ohm output, low hum level 
circuit. Volume rand Tone controls 
All Items lit together perfectly. 
Special instructions enable assembly 
In 30 minutes, only 5 wires to Join- 12- 
month written guarantee. Available 
separately or package deals as beloly. 
ADTOCHANGE KITS COMPLETE (as above/ 

B.S.R. Monarch .. .. 110.19.8 P.P. 5/6 
Goosed Autoslim 511.19.8 P.P. 5/6 

SINGLE PLAYER HITS. Complete (as above) 
B.B.R. Junior .. .. 18.19.6 P.P. 5/6 
Garrard SRP10 .. L10.19.6 P.P. 516 

OR SEPARATELY 
Cabinet with board 14 z 13in. 

out out to your choice.. 23.9.8 P.P.,3 /6 
Amplifier with speaker .. 13.17.8 P.P. 216 
AOTOCHANGERS 

B.S.R. 111125 Super:dint ., 2819.8 P.P. 411 
Garrard Autoslim ., 18.17.8 Y.P. 4/6 

SINGLE PLAYERS 
Garrard SRP10 .. 65.5.0 P.P. 4/8 
E.M.I. auto slop /Hart 64.15.0 P.P. 4/6 
B.B.R. Junior .. ,. 187.8 P.P. 3/6 

TRANSCRIPTION UNITS 
Garrard 4HF . .. 615.15.0 P.P. 3'- 
Philips A01016 .. .. 112.5.0 P.P.,4 /- 

Garrard Ali .. .. 110.10.0 P.E.4 /- . 

Garrard AT5 .. .. 28.10.0 P.P. 5/- 

BARGAIN XTAL PICK -DP ARM 
Complete with ACOS LP -78 Turnover Head, 20 /- 

Replacement Sapphire styli IV-. diamond 16 /- 
Mono ACOS %tab 15/ -; Stereo from 26 /- 

BARGAIN SINGLE PLAYER KIT 2001250v. A.C. 
binet) £5.15.0 Gera 

oal 
ca51- 

P 

With 2 -stage Amplifier; 3 watt; 2 salve., OCL82, 
17Y85. High -Suo 5in. speaker: 4 -speed B.B.R. 
Turntable 18, 33, 45. 78 r.p.m.; Crystal Pish -op 
for LPISTD. Records, 7in.. 10in., 12in. Cahoot 
Mounting Boards 12; z Kin. 

ARDENTE TRANSISTOR TRANSFORMES 
08036. 7.3 CT.1 Push -pull to 8 ohms output 11/- 
D3034, 1.75:1, C.T. Push -pull Driver 11 /- 
D8058, 11.5:1 Output to 3 ohms, eta. 11 /- 
D239. 4.5:1 Driver, tin- z fia. z /In. 11/8 
D240.8.5:1 Driver, tin. x fin. z faro. 11/6 
ARDENTE TRANSISTOR VOLUME CONTROLS 
V01545. 5H with switch dia. Sin. 5/3 
SDB -MIN. EARPIECE Xtal or magnetic 7/6 
SUB -MIN. JACK AND PLUG 2.5 or 3.5 mm. 3/8 pr, 

MINIATURE PANEL. METERS 
Size Gin. sq. Precision Jewelled bear- 
ings, 2% accuracy, silvered dials. 
black numerals and fine pointers, zero 
adjustment screw on front of meter. 
ImA .. 27/6 50µA .. 39/8 
5nmA .. 27/6 SSOpA .. 32/80 
300V .. 27/6 'S "Meter.. 35/. 

MOVING COIL MULTIMETER TK 29a 
0 -100v. A.C. /D.C., oh s .0 -100k. , etc., 
0 -150 mA pocket size with 2ín. scale; 49/6. 

CRYSTAL MIKE INSERTS, 6/6 
High output. Size h in. dia. x tin. 

ACOS MIC Insert Din. dia. x lin. 5/6 
ACOS 39+1 DE LUXE STICK MIKE35 /- 
TSL QUALITY STICK MIKE....25 - 
TELEPHONE TAPE MIKE 1 8 
GUITAR XTAL MIKE 1 6 
PROFESSIONAL MAGNETIC 
GUITAR MIKE with Volume 
and Tone Controls 59/6 
MOVING COIL MIKE, high or low 
impedance. 90/ -. FLOOR STAND, 57/- 

i. 
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efrtorin 
MODEL H.F. 1016 `MAJOR' 
This unit makes use of the high Hux density available in 
the magnet system of the previous H.F.1016 unit. A curved 
diaphragm is used with a rigid centre section coupled to the 
voice coil. The rigid coupling and the design of the cone ter- 
mination give a balanced response over the whole audio range. 
The unit is specially suitable for use in the smaller type of 
enclosure having a volume of approximately 1.4 cubic feet. 

Type Flux Density, Price Type ;Flux Density Price 

8" H.F.816* :16,000 gauss' L6.6.0 T.816 16,000 gauss 45.19.3 

8" H.F.8I2* 12,000 gauss, (3.16.6 17.12 tweeter 16,000 gauss L13.17.9 

8" H.F.810 1110,000 gauss (2.17.0 T.I0 tweeter 14,000 gauss (4.12.9 

6' H.F.610 10,000 gauss! (2.7.3 T.359 9,000 gauss 41.12.3 
(2.9.3.diecast tweeter ! 

'These two speakers incorporate a universal impedance speech coil. 

WHITELEY ELECTRICAL RADIO CO. LTD. 
Telephone: MANSFIELD 1762 -S London 

Specification: 

Chassis -die cast aluminium 
Cone -graded pulp cambric 
surround; Cone dia.-10 ins., 

Pole dia.-1 in.; Flux density 
-16,000 gauss; Total flux- - 
64,000 maxwells; Impedance 
-15 ohms. 

Price: (9.84 (Inc. tax) 

MANSFIELD, NOTTS. 
Office: 109 Kingsway, W.0 

WA.2 3 

BUY AND BUILD STAGE BY STAGE 

SHOWN 
HERE 

5 -stage selector. Tone Control and Pre -amp Stages. 
In Stereo complete with attractive escutcheon. This 
with two amplifiers and power supply comes to well 
under C30. 

mARTIn 

FROM A PRE -AMPLIFIER TO 

A 20 WATT INTEGRATED HI -FI 
STEREO ASSEMBLY 
* FULLY TRANSISTORISED PREFABRI- 

CATED ADD -ON UNITS. 

* PROFESSIONAL STANDARDS OF 
PERFORMANCE AND APPEARANCE. 

MARTIN AUDIOKITS are the most efficient and imaginatively designed 
kits ever. Connections are arranged to enable you to expand your assembly 
stage by stage with ease. The range includes a unique 3- channel mixer as 

well as other important pre -amplifier stages, and you can choose 10 watt 
power amplifiers with either 3 or IS ohms output. Martin equipment can 
be used for all true hi -fì requirements. Power pack Units are also available 

We shall be pleased to send you the latest leaflet. 

A NEW An F.M. Tuner will shortly be ready to add to 
your Audiokit assembly or existing audio 

F.M. TUNER equipment. Send coupon for details now. 

MARTIN ELECTRONICS. 154 HIGH BT.. BREBTtORD, NlD'tES. 
MARTIN .11' UlUK1'l'Y plriae, wcludlaa Fri Tumr. 

NA)11. 

A1LUltEy9 

MARTIN ELECTRONICS LTD. 
154/5 High St., Brentford, Middlesex. Phone lSLeworth 1161 (2 
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FELLOWSHIP OF AMATEUR RADIO 
ONCE again, as we enter another brave New Year, the 

annual P.W. Film Show is upon us. Now very firmly 
established as part of the P.W. calendar, it continues to 

attract "full houses" year after year. There are, of course, a 
number of obvious reasons why this event is so popular and you 
can be sure that the social aspect has some bearing on its success. 

Which leads us to ponder on the part that social contacts have 
in this hobby of ours. Amateur radio enthusiasts are naturally 
friendly and sociable and there is no doubt that by its very nature 
the hobby stimulates this frame of mind, while at the same time 
depending on it for success. 

Other hobbies, we agree, draw their adherents together by the 
bond of a common interest, yet surely in amateur radio there is 
more to it than that ? The familiar cliches about the Ham Spirit 
and World Friendship Through Radio may sound trite or naive 
to the sceptical but there undoubtedly exists an atmosphere of 
mutual co- operation and camaraderie in the amateur radio move- 
ment which is perhaps unrivalled. 

One of the firm foundations on which this is built is the great 
network of local radio clubs -local RSGB groups, clubs 
affiliated to the RSGB and other societies, those with no particular 
ties, works radio clubs, school societies, etc. They all present the 
opportunity to mix with fellow enthusiasts in practically all 
walks of life, to participate in club activities such as contests, 
constructional programmes, discussions. 

Those who stay with amateur radio (and most do) cannot fail 
to absorb the spirit which prevails. Those who were glad to 
receive a helping hand when they were learning the ropes, in 
turn encourage and advise yet newer recruits. 

Visiting a strange town, or having moved home, one can be 
sure of a welcome at the local club or at the homes of local 
enthusiasts. A good deal of visiting takes place between amateurs 
of different countries, including exchange holidays. There are 
organisations, run by amateurs, to help the less fortunate who are 
bedridden or disabled. There are schemes, sometimes by groups 
or even by individuals, to repair radio sets for old age pensioners. 

Even the "lone wolf" is never so isolated as might be expected. 
In the first place he has the choice of a number of lively periodicals 
to keep him in touch and keep the spark of interest kindled. 
Many have pen friends or swap tapes. Many more are members 
of specialised short wave societies, who issue news sheets and 
organise services -mostly on a non -profit basis. 

Those with short wave sets can keep in touch with the whole 
world. And those who acquire a transmitting licence can not only 
hear the world but talk to it as well (when the bands are open!). 

Yes, the "ham spirit" is a real thing. Whether it really 
contributes to world peace and fellowship in a materially effective 
way is perhaps open to dispute. But it certainly does more to 
bring mutual tolerance and understanding than many activities 
on a higher level! 

And we can be sure that the average amateur radio enthusiast 
will continue instinctively to promote goodwill in his own quiet 
way, not as a duty or an obligation but simply because that's 
the way he is. 
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NEWS AT HOME 
AND ABROAD 

February, 1965 

New Semiconductor Light Source 
SOMETHING new in light sources has recently been placed on 

the market by Ferranti Ltd. The new device is based on radiative 
recombination at a p -n junction, and subsequently has been termed 

a crystal lamp. In fact it is a 
" semiconductor light" which in 
operation acts as a forward 
biassed gallium phosphide diode 
being suitably doped to produce 
electroluminescent radiation of 
7,000 anstroms (red). 

Its physical appearance is of a 
cylindrical -encapsulation of 
transparent plastic with two wire 
leads emerging from one end (see 
accompanying illustration). 

Ferranti claim many potential 
applications for the lamp, in 
industry generally but particu- 
larly in instrument and indicator 
applications where its small size 
-typically 0.03ín. x 0.04in.- 
and low operating currents, are 
particularly advantageous. An 
obvious environment is transis- 
torised equipment in which the 
voltage and current levels are 
suited to its use as. for example, 
a simple on /off indicating device. 

P.W. Gift Puts School on the Air 
IN response to an appeal for help in choosing a short wave radio 

set from the headmaster of Pilgrims School for asthmatic boys 
at Seaford, the Managing Editor of PRACTICAL WIRELESS, Mr. A. T. 
Collins, and the Assistant Editor, Mr. L. E. Howes, recently made 
the trip to Seaford to visit the school on behalf of the magazine. 
With them however, went a new Lafayette communications receiver 
which, it was decided, would prove of more use to the boys in 
setting up a short wave receiving station than mere advice. 

The headmaster Mr. R. Brooks, had written to PRACTICAL WIRE - 
LESS as he felt a set which would receive amateur transmissions 
would be helpful to his 58 pupils. So early in October, Mr. Collins 
made the presentation of the receiver to the school and accompanied 
it by a set of books on oasis radio. 

Now local radio enthusiasts have volunteered to help in setting up 
the station so that the boys of Pilgrim School can begin their short- 
wave listening hobby. 

Bays of Seaford's Pilgrims School surrounding the Lafayette receiver donated 
by "Practical Wireless ". 

GALLIUM 

PHOSPHIDE SLICE 

ALLOYED SPHERE 

COPPER MIRE 

O 005' DIA./ 

TRANSPARENT PLASTIC 

EMBEDDING RESIN. 

0 030' DIA 
0.040" LONG 

DOPED GOLD MIRE 

0005" DIA. 

This illustration makes clear the 
construction of Ferranti's new crystal 
lamp -a semiconductor light source. 
The average brightness of this unique 
lamp is 10 -40ft. lamberts and it 
remains visible under an illumination 

of 20ft. candles. 
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NEW NATO AERIAL IS EUROPE'S LARGEST 
THE largest aerial system in Europe has recently been completed 

at Anthorn, near Carlisle. The aerial has been erected for the 
North Atlantic Treaty Organisation's Anthorn v.l.f. radio station and 
consists of 13 masts, arranged as a " six- pointed star " with a centre 
point, supporting a network of diamond -shaped panels forming the 
aerial (see illustration below). 

The main contractor for the station was Continental Electronics 
Systems Inc. of Dallas, Texas, working to the requirements of the 
British Post Office, with British Insulated Callender's Construction 
Company Limited undertaking the design, supply and erection of 
the masts. 

The outer ring of six masts -each 618ft. tall -is 2,148ft. in radius, 
í61B with the inner ring of 678ft. tall 

masts having a radius of 1,277ft. 
The central mast from which the 
aerial panels radiate, has a height 

T. of 748ft. 
A further impression of the 

immense size of the system may 
be gained by considering the 

5Th 6711 specifications for the station 
earthing system. This is virtually 
a copper mat covering the whole 
of the site. 9 to 12in. below 
ground. Lines of 8s.w.g. soft 
copper wire radiate from the 
centre mast with 2° of arc 
between each, requiring in all, a 
total of 75 miles of copper wire. 

The construction of the aerial 

ar 
Looking down on the An thorn vif. 
station from one of the outer masts, 
showing one of the massive insulators 

in the foreground. 

panels called for some 20 miles 
of steel -cored aluminium con- 
ductor, which were cut and pre- 
stressed on the site before their 
assembly. At each corner of each 
panel, 40ft. long insulators 
support the aerial. These insula- 
tors are fitted with tWo corona 
rings, one 15ft. in diameter, the 
other 12ft. in diameter. 

The Radio Show Goes International 
FOR the first time ever, this year's Radio Show at Earls Coúrt, 

London, will be international in scope. Ever since the days of 
Radiolympia, it has always been a national show with a British - 
made -only policy. Now it is hoped that exhibitors from abroad 
will help boost attendances. 

The promotion and organisation of the annual exhibition has 
been taken over this year by Industrial and Trade Fairs Limited 
from the previous organisers, the British Radio Equipment Manu- 
facturers' Association. 

The dates of the 1965 Radio Shows have already been announced 
as 25th August to 4th September. 

100kW Transmitters for Malaysia 
THE Gates Radio Company, a subsidiary of the Harris -Intertype 

Corporation of the U.S.A., has recently completed a Govern- 
ment of Malaysia contract for three high powered 100kW short 
wave broadcast transmitters. The transmitters will be the most 
powerful in Malaysia, and will be used by Radio Malaysia for long - 
range international broadcasting to inaugurate its new " Foreign 
Broadcast Service" to neighbouring South -East Asian countries. 

These transmitters are of a new 
air -cooled design, employing high 
level plate modulation and utilis- 
ing conservatively rated compo- 
nents especially chosen for 
reliable service in areas of 
extreme temperature and humid- 
ity; conditions such as may be 
expected in Malaysia. 

RENOVATIONS AT RUGBY 

THE 16kc /s world-wide trans- 
mitter at Rugby (callsign 

G.B.R.) is to be renovated. 
This was announced recelñly 

by the G.P.O. and now another 
armouncement from the English 
Electric Valve Company Limited 
has confirmed that its output 
stage will be re- equipped with 
EEV BY1144 triodes. This 
modification means the replace- 
ment of the 54 water -codled 
triodes, type CV1600 previously 
installed in three banks of 18, 
where two banks provided the 
210kW output and the third 
remained on standby: All these 
will be replaced by only three of 
the English Electric valves, these 
being vapour -cooled power triode 
types, two of which will provide 
double the original output and 
leave the third on standby. 

HEREFORD'S NEW RELAY STATION 
THE sound transmitters at the BBC's v.h.f. sound and television 

relay station at Hereford were brought into service during 
November last year. Transmissions of the Midland Home Service 
is on 94.1Mc /s, the Light Programme on 89.7Mc /s, and the Third 
Programme /Network Three on 91.9Mc /s. Horizontal polarisation is 
used. 

The new station will improve v.h.f. /f.m. reception for the 40,000. 
people in the City of Hereford and its environs. 
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BUILDING A 
TRANSISTOR 

by 
S010 ORGAN G. W. Hardy 

AFTER many experiments with various types 
of audio oscillator, the author decided to build 
a musical instrument, using the well -known 

multivibrator circuit. This will be familiar to 
many readers, as it is frequently used for a signal 
probe in radio fault finding. 

In the instrument about to be described, instead 
of the usual thin reedy tone, we have a really 
musical output which can be fed into any amplifier 
and will provide tones resembling the oboe, horn 
and cello. 

Furthermore the tones can be varied with slow, 
medium and French or continental vibrato (the 
latter resembling a French accordion). 

Percussion is also provided with (1) fast decay; 
(2) slow decay; thus simulating plucked strings 
of banjo, guitar, etc. 

Note Generator Circuit 
The circuit (Fig. lb) will now be explained. This 

is divided into two sections, as recommended in 
actual construction. Section 2 is the musical note 
generator -a straightforward multivibrator except 
that instead of one, we have a series of resistances 
in the base of Tr4. 

R11 is a limiting resistor to protect this 
transistor. VR2 is a variable resistor used for 
setting up the tuning to correct pitch. For con- 
venience it is brought out handy to the keyboard. 

Playing the highest note on the keyboard 
connects VR2 to the negative line and sounds the 
highest note. The remainder of the resistors in 
the series are tapped off to the key contacts and 
when the bottom note on the keyboard is played, 
the whole series will be in circuit and sound the 
lowest note. 

The range of the author's instrument, as 
described here, is 29 notes from C in the bass to 
E in the treble (see Fig. 2). 

. It will be appreciated from the foregoing why 
chords cannot be played, and if more than one 
key is played together, only the uppermost. note 
will sound. This is a very practical advantage 
in a monophonic organ such as this. 

The series tuning has some disadvantage and it 

is not desirable to extend the range for any single 
oscillator much beyond the two octaves. 

Vibrato Circuit 
The base of Tr3 receives the low frequency 

impulses, generated by the oscillator (Section. 1, 
Fig: t), which provides vibrata. The IMS1 variable 
resistor VIU is a preset by which adjustment can 
be made to obtain a slow vibrato. 

One turn of the vibrato switch places R3 in 
parallel with VR1 and we obtain a medium speed; 
one more turn of the switch and we have a fast 
speed.. It is possible that these two resistors may 
need.. some slight alteration of values owing to 
difference in tolerances; however, it would be easy 
to, experiment here as they are soldered directly 
on to the switch. Obviously slow speed must be 

correct.before alterations are made. 
The vibrato switch Si (Fig. 1c) is mounted under 

the keyboard for easy adjustment whilst playing. 
Another switch S2, cuts out vibrato when not in 
use. 

Buffer Stage Circuit 
,thë output of the note generator is taken from 

base o1. Tr3 via the 0.01µF mica coupling capacitor 
C6.. This gives a more useful waveform for our 
purpone than if taken from the collector of Tr4. 
A mida capacitor is preferred here for stability. 

This output is 'fed into a buffer stage (Fig. 3a), 
otherwise changing over of tone circuits would 
affect the pitch. 

Tone Circuit 
This . -is shown in Fig. 3a and follows usual 

practice except that instead of using three separate 
stops it was decided to use another 3 -way switch 
(S3). 

This way the tones cannot be added as in usual 
organ practice, but experiments proved that there 
was" nothing to be gained by so doing. 

Pre -amplifier and Percussion 

The .final stage is a pre - amplifier which, with 
the .aid of one extra contact per key, has the 
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additional function of providing' percussion. This 
is a trick circuit and with the key action devised 
by the author works very effectively. 

In normal playing L -M (Fig. 3a) is shorted (mid - 
position S4A -see Fig. 3a). The percussion key con- 
tacts, although still working, are now inoperative. 
Only the key primary contacts (Fig. lb) are now 
effective. being normally open and contacting the 
-3V (No. 1) negative strip when keys are pressed 
down in playing. 

For percussion, short circuit on L -M is removed 
and replaced by a 1 -2fsF capacitor. Current is 
now diverted via the secondary key contacts (Fig. 
3a) which are normally closed, at the sane time 

Slow Medium Fast _ S2 

WIRELESS 941 

It would seem a good idea to switch in a further 
stage of amplification when using percussion. How- 
ever. as this would lead to further complications, 
it was decided to do the reverse and cut down 
volume on normal playing -after all we shall have 
plenty of amplification to spare in the main 
amplifier which follows. 

When changing over from percussion to normal, 
switch S4B will close and bring R30 in parallel 
with the lower part of the expression control. This 
will reduce the volume according to the value of 
R30 which, in the writer's case, is 20kf2. This 
works quite well, once adjusted to a level volume. 

VR3 (Fig. 3a) is the expression volume) control, 

Series key, 
resistances 

Lowest 
note 

-3V (No.1 

R6 SIB 
4.750 S 

47M11 
-.--Top note 

tuneable 

R13 

F0 

S. 

M 
S1C 

F. 

0.15.íF 

Rec ...,._ _ 

Tr2 
Red spot 

R8 
1M0 

R9 
47okn XB102 

Fig. la: The vibrator stage of the circuit (Section I). 

charging up the selected capacitor. 
When a key is now depressed, the primary 

contact is made and sounds the note selected. 
immediately afterwards the secondary contact is 
broken and cuts off the sound, which however 
fades away or decays slowly or fast according to 
the value of the capacitor now spanning L -M. 

When using this device in playing, it will be 
necessary to use " clean " fingering (staccato) as in 
fact it will seem natural to do, with the percussive 
sound produced. 

Conversely, with percussion switched off and 
playing normally. a lingering (legato) touch is 
desirable but playing technique will be gone into 
more fully later in this article. 

It will be noticed that a 47kí2 resistor R28 is 
in series with the percussion contacts. This 
eliminates unpleasant contact noises when playing. 
Unfortunately it also reduces the volume, so that 
there is too much contrast when percussion is 
switched off. 

Vibra 
in 

to 
O 

Fig. 

X Y 

Common +vet 

II 11 Output° 
C5 C6 to , 

0.1NF 0.01).íF Buffer 
m;ca stage , 

lb: The note generator stage 
(Section 2). 

Vibrato 
Keys in 

Fig. le: Details of the SI 4,iivitch 
connections. 
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Fig. 2: The tonic sol -fa 
range of the organ. 

PRACTICAL WIRELESS 

it the writer's case controlled by a foot pedal 
to be described later from which a two yard length 
of screened cable can be plugged into a socket 
fitted to the organ case. 

Connecting to Main Amplifier 
Another screened socket 'of a different type - 

to avoid accidental interchange -will receive the 
screened lead from the constructor's amplifier. 

This can be a transistor amplifier, in which case 
the coupling capacitor C17 can be increased in 
value to 10µF. 

It is not advisable to use an amplifier with live 
chassis, but if one is used a high voltage 0.005- 
0.01µF capacitor should be inserted between the 
organ and chassis. This will probably give rise 
to some hum, which however slight, will mar the 
tone of the organ. 

Should there be a volume control on the 
amplifier, this should be set at full volume when 

( 

R16 
12k6 

C7 
1PF 

lr 

17 R21 

Morn 

22kä 

Oboe 30059F 

CNIO 

18kO 

' BUFFER STAGE 

Ce 
QSyF 

R22 

2 

R23 
R20 8 2kn 47kn 

C1O C11 
Taoo.F T000PF 

TONE CIRCUIT 

C12 

toñ 

February, 1965 

the pedal is fully depressed and then left at that 
setting. A tone control, if fitted, can be adjusted 
to one's liking. 

Design of the Case 

The writer's instrument is built around a dis- 
carded accordion keyboard of 29 notes. The note 
generator is designed to sound the notes from C 
to the bass to F to the treble (Fig. 2). 

The case measures lft. by lft. tin. and 4 }in. 
deep. A leather strap handle is fitted at one end. 
The amplifier which contains an Bin. speaker is 
of similar size also with a handle, so that the outfit 
is quite portable. 

All organ controls are brought out to the front, 
just below the keys; and each end of the case 
has a length of lin. x #in, aluminium angle, so 
fitted that two flanges can slide upon two runpers 
fitted under the treble of a piano. 

The expression control being pedal operated 
leaves the left hand free for accompanying on the 
piano. With the cable connected to the amplifier, 
the outfit is ready for use. 

Alternatively the instrument could be designed 
to play as an accordion. In this case, the controls 
(including expression) could be arranged for the 
left hand and then only needing one screened cable 
to the amplifier. 

S4A 

R26 
12kO 

R27 
tkn 

C14 
o-1yF 

C15 
2 F R PerCUetlOn tpntaCt, ...,.J 

R28 47kn 

ed spot 

1 

250F 

5483' 

R30 
20kn 

1R29 
120kn 

M 6v (N 3.1 

C17 
0.019F f To 

ampllfleOCIO, r 

VR3 
5OOkn... 
Log 

To transistor O power 
ampIrNer 

PRE -AMPLIFIER AND PERCUSSION 

Fig. 3a: The buffer stage, tone and preamplifier and percussion sections of the circuit. 

Fig. 3b: Wiring de- 
tails of the percussion 
on,off switch, 54. 

OComm,n ityl1 

-3V (Ng 1) -3V (N'2) -64N93) 

Batteries 
type 1839 
3 volt 

Fig. 4: 55 an4 battery con- 
nection details. 

S5 
Q Common + 

to panels 
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Also it could be designed as a solo (upper) 
manual. to use with a single manual electronic or 
reed organ. 

Power Supplies 
Battery No. 1 (3V) supplies power for vibrato 

and note generator. Battery No. 2 (3V) supplies 
the buffer stage. Percussion and pre -amplifier 
stage is powered by two similar 3V batteries 
connected in series to give 6V. 

All positives are common and taken to a two - 
pole on /off switch S5 and wired as shown in 
Fig. 4. Although they are shown as being together, 
it is preferred to secure each battery with a clip 
near each panel. 

A two -pole switch is necessary owing to the 
3V difference in potential between the batteries. 
Type No. 1839 3V batteries have been used 
throughout, and as they last at least a year, all 
connections are soldered. 

It is recommended that the two cells in each 
battery are pushed out of the case and the negative 
of one cell connected to the positive of the other 
with a short length of thin stranded flex and then 
reinserted into the case. 

RemenSber that the cell case is negative. 
especially before finally connecting to their 
respective panel tags, otherwise damage will result 
to the transistors. 

Wiring Note Generator (Fig. 5) 

It is advisable to start by wiring up the note 
generator, for which a hin. paxolin panel about 
3in. x 4-tin. is required. 

The components are mounted on this panel, the 
wire ends being cleaned and bent over at right 
angles and pushed through holes in the panel for 
wiring up on the underside. 

Thin insulated connecting wire should be used 
and where a junction has to be made, if a piece 
of systoflex of a sliding fit has been previously 
slipped over the connecting wire covering, this 
can be pushed down over the junction after it 
has been soldered. Leave transistor leads full 
length, even if they have to be long routed. 

All wires should be cleaned, and tinned before 
soldering. A heat shunt should be applied to the 
wire between the iron and transistor, as well as 
wires to small electrolytics. 

A common dodge is to use a pair of tapered 
flat -nose pliers and stretch a rubber elastic -band 
across the handle, thus leaving both hands free 
for soldering. 

Red spot " transistors have been used through- 
out with the exception of this note generator, for 
which we desire good stability in order that 
musical pitch will remain reasonably constant with 
varying temperature. After experiments it was 
decided to use the Mazda XB102 transistors which 
were found to be very stable. 

Before drilling the panels it is a good idea to 
lay out the components on a piece of cardboard 
of same size as the panel, piercing holes where 
required and trying the layout, which should 
include space for five soldering tags. 

When satisfactory, the card can be used to mark 
out the holes on the paxolin for subsequent 
drilling. Five soldering tags should be fitted at 
one side, convenient for external connecting and 
with a sharp pointed awl, the following legend 

COMPONENTS LIST 
Resistors: 

RI 2.2kS2 R16 12kí2 
R2 4700 RI7 IBka 
R3 470k S2* R18 22kí2 
R4 IOOki2* R19 I8kf2 
R5 27kí2 R20 8.2k12 
R6 4.7kS2 R2I 47kí2* 
R7 4.7MS2 R22 47k12* 
R8 IMS2 R23 47k52* 
R9 47OkQ R24 220kS2 
RIO 2.2k0 R25 IOk52 
RI 3.3kí2* R26 12ka 
R12 27k12 R27 Ik52 
R13 Ik12 R28 47kí2 
RI4 220k52 R29 120kfl 
RI5 I50kQ R30 20k12* 

All 10% }W carbon. 
* May need slightly different value. 

Tuning Resistors: 
Recommended list of preferred values, all -}W. 

2x4.3k11 
2 x 4 7kfl parallel 

2 x 5 6ktl connecting 

2 x 6 8 

For 

kS2 
to obtain 
half values 

I x 68052 
2x82012 
5 x Ik12 
4 x I.2k(2 
4 x 1.5k121 
4 x 1.8k11 For 
4,x 2.2kQ single and 
4 x 2.7kû parallel 
4 x 3.3k12 connecting 

Capacitors: 
CI 1µF paper 
C2 0.5µF 
C3 0.OSµF1in 

0.10µF P 

C4 0.05µf 
C5 0IµF 150V 
C6 0.01µF mica 
C7 1µF electrolitic I2V 
C8 0.25µF paper 
C9 3,000pF 
C 10 1,000pF 
CI I I ,000pF 
Cl2 0.1µf 150V 
C13 25µF electrolitic I2V 
CI4 0.11AF 150V 
CIS 211F electrolitic 12V* 
CI6 lµF electrolitic 12V* 
C17 0.01µF 350V ' Subject to experiment -see text. 

Transformers: 
TI, T2 See text 

Potentiometers: 
VR I IM Q skeleton type 

pre -set 
Switches: 

SI 3 -pole, 3 -way wafer 
S2 S.P. on /off toggle 
S3 S.P. 3 -way 

Transistors: 
Trl Red spot Tr4 X8102 
Tr2 Red spot Tr5 Red spot 
Tri XB102 Tr6 Red spot 

Sockets: 
SKI Coaxial 
SK2 Phono (panel mounting) 
SK3 3 -pin Continental (panel mounting) 

VR2 I k 52 w.w. 
VR3 500ktZ log. 

S4 3 -pope, 3 -way 
S5 2 -pole, 2 -way on off 

push -pull type 
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should be scratched on the paxolin adjacent to 
the appropriate tag: + VIB.IN.. O.P. KEYS --No. 
1 3V O.P.; being of course for output from that 
panel. 

Care should be taken that the transistors are 
wired correctly, as layout is reversed upon turning 
the panel over for wiring: and it is therefore 
suggested that the letters C B and E are scratched 
on the underside of the panel against each hole 
through which these wires will pass from each 
transistor. 

Fixing 
screw 

41,2" 

Assuming that all wiring has been checked and 
found correct, it will now be possible to try out 
the oscillator by connecting tags + and O.P. to 
high resistance headphones. 

A variable resistor of about 5kí1 should be con- 
nected across tags marked keys and - No. 1 3V. 
Then connect the positive of a 3V battery to the 
+ tag and if a lead is taken from the battery 
negative, this when touching the - tag should 
produce a sound which can be varied in pitch by 
rotating the variable resistor. 

y 
Tbpa lin 

panel 

Fix in 
screw 

Fig. 5: Wiring and layout of the note generator. 

Output to vibrato switch Si 

Y X 

3" 

jsópaxoun 
panel 

common +vf line to 
master switch 

Vibrato input from 
switch Si 

Output to puffer 
stage 

Tb top key E tuning 
"1-- pot VR2 and 4.7M11 
resistance on V1B switch 

Tb -3V No.1 ana one 
w.. end of key contact 

long strip 

Common +ve line to 
master Switch 

Anchored 
fixing screws 

Long tag on 
skeleton potentiometer 

through slot 
and bent over ); 

to secure r' 

©Fixing screw 

ei 

Fig. 6: Vibrator wiring details. 

To 1 vibrato switch 
Si and through 52 

to -3V (No 1) 
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Wiring the Vibrato Oscillator (Fig. 6) 
This panel can be of same size and wired up 

in a similar manner. The 1 MSl potentiometer 
VR1 is a skeleton type preset and is mounted on 
the upper side of the panel. 

Four soldering tags should be conveniently 
positioned and bear the legend: + O.P.(Y) O.P.(X) - (Z). 

The wiring of the three -way switch is clearly 
shown in Fig. lc. As drawn it is in the slow 

Common 
+ve E 

Battery 
Nat 

Fining screw 

WIRELESS 945 

clicks should now he heard, if not the 1Mf) 
potentiometer may need adjustment. 

If there are still no clicks, set the potentiometer 
about halfway and place a fixed resistance of 
about 470kí1 in parallel with same by spanning 
-Z and Y, again slowly rotating the track arm. 

If no clicks are heard, it is possible that one 
or both transistors are unsuitable and substitution 
should be tried. When working properly it should 
be possible to obtain four to five beats per second, 
without the fixed resistor in parallel. 

ro S3 To muting arm 
No connections Cello Horn Oboe on 53 

M E E . Fixing screw 

Primary -1--r.. 
TI 

._ R2S__ 

iron ,; 
from n 
generator 

r ``-R24 J..Q 

'Paxolin panel 

Solder 

battery <LJO.3 To L 
and H on 

peer lussion 54 strips . "on 
bass entl staple 

treble end 
and 

tó1: on 54 

Continental 
2 core screened 3-pin Plug 
cable from pedal 

to 3 -pin plug 

To 
P on S4 

Corrrrrrorr 
+ve on 
battery 

No.3 
ana r malt 

switch 

Fig. 7: Layout of components and wiring connections of the buffer stage, tone and preamplifier panel. 

position, next is medium and finally fast (French 
vibrato). The purpose of R7 4.7M0.1 is to 
increase the amplitude or depth of slow and 
medium vibrato. 

The layout of the wiring in these panels is not 
critical, but panel inter -connections should be as 
short as possible and miniature microphone 
screened cable has been used as much as anything 
for its tidiness. 

This also applies to connecting up switches to 
panels, including vibrato negative and on and off 
switch. This latter is in the negative lead from 
battery No. 1, a lead from the switch going to 
-(Z) on vibrato panel. 

This panel can now be tested (without the three - 
way switch) in a similar manner to the note 
generator, but in this case we connect a 0.1µF 
capacitor to tag O.P.(X) the other side of the 
capacitor to one side of headphones, and the other 
side of headphones to + tag. 

A 3V positive battery is now connected and a 
lead from the negative of the battery, preferably 
with a crocodile clip connected to -(Z). Slow 

Buffer Stage, Tone Circuit and Pre -amp (Fig. 7) 
This is our last panel (Fig. 7) and for a suggested 

layout see Fig. 7. The soldering tage are arranged 
to suit the writer's particular layout and may be 
found suitable by other constructors. 

The buffer stage must have a separate battery 
as shown. 'T1 is a driver transformer as used in 
small transistor radios with push -pull output. A 
capacitor is wired across one winding and the 
centre tap ignored. T2 is a small transistor type 
interstage transformer and one winding is left 
open. 

is scope for experimenting here, with 
whatever types one has to hand. Switches S3 and 
S4 are brought out to the front of the instrument 
under the keyboard. 

R21, R22 and R23 could of course have been 
wired as a single resistor of 47kfl between switch 
arm and C12, but this layout, was adopted as these 
three resistors also serve to level off the volume 
of each separate tone output as may become 
necessary with other transformers. 
NEXT MONTH - THE KEYBOARD AND CABINET 
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PART ONE 

CABINET AND CiIASSISTECHNIQUES 

IT is the object of this short series to deal with 
the "non- electronic " side of the hobby; what 
can be loosly termed the " Ironmongery " side 

of it- chassis construction, cabinet making and 
finishing. 

The series is aimed primarily at the novice, but 
more experienced readers may find much of 
interest, particularly in such matters as glass fibre 
cabinet construction, chemical finishing of metals, 
eta 

Chassis Construction 
The most elementary type of chassis is the 

"breadboard ", consisting simply of a slab of wood 
on which components and controls can be easily 
mounted when making temporary hook -ups or 
testing experimental layouts. 

-Components such as transformers, chokes, tag 
strips, terminal blocks, etc., are fixed with ordinary 
Wood screws. Valve bases and controls may be 
mounted on additional strips of wood or metal at 
right angles to the breadboard. " Bus -bars " may 
be used for h.t. and negative return lines. 

-An improvement on the conventional bread- 
board is to cover the entire upper surface with a 
single sheet of aluminium or copper foil, glued to 
the wooden surface with a suitable compound. 
Stich a board provides electrical continuity, for 
earthing, etc. 

These systems should be used only on temporary 
lash -ups, as the boards will be subject to heating 
and age and will bend or crack after prolonged use, 
resulting in unstable operation. 

For permanent set -ups, excepting for transistor 
equipment, an aluminium chassis is preferable. A 

BY F. L. THURSTON 

number of manufacturers produce ready -made 
chassis of excellent quality and reasonable price. 
Nevertheless, many readers will prefer to make 
their own, and the following notes may be of some 
use. 

A very simple method of construction, which 
involves no bending of metal at all, is shown in 
Fig. 1. Sheets of aluminium are cut to form the top 
and sides of the chassis and are bolted together 
with pieces of angle aluminium along the edges of 
the sheets. Additional lengths of angle may be used 
where extra rigidity is needed. 

The angle should be between } -',in. in width 
for all but the exceptionally large or small chassis, 
and the aluminium used for the chassis should be 
20s.w.g. up to about 2+ x 3in., 18s.w.g. up to about 
9 x Tin. and 16s.w.g. for sizes larger than this. 

The most generally used chassis is the " single 
sheet " type, and Figs. 2a 2b show two alternative 
ways to produce the same size chassis. Fig. 2a is 
probably the more difficult but more effective of 
the two methods. As well as bending to form the 
sides it is also necessary to add the four " lips ", 
marked A, B, C and D. 

When the chassis is finally formed, these lips 
must be on the inside of the two shorter side pieces 
and should be drilled through and bolted or 
riveted to make the chassis a rigid structure. In 
Fig. 2b these lips are not used, but separate pieces 
of angle or other strengthening fixtures take their 
place to give almost equal rigidity. 

Bending 
The actual method of bending the metal will 

depend on the facilities available to the construc- 
Aluminium angle bolting top 

to side plates 

Fig. 1: An underside view of o chassis 
assembled from flat aluminium plates 
bolted to aluminium angle. This form 
of chassis construction involves no 

bending of metal at all. 
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Ái 

----,See text 
0 0 

.0-2 

o C 

ol 

10" 

Bend along 
dotted lines 

iB 
io 

o o 

i < 2-0- 

o 
D 
0 

Fig. 2a. With this single -piece chassis all holes are drilled 
AFTER bending is completed, and the line of bend of lips is 

set back from main bend -see text. 

tor. For those that can afford it, special sheet metal 
folding machines are available and are a good 
investment. Those for amateur use range in price 
from about £6 10s. to £12. 

For the average constructor, a good vice may be 
used as a bending tool. Smooth faced jaws should 
be used to avoid marking the aluminium unduly 
when bending it. 

First cut the aluminium sheet to size and score 
with a scribing tool along the proposed lines of 
bend, on the underside of the sheet. The lines 
should not be scribed too deeply, or it may be 
found that when the bending is nearly completed 
fatigue fractures will occur along them. 

If, say, the vice is of the 4in. type the bending 
procedure for Fig. 2a will be as follows: insert 
lip A into the vice and ensure that the bending line 
is flush with the top of the vice jaws along the 
whole of its length, and tighten the jaws. 

Note that this bending line falls behind the 
bending line for the short side piece by the thick- 
ness of the basic material. 

Apply pressure and bend the metal over, making 
sure that the scribed line is on the undersideother- 
wise the lip will tear away or fracture along the 
line. A soft mallet can be used to help the bending 
operation along. 

A final sharp corner is obtained by placing a 
piece of scrap aluminium over the bend area and 
hammering down on it until the desired result is 
obtained. Repeat the operation with the remaining 
three lips. 

Next, bend the 5in. sides, and finally the IOin. 

Fig. 4: Two types of hole- cutting tools 
for chassis work. Holes of several 
inches in diameter down to holes less 
than one inch in diameter can be cut 
easily in aluminium sheet with both 

tools. 

-r 

Bend along dotted lines 

All major 
dimensions 

as for 
Fig.2a above 

Angle 
piece 
4 -off 

947, 

.......s.. MIA; I. 

Fig. 2b: With this form of construction, "lips" are re 
placed by aluminium angle. After bending, the sides of 

the chassis are secured with the angle pieces. 

DNB trough haw 

Fig. 3: A simple device for extending the effective length.* 
vice jaws. 

sides. When the side to be bent is longer than the 
vice jaws it should be bent in a number of stages, 
starting with a small angle of bend at the left and 
then working along the length of the side until the 
same angle of bend is, obtained throughout,,, 
returning to the left again with a greater angle of 
bend, repeating the procedure until the final sharp 
angle is obtained. 

The effective length of the vice jaws can be 
extended with the simple gadget shown in Fig. 3. 
Made from two lengths of angle iron or steel and 
held parallel by bolts passing through the two . 

guide holes, the gadget can be made even more, 
useful by filing the top faces flush with each other, 
and case hardening the whole assembly. 

The device can then be used when sawing or 
filing a straight edge along aluminium, etc., as well 
as for marking out and bending. 

A._...Cutting tool 
B.. Cutting edge 
C_....Piiot drill 
D...... Body slotted to allow movement of 

A_ Carrier 
B__Cutting tool 
C- ....Pilot drill or pOkd 
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Holes in Sheet Aluminium 
A number of manufacturers produce punches 

that cut holes of fixed size, ranging from about 
-tin. to 2-fin. diameter and ranging in price from 
a feW shillings to a couple of pounds each, Usually 
of the " screw down " type, with a punch in two 
parts drawn together by a bolt, a pilot hole must 
be drilled through the aluminium before the 
punches can be used. 

At least one manufacturer produces a double - 
ended punch so that one gets, in effect, two punches 
for the price of one. Punches are available for 
cutting square as well as round holes. 

The advantages of these punches are the ease 
with which holes can be cut with them and the 
fact that almost no " cleaning up" is needed with 
a file afterwards. The major disadvantage is their 
cost. 

Another tool that is available for cutting round 
holes is shown in Fig. 4. Consisting of a central 
drill and a bar set at right angles to it, with an 
adjustable cutting bit on the bar, the device enables 

t - "steel plate. 
harden alter 

drilling and 
cutting 

WIRELESS February, 1965 

When cutting rectangular holes in sheet metal 
the method that most text books recommend is 
shown in Fig. 5. The size of the required hole is 
carefully marked out with a scribing tool and a 
second set of scribe lines are drawn about hin. 
inside of the first set. 

A tin. drill is then Used to drill a complete series 
of holes along the entire length of the inner lines 
until the entire strip is cut away and the centre 
section can be pushed out. The jagged edges of the 
hole are then carefully filed down to .the outer set 
of scribe lines and the hole is finished off. Note 
that if a 4 x 4iìí. hole is cut by this method a total 
of 128 small holes must be. drilled! 

A better method is to first drill a tin. hole in 
each corner after marking out the outer scribe 
lines, and then simply cut out the hole using a fret 
saw with a metal cutting blade, or a " Keyhole " 
or pad saw. The whole centre section can then be 
removed within a couple of minutes! ' 

The metal cutting blades can be purchased very 
cheaply from most tool shops and are surprisingly 

strong in spite of the fact that 
they are less than hin. deep. 
They could, in fact, be used to 
cut a hole only tin. square if 
required ! 

The least expensive method of 
all for cutting large round holes 
is to make up a template in about 
fin. sheet steel which is then case 
hardened. In use the template is 
bolted down to the chassis and 
the hole cut out with the fret saw. 
Fig. 6 shows such a template; 
made for cutting 1fin: valve base 
holes. 

Manufacturers of valve bases 
do not seem. to have standardised 
the radius from the centre hole 
of the base securing bolts, so pro- 
vision has been made for three 
sets of bolts at different radii. A 
slot could also be used here. 

0.`Drill holes 
for valve 

base securing bolts 

Fig. 5 (left): A simple method of cutting rectangular holes. 

Fig. 6 (right): A case -hardened template for cutting 1fin. valve base holes. 

holes ranging in diameter from less than an inch 
to several inches to be cut with a single tool. 

Some of these adjustable cutters are provided 
with a bar extending on both sides of the drill and 
have a bit on each extension, resulting in a 
smoother cutting operation (Fig. 4). Both types 
are available from most radio and tool stores. 

With these tools the holes need to be cleaned up 
with a file after cutting, but they are an excellent 
investment and are the only tools that will cut 
large diameter holes reasonably well. 

When drilling holes in aluminium the drill will 
tend to wander and unless care is taken the final hole 
will be off -centre. It is therefore advisable to start 
off with a small pilot drilling to reduce this wander 
as much as possible, and to cut the hole in a series 
of progressively larger drillings rather than in one 
single operation. For a similar reason, power drills 
must not be used unless they are mounted in a 
stand. 

When cutting holes for valve bases, etc., and 
punches are not to hand, a carpenter's bit makes 
an excellent alternative. This tool, like the adjust- 
able hole cutter, is best used mounted in.a carpen- 
ter's brace. 

Printed Circuit Techniques 

Printed circuit boards consist of a sheet of 
copper foil bonded to a sheet of Paxolin or similar 
insulating base, surplus foil being removed by etch- 
ing. Un- etched boards are available from the 
larger, radio stores, but are fairly expensive. 

The experimentally minded constructor can make 
his own boards by bonding a sheet of copper foil 
to a suitable base, using a waterproof adhesive 
such as Durofix, Araldite, etc. 

The base should preferably be Paxolin or a simi- 
lar type of insulation, but less expensive materials, 
such as 3 -ply wood, can be used, providing steps 
are taken to ensure that they are made non - porous. 
This can be done with plywood by first thoroughly 
drying it in an oven at a fairly low temperature 
over a long period of time and then soaking the 
assembly in a good quality varnish. The base must 
have very good insulating properties. 

An alternative to copper foil is aluminium foil 
with an electro- plated copper deposit on it. The 
plating can be cartied out with a minimum of 
facilities. Bond a sheet of aluminium cooking foil 
to the base; and, after it has throughly dried, clean 
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BRAND NEW AM /FM (V.H.F.) RADIO GRAM 
CHASSI AT £13.13.0 (Carriage Paid) 

f baeeie site 10 r 5} z 51 in. high. New mantes,'ure. Dial 14) x 110. In 
colours, predominantly gold, 200.260e. A.C. unit. 

l'Iek -up. Ext. Speaker. Ae.. E.. and Dipole lookeir. Five pueb button. - 
OFF L.W., M.W., F.M. and Gram. Aligned and tlated. O.P. TranslOrnrer. 
Tone control. 1000.1900 M.; 200.560 M.; 88.98 Mc /e. Valves 2280 rest.; 
20E81, EPOS. EABC80, EL84, ECCOS. 
10 x tin. ELLIPTICAL SPEAKER 251- to purchasers of this chassis. 
TERMS; (Chaeete) 18.10.0 down and 6 monthly yments of 66.4.0. Cheap 
Room Dipole for V.H.F.. 12/6. Feeder 6d. per d. 
ALTERNATIVE DEMON. L.W. 1000.1900 8.W. (9.16 Mo /.); M.W 
190.1476 M.; V.H.P. 87.100 Mete.; Gram position. Otherwise similar to 
shove chants. Price 116.15.0 Parr. paid). TERMS: 68,10.0 down and 
e monthly payments of 16.4.0. Circuit diagram 2(0. 

PUSH -PULL 0 -P. 
AMPLIFIER £5.5.0 

(6/- Carr.) ' 

Brand new 200.240 A.C. main. 
Bass, treble and vol. controls 
with valves EZ80. ECC83 and 
2- EL14'. giving fuB 8 w. Chiesi. 
12 z 05 z 2)in. With o.p. trans. 
for 2.3 ohm speaker. Front panel 

(normally screwed to chasels) may be removed and used as "filing panel." 

LAFAYETTE BRAND TAPE 
FULLY GUARANTEED AT RECORD LOW PRIORS 

II7LAR RASE 
n. Stand. play,. 1,10010. 18/9 

lin. Long play, 1,000ft. 21/6 ' 

5in. Double play, 1,20011. /6 
541n. Double play, 1.800ft 2f /9 

1 

lin. Double play, 2 400ft. - 2716 
am. Triple play, 450ft. (Plain white borts) 16/9 
din. Triple play, 900ft. (Plain white boxes) 24/9 
61a. Triple play 1,800ft. (Plain white boxes) 4619 
5 }1n. Triple play, 2,400ft. (Plain white boxes) 60/6 
7fn. Triple play, 2,800ft. (Unboxed) 82/6 

ACETATE BASE MESSAGE TAPES 
Sin. Stand. play, 60011. ... 9/10 31n. Stand. play, 150ft. 8/9 
71n. Stand. play 1,20ott. .. 12/9 lin. Long play, 225ft. 6/6 
Sin. Long play. 900ft 11 /- 31n. Double play, 30014..... 8/8 
Silo. Long play. 1,200ft, 18/9 31n. Trine play. 450ft. .... 16/6 
71n. Leng play. 1,80011.9 16/6 

Pos2ge 1/. per reel (4 or more poet free) 

6ELFPOWERED VHF TUNER 
CHASSIS. Covering 88 -95 Me /s. Mollard 
permeability tuner. Dime. 0 z fl z 

í8n. high. Veivee 521006 ono 2- EF89'. 
alpe 2 diode, with EZ80 testifier. Maine 
transformer. Folly wired and tested 
ONLY 26.17.6 (carr. paid). Room dipole 
12/6. Feeder e0. per yard. 

6- TRANSISTOR 
PORTABLE - Fully Built 
The "8('A LA" for only 67.10.6 earn 
paid. 8) x 2 x Soin. high. Choice of 
colours. Reine. M.W. and L.W. 
Ferrite aerial Battery 2/9 extra. Printed 
circuit. Nicely styled. A profeseional 
job 31inr Speaker. Fully tenable M.W. 
and L.W. Superhet circuit. 

BATTERY ELIMINATOR 
For I Low Consumption Valves (96 range, 95v. 1amA and 1.4.. 12SmA 
42/8 (4 / -). 200.250v. A.C. Also for 250mA. 1.4v. and 00v. 15mA at 
same price. Two separate units to replace existing batteries. 4 x 24 x 2jin. 
and 3 x `J} x liin. 
ALL ITEMS ARE NEW AND FULLY BUILT UNLE66 OTHERWISE 
STATED. TESTED BEFORE DESPATCH. Delivery by return. 
Teems available on Items over 16. Send (3d. (etampe will do) for 20 page 
Ilbsetreted cdtalogue. ('.O.D. e/6 extra. 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 
Regret overeesa orders cannot be executed. 

GLADSTONE RADIO 
NOTE NEW ADDRESS: -- (CLOSED 
66 ELMS ROAD, ALDERSHOT, Hants. WED.) 
(2 mine. from Ptation and B1Ve1. Alderebof 22240 

"REALISTIC 
1! 

`SEVEN' 
7 Transistor Superhet.. 350 
M,IUiwatt output, 4 -inch speaker. 
All components mounted on a 
single printed circuit board 
size 54 z 55in. In one complete 
aseembly. Plastic cabinet, with 
carrying handle. size 7 a 10 x 
3 }in. External Socket for car 
aerial. Ferrite rod aerial. 
Price for 'the complete parcel 
including Transistors, Cabinet, 
Speaker,' etc. and full Con. 
struction Data: 

P. St P. 4/0. 15.19.6 

........ e 

.r:.-._...-...__. 
FPO Battery 3/9. Data and inetrno- 
tlone separately 2 /6. Refunded if 
you purchase the parcel. 
Any parts supplied separately. 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
HIGH IMPEDANCE 

PRINTED CIRCUIT. 41n. z 2 }fn. 151n. over transformers. Output for 
3-ohm speaker. Suitable for microphone, record player, guitar and 
Intercom. 9 volt battery required. Frequency range 100 ope. to 25 Reps. 
Push -pull output clues B. Instruction sheet provided. Fully wired ready 
for use. Two types. 700 mw. 29/6; 1 watt. 41/ -, P. A P. 2/6. 

'4.to 5 WATT HIGH GAIN AMPLIFIER 
Only 15.15.0. (F. at P. Sid. Suitable for record player, radio, tape after 
equalleation.Double wound mains transformer. Fully built, For A.C. mains 
of 200/250 v. 14 d.0. neg. feedback. Controls are volume ;on /oñ), treble 
and bass. Contact cooled metal rectifier (bridge); ECC 83 and EL 84 
valves. Output for 3 ohm speaker. Chassie sire 65 z BM. (including spindle) 
oóerall height, including valve.. 65ín. High and low input by Phono 
socket.. 

E.M.I. 4 -SPEED PLAYER & P.U. (separate) 
83 in. metal turntable. 200.200v. motor. Turnover head. Our price 59/6 
(P. A P. 4/6). 

ir WATT AMPLIFIER- SPECIAL OFFER TO 
CLEAR STOCKS 

Our price ONLY 89/6 (poet 0 / -); a few only; valves EMU and ECL82 
with metal rectifier: 8 z 4 z 1 }1n. high (5)n. over EC7.82). Mains trans. 
and o.p. with vol. and tone controls; on -o0: co -a:. Input. 

GRAMOPHONE AMPLIFIERS AND PLAYERS 
14 wwa1tt type. With 6 z 41n. speaker. Baffle 125 z 7 }in. 200.240v. A.C. 
ECL82 and Rectifier. Tone and Volume On/011 switch. Two knobs. Ready 
to play. 4910, post 5 /., 
4 watt type. Valves U1,85, UF80 and 17I.84. 200.240w. A.C. Covered 
barre 185 z 7)1n. (Bra. speaker), 3 front controls; base. treble, on.o0lvoL 
60 /., post 5/.. Double wound mains transformer. 
Cabinet to fit either type with plain motor board 63 can. pd Complete 
record player in beautifully styled cabinet. fully built (NOT A HIT). 
610.17.6, with 17A14 4 -speed autoohanger or with Garrard Autosllm 
4.speed autochanger, 111.60. 
Single Player in Cab. 13}:13:5 }1n B.S.R. Monarch 4 -speed deck 16417.6, 

ADVANCE INFORMATION ON 30 WATT 
TRANSISTORISED AMPLIFIER 

Chassie size 7 x 7 x 419 Input for 500 -ohm (00mV for full output) and 
500K (6my for frill output). 14 d.b. neg. feedback. Controle are volume 
(on/Off), base, treble. Transistors 2 x NKT 401, 1 x 452, 2 x 252, 1 a 264. 
Fitted with carrying handle. Input standard .lock sockets. Output and 
supply on terminal block. Black matt Brash. Price 116.18.0 (P. A P. 8 / -i. 

Write for details 

TAPE RECORDER AMPLIFIER 
Fully built. Front panel 125 x Sin. Chapels size 10ia5x4in. Valves EF86, 
ECC83 and 2- EL84's. Controls ( U M1C. Vol. (2) Tuner/P.U. Vol. (3) Play 
back or monitor. (U Tone. 2 jack socket. for Timer /P.U. and MIC- switch 
for superimpose. Separate power pack containing transformer and rectifier. 
For Coilaro studio deck only. Price 18.14.0 (8 /- P. d P.). 

4 -SPEED AUTOCHANGERS 
B6R -UÁ14 15.19,6 
GARRARD AUTOSLIM 16.10.0 
STEREO 17. 5.0 
AUTOSLIM 6,E LURE ATO 210.19.6 
STEREO 111.10.0 

Carr. 5/- each 

13 x Sin. LOUDSPEAKERS 49/6 roost 3/5). 
Throe ohm- Ceramic magnet of latest lyrn. BF AND NEW. 

CM21. CRYSTAL MICROPHONE 
With 3.5 mm. jack plug, 12/6 (Poet 1/81. 

HEATER TRANSFORMER 
Maine input giving 6.2v. 2 amp. Size 23 x2 x lin..2llo. over 'eluding). 
5/6 ea. Less 10% for 12, or 20% for 50. P. P. 2/. for 1 to 6, poet tree 
more then six. 
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Make Your74bi /icy PM 
UNLIMITED OPPORTUNITIES exist today for "getting 
on" . but only for the fully trained man. Let ICS's tuition 
develop your talents and help you to success. 

STUDY IS EASY with ICS guidance. The courses are 
thorough. Printed manuals, fully illustrated, make study simple 
and progress sure. 

YOUR ROAD TO SUCCESS can start from here -today. 
Complete this coupon and post it to us, for full particulars of the 
course which interests you. MODERATE FEES INCLUDE ALL 
BOOKS. 

Take the right 

S 

ADVERTISING & ART 
Copywriting 
Layout & Typography 
Commercial Illustrating 
OO & Water Colour 
SIrI.DING & CIVIL ENG'N9 
Architecture, Bricklapng 
Building Construction 
Builders' Draughtomaa 
Builders' Quantities 
Interior Decoration 
Quantity Surveying 
Heating & Ventilation 
Carpentry & Joinery 
COMMERCE 
Bookkeeping 
Accountancy & Coating 
Business Training 
Office Training 
Purchasing, Storekeeping 
Secretaryship 
Shorthand A Typing 
Computer Programming 
Small Business Owners 
DRADGHTNMANSHTP 
Architectural Mechanical 
Drawing Moe Footles 
ELACTROiICE 
Computer (Edna Sub).) 
Electronic Technician. 
Industrial Electronic. 
FARMING 
Arable & Livestock 
Pig a Poultry Keeping 
Farm Management Accounts 

GENERAL EDUCATION 
G.11E. subjects at Ordinary 
Advanced Lewd 
Good English 
Foreig, Languages 

course now . 

HORTICULTURE 
Home Gardening 
lark- Gardening 
Market Gardening 
MANAGEMENT 
Business Management 
Hotel Management 
Industrial Management 
Office Management 
Personnel Managent 
Public Relations (INS) 
Works Management 
Work Study 
Foremanship 
MECHANICAL & MOTOR ENG'NO 
Engineering Maths. 
Diesel Engines, Welding 
Industrial Instrumentation 
Workshop Practice 
Refrigeration 
Motor Mechanics, etc. 
POLICE 
Entrance Examination 
Police Promotion 
PHOTOGRAPHY 
Practical Photography 
RADIO, TV & ELECTRICAL 
Servicing & Engineering 
Radio Construction (with Kite) 
P.M.O. Certificate. 
Telecommunications 
Electricians' 
Electrical Contractors 
SELLING 
Company Reps. 
Sales Management 
Marketing 

& WRITING FOR PROFIT 
Television Script-writing 
Short -story Writing 
Free -lance Journalism 

INTENSIVE COACHING for all principal examinations 
-G.C.E., Secretaryship, Accountancy, Engineering, 
Work Study, Management, Radio, Architecture and 
Surveying. Special course for G.C.E. French Oral Test. 

Member of the Association of British Correspondence Colleges 

S'tamt *day trie I.C.S. 'OW,/ 

INTERNATIONAL CORRESPONDENCE SCHOOLS I 
(Dept. 172) I 

Intertext House, Parkgate Rd., London, S.W.I I 

Send FREE book on 

Name 

Address 

Occupation , 
2.65 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

February, 1965 

RETURN -OF -POST 
ON CASH OR C.O.D. ORDERS 

SPECIAL OFFER!! STEREO CARTRIDGES 
ICONE. rl'i? 105 Stereo/ Mono Cartridge. Complete with fixing 
bracket and styli. List 5514. OUR PRICE 23/8. Post Free. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI- 
FIERS. Any will be sent free upon request. 

AMPLIFIER KITS 
We have full stocks of all components for the Mallard 510. 
Mallard 3-3. Mallard 2 and 3 Valve Pre -amp. Mallard Stereo. 
Mallard Mixer. Fully detailed list on any of these sent upon 
request. 
Instruction Manual: All Mallard Audio Circuits in "Circuits 
or Audio Amplifiers ", 9/5. Post Free. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly /Pmts. 
AVO IlIOdel8 Mark III .. £24. 0.0 £4.16.0 12 of £1.15.2 
AVO Model 7 Mark II .. £22. 5.0 £4. 8.0 12 of £1.12.9 
AVO Multiminor Mark 4 .. £9.10.0 £1.18.0 12 of 14/4 
T.M.A. TP10 .. .. .. £4. 7.6 £1. 7.6 3 of £1. 3.4 
T.M.K. TP59 .. .. £6.11.6 £1.11.6 6 of 19/2 T.M.K. Model 500 .. 29.17.6 21.17.6 12 of 15/- TAYLOR MODEL II7A . 210.10.0 £2. 2.0 12 of 15 /8 Full details of any of the above supplied free on request. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. 
COLLARD STUDIO, latest . 
model. two track, Bradmatic 
Reads .. .. £10.19.6 22.3.6 12 0l 16/4 

M 
Reads . 

TAPE AMPLIFIER KITS 
Tape Amplifiers 
For Collaro 8311 -V 2 -Track £11.11.0. 8311 -4-V 4 -Track £12.12.0. 
Tape Pre -Amplifiers 
For Collaro 8319 -CP 2 -Track £8.8.0. 8319 -CP 9 -Track £9.9.0. 
Assembly for mounting 8319 Pre -Amp under Collaro Deck 31/6. 
Cases with speaker. For Collaro Deck and 8311 Amp. £5.5.0. H.P. TERMS available on decks, amp. and cases. Ask for quote. 

MULLARD TAPE AND PRE -AMPLIFIER KIT 
We stock complete kits and all separate components for the 
Mallard Tape Pre -Amplifier. Fully detailed list available. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts. 

RECORD CHANGERS 
GARRARD AUTOSLIM 

(Mono PU fixed head) . 26.10.0 £1. 5.0 6 of £1 GARRARD AUTOSLIM 
De -Luxe ATS (Mono PU) .. £11. 9.0 £2. 6.0 12 of 16 /11 GARRARD AUTOSLIM 
ATS {Stereo/Mono PU) .. £12. 5.4 £2. 9.4 12 of 181 - GARRARD AUTOSLIM 
(Mono PU plug in head) . 27.19.8 21.10.6 6 of £1.4.0 GARRARD ATI LM (MSS LM) 
Low mass pick -up arm (9TA 
Stereo /Mono PU) .. .. 212.15.0 22.15.0 12 of 18/4 GARRARD A.T.5. 
(Mono PU plug in head) . £10. 8.2 £2. 4.2 12 of 15/4 B.S.R. UA15 (TC8 Mono PU) £6.19.6 21.14.6 6 of £1. 0.0 

B.S.R. UA15 
(TC8S Stereo /LP /78) .. .. 27.19.6 21.19.8 e of £1. 2.6 

See our Gramophone List for details of Single Record Players 
and Transcription Units. 

HI -FI LOUDSPEAKERS 
(cOODMANS: Axfette 81n., £5.5.7; Axiom 10in.. 28.5.11: 121n. 
Axiom 201, 210.17.4: 12ín. Axiom 301. 215.4.6; 12ín. Audlom 
51 Bass, 29.2.8: 121n. Audlom 61 Bass, £14.7.8; Trebax Tweeter, 
28.10.2; XO5900 Crossover unit, £2.0.11. 
WHITELEY: REICH 10in., £7.7.0; 11F1012 101n., 24.12.0; 
HF816 8in.. 26.6.0; T816 Sin., 25.19.6: '1'10 Tweeter, £4.12.0; T359 
Tweeter, £1.12.3: CX3090 Crossover Unit, 21.13.3; CXI500 
Crossover unit, 22.2.0. H.P. Terms available on all speakers. 

STEREO COMPONENTS 
organite ganged potentiometers as specified for the Mallard 

circuits. * Log /Anti -Log, 500k, 1 meg., 2 meg. * Log /Log. 50k. 
250k. 1 meg., 2 meg. * Lin/Lin 250k, 1 meg., 2 meg. All 10 /6 each. 
Postage extra. 

JASON F.M. TUNERS 
We stock all parts needed for the construction of these excellent 
tuners. All parts can be supplied separately but we can offer 
attractive reductions ha price if all items are purchased at same 
time as follows: 

FMTS (less power), 28.5.0.: FMT2 (with power). 210.2.8. 
FMT3 (less power), 29.19.8.; FMT3 (with power), £11.17.6. 
F MTI. £6.12.6. 

Hire Purchase Terms available. Ask for list. 
MAINS & OUTPUT TRANSFORMERS 

GILSON AND PARMEKO TYPES for many popular circuits 
stocked. Send for list. 

WATTS RADIO (Order) LTD 
54 CHURCH STREET, WEYBRIDGE, SURREY 

Telephone VS eybridge 47556 
Please note: Postal business only from this address. 

Callers welcome by appointment. 
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the surface lightly with a piece of fine emery paper, 
removing all traces of oil and oxidization. 

Mix a solution of 2oz. copper sulphate to a pint 
of water in a shallow dish of glass, plastic or china. 
Place the board in the solution, face upwards, and 
connect a lead by crocodile clip between the foil 
and the negative terminal of a low voltage battery 
(less than 6V). Connect the positive terminal to a 

loop of heavy copper wire suspended over the sur- 
face of the foil but not in contact with it, the loop 
to be submerged in the solution. 

As soon as the final connection is made. bubbles 
will rise from the copper, indicating that electro- 
lysis is taking place. After 5 or 10 minutes the foil 
should be covered with a fine coating of copper 
and can be removed from the solution and washed 
under a tap. 

The plating should not rub off under normal 
finger pressure. If it does it will be because either 
the surface was not cleaned fully at the beginning 
of the operation or too high a voltage has been 
used, resulting in excessive current flow and soft 
plating. After plating, the board is left to dry at 
room temperature and it is then ready for use. 

The printed circuit board, home -made or pur- 
chased, is now ready to be prepared for the etching 
process. When the layout of the board has been 
decided, it should be carefully marked out with 
the pattern and the position of the holes for the 
components determined. A drill, about hin. dia- 
meter, is then used to drill gently through the board 
from the copper side. 

The area of the board not to be eaten away in 
the etching process is now painted over with an 
acid resistant paint, such as Valspar, or with nail 
varnish, which is very quick drying. Make sure 
that the paint covers the copper exposed by the 
hole- drilling process. 

A solution of about 3oz. ferric chloride to one 
pint of water, is now made up or purchased from 
the chemist, and placed in a shallow dish and the 
painted board gently immersed in the liquid, face 
upwards. The untreated metal will slowly dissolve, 
helped along by rocking of the dish. 

When the entire untreated surface is seen to be 
eaten away the board is removed and washed 
under the tap to remove all traces of the solution. 
Finally, the paint is removed with a suitable spirit 
or paint remover and the board is ready for use. 

The above etching process may take as long as 

an hour or so, depending on the strength of the 
solution, which must not be allowed to come into 
contact with the eyes or clothes. 

When soldering the boards, the iron must not be 
held against the copper foil for too long, or the foil 
might become detached from the base. 

When the circuit has been finally built up and 
tested it is often a good plan to dip the entire 
assembly in a good quality insulating paint or 
shellac, to protect the circuit from dampness and 
dust damage. 

Encapsulation 
A method of construction often used on military 

equipment is to.loosly assemble a circuit in three 
dimensions using the connecting wires to support 
it, and then encapsulate the entire assembly in an 
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epoxy resin. so that the finished product is a solid 
block of resin enclosing the circuit. 

Such a circuit is incredibly strong, very compact, 
can be submerged in water with no ill effect, and 
is impervious to most acids. The only snag is that 
servicing is difficult! 

If a piece of gear of this type does break down,'it 
is necessary to chip away the resin until the faulty 
component is exposed, cut it away and replace it 
with a good part and then re- encapsulate the unit. 

The procedure for making home -built units of 
this kind is as follows. Decide on the dimensional 
layout, wire the unit up and test it. If valvés are 
used, they must be mounted external to the block, 
with the top of their valve holders flush with the 
top of the resin. Transistors may be fully sub- 
merged. Coat the whole assembly wüth varnish: 
this will facilitate salvaging of components during 
repairs. 

Prepare a mould of tin, cardboard, or similar 
material to accommodate the wired -un unit. with a 

little space to spare all round, and line the inner 
surface with Vaseline, to stop the resin sticking to 
the mould. 

Prepare the resin as per manufacturer's instruc- 
tions, (Bondaglass "Clear Casting Resin ", costing 
10s. 6d. for 10 oz., is recommended, available from 
Bondaglass Ltd., of 53 -55 South End, Croydon. 
Surrey), and pour into the mould to a depth of 
between + and lin., and allow to set. 

When this layer has dried, lower the painted cir- 
cuit on to it, keeping it central in the mould. The 
paint should still be wet. Pour in more resin, until 
the circuit is covered, and warm slightly to remove 
any air bubbles. The resin is trai.slucent and these 
will be visible. Place the unit aside to dry. This 
should take no more than 12 hours. Finally, 
remove the block from the mould and check that 
the circuit is still functioning correctly. 

The main snag with this type of encapsulation 
is the expense. An alternative is to use Plasticine 
in place of resin as the encapsulating medium. The 
loss in strength can be made up by leaving tale 
block in its mould. Such a technique retains tie 
advantages of compactness, acid resistance, water 
proofing and ability to withstand hard knocks, 
without the disadvantage of being very difficult to 
service. 

An alternative method of construction to the 
printed circuit that has many of its advantages may 
be used in conjuction with the Plasticine encapsula- 
tion technique, the resulting assembly being very 
cheap to make. instead of using a piece of printed 
circuit to hold the components in place, a piece of 
Paxolin or similar material is used. 

Holes are drilled to take the components in the 
normal way. and the components are pushed 
through the holes from one side of the board and . 

ordinary connecting wires used to wire them up on 
the other side. 

The components are thus held firmly in one 
plane. but are still subject to movement in the 
vertical. By now encapsulating in Plasticine, all 
movement of the components under natural forces 
is finally arrested and the unit is complete. 

Part Two Next Month 
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on the 

Short Waves 
MONTHLY NEWS FOR DX LISTENERS 

All times are in G.M.T. All frequences are in kc /s. 

The Broadcast Bands -by John Guttridge 

CONDITIONS in the short wavebands are now 
at their lowest ebb, with even the 11Mc /s band 
offering very limited openings after about 2100. 

Things should start improving, though, as winter 
recedes. 

Station observations come from three listeners 
this month. Firstly up in the Shetlands reports 
good reception of Radio Peking's transmission to 
Australia from 0800 -1030 on 9,457. 

In Elgin, Paul Harris has been having some 
success with the 2I00 -2150 transmission of Radio 
Nederland on 6,085/9,590. He has also observed 
Radio South A /rica in the evenings on 9,525/7,270. 
The former frequency, he says, is good with close 
down at 2115. 

E. H. Conduit of Wolverhampton sends the 
schedule of English transmissions from Radio 
Berlin International (the East German state radio) 
to Europe. These are on the air from 1700 -1800 
on 6,080/6,115/7,132 /7,300/9,730. At 2015 -2045 
these same frequencies are used with the addition 
of 1,510 medium wave. The last transmission of 
the evening is at 2200 -2230 on 6,080/6,115/7,300 
and 1,430 medium wave. 

He also sends the schedule of United Nations 
transmissions to Europe. These are aired over 
Voice of America transmitters from 1800 -1900 on 
Fridays and consist of ten minute programmes in 
Arabic, English, French, German, Greek and 
Turkish. Between 1800 -1830 the programme is 
.carried on 21,485 (Bethany), 15,250/17.800 (Green- 
ville) and 9,710 (Tangier). From 1830 -1900 fre- 
quencies used are 15,315 (Bethany), 15,150/11,780 
(Bound Brook), 9,610 (Tangier). 

African stations have been giving the best 
evening reception on 19 metres, Voice of America, 
Monrovia, being audible until after 2200 with 
English programmes. A surprise station in this 
band was Trans World Radio, Bonaire, (Nether- 
lands Antilles) which was heard testing, with a 
weak signal and asking for reports at 1915 on 
15,300. 

One of the few signals to reach readability 3 in 
the 25 metre band in the late evening was Radio 
Abidjan, Ivory Coast. This was heard in London in 
French with Music on 11,820 at 2245. 

If you haven't logged a Venezuelan yet try 4,970. 
If c.w. interference is not too bad you should be 
able to hear Radio Rumbos. Identification is given 
at 2230. The address for reports. which are verified, 
is Apt. 2618. Caracas, Venezuela. 

The Kuwait Broadcasting Service, P.O. Box 397, 
Kuwait, currently uses two short wave outlets. 
These are a 50kW transmitter on 9,520 and a 10kW 

transmitter on 4,967.5. An English programme is 
carried on the latter frequency from 1700 -1900. 
An attractive QSL- folder is sent for correct reports 
by this station. 

Extensive changes have been made by Radio 
Moscow in its European English winter schedule 
valid until June 4th, the only unchanged trans- 
mission being that from 1200 -1230. Details 
of the other transmissions are 0700 -0730 on 
9,590/7,280/7,240 /5,980; 1900 -1930 on 7,330/ 
7,280/6,100/5,980 / 1.320; 2000 -2030 on 7,330/ 
7,280/6,100/6,200 /1,380; 2100-2200 on 7,330/ 
7,280/7,260/6,050 /1,490; 2200 -2230 as 2100 plus 
5,960 / 1,380 / 1,320. 

Radio Japan, Tokyo, Japan, now uses 7,195 in 
its 1500 -1630, 1645 -1845 and 1900 -2000 
transmissions to South Asia, the Middle East, and 
Africa respectively. The other frequency used is 
9,525 with the addition of 9,705 for the 1500 
transmission. General service transmissions 
between 1200 and 1930 (the first half of each hour) 
are now on three 31 metre band outlets 9,505/ 
9,605 /9,740. 

Full verification details are given on the QSL 
issued by Radio Voice of the Gospel, ETLF, P.O. 
Box 654. Addis Ababa, Ethiopia. Unfortunately it 
neglected to send a programme shedule. This 
station transmits 12 -13 hours of shortwave broad- 
casts in 13 languages every day over two 100kW 
transmitters. 

The date is the only verification detail included 
by all India Radio, Post Box 500, New Delhi, 
India, on its otherwise colourful QSL Card. 
Several changes have been made in this station's 
winter schedule valid until March 6. The English 
transmission to Australia from 1000 -1100 is now 
on 11,710/15,165 with 9,655/11,700/15,105 /17,855 
being used at the same time to Asia. The East 
African English transmission from 1840 -1930 is 
now on 7,180/9,680/11,815 /11,940. Although the 
frequencies -6,130 /7,235/9,915 -of the European 
English transmission at 1945 -2045 remain un- 
changed, the relay to West Africa at the same time 
is now on 7,125/9,690/11,740. 

Transmissions to the Caribbean and South 
America in Portugese from 2331 -2400 and 
Spanish from 0000 -0045 from the Canadian 
Broadcasting Corporation, P.O. Box 6000, 
Montreal. Canada. are now going out on 11,760/ 
9.625/5.990. This winter this station not scheduled 
to use a frequency lower than 9.630 to Europe, 
although it used the 49 metre band last year. Full 
verification is given by this station to correct 
reports. 
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Monthly programme schedules are not to be 
distributed by Radio Nederland. P.O. Box 222, 
Hilversum, Holland, in future. Instead schedules 
will be issued four times a year to coincide with 
the changes of season and frequencies. During 
January and February programmes remain basi- 
cally unchanged with Dx Juke Box on Thursdays. 
Frequencies are as December. 

The winter schedule of the Voice of America 
gives the following frequency usage for English to 
Europe: 3,980 0300 -0730, 1400 -2345; 5,995 0300 
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-0730, 1630 -2245; 6,040 0500 -0730; 6,080 0300 
-0730; 7.200 0300 -0730; 7,205 1500 -1800, 1830 
-2245 ;' 9,545 0500 -0730; 9,670 1915 -2215; 9,740 
0500 -0730, 1830 -2245; 11,790 0500 -0730: 
11,825 1900 -2215; 15,205 1400 -2215; 15,290 
1400 -1630; 17.780 1400 -1800. The medium wave 
outlet on 1,196 is used from 0400 -0430, 0500- 
0730, 1700 -1830. 2200 -2345. 

Finally, a collective " thank you" to many 
readers who have sent along news and reports. 
Sorry we cannot mention you all! 

The Amateur Bands -by David Gibson G3JDG 

FIRST this month a big " Thank you " to all 
those SWLs who sent in reports on the various 
bands. 

I AMds 
Top band seems to be rather abandoned by most 

reporters and no one appeared to listen out very 
much. I had a couple of very hectic one -hour 
sessions on November 14 -15th in the M.C.C. 1.8 
Me /e Contest. Many G stations were worked and the 
best " DX " was GW6GW at Blackwood in 
Monmouthshire. A ten -minute listening period, 
Sunday, November 29th, between 1800 and 1810, 
logged G2PT, G3SYX, G3TLE, G3OCA, PAOPN, 
GC3I_CC, DJ3JZ. 

Master Darrell Earnshaw (Preston) seems to 
have things pretty well organised in that his sister 
does a turn at the receiver. They offer the 
following log for 1.8: G3EXU. G3FIF, G3DMO. 
G3SSU, G3RFN, G3KE, G3NVN, G1GGS. 
G3TNN, G3KKU, G3WLQ, G3GEU, G3SWM, 
G3HFD. G3TFN. G3ERY, G3BES, G3JMA, 
G3NSW /M, G6ES /M, the stroke M signifying 
that the station is mobile and operating from a 
vehicle. All these stations on phone. 

3 SMc's 
This band also seems passed over by most 

listeners and only one letter offers any log at all. 
T. Cridland, of Canvey Island, uses a Codar CR45 
(TRF) with an 18ft length of wire mounted verti- 
cally up the side of the house, heard these on 
November 14th between 0932 -1016: G3PLR, 
G3HRD, G3SJ. G2WJ, G3MY, G2BSA, G3PZX. 
November 15th (1220- 1342): G3PIX, G3RAQ. 
G3POC, G1CFJ. G3PMC, G3PFT, G2AFR, 
G3R14F, G3MUW, G3SNI. G3TIZ. 

7Mc/s 
Forty metres also is sadly bypassed by all and 

sundry and no one mentioned it this month. It 
must he confessed that a quick listen most evenings 
would deter all but the very brave. This is a shame 
because after a while odd call signs start to appear 
and a little perseverance can produce quite an 
interesting log. especially early morning, Ten 
minutes on November 29th (1800-1810) logged 
LZ2ANB. G3GJX, YO8KAF. L71KBD, 
YOSKAI, PAOLV, UR2AO, UB5KCE and 
CR6AT. 
14Mc!s 

And so to the h.f. hands where '0 and 1 Sm are 
firm favourites -not surprising considering the 
volume of traffic, particularly on 20. From 1738- 

1746 (yes. just eight minutes) W4BV, WIBFA, 
W2KXV, W2LSW, W2AZS, W3BYX, W4KFC, 
WZPCJ, IIZCN. K3JCT, GB2SM, K81KB. 
K 1 BBV were heard and these were only the loud 
ones. 

Immediately after (at 1748) the bandswitch was 
set to 21 Mc /s, same antenna, 60ft long wire. same 
receiver (r.f., f.c., i.f., der., o -p.), and guess what I 

heard -nothing. absolutely nothing! 
J. R. Hunt (London) has an R1155 into a 67ft 

long wire, 15ft high. and reports between 0700- 
0905: 9GIDY. W3KFQ, W2LOY, WA2KIC, 
ZL3OP, VK6MM, all on 14Mc /s. P. D. Coull 
(Littlestone. Kent) reports (14Mc f s) VK3VJ. 
VS9MG; at 1600 VE8ML, VE8RG: at 1800 
OX3MN at 1530 and TG9RJ. W2OKM at 1915. 
On 2IMc /s: 9GIEC, ZBIRM at 1030 and 
W1ONK at 1410. The gear -a Codar CR66 and 
a 60ft long wire. 

M. Woollin (Leeds) uses a modified 19 set. an 
RF24 unit and a 100ft long wire. This little set -up 
raked in KA2RG. VK8KK, VK2JZ on s.s.b. at 
1540 on 14Mc /s, while on 2IMc /s he really twists 
the knife into your poor scribe with ZC4MO, 
9Q5YL, 9Q5PN, ZSIAB. SU1DL, VS9APT, 
9G 1 DM, and all on a.m., phone too. 

D. Howarth in Bolton, Lanes., uses a PCR3 
receiver and a 20ft vertical. However, he also 
confesses to using a long wire with a 600f1 resistor 
at the far end. (The wattage is not stated, so don't 
write in and ask!) Fourteen Mc /s produced 
SP5ACD, OE6UX, OY7S, OEIHKW, CTILX, 
W8RRT, OHIW1, FSKE, OE1GE, OH5NQ, 
EA3NA. 

Down in wild and woolly Wales stations are 
coming in very well according to M. Carter, who 
listens at Colwyn Bay. On 14Mc /s VK2KM 
(s.s.b.) and 2IMc /s KV4CX (a.m.), W6BMG 
(s.s.b.) received on a 19 set Mk. 3 with a Labgear 
front end converter. A recently purchased H.R.O. 
Junior, also with a pre -selector, brought in 
VK31.N. WA6ZZ (s.s.b.). ZL1AY (a.m.) and 
KA7CLH (s.s.b.). The twist in the end of this 
story is that the antenna is an indoor dipole and 
the house is not more than 50ft a.s.l. Flat -dwellers 
proceed to the loft immediately with 33ft of wire! 
Incidentally. Michael says that most Pacific DX 
was received between 0730 and 0830 hours before 
going to school or 0730 to 1000 hours at weekends. 

B ̂ rnard Hughes. BRS25901 (Worcester), runs 
an Eddystone 840C and a Codar pre -selector with 
a choice of either a 20m dipole or a 70ft long wire. 
With this set -up his 20m log is: SZHAQ. 

-continued on page 969 
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BOOKS REVIEWED 
RADIO SERVICING ( "Teach Yourself' Books), by 
L. Butterworth. 
Published by The English Universities Press Ltd. 

E 257 pp. with index. fin. x 1 -,in. Hard cover. Price 10s. 6d. 

THE "Teach- yourself" books have come in for 
a lot of banter. " How to be a physicist in six 
easy lessons ", chaffs the comedian. But, in 

Net, a remarkable amount of useful information is 
contained in these 19 chapters, and the student 
Wît}i some access to practical workshop (or kitchen 

- table) 'facilities would find this book a very inex- 
pensive course on the subject. 

The emphasis on the practical approach is 
evident from the outset. There is no opening gam- 
bit' of long -drawn theory but an immediate attack 
on diagrams, soldering and simple measurement, 
leading to a second chapter which manages to slip 
a good deal of theory into a practical discussion 
of resistance and resistors. This is the technique 
throughout the book: the author demonstrates his 
theory by practical exercises, much as the 
lecturer would at technical college. Each chapter 

s has a terminating list of exercises. 
After resistance, series and parallel circuits, a.c. 

is dealt with, in a masterly chapter only a dozen 
pages in length, yet managing to bring in sine and 
square waveforms, frequency, measurement and 
even a description of the oscilloscope. Capacitors, 
inductances and transformers follow, with the 
usúal protracted electromagnetic theory chopped 
down to the necessary minimum. 

Chapter 7 deals with rectifiers, and this 
leads naturally to power supplies and thence to 
-amplifiers, bringing in various valves and their 
characteristics and treating transistors as a natural 
parallel. Not, as so often, an adjunct to the 
business of radio servicing. Chapter Ten takes the 
reader straight from the triode amplifier to the 
junction transistor a.f. amplifier. 

The next chapter, The Output Stage, reverts 
again to valve operation before leading to the 
rather special field of output transistorised stages. 
Here, there is a tendency to gloss over the subject 
with 'a remark: "A number of other arrangements 
of output transistors may be encountered. " 
However, the student who has progressed thus far 
with the aid of this book should have littlé diffi- 
culty in developing his reading along sound lines. 

After a chapter on low frequency amplifiers 
there is a surprising reversion to tuned circuits and 
oscillators, and thus to transmission and reception, 
sf circuits, selectivity, bandpass circuits and an 

introduction to alignment entering at this point, 
before.a discussion of the superhet receiver itself. 
The book is rounded ,off with a chapter on work- 
shop equipment and methods, which is, for a work 
of this nature, quite inadequate. The essence of 
radio servicing is the alliance of practical testing 
with theoretical knowledge. which the remainder of 
the book most admirably presents. This final 
chapter could have been much more comprehen- 
sive.-H.W.H. 

GUIDE TO BROADCASTING STATIONS -14th 
EDITION 
Compiled by the staff of "Wireless World" magazine. 
Published by lliffe Books Ltd. 

E. 128 pp. fin. x 4 in. Price Ss. 

THE greater part of the contents of this 
extremely useful reference book appear under 
two main sections: Long and Medium -wave 

European Stations. and Short -wave Stations of the 
World, and these two headings almost describe 
the book's coverage of the subject sufficiently to 
make further comment superfluous. To elaborate, 
however, each section gives a comprehensive list 
of stations in order of frequency, also listing 
country of origin, power in kilowatts and the 
wavelength equivalent in metres. In the list of 
world s.w. stations, call signs are also given, while 
in the European list, channel numbers are quoted. 
Each section also provides a separate geographical 
list of the stations. 

The book contains one other list which gives the 
international allocation of call signs by countries. 
A short list of the s.w. broadcasting bands 
precedes the short -wave section and in this section 
also, stations operated by "extra- territorial" 
organisations (e.g. British Forces Network, Voice 
of America) are indicated by abbreviations. 

There remains one other contents item to be 
mentioned, at which can be levelled the only 
unfavourable comment the book as a whole 
warrants. A map showing the broadcasting regions 
of the world in the centre of the book, which 
would normally have been of much value and 
interest, is rendered indistinct through the use 
of poor quality paper. However, as already said 
this was the only adverse criticism of the book and 
this, when considered against the reasonable price 
can -amount to no very great .objection. Otherwise 
this book must be considered excellent value to the 
short -wave listener and the DX -er; cheap enough 
to discard for a new one as each revised edition 
appears.-P.R.R. 

"PRACTICAL WIRELESS" INDEX 
Indices for "Practical Wireless" Volume 39 (May 1963 
to April 1964) are now available from Post Sales, 
George Newnes Ltd., Tower House, Southampton 
Street, London, W.C.Z., price I s. 3d. including postage. 
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PART S- FEEDBACK IN TRANSITOR 
CIRCUITS 

Understanding 
SEMICONDUCTORS 

955 

BY LESLIE MOORE 

CONTINUED FROM PAGE 890 OF THE JANUARY ISSUE 

ANY natural oscillation tends to obey a sine 
law unless some interference or other, is used 
to distort that oscillation. Non sinusoidal 

oscillators exist which produce waveforms that 
may be square, saw tooth, staircase etc.; these are 
known as relaxation oscillators. One relaxation 
oscillator called the " astable multivibrator " or the 
" free running multivibrator ", a fairly common cir- 

f5 

M!t/WVV1A/ 
R 

V volts 

it- 
Fig. 33: A CIR series circuit. 

1 
`T 

Tfine- 
Time constant 

Fig. 34: A graph of the voltage "growth" across a capacitor 
in a C/R circuit. 

cuit throughout the electronics field, produces an 
almost perfect square wave. 

An important factor in the design of the free 
running and other multivibrators, is that of the 
charge and discharge characteristics of a capacitor 
in a d.c. circuit. 

Fig. 33 shows a series circuit including a capacitor 
C. resistor R. a battery of potential V volts and 
a switch S. When the switch is closed an instan- 
taneous value of current would flow equal to R /V 
Amps. Current flowing in the circuit " charges " 
the capacitor, the charge acting in opposition to 
the flowing current; the value of charging current 
then decreases, the voltage across R will decrease 
so a potential will appear across C. 

Taking this series circuit at face value we could 
assume three'things: 

(i) At the first instant there is voltage drop 
across the capacitor. 

(ii) As time passes the capacitor charges hence 
causing a voltage drop across itself. 

(iii) We could assume that finally no current 
would flow and hence no voltage drop 
across the resistor. 

If the growth of potential drop across the 
capacitor were drawn on a graph with respect to 
time the result would be as in Fig. 34. This growth 
of potential obeys an " exponential " law. The 
bottom of the curve appears to be linear. 

Suppose the rate of change of voltage across the 
capacitor at the beginning of the operation were 
sustained until a voltage equal to that of the supply 
voltage were reached. The time in which this 
operation would take place is known as the time 
constant. As the actual rate of change obeys An 

exponential law, in the first time constant the 
voltage rises by approximately 63-2% of the supply 
voltage. If the supply voltage were 100V then after 
one time constant 36.8V would appear across R. 
After a second time constant 63.2% of the 36.8V 
would further be dropped across C. The process is 
unending; theoretically current never stops flowing 
in the circuit, but in practice after a few time con- 
stants have passed any current flowing can be 
neglected -depending, of course, on the require- 
ments of the circuit. 

The time constant of a circuit is the product of 
capacitance and resistance. 

E.g. If an 01µF capacitor were in series with a 
l kfl resistor the time constant would be: 

0 1 X 10 -` X 1 X 10' seconds 
=01 X 10 -' seconds 

=0.1 milliseconds (mS). 

A capacitor discharging across a resistive load 
also loses its voltage exponentially. 

The circuit in Fig. 35 is known as a differentia- 
ting circuit ". If a square wave were to be applied 

Input signal 

Output 

Fig, 351 The differentiating circuit. 
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across the input the output would be a function of 
the combination of capacitive and resistive values. 
Suppose the time constant is very short compared 
with the time of existence of any one pulse, the 
capacitor would be able to charge almost fully to 
the applied voltage. Fig. 36a shows the output of 
such a circuit. 

A square wave applied to the differentiating cir- 
cuit with a long time constant compared with the 
wave time length would produce an output shown 
in Fig. 36b; this is because the capacitor is not 
Allowed sufficient time to charge fully. 

The circuit of a free running multivibrator is 
shown in Fig. 37. Rl and Trl are in series as also 
are R4 and Tr2. Because these two series circuits 
are not quite exactly the same in resistive values 
due to tolerances etc., one transistor may conduct 
slightly more current than the other. Assume that 
Trl conducts a higher value of current than Tr2, 
more voltage will be dropped across R1 than R4, 

aj 

--, -- 
(b) 

Fig. 36: (a) The output waveform of a differentiating 
circuit with a short time constant. (b) The output waveform 
of a differentiating circuit with a long time constant. 

then Trl collector will be more positive than Tr2 
collector. In the first instant of applying the supply 
voltage, the voltage across RI will also be seen 
across R3. The base of Tr2 will be almost the same 
potential. as the emitter, therefore current conduc- 
tion through Tr2 will reduce, hence the collector 
of Tr2 will rise towards the negative supply 
voltage. The base of TRI also rises towards this 
value and Tr2 will continue to conduct even more 
current. This action continues until Trl is con- 
ducting its maximum value of current (determined 
by the value of R1) and Tr2 is cut off. The capaci- 
tors Cl and C2 begin to charge as soon as current 
flows to their plates, therefore the base of Trl 
begins to hold a positive going potential and Tr2 a 
negative going one. A point is reached where 
conduction through Trl and Tr2 is switched due 
to the changing base potentials. The switching 
between Trl and Tr2 will continue because of the 
action of capacitors Cl, R3 and C2, R2. The values 
of CI, C2, R2 and R3 are important as their time 
constants determine the circuit's switching 
frequency. 

The output of the circuit is taken from any one 
of the transistor collectors. If a fairly good square 
wave is required the value of the output capacitor, 
C, and the resistive value of the load should form 
as long a time constant as possible. . 

WIRELESS February, 1965 

The free running multivibrator is often used as a 
signal generator as there are very few components 
required and can be built very inexpensively. 

Conclusion 

Semiconductors have been seen to have a variety 
of uses; as a rectifier enabling the conversion of 
alternating currents into direct current, as an 
amplifier in the form of a transistor, as sinusoidal 
and square wave generators, they can be used ás 
switches to half -pulse frequencies -these are only 
a few of their applications. 

Numerous forms of semiconductor devices exist, 
the majority of which have not been mentioned in 
this series, they include the tunnel diode making 
possible the solving of problems at ultra high 
speeds, the variable capacity diode which is now 
used in frequency modulating circuitry replacing 
cumbersome and inefficient components, the four 
layer diode and unijunction transistor, each of 
which can produce saw tooth generations with as 

Fig. 37: Free -running multivibrator circuit. 
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Fig. 38: A typical characteristic curve of a zener diode. 
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NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... 

BACKED BY OUR SUPER AFTER SALES SERVICE 

ROAMER SEVEN Mk III 
S WAVEBAND PORTABLE OR CAR RADIO 

Amoting performance and specification * Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 
9 stages -7 transistors end 2 diodes 

Covers Medium and Long Waves. Trawler Band and two Short Waves to approx. 15 metres. 
Push -pull output for room filling Volume from rich toned heavy duty "CO estlon" speaker. Airspaced 

ganged tuning condenser. rod aerial for M & L waves and telescopic aerial for S Waves. 
Real leather look case with silt trim and shoulder and hand straps. Size 9 z 7 x 41n. approx. 

Tiso perfect portable and the Ideal car radio. (Uses PP7 battery available anywhere). 

Total cost of parts now only £5.19.6. P. & P. MELODY Parts Price List and easy build plans 31- 516 

New TRANSONA 
FIVE "Nome. Light. .A.F..\.. 

Luz. all at good volume- 
6.P. Dur/tam 

7 stages -5 transistors and 2 
diodes 

Fully tunable over Medium and Long 
Waves and Trawler Band. Incorpor- 
ates Ferrite rod aerial, tunic* Con- 
denser, volume control, new type fine 
tone super dynamic afin. Speaker etc. 
Attractive case. Size 64 x 4i s 14ín. 

witk red speaker grille. (Uses 1289 battery available anywhere.) 
Total cost of all 42/6 P. 8 P. Parts Price List and easy build 
parts now only 316. plans 2/ -, 

TRANSONA SIX 
b stases --6 istors and 2 

diodes 

This is top performance receiver 
covering full Medium and Long 
Waves and Trawler Band. High -grade 
approx. 310. speaker makes listening 
a pleasure. Ferrite rod aerial. 
Many stations listed los one evening 

Á tractive case in grey with 
and 

grille. 
Site 64 x 4i x 1+ín. (Uses PP4 battery 
available anywhere.) 

Total cost of all 59 / 6 P. & P. 

parts now only 316. 
arts Price List and easy build plans it-. 

SUPER SEVEN 
9 stages -7 transistors and 2 
diodes 

Covers Medium and Long Waves 
and Trawler Band. The Ideal radio for 
home car, or can be fitted with 
carrying strap for outdoor use. 
Completely portable -has built -in 
Ferrite rod aerial for wonderful 

reception. Special circuit incorporating 2 RF Stakes, push -pull output. 
3in Speaker (will drive large speaker). Size 78 x 54 x 18in. (Uses 9v 
battery. available anywhere.? 
Total cost of all £3. 1 9.6 P. & P. Parts Price List and easy 
parts now only 316 build plans 2/ -. 

IAll components used in our receivers may be pur- 
chased separately if desired. Parts price lists and 
easy build plans supplied free with sets of parts 
or available separately at prices stated. 
Overseas post 10/ -. 

SIX 
. amazed at volume and 

performance... has really caner 
up to my expectations." 
S, G. 5tocklon -on -Teen. 

8 stages -6 transistors 
and 2 diodes 

Our latest completely port" 
able transistor radio covering 
medium and long waves. 
Incorporates pre -tagged cir- 
cuit board. Itn. heavy duty 
speaker - top grade transis- 
tors. volume control, tuning 
condenser, wave change slide 
switch, sensitive 610. ferrite 
rod aerial. Push -pull output. 

Wonderful reception of S.B.C. Home and Light, 208 and 
many Continental stations. Handsome leather -look pocket 
size case only as x 31 x 14ín. approx. with gilt speaker 
grille and supplied with hand and shoulder straps. 
Parts Price List and Total cost of all £3.9.6 P. II P. 

easy build plans 21- parts now only 

POCKET FIVE 
7 stages -5 transistors and 2 diodes 

Covers Medium and Long 
Waves and Trawler Band- a 
feature usually found in 
only the most expensive 
radios.On teatHome. Light. 
Luxembourg and many 
Continental stations were 
received loud and clear. 
Designed round supersensi- 
tive Ferrite Rod Aerial and 
fine tone 2fin. moving coil speaker, built into attractive 
black case with red speaker grille. Size 54 z 16 z Mo. (UM 
1289 battery available anywhere.) 
Parts Price List and easy build plans If6. 
Total cost of all 
parts now only 42 6 P. & P. 3/ -- 

ROAMER SIX NEW! ! 
NOW WITH PHILCO MICRO -ALLOT R.F. TRANSISTORS 

6 WAVEBAND 1 ! 

8 stages -6 transistors 
and 2 diodes 

Listen to stations half a 
world away with this 6 
waveband ,portable. Tun- 
able on Medium and Long 
waves. Trawler band and 
three Short Waves. Sensi- 
tive ferrite rod aerial and 
telescopic aerial for short 
waves. Top grade transis- 
tors. 3 -inch speaker, 
handsome 
ttings .S1 e874 z 53 z lint 

Carrying strap 216 extra. 

* EXTRA BAND FOR EASIER TUNING OF LUX. ETC. 

Parts Price List and Total cost of all £3. 1 9.6 P. & P. 

easy build plans 21- parts now only 316 

RADIO EXCHANGE CO, 
bt,Hl{tII SIRE IT, BFnIORD. Phone°2367 

Callers side entrance 
Borratts Shoe Shop 
Open 9 -5 p.m. 
Sau. 10 -12.30 p.m. 
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NEW CONSTRUCTORS PARADISE - FAST POSTAL SERVICE 
- ADASTRA 3 WATT 

AMPLIFIER 
.+ Recently intro. 

I 
- ^ ' doted highest +..v 

/ quality ready 
built British Made / 
Amplifier. Separate 
Bass, Treble and Volume 
Controls. Separate high quality 
8ntabed front panel. Output, 3 watts 
into 3 ohms. Excellent mains 
transformer 200/250 volts AC input, 
Enamelled chassie. Size 9 x 7 x 4in. 
Price 99/8. Post and packing 3/6. 

LINEAR DIATONIC IO WATT 
HI -FI 
including pre -amplifier 
Ultra lines push-pull. Two separate r P p 
controlled input sockets for gram/ 
mike etc. (two different inputs can be 
simultaneously applied). Maximum 
output exceeds over 14 watts. 
Separate Control for Base, Treble and 
Volume. Output 3 or 15 ohms. 
Reserve power supply for tuner etc. 
Price 313.2.6. Poet and packing 4/6. 
Chrome handled protective cover 
available at 't.; . 

SLIMLINE CRYSTAL 

MICROPHONE 
With aluminium die cast casing with 
satin Corkin []Wish. Incorporates 
On/OH locking switch. Complete t th 
cable, chrome stand holder etc. etc. 
Sensitivity -52 dB. Frequency 
Response 60 to 10,000 Cycles. Term' 
nation of over 500,000 ohms. Price 
47/8. Post and packing 3/ -. 

QUALITY 
MULTI- !4rß'' 
METER 
Pocket size e 
4 x 2} x lain. 
High fiefs'- J/ 
tìvity Of 1.000 
ohms per volt 
on AC as well 1- 

se DC rangea: 
0 to 15 volts, 0 to 150 volte, 0 to 1,000 
volte. Same range when switched to 
AC. C'orrent range 0 to 150 mA. 
Resistance 0 to 10(1 Kohms. Weight 
only 8 oz. Sturdy instrument complete 
with teat prods. batten', instructions 
elr. Prise s5/-. Poet and packing c.l,. FOUR 

TRANSISTOR 

AMPLIFIER 
¡Read b b 
onlx 4 1 

lin Includes 
n output t 

8!I 3 oboir Illput 
+ot.s g ¡sing near!+ 
standard 9 eon 
Con, l te with 

p ` Price 37/6- Post 
. 

ct SENSITIVE 
CRYSTAL 

SET 

Y.eadv 
ht,ilt' 
and 
complet 
With personal 
earphone etc. 
Size 3t x 2; x 
Lin. in beauUtul 
plastic case_ 
Price 15 /-. l+ost 
(Ideal Christ mas 

1 - - 
- 

.i.r. ilia 

and packing 1Cí5. 
Imsiiiic. 

LOUDSPEAKERS 
Famous make In x 6in., 3 ohms 
brand new. Our price whiles stork 
last, only E9 /8. Poet and packing 2/6 
Heavy duty 15 watts, 12m. Loud 
speakers. Heave die seat chassie. 
3 or 15 ohms. Speech coil. Frequency 
response 30 td 14.000 Cycles. Price 
S16.10.0. 

TRANSISTORIZED 
SIGNAL INJECTOR I '- S I1 s1 

; 

/ 
( I 

r with stand - 

and lour teunuic 
1 watt ontlm front 
P1.3 t,pc battery. 
lull instructions. 
and packwg 21. 

w 
Complete with battese. extra long u 
probe and Gilt netruetiene for taint 
[exclu on radios or television sets 

g ° (shows alternate black and whbc 
bars when ¡ntseted into a teleragai). 
Will pay for itself over and over again 
in fault finding. Price 37/6. Poet and 
packing 2/6. 

FAMOUS LINEAR 
AMPLIFIERS 
Stereophonic Amplifier. two channel 
high impedance input. Sensitivity is 
high enough to load fully the output 
when connected to practically any 
make of stereo head. Can also be used 
for normal heads. Output as stereo in 
excess of 3 watts, and as monaural 
over 8 watts. Separate volume, tone 
and balance controls, for 3 ohms 
speaker. Size 9 x 7 o Sim Pdee 37.19.6. 
Poet and packing 3/6. Attractive 
matching protective cover 25 / -. 

MAINS RADIOS 
5 Valve Superhet Circuits P 
Attractive quality plastic cases. 
200/250 volts. Mediten, waves cover. 
age. Price 97/6. Poet and packing 2,6. 
Stakes ideal Christmas present 

I All waves modele 7 gas)- 

TRANSISTOR RADIOS 
6 Transistor covering Medium waves, 
beautifully boxed and complete with 
all extras. Price 89/6. Post and 
packing 2/6. (Two wave models 98/61. 

PP3 BATTERY CHARGER 
Same size as PP3 battery it either 
replaces it by plugging into the mains 
or charges your PP3 Battery. Boxed 
with full details etc. Price 17/8. 
Poet and packing 1/6. 

JETRONIC ENGINEERING CO. LTD. (Dept. P.W.J. 2) 19 GARDNER STREET, BRIGHTON 1. 
C.O.D. 3/- ex. Catalogue of every item in stock II- post free 
MAIL ORDER ONLY. 

-aCG r1/teae crud 
Mon. Sat. 9 a.m. -5.45 p.m. Wednesday I p.m. 
Lunch 1.30 to 2.30 Special 24 Hour Express Mail Order Service 

AZ31 
DAF91 
D.4F96 
DF91 
1/F96 
DK91 
DK92 

12/6 
4/8 
8/8 
3/- 
8/6 
5/6 
7/- 

F.RF89 7/6 
EC1181 41- 
ECM! 5/- 
ECC83, 5/6 
EW84 8/8 
ECC85 6/. 
EC1,135 1218 

EF89 
EF91 
EF92 
EPOS 
EF183 
EFI84 
EL33 

8/- 
4/- 
4/- 

101- 
9/- 
8/- 

17/6 

EZ41 
E780 
F.Z81 
GZ32 
HL41DD 

KT66 

7/- 
5/6 
6/6 

12/6 

12/6 
17/8 

I'CL83 
PC1.84 
PCL85 
PCL86 
PL36 
PLel 
PL82 

9/- 
7/- 
7/6 

10/- 
11/6 

7/8 
7/8 

1325 10/- 
U26 10/6 
U191 18/8 
U301 18/8 
U801 19/8 
UABC80 5/8 
UAF42 8/8 

UL84 6/- 
UY41 7/8 
UYR5 5/8 
VP4B 17/6 
VR150130 

7/- 
WR151 6/- 

3Y3G,GT 
8/8 

6A7 12/8 
6A8 8/8 
61.1,5 3/8 
6AM6 4/- 
64Q5 8/8 

6C5GT 
6C6 
6C961.1 
6CH8 
6C6 
6F6 
6H6 

6/- 
6/8 

25/- 
10/- 
5/8 
6/9 
2/. 

6tl51: 
6V613 
6V6GT 
6X4 
6X50 
eXSGT 
8/30L2 

7/6 
4/- 
7/6 
4/8 
6/- 
8/8 

12/8 

12AX7 5/6 
I2BA6 7/6 
12BE6 7/6 
12K7GT 5/- 
12K86T10/- 
12Q7GT 61- 
126Q7 12/- llK96 7/8 ECH42 8/6 EI41 9/- KT81 10/8 PL83 7/6 UBC4I el- X61M 18/8 6AT6 4/6 6J50/OT 7B6 211- I9AQ5 8/- DL92 5/- ECH81 7/. E142 9/. KTW61 7/- PL84 7/. UBF80 7/8 X78 28/- 6380 2/8 5/6 7B7 9/6 25%4 7/6 DL94 7/- ECH83 5/9 EL84 5/9 MI:d4 17/8 PY3213 10/- UBF89 7/6 7179 40/- 6BA6 5/8 6J70 5/- 71.15 10/8 35L6GT 8/6 D1,96 6/6 ECL80 8/6 EL93 9/8 N78 22/e PY81 6/- UCH42 8/6 lR5 5/8 6BE6 5/6 6K7G 2/- 706 9/8 35W4 8/6 EABC80 6/8 ECLR2 8/8 EM80 8/- O%4 5/- PY82 5/8 UC1481 7/- 105 4/8 6BJ6 8/- 6K711T 2/6 7H7 81- 357.4 6/6 E.4F'42 8/8 ECL86 8/6 EM81 8/- PCC84 el- PY"83 7/8 UCL82 8/8 1T1 8/- 613R7 10/6 6K8(: 4/- 707 18/- 50(7.3 8/e EB91 3/8 EF41 7/6 E5184 8/- PCC89 8/9 PY800 8/8 UCL83 9/- 3T4 6/- 6BR8 12/8 9K8GT 9/8 7Y4 2/- 80 7/6 F.RC41 8/- EF80 5/- EY'S1 7/6 P1F80 7/- PZ30 12/8 UF41 7/8 3V4 /- 6BW6 9/- 61.60 7/8 803 4/- 90CG 25/- EBF80 7/8 EF85 5/. EY86 7/. PCF86 918 8P61 3/- L'189 7/- 5U4G 4/- 6BW7 9/- 6Q7G 6/- 10E1 10/- 99CV 25/- EBF63 8/- EF86 71- F:Z40 7/. PCI.82 7/8 U14 9/- UL41 7/6 l 5V4G 9/- 6C4 3/6 6Q71%T 10/- 2A U7 5/- d07 9/6 

COMPLETE VALVE LIST FREIE WITH 
ORDER 

OBSOLETE VALVES A SPECIALITY 
SEND FOR QUOTATION 

TERMS OF BUSINESS C.W.O. or C.O.D. 
4.2 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. per VALVE 

BRAND NEW TRANSISTORS 
0C35 lo/- 0072 8/- OC81D 

Sr- 0C42 6f- 0074 8f- OC81m /pr 1216 
0C44 5f. 0075 S. 0082 8f- 
0C45 5f- 0077 8f- 0082D 6'- 
OC71 5f- 0081 5f- 0C170 6f- 

SILICON RECTIFIERS 
400 volts 350 mA ... ... ... ... ... 7,6 each 

SETS OF VALVES 
Mon.-Sat. 9 a.m. -5 -45 p.m. Weds. I p.m 

Lunch 1 -30 to 2 -30 

185, 155, IT4, 3S4, 3V4 Set of 4, 17t- 
DAF9I, DF9I, DK9I, DL92, DL94 ... Set of 4, I7f- 
DAF96, DF96, DK96, DL96 .,. ... Set of 4, 25f- 

R.B1T. VALVE MAIL ORDER CO. OpenlDa Ìyto Caïa s 
211a STREATHAM ROAD MITCHAM SURREY 
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Vn/VVMM, 

+ V - 
Fig. 39: In this circuit arrangement the zener diode is 

operating under reversi bias conditions. 

few as two other components and a voltage supply, 
the list is unending. 

One particular special purpose semiconductor 
device of interest to nearly all electronic enthu- 
siasts, is the " Zener diode ". 

A normal pn junction diode under reverse bias 
conditions will begin to conduct current when the 
voltage applied to the diode is in the region of one 
to two hundred volts. This voltage is known as the 
breakdown voltage. A scientist named Zener 
examined this effect and because of his work the 
Zener diode, which has a breakdown voltage of 
only a few volts, is now in general use. 

Zener diodes are used as voltage stabilisers, 
several types are in existence, each with a different 
breakdown voltage. Typical characteristics of a 
Zener diode are shown in Fig. 38. From the slope 
of the characteristic curve between points A and 
B, it is seen that for a large change in current 
through the diode, voltage across the diode changes 
only minutely. The Zener diode is worked on this 
part of its characteristic as a voltage stabiliser. 

A Zener diode is shown in Fig. 39 in series with 
a resistor, a voltage supply is across the series cir- 
cuit. Any small change in the supply voltage would 
cause a current variation in the series circuit. 
Providing the diode is in that part of its working 
region equivalent to being between points A and B 

in Fig. 38, for all practical purposes the voltage 
across the diode would not change; therefore the 
difference in supply voltage causes an equal voltage 
difference across the resistor. 

If only a small stabilised voltage was required, 

Tr1 

Input ti Output 

+ve 

Fig. 40: A voltage stabiliser circuit, employing o zener 

diode, used os the las' stage of a power amplifer. The 

circuit symbol of the zener diode used in these diagrams 
is only one of several in general use.' 

say 5V,- a suitable Zener diode would be chosen 
for a circuit such as that shown in Fig. 39, the out- 
put would be taken from across the diode. This is 

an obvious application of the device, there are 
many, one of which incorporates the use of further 
semiconductors, again, as a voltage stabiliser. 

The action of a power supply was explained 
earlier in this series; many circuits require a larger 
voltage supply than the breakdown voltage of a 
Zener diode to be stabilised. Fig. 40 shows the type 
of stabiliser that may be used as the last stage of a 
power supply. 

The stabiliser has two purposes. 

(i) to remove any ripple resulting from insuffi- 
cient smoothing. 

(ii) to give a stable d.c. output for any varia- 
tion of mains voltage to the power supply. 

Trl is acting as a variable resistor in the form of 
an " emitter -follower " circuit. D produces a 

constant emitter bias for Tr2. If the collector 
voltage of TO were to change. the emitter would 
try to follow that change, but in doing so the base 
bias of Tr2 alters. The conductance of Tr2 changes 
as a result. The change in emitter -collector voltage 
of Tr2 is directly fed back to the bane of Trl. The 
conductance change of Trl due to this compensates 
for the change in Trl collector voltage and the 
emitter of Trl stays at a steady potential. 

The stability of this circuit is due to Kit as it 
holds the emitter of Tr2 at a steady bias voltage. 

There are many advantages of semiconductors 
over thermionic devices. They include, the small 
working voltages required for their operation. their 
comparatively small physical sizes, no power 
supply is required for their operation. One disad- 
vantage of dpmestic type semiconductors (e.g. 
those found in portable radios) is that they must 
not be overheated. 

Many of the problems encountered in electronics 
are associated with power supplies, and because of 
this power supplies have been dealt with fairly 
fully compared with the other subjects covered in 
this series, but the subject is not quite complete. 

It is quite often required to have more space on 
a chassis to make minor alterations -a method of 
providing that space, if not already done, is to 
convert the thermionic rectifier into one using pn 
junction diodes. A small mounting on the mains 
transformer would be sufficient to hold the rectify- 
ing circuit, as diodes now exist with ratings of 
" peak ini erce vnitaee " of 800V and " peak for- 
ward current " of 0.5A and are only as large as a 

3W resistor. 

Semiconductors, although they appear to be 
extremely complicated, have much to offer -there 
are numerous types doing many operations, there 
are also many publications explaining in vivid 
detail the uses of semiconductors, I hope this series 
has helped you understand them. r 

www.americanradiohistory.com

www.americanradiohistory.com


960 PRACTICAL WIRELESS February, 1965 

TRANSISTOR 

RECEIVER 

SERVICING 
STEP -BY -STEP 

EXPERIMENTERS and enthusiasts brought up 
on valve equipment sometimes have difficulty 
in switching their thoughts to transistor cir- 

cuits and the relatively low voltages that these 
work with. When dealing with transistor equip- 
ment, the author finds it best to forget valve tech- 
niques altogether and look upon the transistor 
circuit as something new. 

Although there are several parallels between 
valves and transistors, as brought out in the classic 
descziptions of transistor operation, there are often 
times during a fault tracing exercise when a tran- 
sistor fault condition has no resemblance whatever 
to a valve fault condition. 

rog 

This can complicate matters if one has stuck too 
rigidly to valve /transistor parallels. 

With tbis in mind, this article is concerned not 
with how transistors and their circuits work particu- 
larly, but what to do when a transistor circuit 
ceases to function. Fortunately, a transistor is a 
simple device to work with since it has only three 
electrodes, these being called the base, the emitter 
and the collector, as shown on the transistor sym- 
bol in Fig. 1. 

by Gordon J. King 

There are two basic types of transistor, the p -n -p 
type which is used extensively in all transistor 
radios and small amplifiers and the n -p -n type 
which, until comparatively recently, was rarely 
seen in domestic equipment. However, mixtures of 
both types are now finding their way into the new 
radios and amplifiers, particularly in the output 
stage where their use together forms the so- called 
"complementary amplifier ". 

This type of output stage has the great advan- 
tage of requiring neither a driver transformer nor 
an output transformer, the speaker being connected 
direct to the transistors. 

P -N -P and N -P -N Polarities 
Symbols p -n -p and n -p -n are shown at (a) and 

(b) respectively in Fig. 1, and one important point 
to note at this juncture is that the collector of the 
p -n -p type is connected to supply negative while 
the electrode of the n -p -n type is connected to 
supply positive. If something is done during a 
servicing operation to cause a reversal of this 
potential, then it is likely that the transistor will 
burn out or be impaired considerably in efficiency. 

When working as an amplifier, a transistor passes 
current through its collector /emitter circuit, but 
the current in the emitter circuit is very slightly 
higher than the current in the collector circuit 
since the emitter circuit carries also a little base 
current. 

Collector current will not flow unless a little base 
current is flowing, and in order to satisfy this 
latter requirement the base of a p -n -p transistor 
must be connected to a negative potential while 
that of an n -p -n transistor must be connected to a 
positive potential. 

Both the collector and base potentials are rela- 
tive to the emitter, as shown in Fig. 2 at (a) for 
p -n -p transistors and (b) for n -p -n transistors.. 

The input signal may be applied either at the 
emitter or the base and extracted from either from 
the collector or emitter. The three resulting 
methods are shown in Fig. 3. That at (a) is the 
" common -emitter ", at (b) the " common -base " 
and at (c) the " common -collector ". Note that the 
common electrode in each instance is that which 
carries both the input and output signals. 

Circuit Configurations 

The common- emitter circuit has the highest 
power gain and is the most frequently used. The 
input impedance is medium and the output impe- 
dance medium to high. 

Base 

(a) 

Collector 

Base 

Emitter 
(b) 

Fig. 1: Transistor circuit symbols; (a) p -n -p and (b) n -p -n. 
Note change in direction of emitter arrow head. 

(a) (b) 

Fig. 2: Transistor polarity; (a) p -n -p and (b) n -p -n 
Voltages are relative to emitter. 
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Transistor amplifiers can be subjected to both 
negative and positive feedback by applying from 
the output out -of -phase or in -phase signals to the 
input. In the latter respect, therefore. coupling for 
positive feedback turns the amplifier into an 
Oscillator, the frequency of which is controllable 
either by CR or LC circuits in the usual manner. 

The most usual method of applying the base and 
collector potentials to an amplifier is shown at (a) 
in Fig. 4. The potential -divider R1 /R2 allows the 
bast to be biased from the same supply source as 
feeding the collector. It also stabilises the base 
bias. 

The emitter resistor R3 also serves to stabilise 
the transistor against an increase in collector 
current which can otherwise arise due to tempera- 
ture increase, this being a characteristic of the 
transistor. 

With R3, if the collector current rises, the 
emitter current alto rises and the increase in volts 
drop across the resistor pulls back the base 
voltage and thus reduces the collector current. 

D.C. Feedback 

This gives d.c. feedback, but a.c. feedback is 

avoided in the common- emitter configuration by 
bypassing the emitter resistor with a capacitor 
having a low reactance at the signal frequency. In 
the common- collector configuration the basic stage 
is subjected to full negative feedback, since the 
emitter resistor cannot be bypassed as it represents 
the signal load. 

(C) 

Fig. 3: Transistor configurations; 
(o) common -emitter, (b) common - 

base and (c) common -collector. 

Fig. 4(b) shows an alternative method of biasing 
the base by the use of a single, higher value resis- 

tor between base and the supply line. This, unfor- 
tunately. suffers from the misfortune of rather poor 
d.c. stability. A better arrangement is shown in 

Fig. 4(c), where the base resistor is returned to the 
collector end of the load instead of to the supply 
line. 

Now armed with the basic facts of transistor 
circuits, we can investigate a few fault conditions. 

Fig. 5: Four major voltage tests which avoid breaking the 

circuits to insert a current meter. These are fully described 
in the text. 

(a) (b) (c) 

Fig. 4: Base biasing and stabilising arrangements; (o) base potential -divider 

RI /R2 (this is the most popular and effective), (b) with a single resistor to the 

supply line (stability poor) and (c) single base resistor returned to collector 
(improved stability). 

Let us suppose that we have a 
single stage amplifier, as shown 
in Fig. 5, that fails to work. 
What should be done first? The 
obvious thing, of course, is to 
ensure that the supply voltage is 
present. A voltmeter with a full - 
scale deflection of about 25V 
connected as for Test 1 in Fig. 5 

will soon prove this possibility. 

Open -circuit Collector Load 

If the supply is correct, the 
negative lead of the voltmeter 
should be transferred to the 
collector as shown by Test 2 in 
the diagram. The load whether it 
he inductive or resistive, should 
have continuity, so this time we 
should read something a little 

0 
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less than the supply voltage, depending upon the 
.; resistance of the load and on the current in it. If 

-there is no collector voltage, then the fault is due 
simply to an open -cirq ait load. 

If the collector voltage is about the same as the 
supply voltage and the load is resistive, this would 
indicate very little or no collector current. On the 
other hand, if the volts drop across the load is 
;excessive one may conclude that the collector 
current is abnormally high. The best way of check- 
ing the collector current is to measure the voltage 
across the emitter resistor, as shown by Test 3 in 
the diagram. 

If; for instance, t)je emitter resistor is 1,00012 and 
12V is measured accZross it, then we know from 
Ohm's law (current equals the voltage divided by 
the resistance) that the emitter current is 2mA. 

The collector current is a little less" than this 
calculated value, of course, since base current also 
flows in the emitter resistor. However, as the base 
current is only a matter of 100µA or so, the current 
difference between emitter and collector can usually 
be ignored when making simple tests. 

If there is zero volts drop across the emitter 
resistor, then either the transistor is faulty or there 
is no base current (always remember that there 
must be base current to produce collector /emitter 
current of measurable magnitude). It could 

- ,happen, of course, that the emitter resistor bypass 
«.capacitor has a short -circuit, but this is unlikely. 

'How, then, would one ascertain whether the 
trouble lies in the transistor or in the base . bias 
circuit? One way would be to test the transistor 
leither on a tester or by substitution. This is a time - 
consuming exercise and is not always easy on a 

á.densely- mounted printed circuit board. 
titThere is also the danger of ruining the transistor 
r nearby components by excessive and prolonged 
eat from' the soldering iron. By far the best idea is 

to ensure that the transistor is faulty before con - 
templating its removal from the circuit. 

Fieat Test 

If we have followed all the tests up to date, a 
final. test, shown as Test 4 in Fig. 5, should verify 

1 the -matter one way or the other. Here we are 
measuring base voltage pure and simple relative 
to the emitter. The voltage will be very small, for 
it needs only a fraction of a volt to give a base 
current of 100uA or thereabouts. 

However, if there is a deflection on the test 
tateter, one can be reasonably sure that the lack of 
collector current is due to transistor fault, as 
distinct from a fault ih one of the associated com- 

Kponents. 
There are two important points. One is that the 

.polarities given in Fig. 5 are for a p -n -p transistor. 
With a n -p -n transistor, the tests would be the 

,same but the meter polarity would need to be 
"reversed. The second, concerns test meter applica- 
tion and sensitivity. 

Voltage and current transients can spoil a good 
transistor, so to avoid such happenings the meter 
should be connected and. removed for the various 
tests with the circuit disconnected from the power 
supply. Also, the very small voltages, especially 
emitter and base voltages, call for a test meter with 
a full -scale deflection not exceeding about 2.5V. A 
ts.d. of IV is to be preferred. 

4 

It is important that the meter has.a sensitivity of 
at least, 10,0000/V, otherwise the loading effect 
of the connected meter will disturb the circuit 
voltages and probably lead to incorrect interpreta- 
tions. - 

So far we have considered very low or zero 
voltage a.:ross the emitter resistor. What do we do 
if the voltage here is abnormally high? It is true 
that this condition does arise, and an abnormal 
voltage on a small transistor would be considered 
in excess of that produced by a maximum current 
of 2mA. 

For example, if 4V is measured across a 1,00011 
emitter resistor, the current would be 4mA, which 
is abnormally high for a small signal transistor. 

High Base Current 
This condition can be brought about by two 

major factors. One is excessive leakage in the tran- 
sistor itself and the other a too high value of base 
current. Thus, it would be best to check first on the 
base voltage, as in Test 4, Fig. 5. 

Make sure that the meter clip is actually cóntact- 
ing the base wire, for should the base end of R I 

develop a dry joint on the printed wiring, the 
meter connected to that point would register zero 
volts, when in actual fact the base of the transistor 
proper would be highly negative. This is because 
the potential- divider effect would be destroyed 
(with R1 disconnected from the base wire) and 
base current would be limited only by the value of 
R2. It would thus rise to a far higher value than 
is normal when held down by the connected R1. 

This, incidentally, is a frequent cause of high 
emitter current, not so much by R1 actually going 
open- circuit but by a dry -point developing at one 
end. 

Capacitor Leak 
It sometimes happens that the base and collector 

potentials are affected by a leak in the input or 
output coupling capacitors-Cl and C2 respec- 
tively in Fig. 5. This can be proved easily enough 
simply by disconnecting one end of the component 
and measuring the electrode voltages again. 

A significant difference between the " original 
reading and that made with the coupling capacitor 
disconnected, should lead to replacement of that 
capacitor. In audio circuits electrolytics are used 
extensively in these positions, and these tend to 
leak with age or when connected round the wrong 
way. 

With p -n -p transistors, the negative side of an 
interstage coupling capacitor should be connected 
to the collector of the preceding transistor and the 
positive side to the base of the following transistor. 
The polarity is reversed, of course, with n -p -n 
transistors. 

Self -oscillating Mixer 
Basically, the majority of transistor stages can 

be resolved to that in which the tests are shown in 
Fig. 5. Fig. 6 gives the basic circuit of a self- oscilla- 
ting mixer, as is found in most transistor portables. 
This has all the basic features. We have the base 
potential- divider comprising R1 R2, the emitter 
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Ferrite 
aerial 

PRACTICAL WIRELESS 

resistor R3 with its bypass and the collector load 
which, in this case, consists of Ll and the primary 
of the i.f. transformer TI. 

This, then, amplifier -wise, is a common- emitter 
circuit with the aerial signal applied to the base. 
Both the collector and emitter are loaded by LI 
and L2 of the oscillator coil respectively. Positive 
feedback is thus applied from the collector to the 
emitter, causing the stage to oscillate. The 
difference- frequency (that is, the i.f.) is developed 
across the i.f. transformer which also acts as a 
second load in the collector circuit. 

The transistor is biased by RI /R2 to approxi- 
mate class A conditions, but when oscillation 
commences the transistor is driven towards class B 

conditions. This is because the base /emitter junc- 
tion of the transistor rectifies the oscillatory signal. 

Oscillator Test 

Test 3 of Fig. 5 would give a slightly higher 
reading when the stage is oscillating than when it 
is quiescent. Here, then, is a test for oscillation. If 
there is a small decrease in voltage across the 
emitter resistor when the oscillator gang section of 
the tuning capacitor is shorted, then one can be 
sure that the stage is oscillating, at least. 

By following the reasoning given in this article 

963 

Fig. 6 (left): Basic self-oscillating mixer, as used in the 
majority of transistor portables. 

Driver =Ati transform., 
Speaker 

IMO 
-111 

speaker 

transformer 

Rt 

Fig. 7i The basic class B output stage. 

almost any transistor circuit fault can be diagnosed 
without having a great deal of experience in the 
servicing of transistor equipment. 

Output stages have the same basic set -up, but 
here it is usual to find them biased towards class B 

conditions. Fig. 7 reveals a typical class B output 
stage, in which Rl and R2 form the potential - 
divider which biases both transistors and R3 is the 
common -emitter resistor. The bases are biased not 
exactly to cut -off, since this produces an unpleasant 
noise, called " crossover distortion ", but to a small 
quiescent current. 

Note that the emitter resistor is not bypassed in 
circuit, and a thermistor may be employer 

instead of an ordinary resistor to enhance the 
thermal stability. The voltage across this component 
would normally be very low at zero signal due 
both to the low resistive value and the small 
quiescent current. However, the current rises to 
high values, as does the voltage across the emitter 
element, with increase in sound output. 

Distortion 
Excessive distortion can be caused by (I) 

unbalance in the transistors, (ii) incorrect biasing 
(due, for instance, to alteration in value of Rl or 
R2) and (iii) low battery voltage. 

-pW Film Show 
as o reader of "Practical Wireless"... 
YOU ARE INVITED to attend this annual event held in collaboration 
with Mullard Limited at Caxton Hall, Westminster, on February 5th. 
The programme this year includes "Electromagnetic Waves" and 

"The New Panorama Tubes ". 
Send NOW for your free ticket to the "Practical Wireless" offices, 
enclosing a stamped addressed envelope. 
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IN the December, 1964, issue of PRACTICAL 
WIRELESS the author described the construction 
of a short wave superhet receiver particularly 

suited to the beginner. The receiver has now been 
in use for several months and has given an 
extremely good account of itself. in the interests 
of simplicity several desirable features were 
omitted from the original receiver. The chief 

FOR THE BEGINI 
among these were a stage of radio frequency 
amplification prior to the frequency changer and 
a beat frequency oscillator (b.f.o.) to enable 
continuous wave (c.w.) transmissions to be 
received. 

The author has now incorporated these features 
in the original design and achieved a worth -while 
increase in performance. For the benefit of the 

In put 
SM 

Output 
SK2 

Fig. Ir The prcsclector unit circuit diagram. 

4 

COMPONENTS LIST 
Resistors: 

RI 27kí2 
R2 15052 
All I W carbon 
VRI 10k S2 w.w. potentiometer 

Capacitors: 

R3 2.2k LI 

Cl 
C2 
C3 
C4 
VCI 

0.01µF tubular 
0.01µF tubular 
50pF silver mica 
0.1µF tubular 
310pF (Jackson El) 

Miscellaneous: 
VI 65G7 
LI, L2 Aerial coil. Denco Maxi -Q, Blue. 

Ranges 3, 4, 5 
SKI, SK2 Coaxial sockets 
Two international octal ceramic valveholders. 
H.F. choke (Eddystone 1066). Universal chassis 
8in. x Sin. x 3in. (Home Radio) and chassis top 
plate 9in. x 9in. 7 -way tag strip. Flexible shaft 
coupler (Eddystone 50), dial (Eddystone 598), 
handles, knob, etc. 
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beginner and particularly for those who built the 
receiver a full description of these adjuncts is 
given. 

The Radio Frequency Amplifier 
For peak performance over 10Mc /s or so, a 

stage of amplification at the signal frequency is a 
desirable feature in any receiver. Not only does 
it improve -the signal -to -noise ratio but also a 
distinct reduction in second channel interference is 
obtained. For a brief discussion of this effect the 
reader is referred to the original article in the 
Deceniber issue. Noise in a receiver arises not 
only from man-made and natural interference but 
also from the receiver itself. Generally most of 
the noise is contributed by the first stage of the 
receiver and then principally by multi -electrode 
valves such as the frequency changer. Since this 
noise in the preliminary stage is amplified by the _. 

later stages then in effect only this early noise is 
of importance. A weak signal presented to the 
mixer would obviously be largely masked by the 
noise arising in this stage. An improvement in 
the signal -to -noise ratio would therefore be 

objective an increase in selectivity. Although the 
author has freely used both terms in the text the 
distinction should be borne in mind. 

The r.f. amplifier described in this article 
enhanced the performance of the original receiver, 
particularly on the 14 and 30Mc /s bands. With 
the amplifier in circuit hitherto weak signals were 
easily resolved. 

Circuit Description 
The circuit diagram of the instrument is given 

in Fig. 1. As will be .seen, the circuit is quite 
simple and consists of a single -ended semi- variable 
mu pentode which is a 6SG7, used in conjunction 
with the D'enco series of octal -based plug in coils. 
Tuning of the unit is by means of a 300pF 
variable capacitor Cl. Since this is the value of 
the variable capacitor in the main receiver, 
excellent agreement between. the unit and receiver 
dial readings is obtained. The gain of the amplifier 
is regulated by VR1, which is a wire -wound 
component. The r.f. output is fed via C4 to the 
output socket SK2. 

ER'S S. W.SUPERHET 
obtained by a stage of r.f. amplification prior to 
the mixer. Although such a stage is correctly 
called a preamplifier, frequently it is referred to as 
a preselector, the two terms being regarded as 
synonymous. A preamplifier increases the sensi- 
tivity of a receiver, while a preselector has for its 

H. WEBSTER 
A variable mu 6SK7 may be used in place of 

the 6SG7 with a slight loss in. gain. The- author 
also found that with VR1 set at maximum both 
the 6AC7 and 6SH7 types gave an extremely good 
performance. Both these types are, of course, non - 
variable mu. 

1gé 

All small holes are 4BA clear 

See text for VC1 
mounting holes 

For mounting of VC1 see text 

Holes for leads 
to VC1 

114 dia. hole for 
6SG7 octal 

valve holder 

Holes for tagstrip 

114"dia. hole for 
coil unit octal 

valve holder 

/B 

134 

T 

31/2° 

Fig. 2: Above -chassis drilling details for the preselcctor. 
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Top 
edge 

Lest hand side 

chassis member 
looking at rear 

Of chasc. 

Front 
chassis 
member 

Vdia 

Fig. 3: Drilling details of the chassis members. 

59e 

2BA holes 
see text 

/4B4 
1edia j 

1 

6ßA Y 

3.4 

I 

4BA 

474 

-- 

1 

Y i Y 

68A 

68A 

2 

-- 

2BA 

+48A 

Fig. 4: Dimensions of the preselector front panel, showing layout adopted by 

the author. This may also be seen from one of the heading illustrations on 

page 964, the other photograph being of the b.f.o. unit mounted on the 
receiver chassis. 

Constructional Details 

The unit is constructed on a 

Sin. x Bin. x 3in, chassis and the 
front panel is a nominal 9in. e 
9in. chassis top plate taken 
from the same chassis range. 
Full drilling details for the 
chassis and panel are given in 
Figs. 2. 3 and 4. It will be noted 
that no dimensions are given 
for the fixing of the variable 
capacitor. The author re- 
commends that the holes for 
this component are drilled after 
the dial unit is fixed to the front 
panel. A further important 
point also concerns the variable 
capacitor mounting. The panel 
drilling details are applicable to 
the specified capacitor, which is 
a Jackson type El. If another 
make of capacitor is used 
slight alteration of the dial 
height may be necessary. Care - 
ful attention to this point must 
be made before drilling the 
front panel. 

Although tuning of the unit 
is relatively easy an Eddystone 
slow- motion dial was chosen 
for two reasons: first to pro- 
vide calibration points identical 
with those on the main receiver 
and secondly to match up with 
the appearance of the main 
receiver. The drilling details of 
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Tags marked M.C. denote 
earthing connections to chassis 

Coil unit 
holder To VC1 

stator 
6SG7 
holder 

Input 
socket 

HT.+ 

H.T.- 63V 
Fig. S: Underchassis wiring diagram of the preselector. 

the front panel are applicable to this dial. 
When drilling of the front panel and chassis is 

complete the unit is temporarily assembled. The 
flexible coupler is placed on the dial shaft and the 
variable capacitor offered up to the coupler. 
Ensure that the capacitor shaft is in exact align- 
ment with the dial spindle. Spacing washers under 
the mounting feet may be found to be necessary to 
achieve an accurate fit. When alignment is satis- 
factory the chassis holes are marked by pricking 
through the capacitor mounting feet. The panel 
and chassis may now be dismantled and the holes 
for the variable capacitor bored at the appropriate 
points. The fitting and wiring of components is 
facilitated by working on the dismembered chassis. 
The ceramic coil and valve holders are mounted, 
making sure the holders are correctly orientated. 
The mounting of the screening can for LI, L2 is 
described in the leaflet which accompanies the 
coils. 

Great care is necessary when cutting the 
screening can base, since slight distortion of the 
thin gauge metal will cause an unsatisfactory fit. 
It is recommended that cutting of the base is done 
with a sharp razor blade of the singled -edged type. 

Output 
socket 

As an aid to easy coil changing the author found 
that a preliminary polish of the threaded portions 
of the can and hase with metal polish greatly 
facilitated the removal of the can. The remaining 
components are assembled as shown in Figs. 5 and 
6. Since the frequency stability of the unit is 
important, all wiring should be carried out in 
heavy gauge copper wire. Wiring of the gain 
control, coaxial sockets and high frequency choke 
is completed when the chassis is assembled. A 
short piece of copper braid stripped from a piece 
of coaxial cable is used to earth the frame of the 
variable capacitor to the fixing screw on the holder 
of LI, L2. Do not rely on the fixing feet of the 
capacitor as being a sufficient earth. 

When wiring is complete a range 3 coil is 
plugged into the holder and a check made of the 
resistance between h.t. positive and chassis 
This, of course, is a wise precaution before 
connecting any new equipment to a power supply. 
A slight reading will be obtained initially due to 
C2 and C5. After a little time the meter should 
register practically infinite resistance. The unit is 
connected to the receiver power pack. In the 
author's unit an additional octal valve holder was 
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Fig. 6 (right): Layout and wiring 
ebeve- chassis. 

fitted to the power unit and the 
amplifier power leads ter- 
minated in an octal plug. The 
same wiring convention used in 
the main receiver was adopted 
for the wiring to the plug and 
socket. A short length of 
coaxial cable which terminates 
in a coaxial plug at each end is 
connected between SK2 and 
the main receiver aerial socket. 
A set of range 3 coils is plugged 
into the main receiver and the 
power unit Switched on. When 
steady conditions are obtained 
the following voltage readings 
should be obtained. The author 
used a 10,0001)/V meter set to 
the 1,000V range for h.t. 
measurement and the 10V 
range fol bias voltage measure- 
ment. 

Voltage Readings at 6SG7. Gain 
Control Maximum: 

Anode 
Pin 8 

205V 

Screen 
Pin 6 

110V 

PRACTICAL WIRELESS 

' 1flPIIIIIIIIIIIINQqlulllllllllllllll!'d 
saas 

February, 1965 

6.3V 

Cathode 
Pins 3, 5 

2.1V 

The aerial is connected to SKI on the amplifier 
and the amplifier and receiver dials set to 85 °. 
After setting the gain control to maximum the iron 
core of LI, L2 is adjusted until a marked increase 
in noise level occurs. The core of LI, L2 may 
now be secured either with a blob of sealing 
compound of by running a 6BA nut down the 
free end of the thread. If this latter device is 

adopted the core must be held securely by a 

screwdriver while the lock nut is tightened. 
The remaining coils (ranges 4 and 5) are dealt 

with in a similar fashion. It will be found that 

Ski 
Input 

socket 

simultaneous adjustment of the Unit and receiver 
is very simple. Over a small range of frequencies 
such as an amateur band the amplifier may be 
peaked in the centre of the band and fine tuning 
done on the main receiver. Slight adjustment of 
the amplifier will only be necessary at the band 
edges. 

With VR1 set for maximum gain it may. be 
found that oscillation occurs on the highest 
frequencies. A slight reduction in the,settin of 
VRI will therefore be necessary. The author 
found that the unit was quite stable and no trouble 
should be experienced on this score. If the 
constructor encounters this effect a 1052 resistor 
wired in series with the grid leak of the 6SG7 
should provide a cure. This resistor should be 
mounted as near as possible to the grid pin. 

NEXT MONTH - THE O.F.O. UNIT 

Now read these two great February issues 

Practical Television *-- ON SALE JANUARY 14th 

CLOSED CIRCUIT TV -a new series 
for the experimenter. 
VIDEO A.G.C. SYSTEMS -the whys 
and wherefores. 
RESONANT LINES INSTEAD OF 
INDUCTORS. 
PLUS -Regular DX TV features, Your 
Servicing Problems Solved and other 
articles. 

ON SALE JANUARY 21st 

LOW POWER GUITAR AMPLIFIER - 
34W, two channels. 

REMOTE BABY SITTER -transistorised 
microphone amplifier and relay unit. 
Automatic break -through on radio 

or TV receiver. 

PLUS -The Colour TV Controversy, 
The Hall Effect and other features. 

-* Practical Electronics 
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"WALKIE-TALKIES" 
A CLARIFICATION OF THE POSITION 

F 
OLLOWING our recent editorial comments on 
the subject of amateur radio pirates, which 
touched upon the question of the various 

walkie- talkie transceivers being sold in this 
country, we feel it would be helpful both to 
readers of this magazine and to advertisers to print 
below a communique issued by the GAO. This 
makes clear any doubts which may exist concern- 
ing the use of such equipment. 

"WALKIE- TALKIES" 
Any use of radio communication in the United 

Kingdom must be licensed by the Postmaster - 
General, and the Post Office has recently conducted 
successful prosecutions for the unlicensed use of 
" walkie-talkie" radio equipment operating on 
frequencies around 27.12Mc/s. It may not be 
generally known that the Postmaster -General will 
not license the transmission of speech on these 
frequencies as the band has been designated for 
industrial, scientific and medical use. 

Transistorised transmitter /receivers are also 
available working on slightly higher frequencies, 
e.g. 28.5Mc /s, but this frequency falls in one of 
the bands assigned for use by licensed radio 
amateurs. Before an amateur licence is granted 
the applicant has to pass the Radio Amateur 
(Technical) Examination and the Post Office 12- 
words -per- minute Morse sending and receiving 
test. 

Dealers would therefore be well advised to bear 
in mind, when offered " walkie-talkie" equipment 
using a frequency of 27.12Mc /s or thereabouts, 
that the Post Office will not issue licences to 
purchasers of this equipment and any use, includ- 
ing that for demonstration purposes, without a 
licence would be contrary to the law. Further- 
more, equipment operated by licensed amateurs in 
the 28.0- 29.7Mc /s band must be capable of 
operating within the terms of the Amateur (Sound) 
Licence -for example, a satisfactory method of 
frequency stabilisation must be employed in the 
sending apparatus and frequency measuring equip- 
ment must be provided capable of verifying that 
the sending apparatus operates within the 
frequency band of 28.0- 29.7Mc /s. 

Facilities are available for private mobile radio 
services using speech in the 80, 160, 170 and 
460Mc /s bands and suitable equipment which 
conforms to the relevant Post Office specification 
can be obtained through the trade. 

It is also worth mentioning that most of the 
ex- Service mobile radio equipment on the market 
operates on frequencies not available for private 
mobile radio services in the United Kingdom and 
could not be adapted to operate satisfactorily 
within the narrow v.h.f. channel available. The 
use of such equipment is therefore not permitted 
by the Post Office on private mobile radio services. 

On the Short Waves 
-continued from page 953 

9X5GG /P, K4ASR /MM, WA2EZJ /M, WIEQP /4, 
VK2AHT, OX3JD, ZB1 RS, ELIH, OX3LP, 
KIJTN /P4, 5H3JR, ZB1RM, ZS6U, CR7CO, all 
s.s.b. or a.m. 

A. H. Trickey (Bristol) has an R208 and on 
erecting a 20m dipole found he only had a 15m 
garden, so a " bit " was lopped off each end. 
Although it now resonates at about 17Mc /s and is 
bridged across for other bands, 21Mc /s proved 
lively with F5BV, G3OYF, W5PFY/MM, 
W3UGW, WA4FWN, W3KFK, PYISZ, W4SUF, 
G5FS, KV4CX, WIBNH /MM, OH5SM, YO2DZ, 
UA3KND, W2AWD, K3CMH, WINRK, 
K4BIY, W2WLI, W2JY, WIZER, W2KLN and 
W4ZLB. 

E. Conway (Exeter), using the antenna I 
described in the November issue, heard PJ2NA 
and VP7NT in Nassau. M Opie (Dorset) uses a 
domestic receiver, HMV model 511446, with an 
end -fed long wire. A one and a -half hour session 
one Sunday raised WA4TLI, WA4SAN, W4TUQ, 
W2BLQ, KIIJF, K3MBF, WAOHHX, all on 

21Mc /s. While on 14Mc /s: OH5NQ, IIPAD, 
VE3ATU, TF3WJC, W8GZL, W4BBW, 
WA5KBO, WB2LRN. A week later another 
period of one and tbreequarter hours on 21Mc /s: 
KV4CX ,(Virgin Islands), EL5LA, ON4PH, 
W8RLT, K2JDW, K3HQM, and on 14Mc /s: 
IIVK, IIRT, OH5RZ, VOIVR, VE2AKZ. 

In General 
W 1 BB is definitely " at it" on 160m and if you 

are set on hearing something special on top band 
then the early mornings are well worth a try. 

Gough Island is reported active under a ZD9 
call sign and there is a lonely soul in Antarctica 
signing OR4VN. If you should hear UAIKED 
don't pass him over as just another Russian station 
-he's located in Franz -Joseph Land 

Contest enthusiasts have the affiliated societies 
contest on January 23rd -24th and on January 30th - 
31st, the ether will really be humming for this 
period with three contests. There's a C.W. contest 
on 2m, while at the other end of the scale is the 
CQWW 1.8Mc /s contest. The French REF 
contest C.W. section is also on for Morse fans, so 
all in all this period should give SWLs quite a busy 
period. 
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PREPARING 3 
1 

BRIAN ROBINSON. ÌßrÌ 
4: IMPEDANCE, RESONANCE- COUPLED 

CIRCUITS 

4.1 Impedance 
If a circuit contains not only resistance but also re- 
actance (either capacitive or inductive) the combin- 
ed effect of the two is called impedance. Although 

impedance strictly refers to a combination of resist- 
ance and reactance, the terms "resistive impedance" 
"capacitive impedance" and "inductive impedance" 
are often met. Impedance is represented by the 
letter Z. 

4.2 Reactance and Resistance in Series 

. AC. 
100 c/s 

R 2yF R L 

100!1 50n 1H 

(a) (b) 

Fig. 30- Resistance in series with (a) capacitance and (b) 
inductance. 

When reactance and resistance are connected in 

series, as shown in Fig. 30, the impedance will be 
given by- 

Z= v'R' +X' 
-where X is either the reactance of the capacitance 
in Fig. 30a, or the reactance of the inductance in 
Fig. 30b. 

To find the impedance of the series circuit in 
Fia. 30a, firstly find the reactance of the capacitance- 
(f in cycles per sec. and C in farads) 

A.C. 
1o0c/s 

1 Xe=- 
2+rfc 

1 

628 x 100 x 0.000002 
=796 fl (approx.) 

Therefore the impedance Z equals - 
1/R' -F X2 

V1002+7962 
= x/643,590 
=802 fà 

or in Fig. 30b firstly find the value of the inductive 
reactance- 
(f in cycles per sec. and L in henrys) 

XL =2nfL 
=628x100x1 
=628 f3 

Therefore Z= v'R' +XL' 

= ti /50' +628' 
= V396,870 
= 630 f2 

(Remember that in a series reactance/resistance circuit 
where two or more reactances are connected in series 
the total reactance is)- 

X=Xi + X2+ Xs 

4.3 Resistance, Capacitance and Inductance in Series 

AC. 
50c /s 

R 
loon 

c 
2yF L 

10H 

Fig. 31- 1nductance, capacitance and resistance in series. 

When resistance, inductance and capacitance are 
connected in series as shown in Fig. 31, the impedance 
of the combination will be given by- 

Z= VR' +(XL -Xc)' 
For example, in Fig. 31, the value of Xe, is 1,592 f2 and 
that of XL is 3,140 fl, 

Therefore Z= 1/100'+ (3,140 -1,592)' 
_ V10,000 + 2,396,600 

1,551 n 

4.4 Resistance and inductance or Capacitance in 

Parallel 

(a) (b) 

Fig. 32- Resistance in parallel with (a) capacitance and 
(b) inductance. 

In the circuits shown in Fig. 32, the impedance is 

given by the expression 
Z= ,Rs +X' 

-where X is equal to Xe in Fig. 32a and XL in 

Fig. 32b. 
In Fig. 32a, R =100 f) and Xe=3185 t1. 

Therefore 100x 3185 
Zm 

VI00' +3185' 
318500 

3186 
=99.9 S2 (approx.) 

4.5 Impedance applied in Ohm's Law 

Impedance, current and voltage can be connected 
by the form of Ohm's Law 

E E 
I =- or E =1Z or Z =- 

Z 

For example. it in Fig. 32a the applied voltage wan 

250, the current flowing in the circuit would be given 
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BER 5810 SOUTH SUPPLIES 72, BOROUGH HIGH ST., S.E.1 HOP 2125 
(ELECTRICAL LTD.) 90, HIGH ST., EDGWARE EDG 6751 

17, WOODFORD AVE., ILFORD CRE 4815 Post orders to 95 Old Kent Road. London, S.E.1 291, HIGH ROAD, CHISWICK, W.4 

EECO Model S.E.37B 
Push Button 20,000 O.P.V. Test Meter 
D.C. Volts. 0 -1 

10000.250 
500 

A C L _ 
Volta 0 N 
- 10 -50- .'" / 
250 -500 sl li 
"10000 I '`® 
D l' 
Current 0- a 
50A, 10mA, 
50mA. 
Resistance 0.5K f1-5000K SI-MO" 
Inductance 6UH5000H. Capacitance 
15(IpF- 0.0'2µF. D.B. -20Q +22DB 
2011 361)B. The simplest and most 
efficient meter on the market at Slit 
below its true P. & P. 

veins. £5.5.0 2/6 

TECH, MODEL PV -58 VACUUM A= TUBE VOLTMETER - SUN s- Finest design tor stable and accurate measure- 
ment. I9ó tolerance on all resistors. Large design 
4in. 10Ú1a meter for accurate readings 11. meg. 
ohm Input. 
Ranges: 
-D.C.V. 0 -1 5-5-15-50.150-500-1500V. 
+ D.C.V. 0-1.5.5-15-50-150-500-1500V. 

.. 
- - 
t rrs 
- w 

It 
ACE 1, 11 IIIItHIIIIIIIIIIIIINIIIIIBIIOtlIIIIPII. x- 
4 transistor RQ new b 
b u t t o n ` 

T 
Each teeter is snip 
probe and opera( 
The finest value 

, A.C.V. 0-1.5-5-15-50-150-500-1500V. RM9 
0 -1 4-4-14-40-140-1400-4000 P.P. 

( Resistance: 2 ohms t 1000 megohm" 
c7 / Decibels: -l0d B to ± 65dB. 

Oce,,.I 
new 

L>01'l4UV A.('. Mae 7 x 41 x 4ín. 
led brand n and fully guaranteed complete with 

rag instructions. cw o 
in teeters available at only Qp a sa P. & 

P. Complete L12.19.6 3/6 eo. 

S u Per l e ; 

luxe tape 
recorder 
cult 4 trans 
istor:r Ite- 
co din i).C', bias 1. track built in 2 to g } P.M. speaker. P.ecording time l o mine. 
approx. on 20011. tape. Butteries 1 1:2- 

1 í'l'3. Complete with crystal micro 
phone. personal ear phone, 200ft. tape 
and rut spare ',pall nerving strap and 
batteries. Wonderful value. At only 
£4.15.0, {I 4/9 P. h P. Fully guaran 
teed. 

EECO MODEL S. E.100 , e ° 'Of>- TRANSISTORISED VARIABLE 
®pp D.C. POWER SUPPLY 

'' Meter Ranges: Vohage Range: 
" m - Volt o -20 V.U.C. 11.211 lair. . t-unemm.2001.4 ( 'Mil me "Isle 

EECO Model S.E.S50 
100,000 O.P.V. PROFESSIONAL TEST 

MITER 
MINIATURE PUSH-PULL 

AUDIO AMPLIFIER 
4 Transistor 

()Mimi '200 In W. I.ow Mud high gain 
input to operate ::O speaker. 
w'ouderful value 31'6 P. .h P. 

V _1- 
Complete with operating iostroctiona. 

1 

1 

11 

Highest accuracy 
:t.; ou U.C.V. 
-amps -ohms. 
4°0 on A.C.V. 
D.C. Volts: 
0 -0.5. 2.5.10 "50" 
250 at 100,000 

11= 200ní.4 iambic 
Maximum Current Cap. 0 -i'.. 200mA Intermittent. r0 -_IV. i ;oo,A 
eon i uonsly. 
Impedance Sonne: Current position, 3.3 ohms. Voltage position 0.2 ohms. 
Power Input: 220/240 V. Size 6 x 3; x 21in. 
Fuse: 0.5 amp slow blow in D.E. circuit. 

The extremely wide variable voltage range. low AA". ripple and so 
impedance of the S.E.10O makes it. a most satisfactory power supply rto 
operate transistor radios, hearing aids, pre- amphtiera,lmirnn,era I., and nther 
electronic devices under repair. The 8.E.100 can be used in tclevisio,, and 
radio servicing, as an A.%.C. or voltage scores as a D.c. moment supply 
operate- relays, recharge small batteries and light electro phcling as lu 
dentistry. £6.10.0 P, d r. 4/8. Folly guaranteed and complete with 

irV test lead, crew. clips and ol'cratiug instnletinns. 

-' 

CCJ' . -_ 
O.P.V. 
0.500 -1000 at 
'55,000 U.P.V. 
/1. C- Volts: 
0-2.5.1050250r 
1000 at 12,500 

A GENUINE 4 AMP BAT - 
TERY CHARGER for Only 

49(6 P. & P. 416 

D.C. Amps: 0 -10ga at 500,nV. 
250µ.- 4 50mÁ -l0 at 150mA. 

Resistance: l o rook 20k. 
Pbk -Ibk 1 011 Centre dre Scale. 

Decibel.: 0 to 62 (0i1B- 0.775v), 
P. & 

- P. . £7.019 AI °l 3/ 

- EECO MODEL S E 200 MINI LAB . - TESTER 
- This re illarkiible titer has t , ,.1Is 

e ' . packed into one packet size case which can be taken 
and used anywhere. 

4110 _ Resislnrere .Sulmlifnnore 100(1 - 1K f1 - ifll :ll - 
a ]OOK O - IM D. I'aparitemeeSnóNinaiort.00'2n,id- 

6, 005mfd. - .0210d. - Judd. and lumfd. ' R.F. Signal Generator" Frequency fixed at 445 Kn. 
(adjnstable to 700 Km output 35mV approx. 

Audio Generator Frequency 400 c /s. Output 3im/v approx. D.C. and A.C. 
Volta. 4 ranges 0.15.50.150 -500 volts at 9000 O.P.V. 
R.F. Field Strength Indicator Frequency range 1 to 140 Mo. Antenna 5 
sections, length 101in. Size 6 x 21 x 31in. 
The MinlLab to completely battery operated and mailable for quick checks 
in the service shop and Home Service calls £8.19.6 each. 

.7 V Complete 
With Test Prods. and Battery Fully guaranteed. 

r 
"IiP,an , 

EECO Model U.D.80I 
UNI-DIRECTIONAL 

DYNAMIC MICROPHONE 
r6_- 

I 
V 

Made in la,,ii i i. - peci6W- 
lion and roll, gi:Iratiteedv11lugh -Low- 
Med, charge rate. OV. or 12V. Selector 
Plug. 200/250V. Maine Selector Plug. 
4 amp Cartridge Fuse protection, nom- 
piety with mains lead charging lead and 
crocodile came. 

_= 

dual impedance í800O, 50 kOl, 
Frequency Characteristics: 1000, 14,000 

e, 15d B. 
Sensitivity: -76dß f3dB at 600 Cl 

55ds ±3dB at 50K0 OdB =1V- /µ 
bar. 
Directionality uni -directional 1501)7,000 c. over 15 JB at ISO °I. This is a new 
and high class dynamic uni- directional 
microphone, yen high in sensitivity 
and emaiotat in frequency 

stability 
t 

even ice, maintains high tability en 
against poor ambient conditions. 
Complete -with 12ft. twin screened mic. 
sable. £9.10.0 P. & P. 
Fully Guaranteed E 3/6 

PERSONAL CALLERS ONLY 
The very latest Soper Slim Ltne Auto" 

re chaniFCr Itor,i Player. Built and 
ready to go. lncorporallelg the new 
B.N.B. c.4.25 voter Slim meek in the 
tat c:.l design ra hinel. 2: natl. output 
with tone arse Volume 
Controls. Fully guaranteed 11 Gns. 

EECO O Model MS4 
FLOOR STAND 

Height fully opene d 551ín 
Fully closed 331n. Three 
sections fully telescopic. 
' or tin. , adaptor 
Price 36/61.. P. s P. 

o/" Heavy cast iron base- 

wonderful value. 

CRYSTAL¡ enc. (_ `lw 

I I I 1 I I NEW NEW 
CM61 -High Impedance Crystal 
Mir. with built -in ou /n8 Switch 
t'omph'ie with Table Stand, 'lug- in Mie. lead and neck holder, all in 
a 

w` 
wonderful satin chrome finish. 

-,t,VALUE AT 33in ('hue 119 
7C Ja7 '. g P. 

VANTONE P MAINS RADIOS 
0 valve su perlut with built ill Ferrite 

i tuning 

I.3-37-_,_. 

- 
- - -_- - 

t- - 
,af 
¡.\ 

_ 

- T 

n n g 
bar. 
E3.15.0 
plus 319 

Gnaran- 
teed. 

is wonder 
little 

u.'Ìil'íl 
', )- 

MD 175 MD 

MIC 
DYNAMIC 

{ ) 

pad arses Sensitivity -55 ULW Im 
dE at 1000 ( 50K tI 
inn- dihectional, latest American 
design. 

EECO 4 -Ch- Transistorised 
MICROPHONE MIXER 

49/6 - Pg10 Ifir.' - _ -_ - Post 
paid 

= 
._ 

26/6 
.7 

P. & P. 
2/6 

with onio8 ewitch and holder. 
Satin chrome apish. 

radio "°- ell receive 
fu 

in 
uxembourfed/wave Ideal or 

and 

kitchens or as a second mains radio. 

EHRECORDER 

Give all your re- 
cordmge that pro- 

female.) touch. The Recd mixer allows 
you to mix 4 signals such as-Mic -tape, 
records and tuner into a single output. 
Wonderful for groups, amateurs 
recorders. etc. 
Guaranteed to give hours of pleasure 

vi. 1 ACOS 45 
Die east, hand shaped body. Special offer 15/6 plus P. & P. 2/6. ' 

/ - - - - 
am= /// 

,ó 7els 
M_^s. :Í 

4 Transistor Tape Recorder. Easy to 
operate single lever function control. 
2OOrnW output complete with 
phone -3in. Tape -Spare Spool -Per- 

,Mal earpieceanl batteries. Wonderful 
value £4.19.6 plus 5/ P. 5 P. 

MULTI METER BARGAIN. EECO Model 220S 
4,000 O.P.V. on both A.C. and U.C. U.C. volts O "5-25- 125-5íl0 -2500, 
AA'. volts 0.10 -50- 250 -101111. D.C. current ib25tlleA- 0- 25lmA. Resistance 
0.10 KO"0- 1meg.D Decibels -20 to - 2.2 dB. Meter size 41 x 31 liin. 
Complete with test prods and battery. Wonderful Value at 63/. plot 
3/- P. P. 

FAMOUS MAKES 
AMPS & PRE -AMPS 

at Vastly Reduced Prices 
314 watts, £4.16.0. 4/5 watts, £147.8. 
5/5 Stereo. 611.5.0. 10 watt with 
separate Pre -amp. 614.8,6. 30 watt, 
415.2.6. 50 watt, 620.14.3. Tremolo 
Unit, £8.16.6. Tape Pre -amp. 28.10.0. 

RONETTE BINOFLUID B.F.40 STEREO CARTRIDGE 
Freq. Res. 3012,000 cis. Sensitivity lotto, V: cm!,sc,. (woad hurl 100 pf 
Complete with Sapphire Stylus. OUR PRICE 12/6 ea, h, P. & P. 11 -. 

RONETTE STEREO O.V.S. TURNOVER CARTRIDGE 
with 2 Sapphire Stylus. OUR PRICE 19/6 each. P. A P. 1, -. 
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NEW 
N 

notjustlbut2 
NEW TUNER - AMPLIFIERS 

model 127 Stereo (37.10.0 model 127 Mono (26.10.0 

Optional case (both models) 
TEAK & VINYL HIDE O. 10. 0 
For full details, technical specifications and 
list of over 300 stockists, post coupon or 
write mentioning PW.2.65 

Name 

Address 

PW.2.65 
ARMSTRONG AUDIO LTD. WARLTERS ROAD, LONDON N7 

HOUSING 
The Longfellow hi -fi 
cabinet measures 
77 in. long. It takes 
records, turntable, 
tape- recorder, amplifier, tuner -all of your 
hi -fi set up in one superb cabinet! 

RECORD o 

Walnut or Mahogany 39 gns. 

Teak 42 gns. 

Write now for Catalogue of full range and nearest 
stockist. 

(Dept. P.W.2), Brook Road, London, N.22 
Telephone: Bowes Park 7487 

LEARN ELECTRONICS AS YOU 

BUILD 25 
including: 

O MINIATURE CATHODE 
VALVE EXPERIMENTS 
BASIC AMPLIFIER 
BASIC RECTIFIER 
PHOTO ELECTRIC CIRCUIT 
TIME DELAY CIRCUIT 
SQUARE WAVE GENERATOR 
SIMPLE TRANSMITTER 

CIRCUITS 
EXPERIMENTS 
TEST GEAR 

RAY OSCILLOSCOPE 
ITRANSISTOR EXPERIMENTS 
'BASIC OSCILLATOR 
'ELECTRONIC SWITCH 
SIGNAL TRACER 
BASIC COMPUTER CIRCUIT 
BASIC RADIO RECEIVER 
MORSE CODE OSCILLATOR 

ETC., ETC. 

This complete practical course will teach you ell the basin facts 
of electronics by making experiments and building apparatus. You 
learn how to recognise and handle all types of components -their 
symbols and how to read a circuit diagram. You see how circuits 
are built and how they work BY GSING THE OSCILLOSCOPE 
PROVIDED. Applications of all the main electronic circuits are 
demonstrated -radio reception and transmission; photo- electrfcs: 
computer basics; timers: control rrcuits: etc: including servioine 
techniques. NO MATIIS USED OR NEEDED.. NOT ORI 
NEEDED. NO PREVIOUS KNOS LEDGE OR EXPERIENCE 
NEEDED. Tutor service available. No extras needed -tools 
provided. Send. now, for FREE DETAILS without obligation. 
to address below. 

TO: LERNAKIT, Dept. K 10, RADIO HOUSE, 40 RUSSELL 

STREET, READING 
Please send free details- 

POST 

NOW 

NAME 

ADDRESS 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1965 PRACTICAL 

by- 
E 250 

Z 99.9 
=0.25 amps (approx.) 

4.6 Power Factor 

In a circuit containing resistance and reactance, 
only the resistance actually consumes power. The 
power factor of a circuit in which an alternating 
current is flowing is the ratio of the actual power 
consumed to the apparent power consumed. 

250V 
5Oc /s 

. 

R 
loon 

yT 

Fig. 33- Resistance and 
capacitance in series 
with a 250V a.c. supply. 

In Fig. 33 the applied voltage is 250 and the impedance 
of the circuit is 3186 ohms. The current flowing in 
the circuit is given by 

E 250 

R 3186 
= 0.0638 amps. 

Therefore the apparent power consumed is 
W =EI 

= 250 x 0.0638 
=15.9 watts. 

Only the resistance actually consumes power however 
and this is given by 

W = 11R 
=0.06382x 100 
=0.41 watts. 

Therefore the power factor will be- 
Actual Power 0.41 

Apparent Power 15.9 

=0.026 

The Power Factor may also be ex- 
pressed as a percentage -and re- 
membering that for a purely resis- 
tive circuit the power factor is 1 

(or 100 %)-the power factor in the 
above example would be 2.6 %. 

4.7 Resonance 

The frequency at which the induc- 
tive reactance and capacitive re- 
actance are equal, in a radio fre- 
quency circuit, is called the resonant 
frequency. 

XL =Xc substitute in the expres- 

1 

;ion, 2irfL for XL and - for Xe and we 
2irfc 

1 f- where f is in cycles per 
2arA/LC 

second, L is in Henrys and C is in Farads. 

WIRELESS 973 

For radio frequency work it is often much easier to use 
the expression 

10" f- where f is in kilocycles 
2/TA/LC 

L is in microhenrys (L x 10-6) and C is in micro - 
farads (C x 10 -1E). Resistance does not affect the 
resonant frequency of a circuit. 

Fig. 34- Resonant cir- 
cuits; (a) parallel and (b) 

series. 

The above formulae for finding the resonant frequency 
of a circuit are true for both series and parallel circuits 
at the resonant frequencies- however the two circuits 
shown in Fig. 34 behave differently at frequencies 
other than the resonant frequency. The reader is 
urged to study further the differences between - series 
and parallel resonant circuits and also to look into the 
quality factor (Q) of a coil or capacitance which is 
basically the ratio of the reactance of the component 
to its resistance. 

4.8 Coupled Circuits 
If energy from one circuit is transferred to a second 

circuit the two circuits are said to be coupled. Coupled 
circuits may be used also to match the impedance of 
one circuit to that of another so that maximum power 
can be transferred. The circuit receiving power is 
called the secondary circuit and that supplying power 
is called the primary circuit. 

c 

Input Output Input 

4 

Input Output Input 

(c) (d) 

Fig. 35 -Four examples of coupled circuits. 

obtain- 
Four methods of coupling circuits are shown in Fig. 
35. In (a) the capacitance C is used as a common 
feature to both circuits and therefore permits a 
transfer of power. In (b) the primary circuit only i, 

-continued on page 990 
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974 PRACTICAL WIRELESS February, 1965 

Hints for improved 

f.m. 
NOW that it is becoming increasingly more 

difficult to use the medium -wave band after 
dusk, due to the rising whistles and "monkey 

chatter" from closely adjacent and "on- frequency" 
interfering stations, especially at the top end of 
the band, more and more serious listeners are 
turning their attention to the possibilities of 
achieving improved results on the f.m. (frequency 
modulation) band. 

In the v.h.f. Band II spectrum -from 87.5 to 
100 Mc /s -the BBC transmit at relatively high 
quality the Home. Light and Third programmes 
and also regional progammes in some areas. 
Under normal reception conditions these signals 
are totally immune from the interference troubles 
of the medium waves. 

VHF 
transmitter. 

Space r Reflective 
layers 

13 -sr .tlf{. R,OYiYw 

the f.m. service have been obtained by a little 
attention to detail and by one or two simple 
adjustments, which this article sets out to describe. 
Firstly, however, it should be remembered that 
the vast majority of the British Isles is now 
adequately embraced by the f.m. service, either 
from main transmitters or from booster or relay 
stations. Table I gives a complete list of such 
stations. existing and projected. 

Signal Propagation 

Secondly, to understand the v.h.f. system, an 
elementary idea of how the signals are propagated 
is desirable. Under normal conditions the v.h.f. 
signals from the transmitting aerial follow a very 

Medium 
frequency 

transmitter 

1 
_ _ 

Fig. I ; Signal propagation. (a) Here the v.h.f 'f.m. signal follows o slightly curved path from transmitter to set, while 
sky signals pass through the reflective layers. At (b) is shown that at medium frequencies the ground wave hugs the 

earth over a greater distance while the sky signals are reflected back to earth from the upper atmospheres. Thus, 

while the range of a v.h.f. signal is limited, medium frequency signals are propagated over for greater distances. 

However, a listener going over to f.m. for the 
first time may be sadly disappointed in the results. 
for instead of the clear reception expected he may 
find the programmes badly disturbed by things 
like crackles from passing cars, by a peculiar 
warbling note effect marring the tuned programme, 
and in some cases by a distortion of a kind that 
leaves the impression of an incorrectly centred 
loudspeaker speech coil. 

These apparent shortcomings. coupled with the 
possible difficulty of tuning in the required station. 
may cause the listener to abandon the f.m. service 
and resort back to the medium frequencies with 
the "monkey chatter " and whistles. 

In the majority of cases of this nature investi- 
gated by the author, greatly improved results on 

slight curve over the local surface of the earth, as 
shown in Fig. 1(a). This means that at distances 
exceeding the curved path length the receiver is 
virtually outside the range of the transmitter. 

This gives the service area of a v.h.f. station 
which, rarely, for consistent reception, exceeds 50 
to 60 miles from transmitter to receiver, though 
height of the receiving aerial above sea -level will. 
of course, have some bearing on this, as would be 
expected. 

The v.h.f. service is thus a `local" service, for 
consistent use of listeners only within the range of 
the service area. This is the reason for the large 
number of transmitters required to cover the 
country as revealed in Table I. 

Now, the signal propagation at medium 
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FOR PEAK PERFORMANCE AT LOW COST - 
SCODAR 

975 

AMATEUR 
RADIO 
EQUIPMENT 

Advanced design and craftsmanship plus an unequalled reputation proved 
by the many hundreds of testimonials received from CODAR users is your 
guarantee of complete satisfaction. Only the best is good enough for CODAR- Mullard Brimai', Jackson, Denco, Electronlques Thorn, A.E.I. 
are Just some of the famous names alit into CODAR equipment. 
CODAR -KITS are supplied with clear pictorial diagoams and easy to follow instructions -no technical knowledge or special tools are required 
for complete success. Build your Short Wave Station with CODAR -KITS and enjoy peak performance and world wide reception prey lousl) 
possible only from much more expensive equipment. 
For illustrated leaflets giving fullest details send 6d. in stamps. 

CODAR R.F. PRE- SELECTOR. Will considerably improve the performance of 
any superhet receiver. Results are amazing." "Well wonith the money." 
MODEL P.R.30. Uses EF183 Frame Grid tuned R.F. Amplifier and provides up 
to 20dB gain plus substantial image rejection, improved signal /noise ratio and 
selectivity. Selector switch for either dipole or single wire antenna. Power 
requirements 180 -250 volts 12 M/a H.T. 6.3 volts .3 amp L.T. Size Min. x 5in. x 4in. 
Ready built, complete with cables, plugs and instructions. 84.17.6. Carr. 3/ , 
MODEL P.R.30X. Self powered version for 200-250 V. A.C. and also provides 
25 M/a at 200V. H.T. and 6.3V .1 amp L.T. for other accessories. £7.2.0. Carr. 3/ -. 

MINI - 
LIPPER 

CODAR "Q" MULTIPLIER. MODEL R.Q.1O. For use with any superhet 
receiver with an I.F. between 450 and 470 Kc /s. Provides considerable increase in 
selectivity for either speaking or re.lecting a signal on AM, CW or SSB. Both 
PEAK and NULL functions tunable over receiver. I.F. passband. B.F.O. facility 
included. Size Olin. x 5íp. x 4in. Power requirements 180 -250V. H.T. at 5 M/a 
6.3V..3 amp L.T. Ready built complete with cables, plugs and instructions. 
£8.15.0. Carr. 3/ -. MODEL R.Q. 10X. Self powered version for 200 -250V A.C. and 
also provides 25 M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories. 
88.8.0. Carr. 3 / -. 

CODA R A.T.5. 12 WATT 2 BAND TRANSMITTER. The newest, most compact 
transmitter for fixed or mobile use on 160/80 metres, "The tiny TX with the BIG 
voice." Size only Min. x 5in. x 4in. ()ase area is less than two -thirds of this page.) 
High stability new type calibrated V.F.O. 1.8 -2.0 Mc /s and. 3,6 -3.8 Mc /s (up to 
4 Mc /s export). Air- spaced CADAR -QOIL Pi -net output. P.A. Plate current meter 
plus neon indicator. Plate /screen modulator. AM/CW switch and Tamil key 
Jack. Plug changeover for 6 or 12 volt heater supply. Ready built £16.10.0. Carr. 
4/ -. A.T.5 POWER SUPPLY UNITS. Type 250/S. For 200/280V. A.C. with Stand 
by /Net /Transmit and aerial changeover switching, stabilised V.F.O. sulippply, 
neon standby /transmit indicator. 68.0.0. Carr. 5/ -. Type 12 /MS 12V. Tragaletor 
power supply unit available shortly. (H.P. Terms Available) 

CODAR-KIT MINI-CLIPPER-OUR FAMOUS SHORT -WAVE RECEIVER 
* Can be built In one evening ready to switch on and bring the World to your 
fingertips at very low cost. * Supplied complete with valve, one coil 25 -75 
metres and 4 page instruction manual. PRICE 39/6. Carr. 2/6. Extra Coils 4/9 
each. Instruction Manual only, 2/- (credited on order). Electrical Bandepread 
available. Provision to add 2 transistor amplifier. 

CODAR-KIT CR45 MAINS T.R.F. SHORT -WAVE RECEIVER. World 
wide reception -North and South America, Russia, India, Australia, Par East, 
Amateurs, Shipping, etc. * Separate electrical bandsuread. * 3 slow motion 
vernier drives. * Low loss polystyrene plug -ln coils, factory aligned. * Dials 
calibrated in frequencies and degrees. * Power output 3 watts for 2/3 ohm 
speaker. * Valve line up: ECC81, EL84. EZOO. CODAR -KIT CR45 complete with 
valves, 3 coils (10-28. 2545, 60 -176 metres) and 11 page instruction manual (LESS 

Cabinet). 87.5.0. Carr. 4/6. CR.45 CABINET. 121n. x 53ín. x 7ín. with 
sliding door for easy coil changing. 28/8. Extra coils 4/9 each. Instruc- 
tion manual only 4/- (credited on order). (Can now be supplied ready 
built -price on request.) (H.P. terms available.) 

CR. 45 CODAR-KIT CR 44 COMMUNICATION RECE>RTF,R. The finest 
superhet kit ever offered. * Covers 540 Kc /s-30 Mc /s in 4 bands. * 
Separate electrical bandspreari. * Factory aligned Coli unit and I.F. 
Transformers. * Regenerative I.F. stage for maximum gain and B.F.O. 
for C.W. reception. * Power output 3 watts for 21.3 ohm speaker. 

* Panel controls: Aerial .Trimmer, A.V.C., Standby. 
Bandswltch, A.F. Gain, I.F. Gain, B.F.O., etc. * Valve 
line up: ECH81. EBF89, ECC81. ELM, EZ80, EM84. * Size 
16in. x 6]ln. x Olin. CODAR -KIT CR U. Complete with 
17 page instruction manual. £18.10.0 (Ready- built £22.10.0) 
CR 66 "S" Meter Model Kit £21,10.0 (beady -built 824.10.0). 
Carr. 7/6 extra on all models. (H.P. terms available.) In- 
struction Manual only, 7/6 (credited on order). 

CR 66 AS EXHIBITED AT THE 1964 

R.S.G.B. RADIA COMMUNICATIONS EXHIBITION 

CODAR RADIO COMPANY 
G3IRE G3HGQ 

BANK HOUSE, SOUTHWICK SQUARE, 
Southwick, Sussex. Tel. 3149 

Canada; Cedar Radio of Canada, Tweed, Ontario. 
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UNUSUAL 

SINGLE SPEAKER 

SYSTEM 

CONCRETE 

COLUMN 
An inexpensive col- 
umn speaker con- 
structed from a 
concrete pipe and 
fitted with a good Bin 
or 10in. unit has at- 
tracted much interest 
and admiration 
because of its clean 
open sound. 
Complete kits of 
wooden fixtures are 
available including 
absorbent wadding 
and diffusing cone. 

Price 0.15.0 for 8" model. Recommended 
8" unit -Super 8 /RS /DD £6.14.2 including 
purchase tax. 

Price [4.18.0 for 10" model. Recommended 
10" units-Super 10 /RS /DD £10.18.8; Golden 
I O /RS /DD[7.17.S;10"Bronze /RS /DD E4.12.9. 
Prices include purchase tax. 

Suitable concrete pipes can be purchased 
from builders' merchants at about 12/6 \ and 17/6. 

Descriptive leaflet free en request from: 

VhorF:clalc, 

WHARFEDALE 

DLE BRA FORDS YORKSHIRE 
Grams: Wharfdel Bradford 

Phone: Idle 1235/6 

February, 1965 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

!SETS 

1R6. 183, 1T4. 384, 3V4, DAF91, UF'91 1)691 D1.W1, DL94: em 
I of 4 for 18/-. DAF96, i1F9 , 1)1:96, DL96: 4 ,,,i 

1A7GT 7/9757 
1D3 8/1706 
1R6OT 5/2 
1 NSGT 8/ 
155 4/9 
185 8/912AT7 
1T4 2/612AU7 
2P 18/6 
3A5 AM 
3Q4 4110 
384 4/9 
314 6/8 
5U40 4/6 
0Y3UT 5/-í=0P4 
11240/GT BI- 
eau 21-123L60T 
eAgO 8- 
6A26 3/6 
SBAß 61-30L15 
6BE6 6/8 
68080 12/3 
6 B119 6/- 
6536 116 
5113 ale 
5E14 9/- 
5J715 4/8 
e5715 1/6 
eK7GT 4/-53KU 
8580 4/a 
eK9UT 7/9 
6P29 9/6'A9.31 
6970 4/9 
6Q7CT -79 
561715T 4/9 
68570T 3/9 
6160 3I8.DAC32 
8O615T 6/6 
654 319 
8E36T 618 

11/- 
7/9 

71:6 7/6 
7157 6/B 
7Y4 5/. 

3/9 
4/9 

12Ax:7 419 
I2K715T 418 
12KeUT B/9 
I2Q7GT 41e 
19B(46G 619 
20L1 12/6 

15/0 
20P3 11/ 

4I 
30C18 9/ 
30F1,1 11/6 

9/ 
3004 13/ 
30P19 18/I 
30PL1 si-E10,80 
30PLi3 10Ie 
3oPL1412/s 
35A5 14/. 
351y6GT e/8 
x5x4GT4/ 1 

8/6 
AC/VP2 

1218 
el6 

B36 4/6 
CCA33 12/9 
C133 e/6 
CY1 12/6 

8/3 
DAF91 3/9ECä42 
DAF96 6/- 
DC000 6/9 

111.33 8/- 
DF91 2/6 
DF96 6/- 
DH76 8/6 
D1177 8/6EP42 
01181 12/9 
DKS'2 8/- 
DK9l 4/9 
DK92 6/9 
DK96 618 
DL33 713 
DL33 6l6 
DL92 4/9E1.38 
D1,94 1/61EL41 
DL96 61-EI.e4 
F.ABC80 I- 
EAF42 /- 
E1141 8/-5Y80 
EB91 8/-E13At 
E3CA3 1/- 
E2C41 7/5 

8/- 
53F83 7/e 
EBP89 6I. 
EBL21 10/5 
F.tx30 4/5 
ECC40 6V 
ECM. 8 
E0082 4 
E0088 7I 
EGY/el 816 
E0085 8((e 
ECF90 e¡8 
ECF82 !_ ( 
ECF86 1 
EOM / i 6 
E0H81 

dI 50180 6 6 

FA L62 7/- 
1N;L88 9/- 
EF39 8 
E1°41 el 

4/ 
BIM 1 
EF85 Cl. 
5E86 e10 
EF89 416 
EF91 9l 
EF02 2/ 
EF168 7/ 

111 
9r 
41 

EL93 5/11 
5H34 7/ 1 

e19 
gqli 

EI184 eI6 
ENV 7/- 
EYBI 6- 
EY46 ,I 
3240 ] 
5141 999/ 
ELRO 4I 
5581 4/6 
FW4I600 
Oy,33 1/ 
Ue87 
ETA2 4/e 
ET76 6I- 
YEUOOIeI 
3lU 14 11 
HveIPENB 

6 
516 4 
N108 1 
0 3 / 

P15ñ 8//9 
PC97 7/- 
PO084 8l8 
PCC69 9/6 
POF80 ele 
POF82 e/ 
POFN 7 
PCP'68 SIS 
PCF806 e 
PC7.89 6/4 
P0148 9- 
Pl'L83 1 

L94 

E1fA4 
ream 
PEN30'10 

11/ 
PEN4vA 

16/6 
PEN30O 

P1.36 
Py.l1 
pptee e1i 
PLIS SI- 
rrI.84 N 
C125 7/= 

ppY89 O/- 
PPes 9 
PY80 318 
PYel 6/0 

PE 0l. 
PY83 61 
PY68 7 
PY 00 / 
TH91C 
T$J66 
U96 

;IL 

U26 

1)47 8(6 
U4D B(Il 
U60 6/- 
U62 4/e 
U04 6/9 
U7e ro 
U191 ,r- 
1.1281 e(6 
1391 91- 
U8O1 12 
U801 It 

8/! 

UUAÚt08/9 
verse Si- 

DC`I e/8 
'3081 7/1 
UCysqq 1 
V3P60 ti 
U3F89 
UOC84 /.. 
UOC83 t/9 
moss 8 
VCHi2 10 
tic 1 /e 
VOUS 7/9 
VMS* 13 
UF41 
V}42 0 
VP99 

VA 

'lAl 7I- 
UL4l 1``( 
V I ! i 
U1M1 /. 
VY41 4(9 
V 66 6)- 

4ñ /6 
74 /4 
77 ¡Wg 

pT 1/e 

READERS RADIO 
24 COLBERG PLACE, STAMFORD HILL, LONDON N.16 

STA. 4587 
Peel 6d. per valve ertri. Aey Paroel lmured a8aleet D4ma8e In weenies 6t1M. 

An7 0.0.0. Paree/ 4/8 exlra. 

LISTEN TO THE WORLD on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Receives speech and music 
rreM pli over the world. Price 
Includes valve end 

uO0e 
011 

covering 40 -100 mare. 
be extended te over 10- 
metres, Can be converted to 
or 3 valve and }11 -tp he 
speaker use. Tatou NWI 
Costs 381. P. A P. 2/. 
All parte ava11114 eepbrAtely 

R.C.8. PERSONAL SET 
Designed for personal I1et611ln2 
without disturbing Others. Sup- 
plied complete with battery and 
earpiece -no extras to buy! 
Sensitive one transistor diode 

P. P. 2/ -. a 
e 

/ 
circuit lives quality reprOduotiOil 

& over medium Wave band. Att 
Covers Medium tive case With large tuning 
waveband. No bat- Ideal for use ta tuner. se 
terfesneeded.COm- only 35 x 2 x lin. ''8 
pletetvith earpiece. ONLY P.A P. Si-. 

READY TO USE 
POCKET 54010 

BATTERY ELIMINATO101 
The ideal economical and sat" *ay.. of runpnp any T 

ER SICTOR PLAYER, RECOR R , 
AMPLIFIER, e 
Tapes Available: 9 v.: e v.: 41 

voltages 
. (single output). Size 3I a 3 s 

lin. PRICE 39 /S each. P. k P. 219. 
pp qy 9 

Size 
9 6 y 

PRICE 48/8 each. P. 2 /5.r(Plea 
outputs.) 

t 
output required.) 
All t e above unite are completely isolated troy// mains by 
doublé wound transformer ensuring 100 saafaty. 

FOR THE CONSTRUCTOR 
Easy to build 1: INSTAL RECEIVER. 9/6. P. A P. 
Easy to build PERSONAL SET with earpiece. 97 /11. P. A P. 9I. 
Easy to Build 3- TRANSISTOR. SET with speaker. 3 9. 
P. & P. 2/ -. 

An parts avaflab/e separotrh/ 

R.C.S. PRODUCTS (RADIO) LTD 
I I Oliver Rd., London, E.I7. (Mail Order only) 

Export Trade Enquiries Invited , 
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TABLE I 

977 

Station Main 
Relay 

Booster Frequency Mc /s 

Light Third Home 
Ashkirk (S.E. Scotland) 89.1 913 93.5 
Blaen -plwyf (W. Wales) * 88.7 90.9 93.1 
Divis (Belfast) * 90.1 92.3 94-5 
Douglas (Isle of Man) 88.4 90.6 92.8 
Dover 90.0 92.4 94.4 
Enniskillen * 88.9 91 I 93.3 
Fort William * 89.3 91.5 93.7 
Haverfordwest (Pembrokeshire) * 89.3 91.5 93.7 
Holme Moss (Huddersfield) 89.3 91.5 93.7 
Kinlochleven * 89.7 91.9 94.1 
Kirk o' Shotts * 89.9 92I 94.3 
Les Platons (Channel Islands) * 91.1 94.75 97.1 
Llanddona (Anglesey) 89.6 91.8 94.0 
Llandrindod Wells * 89.1 91.3 93.5 
Llangollen (N.E. Wales) 88.85 91.05 93.25 
Londonderry * 88.3 9055 92.7 
Me!drum (Aberdeen) * 88.7 90.9 93.1 
North Hessary Tor (S. Devon) * 88.1 90.3 92.5 
Oban * 88.9 91.1 93.3 
Orkney * 89.3 91.5 93.6 
Oxford * 89.5 91.7 Mid 93.9 

West 95.85 
Peterborough * 90.1 92.3 94.5 
Pontop Pike (Newcastle) * 88.5 90.7 92.9 
Redruth (Cornwall) 89.7 91.9 94.1 
Rosemarkie (N. Scotland) * 89.6 91.8 94.0 
Rowridge (Isle of Wight) * 88.5 90.7 92.9 
Sandale (Carlisle) * 88.1 90.3 Nth 94.7 

Scot 92.5 
Sheffield 89.9 92.1 94.3 
Skye - - 93.9 
Sutton Coldfield * 88.3 90.5 92.7 
Tacolneston (Norwich) * 89.7 9I.9 94.1 
Thrumster (Wick) * 90I 92.3 94.5 
Wenvoe 89.95 96.8 Welsh 94.3 

West 92.125 
Wrotham * 89.1 91.3 93.5 

NOTE -"Relay Booster" indicates a transmitter which derives its signals "off -air" from a main transmitter 
and re- radiates them on different frequencies into the "screened" area locally. Stations indicated "Main" 
may be high or low power transmitters. 

frequencies differs substantially from that at v.h.f. 
as shown in Fig. 1(b). Here one transmitter covers 
large slices of country because the signal not only 
follows a curvature closely analogous to that of 
the earth itself for a relatively greater distance 
than the v.h.f. signal, but also because the signal 
rises skywards and is reflected earthwards by 
" reflective " layers in the ionosphere and tropo- 
sphere so that great laps of the earth are embraced. 

The reflective effect is influenced by time of the 
day (and night). and after dusk distant stations 
which do not cause interference during the hours 
of daylight start putting strong signals into 
receivers which are tuned to local stations having 
frequencies close to or the same as those of the 
interfering stations. 

There is nothing that can be done about this 
by the listener: it is just the result of the crasy 
congestion which has been developing steadily 
over the years and must. unfortunately, he accepted 
by those whose desire it is to tune to the top end. 

in particular, of the medium -wave band after dusk. 
There is no need for listeners of the local 

programmes to suffer the disturbances, however, 
for the v.h.f. service, launched at very great 
expense by the BBC for the purpose of improving 
local reception, can solve the problem. 

As is shown in Fig. 1(a) skyward signals from 
a v.h.f. transmitter normally fail to be reflected by 
the layers in the upper atmosphere, which means 
that distant stations cannot normally affect local 
reception, even though frequency sharing may be 
adopted. 

Capture Effect 
There are times. however, when the v.h.f. signals 

are reflected due to abnormal weather conditions 
and during settled periods during the spring and 
summer months. The f.m. system can handle this 
problem, nevertheless, and this it does because of 
an f.m. characteristic -- called the "capture effect" 
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-which causes the f.m. set to lock on to the 
strongest signal and almost completely reject the 
weaker interfering signal, even though this may be 
on the same frequency as the wanted signal. 

Thus, listeners to the f.m. service are pretty well 
assured of good interference -free reception under 
all conditions. That is, provided their receiving 
installations are correctly tuned and adjusted. 

One of the reasons why good v.h.f. reception is 
not achieved in practice in some cases is that the 
signal applied to the set from the aerial is far too 
weak. Nearly all commercial f.m. and a.m.; f.m. 
receivers contain an internal compressed dipole for 
Band II operation, and while this may deliver 
sufficient signal when the set is operated reason- 
ably close to a transmitter and in a building and 
local area which is not unduly screened, it is far 
from adequate at distances in excess of about 10 
miles from the station. 

Modern sets are remarkably sensitive, and even 
on a very weak signal they will give some sort of 
results, and quite loud signals at full volume, but 
operated under this condition any local inter- 
ference will almost certainly be stronger than the 
signal itself. 

Unless the set (or tuner) is a very elaborate type, 
the interference will break through as crackles on 
sound, and this applies especially to car ignition 
and electrical interference from domestic 
appliances. . 

Amplitude Limiting 

Given a reasonably high level of wanted signal, 
all but the very poorly designed and inexpensive 
receivers will automatically suppress normal 
electrical interference due to the amplitude limit- 
ing action which is inherent to f.m. sets. 

All interference of this kind is amplitude modu- 
lated. Thus, it follows that a set which is sensitive 
only to f.m. signals and considerably insensitive to 
a.m. signals will give interference -free results even 
when operated in an interference -infested area that 
would render ordinary a.m. reception almost 
impossible. 

Dipole 

Insulator 
Min. 

respons 

Feeder t0 
receiver 

Assuming, then, that the f.m. set is in good order 
and correctly tuned (for incorrect tuning will affect 
the pick -up of interference, as we shall see later), 
a high level of interference should lead 
immediately to a check of the aerial system. 

If nothing more than the internal aerial is used, 
one could be fairly safe to expect a " dramatic" 
improvement in reception by the use of an external 
aerial. Unless one happens to reside in an area out- 
side the range of an f.m. station (see Table 1), the 
external aerial need not be too elaborate. 

Often a simple room or loft type aerial is suffi- 
cient, provided it is cut to the optimum length, 
turned for maximum signal pick -up and connec- 
ted to the receiver through the type of cable (twin 
feeder or coaxial) as recommended by the manu- 
facturer. 

Basic F.M. Aerial 

Fig. 2(a) shows the basic f.m. aerial. This con- 
sists of a dipole, comprising two lengths of con- 
ductor each of dimension 1, giving an overall 
length of 2 times 1 plus the length of the insulator. 
In practice, the distance between the holes in the 
insulator, carrying the two- halves of the dipole, is 
about lin., but this is not critical. 

For all areas in Great Britain, the overall length 
of an f.m. dipole is 5ft. 21in. Thus, the length of 
each half will depend upon the length of the 
insulator employed. 

TO the centre of the two conductors is connected 
the feeder cable to the set. The diagram shows the 
connection to coaxial cable, but the connection to 
twin feeder would be similar; that is, one conduc- 
tor to each half of the dipole. 

If screened twin feeder is used, the outside 
screening braid should be dressed back and left dis- 
connected. . 

Now, an aerial of this nature, when mounted 
horizontally, as is required by the horizontally 
polarised signal from the f.m. stations, is bi- 

directional. It has two directions of 
maximum response, and two direc- 
tions of minimum response, as 
shown in Fig. 2(b). 

For the best results, then, the 
aerial should be positioned so that 
it looks broadside on towards the 
station. If necessary, a map should 
be used to establish the direction 
of the station relative to the receiv- 
ing site. 

Two practical aerials which can 
easily be constructed by the enthu- 
siast are shown in Fig. 3. At (a) the 
dipole is formed by two lengths of 
insulated wire supported between 
a pair of insulated hooks .in the 
roof -space, while at (b) the dipole 
is made of }in. diameter tube 
supported on a wooden frame and 
mounted on insulators. Both types 
will give good reception up to dit- 
tances of about 25 miles from a 
station. 

Max. response 

Min. 
ponse 

(a) Max respbnse. 

Fig. 2: The basic (.m. aerial at (a) and its polar diagram at (b). 

(b) 
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LEARN - THE 
PRACTICAL 

WAY... 
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your career .. . 

hobby .. . 

own business ... ? 
The demand for good Electronic Engineers is increasing 
almost daily throughout the world. Electronics is now 
the most rapidly expanding of all industries with its 
applications reaching into almost every sphere of human 
activity. If you are looking for a new career with new 
opportunities, then now is the time to choose - 
Electronics. If you are already employed in this field - 
then now is the moment to seek high qualifications 
to secure the top jobs which are waiting to be filled. 
Most of all, the great potential of electronic develop- 
ment means unlimited scope for the future and will 
ensure a secure occupation for you -unlikely to be affec- 
ted by possible future recessions in other industries. 

The British National Radio School has had 25 years' 
experience of HOME STUDY coaching for students 
wishing to master the fascinating subjects of Elec- 
tronics- whether the object be career or as a hobby or 
new interest. The School is entirely independent and 
specialises ONLY in the teaching of electronic subjects. 
It employs only fully qualified staff to conduct and 
supervise each individual course taken by a student 
and it is this close and personal contact between Tutor 
and Student which we believe makes possible the suc- 
cessful completion of a course of study. 

A special feature of our system is that all courses 
start right from the beginning and no previous know- 
ledge or experience is necessary or expected. Training 
is carried out in easy step -by -step stages using the most 
modern methods of tuition. The great advantage of 
the home study method is that it provides a complete 
self- contained course giving everything needed for the 
subject concerned and enabling work to be done in the comfort of one's own home and over any period of time 
desired. 

EXAMINATION COURSES 
CITY & GUILDS TELECOM. TECHNICIANS CERT. 
CITY & GUILDS FULL TECHNOLOGICAL CERT. 
A.M.Brit.I.R.E. EXAMINATION 
RADIO AMATEURS LICENCE EXAMINATION 
P.M.G. CERTIFICATES FOR RADIO OPERATORS. 
R.T.E.B. SERVICING CERTIFICATES. 

OTHER COURSES 
MATHEMATICS SERVO -MECHANISMS 
TELEVISION COMPUTERS 
TRANSISTORS RADAR & NAVIGATIONAL 

AIDS 

Learn - by building -- an 
international receiver in 
the top quality class . 

nine transistors . . L.W. 
M.W. TWO SHORT 
WAVE Bands and VHF, 
FM .. , incorporates every 
modern receiver design 

technique. 

20.000 ohm /volt 
modern multi - 
range test meter ... Cathode ray oscilloscope 

to show how circuits 
work... 

Complete picture way 
library of theory books and 
practical manuals 
NO MATHEMATICS: 

BUILD AND EXPERIMENT WITH ALL 

Tranelttor{sed 
signal generator 
of new design and 
wide frequency 
eoverage... 

THE ABOVE -AS- YOU -LEARN . . . 
This is a now eompletr el/1110W comprising a 
mixture of theory and practical stork usine a very full 
range of eleetronie emoluments and apparatus. Starting 
right from the beginning -or al m later stage if neded -Ille 
course enables the student lo build up all the basic elec- 
tronic circuits- amplifier: m.eillalor; rectifier; detector; 
ele. -and finally to the design, construct ion, testing and 
servicing of :t West design fard Irarlr.i.leri.ed reeeit er 
using nine transistors and eoyeriag long and medium have 
and 'l't %11 SI1I IItT I%A%'III:\ \l)S plus VHF/1,N1 reception. 
It is of real luxury quality throughout -operates from a 9V. 
bal ter. and can Ile 11.111 an. tyhere in the world. Fver pre- 
sent day technique in circuitry is emery,' and the course 
also ineludes multi -range I est meter; signal generator and 
oscilloscope. By the end of the coursss the student still he 
able tu 11091 stil h anu Iype of .redoing work ovi lh confi- 
dents. and still also halte a very useful ss ,rkdplp of equtl- 
menl. Nearly 1911 interesting and absorbing I XPL:It1- 
N1FN'l'S are carried out during I his comprehensive course 
enabling anyone to gain full mastery of electronics. 

TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS. 
Please send me your free Brochure, giving details of your Courses, without any obligation, W: 

NAME 

ADDRESS 
}Block Caps 

J Please 

am interested in courses above 
(We do not employ representatives) PW 2,65 
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FIVE 

ACES! 
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This is a hand that can't be beaten. Five 
models from our tremendous range of soldering 
instruments. Superb performance. Amazingly 
compact. Developed to simplify YOUR soldering. 
Copper bits for greatest speed. 
Permatip bits for long life. May we deal you in? 

Brochure ,P. W. I0 post free on request 

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey 
Telephone: CROydon 8589 

Shall we toss it to the *Totters? 
Every year at this time we find ourselves with some perfectly good 
equipment which must be disposed of to make room for new items. 
Finally it becomes a choice between loading it on the junk man or 
offering it at prices that will just cover the cost of the advertisements. 
So here are the items we have decided to offer at far below list prices. 
Buy now and profit by our loss! 

(One only) Leak Stereo 50 Amplifier 
No pre -amp. (List £42) 

(One only) H.M.V. 10 watt -I- IO watt 
Stereo. No pre -amp. (List £31.10.0) 

(One only) H.M.V. 4 watt -}- 4 watt 
Stereo (List £27.6.0) 

(One only) Heath Kit 588 Stereo Ampli- 
fier, ready built (List £27.10.0) 

(One only) Goodmans Axiette enclosure 
Kit (List £14.1.6) 

(One only) Johnsons 500A S.W. Mains 
Set, ready built 

(One only) Rotary Convertor, ruggedly 
built to Government Specification in 
strong wooden carrying case. Input 12 

Volts D.C. Output 230 Volts A.C. 50 
cycles 

119.10.0 

110.10.0 

19.10.0 

112.10.0 

£5.10.0 

15.10.0 

18.10.0 

B.S.R. Tape Decks 17.15.0 

*Technical term for Rag and Bone Man/ 

(7 only) Steel Cases for Globe King 
300A. Grey Hammer finish, 12' x 8r x 
8r ", hinged lid, speaker grill, complete 
with metal chassis 10 " x 7;" x Ii" 11.9.6 

(2 only) Steel Cases for the Centurion 
(Grey Hammer finish) 12' x 6f" x 7 

complete with chassis I I" x 6" x 1 " 11.9.6 
(One only) Hiwayman Case in plain 

white wood with handle. Ideal for any 
small portable 11.2.6 
Chassis for the Shirley Stereo Amplifier 
with engraved front panel 11.0.0 
Meters 500 Micro -amp, scaled 0 -I5 and 
0 -600 15.0 

Please add 116 for post and packing on all items. 

However ... if the above items don't interest you, 
and you require new standard components, write 
for our famous Catalogue. It costs 5/ -, plus 1/- 
postage, and it contains five Coupons, each worth 
a shilling! 

HOME RADIO LTD. 187 LONDON RD., MITCHAM, SURREY 'Phone MIT 3282 
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Insulated 
hook 

Fig. 

Feeder - , 
3: Practical aerials. (a) Roof -space type. 

supporting on wooden frame. 

Insulators 

When installing the aerial in the roof -space it is 
desirable to keep it as clear as possible from metal 
pipes and water tanks, as these can affect the pick- 
up efficiency and tend to encourage instability rat 
the set. 

Multlpoth Interference 
A cause of poor f.m. reception not generally 

known is multipath interference due to the v.h.f. 
signal being reflected from a nearby hill or large 
building and arriving at the receiving aerial a very 
small fraction of a second after the arrival of the 
direct signal. Readers versed in the arts of tele- 
vision reception will know that such reflections of 
the television signals produce ghost pictures on the 
screen. 

The direct and reflected signals at the f.m. aerial 
produce a characteristic distortion which, as 
already intimated, sounds not unlike a badly 
adjusted loudspeaker. Should this trouble be 
experienced, a check should first be made to ensure 
that the set itself is free from blame, and the best 
way of doing that is either to run it on records, if 
a radiogram, or to switch to a.m, reception if of 
the a.m. /f.m. variety. If the effect is present on an 
f.m. -only set or f.m. tuner, it may pay to try it out 
at a different location, on a friend's aerial, for 
example. 

However, the cure for the multipath interference 

981 

is cutting out the reflected signal or, at least, 
making the strength of the direct signal about 100 
times that of the reflected signal. This discrimina- 
tion can only be handled at the aerial -there being 
no way of tackling the problem at the set itself. 

With a directional aerial, the orientation can be 
arranged so that the reflected signal arrives along 
the axis of minimum response, assuming, in the 
case of a simple dipole, that the direct signal is 
arriving approximately at right -angles to this. 

Multi- element Aerials 

In severe cases of multipath interference, an 
aerial of greater directivity than given by the 
simple horizontal dipole may be required. This 
would comprise the dipole and a director -or a 
dipole, director and reflector (or a dipole and 
reflector). The director and reflector are called 
" parasitic elements " because they are not connec- 
ted electrically to the dipole. 

Their purpose is to strengthen the pick -up of 
the signal along the axis of maximum response and 
further to reduce the pick -up along the axis of 
minimum response. What happens is that the 
aerial becomes responsive to signals arriving 
essentially along one major axis, as shown in 
Fig. 4. 

Points of minimum response 

Fig. 4: The addition of a director and reflector increases 
the forward pick -up and reduces the pick -up at the rear. 
This type of aerial may be required where multipath 

interference is troublesome. (Dimensions in text.) 

This improved directivity makes it more feasible 
for the aerial to discriminate between the direct 
and reflected signals, especially if the reflected 
signals are arriving at an angle close to that of the 
direct signal. 

Note from Fig. 4 that the director is placed in 
front of the dipole and the reflector at the rear. 
The reflector is always a little longer than the 
dipole and the director a little shorter, optimum 
lengths being 5ft. 6in. and 4ft.'10 1in. respectively. 
The spacings are also critical, being 32 }in. from 
reflector to dipole and 19 }in. from dipole to direc- 
tor. 

Distortion due to multipath interference can 
often be reduced simply by altering the direction of 
the aerial. Sometimes this will result in a decrease 
in pick -up of the direct signal, but provided the 
signal is still sufficiently strong to overcome car 
and electrical interference this does not matter 
much. 
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However, if the direct signal is greatly reduced 
at the point of minimum distortion, a small tran- 
sistorised booster could be used to restore the level 
of the signal. 

Signal Strength Indication 

Most tuners and receivers have some sort of 
tuning indicator for f.m., and this is useful for 
giving a rough idea as to how the signal pick -up 
has been increased or decreased by orientation of 
the aerial, by the use of a booster and by the use 
of different aerials. 

Not only multipath interference, but inter- 
ferences of other types are aggravated by. the use 
of an incorrect aerial. For example, one may be 
tempted to use the television aerial on f.m. This 
invariably works, but optimum results are obtained 
only if the aerial system has Band II facilities. 
Television sets equipped with f.m. are often 
expected to work from the television aerial without 
an f.m. attachment. 

This compromise is bad because the television 
aerial is not cut to the lengths required for Band 
11 reception and also because the f.m. signal is 
horizontally polarised (needing a horizontally 
mounted aerial) while the TV signal in many areas 
is vertically polarised (with the aerial mounted as 
a vertical " H" for instance). 

It then often happens that at times when inter- 
ference from distant stations is troublesome, as 
explained earlier, the interfering signal picked up 
on the incorrect aerial is stronger than the wanted 
local signal! This causes the "warbling" inter- 
ference effect on top of one (or more) of the local 
f.m. programmes. 

Combined Aerials 
Fig. 5(a) shows how an f.m. aerial can be 

connected along with the TV aerials, so that all 
the signals pass through the common coaxial 
downlead. If it is required to separate the signals 
at the set end of the downlead, the arrangement 
shown in Fig. 5(b) should be employed. At (a) the 
signals are combined by a triplexer while at (b) 
they are separated by an f.m. diplexer (passing the 
TV signals at one outlet and the f.m. signals at the 
other). 

Where installation is on a main road and passing 
traffic interference is troublesome in spite of a 
good aerial system, use of one of the small tran- 
sistorised f.m. boosters can be of great assistance. 
This is because the greater the signal applied to 
many sets, the better the amplitude limiting. 

Thus, if the signal without the boost is just 
about strong enough to commence the limiting 
action, heavy car interference will cause trouble. 
The extra boost, however, often pushes the set 
well into limiting and considerably reduces the 
interference effect. 

A little extra attention should also be given to 
the tuning -in of an f.m. set, for unless the tuning 
is accurate the full attributes of the f.m. system 
will not be realised, and both distortion and inter- 
ference could cause trouble. There are usually 
three tuning points close to where the station is 
tuned, two small responses either side of the main, 
maximum response. 

It is imperative that the set is tuned to the 

BBC 
TV 

aerial 
ITV aerial 

FM 
aerial 

February, 1965 

Coaxial 
downlead 

from 
aerials 

Coaxial 
downlead 

FM 
diplexer 

TV and FM 
(a) (b) 

signals to To FM To TV 
receiver receiverr receiver 

Fig. 5: A triplexer is used at the top of the downlead to 
connect an f.m. aerial (a). An f.m. diplexer, or similar 
device, must be used at the bottom of the lead if it is 

required to separate the signals, as shown at (b). 

maximum response. Always tune for maximum 
deflection as shown on the tuning indicator, where 
fitted. 

If there seems to be two major tuning points 
close together, the set or tuner itself may be out 
of alignment, and this, again, is a fundamental 
cause of poor f.m. reception. A f.m. set is not 
easily aligned properly without instruments and 
since so much relies upon correct alignment, it 
often pays to have a good radio dealer perform 
the necessary trimmer adjustments. 

Since the many f.m. stations are placed with 
both geographic and frequency consideration, 
interference from adjacent channel signals does 
not occur under normal conditions. This means 
that full expansion can be given to the sidebands 
of the higher audio frequencies, and treble cut 
and passband cutting, which are essential on 
medium frequencies, are not required on f.m. 

Thus, the quality of reception on a correctly 
working installation is far above that of the a.m. 
system. However, incorrect alignment can suppress 
the treble and make tuning difficult. Moreover, if 
the i.f. passband is restricted, excessive tuning drift 
will be noticed as the set warms up and as its 
temperature rises during use. 

Tune to the Local Station 
One final point, and that is since pretty well 

every local area has its own f.m. transmitter now, 
it is possible to pick up the signals. from trans- 
mitters in adjacent areas. These signals, being 
weaker than the local signals (although carrying 
the same programmes), will be more prone to 
interference. 

One should always ensure, therefore, that the 
receiver is, in fact, tuned to the local transmitter 
and not to an adjacent area one. 
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87 Experts guide you to advancement 

and higher rewards 
yOUR FUTURE, if it is in electrical engineering. 

depends on your ability and the services you can 
render. The more experienced you are the 'better 

your prospects, the better your income ... it's as simple 
as that! This New Edition of Newnes comprehensive 
and authoritative publication is invaluable to you if you 
mean to progress. Produced with the full technical 
resources of NEWNES it covers every facet of the vast 
held of modern electrical engineering. 

INSTALLATION WORK OF ALL KINDS 

Commercial Buildings, Small Houses and Flats, Hospitals, 
Schools, Theatres, Cinemas, Electric Appliances, 
Alarm Systems. 

INSTRUMENTS, MACHINES, EQUIPMENT 

Electric Motors, Control Gear, Transformers, 
Rectifiers, Electronic Control in Industry, Measur- 
ing and Recording Instruments and Electricity 
Supply Meters. 

OPERATION, MAINTENANCE, REPAIR 

Welding Plant, Electric Traction, Cranes, Lifts, 
X -Ray Equipment, Testing Domestic Equipment. 
Batteries. 

Use it free. 

for 1 days 
ABSOLUTELY COMPREHENSIVE! 

This is what you receive without cost or obligation - 
4 Volumes strongly bound in Grey Moroquette, 91 in. .e 

h} in. 2,352 Pages of instructive information on latest 
practice. Over 2.000 Photos, Diagrams, Perspective 
and Working Drawings, Electrical Circuits, and Data on 
Lest procedures, etc. 

O 0 0 

24 Data Sheets in colour and 12 Quick- retbrence Blue- 
print Charts complete in strong Chart Case. 

O 0 0 

Nuclear Power Stations Booklet Contains fascinating 
cut -away sections in full colour with explanatory text. 

o 0 0 

Free! Newnes Electrical Pocket Book (Value 10%) Nearly 
400 pages with 258 illustrations, diagrams, taules. 

GENERATION, TRANSMISSION, DISTRIBUTION 

Power Stations, Power Cables, Public Supply, 
Underground Distribution Systems, Town and 
Rural Supplies, Cable -laying and Faults. 

Over 2,000 Instructive Action Photo- 
graphs, Diagrams, Working Drawings, 
Circuits. Many Concise Data Tables. 
SEND TO -DAY -FREE EXAMINATION will 
enable you to check it for your day -to -day 
problems -it will surprise you! 

IF KEPT SAME PRICE CASH OR TERMS -NOTHING EXTRA IF YOU PAY MONTHLY 

P 

L 

Tó: GEORGE NEWNES LTD.. 15.17 Long Acre, London W.C.2 
Please send Newnes PRACTICAL ELECTRICAL ENGINLERINO without 
obligation to buy. In 8 days 1 will return it or post only 161 - 
deposit. then 20i- monthly for 16 months, paying £l6. 16s. in all. 
Cash in 8 duos £16. 16s. 

If under 21 your father must fill up coupon. 
If married woman your husband must fill it up. 

Full Name 
LETTERS) 

Address 

Occupation _ 

Signature _.._..._._...._ 
(Mr., Mrs., Miss) 

(PEE)72/1092 

(Mr., Mts., Miss) 

Tick a where applicable 
The address on loll lo- 

gy Property 

looted untumished 

Parents' Hoer, 

Furnished Assort. 

Temporary Address 

Mir 

J 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components for Medium and Long -wave 

Transistor Superhets: 
P50/ I AC Oscillator Coil for 176 pF tuning ... ... 514 ea. 
P50 /2CC 1st & 2nd I.F. Transformers ... ... ... 517 ea. 
P50 /3CC 3rd I.F. Transformers ... ,.. .. 61- ea. 

All mounted in individual cans ;bin. diam. x ¿in. high. 
RA2W Ferrite Rod Aerial 208 pF Tuning ... ... ... 1216 ea. 
LFDT4 Driver Transformers ... ... ... 916 ea. 
OPTIA Output Transformers . 1016 ea. 
PCAI Printed Circuit Panel ... ... 916 ea. 
Constructor's Booklet 2f- ea. 

VALVE RECEIVER COILS 
Our individual "H" type iron -cored coils are without equal for the construction of a wide range of 
receivers. For the simplest T.R.F. sets covering one or more wave -bands the Aerial and H.F. Transformer 
coils are ideal. The standard superhet circuit using the ever -popular triode -hexode frequency change 
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different 
bands ranging from 12.5 to 2,000 metres. For a really high -performance receiver an R.F. stage can be 

added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided illustrating 
such a layout. 

H Coils 319 each. 

WEYMOUTH RADIO MANUFACTURING CO. LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

EXPRESS ELECTRONICS 
FOR THE FOLLOWING BRAND NEW UNITS 

AMPLIFIERS 
TRIPLETONE HI -FI MAJOR 
TRIPLETONE CONVERTIBLE 
LINEAR 
LINEAR DIATONIC ... 
LINEAR CONCHORD 
ADASTRA 3 -3 ... ... 
LEAK TL12 ... 
LEAK VARISLOPE PRE -AMP 
LEAK TL50 ... ... ... 

12 watt 
5 watt 
3 watt 

12 watt 
30 watt 

4 watt 
14 watt 

50 watt" 
IS watt ... 

QUAD STEREO/MONO PRE -AMP 

LOUDSPEAKERS 
GOODMANS AXIETTE Bin. 6 watt 
GOODMANS AXIOM IOin. 10 watt ... 
GOODMANS AXIOM 201 15 watt ... 

BAKERS 'SELHURST' 3 or 15 ohm 
JUNIOR 8in ... ... 8 watt foam ... ... 
STALWART 12ín. ... ... 15 watt 
BASS GUITAR I2in. 20 watt 
STANDARD Heavy Duty 12ín. 20 watt ... 
BASS Heavy Duty I2in. ... 25 watt 
AUDITORIUM 15ín. ... 35 watt 

RECORD PLAYERS 
GARRARD SRPIO 4 -speed ... ... ... 
GARRARD AUTOSLIP 4 -speed ... ... 
GARRARD AT6 TRANSCRIPTION ... ... 
GARRARD 4HF TRANSCRIPTION ... ... 
GARRARD A LAB SERIES ... ... ... 
GARRARD 301 LAB SERIES ... 

DELIVERED FREE U.K. 
S.A.E. WITH ALL ENQUIRIES 

E15.18.6 
... E6.19.6 

f6.6.0 
... E12.12.0 
... E16.16.0 
... E4.19.6 
... £18.18.0 
... E15.15.0 
... E33.12.0 

E22. 1.0 
E25. 0.0 

£5. 5.0 
E6. 6.0 

E10.15.0 

E5. 5.0 
ES. 5.0 
E5. 5.0 
E7. 7.0 

412.12.0 
E18.18.0 

E4.17.5 
£6. 7.6 
E9.17.6 

E14.17.6 
417.10.0 
E19. 5.0 

EXPRESS ELECTRONICS 
32 SOUTH END, CROYDON, SURREY 

Telephone: Croydon 9186 

Another famous 
"Beginner's" book -a must 
for all interested in 
electronics ... 

BEGINNER'S 
GUIDE TO 
ELECTRONICS 
By An up -to -date introduction 
Terence L. Squires, to electronics which assumes 
A.M.Brit.I.R.E. no prior technical knowledge 

of the subject. Early chapters 
explain the nature of electric currents, pulses and 
waveforms. The components and circuits that are the 
basis of electronics are then described and illustrated, 
and their operation clearly explained. Chapters are 
devoted to test instruments; the principles of and the 
basic techniques used in the main branches of electron- 
ics-radar, radio, television, medical electronics, 
electronics in space, industrial electronics and com- 
puters, and on training to be an electronics engineer. 

192 pages, 128 line diagrams. 

ISs. FROM ALL BOOKSELLERS 
. or, in case o difficulty, 16s. 6d. by post from George 

Hewnes Ltd., Tower House, Southampton St., London W C2. 

NEWNES 
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IMPROVED 
COMMUNICATIONS 

THROUGH 
THE GROUND 

%orne {nrther notes on this 
novel method of transmission 
and reception previously des- 

cribed in P.W. 

BY C. R. BRADLEY 

N the May 1964 issue of PRACTICAL WIRELESS. 
an article of mine was published on a system of 
communication through the ground. I was quite 

unprepared for the tremendous response I received 
to this article and wish to thank all readers who 
wrote to me -if replies have been delayed it does 
not mean your letters have not been appreciated. 

Well over a hundred letters arrived in the first 
week and they are still coming in from abroad! 
Most of the letters have been from readers who 
have had success with the method -a féw thought 

the whole thing was a hoax! 
I have received many practical results and much 

historical information from readers on the subject, 
some of which 1 take the liberty of reproducing 
here. 

The kind of ground communication described in 
my article was used extensively during the 1914- 
1918 war for morse communication through 
heavily shelled areas. The equipment was bulky 
and often in poor repair, yet ranges of up to 8,000 
yards were achieved! 

It seems however, from readers' letters, that the 
greatest distance practical with hi -fi or guitar 
amplifiers is about two miles. Results with ampli- 
fiers with power ratings below 8W have been dis- 
appointing; this is not surprising considering the 
tiny fraction of the transmitted signal which 
reaches the receiver. 

The resistance from point to point of the ground 
varies so much with locality that no convenient 
formula giving the maximum achievable distance 
for a particular transmitter power can be found. 
The strength of the received signal will depend on 
a multitude of factors, including soil moisture, 
temperature and type. 

Generally however, best performance is obtained 
by having both transmitter and receiver earths as 
far apart as possible and set in roughly the posi- 
tions shown in Fig. lb. 

To 
Transmitter 

or 
Receiver 

Fig. 2: A multi -directional earth kystem. The two -pole 
three -way switch selects different pales of earths and hence 

different directions. 

Fig. I: Reception is better with the 
arrangement of transmitter and re- 
ceiver earths in (b) than in (a) as the 
transmitting earths have o distinc' 

"radiation pattern". 

A certain amount of mains hum is always 
received; this is caused by a.c. currents flowing 
through the ground, due mainly to the earthing of 
mains equipment. This hum limits the weakest sig- 
nal that can be received but is only prominent in 
built -up areas. There is no way of reducing it. 

Some readers have encountered interference 
from nearby radio stations and even wired relay 
systems. In one case, ground communication 
experiments were found to interfere with a neigh- 
bour's telephone- unfortunately no cure could be 
found and they were terminated. 

Because of the limited (but useful) range of 
ground communication there seems no need for a 
national "Ground Ham " club although it may 
prove an interesting sideline for existing local radio 
clubs. I am pleased my article has stirred up so 
much enthusiasm for a long forgotten idea which 
shows how far from "dead" the ground can be I 
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A COMMENTARY BY HENRY 

PRACTICALLY 
WIRELESS 

0 

THE Fill -Dyke month: when 
gutters are full of sleet, 

gales howl about our ears, and 
Henry feels as old as his child- 
ren imagine, him. The time, in 
short, when the aerial blows 
down. 

Aerials -yes, those remote and 
spindly refugees from a modern 
art show that so many radio 
users still believe they are simply 
an adjunct to television. Aerials - 
the first, most important, and 
most often neglected link in the 
chain of radio reception. Many 
of us continue to believe that a 
few microvolts in the hand are 
worth any amount of watts in the 
bush. Consequently, our eaves 
groan in the gales, and the ice on 
the insulators makes a climb up 
the mast a daunting prospect. 

Which reminds me of a story, 
which really I should not tell 
you, for it concerns a television 
aerial -and my spies tell me 
there is another magazine across 
the way which specialises in that 
upstart offshoot. 

The adventure happened in the 
very early days, when there was 
only one Dimbleby and folks 
used to tune to the morning test 
signal for the fun of watching the 
Palio horse -race. 1 was called to 
investigate a set with no modula- 
tion, and immediately jumped to 

An enthusiastic teenager and a hint of 
the Big Beat. 

the obvious. Sure thing, a dead 
short across the aerial. 

Defying the gales and risking 
everything on the sleety tiles, I 

shinned up to the chimney and 
began to unship what seemed 
like half the GPO tower. It was 
not until the ladder was shaking 
beneath my descending clod- 
hoppers that I realised what I 
was carrying. One of the original 
Duplex aerials, no less. A Band I 

folded dipole, which even Henry 
should have known would give a 
dead short' reading on the 
ohmeter -if he had only taken 
the trouble to look. 

How many riggers, I wonder, 
fit a small resistor across the 
remote terminals of an open 
dipole for future bad -weather 
checks on possible open circuits? 

It's a bit difficult, however, 
when one is using the lerígth of 
the garden for an old -fashioned 
receptor, and the weight of the 
snow, aided by the gathering of 
our feathered population, and 
augmented by ravages of rust at 
the staybolts has torn the whole 
contraption from the garage wall 
and left a drooping trail of des- 
truction through the cabbages. 

Even the dinky, but effective 
ferrite rod has its drawbacks: 
mainly the extreme brittleness of 
the material. Aided by so many 
manufacturers' designs, where a 
long, thin rod is supported by a 
couple of barely padded clamps 
about a third of the way along. 

Given an enthusiastic teenager 
and a hint of the Big Beat and 
the end of the rod droops 
dismally, like the end of a 
comedian's cigar. Even where the 
rod is supported more adequately, 
its dimensions and its brittleness 
make it vulnerable to shock. 

Where so many .folk_ get 
caught, we regret, is in writing 
the broken rod off as a dead loss. 
this device is a magnetic, not an 
electrical, circuit. Thus, we need 
only reassemble the parts, par- 
ticularly if the break was clean, 
to regain the flux concentration. 

Provided the rod can be put 

February, 1965 

No. 6 

Trouble 
Aloft 

i? 
Some wicked manufacturer, with a 

warehouse full of replacement rods. 

together really well, with split 
ends butting, splinted like a C.D. 
experiment and . tightly bound, 
there should be very little loss in 
aerial gain. Such loss as is 
apparent can often be overcome 
by slightly repositioning the coils. 
As any reader with a loose coil 
will have found, the positioning 
is quite critical. 

One day, we presume, the 
boffins will come up with a 
material less prone to stress 
failure. They may have done so 
already, for all I know. Maybe 
some wicked manufacturer, with 
a warehouse full of replacement 
rods, is sitting on the patent 
rights. 

In my pocket I have a useful 
aid to tape recordings, a piece 
of magnetic rubber. This is 
what it says it is - rubber 
with magnetic properties, made 
by impregnating the rubber in the 
forming stage with tiny magnetic 
particles. As a similar process is 
used in the manufacture of 
ferrite rods, but with ceramic 
instead of rubber as the base, 
perhaps some genius will think 
of a way of making them more 
flexible 

In the meantime. I must return 
to my frozen- fingered efforts to 
splice steel wire through the egg 
insulator before the 20 metre 
band re- opens. 

End of Febrifuge -over and 
out. 
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Pioneers in 

build it yourself 

tuners and test 

equipment 

JTV2 SWITCHED TUNER for the reception of all 
BBC f.m. transmissions and BBC -I and ITV television sound 
channels at the turn of a switch. Foster -Seeley discrimina- 
tor. Built -in power supply. Sensitivity 1011V for 40 dB 
quieting. Audio output 0.4V approx. All components 
including turret and coil plate but less four valves (14.0.4. 

FMT2 F.M. TUNER covering 88 -108 Mc s. Euilt -in 
power supply. All components, less four valves (9.9.0, 
less power supply components £7.15.0. 
FMT3 TUNER similar appearance to above, out for 
fringe area reception. All comporenta, less valves £10.9.0, 
less power supply components £8.15.0. 

Jason were first to produce a stable 
switched f.m. tuner for reception of BBC 
transmissions and an outstanding success 
has been achieved with the introd +ction of 
Simple -to- operate switched tuners to re- 
ceive both f.m. and TV sound transmis- 
sions. Jason tuners and test equipment 
offer a wide choice of models designed to 
meet present -day requirements and are a 
delight to build. 

.ITL TAPE PREAMPLIFIER designed to suit any tape 
deck or head. Will simultaneously record and playback 
stereo or mono using two or four track heads. Especially 
recommended for use with the Lorin 5826 taue deck. 
(Send for details). All components including valves 0.2.1.0. 
Ready built and tested (30.9.0. 

OTHER JASON KITS 
FMTI F.M. TUNER, less valves (5.19.0. 
MERCURY II Switched Tuner, less valves, £9.15.4. 

ARGUS Transistor m.w. Tuner, complete, £7.10.0. 

OG10 Oscilloscope, less c.r.t., £18.10.0. 

WI I Wobbulacor, complete, £14.19.0. 

OHIO Valve voltmeter, complete £23.0.0. 

81525 Tape Deck (built only) } -track mono 31 g 

4 -track st 39 ens. 

AGIO AUDIO GENERATOR. Excellent scabity with 
constant output over entire range. Tunes from 10 c,s to 
100 Kc, s in lour switched ranges. Square wave or sine wave 
outputs. Square wave rise time less than 211'sec. at all 
frequencies. Minimum calibrated output 100r(V. Self 
powered. All components, including valves (15.19.0. 

Write for descriptive leaflets and name of nearest stockist. 

18 TUDOR PLACE, TOTTENHAM CT. RD., LONDON W.I. 
Tal: MUSeum 4665/8 
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THE LINEAR SUPER 30 HIGH FIDELITY 
P.A. AMPLIFIER 

TECHNICAL DETAILS 

SENSITIVITY FOR 30 WATTS 
Gram. - 50 millivolts 
Mic. 1 - 5 millivolts 
MSc. 2 -150 microvolts 

FREQUENCY RESPONSE 
f2 dB. 30 c.p.s.- 40.000 c.pa. 

BASS CONTROL 
+15 dB to -10 dB at 50 c.o.s. 

TREBLE CONTROL 
+15d13 to -10 dB at 10 Kcls. 

HUM AND NOISE 
-60 dB. 

HARMONIC DISTORTION 
0.59ó for 30 watts. 

VALVES 
Mollard ECC83, ECC83, ECC83, 
E1e34. EL34, GZ34. 

NEGATIVE FEEDBACK 
20 dB. 

DAMPING FACTOR 
12. 

RETAIL 
PRICE 33Gns. 

Send S.A.E. for leaflet. 

For operation on standard 200- 250v., 
50 c.p.s., A.C. mains. 110 /120v. models 
available for export. 

Trade and export enquiries invited 

LINEAR PRODUCTS LTD. 
ELECTRON WORKS, ARMLET, LEEDS 

A HIGHLY 
EFFICIENT 30 WATT 
GENERAL PURPOSE 

PUBLIC ADDRESS 
UNIT 

With input mixing facili- 
ties and outputs for 3 -7.5- 
15 and 330 ohms (100y line) 

A special feature of the 
SUPER 30 is its high 
degree of stability, ensur- 
ing that the longest out- 
put leads can be used 
without fear of the usual 
troubles associated with 
instability. 

Three high sensitivity standard lack 
inputs with provision for high 
and low impedance microphones. 

FRE TO AMBITIOUS EN CI HEER S - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative t56 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
ti NO PASS -NO FEE" 
Whatever your age or experience. yon cannot afford 
to min reading this famous book, if you are earning 
less than 480 a week, send for your copy of 
"ENOIRREBWO OPPORTUNITIES" today -FREE. 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Ent.. 
Electrical Eng., 

Civil Engineering. 
Radio Engineering. 

Automobile Eng.. 
Aeronautical Ent., 
Production Eng.. 

Building. Plastica. 
Draughtsmanship, 

Television, etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M.1.Mec1,E. 

A. M.I. C. E. 
A.M.I.Prod.E. 

A.M.1.R.1. 
A.I.O.B. 

B.so. 
A.M.I.E.R.E. 
City A Guild' 

Gen. Cert. of Education 
Etc., etc. 

ÉQ pNIENt 
Basin Practical and Theore- 
tic Courses for beginners in 
Radio. .T.V., Eleotronlos, 
Etc., A.M.I.E.R.E.. City & 

Guilde 
Radio Amateurs' Exam. 

R.T.E.B. Certificate 
P.M.O. Certificate 
Practical Radio 

Radio &Teleriaiontervloing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS! 
menesereusweee 

The specialist Eleo- 
ironic, Division of 

NOW offers you n 
real laboratory train- 
,'rg at home with 
practical equipment. 
Ach for derails. 

B.I.E.T. 
SCHOOL OF 
ELECTRONICS 

POST COUPON NOW 
Please send me your FREE 156.page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME 

ADDRESS 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE/21 ), 29 Wright's Lane, London, W.8 SUBJECT OR EXAM 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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TRADE NEWS TRADE 
N EWS TRADE NEWS 
TRADE NEWS TRADE 
N EWS TRADE NEWS 
New Sin. Oscilloscope Tube 

,IULLARD announce the D13 -27GH, a further 
addition to their range of oscilloscope c.r.t.s. 

The new D13 -27GH is an inexpensive 5in. tube 
with an overall length under 14in., and this com- 
pactness enables it to be substituted with advan- 
tage for the small screen types often employed in 
monitor applications. 

This tube has a flat faced, medium persistence 
green phosphor screen with a helical post deflec- 
tion accelerator. In common with other recently 
introduced Milliard tubes, a separate electrode 
arrangement permits direct beam blanking to be 
accomplished. The deflection blanking voltage 
required to blank the tube is 60V maximum under 
3kV operating conditions. 

The deflection sensitivity, also under 3kV 
operating conditions, is better than 27V /cm 
for the X direction and 13V /cm for the Y direc- 
tion. Mullard Ltd., Mullard House, Torrington 
Place, London, W.C.I. 

W. K. & C. Peace's handy tool kit in plastic roll -pack wallet. 

Compact Tool Kit 
FROM W. K. & C. Peace Ltd., comes a hew kit 

of small hand tools. Made from drop forged 
carbon steel, the kit consists of thre of the most 
universally used pliers (the handles of which are 
un- insulated) and two screwdrivers -one for con - 
ventidnal slotted screws and a Phillips -type 
recessed head driver. These tools come complete 
with a card of 5, 10 and 15A fusewire in a roll -pack 
wallet, and retail at 28s. W. K. & C. Peace Ltd., 
Templeborough Works, Sheifield, F. 

989 

Model 45D valve tester from Taylor Electrical instruments 
Ltd. 

New Valve Tester 
TAYLOR Electrical Instruments (M. I. Group) 

has introduced a new modern styled valve 
tester, Model 45D. This supersedes the Model 45C. 

Main features of the 45D are the ten valve 
bases which enable tests to be carried out on the 
latest types of valves. 

A valve chart which is included gives testing 
data for over 7.000 British. American, Continental 
and Russian valves. The manufacturers of this 
instrument are Taylor Electrical Instruments, 
Montrose Avenue, Slough, Buckinghamshire. 

Amateur Radio Equipment 

NEW additions to the American Heathkit range 
of amateur radio equipment are: single side - 

band receiver. model SB -300E at £133 14s., single 
sideband transmitter SB -400E at £165 4s., and 80m 
s.s.b. transceiver HW -12 at £60 Is., and a single 
monitor oscilloscope HO -10E priced at £34 10s. 

Instruments in the Heathkit range that have been 
re- styled are the 5in. oscilloscope 10 -12U for £32 
12s. 6d., television alignment generator HFW -1 at 
£34 18s., and the 6in. valve voltmeter 1M-13U 
priced at 18 guineas. Day.strnrn Limited, 
Gloucester, England. 

Tape Splicer Kit 
ASTERTAPE announce the introduction of a 
new and improved Mastertape splicer kit 

retailing at 21s., and containing a tape splicer and 
cutter, five different coloured leader tapes, metallic 
strip and jointing tape. Full operating instructions 
for the splicer are printed inside the lid of the 
distinctive carton. MSS Recording Company 
Limited, Poyle Trading Estate, Colinbrook, Slough 
Buckinghamshire. 

www.americanradiohistory.com

www.americanradiohistory.com


990 PRACTICAL WIRELESS February, 1965, 

Baird's model 100 transistorised stereo radiogram. 

Stereo Radiogram 
MODEL 100 is Baird's first stereophonic radio- 

gram. It is completely transistorised and power 
is obtained via a mains transformer so isolating 
the chassis. 

Separate bass and treble controls are incorpora- 
ted and there is a balance control for equalising 
the volume of the two audio outputs. Waveband 
selection is by push -button control. 

There is provision for connecting extension 
speakers separately to each audio channel so that, 
where required, full stereo reproduction is available 
at an extension position. A tape recorder socket is 
incorporated to provide facilities for recording 
from radio or records, and tape recordings can be 

replayed through the stereogram amplifier/ 
speaker system. 

Built -in aerials are fitted for both a.m. and f.m. 
and there is provision for rotating the ferrite a.m. 
aerial. There is also provision for the connection of 
an external f.m. aerial. 

The cabinet is finished in high gloss polyester 
and adjustable glides are fitted to the legs. 

The circuit embodies 19 transistors and 4 
crystal diodes. The record changer is a B.S.R. UÁ15 
fitted with a B.S.R. stereo dual stylus. 

The overall size of the Model 100 is 50 +in. wide, 
28ín. high and 14 }in. deep, and the price is 70 
guineas including purchase tax. Baird TV Distri- 
butors, Ltd., Empire House, 414 High Road, -Chis- 
wick, London, W.4. 

Morse Records 
RECENTLY released by The Morse Centre is 

The Beginners' Course ", a new addition to 
their range of morse records. The Beginners' 
Course consists of two records, one 12in. instruc- 
tion record plus one lin. EP containing two simu- 
lated GPO amateur morse tests. Each is available 
at 9, 12 and 21 words per minute, plus an instruc- 
tion book. The cost of this course is £3. Os. 6d. 

Also available is the Complete Course which 
consists of three records as well as instruction 
books, a Beginners' 12ín. LP, an Advance Students' 
12in. LP and a lin. EP, all of which are played at 
three speeds. The overall cost, including postage in 
the UK is £4 4s. The Morse Centre, 45 Green Lane, 
Purley, Surrey. 

PREPARING FOR THE R.A.E. 

-continued from page 973 

resonant -the secondary circuit being a link winding. 
In C the secondary circuit only is resonant -the 
primary being a link winding and in (d) both circuits 
are resonant. (a), (b), (c) and (d) couple the circuits in 
different ways but (b), (c) and (d) are all coupled 
because of the mutual inductance between the coils. 

4.9 Acceptor and Rejector Circuits 

(a) ib 

Fig. 36- Acceptor and rejector circuits. 

A series connected circuit, as shown in Fig..36a 
is called an acceptor circuit, because if two equal 
voltages, at different frequencies, one of which was 
the same as the resonant frequency of the circuit, 
were applied to the circuit the maximum current would 
flow for that voltage at the resonant frequency, i.e. 
the resonant frequency is more readily accepted. 

Conversely in Fig. 36b the circuit is a rejector 
circuit, because at the resonant frequency of the 
circuit the current in the circuit is minimum. 

Question 
In Fig. 37 find at what frequency the circuit would 

be resonant and calculate the value of the capacitance 

Fig. 37- Inductance and capacitance 
C ti in parallel across an a.c. supply. 

looF 

which would have to be placed in parallel with C to 
make the circuit resonate at half this frequency. 
Answers to last Month's Problem 
(a) 1 1 

Xe- - 
27rfc 6.28 x 50 x 0.000002 

1 

-1592 f1 _ 
0.000628 
E E 250 

R X0 1592 

(b) 
=0.157 amps. 

XL =2,rfL 
1592=6.28x 50 x L 
1592= 344.00 L 
1592 

344 
-L463 

Value of Inductance is 4.63 Henrys. 
Part 5 Next Month 

www.americanradiohistory.com

www.americanradiohistory.com


ILONDON AGENTS FORI 
CODAR EQUIPMENT 

February, 1965 PRACTICAL WIRELESS 991 

LAFAYETTE HE-40 
COMMUNICATION RECEIVER 

4 Bands 550 Kc /s -30 Mc /s. 'S' 
Meter- BFO -ANL -B a n d s p r e ad 
Tuning - Built In speaker. 200 
250v A.C. Brand New. 
19 Gas. Carriage 10/ , 
IS.A.E. FOR DETAILS OF 

ALL EQUIPMENT 

LAFAYETTE HA 63 
COMMUNICATION 

RECEIVER 
7 valves + Rectifier. 4 Bands 
650 Kc/s -31 Me /s. 'S' Meter - 
BFO -ANL- Bandspread Tuning 
250/250v A.C. Brand New. 
25 Gas. cary. paid. 

LAFAYETTE TE-46 RESISTANCE 
CAPACITY ANALYZER 

2 pF, 2.000 mFd. 2 ohms, 200 megohms. 
Also, checks impedance. Turns ratio. 
Insulation 200/250v. A.C. Brand New 
£15. carr. 5/ -. 

TE -22 SINE SQUARE WAVE 
AUDIO GENERATORS 
Sine: 20 c.c.s, to 200 Re's. square: 
20 c.o.s. to 25 Kola. 2001240 v. A.C. 

Brand new 
Guaran 
teed, t..5. 
Carr. 5/ -. 

LAFAYETTE HE-30 
RECEIVERS. 9 valves, 
550 Ke /s-30 Mc /s. Semi Kit 
form. 29 Gns. Carr. paid. 

LAFAYETTE TE -20A R.F. 
SIGNAL GENERATOR 

120 Kc /s -390 Mc /s on 8 ranges 
Variable R.F. and A.F. outpputs 
Large clear scale. Size 71 z 10f z 
41in. 200 /250v. A.C. Operation. 
Brand New 212.19.6. carr. 

RCA ÁR.88 RECEIVERS 
L.F. Mode175 -550 KC /s and 1.5-30.5 Mc /s 
Guaranteed Perfect 
Guaranteed 'As New CondlWon'- 
285. carr. 301 , 

CLEAR 

Transistor 4- channel 
Microphone Mixer 

99/6 

Mullard 
OC81 
Two 
for 
5/- 

RKI40 STEREO TAPE DECKS 
WITH BUILT -IN PREAMPLIFIER 
4 Transistors, 4 Valves. Will record or 
playback 3 Track Stereo or Mono at 71 
or 35 IPS. 71n. spool size. Twin meter 
level Indicators 4 Inputs. Output 500 
MW. 40.18.000 CPS., response. Size 15 z 
10 z *NW., 200/250 volt AC. operation. 
Brand New 42 (ins. P. P.15!-- 

VARIABLE VOLTAGE TRANSFORMERS 
Brand New Guaranteed. Fully Shrouded. 
Input 230v. 50/60 cis output 0 -220v. 
i Amp 24.10.0. b Amp 54.10.0. 
2.5 Amp 25.17.13. 10 Amp 218.10.0. 
5 Amp 29.10.0. 12 Amp 518.15.0. 
2 5 Amp Portable. 20 Amp £32.10.0. 
Metal Case with Meter Fuses etc. 29.17.& 

PLASTIC PANEL METERS 
First grade qualty. Moving Coil panel meters' 
available ex- stock. B.A.E. for Illustrated leadet- 
Dlscount. for quantity. Available as follows. 
Type MR. 38P. 1 21/32in. square frusta. 
2mA 
6mA .. 

lumA .. 
50mA 
100mA 
160mA 

62/6 200mA 
10014Á .- .. 29/e 909mA .. 
200µA 27/e 500mA .. 
3001.4A 22f- 750mA .. 
50.0 -5011A - ., 20/e 1.0 -1mÁ 
iou -0. 1001AA 27/6 1A. DC .0 -0 -50011S .. 22 /e 5A. DC 
lisA . 12/6 9V. DC ,. 

POST EXTRA. Larger sizes avaoable -aeud for Cots. 
ILLUMINATED "g' METER. 1 °) in. square freut. Cal. m S units. SV. lump. 

2016. P.P. L-. Dato É 5 /l6in. square 89 /8. P.P. 1/ , 

>~/8 
lòE/6 

22ié 

22/e 
22/6 
22/6 
22/6 
22/6 
22/6 

22/S 
22/8 

10V. DC ,- 
20V. DC -, 
60V. DO 
100V. DC 
110V. DO -, 
300V. DO .. 
600V. DO 
750V. DC 
15V. AC .. 
60V. AC 
150V. AC -. 
9V0V. AC. 
600V. AC 
"S" Meter lms 

2ti/á 
22/c 
22/6 
22/6 
22/6 
22/0 
22/6 
22/0 
22/6 
22/6 
22/6 
22/6 
29/6 

ARMY FIELD 
TELEPHONES TYPE F 
Generator Bell Ringing. 2 Line Conned 
Lion. With Wood Carrying Case. Fitted 
Batteries. Supplied Fully Tested. 
£4.19.6. Pair Carr. 5 / -. 

LAFAYETTE 
HI-Ft STEREO 
HEADPHONES 

160 -25- 15,000 Cycles. Air Cushioned Headband 
with cables and overload Junction Box. Brand 
New Guaranteed. 82/8- P. & P. 2/6. 

TS- 7620,000 O.P.V. PUSH 
BUTTON MULTI -TESTER 
Large clear plastic scale, simple operation. D.C. 
volts up to 1.000v. A.C. volts up to 1,000v. Resi- 
stance up to 10 megohm. Current up to 250mA. 
Decibels. 20 to + 38dB. Size 61n. z 4' /,aln, z 2í1n. 
Complete with leads, batteries and instruction.. 
ONLY £5.5.0. P. & P. 2/ , 
TYPE 13 DOUBLE BEAM 
OSCILLOSCOPES 
Perfect order. 227.10.0. Carr. 23/ -. 

AMERICAN TAPE 
r Ir,t grade qu..11ty American 
;apes. Brand new and guaran- 
teed. Discounts for quantities. 
ha. 200ft. L.P. mylar 4/- 
Ills. 600ft. T.P. mylar 10 /- 
ln. 600ft. std. plastic 8/6 

Sin. 90006. L.P. acetate 10/- 
51n. 1200ft. D.P. mylar 15/- 

in. 1200ft. L.P. acetate 12/8 
Siln. 1800ft. D.P. mylar 22/8 
7121. 1200ft. std. mylar 1218 
Tin, 1800ft. L.P. acetate 15/- 
7111. 1800ít. L.P. mylar 20 /- 
In. 2400ft. D.P. mylar 25/- 
Pustage 2/ -. Over 49 post paid. 

RECORDING HEADS 
Reuter: I track, set 01 2. 19/8 
Mmlflux: i track, set 01 3, 29 /8 
Bradmatic: I track, set of 2 89/8 

Post Extra 
HEADSETS 

D.L.R.5. LOW IMP 10/ 
R.C.A. LOW IMP 15/ 
Charpois padded moving coil 
with lack plug 22 /6 
Ditto with MIO. 25/- 

All New -Post Extra 

MULTI -METERS 
Brand New -Fully 
ever trices. Supplied 
and instructions. 

Guaranteed. Lowest 
wits leads, batteries 

MODEL TE-12 
20,000 
0/.816/30 120/80011.260/ 
3,000/6, V. D.C. 
0/6/32/120/83011,210V. 
A.C. 

/ 
6%8T`Are0%K/M66a 
Meg D 
5pF-.2mFd 
55.19.6. P.P. 2/6. ",-.'. rf 

MODEL N11-201 
30.031 o.p.v. 
0/.25/1110/50/250 /5001 
1.000V. D.C. 
0/10/50 /250 /500V. A.C. 
0 /50',1 A/10 /2500mÁ 
U /5K /500K/5 Meg 0 
99/8. P.P. 2/6. 
MODEL AR-421) 
20,031 o.p.v. 
0/10/50/250/5130/1,100V. 
A.C. and D. . 
3/500p.A/10:250mA 
0 /10K /100K /1 Mega F- d12mFd 
0- Henrys 
92/6. P.P. 2/6. 
MODEL PT -34 
1.000 
0/10/50/250/1.000V. AC 
and DC. 
0 /11100/500mA DC. 1 

0 /100K 0 
39/6. P.P. 1/6. 

MODEL NU-405 
10,000 o . v. 
01.3 /3Í30 /120 /300/8110/ 
1,200V. DC. 
0/12/60/120/300/1,200V 

010 0 A /30 /300mA DC 
0/2K/200102 Meg 0 
100pF- 2mFd 
79/6. P.P. 2/6. 

MODEL 250.1 
2,000 o.p.v. 
0 /10 /50 /500 /2,500V. DC 
0/10/50/500/2,500V. AC 
O/2 Meg a 
0 /250mA -20 to +36d13 
49/6. P.P. 2/6. 

MODEL ITI -2 
20.000 o.p.v. 
0/5/25/250/500/2.500V. 

0/10/50/500/1.000V. AC 
0/500A/25/250mA DC 
0 /60K /6 Meg 0 

1 -.3mFd 
62/6. P.P. 2/6. 

MARCONI TFI44G;4 STD 
SIGNAL GENERATORS 
85 Kos -25 Mt/s. Perlest order. 
!Vb. Carr. Std -. 

SILICON RECTIFIERS 
250 P.1. V. 750mA 3/- 
200 P.L V. a erne 5/8 
1.000 P.1.V. 650mA 7/6 
800 P.1.V. 500mA 5/8 
400 P.1.V. 3 amp 7/6 
400 P.1.V. 500mA 3/8 
150 P.I. V. 165mA 1/- 
70 P.I.V. i amp 3/6 
95 P.1.V. '1 amp 5/6 

Post extra 
MINE DETECTOR No. 4A 
Will detect all types Dl metals. 
Fully portable. Complete with 
instructions. 39/6 each. Carl. 
10/ -. Battery 8/6 extra. 
BEST BUY/ 
Send 1/- P.O. for full catalogue 
and lists. 
Open 9 a.m. to 6 p.m. Every 

Trade 
da . 

Monday to Saturday. 
supplied. 

0 (RADIO) LIMITED. 
Phone: GERRARD 8204/905 _ Cables: SMITHEX LESQUARE 

. $` LISLE .STREET, LONDON,` W.C. 
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992 PRACTICAL WIRELESS 

NOW ANYONE CAN 
AFFORD TO TRAIN TO 
BE AN EXPERT IN RADIO, 
TV, AND ELECTRONICS 
Anyone ean afford these amazing courses-anyone can understand this practical 
tralning-No 'complicated mathematics to hold you back-No old fashioned, 
obscure explanatiota to frustrate pout 
The leesone are CRYSTAL CLEAR, PRACTICAL, EASY TO MASTER AND 
USE-Early lessons make fundamentals clear even to the beginner, while other 
lessons will give you the practical "know-how- of an esperti 
Compares favourably with some courses costing very much morel By creating 
a ma.s market through large volume sales and eliminating individual letter 
writing we are able to pass on these eavings directly to youl 
Each course le printed on extra large quarto size sheets and bound into one 
=MUM to simplify handling and distribution. 
Please select the course most suitable for your requirements from the following: 
NO. 1. RADIO COURSE. Fundamental facts-Electrons-Conductors and 
Insolatces-Radio Batteries-Circuits-Magnetism-Ohm's Law-Reeletor 
Colour Code--Chart-What resistor to use-Electro-Magnetism-Electro- 
magnetic Induction-Self Induction-Radio Frequency Inductances-Capacity 
Coupling-LP. Transformers-Radio Coils-Radio Capacitors--The Farad- 
Dielectric-Capacitor Colour Code-Alternating Current Theory & Filters- 
Reactance and Resistance-Charte to calculate Capacity Frequency and 
Inductance-Handy Radio Formulae-Practical Aspects of Radio Servicing- 
Radio Valves-Transistor Theory-N Type Germanium-P Type Germanium- 
Diode Action-Transistor Action-D.C. Stabilization-Transistor Bias Adjust- 
suent--R.F. Amplificatiore-Superheterodyne Principles-A.C.V. Power Sup- 
pliere-Meters-Multitesters and Valve Testers-Point to Point Servicing. 
Signal Generatdis and Signal Tracers-Using an Oscilloscope for Servicing- 
Alignment--Amplifiers and P.A. Equipment-High Fidelity-Advantages of 
Inverse Feedback-Speakers-Frequency Modulation-How to Obtain Radio 
Jobs. Prise for the complete course. ONLY RV-. Phis postage 1/8. 
No. 2. ELECTRONICS COURSE. Includes most of the above lessons plue LC 
and R. Combined Circuits-Resonance Phenomenon-Behaviour at Resonance- 
Haw Meten Work-Making a Voltmeter-Ohm meter Connections-Valves- 
Electron Behaviour-Triode--Characteristic Curves-Power Supplies-Audio 
danplifiera-Mierophones-Resistance Coupling-Obtaining Grid Bias- 
Pneh, Pull and Parallel-Phase Inverter Circuit-Radio Frequency Voltage 
AmplIfiers-LF. and Multiband Coils-Detection--Receiver Circuits-Results 
of Frequency ashring-A.V.C.-Electronic Oscillators-Quarts Crystals- 
Radio Tranamfeter Circuits-Modulation and Tuning-Lines, Antennas and 
Radiation-Test Equipment Using Meters-Electronic Test Equipment- 
Thyratrone-Photo-Cell Equipment-Radio Compase-H.F. Heating- 
Electronic Shaping Circults-Electron Microscope-Electric Strain Gauges- 
Inter-Communicators-Radio Servicing Techniques-Servicing Printed Circuit. 
Priem for the oomplete worse ONLY 38/6. Plug postage 1/0. 
Graduates of the Electronic' Course sun quality for a eatilloate-details sent 
with sash order. 
No. S. TELEVISION COURSE. Effect of Mis-adjusted controls-Pictures of 
various faults-Service adJustments-Circult Faults Indicated by a Poor 
Pattern-Finding Bad Valvea by observing Picture Faults-Separate Channel 
LP. System-Intercarrier LP. System-Negative Picture-Interference- 
Antenna Principles and Practices-UHF. Transmission Lines-Facts About 
the TV. Signal to Help you In Service Work-Synchronizing Separators-T.V. 
Interference Aids-All about Cathode Ray Tubes-Explanation of T.V. Circuits 
-Video Detector-Video AmplIfier--D.C. Restorer Circuit-Automatic Gabs 
Control Circuits-Oscillators-Deflection Coils-Automatic Frequency Control 
Circults-Analysis of Stagger Tuned IF. Receiver-Analysis of Three Inter- 
Carrier Type Receivers-The Vertical Deflection Circuit-The Horizontal 
Deflection Circuit-Waveforms-Schematics of various sections of a TV.- 

HF. Converter. and Tuners-TV. Test Equipment and Alignment-Analygie 
of Various Problems. 
Prim tor the complete worm. ONLY 38/-. Plus postage VS. 
UNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION 
You must be convinced that this is the best value you have ever seen in Elec- 
tronic, Radio or T.V. Training, otherwise you can return the course (or have 
your money refunded if sent order) after you have exapiined it in your 
own home for a full seven days. 
IF YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70-PAGE 
BOOK. Tick on the coupon one book for each course ordered with full cash., 
RADIO SERVICING FAILT FINDING BOOK. TELEVISION FAULT 
BOOK. OSCILLOSCOPE BOOB. 
These free books are authoritative, and loaded with information. Would 
coat at least 2/- each if bought separately-by sending cash you reduce book. 
keeping and other costs, which savings we pass back to you. 

FREE TRIAL OFFER 
P ay only 5/- per week if you wish. Clip coupon right now for this special offer. 
To: Sim-Tech Book Company, Dept. CW9. Gater's Mill. West End, Southampton. 
Hants. 

Plenum send the follovring courses for a full seven days' trial. 
O B. L RADIO COURSE. D No. 2. ELECTRONICS COTIRSE. 

37/8, SeL Postage. 41/, incl. postage. 
S. TELE1TISION COURSE. 

37/0, inst. postage. 
(Free trial customers tick only one please). 

If not delighted, I may return the course post-paid without further obligation 
ms my part. Otherwise I will pay cash price OR 5/- weekly until purchime 
price plus 2/6 service charge has been paid. 

Tick here if enclosing full purchase price. 
Please send me FREE. RADIO FAULT FINDING BOWL. 
FREE. T.V. FAULT FINDING BOOK. Li FREE. OSCILLOSCOPE BOOK. 
Amount enclosed 

I understand that you will refund this money Lu toll if I am not 100% satisfied. 
Overseas customers please send full amount (including Ireland). 

NAME 

ADDRESS 

County 

ERSIN 

SOLDER 
The world-famous copper 
loaded alloy containing 5 

cores of non-corrosive 
flux, that saves the solder- 
ing iron bit. Ersin Multicore 
Solder is also available in 
high tin qualityalloys.60/40 
in 22 s.w.g. for printed 
circuits, transistors, etc. 

THE HANDY DISPENSER 

Easy to find in the 
tool box-simple to 
use. Virtually a third 
hand for tricky sold- 
ering jobs. 12feet S- 
core 18 s.w.g. 
ERSIN MULTICORE 
SAVBIT alloy in a 
continuous coil used 
direct from free- 
standing dispenser. 

2/6 each 

February, 196.5 

SAVBIT ALLOY 

saves wear on 

soldering iron bits 

SAYBIT SIZE 1 CARTON 

Contains approximately 30 
feet of 18 s.w.g. SAVBIT. 
It is also sup- 
plied in 14 s.W.g 
and 16 s.w.g. Ob- 
tainable from ra- 
dio and electrical 
stores. 

5/- each 

BIB WIRE STRIPPER 
AND CUTTER 

Strips insulation 
without nicking 
wire, tuts wire 
cleanly, adjust- 
able to most 
thicknesses. 
Splits extreded 
plastic twin fleX. 

3/6 each 

MULTICORE SOLDERS LTD. 
SAULTICORE WORKS HES1EL HEMPSTEAD HERTS. (BOXMOOR 3630 

G.M.S la 

DUKE& CO.(LONDON) LTD. 
621/3 Romford Road, Manor Par1c, E.12 

Liverpool St.-Manor Pk.-10 mies. 
Phone: ILFord 6001/2/3. Stamp for Free List 

TELEPHONE 
HANDSET 

15/6 
pair 

G.P .O . pattena. H ouse 

luter- Sire. 
u.r33'. 

Works off any small 
battei, P. , P. -I ii 

VALVES 9d. each. 1,000s available. Send tor 
Led. 
CONDENSERS. 100-19/, New. Maori ed 
eleetrolytics and pFs. P. & P. 2/6. 
V/CONTROLS. 20-10/-. A selection Of types 
and sizes. P. & P. 2/6. 
SPEAKERS, 7/9. 6in., Ois.. 7 x fin. and 8 x 31u. 
E,. luid. Salvage. P. & P. 2/3. 
NEONS. 25 box 2/-. /0.11.1 1)1' fittings). 
Mains tester and cicala I relnizeiers. P. sz E. I 

EX-RENTAL T.V. SETS 
Coloured FREE I7in. 
LIST. Demonstra- El 110.0 rions daily from . 

our large selection ' I4in. 

12 months written f7.10.0 
I 

guarantee 1% Carr. I4in "/- 17in.30/- 
Channels for all Personal Col- 
areas. lectionAdvised 

AERIALS. BBC/ITA combined Loft and rocim aerials-from 25/-. 
BBC2; UHF and colour cenate- frocs 37/13. SEND FOR FREE LIST. 

EX-MAINTENANCE TESTED TUBES 
17in. - 35/- 14m. - 15/- 

Carriage 5/-. Satisfaction Guaranteed. 
RE-GUNNED TUBES 

Guaranteed V 
one year 

Carr. 10/6. Add 
IO!- refundable 
on OLD TUBE 
(110' Tubes In 
stock). 

21 I. 99/6 

17 in., 79/6 

15,14 
59/6 

12 in.1 
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S. W. R. 
STANDING 
WAVE RATIO 

INDICATOR 
for I.8Mc /s- 30Mc /s 

by 0, Gibson, G3JDG 

PRACTICAL WIRELESS 

I 
T is sometimes said that an amateur station can 
be judged by its auxiliary equipment. The 
station operator who has transmitter, receiver. 

and frequency meter as the sum total of his 
possessions can barely claim to be a " ham ". 

The subsidiary equipment mostly consists of 
small easily built units and any excuses such as 
lack of time or ready cash are, to say the least, a 
little thin. A grid dip meter is no more than a single 
valve oscillator with its grid current metered. An 
absorption wave meter consists of even less. 

When it comes to loading the aerial and radia- 
ting r.f. the need for a means of tuning and loading 
açcurately is definitely desirable. At this point, our 
tyro with minimum equipment will triumphantly 
exclaim that his pi -tank matches most things he 
feeds it into, That the meter situated in the h.t. to 
the p.a. gives all the indication that is needed as 
regards loading, and that by using the " tuning for 
a slight dip " technique, contacts have been made. 

Since the proof of any pudding is in the eating, 
it should, therefore, surely follow that the p.a. is 
working efficiently. loading is correct and that the 
radiated r.f. furnishes all the necessary proof of 
this. Unfortunately, tuning for the proverbial slight 
dip does not mean that everything is working 
efficiently. 

It is possible to tune a rig by this method and 
have a standing wave ratio much higher than is 
either desirable or necessary, and the higher the 
s.w.r, on the line, the less efficient the whole thing 
becomes. it is not proposed to split technical hairs 
over this business of s.w.r., n "r is it proposed to 
launch into a discussion on transmission lines, as 
books exist which already do this. 

However; whenever experts meet, the first thing 
they usually do is to define terms to 'make sure that 
they all mean the same thing, and that they are all 
" talking the same language ". What is good enough 
for the experts is good enough for us. 

When we say that a standing wave ratio exists 
we shall take it to mean that some of the power 
which should have radiated into space from the 
aerial is, in fact, being reflected back down the 
feeder, and thus the efficiency of the aerial system 

993 

is not 100%. In other words, we are wasting power, 
heating the coaxial, or warming the worms. 

Obviously, a device which can give a direct indi- 
cation of this s.w.r. is very desirable because it 
would allow things to be adjusted until a minimum 
was obtained. Fig. 1 shows a simple arrangement 
used by many amateurs and SWL's. It is a half - 
wave dipole, and is fed at the centre with 7511 
co -ax, thus offering a good Match. 

The centre of the dipole, has an impedance of 
around 75t); the coaxial has an impedance of 7551 
so any r.f. proceeding up the coaxial " sees" no 
difference of impedance, and we have a perfect 
match. (For the putpose of simplifying matters we 
are ignoring the fact that the dipole is a balanced 
system and that coaxial is not.) The s.w.r. is said to 
be 1:1. 

Our dipole is only a perfect match, however, at 
one frequency, the frequency for which it is cut, 
and directly the rig is tuned up the band a few 
kcis we have a mis- match. The dipole no longer 
exhibits a pure resistance of 75f1. It now shows 
reactance as well. and this reactance will either be 
capacitive or inductive depending on whether we 
are above or below the original frequency. All this 
boils down to the fact that now, we have a s.w.r. 
on the line. 

NOTE:- Tuning our pi-tank for the above 
mentioned dip will not, tell us much. As far as the 
meter is concerned it merely indicates a dip in p.a. 
current. An r.f. ammeter in the feeder is of little 

I To 
transmitter 

Fig. I : A simple halfwave dipole. 
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994 PRACTICAL WIRELESS 

Fig. 2: This arrangement although favoured by some does 
not, however, provide much information about the s.w.r. 

use in informing us of any s.w.r. and its reading 
would vary depending on where it was situated in 
the feed line. 

This, of course, applies to odd lengths of wire 
tuned up by our faithful pi -tank on different 
bands. On one band it may be at a point in the 
system of high current and indicate a reading of 
say "7" and on another band it may be at a point 
of high voltage where very little current exists, and 
the maximum reading on this band may well be 
only 1 or 2. 

dis 

Cl 

SKI 

ooo17 

Fig. 3: 

DI 
t3EX88 

The complete circuit of the instrument, represent- 
ing a considerable improvement on Fig. 2. 

COMPONENTS LIST 
VRI 50052 carbon pot. 
VR2 100k SI carbon pot. 
CI 0.001µF 
M I 0 -500µA f.s.d. 
DI GEX66 
SI 2 -Pole, 2 -way switch 
SKI, SK2 Coaxial socket chassis mounting 
19 inches coaxial cable 
24 inches 34 s.w.g. enamelled . See Fig. 4 

wire ) 
Case. Messrs. H. L. Smith, Edgware Road 

I- x"- 
Ì I 

t/2"1 C/2' 

ti. = = = - ^ ä`-;: 
Fig. 

February, 1965 

Coax with PVC sheath 
removed. 

x c l9 ", this length 
is not critical 

Bunch up braiding towards 
centre 

34 swig. enamelled wire 
inserted approximately 

kt from each end 

Coax braiding carefully 
smoothed back to original 

posltion.Checkfor t 
between 34 swg. wire 

and braiding 

Small piece 
of PVC tape on each 
end completes the job 

4: Stages in the construction of the coaxial+ 
conductor element of the circuit. 

One possibility is to construct an r.f. voltmeter 
to pick up a " sniff " of r.f. off the line, rectify it, 
and apply the resultant voltage to a suitable meter. 
This circuit can be very simple, and also very small 
in size (Fig. 2). This method is favoured by some, 
but once again although it now indicates output, 
and not just p.a. current it still tells us very little 
about the s.w.r. 

If we are still determined to have some means 
of visual indication of s.w.r. we may well delve 
into the appropriate text books and find that a 
circuit exists which will perform this elusive 
function. It is referred to by the very grand name 
of an " H.F. Reflectometer ". 

The arrangement seen by the writer, required 
that " the concentric line be converted to a parallel 
plate line ". It then went on to describe how the 
various strips of the conductors were mounted with 
pieces of perspex spacers and lengths of 16s.w.g. 
wire. The setting up of the monster so frightened 
the writer that it was thought that perhaps our 
tyro has .a point. So long as sufficient r.f. was 
radiated to bring contacts why worry? 

It was not until a circuit appeared which was a 
brilliant piece of simplicity called the Moni Match 
that things really appeared interesting. This circuit 
suggested that instead of two diodes and attendant 
" Meccano" of the concentric /parallel plate line 
business, why not use an ordinary piece of coaxial 
and add-to it a length of ordinary thin enamelled 
copper wire and switch the r.f.? Result -super 
simplicity, compactness, and a reduction in the 
number of components required. 

The circuit of the entire instrument is shown in 
Fig. 3. Note that it is not unlike Fig. 2 but with a 
very great advantage that it can read the output or 
reflected wave (s.w.r.) merely by flicking a switch. 
It uses components, which are easily obtainable 
and inexpensive, and the entire instrument might 
perhaps be constructed in one of the sloping 
fronted meter cases available. 
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THE KEENEST TAPE RECORDER 
BARGAIN OF THE YEAR! 

A 24 gai. Teps Recorder onered at the 
bargain price of only 16 ins. plue 10 /. caer. 
Supplied In 3 Units already wired and 
tented. A modern Circuit for quality record- 

^` i from UlkeTrack 
Uouardeck Type TD'2. 

valve line up -Ele86, BCI.82, BÚ84, EZ80 
and efelonlum Diode. Send loe detailed 

.. 8d. stamp. 
Complete Kit comprising items below. 

BARGAIN PRICE IS Gns. +Ce,10r. 

&toy Cabinet and glu. it bin. Speaker. Sloe 
1410. z 101in. s lita 08.10.0 + 5/. Carr. 
Wired Amplifier complets with 4 Takla, front 

Penal. Knobs, ewe. 16.16.0 + 3/0 Carr. 
BILE. koeardeok Type TD9 37.7.0 + 4/0 Carr. 
Accessories: Mike, Tape, empty Real, loosened 

Lead and Plan, Isstroetloes. eta 61.0.0 + 2/ Carr. 

RECORDING TAPE Famous Amerlean Colombia (CHID Premier 

agility 
tape o. NEW REDUCED PRICES. A genuine recommended Quality 

Tape -TRY IT Brand sew, boxed and fully guaranteed. Fitted with leader and 
coop /Oda. 

dtndsrd Double Play Long Pia) SPECIAL OFFER. 3' Mea- 
d' 6001.1/- 1,200' 01/0 900' 17 /e sage tape 100', 8 /e; 3' L.P. 
O' 000'11/- 1,000 yin 1:200' 10/6 225', 4 /S; 8° D.P. 800'. 6/4 
7'1,200' 011- 0.400' 47/0 1,000' 28/6 P. & P. per reel dd. 

Poet A Package per reel, 1/- plu. TAPE REF,hB. Mntrs. sur - 
tW. each for additional reels. plus 7', 8/3; 6r, 3 / -; 6, 1 / -; 

3'. 1/8; Plastic spool ooeetalee: 
ers. 5' 1/9; 61'. 8 /-; 7'. 3/9. Odeesers -Oliver Mice. 411 values 

pF to 1,000pF, 60. each. Ditto, 
Ceramics Od, Tub. 46ÚV T.O.C. etc. 
0.001 wPd to 0.01 and 0.1/800V., 

r0.02.0.1/6006., 1/ -. 0.20 Hunts 
16, 0.0 T.C.C. 1 /0, eta. eta. dose 

S/IHoaa 10% S P -600ppFF Od. 
6004.0001IF, 1/ -. 1% 291,40001', 

loopy- 500pP. lid. 676pF. 
,000pF, 1/0. RuUtoee -Full 

e 10 Ohme40 me9. °bras 20% 
Land}} and 1W, N., 1W. lid. (Midget 
Prue modern rating) 1W. Od., 2W 

fill-Mk 0% } &W, oW. 64, 1100 
ohml1 wog). Other veletas Od. 
1% SW, 1 /0, etc., etc. 

ALUM M. CHASSIS. leg. plein Ln- 
dt111a,1, folded 4 sides, Sip. deep, Otee. 

41n., co, 81a. x Ole., ál9, 1010- x 
5/9, 12ín. x din, 116, 131n. x 

la - etc. 

Volume Controls -6K62 Meg. ohms. 
Sise. Spindles. MorsOnit. Midget 
Type 14in. diam. Guar. 1 year. 
LOO or LIN. ratios less 6w. 0 / -. 
DP. 6w. 4/0. Twin Stereo lees 8w. 
614 DP. 8w. 6 / -. Speolait to oidor. 

WAYECEANOE SWITCHES. 1 p. 
12 -way, 2 p. 2 -way. 2 p. 4-way, 
8 p. 4 -way 4y 2 -way, 4 p 3.way, 
Wag ',Phalle. p/9 ea. 

JASON PM TUNER UNITS 
Uctiguer.epproved kits of parte. 
FMTL 6 gas. 4 valves. 90 / -. 

Tg T valves, 80/.. ITV 
MERCURY 10 gis. ,1TVS 318.19.6. 
4 alves, 28/4 NEW JASON FM 
HANDBOOK. 0 /6. 48 hr. Align- 
ment service., 7/4 P. & P. 2/6. 

TRIMMERS. Caracole (Compreasione 
Type) -80pF, lupF,7UyF. Od.; l00pF/ 
1601,1 I /S; 250pF, 1/8; 000pF. 1/9. 
PHILIPS. B.. litre Type Mono air - 
spaced)- 2.8pP, 1 / -; ;1 -3002. 11 -. 
KNOBS- Modern Continental type. 
Brown or ivory with Ovid Rims; 
l' dise.. 94. each; 11' 1/- each: 
Brown or Ivory with Odd Centre, 
1° die.. 104. each; 11'. 1/8 each, 
LABOR SELECTION AVAILABLE. 
METAL RECTIFIERS, STO Types-- 
RS/. 4/9; BM's, 0/6; RU 3, 7/6; 
Abu. 16/ -; R3I5. 81/ -; RM4B, 17/8. 

TUB- ELECTROLYTICS -CAN 

20/966o. 80 /12v. 1/9; 8+8/460e. 4/6; 
50/60v. 190/196,.8/ -; 80 + 88 /8' /br. 416 
0//450v. 4/360v. 2/8: 60 /60 /360r. ere 

I; +80/466,. 6 /6;100 
/86011798760.19/8 

RECORD PLAYER 
CABINETS 59/6 Carr, & me. 5/ -. 

Contemporary style, rezlne covered cabinet 
ìD two -tone maroon and cream. Bike 151' z 
141-aO }'. fitted with all eoceesorlee including 
halide WWard and Vynalr fret apses available 
for all modern ampllders and auto-ehaeegere 
etc. Caput record player mounting 
board 141' x 123' supplied. 

8-VALVE 9 WATT AMPLIFIER 
E880 and Twin otage ECL82 with 
vol. and nag. feedback tone control. 
A.C. 2001850v. with knobs, etc., reed 

fired to fit above cabinet. 31.17. 
P. & P. 1/6. r x 4' Speaker and 
trans., 00/.. P. A P. 2/.. 

COMPLETE It/PLAYER ZIT. As 94 
lac. BIB ÚA14 UDR. New Oaegele 
Pria. Now Isly 111.10.0. 7/6 cary. 
Rouble woptd manta Tir, no live chassis. 

SONDAC0UMT Speaker Cabinet Aeoustle Waddwg Ulu thick approx.t rim. 
wide, any length ,in, 1)01'.. 4/- yd. TINNED COPPER WIRE, 12.22g., SKI ¡lb. 
10010 MULTIOOSE SOLDER. 60/40 44. per yard. Cartons 0/6 etc. 

TYOAN FRET (C'oatees, pat./. 12 ; 121e. I/ -; 12 z 18in. 8 / -; 12 z 141e. 4/-, etc. 
VYNAIR (ditto) 9s. eq. ft. 
EXPANDED ANODISED METAL. 
Attractive gilt finish 110. x lin. 
diamond mein 4/6 eq. ft. Meltlplee ut 
Mu. cur. Max. sloe On. x 3ft.. 47/8 
pli.. vare. Do., finer patterned mesh, 
4/6 eve. ft., multiples of 12in., max. 
else 8 ft. e 9 ft., 07/6 sheet. 
ENAMELLED COPPER WIRE- - 
}lb. reels 140.2Og, 8 /6; 2'20.280, 1 / -; 
860.346. 3/9; 860.386, 4/8; 396.4ug, 

MULLARD t'3.3" á "5.10r' 
HI -Fl AMPLIFIERS r'3.3" 

Amp., 3 valves, 3 w. 
He -Fi quality et reasonable coat 
Bess Boost and treble control. g a quality aectional output transfor- 
mer. 40 c /s -25 kohl + 1 dB. 100mV 
for 3W, less than 1% distortion. 
Bronze escutcheon paneL Power 
take -of available. Complete Kit 
only 6419.0. Carr. 61. 
Wired and tested 8 gai. 

MOLLARD 'b-10" AMPLIFIER. 6 valves IOW 3 
and 15 ohm. output. Mollard', ramons circuit with 
heavy duty 

Qultra 
-linear qualty output trauafermer. 

13.1c amplifier kit price , $9.19.6 Carr. and Ins. 7 /d. 
Ready built 111 gn.. 
CONTROL PANEL KIT. Baas, Treble ami Volume controls with Apoaltdon 
selector switch for radio tape and llfa x 4in. escutcheon paneL 
AMPLIFIER KIT AND CONTROL PANEL ZIT, 811.19.0. Ditto. ready wired 
014.10.6. 
2 -VALVE PEE -AMP. UNIT. Based on Mullard's lemon. 2 -valve 12aBP86) 
circuit with full egnallsatlon, with volume, base, treble and 6.posl0on ,electon 
ewit,'h. Size 9x6e2 3in. Complete Klt 96,19.6, cam. 3/0. Ready Bdlt 67.10.9. 

6 VALVE AM-FM TUNER UNIT 
Med. and VHF 190 M -660 M, 8641c /e- 10311c/.. d valves and metal rectifier. Self 
contained power unit AC 200.260v. operation. Magic eye indicator, 0 push- 

button controls, on /off, Med., VHF diode and high output socket. with gem 
control. Illuminated 2.001. perepez dial 119 x din. Chassis 111 z 4 z 6 }la A 
recommended Fidelity Unit for liar with /dullard 3/8 6.10 amplifiers. Available 
only at present as built-up units, alIgned and tested ready for use. Bargain price 
612.10.0 Carr. 6 / -. We hope to produce this popular unit in kit form very shortly. 

DE -LUXE 

RECORD 

PLAYER 

KIT 

Incorporating 
4 Sp. Garrard 
Auto -Slim unit and Mallard latest 3 watt 
printed circuit amplifier (ECL 88 and 
BE 80), vol., base and treble controls, 
with 8' z 6' 10,000 line speaker. 
Contemporary styled 2 -tone cabinet, 
charcoal -grey and o0 -white with 
matching blue relief. Size 17i' a 18' z 
8'. A stylish unit capable of quality 
reproduction. Circuit god cone/. details 
2/6 (free with kit) 
COMPLETE KIT £13.19.6 Car.. end lez. 10., 
Illuminated perepez control panel 
escutcheon IncrIbed vol., bees and 
treble. 7/6 extra. Ready wired 30/- 
extra. Four contemporary mounting 
legs ;6' or 13 °) 10/6 per set. 

TRANSISTOR 
COMPONENTS 

Midget 1.1 :'5 --403 Ko /e 9 /lOIs. 
diam. 0/8 

0ec. Coil M. A LW 6/9 
Midget Driver Trans. 3.6 :1 6/0 
Midget Output Trans. Ptah 

Pull-3 ohms OIS 
Fleet. Condaern -Mldgal Tyr 
1 mFd..80 mFd. ea. 1/S. 100 d. 
S / -, 12V. 
Condensers 160 v. work: 
.01 mFel., .02 mFel,, .03 
.04 mid. 9d.; .00 mFd., .1 mad., 1/. 
25 mid., 1 /I ;.6 mid., 1/0. eta. 

Mudge Tuning Condensers. J.B. 
Oá 208 pF and 170 pP, 6/6, 

ditto with trimmers, O/4 J.B. 
230 pi' and 105 pP cone. slow 
motion 10/6. 366p) eingli 7/6. 
Bubo. min. 

Opfin. 
Dlfemin 100 pF. 

FERRITE AERIALS. & L.W. 
car aerial evil 9 /8. 
Midget VoL Control with alts 
control knob, 5 K /ohms, with 
switch 4/9; Ditto lese ewltoh I/9. 
Speakers: P.M.; 21n. Please; 15 
ohm. 15/6. 231e. Continental 8 

Ohms, 18 /6. 7 e Um Plsp oy $6 
ohms, 23/6, 
Ear Plug Phones -Min. Cap 
tleeental type aft. lead, lack ping 
add rocket. Nigh imp.. 8 / -. Low 
D.P.. 7/6. 
Brand New, Mire. let prade, 
1 0044 et 2 0045. 16/6. 1 009ID 
A 2 OC81, 16/6. All above sad 
OA81, 38/6, Post boo. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -up E0000, ECH81, EPOS, 
EA8080, 01s64. 81181. E280. 
Three W d and Swltehed Oram. 
polllloy. Med. 200 -350 m. I.nreg 
1,000 -2,000 m. VHF /FM 88.95 lie c. 
Philipe Continental Tuning Insert with 
permeability tuning on FM and com- 
bined AM /FM IP transformers. 400 
Ko /e. and 10.7 Mc/s. Duet core tuning 
all coils. Latest circuitry Including 
AVC and Neg. Feedback. Three watt 
output. 0eneltIIIty and rcpralucticse 
of a very high standard. Chassis else 
133 r 6lln. Height 700n. Edge Munn. 
mated glass dial 113 z 911n. 
Vertical pointer. Norlsoeetal etetIon names. Cold on brown background 
A.C. 200/250v. operation. Magie -eye thnlng. Clrcolt diagram now available 

Aligned and tested ready for sae 618.10.0. Carr. & Ins. 718 
Complete with 4 Kuobe- walnut or Ivory to choice. indoor FM aerial 6/0 tetra. 
'i ohm P.M. Speaker only required. Recommended Quality Speaker, IoW. 
R.A 87/6; 131 x Sin. E.M.I. "Fldeiity ", 37/6; Mu. E.A. wit- came. 
Tweeter, 49/0, Carr. 2/8, 

We numufacture all types Radio Melees Trans., Chokes. Quality 0/P Tassi., etc. 
Enquiries invited for Spectate. Prototypes for small production rune. Quotations 
by return. Bend for detailed bargain Bete, 3d. stamp. 

RADIO COMPONENT SPECIALISTS 
70 Brigstook Rd.. Thornton Heath, Surrey. Hours: 9 eves.-O p.m., 1 pore. e'rd. 

E.S. THO 2188. Terms 6'. B'.0. or C.0.4. Post and Packing top re 1 N. 9d.; 1 lb. 1. a: 8.11. 
1640 9/8; 0 lb. 2/9; 8 lb. 3/6. 
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ALP HA 

/!,I\ 
TP703 
T1206 
TA790 
730 
SABO 
1000 

Ób 

DM 18F 
DS2 
FSS33 
G 
TD79 

EAGLE RANGE AT NEW PRICES 

EAGLE STOCKISTS 

The following are 
available: 

Transistor tape recorder..£18.7.6 
Transistor intercom 24.8.0 
Telephone amplifier 23.4.8 
Zephyr 7 transistor radio..24.16.0 
8 watt stereo amplifier.... £10.5.8 
Microphone 21.15.3 
Microphone 
Microphone 
Microphone 

£2.2. 
22.17.0 

£4.9.5 
Microphone £4.17.0 
Microphone Desk Stand 21.12.0 
Microphone Floor Stand....23.2.4 
Radio jack £1.7.0 
Tape head demagnetizer 21.12.0 

TRANSISTORS 
AC115 4/- 
AC155 4/- 
AC158 5/6 
AC15## bl8 

ÁC 
5/6 

AD1 
77 

25/- 

0A79 3/- 
0A81 2/- 
0A85 3/- 
0A86 4/- 
0A90 3/- 
OA91 3/- 
OA95 3/8 

AF1 27/8 0016W 35/- 
AF11 11/- 0019 25/- 
AF11 10/6 0028 25/- 
AF11 5/- 0035 12/- 
AF11 9/6 0036 21/8 
AFI 20/- 0C41 8/- 
AFl 11/- 0042 8/- 
AF 10/6 0043 12/6 
AF 10/- 0C44 5/- B11l1277 

YIOD ' 7/8 
0045 
0070 8 

BYi14 8/- 0071 4/8 
GET113 8/9 
GET114 6/6 

0072 
2X00'72 

5/8 

G$T115 9/6 
GE T118 17/- pmpasatched 

00Ápp 
OC73 18Ì- 

73 0074 8/- 

0075 
0076 
0078 
0079 
0081 C 04 
0C139 
00140 
00141 
00169 
00170 
00171 
00200 
00201 
00202 

8/8 
8/- 

5/6 
10 /- 
4/- 
8/- 
8/- 

19/- 
31/- 

18/8 

1Ól6 

8 
13/- 
19/- 

MAT100 7/9 
MAT101 8/6 
MAT120 7/9 
MAT121 8/6 
ADT140 15/- 

MM4 Microphone mixer £2.13.6 
PS35 3.5mm plug and socket 2 8 
PS25 2.5mm plug and socket 2 8 
P31 Standard jack plug 2 8 
SP31 Standard shielded jack plug..3.9 
0034 Standard socket 2 3 
SS3271 Sub -min slide switch DPDT....2.3 
SS219 Min. slide switch DPDT 2 3 
MR4 Earphone low res 3 3 
MR60 Earphone with ear hanger 4 4 
CR5 Earphone, crystal 4 4 
T501 Vernier dial 13.8 
T502 Vernier dial 15.0 
T603 Vernier dial 17.3 
TC801 Turnover cartridge 11.0 
K4/16 Volume control 3 3 
PVC105 Variable condenser 3 3 
LT44/700 Transistor transformers (pair) 8.9 
TP100 'Telephone pick -up coil 10.3 
SF20 High resistance headphone 13.0 
BM36R Lapel microphone magnetic ..9.3 
MC1 Microphone crystal cartridge..4.9 
TP26G 2iin. speaker 9 3 
CM16 Guitar pick -up 13.8 
GM35 Guitar microphone 23.4.6 
EP5OK 50 .0000.P.V.multlmeter..210.16.0 
EP3OK 30,000 O.P.V. multimeter ..27.11.0 
EP2OK 20.000 O.P.V. multimeter 25.7.8 
EP1OK 10,000 0.P.V. multimeter £4.6.0 
TK20A 1.000 O.P.V. multimeter ..22.13.6 
L20 Leather Case for EP3OK 21.1.0 
MR2P 50 microamp panel meter £2.3.0 

MR2P 500 microamp panel meter 21.12.0 
MR2P 1 mA panel meter 21.12.0 
MR2P 5 mA panel meter £1.12.0 
MR2P 300 volt panel meter 21.12.0 
SEW "S" panel meter 21.18.0 
MEW 1 mA panel meter £2.13.6 
LT1 /1 Signal injector £1.18.0 
RF40 Field Indicator 23.15.8 
AR13 Test lead kit 10.3 
Record Player and Tape Deck Units 
BSR Monarch UA25 26.6.0 
BSR Monarch UAI5 26.19.6 
The new ESE Monarch UA15SS fitted 

with Cl ceramic stereo cartridge £10.18.11 
TD2 Tape deck, half track ....28.18.0 
TD1O Tape deck, half track ....210.5.0 
BSR Monarch TU12 23.10.0 
ESE Monarch GUT 23.17.6 
Garrard Autoslim 27.15.0 
Garrard AT6 211.5.0 
Garrard SRP10 26.0.11 
All the above are also available with stereo 

cartridges at slight extra cost. 
Sinclair Kits 
Sinclair Micro 6 22.19.6 
TR750 Power amplifier 21.19.6 
Sinclair Micro Injector 21.7.6 
Sinclair Micro Amplifier 21.8.6 
Sinclair X10 Kit £5.19.6 
Sinclair X10 ready built 26.19.6 
Mains Unit for above 22.14.6 

Trade Enquiries Invited 
SETS OF TRANSISTORS 

Set No. I: comprising 0044, 2 x 0045. 0081. 
matched pair 0081. 20/ -. 

Set No. 2: comprising 0081. matched pair 
0081, 12/6. 

CATALOGUE 
Our latest 1984/85 Catalogue is now avail- 
able. Copies have been sent to many of 
our regular customers. If you have not 
received your copy please drop us a card. 
Please send 1/- In stamps. Wholesale 
terms to Schools, Universities and Busi- 
ness Houses. Trade Catalogue now avail- 
able. Please apply on business letter 
heading. 

TERNIS: ('ash with Order or 
Postage and Packing ('barges extra. 
Single valves 9d. Minimum Parcel 
Post charges 2/ -. Please include 
sufficient postage with your order. 
Minimum C.O.D. fees and postage 
3/6. These Postal Rates apply to 
C.K. only. For full terms of business 
see inside cover of catalogue. 
Personal shoppers f a.m. to 5 p.m. 
Mon. to Friday. Saturday II a.m. 
to I p.m. 

'ALPHA RADIO SUPPLY CO.) 103 LEEDS TERRACE, WINTOUN ST., LEEDS 7 

city, 

The New'Picture- Book'wayof learning 
BASICELECTRICITY(5voLs.) 
ELECTRON ICS (6voLs) 

You'll find it easy to learn with this out- 
standingly successful new pictorial method - 
the essential facts are explained in the 
simplest language, one at a time and each 
is illustrated by an accurate, cartoon -type 
drncmc. 

The series will be 
of exceptional 
value in training 

mechanics and 
technicians in electri- 

Radio and Electronics. 

WHAT THIS MONTH'S 
ENTHUSIASTIC READERS SAY 

EVERY DAY WE RECEIVE LETTERS PRAISING THESE. 
BOOKS, HERE ARE A FEW FROM THIS MONTH'S POSTBAG. 
"The Manuals have my wholehearted support" I never Jail 
to recommend them," signed Student Teacher. "Yogi 
Manuals have taught me more in one week than I have 
learned during the past eight years," A.C.D., Blackpool. 
"Thank you for a really first class set of Manuals; I am 
delighted." D.E.F., (Manchester. A TECH -PRESS PUB- 
LICATION 

POST NOW FOR MIS OFFER AI 

The books are based on the latest research 
into simplified learning techniques. This 
has proved that the Pictorial Approach 
to learning is the quickest and soundest 
way of gaining mastery over these 
subjects. 

To Selray Book Co. 
60 Hayes Hill, Hayes, Bromley, Kent 

Please send me Without Obligation to Purchase, Basic Electricity/ 
Basic Electronics on 7 Days Free Trial. I will either return set, 
carriage paid, in good condition within 8 days or send down payment 
of 15/- (Basic Electricity) followed by 6 fortnightly payments of 
10/ -. Down payment of 15/- (Basic Electronics) followed by 
6 fortnightly payments of 12/6. Alternatively, I will send 6/I/- 

(Basic Electricity -6 parts). 81/- (Basic Electronics -6 parts) post 
free. This offer applies to United Kingdom only. 
Tick against set required (only one set allowed on tree trial). 
BASIC ELECTRICITY BASIC ELECTRONICS 
Signature ..._..._......._.-.._..........._._..__..__.._..____........_ ..................__._.._-'_--- 

(1f under 21, signature of parent or guardian) 

Name 
BLOCK LETTERS BELOW 

FULL POSTAL 
Address_....-_.._._.........-......_. ........s. ................. 
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Fig. 5: The front panel of 
the controls, sockets, etc. 
SK2 could take the alter- 
native position indicated. 

Below: A rear view of the 
completed instrument ready 
for mounting in its case. 

VR1 

ATU. i SWR Bridge 

The unit shown was constructed in an 
aluminium case because an a.t.u. was also built 
into the same case. The a.t.u. is nothing more than 
a coil and capacitor both purloined from one of 
the T.U. series. The meter used is a 0 -500µA and 
is from the ex -Govt. 19 set. These are freely avail- 
able at 15s. or less on the market, although any 
similar meter would be suitable. 

The only part of the unit requiring any special 
treatment is the length of the coaxial with its added 
conductor, and this is really quite a simple matter 
when it comes down to actual construction. 

Take a piece of 75f2 coaxial as shown in Fig. 4 
and bunch up the braiding a little. Next take one of 
the XYL's sewing needles and thread a length of 
34s.w.g. enamelled wire. Push the needle under the 
co -ax braiding about " +in. from the end and work 
the needle along and out of the coaxial Zin. from 
the other end (By means of a magnet perhaps ?). 

Warning: -Work the needle along, don't work 
the wire, you might accidentally scratch off some 
of the insulating enamel. 

Next, check with the meter that there is no short' 
between the piece of enamelled wire and the coaxial 
braiding. A small scrap of p.v.c. tape around each 
end completes the job. Apart from keeping all 
leads (especially around the switch) as short as 
possible the wiring -up requires no further 
comment. 

When the unit is completed, it has to be calibra- 
ted, and to do. this a dummy load is required. A 
carbon resistor of the same value as the line is 
required i.e. for 750 coaxial a 7511 resistor is 
required. It should be capable of withstanding the 
power output of the transmitter, and a number of 
resistors may be wired in series /parallel if desired 
or the transmitter power may be reduced. 

For those who are unable to obtain a 500f2 
carbon pot. (R1). a number of carbon resistors may 
be substituted one at a time until a good null has 
been obtained (See notes on setting up). Although 
this method may take a little longer it is an 
improvement on using a pot., since any slight 
reactance offered by-the pot. is then eliminated. 

Setting -up 

The actual setting up follows a logical pattern, 
and if taken a step at a time the whole process is 
fairly straightforward. 

1. Plug transmitter output into SKI and 
connect dummy load to SK2. 

2. Switch S1 to forward and tune transmitter. 
This is best done on the highest band to be 
used. 

3. Adjust R2 so that M1 reads f.s.d. or highest 
reading on its scale, which ever is the 
greater. 

4. Turn SI to reflected and again adjust R2 for 
maximum reading or f.s.d. whichever is the 
greater. 

5. Adjust R1 for minimum reading. 
6. Switch back to forward and readjust R2 

slightly for maximum reading on Ml. 
7. Switch SI to reflected and check that the 

null is still there. 
S. Swap the transmitter and dummy load i.e. 

plug transmitter into SK2 and dummy load 
into SKI. 

9. The readings should still tally near enough 
with the previous ones obtained in 6 and 7. 

10. The unit is now ready for use, the transmitter 
is plugged back into SKI and the dipole or 
a.t.u. etc., into SK2. IN 
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BRADFORD RADIO SOCIETY 
Hon. Sec.: Eric G. Barker, G3OTO, 63 Woodcot Avenue, 
Baildon, Nr. Shipley, Yorkshire. 

On 15th December there was a Ladies' Night, and members 
brought along their colour slides for a film show. 

At an informal meeting held on Sth January, the guests were 
members of the Spen Valley Amateur Radio Society and the Leeds 
Radio Society. 

BROMSGROVE AMATEUR RADIO CLUB 
J Harvey, 22 Elm Grove, Bromsgrove, Worcestershire. 

A meeting will be held in the Co- operative Rooms (corner of 
High Street and Stratford Road, Bromsgrove) on Friday, 8th 
January, at 8 p.m. 

As this was an inaugural meeting, radio amateurs and short wave 
listeners were Invited to attend with suggestions and comments. 

CHESTER AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: P. J. Holland, Field House, 19 Kingsley Road, 
Great Boughton, Che 

A technical film show was seen by members on 8th December, 
and on the 15th there was a Christmas Surprise Night. On 22nd 
December there was a general discussion and the month's activities 
concluded with a Net Night on 29th December. 

CLIFTON AMATEUR RADIO SOCIETY 
Hon. Sec.: J. Rose, G3OGE,63 Broomfield Road, Beckenham, 
Kent. 

The annual Constructional Contest was held on 4th December, 
and an informal social was held later on in the month. 

Workshop improvements have now been completed, thanks to a 
handful of members, and meetings are held on Wednesday and 
Friday evenings. 

COVENTRY AMATEUR RADIO SOCIETY 
Hon. Sec.: E. E. Snow, G3TKO, I I Lupton Avenue, Coventry. 

On 7th December there was a film show, and on the 14th there 
was a demonstration and lecture on construction of the Club top 
band transmitter. On 21st December there was a social evening, 
ind on the 28th, A Night on the Air. A film show was seen by 
members and friends on 4th January. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little- 
over, Derby. 

There was a surplus sale on 2nd December, and on the 9th there 
was a constructors' contest for the Founder Members' Trophy, 
with a contest for the GSYY Trophy on the 13th. 

The 16th December was an Open Evening with a Juniors' meeting 
and a members' committee meeting, The Annual Christmas Party 
was held on 23rd December and on the 30th there was a film show 
entitled "The Year in Retrospect" when members brought along 
transparencies which they had taken during the year. 

GOSPORT AND DISTRICT RADIO CLUB 
Hon. Sec.: J. T. Nightingale, 9 Beatty Drive, Alverstoke, 
Gosport. 

This Club's meetings are held every Monday evening at 7 p.m. 
at the Gosport Community Centre, Bury House, Bury Road, 
Gosport. Local radio enthusiasts and would -be enthusiasts are 
welcome to go along and join in the numerous activities. 

GUILDFORD AND DISTRICT RADIO SOCIETY 
Hon. Sec: D. H. Mead, G3OXI, 41 Egley Road, Woking, 
Surrey. 

The speaker on Ilth December was Mr. M. Childs, F.S.A., 
President, who spoke on "The Operation of Practical Equipment 
from 1900- 1922 ". 

On 19th December there was a Christmas Social Evening at 
"The Otter ". This was a light- hearted evening in the seasonal 
spirit to which all members, their ladies and friends were invited. 

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY 
Hen. Sec.: J. Ingram, G3RMQ, Lambert House, Greetland, 
Halifax, Yorkshire. 

On 29th December, members brought along their receivers and 
held a general discussion on their equipment. 

On 26th January, there will be a talk entitled "Radio a long time 
tgo ", given by Mr. J. J. Platt, G2VO. 
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HUDDERSFIELD AMATEUR RADIO CLUB 
R. Higton, S Brian Avenue, Dalton, Huddersfield, Yorkshire. 

Meetings are held fortnightly on Thursday evenings, beginning 
at 7 p.m. The evening usually begins with c.w. practice for the short 
wave listeners, followed by lectures. Field days and outings *re 
held regularly. Members were very pleased with GB3CMS 
which was the "Jamboree on the Air" station. 
MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Sec.: D. W. Lilley, G3FDF, 23 Melton Road, Ashfordby 
Hill, Melton Mowbray, Leicestershire. 

On 31st December, Mr. L. Fisher, G4MK, and Mr. D. Fisher, save 
a talk on the use of test gear. There will be a lecture on 26th 
January, by Mr. J. L. Warrington, G2FNW, entitled "Flat Line 
Equipment for 23 curs." 
MID -WARWICKSHIRE AMATEUR RADIO SOCIETY 
Hon. Sec.: T. Inkester, 13 Dormer Place, Leamington Spa, 
Warwickshire. 

The 2nd November meeting saw the inauguration of a series of 
informal lectures on the fundamentals of radio. These lectures will 
alternate with evenings at which the newly acquired A/T gear will 
be operated by G3HBX /A. 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

The Club's Annual Dinner was held on 9th December, and s 
ragchew was held on the 23rd. 

On 6th January A. W. Walmsley, G3ADQ, gave talk entitled 
"SSB Trends ". 
PLYMOUTH RADIO CLUB 
Hon. Sec.: R. Hooper, G3SCW, 2 Chestnut Road, Peverell, 
Plymouth, Devon. 

On Saturday, 19th December, the Club supported the Torbay 
Amateur Radio Society Christmas Party and Quiz. 

Saturday, 6th February, is the Club's Annual Dinner and Social 
Evening. 
READING AMATEUR RADIO SOCIETY 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehavan," 9 Holybroek 
Road, Reading. 

The meeting held on 19th December was devoted to the judging 
of the Constructional Contests. 

The Annual Dinner will be held at the White Hart, St. Min's 
Butts, Reading, on 9th January. 
SLADE RADIO SOCIETY 
Hon. Sec.: D. T. Wilson, 177 Dower Road, Four Oaks, Suttee 
Goldfield, Warwickshire. 

An annual Fun and Games Evening was held on 11th December. 
The evening included the annual Cricket Match between the 
President's and Secretary's teams. 
WELLINGBOROUGH RADIO CLUB 
Hon. Sec.: J. Baker, 34 Essex Road, Rushden, Northampton.. 
shire. 

On 3rd December, members heard a talk on Radio Control. 
There was a General Meeting on the lOch and the annual Christmas 
Dinner on the 17th. On 7th January members saw a film show 
entitled "The Race for Space ". 

I%JR. M. A. TRICKETT, G3SAT, and licensee 
of club radio G3SOH is attempting to 

obtain a concession in the licence conditions of 
Club Radio Stations so that anyone may speak 
into the microphone under the supervision of 
the licensee or authorised additional operator, 
provided that the aforesaid actually operates the 
apparatus. 

Mr. Trickett seeks the support of other club 
members who may be interested in this cause 
and will forward further information if they 
will write to him at: 15 Egerton Road, Bern- 
bridge, Isle of Wight. 
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New list of Bargains 
Transistor ferrite rod aerial with medium and 
long wave coils with circuit, 7/6. 
Oeoitlstor Coil and pet of 3 LF. transformers 
for transistor set with circuit, 12/6. 
Tuning Condenser to suit. air -spaced with 
trimmers. 9/-, 
Ditto but sub. min. 7mm., 10 /- the set; two 
gang Condensera to suit. 8/6 (request sub. 
min. circuit). 
Midget 8in. P. M. Loudspeaker 3 ohm 12 /6, 
80 ohm 13 /6. 
Midget 208 PF + 170 pF two-gang Tuning 
Condenser with trimmers for transistor set 
Price 9 /-. 
Push-Pull Transformer. Bub -miniature 8/6. 
0005 mId. Single Tuning Condenser. Bolid 
dielectric fin. spindle for transistor of 
Crystal set, with spindle tapped 6 BA. 2 /6. 

46 Seta (Recelver/Tranemitter pack set). 
Unwsed sets amplete except for crystals. 
Packed with parte and easily re buildable into 
other gear. 19/6 each. Post 3 / -. 

Battery Charger Kit. Comprises 5 amp. trans- 
former, 5 amp. rectifier, metal case and meter 
to charge 6 or 12 volt batteries up to 5 amps. 
With variable charge rate, 39/6 each. Poet 
and Insurance, 3 /8. 

Mains Transformer. 250-0-250 at 80 mg. 
6.3 coite, ha (normal mains input). 12/6 each. 
herrings 2/6. 
Output Transformer. Standard pentode 
matching type. 3)6 each. 361- per doz. 

Slide Switch. Snb.mlmature but dpdt, 2/- 
each, 18 /- per doz. 
T.C.C. or Duhilier Tubular Condensers. 
.5 ml 500 v. .. .. .. 10)- dos. 
.25 mf 500 v. .. .. .. /6 dos. 
.25 mf 350 v. .. , . 6/- doe. 
.05 to! 500 v. ., ,. lofs dos. 
.0001 mf 1,000 r. .. b /-dos. 
.001 ml 1,000 v. ,. .. 81- don. 
.002 mf 1.000 v. ,. 7/6 doz. 
.005 mf 1,000 v. .. ,. ., 9)- dos. 
.02 ml 710 v. .. .. .. 8/6 dos. 
.01 mf 1.000 v. 10 /- dos. 

Battery Charger Rectifier-selenium 12.15 v- 

ii amp. 9/8. 
Metal Chassis-punched for ?dullard 510 
Amplifier, complete with Inner screening 
sections and stove en melled. 12 /6 set. 

Filament Transformera 6.3 v. 18 amps.. 6 /6. 
Neon Lamp -midget wire ended. Ideal mains 
tester, etc. 2/ -. En. Govt. 118. 

Phillips Trimmer- 0.30p1' 11- ea.. 9/- doz. 

Tag Panels. Ideal for constructors, experi- 
mental circuits, etc. 3 of each of 12 different 
types. b / -. 
Slydlok Panel Mounting Fuses with carrier, 
6 amp., 2/- each. IS aiop.. 2/8 each. 
Metal Rectifier. 250 v. 60 -80 milliamps Ideal 
for rosine set or instrument or to replace that 
expensive valve. 4/6. 

p key type 8 /9, 
Type 

k 
Switches. 3 
ey type 4/6, post d pack- 

ing 1/- regardless of number ordered. 
Osons Outfit, for removing smells and gener- 
ally improving any oppressive atmosphere. 
Kit consiste of Philips ozone lamps and mains 
unit, only needs box. 19/6 + 3/6 postage 
and Insurance. 
Blank Light Unit, 125 watt intensity, comp- 
rises quartz lamp, adjustable lamp holder 
and 125 watt choke. Only 29 /8 + 6/6 
carriage and insurance. 
Packard Bell Pre -Amp. Contains a relay, 
pa-Dull input and output 
n y vt 

eluls 
un valves 8 6 each + 

e16 post and ins urance. 
Fridge Handles, with Yale type locking mech- 
anism, two keys, and striking plate. 8/9 + 
'! /- post, 8 for 30 / -, pool free. 
0 -1mA Meter made by the American Meeting- 
house Co. lin, diameter, flush mounting 
.cale calibrated in volts, 25 /- + 2/- poet and 
insurance. 
Ferranti Fire Bar. 500 watt loin., 3/8 each 
+ 1/0 poet. Three or more post free. 
B7G Valve Holder. Beet make (Amphenol), 
8/- dozen. post l'6. 3 dozen, post free. 

Precision Wheatstone Bridge, opportunity 
cours to build-100k wire wound 15 watt 
otentiomet ce, price 5/- + L postage. 

Cyldnn Turret Tuner. 33 Me'e, with hand 1 

od band 3 coils. Brand new, 9/6 each post 

Where postage is not 
definitely stated add 2/- 
all orders under L3. 
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GOOD COMPANION 
MARK IIIB 

The 6 transistor set with the 8 

translator performance. 
Incorporating all the latest re- 
quirements. Anyone who can 
solder can make it. Many thou- 
sands alrealy in use all over the 
country. Full coverage or Long 
and Medium wavebands. lit, 
looking cabinet, size 11 x 8 x 31u. 
Q.P.P. Output approx. 750 ml'. 
Excellent reception of difficult 
stations like 208. 
Variable feedback gives excellent 
tone. ONLY £5.19.6 

Plus 4/- post and insurance. 

OUR BARGAIN OF THE YEAR 
A complete kit of parts to 
build 6 transistor 2 wave 
superhet receiver at only 
45/-, Pest and Ins. 316. 

3--- - "CORONET" Mk. IV 
-- It fully covers the medium wave- 

band and that part of the long 
wave band to bring In B.B.C. 
Light. The circuit includes 

highly efficient slab aerial and 21in. P. M. speaker. Overall size ap- 
proximately 41 x 2t x liin. Supplier) complete with carrying case. 

Infra Red Heater 
Make up one of these latest type 
heaters, ideal for bathroom, kitchen, 
bedroom, etc. They are simple to make 
from our easy to toile instructions -uses silica 
enclosed elements designed for the correct infra red 
wavelength (3 microns). Price for 750 watt element and 
metal casing as illustrated 19 /6 plus 2i6 post and insurance. 
Pull Switch. 8/- extra. 

THIS MONTH'S SNIP 
Snperhet Heart comprising a three waveband con pack, 3 463kc 
I.F. transormers, valves types 6ES frequency changer. 6K7 
JET and 61.27 U.D.T. and 3 octal valve -hollers with circuit 

¢ 
diagram showing how to make superhet receiver or timer unit, 
to drive amplifier, tape recorder, etc., etc. Retail value over £4 

this month's snip offer, all for 19/6 plus :3.6 post and Insurance. 

INTERCOM BARGAIN 
Cabinet as illustrated, lese knobs, ideal It 
you are inter- 
com, amplifier, etc. Has the modern look; 
originally sold at 09/6, limited quantity 
available at 15/ -. plus 2/6 postage, All 
components to make two of the intercoms 
described In "Practical Electronics.' 75/ -. 

LAST OF THESE 

CABINETS á PICK -UPS 
Made fora famous company intending 
to make a Battery Record Player 
but changing their minds. This is 
an extremely fine looking cabinet 
must have cost at least £2 to make. 
It is complete with handle and fasten- 
ers as illustrated. Also included in 
the parcel is a cosmocord pick -up 
with crystal cartridge and sapphire 
stylus. 

crystal 
items new and perfect. 

only 19/6, los 4'6 poet and insnrance. 

POWER PACK FOR TRANSISTORS 
Designed to operate transistor sets und amplifiers. Adjustable output 
6v -9 to 12 volte for up to 600mA (Clava B working). Takes the place 
of any of the following batteries: PP1- PP3- PP4- 6- PP7 -PP9 and 
others. Kit comprises: mains transformer- rectifier, smoothing and load 
resistor 51100 and 500 mid condensers. aener diode and Instructions. 
Real snip at only 14/8, pine 2/6 post. 

FLUORESCENT LIGHTING BARGAINS 
Complete 40 watt Slimlioe white enamelled fitting, ready for use with 
choke control gear, radio suppressed starter and tube. Originally 
intended to sell at £3.15.0. offered at only 89/6, plue Si- carriage and 
insu raire: two or more carriage free. 
Ditto 511. SO watt 49/8, plue 7/6 carriage and Insurance, two or more, 
carriage free. 

400 WATT FLUORESCENT LIGHTING OUTFIT 
Bulb type 4n0 watt lamp to hang from IS lampholder. Intended 
fur etreet- lighting, ideal large open ses aril etc. Complete with 
choke, 40/ -, pirre 7.6 carriage and o. , . 

MAKING 
AN FM 

TUNER 

Availahle 

fit 
pressent, 

a very nice 
cadmium -pl a- 
led F.M. Tuner 
chassie with holes 
punched for colle and 
other components, also 

nicely minted Perspex 
Iront, calibrated usual F.M. 
frequencies. [teal bargain 8/8 + 2/- or with 
two -gang tuning condenser 181- + 8/- 
postage. 

Speaker Bargain 
litio. High - 
fldelit ç loud. 
speaker. 
High iIr,n 
permanent 
magnet type 
with either 
3 ohm or 15 
ohm speech 
coil. Will 
handle up tolu watts. Brand new. ray ramone 
maker. Price 27/8 + 3/6 post and insurance. 

Waterproof Heater Wire 
16 yde length. 70 wait,. -ell regulating 
temperature control. 306..,, t irae. 

TRANSISTOR 
SET CASE 

Very modern cream 
cabinet, s 51 

1 ¡In. wilt 
chrome handle, 
tuning knob and 
wale. Price 4/6 pins 
lib postage. 

Building a 'Scope 

999 

31n. osefiloscope tube. American r sae 
type No. 3FP7, 6.3 v. 0.6 amp. heater 
electrostatic deflection, brand new sad 
guaranteed with circuit diagram of 'scope, 
Hi- each. Plus 216 post and insurance. 

Simmerstat Heater Regulátor 
Suitable to coffin,' elemenle, heats,, 
soldering Irons and broiling rings up to 2,500 
watts. Complete adjustable, normal pea. 
651- each, special snip price 12 /8, plus 1/0 
postage and insurance. 

THERMOSTATS 
Type 'A' 12 amp. for controlling room heaters, 
greenhouse, airing cupboard. Has spindle for 
pointer knob, quickly adjustable from 300. 

80 °F, 9/6 plus 11- post. Suitable box for wall 
mounting, 51 -, P. A P. 11-- 
Type B' 16 amp. This is a 1710. long rod, 

type made by the famous Bunvig 
Co. Spindle adjusts this fçom 0- 
530°F. Internal screw alters the 
setting so this could be adjustable 

over 30° to 1.000°F. Suitable for 
controlling furnace, oven, kiln, 
immersion heater or to make Bame 

stat or tee alarm. 8/8 Plus 216 post and' 
uatrance. 

Type `L^ is a small porcelain thermostat -as 
rased to electric blankets etc. li amp. setting 
adjustable by screw through side, 3 /6, P. and 
P. fi,1. 

cute In TYPe out We call this the 
freezing poient. It 3 amps. 

Has many 
s 

of which would be to 
keep the loft pipes from freezing, it a length 
of our blanket wire (16 yds. 10 / -) is wound 
around the pipes, 718, P. A P. 11-. 
Type 'E'. This Is a standard refrigerator 
thermostat. Spindle adjustments over normal 
refrigerator temperatures. 7/6 plus 1/- post 

Timer Kit 
Sr° iral rarer of all " mponento except metal 

.' . rated Interval timer 
e e,phy 

main. 
12/6 plus '!I6 post. 

ELECTRONICS (CROYDON) LTD 
266 LONDON ROAD WEST CROYDON SURREY 

Post orders to; 43 Silverdale Road, Eastbourne, Sussex 
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TEST METERS 

80.000 O.P.Y. MODEL TP 69. 
Orad. voltage up to 1,000 D.C. 
at 20.000 ohms per volt and A.C. 
at 10,000 O.P.V.; D.C. Current to 
500mA; Reastanoe to 10 Mega.; 
Capacitate* to 0.14P; Decibels 
from -20 to +36. Size S31n- x 
51in. x If ln., 19.10.6. 

2400 O.P.V. MODEL TP 10. 
Reads A.C. and D.C. Volt. up to 
1,000; D.O. Current to SOOmA: 
Resi.tence to 1 Meg; Capacitance 
to 114F; Decibels from -20 to 
+36; Output leak for Audio 

Measurements. Slue 33 x 6 x 
13ía., 08.19.6. 

60,000 OEMS PER VOLT MODEL 
600. Reads voltage. up to 1,000 
D.C. at 30.000 ohms per volt and 
A.C. at 16,000 O.P.V.; D.C. 
current to 12 amps. Resistance 
to 60 Mega.; Decibel, from -20 
to +66; Incorporate. Internal 
boner for audible warning of 
dvest shorts and blocking coo. 
denser for A.F. output mecenre. 
meat.. Slue 31 4. x 61/,s x 211x, 
66.19.0. 

LnfEAE AMPLIFIERS. 1.034, 4 watt., eise 04 x 44 x Illn, high, 13..0. LOA 
6 watts, else 7 x 7 x Sin. high, 43.19.6. Protective cover, 16/9. 1,5/55 5 watts 
stereophonic, alas 103 x 8 x 6in., 112.12.0, rover with carrying handles S6 / -. 
"Diatonic" 10 watts HI.FI Ultra Linear Push -Pull. eise 9 x 7 x Odin. high. 
612,12.0. Cover with carrying handles, 19/6. L1 /10 10 watts Hi -FI Ultra Linear 
ehe 9 x 7 x 516, high, 418.13.0. Cover with carrying handle.. 19/6. "Conchord" 
30 watts 111.1e1 Ultra Linear size 124 x 9 x 73m. high, 116.16.0. Cover with 
carrying handle25 / -. L50 50 watts H1-11 Ultra Linear, size 14 x 10 x Sin. high. 
198.8.0. Cover carrying handles, 02/6. All amplifiers for normal A.C. mains, 
and es stock. Detail. ou request. 

"Tripietone" Convertible Amplifier. Size 10 x 3 x 4 }in. high. 4 watts output 
matched for 2 -3 ohms, OR 9 amplifiers an be coupled together for STEREO 
46.19.6. each. 
"Trlpletone" P.Y. Timer. ease 11 x 6 x 313. high. Coverage 86.104 Mc /s. 418.16.6 
(unpowered), or 416.14.6 (self powered). Details on request. 

SPEAKERS. Special heavy duty 15 ohms 121e. O8.6Á. Wharfedale 15 ohms 12in. 
for Lead Guitars 010.130, l5in, for Bye Guitars 117.10.0. 3 ohm. 1001. 29/0. 3 ohms 
Sin. 22 /0. 

MICROPHONES. Crystal Tapes Guitar 1S/6. Deat with built -In stand 16/ Aeoa 
S9/1 Stick, and Table Stand 5022/2. Soper Stick, with heavy, Desk Stand 48/6. Moving 
Coil Types, Stick, with heavy Desk Stand 69/6. "Slimilst" Stick, 50K impedance, 
with .witch 75/-. Omnidirectional, chrome plated die-cast frame. 50K. with 
switch 99/6. 

VALVE VOLTMETER 
D.C. Input Impedance Il Megohme. 
7 Voltage ranges, D.C. to 1,500, 
A.C. to 1,500 R.M.O., 4.700 Peat 
to Peak. Resistance .2 ohm to 1,000 
Megohms. Centre zero setting for 
receiver alignment. Complete with 
A.C. /D.C. probe and lead.. Fol) 
illu.treted details ou request. ONLY 

£3.19.6 
(Pos( 3161. 

HARRIS ELECTRONICS (London) LTD. 
138 GRAY'S INN ROAD, LONDON, W.C.I 
Telrphone TIT Roan.. 7937 Minar include .miner roe; on d L1. bema 
Open until 1 p.m. Saturdays. We are 8 mine. from High Reliant Mittman Lone 
Station) end 5 mina by bu from Ring'. Cron 

TRANSISTOR/8ED TEST EQUIP - 
MENT. Fully guaranteed, brand 
new. By NOMBREX: 
150 Ke /s. -350 Me/e. signal 
Generator, 'cite. ReslKance. 
Capacitance Bridge, 00.6.0. 1.16 
volts D.C. Power Supply, 06.10.0. 
Audio Generator 10/100,000 c/h 
112.16.0. Inductance Bridge. 
116.0.0. 
By T.M.E. IEBULATIOS TE6TEL 
eteasure. up to 64.10 megohms at 
3 testing voltages, 100,330 and 300. 
Supplied with leather eye and 
leads, 017.10.0. 
Wuetrated details on any Of the 
above sent an request. 

HETERODYNE FREQUENCY 
Ye'TEkS, TIPS LM14. Frequency 
range 125.70,00d t ;.. in 2 baud. 
This Is the United States Navy 
Model of the well -known B0221 
Frequency Meter, but hai many 
additional features which Increase 
Its ueefulnai. Voltage etablau- 
lion cirCults and Cryetat control 
ensure extreme accuracy and iv 
addition It I. fitted with en 
Internal Modulation 4Wtch to 
allow um as a Signal Generator. 
Slue only 8 x 8. x 031n. Perfect 
working order, 686.0.0. 

ADJUSTABLE MIKE STANDS, 
with beery beers and plated stems 
Table to pe 25/3. loor type R /.. 

80/- CONSTRUCTOR'S PARCEL. 
Assorted colour. wiring wire, 
solder. resistors. cendenaere. 
volume control., tag paneL 
ALL NEW (poet 2 /e). 

SPRAGUE CONDENSERS, Metal 
eyed. wire end. New .01 iFd. 
1,000 volt and 0.1 MEd. 500 veil. 
7/6 per deers. Special quotes for 
quantities. 

CONDENSERS. 100 assorted Weil 
.md silver mica. NEW 19/ -. 

BARGAINS FROM 
BRITAINS 

SILICON RECTIFIERS. Type BY100 (1n. x in.) will handle 250 
volts at up to 500 mA. Replaces any TV metal rectifier. BRAND 
NEW -not seconds, 7/. 

VHF COMMUNICATIONS RECEIVER R -1649. This Is the 
Mr Force version of the well-known I3allicraftors S -27 or S-36. 
Covers 27 to 146 Mo /e. in three wavebands. It i6 complete with 
all valves, stabiliser. "S" meter etc., but requires an external 
power supply to give 760 volts HT and LT. Picks up police. 
amateurs etc, and could easily be used for mobile operation. 
Tested and in good condition. 217.104. Carr. 10/ -. 

AR 88 VIBRATOR PACKS. For 6V. operation. Complete with 
vibrator and OZ4 rectifier. NEW in original cartons, 15/, P. & P. 5/ -. 
AR 88 SPARE VALVES. Complete Bet of BRAND NEW IDdivld- 
ally boxed original valves (1-4), 50/ -. Plus 2/6 P. & P. 

MOVING COIL PHONES, Finest quality Canadian with 
Chamois ear muffs and leather covered headband. With lead 
and lack ping. Nolse excluding, supremely co or 

Ile BRAND NEW 

COUNTERS (ex G.P.O.). 4 figures to 9.999. Coils 
503 for 24V. operation. Tested. (No reset), 5/- each. P. & P. 1/6. 
SPECIAL OFFER! 10 for 30/-. P. & P. 6 / -. 

MICRO AMMETER. 0500µA. Made by A.C.A., Weston 
Westinghouse and other famous American manufacturers. 
Circular 731m flush panel mounting. Dials are engraved 0-15 
0400 volts. As used in the American version of the "19 SET ". 
TESTED AND GUARANTEED 15/, 

HEAVY DUTY TRANSFORMER. Input MO to 250 volte A.C. 
mains (tapped every 5 volts). Output 50V. at 15 amps. A really 
rugged lob very conservatively rated. Size 74 z 53 z lin. Weight 
26 lbs. ONLY LY 25.19.& Carr. 7/6. 

CHARLES BRITAIN RADIO LTD. 
I I UPPER SAINT MARTINS LANE, LONDON W.C.2 

TEMple Bar 0542 
Shop hours 04 p,Ia. (9-1 p.m. Thursday). Open all day Saourd4g 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Five Jack 
socket in- ier wh separ- 
ate mixing 
volume con- 
trols. and 
one input "straight 
through 

invite 
Verrys high sensitivity. only 

olts 
input Is 
required for 
full output, 
m a k i n g 
them suit- 
able for all 
types of gui- tars and mloroph- 
onee. Se ian 
ate Base 
and Treble controls. giving a wide range of lift and cut. Separate master gain control. Tremolo speed and depth controls. Jack socket for remote tremolo switching. Outputs for 3 and 15 

Dohms 
ECC8.3. ÉCC83. EL3 . EL34 0/34. Othe 15 wat 

50 
t amD ifer ECCS3. 

ECC83, EL84, ELe4, EZ81. An extra valve ECC63 116 used in the tremolo circuit. The chassis is complete with paseplate and is solidly made of 18 gauge steel, finished silver grey hammer. Size 12 x 8 z 64 inches high. 
PRICES - 
50 watt with tremolo 220.10.0 
50 watt less tremolo 210.10.1 
30 watt with tremolo 215.10.00 
30 watt less tremolo 214.10.0 
15 watt with tremolo 212.10.0 
15 watt less tremolo 211.10.0 
Add carriage 10 /- any amplifier. Send for free descriptive leaflet. 

STROUD AUDIO 
PAGANHILL LANE, STROUD, GLOS. Strand 701 
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LETTERS 
TO THE 

EDITOR 
THE RSGB AND PIRATES 

SIR, -I have followed with interest your recent 
editorials on pirate operation. 

I agree there is no excuse for operating a trans- 
mitter without a licence -the qualifications should 
not be beyond the capabilities of anyone who is 
really keen. In this connection I am particularly 
pleased to see that you are currently publishing a 
series of articles designed to help the newcomer 
pass the Radio Amateurs' Examination. 

This society has itself been very active in this 
sphere for many years and publishes in August and 
September each year extensive lists of centres at 
which courses in preparation for the R.A.E. are 
being held. In addition, the society publishes a 
" Radio Amateurs' Examination Manual". More 
recently, an education and training committee has 
been set up, one of the objects of which is to foster 
the dissemination of information intended to help 
people to take part in amateur radio to the full. 

Your practical efforts in this field are therefore 
particularly welcome. - J. A. ROUSE (General 
Manager, Radio Society of Great Britain). 

NATIONAL FRATERNITY 

SIR, -We were interested in the letter concerning 
Boys' Clubs, written by Mr. Overbury in the 

January issue. Our society and club has been for- 
warding just such a movement for about four years 
now. We have had great success in the field of 
exhibitions and social work. As a society, we have 
links with boys in Brighton, Welwyn, H.M.S. 
Ganges (Ipswich) and Australia, and correspon- 
dents in India and Nigeria. Work in co- operation 
with other bodies such as the British Association 
and, of course, the R.S.G.B. proceeds inter- 
nationally together with the " Science Service" of 
the USA. 

However, a club is vital to this work, and forms 
a focal point for all concerned. Boys in our locality 
have a club room and equipment, regular meetings, 
lectures and other club activities. It is vital to set 
up local activity, and let a larger organisation 
grow. 

Because of the nature of work with young 
people, their particular outlook, lack of resources 
and responsibility. recggnition under the Law, the 
difficulties are, and always have been, peculiar to 
this type of work. 

It is important to have skilled, dedicated leader- 
ship. Also, assistance from all those who can give 
it is absolutely vital. 

We are preparing one or two articles for publi- 
cation with information on Boys' Radio Club for- 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of the 
The Editor does not necessarily agree with the opinions expressed by 

his correspondents. 

mation. See also " QUA Associates ", R.S.G. 
Bulletin. 

We shall be delighted to hear from anybód'y 
keen on this social work, and any offers of help, 
advice, views will be welcome from lads wherever!' 
they are. -KEN SMITH B.Sc., G3JIX (82 Granville,' 
Road, Walthamstow, London, E.17). 

QSL CARDS BETTER THAN WALLPAPER 

SIR, -Correspondent C. P. Finn, of Yorkshire' 
(P.W. January 1965 issue), asks about Elec 

tronic patterned wallpaper for his shack /bedroom. 
When I had my shack /bedroom in 1932, we 

didn't worry about wallpaper. The main trouble 
was insufficient number of walls for QSL cards,, 
blueprints, pencilled QSO's etc. 

There are plenty of abstract patterns which could' 
soon be converted to the " Electronic " theme, but . 
for my choice, the old -type shack is unbeatable. 
P. O. HUBBART (West Croydon, Surrey). 

COMPETENT CONSTRUCTORS 

SIR, -I wonder how many readers of this maga- 
zine pride themselves on being competent con- 

structors of electronic equipment? Probably the 
majority, but there is, nevertheless, an increasing 
number of people who, having assembled some 
transistor set, half of which has already been made '' 

in the factory and which has been prefabricated:, 
pre -cut, pre -aligned etc., insist on calling them, 
selves competent radio constructors. 

Furthermore, many of these people are not evert 
interested in how their apparatus works, but merely 
in the noise that it produces, and an increasing' 
number of manufacturers are catering for the per'. 
son with this type of outlook. 

Naturally, this seems rather a snobbish attitude 
to take, but it would be nice to know, for the., 
benefit of our status as radio constructors, that we 
are not confused with the " step-by-step" man who 
only buys an f.m. tuner kit because it is cheaper 

commercially available ones of the same,.. 
quality. 

I leave readers of this letter with a quote from 
George Orwell. " The boards I buy are ready" 
planed, and the legs are ready turned by the lathe. I 
can even go to the woodshop and buy all the parts , 

of the table ready -made and only needing to be_ 
fitted together; my work being reduced to driving 
in four pegs and using a piece of sandpaper . 

a table will he easier and duller than 
peeling a potato ".-C. J. COLLISTER (Cheltenham,_ 
Gloucestershire). 
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LATE PASS 

SIR, -As a reader of your journal since the,days of 
Amateur Wireless (I am now 66) I fully endorse 

every word you say about " pirates ". As you say, 
the RAE never stopped the real enthusiast. I know 
an amateur who has passed the RAE, passed the 
morse test, and has been on the air for a year. He 
is in his 70's! If this doesn't shame some of those 
who want the " freedom of the air ", it ought to. 
Thank goodness these are only a minority. 

I am all for encouraging the youngsters. And 
what a goldmine of knowledge these young people 
of today have in their local library- enough for 
them to take the MIRE examination, let alone the 
RAE! 

Enclosed is a photograph of my den, which 
might be of interest. - T. W. MIDDLETON ex- 

i G2FTM (Gravesend, Kent). 

Mr. Middleton's den, where equipment based on P.W. 
designs is still providing him with a hobby in his enforced 

retirement, 

P.W. SIGNAL INJECTOR 

SIR, -With reference to the signal injector 
described in the August issue of PRACITCAL 

WIRELESS, after having difficulty in obtaining a 
35mm film cassette tin, I found that an " Anadin " 
aspirin tin was ideal for the job. -J. H. BORROW- 
DALE (Hounslow, Middlesex). 

CORRESPONDENTS WANTED 
SIR, -I would like to correspond with other radio 

enthusiasts of my own age (13).-EDWARD 
TWEEDLY (27 Orchard View Drive, Kirkfieldbank, 
Lanark, Scotland). 
.SIR, -I would like to correspond with someone 

of my own age (14) who is interested in radio. 
--G. JACKSON (50 Bury Street, off Sandy Lane, 
Stockport, Cheshire). 

SIR, -I would like to hear from readers in any 
country who have an interest in radio and tele- 

vision.-S. A. ARTYASENA (" Sirisewana " Nawaga- 
.muwa, W.P., Ranala, Ceylon). 
SIR, -I am a regular reader of P.W. and 

interested in radio technology. I would like to 
correspond with any radio technician from Great 
Britain. I will answer all letters received promptly. -T. HENRY C. PEIRIS (Watinapaha, Dewlapola, 
Ceylon). 

REQUESTS FOR INFORMATION ARE INSERTED IN 
THIS COLUMN ON THE UNDERSTANDING THAT 
READERS USING THE SERVICE UNDERTAKE TO 
REPLY TO ALL OFFERS RECEIVED AND TO RETURN 
ALL DATA NOT REHUIR,ED. BECAUSE OF THE LARGE 
NUMBER OF REQUESTS RECEIVED, ILLEGIBLE WRIT- 
ING WILL AUTOMATICALLY DISQUALIFY LETTERS 
FROM PUBLICATION. FOR THE SAME REASON, WE 
CANNOT GIVE SPACE FOR REQUESTS FOR PAST 
ISSUES OF "PRACTICAL WIRELESS." 

Sir -1 would be grateful if any reader could sell or 
loan me ... 

Circuit diagram or any information on ex -army receiver 
R1466, Ref. No. 10D/1409. -BRIAN WOOD, 99 Kinnaird Road, 
Sheffretd 5. 

. information and circuit values of ex- government 
photocell 0/33281 CV243 and how to make it work a relay when 
the light beam is cut off.-M. GARDINER, 15 Windmill Fields, 
Four Marks, Nr. Alton, Hampshire. 

. the circuit or service sheet or any details of the Ultra 
IJltrascope oscilloscope Mk. 1. -D. CHADWICK, 40 Abbots Road. 
Abbots Langley, Watford, Hertfordshire. 

. any information, circuit diagram, etc., concerning the 
R 1392 v.h.f. receiver-H. A. FoaaESTER, 58 Bede Avenue. 
Sherburn Road Estate, Durham. 

any details whatsoever on the American receiver type 
BC624 -C. -E. R. Liste, Red Hill School, East Sutton, Nr. 
Maidstone, Kent. 

. service sheet for the Veritone "Venus" tape recorder. - 
D. POTTERrLL, 30 Dryden Crescent. Stevenage. Hertfordshire. 

.. the schematic diagram or any information on the 
wireless set 38 A.F.V. -W. B. NEEt, Landguard Lodge, Manor 
Terrace, Felixstowe, Suffolk. 

. circuit and service details of the Delco Remy Hyat 
car radio, model 342. -J. STONEMAN, 46 South Hall Drive, 
Rainham, Essex. 

. the circuit diagram or manual of transmitter type 
1154M.-A. MAwsnso ay, I l Donaghedee Road, Milliale, Co. 
Down, N. Ireland. 

. a circuit diagram and operating manual for a No. 38 
Mk. 2 set. and a manual for a I I 32A Receiver. -S. G. BARNES. 
13 Surrey Grove, Sutton. Surrey. 

. information concerning the modifications of the RI09 
Receiver (year 19431. -6. ALDERTON, 2a Goldings Road. Lough - 
ton. Essex. 

...information on fixing a tunable oscillator in a Bendix 
Receiver, BC 624A type R5019.-R. C. HART, "Brookmead", 
Rudnick Close, Felpham, N. Bognor, Sussex. 

Nie operating manual for the Geloso 209 Receiver.- - 
R. Busrocs, 38 Bitteil Road, Barns Green, Nr. Birrnirigham. 

. any information on the Marconi No. 9 Transmitter- 
receiver, and any information on the No. 46 Transmitter- 
receiver.-R. J. SI1AWE, South Supplies, 71 High Street, Poole. 
Dorset. 

. the circuit and /or manual of the R116A communica- 
tions receiver. -A. D. CoucrutAN. 3 Manor Grove, Sittingbourne, 
Kent. 

the circuit diagram and/or any other details regarding 
the No. 19 Set. -T. Batons, Lindfeld School, Slindon House, 
Slindon. Sussex. 

. circuit details of the Hallicrafter S77. -C. CLARE, 
94 Peneb), Road, Heswall, Wirral, Cheshire. 

the circuit for the PCR2 receiver.e W. Buatce, 
GM3TQH, 6 Belgrave Terrace, Glasgow W2. 

...the circuit diagram or details of the PCR2 receiver. - 
G. DARLING, 80 Seaton Gardens, Ruislip Manor, Middlesex. 

. the handbook on the communication receiver 
DSTIIIN. -R. A. EtLIs, 32e Abbey Road, St. John's Wood. 
London N.W.8. 

. information regarding the conversion of communica- 
tion receiver 1392/62H from v.h.f. /a.m. to v.h.f./f.m. -J. A. 
STptsoN, 236 Fullwell Avenue. Clayhall. Ilford, Essex. 

.. any information, service manual and circuits for the 
ex U.S. army transmitter /repeiver BC620F and p.s.u. -D. W. 
VROU, 169 Worthing Road, Laindon, Basildon. Essex. 

the valve line -up for the Perth radio. -C. L. DIBBLE, 
c/o The Exchange Telegraph Co. Ltd., 17.21 Curtain Road, 
London E.C.2. 

any information regarding the " Herstellern' b.o. type 
R2, battery /mains portable radio, also the circuit, etc., for the 
Pye 47X a.c. /d.c. receiver. -R. H. JACRa0N, Braithwaite, 
Summerbridge, Harrogate, Yorkshire. 

the circuit diagram and any other information 
regarding the BC -624 -A v.h.f. receiver. J. S. MoartocK, 36 
Valleyfield Road, Streatham, London S.W.16. 

.. the circuit for a P104 v.h.f. receiver. I cannot get this 
set to oscillate, and any advice on this would be most welcome. - 
G. SPICER, 186 St. Williapt'e Way, Rochester, Kent. 
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TRANSISTOR DESIGNS BY S /NCLA /RO 

SINCLAIR X -10 
COMBINED IO WATT 
AMPLIFIER AND 

PRE -AMP 

ist 

A 100% 
British 
Design! 

WITH 
PULSE 
WIDTH 
MODULATION b' 

AND SUPERB STANDARDS OF PERFORMANCE 

The principle of P.W.M. used in this remarkable amplifier which is com- 
plete with its own pre -amp stage and unique output stage results in an 
entirely new conception of amplifier design and performance. When the 
input signal is at any frequency up to 20 kc /s (which although well above 
the range of audibility is of vital importance in hi -fi reproduction) the 
net current is an exact replica of the input signal and is independent of the 
transfer characteristics of the output transistors. This makes the distortion 
figures incredibly low. Due to the way in which P.W.M. operates and the 
special output stage of the X -10, the output transistors actually act as 
switches and so dissipate negligible power. This enables 5 Mc s transistors 
to be used with great savings in space, current consumption and costs. 
It makes having a heat sink unnecessary, and the X -10 may be satisfactorily 
operated from two 4/- batteries if so required. 

THE MOST EXCITING ADVANCE IN AUDIO - 
ELECTRONICS FOR YEARS, AND IT'S BRITISH! 

fUL M 
SQUARE WAVE MG RACK coiner SCNMim 

GENERATOR INTEGRATOR ADDER TRIGGER 

INPUT WO STAGE 
rv' FRI AMP 

All parts including 11 
transistors, building in- 
structions and X -10 
Manual come to íS.19.6 

THE ONLY 
DESIGN OF ITS 

KIND IN THE WORLD 
TO GIVE YOU ALL 

THESE FEATURES 
* II Transistors and no heat sink * Unique output stage * Chance to add your own choice of 

tone control circuit * Input sensitivity ImV into Ikf] * Can be used with all types of inputs 
including low- output pick -ups and 
microphones * Total harmonic distortion less than 
0.1% * Output power up to 10 watts * Frequency response 5- 20,000 c/s 

1dB * Speaker impedance I5í1 * Damping factor -greater than 100 * Supply voltage 12 volts from bate 
series or mains supply unit * Size 6" x 3" 

SINCLAIR X -10 MANUAL 
Included with every X -10, it explains how the 
amplifier functions and liaw you can add the 
correct tone and volume control ccStem to 
suit your precise requirements. A variety of 
systems is shown. none of which will add more 
than a few shillings to the original cost of 
roue i5hiclair \ -10. he it. for %1O\11 or 
STEREO. Obtainable separately, price 1 / -. 

NPN /PNP 
compiamantary 

pair 

P N PN /PN 
apapiementary 

pair 

Guarantee, 
Order form 

BLOCK DIAGRAM and more 
shows in simplified form the stages of function of this 
remarkable amplifier. Such design with its very much Sinclair better standards of performance is made possible by use 
of the very latest transistors and high quality components. 

X -10 Poll., Ptippt Designs on Unit (ready built) for 
A.C. -2901'. 20 Mains 0 
ifil 

, 
firer too X -10's following' if eguir¢. 

£2.14.0 

SINCLAIR RADIOIICS LTD. °I44 

COMBERTON Cambridge COM51R óN 

Ready hunt 
and tested, 
urith X -10 
Manual [6.19.6 

Sinclair 
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TRANSISTOR DESIGNS BY S /NCLA /RO 
SINCLAIR MICRO -6 
The smallest radio 
set in the world 

S IZE- 15'X1>á'Xd" 

WEIGHT- LESS 
THAN 1 -oz. 

ACTUAL SIZE 

EVERY CONSTRUCTOR 
SHOULD BUILD IT ! 

It's the ultimate In personal radio, as thousands of constructors 
can tell you. For power, range and robustness, the Micro -6 is 
out of all proportion to its minute size, and it is found to func- 
tion excellently where other sets cannot be used at all. That is 
why it is the one radio set you will be glad to have with you 
always, indoors or out. It will never intrude upon the privacy 
of other people no matter where you are using your Micro -6 
and you can even wear It like a wrist watch. This world famous 
British receiver cannot be too highly recommended both as 
an intriguing design to build and a most practical set to use - 
IT PLAYS ANYWHERE. 

* AMAZING POWER AND RANGE * TUNES OVER MEDIUM WAVEBAND * BANDSPREAD FOR EASY LUXEMBOURG 
RECEPTION 

EASILY BUILT IN AN EVENING! 
All parts including MAT transistors, 
diodes, printed circuit board, light- 
weight earpiece, case and dial, and 
well- printed instructions come to 
Sinclair "T ista" 
well- styled, strong black 7i6 sylon wrist strap ... 

f9/6 
Mallory Mercury Cell Type 
ZM312 (2 required) each I) I I 

Pack of 6 ... ... ... 10,6 

Sinclair 

.; 

BLOCK DIAGRAM OF MICRO-6 

The Micro -6 uses three special Sinclair 
Micro -Alloy transistors (MATS) in an original 
and very efficient circuit. Two stages of R.F. 
amplification are followed by an efficient 
double diode detector which drives a high - 
gain 3 -stage A,F. amplifier. Powerful A.G.C. 
applied to the first R.F. stage ensures fade - 
free reception from the most distant stations 
tuned in. Tuning is by means of a unique 
vernier control which extends over the 
medium wave band. 

SINCLAIR RADIONICS LTD 
COMBERTON, CAMBRIDGE 

True brofes- 
sional styling- 
yet building is 
easy. 

Taee 

Telephone: COMBERTON 682 
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TRANSISTOR DESIGNS BY SINCLAIR© 

They have success built in 
to them from the start 

SINCLAIR TR150 AMPLIFIER 
Designed specially for Micro -6 and Slimline Users 

Another highly original Sinclair design which enjoys enormous 
popularity. The TR750 amplifier makes a powerful car, 

SIZE portable or domestic radio used with the Micro -6 or Slimline 
receivers and a plug is included for connecting to these sets. 

2" x 2" With its own built in volume control and on -off 
switch, the TR 750 has a full 750 milliwatt transformer - 

less output for IOmV into 10K ohms and a 

frequency response from 30 to 20,000 c/s 
I dB. It will also make an efficient 

hi -fi record reproducer used singly 
or paired for stereo and there are 
many other uses for the TR 750 which 
is available for building or ready built. 

All parts with instructions 39/6 
come to 

Ready built and tested 45/- 
Trace that fault 
with a Sinclair 

MICRO- INJECTOR 
This ingeniously designed device 
generates and injects a test signal 
Into any part of audio or radio 
equipment at any 
frequency from 1 

kc /s to 30 Mc /s by 
means of which it 
becomes easy to 
locate faults rapidly 
andaccurately. Mea- 
sures l' /s x 15/,, x fin. 
excluding probe. 
With full instruc- 
tions. 
No constructor 
should be without 
a Micro -Injector. 

Parts and instructions come to 27/6 
iebutti 32/6 and tested 

SINCLAIR 
MICRO -AMPLIFIER 

Makes an F.M. 
Transmitter 
Makes an Audio 
or Broad Band 
R.F. Amplifier 
Smaller than 
a 3d. piece 

This fantastically small amplifier gives 
phenomenal performance. Its exceptionally 
wide frequency coverage enables it to be used 
in many interesting and original ways. 
Frequency response 30 to 50,000 c/s t 1dB. 
Power gain 60dB (1,000.000 times). Instructions 
chow you how to make a broadband R.F. ampli- 
fier, F.M. transmitter or a sub -miniature hi -ft 
amplifier with an output suitable for any 
earpiece or even loudspeaker. A fascinating 
design for experimenters, modellers etc. 
Parts and instructions come to 

28/6 
If you do not wish to cut coupon from page when ordering, please mention "Practical Wireless ", 

February, when writing. 

SINCLAIR 
SLIMLI NE 
The ideal Sinclair 

design for beginners 

4 -STAGE 
POCKET 

RECEIVER 

Here's a fine performing set which is 
ideal for newcomers to transistor build- 
ing. It has a self -contained aerial and 
takes a standard PPS battery. Measures 
only 2}} x I}} x }in. Tunes over 
medium waveband by means of vernier 
type control. 

The Slimline has great power and 
quality and will bring in B.B.C. and 
European programmes with great ease. 
Countless thousands have been built 
by enthusiasts ranging from schoolboys 
to their grandfathers! 
All parts including royal 
blue ani gold case, ear- 
pece and easy to follow 
instructions come to 49/6 

WHAT THE FAMOUS 
SINCLAIR GUARANTEE 

MEANS TO YOU 
Every purchase you make from Sinclair 
Radionics Ltd., is covered by the following 
guarantee: 
If you are not completely satisfied 
with your purchase (we are confi- 
dent you will be delighted) the 
amount you have paid for it will 
be refunded in full instantly and 
without question. 

FULL SERVICE FACILITIES 
ALWAYS AVAILABLE TO 
ALL SINCLAIR CUSTOMERS 

SINCLAIR 

X 10 
THE WORLD'S MOST 
ORIGINAL QUALITY 

AMPLIFIER 

PLEASE SEE PAGE 1003 

TO SINCLAIR RADIONICS LTD., COMBERTON, 
Please send items detailed below 

For whirh I rnein.v rash 
TOTAL E 

hrvs.mnry order 

E s. d. 
NAME 

CAMBRIDGE Phone: 
COMBERTON 682 

ADDRESS 

BLOCK LETTERS P.W.265 
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RECEIVERS & COMPONENTS 

SILICON TRANSISTORS p -n -p, max. 
ratings 20V., 50mA., 300mW., 2uA 
leakage. Minimum beta of 10 at 5mA.. 
1/S each. Detector Diodes 6d. By 
return " service. LONGLANDS, 341 
Hounslow Road, Hanworth, Middx. 

QIRECT TY REPLACEMENTS LTD., 
largest stockis of TV Components 
in the UK. Line Output Transfor- 
mers, Frame Output Transformers. 
Deflector Coils for most makes. 
Official sole suppliers for many set 
Makers. Same Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
For quotes, Day and Night Telephone 
CLIPsy Hill 6166, 126 Hamilton Road. 
West Norwood, S.E. 27. 

R á R RADIO á T V SERVICE 
Dept. P.W. 

IVEEBr BTREST, BACOP, LARCA 
Telephone tee 

S ALtsIUI PALM Tested befeee dispatch 
30Pe 6/6 
301'16 5/- 
PCC84 4/- 
rCT 0. 6/. 
Mill 3/e 
17301 61- 
101'13 5/6 
2001 a/- 
60012 a/- 
PT/la 11/- 

Speskeee, Is.TV. Sha, semi 5 x ea. INS gis 
mood. W-i Peat 8/.. 
L. Oa*vs1 ñeeSsemm swOdY. *eke set 
ssadel We. 

Tal Tuna. Ws Peat a/. 
O m Odle sta. Qaale esa lesda Es wow ell se- 
ed.« sed 11.A,Á ter prompt reply. AO good, 
gabled te mistactles or prey ntlmded, 

tots 4/4 10r14 5/. FL89 210 
41,18 4/6 20P5 e/e U801 7/8 
E/80 1/8 30P4 7/. 101P1 1/6 
80082 8/. 6016 5/. 0009 5/6 
ECLA tie ER91 1/. 30E1.1 a/- 
311/6 5/. EP66 6/. r'y39 6/- 
P1.38 6/ 6 /30U2 4/- 6U4OT 5/. 
pe7Pe) 41. 20P3 6/. eel 2/0 
Plal Si- 30PL1 4/. EOOIII 5/- 
rae6 a,- PL86 e/. RPM 4/- 
VIM 1/. M IMI W. 

TRAMStSTOR.ISED SIGNAL 
INJECTOR. Complete kit of cotnpo- 
seats and circuit of injector for 
testing and amplifier or radio. 7 /8d. 
only. Post free. G. P. MILWARD. 17 
Peel Close, Drayton Bassett, Staffs. 

OOMPONENTS at gtve -away prices) 
Translators: Valves: Coaxial Cable: 
Dlectrolytics: Vol Controls: Pre -seta: 
8pe akers: Test. Meters: Recording 
'Tapes: Wiring Cable: Microphones: 
Pick -up Cartridges: Soldering Irons: 
Plugs, Sockets, Panels etc. send a 
1d. stamp for full grue lista. 
DIAMOND (Mall Order) Products, 
(P.W.) BMC /DIA, London, W.C.1. 

DOUBLE BEAM OSCILLOSCOPES 
Millard L101, 125; Nagard 103,1430. 

SINGLE BEAM 
Futzehill 16640 and 0100, 415; Philips 5660, 
CZ; Nagard 103, E25. 

X -Bald Spectrum Analyser Type XL- 
made by Winston Electronics, EIS. 
UHF Signal Generators 

Type No.: TF 51170 150.300 
Nc /si TF 390G 10-ISO Mc/s; LS each 
517E ISO.300 Me/s 

Stabilised Voltage Supplies Type 12, 110. 
0-450V DC $4 I2OmA. 500V DC not stabil- 
ised. 6.3V C.T. @ 10A. 6.3V C.T. @ 5A. 
4V C.T. e SA. 

All Ms above at clearance prices buyer 
collects. 

WESTWOODS 
46 Gserse Street, Oxford. Tel. 47783 

R :1TF.S: 7/3 per line or part 
thereof average live words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
%tanager, "Practical Wireless," 
Tower House, Southampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 
/continued/ 

" HEATHKITS" can now be seen In 
Loudon and purchased on easy 
terms. Free brochure. DIRECT TV 
REPLACEMENTS LTD., Dept. PW7 /9, 
126 Hamilton Road, West Norwood. 
S.E.27. GIPsy Hill 6166. 

19 SETS for spares from 12/8 each, 
Sets complete 35/ -. Sets complete 
with Power Pack control unit and 
aerial tuner £3. Mk II and Mk III. 
38 sets, 15!- each. 38 sets for spares 
5/ each. Spare valves for all above 
sets 2/8 each. Vibrator units new & 
unpacked 25/- each. MAIN ROAD 
GARAGE, South Green, Billericay, 
Essex. 

TRANSISTORS now half price, 
unmarked but tested packets of :6; 
unmarked. untested packets of 40: 
duds suitable as diodes. packets of 
80. All packets 10 / each, postage 
1' -. Four packets post free. C.W.O. 
K. R. WHTSTON (Dept, PWT/. New 
Mills, Stockport. 

NEW VALVE TESTERS £12. 
Molineux, Lowfleld Heath, swore. 

RCA AR88D RECEIVER 
(BRAND NEV:) 
F 540 ICC / 
32 

req. 
Mc /s. 8 wave- 

s. 

band, Mechani- 
cal Band spread 
with Logging 
scale Auto and 
Man. volume 
control. ditto 
Noise Limiter, BFO, Pitch and Var. .F Tone 
controls, RF and AF Gain, Var. selectivity 
with Crystal ',Liter. ;omplete with Instruc- 

Manual. Spare Valves, H /Bet. 
Aerial et:. £7 . Carr. -d. 
CON 'ELITOR. Run your mains shaver, 
radio, record ulayer, etc. from car battery. 
New type vibrator convertsi2v. D.C. to 240v. 
D.C. at 100n . w Drain. Brand new 
complete with spare fuses, battery (lips. 
eta.25/-. Carr. 7/8. 
TEI.ESCO 'IC AERIAL MASTS. Tubular 
steel copperleed, spray finish. ring cam 
locking on each section provider for full 
or any height required. suitable all fixings 
and base locations. Bottom section lltn. 
diameter. 
20ft. (4 section) Closed 5ft 9in. Weight 161bs. 
55/ , Carr. 5/.. 
34ft. (6 section) Closed Oft. 81n. Weight 201bs. 
75 / -. Carr. 5 / -. 
Further height by adding 3-4ft. Whipsections 
13/6. Carr. 1/6 Special ppryilce for quantities. 
CREED TELE 'RLNTERS. 7 3 Used 
condition 412.10.0. Carr 30/ -. 
TRANSMITTER. 1.75 -16 Mc /s 3 waveband 
tuneable, grid modulation using 813. Used 
coin liete with all valves, crcuit £7.10.0. 
Carriage 101 -. 
MOVING COIL HEADPHONES. 'RAND 
NEW. Chamois padded. complete with tack 
plug 15/6. Post 2/-. 
ROTA R TR.ANSFOR MFRS. 12V. D.C. 
input, 300V. D...., 120mA output, note size 
only 45 x 215 15/, Post 2/6. 
POWER UNIT. T,-pe ZE1 '. Designed for 
Canadian No. 12 receiver, 52/6. Carr. 5/ -. 
All No. 1e set parts availa de. 
B44 Jíß. R & Tu. Dipole and rod aerials 
30/- set, P. & P. 5 / -. lfcrophone with con- 
necting lug 15/6. P. & P. 2/ -. Battery 
input and phone plugs. 5/- each. P. & P. 1/6. 
Many other bargains. S.A.E. all enquiries. 

A. J. THOMPSON 
'47x.1 \C: 1.01)1: G' 

CODICOTE, R)l'l'IIPN, REFITS 
Phone: l UI)ICOTL 242 

RECEIVERS & COMPONENTS 
(continued) 

TRANSISTORS! Give away price. 
NKT124 /5 Power Type, 6 for 10 /-. 
2S017 4W, up to 60Mc;s, 5/- each. 
Post free. co, F. MILWARD. 17 Peel 
Close, Drayton Bassett. Staffa. 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

AERIAL MATCHING TUNING UNITS 
LATEST AMERICAN RELEASE at/LE PURCHASE 

or 8.000 
These well -made toning unit. made for the American 
19 T.X.-R.X. are housed in a metal case (Green 
or Brown) using a large preci,lon calibrated scale. 
an an a 

e 

ential piece of equipment for the serious 
T.X. or R.X. operator. - This unit will match an 
unttmed wire or whip aerial to almolt any short 
wave receiver or transmitter, exceptionally good for 
mobile top band use. This American venlen being 
well noted as far superior to any other. GUARAN- 
TEED BRAND NEW only SO / -, post 7/6. 
Inetrse/ /nsn supplied. 
II,H.r. RADIO RECEIVER R10, 014640 Mel,. 
4475 Mcis. 16.2 -0.7 Cmle.l. These recently male 
mete are impelled in two unite. 

Ili Receiver. This is manual or auto -tined hr an 
internal motor using a total of to raiser, nee. miser 
lIVIO. i. f. 45 rneis. aerial input via ordinary my., 
coastal plug leuppliedl. 

(2) Power and and output stage, metals. lee 
v.h.t. and -30 v. Rims Ouppile.. also receidt ante - 
tune supply. Both unite housed In matching metal 
case,, sire 17/ x 6 r 101n. Supplied m first-class 
order complete with circuit and connecting cable 
from power unit to set. Malay 230 voit Spot, 
Offend at a fraction of ooet, 64.10.0 per unit, earn. 
l0 /.. 
19 in. Rank,. 5 ft. and I R. high, M/- e'en care. 101. 

J. T. SUPPLY (Dept. D) 
38 MEADOW LANE, LEEDS I1 

TV CHASSIS, 110 with V.H.F., stare 
soiled, £5 Mc] cary. NEW 19in. 
TUBES with smallspot burns, £4 inc% 
carr. C.W.O. T.V.S. LTD., Oarolew 
Street, Truro, Cornwall. 

v1M. RA ó /0 
Y.U.F. Receivers P104 IRISH), loo to 150 
Mc /s. 13 valves, B.F.O., A.G.C., R.F. and L.F. 
gains. Tuning Meter. In good condition 
complete with instructions to convert to 
tunable; can be used crystal controlled 
as is. £3. 0.0o carriage 15/ -. 
Also V.H.F. Receivers (R1132). Tunable 
100 to 125 Mc /s. Easily altered for other 
frequencies. 11 valves. Tuning Meter. 
B.F.O. etc. Good condition, £5 carriage 15/ -. 
Power Unit Type 3 for 230 volts a.c. Input 
salts above R1132 and P104.42.5.0 carriage 
10/ -. 
Aerial Tuning Units. Made for Collins 
TCS12, 1 to 12 Mc /s. Good condition. 12/6 
post paid. 
(Carriage charges apply to England and Wales 

on1Y1. 

40 42 PORTLAND 
ROAD. WORTH ING 

FOR SALE 

5 -TON FACTORY CLEARANCE, 
Radio, TV Electrical Components, '.n 
mixed parcc's. Example: 28:b. mixed 
parcel £1 ;Ip 7 6d. Speakers, grilles, 
valves. bases, i f.s. covets, condensers 
etc. Hundred other items. S.A.E. List 
and Postal Orders to P. NEWTON, 
16 Shalcross Crescent, Hatfield, Herta. 
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NOW 
READY! A modern way 

of instrument 
case assembly using our "Die Strip" and 
Scelvesite panels. The strip has been specially 
made for us at Birmingham on qty. pro- 
duction, for low price to the public. It is 
made of high strength alloy and will enable 
anyone to assemble an instrument case or 
cabinet in minutes, The Stelvetice sheet is 
cut to size ready for use. Full details of 
these products will be sent free. Please 
send large envelope self add d. 

Also available Key Switches. 4 pole 
2 throw 316 each or 3 position D.P. 
plus D.P. centre off S/- or rotary switch 
6 pole 3 way 31-. 

Bank of 4 Pye Sockets with plugs and leads 
Si- set. Ever Ready Batteries, 90 volts plus 
74 volts 416 each. 

Plessey 2- 4 -12 -25 way plugs and sockets 
all Si. pair. 

Jones Plugs and Sockets 4 -12 -18 -24.32 way 
all 51. pair. 

Special Lightweight Tin. x 4in., 3 ohm P.M. 
Speaker Ill-. 

S0 set transmitter receiver. Chassis less 
valves, 101- each. Post paid. 

10tH. RACK FITTING CABINET. 
34' high by 21' deep with telescopic 
drawer slides. Louvred aid e. back and 
top. Brand new Swedish make. g4 
only. phi. 14.R.S. leaver, 

1Cit Tube with Screen and Base with 
£CR 36 data. Ws/. 

6UP7 Tube with Screen and Baas. with 
data, ga. 

COLLARO 
AUTO CHANGE 

3 speed Gramophone Decks 
Tested and Guaranteed 

Post free SOI- each 
Brown or Cream 

Copper Laminate Board, single or double 
sided, 61- per square foot panels. either 
type 3ft. by 4 ft.. 331-. 

High Stab Resistors. 5^.,, Bd.; 2%. 94. 
1 ", L -. Every dix packed in 7- compartment 
linen Saab cpmponeat box. Unmarked. 

Spo.kers. 3 ohm P.M. Stn.. 51-,13111.. 61-. 
7 x 4fá., 7/., Bin., St -. 101n., 1218. 

1.K. ONLY 

E. R. NICHOLLS 
Mall Order and Retail Shop 

4e LOWEIELD ROAD 
off S11Aí1 REATHI, STOC'I.POl:T, 

CHESHIRE 

FOR SALE 
(continued) 

FOR SALE 
(Continued/ 

HAMMER FINISH PAINT. The 
modern finish for electronics. Can be 
brushed or sprayed. Blue or silver. 
2 }oz. tins 3/0, i pint 7/6, 1 pint 151 -. 
Post 6d on any order. Trade supplied. 
FINNIGAN SPECIALITY PAINTS 
Ipw), Mickley Square, SLOcksfleld, 
Northumberland. 

ELECTRIC 
SOLDERING -IRON 

----:-i -= 'llke 
NEW IMPROVED 
PATTERN WITH 

BUILT -1N SWITCH 
Lightweight Pistol Grip 
handle 40 watt. 240/260v. 
A.C. olid coppe' bit. De- 
tachable handle forme 
cover for iron when not in 
use. With 44ft. Safety S- 
core flex. Indispensable for 
every home handy -man. A 
boon to mode. makers and 
a necessity for every wire - 
leas enthusiast. P. & P. lc. 

ON 1.1" 

12/6 
C. H. SERVICE (Dept. P. W.3), 

Lusted Hall Lane, Tatatleld, Sent 

CONDENSER BARGAIN! Miniature 
paper condensers, yin. x }ln. Ideal 
for transistor seta. .0001, .001, .002, 
.005, .02, .04u1. Your choice 7/0 per 
100 or £3 per 1,000. G. F. MILWARD. 
17 Peel Close, Drayton Bassett, Staffs. 

TESTED TRANSISTORS 

All new few equivalent. 
0A202 

It- each, Red or White Spots. 

2f- each, XAI01, XA102, XB103, 
0A90, 0C430, XA 1 12, XA I 1 I. 

31- each, 0C44, 0C45, 0070, 
0071, OCBI, OC8ID, 0C200, 
GET 16. 

41- each, AFI14, AFII5, AFII7, 
0C170, 0C171, SX658, XU6I I. 

51- each, 0072, 0C139, 0C140, 
0C204, ORP60, BYI00, GETS. 

10/- each, 0C35, 0C26, 0C28, 
GET57, 2S013. All new, few 
equivalent. 

ZENER DIODES 4.7 v. to 33 
volt } watt, 3/6 each. 1.5 watt, 
51- each, 7 watt, 61- each. 

Send 3d stamp for Full 
Price List, and Free Equiva- 
lent Chart. 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

MORSE ÉÁ 
The famous RHYTHM RECORDED 
COURSE cuts the practice time down 
to an absolute minimum! 

One student, aged 20, took only 13 
bAY3 and another, aged 71. toe 
only 6 WEEKS to obtain a O.P.$ 

certificate. oyl Ns órse easily and naturall.p 
enclose two 3d. stamps for full 
explanatory booklet. 
To G3CHS, THE MORSE CENTRE, 45 
GREEN LANE, PURLEY, SURREY. 

ARMATURE REWINDS - Hooverr 
Junior Exchange Service Models, 375, 
119/1224, 3210 tae. peat. Fields 75/-. 
Rb11s washing machine spares. Tracte 
discounts. Send for list, JERVIS & 
TONDE LTD. (Dept P.W.). Ringwood 
Road, Brimington, Chesterfield. 
Derbyshire. Telephone: Chest 78267. 

24O-ELECTRIC POWER 

Lfrom 12.^ CAR BATTERY 
°It AMIRICAN DYNAMOTOR UNIT 

ANYWNERr 

!mint Mal 2M,2Mt e 221 iota 
fatal la nmisa, raffia TOOLS W W 
ui,xulat/K a41tn,(Y asnrrt.d,s 
malls Mitt Fria ceaja. lone*. 
LM aspl imap te IN samset IION 

'saanexraotatl,whim, 

WANTED 

WE BUY new valves for cash, large 
or small quantities. old types or the 
latest. Send dételle, quotations by 
return. WALTONS WIRELESS 
STORES, 15 Ohurela Street, Wolver- 
hampton. 

WANTED^ Handbook or lnlormattoo 
re Xtals and Power Supplies, A.M. 
Trails /Heave., No. 5043 (USA Sig. 
Corp 8CR5221. Hebden. 13 0o41basn 
Street, London 8.E.17. 

WANTED 
VALVES ONLY 

Must be new and boxed 

Payment by return 
WILLIAM CARVIS LTD. 

103 North Street, Leeds 7 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.HS., Beverley House. 
Mannville Terrace, Bradford 7, 

WE BUY new Valves and transistors. 
Ampl!Sers, Short -wave Receivers and 
Components etc. A.D.A. MANUFAC- 
TURING 00., 114 Alfreton Road. 
Nottingham. 

MISCELLANEOUS 

LOUDSPEAKER REPAIRS, all makes, 
prompt delivery, 25 years' service to 
radio trade. Dept. P.W. SOUND 
SERVICE RADIO. 28 Gibbon Road. 
Kia ®Lon- otHltama 
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MISCELLANEOUS 
(continued) 

CONVERT ANY TV SET Into an 
oscilloscope. Instructions and dia- 
grams 12/6. REDMOND, 42 Dean 
Close, Portsiade, Sussex. 

SCHOBER ELECTRONIC ORGAN 
KITS 

Send 6d. stamp for catalogue of these 
world -famous fully transistorised Organ 
kits, which you can build at home with no 
previous knowledge of electronics. 

C. D. BRANDON 
The White House, Higher Denham 

Bucks. 
Soh U.K. Agents 

A WELL -KNOWN British Manu- 
facturer of sound equipment seeks 
new ideas or inventions, and will be 
glad to consider any novel develop- 
ments. Please write in full confidence 
to Box No. 56. 

ELECTRONIC MUSIC? 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes! It bas 5 octaves. 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With Its variable attack you can piny 
Claaates and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street. 
Darlington. Durham. Send 24d. stamp. 

METAL WORK 

METAL WORK. All types ctbinets, 
chassis, racks, etc., to your specifica- 
tions. PR LPOTTS METAL WORKS 
LTD.. Chapman St., Loughborough. 

CABINETS CASES 
CHASISS 

Anything in metal. "One- offs" a pleasure 
Send your drawing for quote 

Stove enamelled in any professional finish 

MOSS, WATSON 
40 Monet Pleasant Street, Oldham 
Lancs. MAIN 9400 

EDUCATIONAL 

TRAIN FOR SUCCESS 
WITH ICS ' 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs') R.T.E.B., 
etc. Many unique diploma 
courses incl. Colour TV, Elec- 
tronics, Telemetry & Com- 
puters- Also self -build kit 
courses -valve and transistor. 
Writtfor FREE prospectus and frndout 
Hus JCS can help you in your career 

Iß DEPT. 541 PARKGATE ROAD. 
LON001L S. W. 11. 

EDUCATIONAL 
(continued) 

BECAME "TECHNICALLY QUALI- 
FIED" in your spare time. Guaran- 
teed Diploma and Exam Home-study 
Courses in Radio, TV Servicing and 
Maintenance. R.T.E.B., City and 
Guilds etc. Highly informative 120 
page Guide - FREE. CHAMBERS 
COLLEGE (Dept. 363), 148 Holborn. 
London, EC1. 

TRAINING 
Full -time courses in RADAR and 
RADIO -TELEGRAPHY for prospec- 
tive marine Radio Officers. Govt. 
approved exam. centre. 
Also courses in basic ELECTRONICS. 
RADIO, TELEVISION and PRACTI- 
CAL SERVICING. 
Apply: Director, British School of 
Telegraphy, 20 Penywern Road, 
Earls Court, London, S.W.S. 

RADIO OFFICERS see the world. 
Seagoing and shore appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1964/65. Day and Boarding Students. 
Grants and scholarships available. 
Stamp for Prospectus. WIRELESS 
COLLEGE, Colwyn Bay. 

THE INCORPORATED PRAC- 
TITIONERS IN RADIO AND ELEC. 
TRONICS (I.P.R.E.) LTD., Member- 
ship Conditions booklet 1/ -. Sample 
copy of I.P.R.E. Official Journal 2/ -, 
post free. Secretary, Dept B. 32 Kid - 
more Road. Caversham, Reading, 
Berks. 

X -b ± b2 -4 ac 

2a 
DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

Ist lesson 
and details 

FREE 

The Dryden School of 

UNDERSTANDABLE MATHMATICS 

II J. Dryden Chambers, Oxford 
Street, London W.I 

Name 

IAddress 

SITUATIONS VACANT 

YOUNG MAN required, over 18 years 
to work in busy Radio Shop and Mail 
Order Dept. Some previous experi- 
ence necessary. For appointment tele- 
phone Paddington 1008/9. HENRY'S 
RADIO LTD., 303 Edgware Road, Lon- 
don, W2. 

RADIO AND TV Exam, and Courses 
by Britain's finest Home -study School, 
Coaching for Brit.I.R.E. City and 
Guilds, Amateur's Licence, R.T.E.B., 
P.M.G. Cert., etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SOROOL, Russell Street, Reading. 

SITUATIONS VACANT 
(continued) 

TELEVISION DEVELOPMENT 
ENGINEER, E. K. Cole Limited. 
Southend -on -Sea, have a vacancy in 
their television development labora- 
tories for a young man who has had 
practical training and has reached 
H.N.C. or Final City and Guilds in 
radio and television servicing. Write 
stating age and experience to Person- 
nel Manager. 

TV and Radio -A.M.I.E.R.E., City 
& Guilds. R.T.E.B. Cert., etc., on 
"No pass -no fee" terms over 95% 
successes. For details of exams and 
home training courses (including 
practical apparatus in all branches 
of radio, TV and electronics) write 
for 148 -page Handbook -free. B.I.E.T. 
(Dept 242G). 29 Wright's Lane. 
London W.8. 

STUDY RADIO, TELEVISION AND 
ELECTRONICS with the world's 
largest home -study organisation, 
I.E.R.E., City and Guilds, R.T.E.B., 
etc. Also Practical Courses with 
equipment. All books supplied. Write 
for FREE Prospectus stating subject 
to I.C.S. (Dept. 5421, Intertext House, 
Parkgate Road, London, S.W.11. 

A.M.I.Mech.E., A.M.I.E.R.E., City & 
Guilds. G.C.E., etc., brings high pay 
and security. "No pass -no fee" 
terms, Over 95% successes. For 
details of Exams, and courses, in all 
branches of Engineering. Building, 
Electronics, etc.. write for 148 -page 
Handbook -FREE B.I.E.T. (Dept. 
242B), London. W.S. 

RADIO TECHNICIAN 

A number of suitably qualified candidates 
will be required for training, leading to 
permanent and pensionable employment. 
(Normally at Cheltenham but with oppor- 
tunities for service abroad or appointment 
to other U.K. stations.) 

Applicants must be 19 or over and be 
familiar with the use of Test Gear and have 
had Radio /Electronic workshop experience. 
They must offer at least "O" level GCE 
passes in English Language, Maths and /or 
Physics, or hold the City and Guilds Tele- 
communications Technician Intermediate 
Certificate or equivalent technical quali- 
fications. 

Pay according to age, e.g. at 19, £722. at 
25, L929 (highest pay on entry) rising by 
four increments to £1,067. 

Prospects of promotion to grades in 
salary range L997-L1,634. 

Annual Leave allowance of 3 weeks 
3 days, rising to 4 weeks 2 days. 

Normal Civil Service sick leave regula- 
tions apply. 

Apply: 

RECRUITMENT OFFICER (RT 37) 

Government Communication 
Headquarters, Oakley Priors Road 

Cheltenham 

SOUND RECORDINGS 

A UNIQUE BUY! Recording tape top 
brand, 7in. 2,400ft. D.P. 25/ -; 51in. 
1.200ft. 19 /13d. P. & P. 116d. per spool. 
Bargains in all sizes. S.A.E. for list. 
We repair. buy and sell recorders. 
E. C. Kingsley & Co. Ltd., 132 Totten- 
ham Court Road, London. 
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INCREASE YOUR INCOME 
WIDEN YOUR KNOWLEDGE 

MAKE NEW FRIENDS 
JOIN THE 

ARMY EMERGENCY RESERVE 
R.E.M.E. 

WIRELESS AND TELECOMMUNICATION MECHANICS with or with- 
out previous military service are required as volunteers to train for 

IS days in the summer on modern equipment. Generous pay and 

bounties. For details write: 

HQ AER, R.E.M.E., BROXHEAD HOUSE, Bordon, Hants. 

MECHANICAL 
ELECTRICAL 
ELECTRONIC 
INSPECTORS/EXAMINERS 

MINISTRY of AVIATION 

Skilled men required as Inspectors and Examiners of a wide range of equipment for the Armed Forces. There 
are vacancies (1) at Contractors' works in: LONDON, THE HOME COUNTIES and many other provincial 
locations in ENGLAND and WALES. 
(2) In laboratories at: BROMLEY (KENT), HAREFIELD (MIDDX.) and WOOLWICH. 

ELECTRICAL 

INSPECTION 

DIRECTORATE 

Is responsible for the inspection 
of RADIO, RADAR, 
NAVIGATIONAL and similar 
ELECTRONIC /ELECTRICAL 
equipment and components. 

QUALIFICATIONS To have served a recognised apprentice- 
ship or have equivalent experience or training. 

PAY (London Area) £16.0.0 rising by annual increments of 
10/- to £17.10.0. 
(Provincial) £15.10.0 to £17.0.0 for a 42 -hour (6 day) week. 

HOLIDAYS Two weeks (84 hrs.) rising to three weeks 
(126 hrs.) after five years' service in the grade -8'h days public 
holidays in addition. 
PROSPECTS Excellent prospects for promotion to the 
Technical Class within a salary scale £913 -£1,244 for 

AERONAUTICAL 
INSPECTION 

DIRECTORATE 

Is responsible for the inspection , 

of AIRCRAFT, ENGINES, 
GUIDED WEAPONS and 

associated equipment. 

suitable candidates who possess or obtain the necessary 
qualifications. 
OTHER INFORMATION After serving a qualifying pINod 
theta is a paid sick leave scheme in operatiLrt. 

APPLICATION To be made in writing giving 
(a) Brief details of apprenticeship and /or experience. 
(b) Whether E.I.D. orA.I.D. is preferred and for what type of work. 
(c) Location(s) preferred, stating alternatives, if possible. 

MINISTRY OF AVIATION, E.I.D. (AO. /P.2) 
"AQUILA ", GOLF ROAD, BROMLEY, KENT. 
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SERVICE SHEETS 

SERVICE SHEETS, Radio and Tele- 
vision, 3/6 post paid. VEST AND 

,EMERY, 17 Hollgarth St., Durham. 

SERVICE SHEETS: Radio, TV, 5,000 
models List 1/ -. S.A.E. inquiries. 
TELRAY, 11 Maudland Bank, Preston. 

:SERVICE SHEETS for all makes of 
Radio and TV 1925 -1964. Prices from 
1/- with free faultfinding guide. 
S.A.E. inquiries. Catalogues of 6,000 
models. 1/6, Valves, modern and 
obsolete Radio /TV Books. S.A.E. lists. 
HAMILTON RADIO, Western Road, 
St Leonards, Sussex. 

SERVICE SHEETS, also current and 
obsolete Valves for sale. JOHN 
GILBERT'S TELEVISION, lb Shep- 
herd's Bush Road, London, W12. 
Phone: SHE 6441. 

SERVICE SHEETS (75,000) 4/- each. 
Callers Welcome; Always Open. 5 
SotsGh Street, Oakenshaw, Bradford. 

S.E.S. SERVICE SHEETS for all TV 
Radio and Tape Recorders, etc. List 
1/O plus SAR SUN ELECTRICAL 
SERVIt, , 38 St, George's Road. 
Elastings, Sussex, 

SERVICE SHEETS 
4- ea., plus postage 

We have the largest display of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Recor- 
ders, etc., in the country, and can 
supply by return of post. 
To obtain the Service Sheet you 
require, please complete the at- 
tached coupon: 
From: 

Name- 

Address. 

To! S.P. DISTRIBUTORS 
44 Old Bond St., London, W.I 
Please supply Service Sheets for the 
following: 
Make 

Model No Radio /TV 
Make- 

Model No Radio /TV 
Make. 

Model No _Radio/TV 
I also require list of Service Sheets 

at Ifá 
I also require list of Manuals at If -. 
(please delete items not applicable) 

I enclose remittance of 

MAIL ORDERS ONLY 

SENSATIONAL HALF 

February, 1965 

PRICE OFFER! 
THE FAMOUS 

`Continental' - 

RADIOGRAM 
AT 

HALF PRICE! 

Easily fitted 
No soldering or Technical 
knowledge necessary 
Fits almost any cabinet with 
minimum trouble 
Modernises your old radiogram 
3 wave bands, Medium, Long and 
Short 
Complete with two 10in. elliptical 
Hi Flux loudspeakers 
And Hi Fi 4 -speed stereo /mono 
automatic record changar 

Only f29 -19 -6 
Built -in ferrite rod aerial 
Piano key switching 
Luxembourg and Carolina 
received in full strength 
Listen to U.S.A., Russia, Africa, 
Canada and even Australia in 
your armchair 
Unique Lewis Radio 365 day 
guarantee, even on all the valves 
All British make 
Everything brand new and fully 
guaranteed 

SPECIAL terms available of £3 deposit followed by 18 monthly pay- 
ments of £1.14.6, postage and packing 12/6 extra. 

INDIVIDUAL CABINETS SUPPLIED ON REQUEST 

Avoid disappointment send cheque or P.O. im mediately 
LEWIS RADIO (P.W.), 100 CHASE SIDE, SOUTH - 
GATE, LONDON, N,14 Telephone: PAL 3733/9666 

RADIO CLEARANCE LTD. 
27 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 9188 
Trade enquiries invited. The oldest component specialists in the trade Est. 35 yrs. 

LOUDSPEAKER BARGAINS STILL AVAILABLE 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers 
enable us to offer these units at THE LOWEST PRICES EVER! Don't miss this 
golden opportunity to obtain a first -grade permanent- magnet LOUDSPEAKER 
off the production line at LESS THAN THE MANUFACTURER'S COST! Read 
carefully the prepared list below and choose just the right speaker for the job - 
CUM PA RE THE PRICES ANYWHERE, SELLING FAST -STOCKS CHANGING 
RAPIDLY. 

SCHEDULE OF LOUDSPEAKERS AVAILABLE 
Diameter Gurus Imped. Diameter Gauss Imped. Diameter Gauss Imped. 

in in in in in in in in ist 
inehm lines ohms Price inches lines ohms Price inches lines ohnu Price 

2 71100 80 8/- 3; 7000 35 8/6 5 7000 3 8/6 

2; 7000 35 8/6 3; 9500 50 10/6 5 7000 5 8/6 
2; 7000 60 8/6 4 7000 25 11/6 5 7500 3 9/- 
2; 7000 80 8/- 4 6000 35 10 /6 '5 8500 3 9/6 
3 8500 3 101- 4 7000 35 11/- 5 9500 3 10/6 
3 6000 5 8/6 4 9500 35 11 /6 5 9600 5 10/6 

3 7000 5 9/- 4 Tvtr.10000 3 11/6 5 9500 16 12/6 
3 7000 35 9/- 4 9500 15 12 /- 5 8500 25 10/6 
31 9300 3 10 /8 5 6000 3 8/- 6 9500 35 11 /6 
30 9500 8 10 /6 5 6000 5 8/- 6t 6000 3 11/- 

Elliptical Gauss Jmped. Elliptical Gauss Imped. 
Size in lines in ohms Price Size in lines in ohms Price 

5 x 3 6000 3 7/6 6 X 4 9500 35 12/- 

5 x 3 9000 3 8/g 7 x 31 7000 3 9/6 

5 x 3 9500 35 11/- 7 x 38 9500 3 10/6 
5 x 3 9500 3 9/- 7 x 4 9500 3 11/- 
6 x 4 6000 3 8/6 7 x 4 9500 30 12/6 
6 x 4 7000 3 9/- 
6 X 4 8500 3 9/6 7 x 4 9500 35 12/6 
6 x 4 9500 3 10 /- 8 x 2; 6000 3 8/6 

Elliptical Gauss Jmped. 
Size in lines in ohms Pries 
x 21 7000 5 9/- 
x 2; 8500 5 9/6 
x 2; 9500 3 10/- 
x 2; 9500 4 10 /- 
x 2; 9500 5 10/- 
x 5 8500 3 11 /- 
x 6 10000 3 18 /- 

SELECTED BARGAINS 
Beautifully geared AM/FM 2 gang Condensers, 4/6: AM /FM IFT'S 465 kc /s and 10.7 Mc /s 
4/8 pair; Magnavox Crystal 

a7 if Amplifiers, 
complet , ready to wich on,9 /6; 

Recorder 
l rectifiers R3 /2D- D3- 2.1 -Y, 8/6 each. 

DIODES-0A79, 0A90. C04611, GD10, 2/- each. 
TRANSISTORS: 0C45 4/6, PXA101, 3/9, AF115, 4/6. Sub min. Germanium diode L3, 
Ml diode 6d. each. Silicon diodes, 200 p.i.v. 200 mA, 1/- each, 400 p.l.y., 330mA, 2/6 each. 
Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no 
catalogue -our stocks move too quickly! Kindly make provision for additional postage 
and packing charge to avoid delay. Terme: Cash With Order or C.O.D. on Orders 
over 10/-. 
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TIME TESTED BY THE PIONEERS OF 
'MAKE 5 DIFFERENT TRANSISTOR 

RADIOS FOR 

35/ 
NO ESPER- 
li!VCIS SILC- 
1:SS.A1(l. 

b0 No Soldering. 4 
unly 8 con- 
nections tor 

, l" first radio to work. 
Just look, you get, 

A.B.C. Plans, Cabinet. 
Loudspeaker (alone 17/6), Earphone, 
4 Semi- conductors. Coils, Condensers, 
Resistors, Tuner, Switch. Screws. 
etc. YES - EVERYTHING ! Loud 
clear English and Foreign reception. As 
supplied to Educational Authorities, R.M. 
Forces. etc. TESTIMONIALS GALORE. 
Mr. it. O'D. of Londonderry. writes:- 

. I received your components and I must 
say that I am Very satisfied with them. I have 
it already set up! ...COMPLETE HOME 
RADIO COURSE, Originally £6 SEND 
ONLY 35/- plus 2/6 post etc. (C.O.D. 3/- 
extra). 

NEW RADIO 
ANYONE 

CAN BUILD 
IN 2 -3 HOURS 

196 ti 

EVEN THE (OLDER CHILDREN 
BUILD THEM! ... no soldering -only 
16 connections! then hear it reach out 
bringing in station after station. loud and 
clear. Palm -of -hand size 91 x 21 x 11ín. 
Many Testimonials: M.H. of Bradford, 
writes: "... I have just completed one of 
your sets successfully. it is the first time I 
have ever tackled anything like a radio, and 
I must state here and now, I am amazed how 
easy It is to a layman like me. Your instruc- 
tions and plan hare obviously been very care- 
fully thought out so that even the most dim 
can follow them . Direct from 
Manufacturers to You. SEND 19/8 
plus 1/6 post etc. (C.O.D. 2/6 ex.). 

PARTS AVAILABLE SEPARATELY 

1011 

LOW PRICED KITS! 

AMAZING CIGARETTE 

RADIO! 
ONLY 

18 ¡s 
Yes, a perfectly ordinary Packet of 
cigarettes! -but watch your 

rte 
friends nds astonishment on hearing in 

station after station, loud and clear! Still 
holds 10 Cigarettes -yet cleverly con- 
ceals highly sensitive, fully transistorised 
circuit (including tiny battery). Even 
a young boy can assembly it in under 2 
hours. No soldering. No experience 
necessary. Only 16 connections to make. 
Ideal for taking to work with You. From 
our bulging testimonial file. Mr. D.B. of 
Huddersfield writes:-". I have fitted 
the parts in and it is working wonder- 
fully ..." ALL PARTS including Semi- 
conductors, A.B.C. Plans, etc. ONLY 
18/8 plus 116 post, etc. (C.O.D. 2/4 ex.). 
(Parts available separately). 

READ WHAT SATISFIED CUSTOMERS SAY 
R.C. of HARRINGAT writes L.S. of LONDON W.8 writes D.R. of GLASGOW writes J.W. of BRIGHTON writes 
Received with thanks Skyrorna .. given it a good tri out . . It is a lovely little thing .. I have recommended your 

. Very pleased. Working and 1 am very pleased with and as clear as a bell. radio to many of my friends. 

well. 

B.M. of HARROGATE writes 
.1 would like to thank 

you ... It is a real bargain. 

the results. 
S.B. of SOMERSET writes 
.. delighted with this radio 
. , glad if you could sera 

one more. 

.F. of STEVENAGE writes 
would just like to say how 

hleaseo my son is with this 
rodio. 

W.H. of MIDDLESEX writes 
Thank you for my deer 
little rodio. k is rod 
treasure to me. 

CONCORD ELECTRONICS 

111MMIMIll 

FAMOUS FOR THIRTY YEARS for 
SHORT -WAVE LQU1PMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

H.A.C. were the original supplier. of Short- 
Wave Receiver kits for the amateur con- 
structor. Over 10,000 satisfied customers- 
including Technical Colleges, Hospital., 
Public echoole, R.A.F., Army. Hams, eta 

IMPROVED 1986 RANCE 

1 -Valve model "OX ", complete kit, Pries 34/6 

Customers say: 'Definitely the best one- 
valve 8.W. kit available at any prise.' This 
kit contains all genuine Short-Wave com- 
ponents. a drilled chassis, accessories and full 
instructions. Ready to assemble and, of 
course, as all our products, fully guaranteed. 
FULL RANGE of other kits still available 
Including the famous model 'K', prim 77/- 

Before ordering call and Inspect demon- 
stration receiver or send for descriptive 
catalogue and order form to:- 

"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. T.R.). 44 Old Bond St., London W1 

SEND I/. FOR FULL. LIST OF OTHER KITS AND STOCK RANGE 

LTD. (Dept. P.W.I6) 9 Western Road, Hove, Sussex 

WORLD RADIO & TV 
HANDBOOK 1965 26/- 

by JOHANSEN. postage 1 / -. 

Amateur Radio Circuits Book, new ed. by 
R.S.G.B., 7/6, postage 1/ -. 
Amateur Radio Call Book 1946 by R.B.G.B. 
5 / -, postage 6d. 
Practical Tape Retarding Handbook, 
new ed., by Guy. 7/5, postage 1 / -. 
ISM uss to C'se your Signal Generator 
by Middleton. 18/-. postage 1 / -. 
Computer Circuit Projects fou can Build 
by Boschen, 21/ -. postage 1 /-. 
Guide to Broadcasting Stations 1561 
by W.W., bi-, postage 6d. 
ABCs of Computers by Lytel, 18/ -, postage 
11 -. 
Transistor Inverters and Converters by 
Roddam. 421 -, postage 1 /6. 

UNIVERSAL BOOK CO. 
12 Little . ,enf,ort street. I onduu, N.C.2 

i ad)olning Lisle Street) 

FOOTBALL 
POOL COMPUTER 

Novel low -cost circuit 
for forecasting 

Computer. Multiplication and division by 
analogue. dimple demonstration of 

principles. Both above circuits for 8/6 post 

Aimlegne 
electrical 
computer 
free. 
Noughts and C Msehlne, Full circuit and 

fabulous for our abu loue design 8/13. Cannot be 
beaten! ew simplified citent. 
Maltimetee Kit. 18,000 o.p.v. 25 range kit with Weston 
50 µ meter, only 66/ -. (2.5A range 4/- extra). 
Stamp for details. 
Multfineters. lltue. leaflet ou request. TK20A, 1,000 
op -v. 88/ -, post 1 /8: EP10H, 10,000 p.n., 66! -, 
post 1/8; ESSOR ,30,000 o.p.v. 1081 -, post 21 -; EP50K, 
50,000 o.p.v. 1431-. post 2 /6. 
High Stab. Resistors, 1W, 1%, 2 / -, 

PLANET INSTRUMENT CO. 

25 DOMINION AVENUE. LEEDS 7 

NEW VALVES! 
Guaranteed Set Tested 

24-HOUR SERVICE 
M.S. 185, 1T4, 354. 3V4. DAF91. DF91. DID.{ 
DL92 DL94. SET OF 4 14/ -. 
DAF96. DF96 DE96, DL-96. SET OP 4, 22/6. 
OA2 3/9 DL35 8/8 PCL93 7/9 
11/5 4/9 DL92 4/3 PCL84 7/- 
1R5 4/3 DL94 5/- PL38 7/9 
155 3/3 DL96 5/6 PL81 6/6 
1T4 2/3 EABC80 5/9 PL82 5/- 
384 4/3 EBC41 8/3 PL80 51- 
3V4 51- EBFSU 5/6 PL84 5/- 
' Y3GT 5/- ECC81 3/- PY32 8/8 
6K70 1/3 ECC82 4/- PY33 8/6 
6K8G 3/- ECC83 4/6 PY80 4/9 
8Q'G 4/- ECC84 6/3 PY81 5! 
6SL7GT 4/8 ECC85 6/- PY82 4/11 
6V6G 3/8 ECF80 5/9 PY83 5/6 
6X5GT 6/3 ECF82 5/9 PY800 5/11 
12K7GT 3/3 ECH42 7/3 U25 8/- 
12K8GT 8/8 ECH81 5/3 U26 7/9 
12Q7GT 3/3 ECLAO 5/9 11191. 8/9 
20P4 13/3 F.CL82 6/3 U801 15/- 
251,6C 4/9 EF41 5/9 UABC89 b - 
30PL1 7/9 1F80 4/3 t'AF42 8/9 
35L6GT 6/- EF85 4/8 UBC41 61- 
35Z4GT 4/8g8 EF86 5/9 CHEW 5/4 
88A2 5/ EF 4/3 UCC84 
CL33 8/8 EL41 7/. UCC85 76- 
D AC32 7/9 EL84 4/6 UCF80 8/3 
DAF91 3/3 EY51 5/8 UCH44 6/9 
DAF96 5/6 EY86 5/6 UCH81 5/9 
DF33 716 EZ40 5/- 11CL82 7/3 
DF91 213 EZ80 3/9 UCL83 7/9 
DF98 5/6 EZ81 4/3 ÚF41 e/3 
DH77 3/6 PCC84 5/3 ÚF89 5/9 
DR32 7/6 FCC89 8/6 UL41 819 
DK91 4/3 PCF80 8/9 UL84 5/9 
DK92 619 PCF82 8/- URIC 5/. 
DK96 8/- PCF805 9/- ÚY41 3/11 
DL33 6/9 PCL92 8/3 UY85 4/9 
Postage 6d. per valve extra. Any Parcel 
Insured against Damage in Transit 8d. extra 

Any C.O.D. Parcel 4/3 extra. 
Office address. no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON. N.14. 
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SEMI -AUTOMATIC "BUG" SUPER 
SPEED MORSE HEY 

7 adjustments, precis- 
ion tooled, speed 

adjustable, 
30 w.p.m. to 
as high as desired. 

Weight 211b. 
Price £4.12.8, 

post paid. 

TRANSISTORISED 
MORSE OSCILLATOR 

Fritted 211n. Moving Coil Speaker. Uses 
,type PP3 or equiv. 9 v. battery. Complete 
with latest design Morse Key, 22/8. plus 
1/6 P.& P. 
TRANSISTORS -1st Grade only, no 
seconds, no rejects, no surplus. 
OC28 OC77 9/- GET105 10 /- 
0C29 18/- 0081 8/- GET573 12/8 
0C41 7/- OC83- 6/- ZN706A 17/6 
0044 8/8 00139 12/- 2N458 20 /- 
0C45. 5/- 00140 191- SB345 7/6 
0071 51- 00171 10/8 AC107 14/6 
00724 

6/ 0073 - OC201 21/- AF115 10 /6 
0075 7/- 00203 14/- AF116 10 /- 
0076 61- GET104 6/- AF117 9/6 

Available in matched pairs. 
SIEMENS SEALED HIS RELAYS 

H98A, 2.2 ohm +2.2 ohm, new .. .. 12/6 
1169B, 50 ohm +50 ohm, new . .. 12 /6 
1196C, 145 ohm +145 ohm, new .. .. 12 /6 
H96D, 500 ohm +500 ohm, new .. 12/6 
1196E. 1700 ohm +1700 ohm, ex- equip... 16/8 

PRACTICAL WIRELESS February, 1965 

BUILD AN EFFICIENT STROBE UNIT 
FOR ONLY 37/8. 

The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you 
to freeze" motion and examine moving 
parts as stationary. We supply a simple 
circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable You to easily and quickly construct 
a unit for infinite variety of speeds, from 1 
flash in several seconds to several thousands 
per minute. New modified circuits bring 
price down to 37/6 plus 3/- P. & P. 
NSP2 CV2296 STROBOTRON FLASH - 
TUBE made by Ferranti, brand new, I.O. 
base. Prise 15/ -. P. & P. 11 -. 

VARIABLE 
VOLTAGE F U 

EA.1nO 
TRANSFORMER Post Paid 
Input 230 v. A.C. Output 
0-260 v. at 1 amp., fully 
shrouded, new. Also available 
2.5. 5, 8, 10, 12 and 20 amp. 
Write for details. o+ -LIGHT SENSITIVE SWITCRees i 

Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell. Relay. 
Transistor and Circuit, etc.. price 25/- 
plus 
ircuit, 10/6 each, plus 11 P. &uiP.. 

g 

D.C. AMMETERS 
0-15 amp. D.C. M -Coil 21n. round 
0-6 amp. D.C. M.I. 2 }in. round . 
0-500 Microamp. sub -min. 1lin, dia. 

Scaled 0-1 milliamp. .. .. 
Postage extra. 

All Mail Orders. Also Callers at: 
47-49 High St.. Kingston-on- Thames 

Telephone: Kingston 9450. Clotted Saturday 
SERVICE TRADING CO 

11%6 

21/- 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prac- 
tical and experimental uses. 
12 volt 36 watt AC /DC SEC 6/6. P. & P. 1 / -. 
12 volt 60 watt AC /DC SBC 8/6. P. & P. 1 / -. 
Transformer to suit the above: Input 20°- 
240 A.C. Output 12 Volt A.C. 36 watt. 16/6. 
P. & P. 2/6. Input 200 -240 A.C. Output 12 volt 
A.C. 60 watt, 22/8. P. & P. 3/6. 
Set of four colours FLUORESCENT Paint. 
Orange, Yellow, Green and Red, in lox. tins. 
Ideal for use With the above Ultra Violet 
Bulbs. 9/6. P. & P. 1/6. 
VAN DE GRAAFF ELECTRO- STATIC 

GENERATOR, fitted with 
Motor drive for 230 v. A.C. 
giving a potential of approx. 
50,000 volts. Supplied absolu- 
tely complete. including 
accessories for carrying out 
a number of interesting 
experiments, and full instruc- 

tions. This instrument 
is completely safe, and 
ideally suited for School 
demonstrations. Price 
28.8.0, plus 4/- P. & P. 

A.C. VOLTMETERS 
0-15 v. A.C.M.I. 21in. F.L. 12/8 
0 -200 v. A.C. Rect. M- Coil 3 }ín. Tyr.. e WZ3 45/- 
0-300 v. A.C. M.I. 21in. F.L. .. .. 22/6 
0-300 v. A.C. Rect. M -Coil 21ín... /- 
0-300 v. A.C. Rect. M -Coil 31ín. type W23 1- 

0-1, 0-5, 0-10 0-15, 0-20 amp F R. 21ín. dia. 
All at 21/- each. 

Personal Callers only: 9 Little New- 
port SL, London, W.C.2. Tel. Oer 0576 

(o2 Leicester Square) 

PADGETTS RADIO STORES 
OLD TOWN HALL 

LIVERSEDGE, YORKS 
!Wsphone: Cleokheaton 2866 

USA Bomb Computers in original transit 
bane, fall of gears, motors, vidor counter. gyro. etc., 37/, carriage 10 / -. 

12 volt Vibrator pack, In original pacng nase, 251 -, carriage 8 /-. 
RAF Sighting Heads. Complete with lamp 
lens etc. No details. Pricked in original 
metal case. 15/ -, carriage 10/ -. 
Single Phase 250 volt, 1,400 r.p.m.. } h.p. 
motor with pulley. 28/- less pulley 24/ -, tally ira8/6. aranteed. ex washing machine. 

One sixth h.p. motor, 25o1Á /C 15 / -:post 6/9. 
New Indicator Unit CRT. 100, complete 
with two tubes, type V CRX393 and VCRX298, 
plus 21 small valves, relays removed, 57/- 
or less valves 32/ -, carriage 10/ -. Sorry no 
details on the unit. 
New 121n. Speakers with built -in Tweeter. 
15 or 30 ohms, 28/6, post paid. 
P.M. Speakers, all 3 ohms ex TV sets. 
6ín. round 6 x 4ín. and 5in., 3/, post 2/ -. 
6 for 20/ -. Post paid. lin. round 9I -, past 2/ -. 
7 z 4fa 51-i post 2/ -. 

VALVE LIST 
Ex egnipmettt. 3 monthslguarantee 

Post free 
EL91 

EÓC8 2 
EY51 

EBFBO 
EB91 

EF91 

6F14 
6215 
1002 
10F1 
10P13 
10P14 
20D1 
20L1 

1/8 

3f- 

5/f8 
4/8 

9n- 
11- 

5f- 
51- 
51- 

2/- 
5/- 

20P3 4/- 
20P1 4/- 
20P4 8/8 

01801 8/8 
U281 5/- 
U282 5/- 
U329 5/- 
KT36 5/- 
KT66 8/- 
6V6 4/- 

1/8 
6K25 5/- 
6P25 3/6 
PY 33 6/- 
PY80 3/- 
PY81 3/- 
PL81 4/- 
PL82 3/- 
PL83 3/- 
PL33 3/- 
PY82 3/- 
PCF80 4/- 
PCC84 4/- 

PCL82 5/- 
PCL84 5/- 
PL36 5/- 
VR150/30 3/- 
1T4 1/9 
12AT7 3/- 
6CH6 1/8 
6X4 

3/ 
ARPl2 1/8 

EF50 1!- 

6K7 
Doz, 3 

Doz. 10/- 
6V6 1/9 

Doz. 18/- 
6K8 1/9 

Doz. 1/8- 
Breaking Up Mark IH Type 19 Sets, 
Meter 500 micro-amp., 5/-, Post 1/9. Jack 
Socket, 1/-, post 6d., doz. 10 / -, Post paid. 
Jack. Le, post 6d. Toggle Switch, metal, 
type 3000, L9, post 1/9. doz. 20 % post paid. 
Any other spare send 24- plus post to cover. 
Reclaimed Tubes. 6 months guarantee, 
141n. Mullard and Mecca 17/-, carriage 1W-. 
171n %It- nannlea 1N- 

RES/CAP. BRIDGEp1!.6216. 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour Direct reading 

READY CALIBRATED 
Stamp far details of this and other kits. 

RADIO MAIL (Dept. J) 
Raleigh Mews, Ralciuh Street, Nottingham 

Lyons Radio Ltd. 
3 Goldhawk Rd. LONDON W.12 
POWER UNITS TYPE 234. Input 200/250v. 
A.C. mains. Output approx. 220v. smoothed 
D.C. at 110mA and 6.3v. A.C. at 43A. Origin- 
ally designed to operate Receivers type 
11.1132 and R.1392 but of course suitable for 
most communications receivers. Double. 
section filter unit gives high degree of H.T. 
smoothing. For bench or rack mounting 
19 x 7 x Ilins. Fitted with 2i in. dia. 0 /300v. 
meter for indicating input and output volts. 
Ex Govt., in good condition and working 
order. Price only 85/ -, carriage 14/6. Plugs 
to fit input and output terminations 4/ -. 
BATTERY CHARGER AND MODEL 
RAILWAY POWER UNIT COMPON- 
ENTS: 
RECTIFIERS, full wave bridge type for 
outputs up to 12v. D.C. I amp 5/3, 2 amp 
8/9, 4 amp 12/8, 6 amp 14/6. P.P. see below. 
TRANSFORMERS. Pri. 200/250v. A.C. 
mains. Sec. tapped at 31, 9, 17v. for pro- 
ducing 2, 6 or 12v. D.C. respectively when 
used with above rectifiers. 1 amp 10 / -. 
2 amp 14/6, 4 amp 16/8, 6 amp (Tapped 9 
and 17v.) 25/9. Postage 2/6 up to 10/ -, over 3/6. 
Wiring diagram supplied. 
"PROGRESSIVE" SHORT WAVE RE- 
CEIVER, Specially designed kits employing 
plug -in coils with exceptionally clear 
wiring diagrams and instructions to enable 
even the very beginner to construct a short 
wave receiver with every confidence of suc- 
cess. A second and then a third valve 
stage can be added If desired the chassis 
supplied already being punched to take all 
three stages. Can be operated from dry 
batteries or from a simply constructed 
mains Dower unit, price 32/8. Cost of all 
parts to build a One Valve S/W Radio in- 
cluding one coil 40 /100 metres, ONLY 35 /-, 
1/2 Valve Conversion Stage ONLY 7/6. 
2/8 Valve Conversion Stage ONLY 10 / -. 
Extra plug -in coils to cover 10/20. 20/40. 
100/200. 200/450 metres 4/. each. Plans 
supplied separately 1/9, credited if kit 
n ,aA 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 42/6 
complete kit (by post, carriage and 
packing 2/8 extra). Tuning range 
70 -150 Mc /s. Stamped addressed 
envelope for free copy of literature 
and full details. Newcomers to 
Short -Wave Radio ask for details of 
the famous "Globe -King" kits and 
receivers. Home and Overseas Sales. 

JOHNSONS (Radio) 
SI. Martins Gate, Worcester 

COMMON CORE BOOKS 
THIS SERIES OF BASIL', ANUALS 
EXPLAINS IN SIMPLE, STRAIGHT- 
FORWARD WORDS AND CLEAR 
EXPLANATORY PICTURES: AS 

ADOPTED BY H.M. FORCES 
BASIC SYNCHROS & SERVOMECHAN- 
ISMS: Learn what makes automation pos- 
sible. Two parts, 18 /6 each. Contents l'art 1 

Synchro Torque Transmitters- Synchro 
Differential -Synchro Capacitor. An ele. 
mentary servo -Re- designed with Balanced 
Potentiometers, etc. 100 illus. 
Part II 
The Function of an Error-Detector--The 
control Transformer Error -Detector -The 
DC Servo Amplifier- Gas -filled Valves in 
Servo Amplifiers- Phase -shift control in 
Servo Amplifiers sin AC Servo Amplifier 
with Thyratron Valves, etc. 100 Illus. 
BASIC ELECTRONIC Circuits 

Part I and II 19 /- each 
This two part series explains a selection of 
the principal circuits used In electronic 
engineering, both valve and transistor cir- 
cuits are illustrated and explained in the 
picture caption technique. 
BASIC RADAR compiled by REME. 
DECCA RADAR LTD. and the RAF. Part I, 
17/- Post free. Contents include: 

Measurement of Angle, Range and Height 
-Frequency Bands Used -Basic Pulsed 
System-Wave-guides--The Transmit-Re- 
delve (TR) Switch. etc. 100 illus. 

All books Include postage. List S.A.E. 
SELRAY BOOK CO. 

90 RATES HILL, HAYES, QBROMLEY NEWT e ., ...s.. 
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Bead Office and Warebouee: 
44A WEBTBOURNE GROVE 
LONDON Wt 
Tal.: PARK 5841/2/3 

'/. tie I AERO SERVICES 
r tease seen au correspondence and Mau l.rdera to the head OtBae 

tt lira aeedrng cash with order, ptex.e include 2/35 in a for postage and handling 
MINIMUM CHABCE 1/6. No C.O.D. orders accepted 

Retail Shop: 
16 TOTTENHAM COURT ROAD 
LONDON W1 
Tel: LANgham 8488 

uA2 0/-6A316 7/-I6N7 8/-120PI 14/-958 4/-DM70 6/-Eh'3R 
0B2 8/-64.M6 4/-18Q751 (1/-1201'3 12/-959 8/- DY80 7/- EF37A 
UB3 61- RANI 10/- 66L70T 5/- 20P4 14/. 5696 6/- DY 86 S/- EF39 
003 6/- 65145 8/- 68N 70T 418 20P5 12/-,5763 10/- E88CC 14/- EF40 
01)3 6/- 6AQ6 8/- OU4OT 10/8 25A011 6/-6U80 86/- EABCSO 7/- 11E41 

A6OT 6/-OARS 6/- 7/62OLOOT 8/.16146 2/8EAF42 8/6EF42 
lA7OT 8/-6A876 22/60V6 9/-257.40 7/-i90O2 6/8EB41 6/-E8'54 
148UT 7/- RAU 4/-;(VOGT 7/6 2526 71819008 9/- EBC33 71- EE55 
11150T 7/-8AU6 8/-'.6X4 4/-25Z60T 8/131AZ1 9/.EBC4l 7/- El's() 

3UC15 10/-1AZ12 9/-!EBC81 6/6 EPOS 
/- 20t717 12/- A'L41 6/8 EBF80 6/6 EPOS 

8/- 311P'5 9/- C1C 6/- EBF83 7/6 EFiHi 
7/- 30FL1 11/- CBL1 16/- EBF89 6/9 
7/- 30L17 18/- CL33 9/- ECOS 12/6 

12/- 301'12 10/- 0Y31 8/8 EC80 8/- 
16/. 30P19 14/- DAC32 7/- ECM 12/- 

7/- 30PL1 11/6 DAF70 7/- EC90 2/8 

1Ó%-FIRST QUALITY 
12/- 

14/- 

10/- 
9/- 

1L6 17/- 6AYO 6/-OX50T 6/6 
1NIOT 8/-6B7 6/-h6Y60 
IQ50T 8/- 6118 6/-7B7 
1R4 6/-6BAO 4/9 7Cö 
1R5 6/-613E8 5/- 71)8 
184 6/ 611116 7/-7R7 
ISS 4/6 61516 8/- 787 
1T6OT 8/- OBK4 20/- 9BW6 
1U4 6/-66E7A B/-9D7 
lU5 8/. RENO 7/-10C1 

1 MA 7/. 6BQ7A 8/- 1002 
IE2B 7/-6BB7 11/610D1 
2CW4 12/-6BR8 6/-10111 
21)21 8/. 6E87 181- 10113 
3A4 4/.6BW6 B/- 10119 

3118 41/.6C4 7 2/ 

ROT e/9 BB 191- 

884 61- 6CD60 17/- 
5V6 6/66OH6 8/- 
MIA 10/- 9/- 
6R4GY 9/-6CW4 RN- 
674 8/-6084 16/- 
61140 6/.6118 61- 
pU408 6/g6F7 6/- 
6V40 8/8 6F80 6/-12AU7 6/- 
MGT 6/-6F11 8/- 12AX7 6/- 

6F13 8/6126Á6 8/- 
0,17 6/-101E6 6/- 
6F23 9/612B1í7 8/- 
6F24 11/- 12J70T 7/4 
gF28 10/-12K7GT 71- 
8F33 6/- 12K8 10/- 

12Q70T 6/- 
6370T 7/8194.Q6 6/-956 

20112 16/- 958 
20L1 141- 957 

101118 
10L1 7/8 
10LD11 10 /- 
101'19 12/6 
1oP14 12/8 
12317 6/- 
12ÁR8 11/- 
12AQ6 7/. 
12Á1'O 51- 
12AT7 4/- 
12.5143 6/- 

523 6- 
52461' 8%- 
0130L2 10/- 
04.8 8/- 
R4.B4 6/6 
84.G6 8/8 
04.07 6/- 624 8/- 
02.116 10/- 
(SA25 9/- 6317 6/- 
64.K5 6/6 6118 8/- 

BRAND 
VALVES 

3545 11/- DAF91 4/6 ECC'3l 
36L6GT 7/-1)4.2192 e/- ECC32 
35W4 61-DA1/80 6/-ECO49 
35240 4/- DF66 6/- ECC84 
357.50T 6/.1)112 7/- E01186 
50135 7/- DF91 3/- ECC98 
51535 8/6 DF96 6/- ECFOO 
50CD00261- DE91 6/- ECF82 
5014GT 6/6 1)3182 7/8 ECF88 
85A2 8/6 D3198 7/8 ECH21 
807 1. DWI 12/-EC1136 
832 20/- DL68 10/- EC1142 
866A 14/- DL69 12/8 ECH81 
9314. 60/- DL70 7/- C1188 
964 6/-1)L73 12/- CL80 

3/- DL92 6/- ECL82 
2/- DL95 6/8 ECLBS 
6/-DL98 6/8ECL86 

EF89 
EF9I 
EF93 
EF94 
EI'95 
&F98 
EF188 
EF184 
RIM) 
EI.33 
EL34 
ELIO 
EL41 
11,42 
E1.81 
E L84 
EL86 
EL86 
EL821 
EL822 
EM31 
E5134 

4l(0232 10/-iQQV03-10 !TRANSISTORS 
8/-10234 10/-I 86/- 0C20 8/- 0011 6/- 00171 8/- 
6/- RTOB 16/- TT16 86/-IOC2S 17/e 0072 0/. 0(7404 10/4 
9/- 31T'88 20/- T111 82/- 
7/6IN78 16/-TT22 88/- 
6/-IN P81 26/- U25 11/. 
6/-¡N 8 P'1 221- U20 11/- 
8/-'UCP71 24/- 
5/-:CRP12 12/- 

10/-i0 RPOO 10/- 
8/-1 PC86 12/. 
7/. PC88 12/- 
4/8 PC97 9/- 

Plx)84 6/6 
PC086 7/. 
PCC88 19/- 
PCC89 11/- 
l'CC189 10/- 
PCF80 7/- 

8/- PCF82 7/6 
10/- PCF84 8/. 
19/8 PCF86 9/- 
10/- PCF801 10/- 
17/6 

9/- 
8/6 
6/- 

7/8 
8/- 
8/- 

4/9 
8/- 

0 1/. 
8/- 

PCF802 10/- 
PCF'806 18/- 
PCL81 9/- 
PCL82 7/- 
PCL83 818 
PCL84 8/. 

5/- PCL85 9/. 
4/- PCL86 9/. 

8/6 6/- PL38 18/- 
8/8 9/8 PL81 7/- 

10/- E5180 6/6 P1,82 8/- 
6/6 

7/6EM84 8%e Pl 8/8 
10/- EM85 9/- P1.500 16/- 
10/- R5187 7/- PY31 
18/-EN81 10/-PY38 91- 

81- EN32 10/- PY81 8/- 
8/- EY61 7/. P182 8/- 
7/6&Y81 8-PY88 8- 
6/8 EY83 9/8 FY88 8/8 
7/8 E186 6/6 PY800 8/6 
9/-EZ80 6/6 QQVO2-8 
8/8 Ey.81 4/8 46/- 

0036 16/- 0016 4/- 4.1114 9/- 
0042 8/ 0,076 9/- 4.11116 8/- 
0044 6/- 0077 8/- 53117 7/6 
0046 6/- 00139 12 /. 4.11116 90 /- 

0191 11 / -¡04270 6/- OC170 0/- 
1211 110818ets of two matched 0081 and tee 
U261 18 / - 0085D. 18/8 
0282 141- R.C.A. 221410 (0046) 8/5 
U3Ú1 122/- 
U403 7/- 
U8Ú1 18/- 
134020 7/6 
UABC80 6/- 
124F42 8/- 
UBC41 7/- 
UBC81 7/- 
UBF80 8/8 
UBF89 7/- 

2N412 (04.44) 9/9 
O.E.C. UET116, 7/ - 0117578. 80/.. 
Matched pair of 0ET1273, 86/, 
POST OFFICE COUNTER( 
4 -digit non.eanoelling type 
Standard, 2300 Cl Coil, sec. hand 6/6 
Miniature, 2300 0 Coll, sec. hand 6/8 

600 O Coll. sea. hand 6/6 
4.1 II Coil, new 8/6 

Ú13L21 11/- BEMICOäDUCTOR 11807177812.11 

Ú17C84 
UCC85 
UCF80 
UCH21 
uca42 
ÚC181 
V 
VCL83 

CL82 

ÚF42 
ÚF41 

ÚP80 
ÚF86 

ÚÚFF89 88 

9/- (Han wave diodes) 

9/6 

10/- 
7/6 

6/e 

10 /- 

U1Á1 8/- 
01.84 6/5 
ÚM80 7/- 
UU10 8/- 
U121 8/- 
U1141 6/- 
1/186 6/6 
W81M 8/- MICROWAVE DIODRB 
166 6/8 IN21 4/. 12126 9/- DIN 
186 8/- IN28 4/- 11438 S0 / 1881 
179 20 /- 17423B 4/6 721344. 4/- 

BY100, 800p.i.v., 460 mA, 8111405 7/- 
BYE, 10 800 p.i.v., 6 amps. Bilious 7/6 
023M, 200 p.i.v., 400 /900 mA, Clean. 9/6 
UJIM, 800 p.i.v., 400 /800mA, Germ. 8/9 
027M, 80 p.L6, 500/I000WA, 8/6 
POWER UNIT'S TYPE 884 
Maine powered (230v. A.C.) 191n. Reek 
mounted power supply unit providing 
fully smoothed H.T. at 80mÁ, adjust- 
able by mean. of primary taps from 180 
to 270v. Heater supplies 6.3v. at 4 amps. 
On -09 switch, panel lamp and L.T. 
fuses second hand, In perfect oomdltlu . 
08.10.0. P. a P. 161-. 

SEMICONDUCTOR DIODES 
0010E 1/6 04.86 8/- 81641 
GEX20 1/8 04.86 8/8 81649 
079 2/3 04.90 8/- 81846 
04.81 8/- 04.209 6/- 61781 

ele 

41- 
9T- 

BBC2 (625 LINE) TV AERIALS 

%last Mdunting Arrays, 9 element 46/ -: 
wide spaced high gain, 11 element 55/ -: 14 
element 02/6. % %all mounting isith 
('ranked Arm, 9 element 80 / -: wide spaced 
high gain, 11 element 07/8: 14 element 
75/ -. Cstiey Arrays Complete, 9 ele- 
teent 78211 -: wide spaced high gain, 11 ele- 
ment 80/ -: 14 element 87/6. Lott Arrays, 
7 element 32/8: wide spaced high gain, 11 
element with Tilting Arm. 62/8: 14 ele- 
ment 76/ -. All high gain units have 
special Multi -rod Reflector. Low loss 
ep -a3lu1 cable 1/8 per Yard. 

BBC ITV F.M. AERIALS 
B.B.C. (Band I). Tele- 
scopic loft 21 /-. External 
S/D 30/ -. 
I.T.V. (Rand 8). 3 Ele- 
ment loft array 25/ -. 5 
element35 / -. We1lmount- 
ing, 3 element 85/ -. 5 
element 45/ -. 
Combined B.B.C./I.T.V. 
Loft 1 +3.4113:1 +3, 48/9: 
Wall mounting 1 +3, 56/3: 
1 +5, 68/9: Chimney 1 +3, 
63/9: 1 +5.'71/3. 

FM. (Band 2).,Lott S/D 12/8. "H ", 30/-. 
3 element. 52/8. External units available. 
Co -ax cable ed. yd.. Co -ax plugs, 1/3. 
Outlet boxes 4/6. Dlplexer Crossover 
Boxes. 12/6. C.W.O. or C.O.D. P. & P. 3/ -. 
Send 641. stamps for Illustrated lists. 

K.V.A. ELECTRONICS (Dept P.W.) 

3b óodatone Road, Kenley, Surrey 
CRO 2527 

FIRST -CLASS RADIO 

AND T /V. COURSES... 
GET A CERTIFICATE ! 

After briel, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure a recognised 
qualification or extend your knowledge 
of Radio and T.V. Let us show you how: 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the men employed in the radio 
industry. Chambers College pro- 
vides first rite postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms., 
A.M.I.E.R.E. Guide also gives 
details of range of diploma courses 
in Radio /T.V. Servicing Electronics 
and ocher branches of engineering, 
together with particulars of our 

remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 

.CHAMBERS COLLEGE 
(Incorp. National Inst. of Engineering) 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.1 

The ?ONO/ 
roe¡ 

MOLE PUNCHES 
Instant Type t' diameter 
Screw -up Type ' diameter Toggle switch 

B7G 
" BSA, 89A... ... 

I }' diameter Inc. Ocal... 

la {' B9G 

2íy}' Meter 
Complete Set £9.3.6. 

No extra charge for postage and packing 
in the U.K. 

' 

6110 ea. 

0/6 
616 ,. 

91- .. 
916 

1012 
10/8 
1118 
13/4 
16/2 
18/IO 
21/8 
24/4 
33/2 

Oliver & Randall Ltd 
Dept. 7 

9 KELSEY PARK ROAD 
BECKENHAM, KENT 

Tel.. Beckenham 8262 
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Inexpensive books 

SIMPLE 
CIRCUITS 

ACi3mptri'itf&LiI YOUR MA% RADIO' Re! 

Each 96 pages. Extensively 
illustrated with easy -to- 
follow diagrams. 

HIT 
A T. COLLINS 

-AUDIO 

PRACTICAL WIRELESS February, 1965 

for all enthusiasts .. . 

KEY BOOK 
paperbacks- 

SIMPLE 
RADIO CIRCUITS 

by A. T. Collins 

A Complete 'Build Your Own Radio' Guide. Simple Mains 
Short Wave Receiver, Medium Wave Transistor Receiver, 
Dual Wave One -valver, Broadcast Bands Receiver, Two -valve 
Short Wave, Amateur Bands Hybrid, Transistor Superhet 
Tuner, Battery- operated Short Wave Converter, Five - 
transistor T.R.F. Receiver. Four -valve Superhet Portable. 

With 55 diagrams 3s bd 

HI -FI 
AND AUDIO 

by A. T. Collins 

Modern Designs for the Amateur Constructor. High Sensi- 
tivity Amplifier, Two -valve Pre -amp and Equaliser, Mains 
Gramophone Amplifier, Output Transformers and Loud- 
speakers, Crossover Networks for Loudspeakers, Seven -watt 
Quality Amplifier, Five -valve Stereo Amplifier, Design for a 

Bass Reflex Cabinet, Radiogram Cabinet Design, etc. 
With SI diagrams 3s 6d 

Only 3s 6d each 
FROM ALL BOOKSELLERS, including all branches of W. H. 
Smith, Wymans, Menzies, and Boots or in case of difficulty use 
this handy order form below .. . 

. order here 

Please send me the following KEY BOOKS: - 
SIMPLE RADIO CIRCUITS 
HI FI AND AUDIO 

Name. 

Address 

3s 6d each (4s by post) 

ORDER 

NOW 

Simply send this form with your remittance of 4s each title to 
George Newnes Ltd., Tower House, Southampton Street, 
London, WC2. P.W. 2.65. 

N E W N E S OM =II 

i 
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February, 1965 

GUARANTEED 

* VALVES 
PRACTICAL WIRELESS 

by return of post 
THE MOST ATTRACTIVE COMPETITIVE VALVE 

LIST IN THE COUNTRY 
All valves are new and unused unless otherwise advised 

POST 3 MONTHS FREE TRANSIT IN- 
SURANCE. fiatielactfon 

1 Valve 6A, 2-11 11-. GUARANTEE or Money back Guarantee 
FREE for 12 or more in writing with on Goode 11 returned 

valves. every valve. within 14 day.. 

4/8 61010T e/-90L1 
1Á70T 8/8 6K7 5/9 
1C6OT 7/-.8K70 2/- 
1D5 7/- 6K70T 419'20P4 
1116 9/{6E80 6/-.;20P5 

imum 8/-BESOT 111- 
31-16596 810 
4/1 OIL' 9/6 

1425 4l8 6L66 716 
1166T 8/9 OL18 719 
1R5 6/e 61.19 1116 
lob g/SOLD20 7/9 

4 7/e627 7/8 
1 4/0'8P1 9/8l30015 
1 4 3l-iI8P26 0/8:80}6 

1 6/gI0P2g 9/9I3ÓFL,1 
1A4 4/-6Q06 81830L1 
0A6 8/9i6Q7GT 8/9 
8D8 419 8R70 81-l30P4 
1Q4 7/- 08A7 619 
964 6/- e807 4/8 

8{ß40Y 610 8207 416130PL1 

dT4 8/-H7 5/-' 

61740 6/8 
6817 510 

6V40 7/868E7 
6/- 

6Y50 !Iyy 
e{L7QT 4/8 

6YBOT 6/e181(Q776T 
6/9 6540 9/O B8B7 3/6 6Z4 9 / IeII40T 9/642 6Z40 7/BI1Y{0 
41650Bá 62402 91618Y8(iT 
6/96006 0/80L2 9/- 

6E4 419 nut 6/-68E0 
6A80 7/0 6E56T 6l- 
eABOT 12167B6 101986HBT 
6AC7 1/- 7C6 7%9 p 81ÿ 708 7/8 
tlAK6 6(- 7117 7/1 
MLA 8/874 el- 
8AM8 5/- 

BD8 8AQ6 8/-1001 
11/0 8A7'8 6/- 

8AV8 7/-I1009 14/6 
6698 6/9 

10/6 tlB7 818 
61180 81-10F15 10/- 
68A6 5/810LD11 14/6 
66E4 5/6 .12..5.18. 818,868 
68060 15/- 1OP14 9/81886 
BBHB 8181OP18 !- 
öB16 6/8 12A6 211.6908 

88Q7A BNI18AH8 11/- 
8aR7 8/6.13A T8 6/6 
69E9 0/016.611 6/6.9002 
8HW0 7/978AII6 ./-8008 
48W7 d/-I12AII7 6/' 
6C4 9/3¡19AV6 6 9 
805 6/0 12AX7 61S 
6118 8/6 128A1 7/-1158 
809 11r12258 616010 
oCDBa le/8128H7 819CBL31 
BCHö 81'J 18C8 6/8 
6D2 3/81251 17/6 
8133 9/6 12118 /19 
BD6 1/-12160T I/O 
051 419111170T 8/- 
858 7/8 121170T 4/9 
8180 418 19118 91y 
6513 419,12K8oT11/iDF38 
014 9/6 124170T 419 
6516 918'128A7 7/- 
6119 6/-'.12807 4/6 
8F32 4/9 1213127 3I6 
1.533 4/-,12g17 6/8 
6M8 1/6 1E6E7 418 
876 4/8 128170T 019 
8150 el- 12807 818 
e160T 4/8 13D8 818 
619 0/6 19AQ6 7/9 
817 818,,19B66 14/-DL86 
6170 419 20D1 8/9 
6170T 7/8 201+9 9/6 

18/- 
20P1 9/61/L92 
20P8 12/6 

17/- 
15/- 

,26A80 8/-'EABC80 
26L86T 7/8 
25y60 g/- 
26240 7/. 
2526 81-,E841 
g6Ze0 8/.12B91 
g78II 17/OIC33 
8081 8/9EBC41 

11/6 
7/8EBP80 
g/ei2HF89 
018iEBL21 

SOLO 9/9EC52 
9/B,.EC91 

3051E /8 
20p19 1318 

9/8 
:OPL1S 9/BE 
3605 8/6 
MOOT 8/- 
86W4 tl/- 

7/8 
41 818 

6/0 
7/9 
1/1I6LC88 

881,80T 7/814CF80 
9/8sOF8E 

RINT 17/6 

18/8ECH42 
76 6/9 
78 6/- 
10 

9/ 
6/8 

83 0 
18611T 19/8 
136/11/119/6 
807 7/8 
618 49/-EF28 
832 14/- 
896A 12/6 
964 319 
966 218 

81- 
6/6 

6060 7/6 

9l6 
5768 ve 

001 3/g 
419,EF80 
5/9 

ATP4 2/6 
AZ81 7/e 
AZ41 7/- 

6/9 
8/- 

181621.32 
0CH36 13/6 
CY31 7/6 
D77 3/8 
DA30 1116 
DAC32 8/- 
DAP91 4/8 
DAF96 7/3 

8/9 
DF91 01- 
D598 7/8 
DF87 7/8 
DH88 6/6 
DH76 418 
DK32 9/8 
DE01 6/6 
DK92 7/- 
DK98 7/9 
Dias 7/6EY88 

7/02188 
DL63 9/- 
DL76 8/- 

DL82 9/- 
5/-.EZ81 

DL94 6/6 
DL96 7/3 
ENO 113'OT1C 

6/9'6Z32 
EAC91 4/- 
EAF42 8/3 
EB84 1/3 

61- 
3/- 
419,KT32 
7/9,,KT33C 

EBCBl l91KT30 
7/8IKT44 

e19 
10/9 

4/9 
4/0 

EC99 8/6 
ECC81 7/0 
ECC82 4/- 

4/9KTW6S 
EOC34 9/- 
ECC35 5l9 
ECC40 9/6 
50081 

2 8/- 
ECC83 6/6 
1147084 7/6 
10085 7/6N162 

9/e 
8/9 
0/0 

E41121 10/9 
11/8 
88 

EMU 
8/8 

E0H85 8/8 
EC 818 
ECL82 8/- 
ECL83 10/6 
E01,84 12/- 
scum 10/8 

7/- 
5568 8/3 
EF87A 8/- 
EF39 7/6 
EF40 11/- 
EF41 8/-:PCL88 
8J'4E {/9 
EF50-8$116 

1564 3/- 3/8 Eno 4/8 
EF96 6/- 

7/6 
NFU 0/9M.89 
EF91 5/- 
Er92 5/- 
FA188 9/9 
EF1B4 918 
2E32 7/8 

319.P226 
EL38 111- 
EL34 11/6 
EL36 8/- 
21.38 12/8 
21.41 8/- 
21.42 9/8 
ELM 8/9 
EL84 0/6 
ELM 9/9 
21.91 5/9 
E195 6/- 
EMU S/9 
21(80 7/0 
21(81 8/9 
21(86 9/8 
EN81 18/- 
EY51 718 

7/8 
9/6 

E240 7/- 
EZ41 7/- 

EZ80 5/811722 
8/- 

FC4 S/- 
FW4/600 71- 

12/6 
7/0 

GZ34 11/6 
HEN 9/8 
HL41DD 8I6 
HN30g 19/- 
HVR2 9/- 

0/9 
4/- 

14/. 
6/- 

KT81 11%- 
KISS 4/8 
EVA 13/80829 
KT76 9/8 
KT88 19/- 
KTW81 Sig 
KTW82 6/6 

619IIABC807/- 
KTZB 11/- 
L87 81- 
LN162 6/6 

N8714 10/6 
178 17/- 
1108 17/- 

8/7 
541 7/6 
P61 2/9 
PAHC80 8/- 
PC86 11/6 

PCC84 6/6 
PCC86 -/p 
PCCgB 1119 
PCC89 9/6 
PCC189 12/- 
50580 819 
PCF82 7/ 
PCF84 12/- 
PCF88 11/- 
POL92 7/8 
P0L92 9/- 
POL84 7/3 
PCL86 10/8 

10/8 
P2N86 8/9 
5E146 8/6 
PEN46 4/6 
PLIS 9/8 
PL38 919 
51.88 16/- 
P1.81 8/8 

8/8 
PUS 6/5 
PL04 7/- 
51.820 8/8 
P1484 8/- 
5E4 12/8 

9/- 
PY31 Si- 
PY32 10/- 
PY38 10/6 
PY80 810 
PY81 613 
PY82 6/9 
PY83 8/9 
PY88 8/9 
PY800 7/0 
PY801 7/99 
PZ80 916 
R19 9/6 
RL18 11/- 
8P41 2/3 
81'81 91/- 
81/26 18/- 
8172160 4/8 
T41 6/9 
TDD4 8/6 
014 7/6 
018 7/8 

6/9 
U24 12/6 
1726 10/6 
1788 8/8 
U81 7/- 
083 14/- 
II86 12/6 
087 28/- 
060 4/9 
II68 4/9 
U70 6/8 
078 4/6 
II107 12/8 
11191 11/6 
V281 9/8 

UÓ1 12%- 
17809 0/0 

9/6 
0339 11/8 
U408 1p/8 
U404 0/- 
17801 17/6 

IIAF48 7 9 
U841 7/- 
IIBC41 7/6 

UBP'80 7/9 
UBF89 7/8 
IIBL21 12/ 
U092 7/9 
UCC84 9/9 
110015 7/8 
II0F80 10/6 
IICH21 9/6 

HB1 7/9 
IICL89 9¡- 
DCLgB 12/- 
IIF41 8/- 
11542 6/0 
UM 9/- 
II116 7/6 
17F89 8/- 
DL41 8/- 
111.44 141- 
IIL46 9/9 
ULg4 81- 
LIMN 3/9 
URIC 7/6 
DIIB 111e 
1/117 9/8 
11178 18/6 
IIY1N 11/- 
11Y91 9/8 
17141 6/- 
17Y85 8/- 
VP4H 9/- 
VP23 2/9 
YP41 6/8 
VR106 6/6 
VR160 6/- 
W78 4/9 
W81 7/3 

8110 11/- 68 8/e 
X66 111- 
X86 701 
X78M 11/- 
X78 211- 
179 21/- 
X811d 9/- 
163 6/- 
Z63 4/9 
Z68 8/8 

100's 
TYPES 
NOT 

LISTED 
S.A.E. 
ENQS. 

cols 

Tubes 
Carr. A lue. 13/8 

MOST MOLLARD, 
MAZDA, 00880R. 
EMITBON, SMI - 
SCOPE, $RIMAR, 
FERRANTI TYPES 
PROCESSED IN 

OUR OWN 
FACTORY 

12ín. 
14in. 
15 -17ín. 
19in. 
211n. 
23in. 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
8 Mouths 12 Months 

t2. 0.0 13. 0.0 
12.10.0 13.10.0 
13. 5.0 54. 5.0 
83. 5.0 84. LO 
13.15.0 85.15.0 
13.15 .0 15.15.0 

NEW TYPES 

MW 81/74 
83.15.0 
MW 26/94 
54.15.0 
ORM 179 
MW 43/84 
18.0.0 

SATISFACTION GUARANTEED 

TRANS /RECEIVERS 
Type STE905M, Latest 9 Transistor 
Loudspeaker type. 9-4 miles range. 
Few at pre-Increase price of 626 

PROFESSIONAL TAPE 
RECORDER 

MAYFAIR Fr157. 8lx Transistor, 
Capstan Drive, Two Speeds, Dual Track, 
Push- button Controls, Tape, Ideal 
Speech and Music, Many Refinements, 
Only .3% Wow Flutter. Beautiful 
Finish with Mike, bin. Tape, Telephone 
adaptor 817.17.0 
00.AX, low Ion, 66. yd., 26 yarda, 
1110. 50 yds., 921 -, 100 yds., we 
Coax Plug.. 1 /5. Wall outlet boxes 0 /6. 

MEDAL C.R.T. OFFER 
Doe to huge Bulk Special Purchase 
we are offering NW 91/74 Tube. at 
the unrepeatable price of 89/ MW 
36/24 ditto. 59/ -. P.P. 1218. 

. 
The 

above are guaranteed for 6 months. 

LOUDSPEAKERS 3 O Top Makes 

é n. 716 7 :'un. B/6 

CONNECTING WIRE 
F.V.C. Bright Colour.. Five 
26ft. coils only. 

4/w 

MAINS TRANSFORMERS 
Excellent Quality Guaranteed. 
Upright =awaiting 250 -0 -250 V 
60 mA, 8.3 V 3 A (80mA 12/4 9/6 
Ditto semi -shrouded 9/6. 

13 CHANNEL T.V.s 
Table Models. Famous Makes. Abso- 
lutely Complete. These eels ore un- 
equalled In value due to huge purchase 
direct from source. 'they are untested 
and not guaranteed to be In working 
order. Cart. etc., 15/ -. 
AIL 52.19.0 l7la. 14.19.8 

TURRET TUNERS 
Most make.. your choice R avail- 
able, with valve 18/ -. lees valves 
10 /- B.A.E. enquiries. 

*BULK BARGAINS * 
POTS. Popular values. 6K to 

2 Meg. Unused, mixed. pre- 4/6 get, long lap., switch. etc. V 
CONDENSERS. 25 Mixed Electrolvtic. 
Many popular aims. List 10 /. 
Value yd. Our price 

100 RESISTORS 8/8 
Excellent. Slue 1-3 watt. 

100 CONDENSERS 9/8 
Miniature Ceramic and Silver Mica 
Condenser., 3 pF to 6.000 pie. LIST 
VALUE OVER Ia. 

25 TAG STRIPS 4/- 
2, 4, 8, 8 way :k. Unused. 

100 HI STABS 9/8 
1% to 6% l000-to 6 MO. 

TRANSISTORS 
GUARANTEED TOP QIIALITY 

Huge reduction. Red Spot 1/6 
standard L.F. type now only 6 
White Spot R.P 2/- 
Mallard Matched Output Hite 12/6 OCHID and 2 -0081 
R.F. Efts 0044, 0046 (2). 
3 tran.tetorv. 12/6 
AF115 7/8 0C45 5/8 
A1l1e 7/8 0072 6/0 
AF317 7/. OC81 6/8 
AF127 9/8 OC81D 6/8 
OCBe 12/8 0082 8/- 
0086 14/- 00170 8/6 

00171 8/O 

GERMANIUM DIODES 
General Purpose miniature detector, 
A.V.C. etc. O.Be 
or 6/6 don X4448 

Gold Bonded highest quality. Indi- 

9/8 doer 
tested. 1 /w 

SILICON RECTIFIERS 
Guarani. -.., performance. Top a.abes 
Tested 250V working. 
100mA 6 3 9 260mA T (3 for 9/61 / (8 for 1810)' 

VALVE HOLDERS. B76, 6d." ea., with 
B seen SA ea., BSA 66. ea., with Scree. 
8d. ea- Int. Oetul 0d., Mazda Octal 40. 
BA 6d. (lees 15% in dozens). 

LINE TRANS 
Hobe quantity, most mabal at 

only só9 /. 
S.A.E. enquiries. ii 

ELECTRIC MOTORS. AC /DC 3.8 
volte. Totally enclo.ed standard 
mounting, powerful V pulley., 7/6 .pare broche,, 21m x ß1a 

ELECTROSTATIC 
SPEAKERS 

Type LBH76. Ongimlly 36/ -. As Mad 
w liern,an Ni.l'1 Radius. Bargain 4/- ea., 
9/6 pair. 

ACCUMULATORS 
@mail 2 volt 3 emp'hour, 5/6 each. 

M.T. TRANSFORMERS 
200{2601 a.c. 350.0.360V 160 ma., 
0.3V 6 amp, 6V 3 amp. Gift 27/0. 

TUNING CONDENSERS 
F.M. 2 gang 15 t 15 pt. standard with 
elms motion, 3/9. AM;FM 600 pf. and 
75 pf. 2 gang w!eh slow motion, 4/9. 
Standard .08106 2 gang. 4 /O. dwell 
.0605 2 gang, 4/8. 

A.C. MOTORS 
For 230V s.e. Powerful, self- starting 
weight It lb.. 12/6. 

SYNCHRONOUS 
MOTORS 

200/350/ A.C. 600 top quality 1 rev. 
per hour. Ideal clerk,, timer.. etc. 12 /6. 

ENQUIRIES WELCOMED 
Quantity Pelee, or Quotes for Beau 
not listed. particularly ran valves. 
TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY 

Post: 2 Ibe. e/ -, 4 Iba 9/8. 7 lb.. 3/6, 16 lbs. 4/. eta (C.O.D. extra). ALL VALVES LESS 6% AND PO81t FREE IN DOZENS. 

TECHNICAL TRADING CO. 

350 352 Frattoa Road, Portsmouth Tel: 21034 
ALL MAIL ORDER, RETAIL SHOP AND HI -FI ROOM 

DEVONIAN COURT PARK CRESCENT PLACE, 
BRIGHTON. Tel. 608722 
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We supply from stock most of 
the components and items speci- 
fied or circuits published in this 
and other magazines and radio 
books. Let us quote for your 
circuit, first grade components 
at realistic prices. 

M.1,11..11. 
PW 6 Superhet 
PWS.W. Converter 
PW Beginners SW2. 
PW Transistor Inverter. 
PW Mains Power Pack 
PW Build and Learn Series. 
PW Transistor SW Converter. 

All parts in stock for 
practically all "PW" 
circuits and designs. 
Send stamp with list 
of parts required for 

Quotations. 

CATALOGUE 
90 pages fully detailed 
and illustrated with 
hundreds of new items 
and price reductions. 
PRICE 2,6 Post Paid. 

OUR STOCKS ARE TOO VAST TO ADVERTISE -A CATALOGUE IS THEREFORE, A MUST 

MAINS AND 
BATTERY 

RECORD AND 
TAPE DECKS 
(pp 3,6 any type) 

All Decks Complete with Cartridges * BSR UAI4 4 -speed Auto ... E5 16 6 * BSR UA15 4 -speed Auto ... E6 19 6 * Garrard Autoslim Auto E6 IO 0 * Unplugable Hd. Versn. Auto £6 19 6 * Battery Autoslim ... E8 19 6 * Stereo Version Auto E7 19 6 * SRPIO 4 -speed Single Player ES 0 0 * SRPIO Battery Version ... E5 19 6 * BSR GU7 4 -speed Single 
Player ... ... ... ES 0 0 * Garrard AT6 with Stereo 

Cartridge Autochanger... E10 19 6 * AT6 Mono . E10 10 0 * Collaro 2 -track Studio Deck 110 10 0 * Collaro Studio 4 -track Deck LI3 19 6 * BSR TD2 2 -track Deck .. CI 19 6 

P. & P. 3,6 any type above. *9 volt Starr 45 r.p.m- 39!6 * 45 or 33 r.p.m. Starr 9V _. -»». 89,6 
*45 r.p.m. Garrard 6V .. --..._ -- 35!- * 4-speed B.S.R. 9V .5 gem * Garrard 9V, 2-speed, 2-track 

Tape Deck with casette ... L!8 110 8 
Fully guaranteed. P. & P. 31- 

NEW LOW PRICES 

MULTI -METERS 
Multi -range test 
meters featuring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateurs, designers 
repair shops, all do- 
mestic uses. Full 
details and specifica- 
tion ie our catalogue. 

PT34 I K ohm /volt E1 19 6 
M 1 2 . E2 9 6 
THL33 2 E3 15 0 * EPIOK 10 .. ... 79!6 * ITL2 20 ... 89!6 * TPSS 20 E5 19 6 * EP3OK 30 .. £5 10 0 * 500 30 ... E8 19 6 * EP5OK 50 E8 10 0 * EPIOOK 100 E9 19 6 

* Leather Cases available. 

RECORD /REPLAY /ERASE TAPE 
HEADS] 

Marriot Type 
U:! R /RP /3 } track 

record /replay 
head Mall- 
ard type ad TS 
erase head with 
mounting post. 
Bargain offer 

15!- pair 
P.P. 9d. 

Ì 

Í 

TRANSISTOR POCKET RADIOS 
Ready to use complete with Battery. 
Leather Case. Earphone. P.P. 21- any 
type. Fully Guaranteed. 
6- Transistor De Luxe ... ... 69,6 
7- Transistor Zephyr ..- ... 79,6 
6- Transistor MW /LW ... ... L5.19.6 

TRANSISTOR PORTABLE 
TRANSCEIVERS 

9- transistor Portable Transceivers. 
Supplied complete with leather cases, 
batteries, aerials, etc. in presentation case. 
Range up to 5 miles in favourable con- 
ditions. Sizes 64 x 3 x 13 inches. Superhet 
crystal controlled on transmit and receive. 

Price 121 Per Pair. P.P. 3,6 

TRANSISTOR TRANSCEIVER 
3- transistor crystal controlled version 
of above. Range up co } mile. 
Price 18.19.6 Per Pair. P P. 2,6. 

A SELECTION FROM OUR 
STOCKS -NEW PRICES 
See Catalogue for full details. 

Sinclair Micro -6 (to build) 59!6 
Sinclair TR 750 amps. (to build) 39!6 
Sinclair Micro Injector (to build) 2716 
PP3 9 volt Battery Eliminator 18!6 
Tape Jack Tuner 29!6 
10 -Watt Horn Tweeter 27,6 
20 -Watt Super Tweeter 69!6 
Two -channel Mixer I5,- 
I to 200 MO F /str. Meter 59!6 
1 -Watt 4- transistor 9 v. 3 ohm 49!6 
5 -hole Chassis Punch Kit 49!6 
Headphones 2 K ohm 12!6; 4K ohm 1416 
Stereo Headphones 8 x 8 ohm 3 gne. 
Stereo Stethoscope Headset 8 it 8 

ohm 2S!- 
Resistor Substitution Box 32!6 
Crystal Mono Stethoscope Headset 10!6 
Magnetic Mono Stethoscope Head - 

12!6 
35,- 
39!6 
8,6 

22!6 

set 
Transistor Signal Injector 
Fully Disappearing Car Aerial 
Test Lead Kit with Pouch 
Capacitor Substitution Box 
De Luxe Stereo Headsets with 

junction box E6 
4- channel transistor mixer 49!6 * 3- Transistor MW Superhet 

tuner 67!6 * 4- Transistor Superhet MW! 
SW Tuner E7.9.6 

Transistor Telephone Amplifier 59!6 

FM VHF TUNING HEART 
Printed circuit construction. RF stage and 
osc. /mixer stage, fully tunable 85 to 105 
Mc /s. Completely screened. Requires 
UCC85 (8,6). Brand new in maker's 
cartons IS,-. P.P. I1-. 
Supplied with circuit. 

MULLARD POT CORES 
LAI 1216 LAS 17!6 LA45 ISt- 
LA2 151- LA6 22!6 . LA2503 151 - 
LA3 19,6 LA9 17!6 LA2504 IS1- 
LA3 19,6 LA 10 174 LA2505 17,6 
LA4 12,6 

30 watt Soldering Iron 1416 P.P. I t -. 
Tape Demagnetiser 29!6 
2 K ohm I in. diam. mag. mic IS!- 
Antex 15 watt min. soldering irise 29,6 

Earphones Mag. or Crystal S1- 
Telephone Recording attachment 9,6 
Crystal Guitar contact mic. 12,6 * 7- transistor Record Player or tuner 

amplifier with treble /bass and vol. 
controls, 15.19.6. * 4- transistor ' -, watt amplifiers. Kit, 
39!6. P.P. 116. Built 49,6. P.P. 1,6. 

RECORDING TAPE 
Sin. 600ft., 12,6; 5in. 900ft., 15, -; 7in. 
1,200ft., 1816; 7in. 1,800ft., 251 -; 7in. 
2,400ft., 2716. Excellent quality. 
*SCOTCH BOY TAPE. 34in., 300ft. 
L.P. complete with spare spooL 
5,6 P.P. 9d. 

SINCLAIR XI0 AMPLIFIERS 
in stock. Kit 15.19.6. Built £6.19.6. 

BUILD A QUALITY TAPE 
RECORDER 

Leaflet oe request 

* 6 Va ve Printed Circuit designs. 
2 -track or 4 -track units. II gns. 
2- track, 12 gns. 4 crack. * Collaro Studio Decks. 2 -track 10 gns. 
P.P. 316. 4 -track E14. P.P. 316. * Portable cabinets with Speakers, 
S gns. P.P. 316. 

Complete Systems 
2 -track L26, P.P. 816. 4 -track £30, P.P. 816. 

Complete in Every Detail 

NOMBREX TEST EQUIPMENT 

All transistor 
portable units 
supplied with 
full instruc- 
tions. 

Leaflets on 
Request. 

* 150 Kc's to 350 Mcis generator. RF 
Mod., AF, 8 ranges. Leads, batteries, 
instructions, £9.10.0. * Resistance/Capacitance Bridge, 18.5.0. * Transistorised Power Supply, £6.10.0. * Audio Generator, E16.15.0. * Inductance Bridge, EIS. 

Fully Guaranteed. 

41111BA 

Y 

CRYSTAL MICROPHONES 
(See Catalogue for Full Range) 

Acos 39 -I Stick Microphone 3216 
Acos 60 -I Stick Microphone 19!6 
Acos 40 Deck Microphone 1St- 
Acos 45 Hand Microphone 19!6 
Lapel /Hand Microphone ... 12,6 
IOOC Stick with Stand 3216 
BM3 Stick with Stand 49!6 
Lapel /Hand Magnetic 816 

MINIGRAM PORTABLE TRANS - 
SISTOR RECORD PLAYER KIT, as 
previously advertised. 

7916 P.P. 3,6 (Battery) 3,9. 

QUARTZ CRYSTALS 
100 kc's I5, -; 500 kcis 15, -; 455 kc/s 1216; 
456 kc-s IS, -; 27.255 Mc¡s 
Twin Crystal, I Mc /s, and 100 kc /s 2216, 

Over 800 frequencies in stock. 

Henry's Radio Ltd. 
PADdington 1008/9 

301 EDGWARE RD., LONDON W.2 
Open Monday to Sat. 9 -6. Thom, I o'clock. 

PLEASE TURN TO BACK PAGE) 
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PRACTICAL blueprints 

MOST of these blueprints are drawn full -size and although the issues containing descriptions of 
these sets are now out of print, constructional details are available free with each blueprint 

except for these marked thus ( *). 

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 
The Strand Amplifier ... ... 
The PW Signal Generator ... 
The Savoy VHF Tuner ... ... 
The Mayfair Pre -amplifier ... 

} 

:::} 
The Berkeley Loudspeaker Enclosure) 
The Luxembourg Tuner ... f 
The PW Troubadour ... ... 

... The PW Everest Tuner } f 
The PW Britannic Two 
The PW Mercury Six ... ... f 
The PW Regency ... 
The PW International Short Wave Two f 
Beginner's Short Wave Two ... ... t 
S.W. Listener's Guide ... ... f 
Beginner's 10 -watt Transmitter 
Transmitting and Aerial Data ...} 
P.W. "Sixteen" Multirange Meter 
Test Meter Applications Chart ...1 
The Celeste 7- transistorPortabieRadio 
The Spinette Record Player ... f 
The P.W. 35 -watt Guitar Amplifier ... 

Transistor Radio Mains Unit ... ...l 
7 Mc /s Transceiver ... f 

RECEIVERS 
* 

* 

5,- 

5,- 

The Tutor * 

The Citizen * . 

Dual -Wave Crystal Diode PW95 

31- 

51- 

216 

51- 
Modern one -valver PW96 216 

All -dry Three ... PW97 316 

716 Modern Two -valver PW98 316 

A.C. Band -pass Three ... PW99 41- 
* 61- A.C. Coronet -4 PWI00 41- 

* 51- 
A.C. /D.C. Coronet ... PWI01 4/- 
The PW Pocket Superhet 5f- 

5 /- 

51- MISCELLANEOUS 
* 

5,- 
The PW 3 -speed Autogram ... 
The PW Monophonic Electric Organ 

s,- 
The PT Band Ill TV converter 116 

5,- The Mini -amp * 5,- 
The PT Olympic * 716 

51- The PT Multimeter * ... 51- 

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are 
we able to supply service sheets for commercial radio, TV or audio equipment. 

QUERY SERVICE 
The P.W. Query Service is designed primarily to 
answer queries on articles published in the magazine 
and to deal with problems which cannot easily be 
solved by reference to standard text books. In order 
to prevent unnecessary disappointment, prospective 
users of the service should note that: 

(a) We cannot undertake to design equipment or 
to supply wiring diagrams or circuits, to individual 
requirements. 

(b) We cannot supply detailed information for 
converting war surplus equipment, or supply 
circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of 
details available. 

(d) We regret we are unable to answer technical 
queries over the telephone. 

(e) It helps us if queries are clear and concise. 

(f) We cannot guarantee to answer any query 
not accompanied by the current query coupon 
and a stamped addressed envelope. 

QUERY COUPON 
This coupon is available until 4th February, 1965 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, FEBRUARY, 1965 

Published on the 7th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2. and printed 
in England by WATMOUGHS LIMITED, Idle, Bradford: and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH 
(A /sia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East Africa: 

STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the Wo ld £1.9.0. 
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First Class Designs - Proven Unbeatable Performance g 

* CIRCUITS AND DETAILS ON REQUEST - FULL AFTER SALES SERVICE AND GUARANTEE * 
CALL IN FOR DEMONSTRATION "REGENT -6" New! 

MEDIUM and LONG WAVE I 

TRANSISTOR HIGH FIDELITY EQUIPMENT 
POCKET SUPERHET RADIO 

A New 6- transistor printed cl real[ 
designed with full coverage on both 

MONO or STEREO 10 WATTS and 20 WATTS wavebands. Features "Cleartone" 
push -pull speaker output, geared 

* IS ohm 10 watt tuning and complete set of 1st grade 

Power Amplifier components. Moulded two tone 
cabinet size 5 x 3 1;- ". Easy to 

L5.19 ¡ P'P' 
follow building details. All parts sold separately. 

BUILT £5.19.6 216 Total cost of all parts 85/- P & P. 2f- 
(Battery 2f6 extra) 

*MAINS UNITS 5916 for one 
amplifier, or 6916 to power 
two amplifiers 

PREAMPLIFIERS 
Mono full function 
pre -amplifier with 8 in- 
put positions. Low 
noise, high quality and 
sensitivity. Gives 10 
watts with one power amplifier 
or 20 watts with two ampli- 
fiers. Size: 9 2} x tin. 

(OR KIT ES.10.0 Available mid -January 
P.P. 216) 

* 3 ohm IO 'CONVAIR' PUSH -BUTTON PORTABLE/ 

amplifier CAR RADIO watt power 

UNBEATABLE 
BUILT £5.IO.O 2 ¡6 RFORMANCE AND 

DESIGN - 
(OR KIT 99'6 P.P. 216) Printed circuit 6- Transistor 2- 

Diode superhet radio with full 
tuning on medium and long 
wave bands. Quality push -pull 
output up to I watt. Attrac- 
tive portable cabinet, size 10 .. 
7 x 34W, with horizontal slow 
motion tuning dial and push 
button wave change. Easy to build with superb performante. 
All parts sold separately. After sales service and guarantee. 

Total cost of all parts £7.19.6 P.P. 316. 

(Batteries 61- extra) * The finest portable available. 

BUILT £5.10.0 
(KIT 99/6 P.P. 

P.P. 
21- 

*Brown and Gold detailed front 
panel plate 816. 

STEREO 
PREAMPLIFIER 

For use with two power 
amplifiers. 
Size: 9 34 !win. 
PRICE £ I O.1 9.6 BUILT 

[TRANSISTOR STEREO HI-FI woo l 

.. .._ mnu Bás .. _. 

MULTI -INPUT PREAMPLIFIER 
Simplified preamplifier for use with one 
or two power amplifiers, 8 inputs. 

PRICE 65/- P.P. 116 
BUILT 

*Front Panel Plate 6'6. 

All the above preamplifiers can be used with any valve or trans- 
istor power amplifier requiring 250mV plate for full output. They 
can be operated with two 9 volt batteries in series or from the 
power amplifiers. 

IO Watts plus music power or 20 watts peak per 
amplifier. 

P.P. 316 
*Dark Brown wich 

Gold front panel 12'6 

K 
TWO NEW PACKAGED TRANSISTOR 

QUALITY AMPLIFIERS 
6- Transistor printed circuit designs. Push - 

pull output for 3 to 5 ohm speakers. Can be 
battery operated. 6mV into I Kohm sensitivity 
Response 30 cis to 15 kc s. Input suitable for 
mics., pick -ups, tuners, etc. 
Can be used with above preamplifiers for mono 
or stereo in any application requiring a low 
distortion low cost amplifier. 
OVERALL SIZES: 24 2 - 1- inches. 

4 -watt version 
operates from 
12 to 18 volts. 

4 WATT and 14 watt ver- 
sion operates 
from 9 to 12v. 

I WATT 

PRICE BUILT 
79/6 P.6. 

PRICE BUILT 
65 1 P P' 116 

ALL TRANSISTOR CAR RADIO 
I HOUR TO BUILD 

WITH PRE -ASSEMBLED 
CHASSIS AND PANELS 
6- Transistor 3 diode med. and 
long wave superhet design. 
Features double tuned IFTS, 
AVC, permeability tuning with geared drive. Push -pull car filling 
volume. Full tuning on both wavebands. A high sensitivity printed 
circuit professional design to fit any type of vehicle. Case size 
7 . 4 2 ". For 12 volt positive earth or dry battery. All parts 
available separately. 

THE "ROADSTER" £8.19.6 p.p. 
316. Total cost to build 

7 r. 4' Hi -Flux speaker with baffle and car fixing kit 201- extrs. 

VHF TRANSISTOR FM 

TUNER 
HIGH STABILITY - 

HIGH SENSITIVITY 
Features 5- Mallard transistors 
with 4 diodes, compact printed 
circuit, high gain, low distor- 
tion, superhet design. Full 
tuning from 87/105 Mcis with 
geared tuning. AVC and AFC. 
9 volt 9 mA operation. 50 dB 
S N. Output up to I volt 
audio. Easy to build and align. Overall size in cabinet 33 x 24 

4ìn. All parts sold separately. 
Total cost with front panel:- £6.19.6 P.P. 2'6 

(Cabinet Assembly 201- extra). 

HENRY'S RADIO LTD. PADdington 1008 ¡9. 

303 EDGWARE ROAD, LONDON, W.2. 
(Open Monday to Saturday all day 9 a.m. to 

6 p.m. Half -day Thursday I p.m.) 
Trade and Export enquiries invited 

PLEASE TURN TO INSIDE PAGE 
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