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TYPE C.T.1. lip well known manufacturer. With 4 sapphire et). li. 12/8.1 

PRACTICAL WIRELESS 

/14 DCC 
SOLDERING INSTRUMENTS 

EQUIPMENT 
FOR THE 
RADIO AMATEUR 

ILLUSTRATED 
List 64. 

é DETACHABLE BIT 

IN 

PROTECTIVE SHIELD 
List 700 

BRIT. & FOR. PATS. 

October, 1962 

E kc 1\ 1l7FLETST) 1 1 t( 
152 -153 Fleet St., London, E.C.4. Tel. Fie 2833 

Business Hours: Weekdays, 9 -6, Saturdays 9 -1 

Stockists for 
AMPLIFIERS, V.H.F. TUNERS, HI -FI SPEAKERS BY ALL 

THE LEADING MANUFACTURERS 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 

SOMETHING TO SHOUT ABOUT * * THE SET YOU HAVE BEEN WAITING FOR 

THE REALISTIC SEVEN t 

* T 

The finest receiver at pre- 4( 
sent available for home 
construction, a set that 4' 
will give results. Fully 4 tunable long and medium 
wavebands, using 7 Mullard 
transistors, 0C44. 2- OC45s, 
0071, OC81D and 2- OC81s, 
plus 0A70 crystal dloe, 350 4 
milliwatt output, 410, high '4- 
flux speaker, printed cir- 
cuit board size 51 x Siln. 
Neat plastic cabinet with 
carrying handle, size 7 x 10 4' 

_ x 3fin., in choice of colours: 
red /grey. blue /grey, all ' . grey. Easy to read dial! External sockets, for car aerial; 

all coils. IFTS and aerial fully wound ready for immediate IL * assembly. Full comprehensive data and circuit supplied 
with each receiver. Operates from PP9 or equivalent 4, 
battery. Price for the complete parcel including transistors, 
packing speaker. etc. Pout lied 

£6.19.6 4' 
packing 4/6. Battery 3/9. Supplied 
free with complete parcel. Easy 
to follow data and instructions 2/6. 
refunded if barbel is purchased. Parcel supplied on approval. 
Your money refunded by return post PROVIDING COMPO- 4' 

'K NENTS ARE COMPLETE AND NOT SOLDERED. All iI parts ,supplied sepdr'ulelu. * * * ***** * * * ** * * * **** * * ** * * * * ** ** 
MULTI ANOTHER SNIP. LIMITED 

TEST NUMBER ONLY - 
METER 
MODEL III 

'ompiete with 
test leads. 

Brand new, 
fully guaran- 
tee,I. Seueitivit7: 
1.0110 ohms per 
N elt A.r. and 

Sales & Service 
APPLY DIRECT FOR CATALOGUE 
TO 

ADCOLA PRODUCTS LTD 
ADCOLA HOUSE 
GAUDEN ROAD, LONDON, S.W.4 
Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT, LONDON SW4 

Ranges (A.C. and 
0-10-50 - 

25(I- 500.1,000 r. 
D.e- current 
0-1110 -500 tri/a. 

(used at (I -10 v. ranger. 
Resistance: 1 -2,000 ohms (centre 24 ohms). 
100 -200,000 ohms (centre 2.4 5.). 
Bise: Sa,. x Sin. x 

39 6 OUR PRICE 
Carriage and Parkiae i; -. 

Smiths Radiogram. Chick 
200/200 v. A.C. 00 cueles 61n. 
x 21 x 21. Can be set ten switch 
on and oft continuously. 
Special Price 25f_l'.,i l'. 0/0. 

AN E.F.S. SPECIAL REMOTE 
CONTROL UNIT. 

By well known manufacturer. 
n;oit. Might... and volume 

ntrols. ln Hart grey 
plastie, box with 16 feet of 
multi 7 way x 

Ce 

ened cable 
(grey). Listedat L 0 '2i_ 
SPECIAL PRICE 1411 Post 1/6. 

RDGE PURCHASE 
CRYSTAL PICK -UP CARTRIDGES. LOWEST PRICES EVER. Some 
are less than half list prier. 
ALL ( 'OMPLETE WITH S'Cl'T,1 L.P. R STANDARD (AN D'OR .STEP,EO 
WHERE; SHOWN) FULLY GUARANTEED STANDARD FITTING. 

WILL FIT MOST P.O. ARMS AND HEADS. Postage 1/- each extra. 

uarrar,t GC.2 
Po/nu-tie Studio O 

Aeon (íP.65 /3 
STEREO 

.stereo 73/1. With 2 sapphires 25 / -. 
A, stereo 73/2. With Diamond L.P./Stereo and sapphire Btd. 29/6. 
(l Mar. type C. Tnrnnpder with 2 sapphires 25/6. 
Colle ll S.e.l Turnover, with 2 sapphires 24/6. 
0,11,11 S.i'.l. Turnover, with Diamund L.P. /Stereo and sapphire Std. 29/6 
Nubile Stereo O.\'. Turnover 29 /9. 
Rosette Stereo type lu3 35/6. 
Rimette Stereo type lure, with Diamund L.P./Stereo and sapphire Std. 39/6 
Rottet le Stereo type 100 32/- 
Ronette Stereo type 106 with Diamond L.P. /Stereo and .sapphire Std. 37/8 

15/- AcOS GP.r,5/I 
15/- Acos GP.87 ,1 
15/- Ants OI'.61/1 

17/- 
18/- 
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October, 1962 PRACTICAL WIRELESS 457 

Tel: Mitcham 6202 

Open Daily to Callers 

AC2PEN 
21'- 

AC2PEN 
DD 211- 

ACTP 32'- 
ACVPI 17/6 
AZI 15'- 
AZ31 I01- 
836 10'- 
CIC 1216 
CBL3I 211- 
CCH35 211- 
CL33 18'6 
CYI 151- 
CY3I 1519 
D77 4'- 
DAC32 916 
DA991 716 
DAF96 819 
DCC90 14r6 
DF33 I0'- 
DF91 4'- 
DF92 7r- 
DF96 816 
DF97 916 
DH63 61- 
DH77 71- 
DK32 1116 
DK91 8'- 
DK92 816 
DK96 816 
DL33 816 
DL35 1016 
DL92 7'6 
DL93 71- 
DL94 81- 
DL96 8'6 
EA50 21- 
EABC80 6'- 
EAC9I 41- 
EAF42 9r6 
EB34 216 
E1341 716 
EB9I 4'- 
EBC3 21r- 
EBC33 416 
EBC41 9'- 
EBC81 I0r- 
EBF80 816 
EBF83 816 
EBF89 816 
EBLI 2216 
EBL21 22'- 
EBL31 2116 
ECC34 151- 
ECC35 81- 
ECC40 211- 
ECC81 519 
ECC82 8'6 
ECC83 7'6 
ECC84 8'6 
ECC85 81- 

RMI 

RM2 

RM3 

RM4 

RM5 

14A86 

All Valves Brand New 

and Fully Guaranteed 

211 STREATHAM ROAD, MITCHAM, SURREY 
Special 24 Hour Express Mail Order Service 

ECC88 I716 EY86 816 PC983 9'6 U12 91- UY85 71- 6A7 91- 6P25 1016 2K7GT 5'- 
ECC9I 4'- EZ35 6'- PCF82 7'- U14 9'- VMS4B 1216 6A8G 8'6 6P28 17/6 2K8GT 101- 

ECF80 816 EZ40 71- PCF84 16'- U22 81- VP4 151- 6A8GT 13'6 6Q7 616 2Q7GT 616 

ECF82 8'6 EZ41 7'- PCF86 l5'- U24 21'- VP4A 17'6 6A88 9'- 6Q7GT 816 25A7 816 

ECH3 21'- EZ80 71- PCL82 9'6 U25 12'6 VP4B 1716 6A18 916 6SA7 71- 2SK7 61- 

ECH2I 22'-' EZ8I 71- PCL83 1216 U26 IO'- VRI0530 71- 6AK5 51- 6SG7 71- 2SQ7 816 

ECH42 9'6 EZ90 7'- PCL84 10'6 U27 81- VR15030 7'- 6AK8 7'6 6SH7 61- 251.7 81- 

ECH35 10'- E1148 21- PCL85 161- WI 9'- VU39 91- 6AL5 61- 6S17 616 2SN7 IOr- 

ECH81 81- FC2 211- PEN A4 17'6 U35 17'6 VU11I 216 6AM5 5'- 6SK7 516 3D3 1216 

ECH83 816 FC2A 21'- PENB4 1716 U37 17'6 VU120 216 6AM6 41- 6SL7GT 61- 41-17 10'- 

ECL80 91- FC4 15'- PEN4DD U43 8'6 W61 Ilr- 6AN5 716 6SN7GT 516 4R7 101- 

ECL8I I0'- FCI3 21'- 25'- U45 10'- W76 5'- 6AQ5 616 6SQ7 8'6 4S7 15'- 

ECL82 9'6 FCI3C 21'- PEN4VA U47 12'6 W77 4'- 6AQ8 913 6U4GT 10'- 9AQ5 8'- 
ECL83 12'- FW4 500 91- 1716 U50 716 W81 61- 6AT6 61- 6U5G 716 9B6G 21r- 

EF6 21'- FW4 800 9'- PEN36C211- U52 4'- WBIM 6'- 6AU6 91- 6V6 416 20D1 10'- 

EF9 211- GZ30 1016 PEN45 I0'- U76 7'6 X17 816 6B8G 3'- 6V6GT 81- 20F2 17'6 

EF22 141- GZ32 1016 PEN45DD 1.178 4'6 X18 9'- 6BA6 61- 6X4 416 20L1 I7'6 
EF36 4'- GZ33 1913 25r- U191 151- X41 151- 6BE6 61- 6X5 716 20P1 251- 

EF37 81- GZ34 13'6 PEN46 51- U251 1216 X61 12'6 68G6G 1716 6X5GT 8'6 20P3 251- 

EF37A 81- GZ37 19'3 PEN453DD U281 18'- X61M 2216 68H6 8'- 6X6 IS'- 20P4 221- 

EF39 4'- HABC8010'- 27'6 U282 19'6 X65 1216 6B16 6r- 630L2 10'- 20P5 25'- 
EF40 15'- HL4IDD 816 PENDD4O20 U301 22'6 X76 1216 66Q7A 1216 7B5 12'6 2186 12'- 

EF4I 81- HL92 816 251- U329 12'6 X76M 1216 6BR7 12'6 7B6 IOr- 25A6 8r- 

EF42 101- HLI33DD PL33 IS'- U339 15'- X78 211- 6857 1216 787 816 25L6 81- 

EF50A 41- 101- PL36 I5'- U403 10'- X79 211- 68W6 7'- 7B8 81- 25Y5 8'- 
EF50E 316 HN309 22'6 PL38 211- U404 10'- Y61 101- 6BW7 Sr- 7C5 8r- 25Z4 7r6 

EF80 5'- I W4/35010'- PL8I 121- U801 29'- Y66 916 6BX6 51- 7C7 8'- 25Z5 81- 

EF85 51- 1W4/500101- PL82 81- UABC80 7'- Z63 716 6C4 316 7D3 15'- 25Z6 81- 

EF86 1016 KT33C 8'- PL83 10'6 UAF42 8'6 Z66 I0'- 6CSGT 8'- 7D5 151- 27SU 1716 

EF89 91- KT36 1716 PL84 9'- UB4I 716 Z77 4r- 6C6 616 7D6 15'- 30C1 916 

EF9I 41- KT55 17/6 PL820 I8'- UBC41 8'6 Z152 51- 6C9 12/6 7D8 151- 30F5 101- 

EF92 4r- KT6I 916 PM24M 13'6 UBCBI 10'- ZD17 8'- 6CD6G 321- 7H7 716 30FLI 1016 

EF95 716 KT66 151- PX4 151- UBF80 816 Z0152 816 6CH6 101- 7K7 816 30L1 916 

EF97 12'6 KT76 101- PX25 25'- U8F89 7'6 OZ4 51- 6D2 41- 7Q7 101- 30L15 1116 

EF98 101- KT8I 15'- PY3I 15'- UBL2I 21'- A7 11'6 6D6 5'6 7Y4 716 30P4 211- 

EF183 18'- L63 51- PY32 12'6 UCC84 l0'6 CI 816 6E5 IOr- 8D3 41 30P12 IOr- 

EFI84 141- LNI52 91- PY80 71 UCC85 7'6 C2 9'- 6F1 IO'6 9BW6 1216 30P16 9'- 
EK32 8'6 LN309 12'6 PY81 7'6 UCF80 13'6 C3 9'6 6F6 619 0C1 1216 30PLI 151- 

EL2 21'- LZ319 12'6 PY82 716 UCH21 211- C5 10'6 6F11 101- 0C2 17'6 30PL13 1216 

EL3 211- MKT4 1716 PY83 816 UCH42 9'6 D5 8'6 6F12 41- OF! 151- 35L6GT 816 

EL6 211- MS4B 1716 PZ30 181 UCH8I 81- D6 101- 6F13 10'- OF3 I5r- 35W4 716 

EL32 416 MVSPEN QS9510 101- UCL82 10'- H5 9'6 6FI4 101- OF9 1216 35Z3 161- 

EL33 IOr- 1716 Q51501510'- UCL83 13'6 L4 5'- 6915 12/6 OLDII 15'- 35Z4 716 

EL34 IS'- MVSPENB R2 10'- UF4I 7'6 LN5 416 6F19 12'6 OLDI2 101- 35Z5 8'6 
EL35 101- 1716 R3 10'- UF42 71 N5 9'6 6F23 1016 OP13 15'- 40SUA 151- 

EL37 17'6 MUI4 91- R12 8'6 UF8O 7'- R5 716 6F33 516 OP14 19'- 4ISTH 21'- 
EL38 21'- MX40 1St- RI6 1716 U985 7'6 S4 81- 6H6 21- OP18 151- 42 1216 

EL4I 10'- N18 8'- RI9 19'- UF86 12'6 S5 716 6J5 416 ID3 2316 SOCS 101- 

EL42 IOr- N37 14'- R20 19'- UF89 616 T4 4r- 6J5GT 4'6 IDS 2316 50L6 8'6 
EL8I 12'6 N78 17'6 S130 7'6 UL4I 816 U5 519 616 316 2A6 6'6 5OCD6G 

EL84 6'9 NIOS 18'- SP4I 316 UL44 211- 3A4 5r- 617 51- 2AH8 91- 3616 

EL85 101- N308 20'- SP61 3'6 UL46 1416 3A5 1016 617GT 716 2AT6 716 53KU 1216 

EL90 8'6 N339 301- SU2150 251- UL84 7'- 3Q4 81- 6K7 2'- 2A17 51- 75 8r- 

EL9I 4r- N369 10'6 SU2150A UL85 716 3Q5 91- 6K7GT 8'6 2AU7 816 78 7'6 
EL95 10'6 OD3 5'- 251- UM80 10'6 354 7r- 6K8 Sr- 2AX7 716 80 9'- 
EM80 816 OZ4 516 T4I IS'- URIC IS'- 3V4 81- 6K8GT 916 2AU6 1716 85A2 12'6 

EM81 8/6 P2 10'- TDD4 12'6 UU6 19'- 5U4 4r- 6K25 181- 2BA6 716 I85BT 30'- 
EM84 916 PABC80 131- TDDI3C UU8 211- 5V4 719 6LI 131- 2BE6 716 305 9'6 
EM85 101- PCC84 91- 1716 UU9 716 5Y3 8'6 6L6 T6 28H7 101- 6078R S'- 

EY51 816 PCC85 916 TH41 27'6 UYIN 12'6 5Y3GT 816 6L18 I0'- 2C8 816 

EY81 816 PCC88 151- TY86F 12'6 UY21 15'6 5Z4 9,6 6L19 17'6 2J5GT 41- 

EY83 151- PCC89 916 U10 91- UY41 7'6 5Z4GT 1216 6LD20 14'- 217GT 816 

METAL RECTIFIERS 

513 I4RA I-2-8-2 17'6 (FC3I) I4A97 25r- 

7'6 I6RC I-I-16-I 816 I4A103 27'- 

7'9 I4RA I-2-8-3 191- (FC3I) I6RD 2-2-8-1 12'- 

14'- I8RA I-I-16-I 6'6 (FCI16) I6RE 2-I-8-1 8'6 

19'6 18RA I-2-8-1 11'- 18RA I-I-8-1 416 

1716 I8RD 2-2-8-I 151- (FCI24) 

TERMS OF BUSINESS C.W.O. or C.O.D. 
312 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. PER VALVE 

SPECIAL OFFER 
EABC80 61-, EAC91 41-, EB91 41-, EBF89 816, ECC81 519 

ECC85 81-, ECC91 41-, ECH81 81-, EBC33 416, EF39 41-, 

EF50 316, EF80 51-, EF85 5'-, EF9I 4'-, DF9I 4r-, EL84 6r9, 
PCC89 916, PL84 9'-, UABC80 71-, UBF89 716, UF41 716, 
UL4I 816, UF89 6'6, UL84 71-, UY85 71-, W81 61-, 
OZ4 Sr-, 5U4 4'-, 6AQ5 616, 6BA6 61-, 6BE6 61-, 
602 41-, 6K7 2'-, 6K8 51-, 6L6 716, 607 6'6, 6SL7 616, 
6SN7 516, 6V6 416, 8D3 41-, 907 51-, I2AT7 5'-, 12AH8 9r-, 
12BA6 71, 128E6 116, 12K7 51-, 1207 616. 

OBSOLETE VALVES A SPECIALITY. 
QUOTATIONS GIVEN ON ANY TYPE 

NOT LISTED 
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Easy-to-build kit - sets o 

DX-40U 

PRACTICAL WIRELESS October, 1962 

/ ! highest quality at lowest cost 
PA YSTROM 

AMATEUR TRANSMIT- 
TER. Model DX -40U. Self - 
contained. 80 -10 m. Power 
input 75 w. C.W., 60 w. peak, 
C.C. phone. Output 40 w. to 
aerial. Provision for V.F.O. 

£33.19.0 

AUDIO SIGNAL GENERATOR. Model AG -9U. 10 cs -100 
kc /s, switch selected. Distortion less than 0.1 %. 10 v. sine wave 
output metered in volts and dB's ... ... ... 121.9.6 
VALVE VOLTMETER. Model V -7A. Measures volts to 1,500 
(D.C. and R.M.S.) and 4,000 pk to pk. Res. 0.1(1 -1,000 M. D.C. 
input impeded. II Mfg. With test prods, leads and standardising 

R.F. SIGNAL GENERATOR. Model RF -IU. Gives accurate 
source of R.F. up to 100Mc!s on fundamentals and 200 Mc /s on 
harmonics. Up to 100 mV output on all bands. 112.15.6 

SINGLE SI DEBAND ADAPTOR, Model SB -IOU 
May be used with most A.M. trans- 
mitters. Less than 3W R.F. input 
power required for IOW output. 
Operation on 80, 40, 20, 15 and 10m 
bands on USB, LSB or DSB L39.5.0 
HI -FI 18W STEREO AMPLIFIER 
Model S -99. Ganged controls. 

SB -IOU 
Stereo /mono gram, radio and tape 
recorder inputs. Push -button selec- 

tion. Printed circuit construction ... ... 127.19.6 
HI -FI AM /FM TUNER. Tuning range: FM: 88-108 
Mc /s. AM: 16-50, 200.550, 900 -2,000 m. Tuning heart 
(ES.5.6 incl. P.T.) and I.F. amplifier (120.13.0) sold separ- 
ately. Printed circuit board ... ... Total 125.18.6 
SHORTWAVE TRANSISTOR PORTABLE. Model 
RSW -I. Two short bands, trawler and medium 122.8.0 

6- TRANSISTOR PORTABLE. Model UXR -I. 
Prealigned I.F. transformers, printed circuit, 7 x 4M., 
high flux speaker. Real hide case ... EI4.3.0 
TAPE RECORDING/PLAYBACK AMPLIFIER 
Stereo (TA -IS) ... 124.10.0 Monaural (TA -IM) EI9.2.6 

STEREO CONTROL UNIT USC -I. 
Luxury model with press- button inputs 
to suit any pick -up or tuner and most 
tapeheads. Output 1.3 v. R.M.S. per 
channel. Printed circuit construction. 

¿19.10.0 

MALVERN 

AMATEUR TRANSMIT- 
TER. Model DX -1000 
Covers all amateur bands, 
160 -10 m. ISO w. D.C. input. 
Self contained with power 
supply. Modulator, V.F.O. 

£74.19.0 

Heib 

S-99 

DX -1000 
Sin. OSCILLOSCOPE. Model O -12U. Wideband amplifiers 
essential for TV servicing. F.M. alignment, etc. Vertical freq. res- ponse 3 c /s -5 Mc /s without extra switching. T/B covers 10 cls -500 kc /s in 5 ranges ... ... ... ... ... 138.10.0 
PORTABLE SERVICE OSCILLOSCOPE. Model OS -I. Compact portable scope ideal for servicing and general work. Y amplifier sensitivity 10 mV /cm; response. 3 dB 10 c /s -2.5 Mcls. Time base 15 c /s -I50 kc /s. Printed circuits. Case 71 x 41 x 12 #in. long. Wt. only 10116. ... ... 619.19.0 
THE "MOHICAN" GENERAL COVERAGE 
RECEIVER, Model GC -I U. Fully Transistorised 
Including 4 piezo -electric 
transfilters. Excellent port- 
able or general purpose 
receiver for the amateur and 
short -wave listener. L39.17.6 

VAR. FREQ. OSCIL- 
LATOR. Model VF -I U 
Calibrated 160 -10 m. 
fundamentals 160 and 40 
m. Ideal DX -40U and sim- 
ilartransmitters. El 1.17.6 

HI -FI F.M. TUNER. Tuning range 88-108 Mc /s. Tuning 
Unit (FMT -4U) with 10.7 Mc /s I.F. output 1E3.2.0 inc. 
P.T.) I.F. Amplifier (FMA -4U) complete with cabinet 
and valves (112.6.0) ... ... ... Total EIS.8.0 

AM FM Tuner 

TA-IS 

GC-IU 

E -W STEREO AMPLIFIER. Model S -33. 3 w /chl 
inputs for radio -tape and gram., Stereo or Mono ganged 
controls. Sensitivity 200 mV. ... ... 113.7.6 

SINGLE CHANNEL AMPLIFIER. Model MA.I2. 
10 -12 watt Hi -Fi amplifier. Extremely low distortion 
and wide frequency range ... ... ... 111.9.6 

Money Saving "PACKAGED 
DEALS" of Complete Stereo 

Equipment from £46.6.0 

HI -FI EQUIPMENT CABI- 
NETS. Range available to meet 
various needs. Details on request. 
(MALVERN equipment cabinet 
illustrated on the left) from 
111.12.6 to 118.10.0. 

STEREO HEAD PREAMPLI- 
FIER USP -I. Ideal for boosting 
tape -head output and low output 
pick -ups (e.g. Decca ffss) E7.7.6 

..411..11.111.... 

HI -FI SPEAKER SYSTEM. Model 
SSU -I. Ducted -port bass reflex cabinet 
"in white." Two speakers. Pedestal 
model El 1.19.6. Bookcase model. 

111.5.0 

"COTSWOLD" HI -FI SPEAKER 
SYSTEM. Acoustically designed en- 
closure "in the white" 26 x 23 x 15 =in. 
12ín. bass speaker with tin. speech 
coil, elliptical middle speaker. Pres- 
sure unit covers the full freq. range 
of 30- 20,000 t /s., complete with 
cross -over unit, level control, etc. 

123.4.0 
AUDIO & DO- IT- YOURSELF 

accessories also available 

Assembled models also available- prices on request. 
Deferred terms available over £10. Free Delivery U.K. 

Please send me FREE CATALOGUE (Yes /No) 
Full details of model(s) 

NAME 

ADDRESS 

PW10 

COTSWOLD 

DAYSTROM LTD. 
Dept. P.W.10, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 
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R.S.C. (Manchester) LTD. ADDRESSES AT TOP OF ADJOINING PAGE R.S.C. (Manchester) LTD. - 
AUDIOTRON HI -FI TAPE RECORDER KIT 252 eiás. 
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN IIOUIt 17/6 

Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape 
Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty 
Tape Spool, a Reel of Best quality Tape and a Handsome Portable carrying Cabinet with latest 
attractive two -tone polychrome finish, size 141 x 15 x Olin. high, and circuit. Total cost it purchased 
individually approximately £40. Performance equal to units in the £60 -£80 class. S.A.E. for leaflets. 

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 
PLUS 

MAINS 

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 All. High sensitivity. 
Includes 5 valves. ECC83, ECC83, 
EL84, EL84, EZ81. High Quality sec- 
tionally wound output transformer 
specially designed for Ultra Linear 
operr-tlon and reliable small con- 
densers of current manufacture. IN- 
DIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". 
Frequency response ± 3 D.B. 30- 30,000 
c /s. Six negative feedback loops. 
Hum level 60 D.B. down. ONLY 22 
millivolts INPUT required for FULL 
OUTPUT. Suitable for use with all 
makes and types of pick -ups and 
microphones. Comparable with the 
very best designs. For STANDARD or LONG PLAYING RECORDS. For 
MUSICAL INSTRUMENTS such as STRING BASS, GUITARS, etc. 
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNIT. Size approx. 12- 9 -7in. For A.C. mains 200 -250 v. 50 c.o.s. Output 
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring diagrams supplied. Only Gns. Carr. 
(Or factory built 51/- extra). 10/- 
If required louvred metal cover with 2 carrying handles can be supplied fur 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9, and 9 monthly payments of 24/9. Send 
S.A.E. for illustrated leaflet detailing Ready -to- assemble Cabinets. Speaker. Micro- 
phones, etc., with cash and credit terms. 

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 of "lift" 
and "cut ". Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECC83, 
ECC83, EL84, EL64, L'7,ß1. Outputs for 2 -3ohm speakers. 
Point -to -Point wiring diagrams and in- 8 Gns. structions supplied. Send S.A.E. t'or leaflet. 
Full constructional details and price list 2/6. Carr. 10 / -. 

Kit can be assembled, ready to use, 59/6 extra. 

H.P. TERMS. Deposit £2.13.9 and 12 
monthly payments of 44/ -. Cash price 
if settled in 3 months. Or supplied less 
Tape Deck. Cash 13 ens. Carr., 10 / -. Or 
deposit 2 gns., and 12 monthly payments 
of 23/9. 

HI -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos. Standard replacement 
for Garrard, B.S.R. and Collaro, 19/9. 
Acos Stereo- Monaural 49/9. Ronette 
Stereo -Monaural 59/6. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/ , 
Low Impedance Erase. 12/6. 
PICK -UP ARMS. Complete with latest 
Acos/Iii-fl Turnover head and rest. 
Only 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9, R.T.C. 19/9, Acos Me 40 25/9. 
Acos Mic 45 29/9. Stick type Acos 39 -1 

stand 
59/9. Lapel type 35 /9nd 

heavy table 

COLLAR() JUNIOR 9 -speed Single 
Player Unit and Crystal Pick -up with hi-fi 
Turnover head. Only 23.19.6. 
COLLARD CONQUEST 4 -SPEED 
AUTO -CHANGER, with high fidelity 
Studio pick -up. Latest model. For 
200 -250 v. 50 c.p.s. A.C. mains. Our 
price £6.19.6. Carr. 5/6. 
COLLARD RC 457 4 -SPEED MIXER 
AUTO- CHANGERS. Turnover Studio 
head, for 200 -250 v, A.C. £7.19.6. Carr. 4/6. 
B.S.R. UA8 4 -speed AUTO-CHANGERS 
with hi-fi turnover head. £6.19.6. Carr. 4/6. 
(:1.:3.4 MINIATURE 2 -3 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 
111 x 2/ x 211n. Controls; Vol. and Tone 
with switch. Only 59/6. 

R.S.C. BATTERY CHARGING EQUIPMENT Guaranteed lor A.C. 
gains 20 

200-250v., 50c /a 

Assembled ASSEMBLED BATTERY CHARGER KITS 
CHARGER, former. 

of Mains Trans - 
612v. 4 -5 amps. former. F.W. Bridge, Metal 
Fitted Ammeter and 6 v. or 12 v. Rectifier. well ventilated steel 
variable charge rate 2 amps. case. Fuses. Fuse -holders, 
selector. Also selec- Fitted Ammeter Grommets, panels and circuit. 
tor plug for 6 v. or and selector Carr. 3/6 extra. 
12 v. charging. Lou- plug for U v, or 6v. or 12v. 1 amp. 24/9 

CHARGER KIT', 12v. 14 amp. or , 
vred steel case with 12 v. Louvred As above, with Ammeters 25/9 

24v. 7 amp. Consisting of mains trans. staved blue hammer metal case fin- 6 v- 2 amps. 25/9 
finished. Fused Ished attractive 6v. or 112.2 amps. 31/6 

20cä0- 250 
Ammeter, 

F.W. Bridge) selenium ,,' and ready for 69/9 6 v. or 12 v. 2 amps. inclu- 
Rectifter,F Ammeter, Fuses, Variable use with Carr. 5/- hammer blue. slue of Ammeter 
Resistor and Circuit. Only 6 ens mains and output Ready mains 6 v. or 12 v. 4 amps. 49/9 
Carr. 15 / -. Please state if 12v. or '24v. leads. Terms: and output 6 v. or 12 v. 4 amps. with 
kit required. Deposit 13/3 and 5 Ammeter and variable charge 

SOLDERING IRONS. 230 -250 v. 30 monthly payments leads, rate selector 59/9 

watts. First quality. For Radio 13/3. 6/12 v. 3a., all Double Only CHARGER AMMETERS. 
work. 19/9. Spare elements and bits facilities as above. Fused. 49'9 0-1.5 a.. 0 -3 a., 0 -4 a.. 0-7 a., 
available. Only 59/9, carp. 3/9. Carr. 3/9. 0-25 a., 0-60 a. 8/9. 

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, Fuseholder 
and circuit. 59/9. Carr. 4/6. 

R.SC. MAINS TRANSFORMERS (Gu2 tUFFD) 
Interleaved and Impregnated. Prim- 
aries 200-230-250 v. 3(1 e /s. Screened 
TOP SHROUDED DROP THROUGH 
250 -0-250V. 70mA. 6.3v. 2a, 0- 5 -6.3v. 2a 17/9 
350-0-350v. 80mA. 6.3v. 2a, 5v. 2a .. 18/9 
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 25/9 
300 -0-300v. 130mA, 6.3v. 4a, 6.3v. la, for 

Mullard 510 Amplifier .. 29/9 
300-0-300v. 100mA, 6.3v. 4a, 0- 5 -6.3V. 3a, 28/9 
350 -0-350v. 100mA, 6.3v. 4a, 5v. 3a .. 26/9 
350- 0 -350v. 150mA, 6.3v. 4a. 0- 5 -6.3v. 3a. 29/9 
FULLY SHROUDED UPRIGHT 
250- 0 -250v. 60mA. 6.3v. 2a, 0- 5 -6.3v. 2a, 

Midget type 21- 3 -31n. .. 17/11 
250- 0 -250v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a. 27/9 
300- 0 -300v. 100mA, 6.3v. 4a, 5v. 3a 27/11 
300- 0 -300v. 130mA, 6.3v. 46, C.T. 6.3v. 

la, for Mullard Amplifier 33/9 
350- 0 -350v. 100mA. 6.3v, 4a, 5v. 3a 27/11 
350 -0-350v. 150mA, 6.3v. 4a, 5v. 3a .. 35/9 
425- 0 -425v. 200mA, 6.3v. 4a, C.T. 5v. 3a 55 /- 

FULLY SHROUDED (continued)- 
425-0-425y. 200mA, 6.3v. 4a, C.T., 6.3v. 

4a C.T., 5v. 3a. . 59/9 
450- 0 -450v. 250mA, 6.3v. 9a C.T. 5v. 3a 69/9 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 : 1 for 

4/6 
Small Pentode. 50.600 to 312 .. 4/6 
Small Pentode 7 /6.00012 to 312 - M Standard Pentode 5,000 to 312 .. 
Standard Pentode 7,000 to 313 .. 5/9 
10.00012 to 312 .. . 5/9 
Push -Pull 8 watts, EL84, or 6V6 to 

30 or matched to 1512 9/9 
Push -Pull 10-12 watts to match 6376 

or FL84 to 3 -5 -0 or 150 .. .. 19/9 
Following types for 3 and 1512 speaker-: 
Push -Pull 10 -12 watts 6V6 or ELM .. 18/7 
Push -Pull 15 -18 watts. 61,6, KT66 .. 22/0 
Push -Pull for Mullard 510 Ultra 

Linear . .. .. . 29/9 
Push -Pull 20 watts. sectionally 

wound. 6L6, KT66, ELM, etc. .. 48/9 

MIDGET MAINS Primaries 200 -250 v. 
50 c /s. 250 v. GO mA. 6.3 v. 2a .. 11/9 
250-0 -250 v. 60 mA, 6.3 v. 2a. . 12/11 
Both above size 21 x 29 x 21ins. 
FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c /s. primaries 6.3 v. 
1.5a. 5/9; 6.3 v. 2 a, 7/6: 0 -4 -6.3 v. 2a, 7/9; 
12 v. 1 a., 7 /11; 6.3 v. 3 a. 8/11; 6.3 v. 6 a. 
17/6: 12 v. 1.5 a. twice. 17/6. 
SMOO'=IIING CHOKES 
150 mA, 7 -10 H H 250 ohms .. .. 11/9 
100 mA, 10 H 200 ohms .. .. .. 8/9 
80 mA, 10 H 350 ohms .. .. .. 5/9 
60 mA, 10 H 400 ohms ,. 4/11 
CHARGER 'TRANSFORMERS 
All with 200 -230 -250 v. 50 c/s Primaries: 
0 -3 -15 v. 1: a. 12/9: 0 -9 -15 v. 2 a. 14/9; 0 -9 -15 
v. 3 a., 16/9; 0 -9 -15 v. 5 a, 19/9; 0 -9 -15 v. 
6 a, 23/9: 0-9 -15 v. 8 a, 28/9. 
AUTO (Step up /Step down) TRANS. 

0- 110/120- 230/250 v. 50 -80 watts, 13/9; 
210 watts. 39/9: 150 watts. 27/9. 
MICROPHONE TRANSFORMERS 
120 1 high grade, clamped. 6/9; 120 : 1 

Potted. Mu -metal screened, 9/9. 
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RSC (Manchester) MAIL ORDERS to 29 Moorfeld Rd., Leeds 12. Terms: C.W.O. or C.O.D. No C.O.D. under E1 Ltd. Postage 2/9 extra under O. 4/6 extra under ES Trade Supplied. S.A.E. with oll enquiries please. BIRMINGHAM: SHEFFIELD; HULL: LIVERPOOL: BRADFORD: LEEDS: MANCHESTER 6 Gt Western 
Arcade 
(Opg. Snow Hill Stn) 
(Half -day Wed.) 

13 Exchange St. SI Savile St 73 Dale St. (8 mina. S6 Morley Sc. 5 -7 County 8-10 Brown St. Castle Market from Lime St. or (above Alhambra (Mecca) Aronde, (Market St.) Bldgs. Exchange Stations) Theatre) Bnggate 
(Half -day Thurs.) (Half -day Wednesday) (No half day) 

SENSATIONAL STEREO OFFER 
A complete set of parts to (4 Gns.) construct a good quality 
Stereo amplifier with an undistorted output total . watts. ForA.C mains in- 
put of 2)0 -250 v. Including pair matched 
Olin. speakers. Sensitivity 130 in. :. 
Ganged Vol. and Tone Controls. Preset 
balance control. Full instructions and 
point -to -point wiring d1 rams supplied. 
Stereo Pick -up Head 19 /0 extra with 
above only. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db down. Frequency response ±3 db. 
31- 50,003 c /s. A specially da lined sectionally wound ultra linear output 
transformer is used with 307 output 
valves. All components are chosen for reliability. Six valves are used EF80, 
EF88,, 807. 807, GZ34. Separate 
Baas a.id Treble Controls are 
Minimum 

OF MICRÓPHÓIÑÉsORat ANY KIND 
SUITABLE. The unit Is designed for 
CLUBS SCHOOLS THEATRES, 
DANCES HALLS or OUTDOOR FUNC- 
TIONS, etc. For use with Electronic 
ORGAN, GU :TAR. BASS 
OUT PUT SOCKET 

long-playing 
ROVIES L T. and 

H.T. for a RADIO FEEDER UNIT. 
An -xtra input with associated vol. 
control is provided so that two separate 
inputs such as Gram. and 'Mike' can be 
mixed. Amplifier operates on 200 -350 v. 
50 c /s. A.C. Mains and has output for 
3 and 15 ohm puss wit Complete 

ly pun hod I I Gns. chassis and point -to -point 
Carr. wiring diagram} and in- 

10/- structions, If required 
e sai id f9c ying handlee can beuppCeor 19/9. The 

amplifier can be supplied, factory Quilt 

guarantee. 
EL34 output valves and 12 months 

TERMS eDEPOSIT 30/0 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers 
available at competitive prices. 

SUPERHET FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amilifiers). 
Delayed A.V C. Controls are Tuning. 
W /Ch. and Vol. Only 260 v. 15 mA. H.T. anJ 
L.T. of 8.3 v. 1 amp. required from ampli- 
fier. Site approx. . x 8 x 7L. high. Simple 
alignment procedure. Point- to-Point 
wiring diagram.;. Instructions and priced 
parts list with illustrations, 0/8. Total 
building cost 54.15.0. S.A.E. for leaflet. 

WE STOCK ARMSTRONG and JASON 
EQUIPMENT, GOODIIANS and W.B. 

SPEAKERS. 

P.M. SPEAKERS. 101n. W.B. "Stentor- 
ian" 3 or 15 ohms type HFI012 10 watts, hi- fidelity type. Recommended for use with our All Amplifier. 54.12.9. 121n. R.A. 
3 ohms 10 watts (12,000 lines), 59/6. 
TW :tETEItS. Plessey 0 0 19/0 15 B 25/9. R.S.C. EQUIPMENT CABINET. Size 
and appearance as Standard Bass Reflex Cabinet. Top hinged. Base board .diuo- table 0 one. 
Jason F31TI V.H.F./FM Radio Tuner de- 
sign. Total costs of parts including valves. Tuning dial, Escutcheon, etc., 28.1'.9. Other Jason equipment in stock. 
LINEAR Lié MINIATURE: 4/S WATT QUALITY AMPLIFIER. Suitable for 
any record playing unit, and most micro- 
phones. Negative feed -bank 12db. sep- arate Bass and Treble Controls. For mains 200 -250 v. 50 c /a. Output for 2-3 
ohm speaker. ?dullard valves E080, E0083, EL94. Size only 7- 3-5f1n. high. 
Guaranteed 12 months. Only 33.12.3. Send S.A.E. for leaflet. Terms: Deposit 

i and 5 mont :lily 'aynents no C. 

I21n. 10 WATT HIGH QUALITY 
LOUD- 

SPEAKER 

In Walnut 
veneered 
cabinet. 

alum 12,000 
Ilr.es.Speech 
toll 3 ohms 
or 15 ohms. 
Only 54.19.8 
Carr. S /-. 
Terms: De- 
rosit 11/3 

and 8 mon.l,iy payments of 11 /3. 
121n. 20 WAT, HI -FI LOUD - SPEAKXRS IN :4.IiINETS. Sive 18 x 
18 x 101n. Finish as bove. Terms: Deposit 
11/9 and 9 monuily : ayments of 17/9. Only 27.0 P.R. Carr. a /8. 

R.S.C. 4 -5 WATT A5 HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the homo, small cluh, etc. Only SC millivolts Input Is re- attired for full output so that It Is suitable for use with the latest high fidelity pick -up heads. In addition to all Other types of plek -ups and practically all 'mikes'. Separate Bass and Treble Controls are provided. These give full lois$- piajing record equalisation. Hum level I. negligible being 71 lib. down 15 db. of Negative feedback Is used. H.T. or 300 v. 25 mA. and L.T. or &3 s. 1.5 a. is availab:e for the supply of a Radio Feeder Unit, or Tape -Deck pre -amplifier. For A.C. mains input of 200- 230 -:óu v A, c s. Output for 2-3o speaker. Chassie is not alive. Kit la complete In every detall and Includes fully punched chassis ( with haseplate) wits Blue hammer finish and porn: -to -point wiring diagrams and Instructions. Exceptional value at only 54.15.0, or assembled ready for use 2 :/- extra. Plus 3l0 cart.: or Deposit 22/6 and monthir payments of 2 /8 for assembled unit. 

R.S.C. PORTABLE GUITAR AMPLIFIERS. (For 200 -250 v. A.C. Mains) Junior 5 watts High Quality output. 
Separato Bass and Treble "Cut" and "Boost" controls. Sensitivity 15 m.v., Twin Inputs. (Ugh Flux ein. Loud :peaiter built -1n ". Handsome, strongly made Cabinet (size approx. 14 x 14 x 71n.) fln.sbed in attractive and durable oollcrome, and hnged carrying handle. crying 
Deposit E1 and 0 
monthly 01yments 
of El. Send S,A.E. tor ieafiet. Carr. 10/ , Senior SO watts High Fidelity output Separate fleas and Treble "Cut" and "Boost" controls. Twin separately controlled high gain inputs so that 
two Snstrumen.s such as Guitar and StnnJ Bass can be used at the same 
:Ime. Two loudspeakers are incorporated, 

high Fula lain. for Bass notes and a 
7 x 4 in. ellirticul for Treble. Cabinet it 
well made and finish: Al as Junior modrl. Size approx. 18 t: 10 x 91n. 1. Gns. 
i monthly paDyments3of9 4/9. Tarr. 10, send S.A.E. for leaflet of this or 15 watt. Super HI -FI 16 Watt. All faollities as 
10 watt. Cabinet size ^A x 15 x 131ns. Terms: Deposit 2,,.11.8, and nine monthly payments of 51/9 Cash 22 gas. Carr. 12/8. Trsmolo units on half pace ad. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Typo .1511. Al. ai. -d i Type BM... Size 3 e 5: battery elimin...of - 2010. Supplies 120 v. Size 30 x 4; x 21a , ä0 v. and 30 v.. 40 mA. appron. Completes) :and 2 v. 0.4 a. to 1 amp. replaces battery sue- ully smoothed. There- plying 1.4 v. and 90 e. b completely re- where A.C. mains 20a - Y 

sf :Lacing both H.T. 
250 v. 50 q/e is avail- 

. 
'iattcr/es and L.T. able. Suitable for al, Il s)e...' - . v. accumulators battery portable - - when connected to receivers requiring w3 ¡ A.C. mains eupplY 

1.4 and 90 v. This l' 00 -250 v. 'n cis. includes low consump- SUITABLE FOR ALL ,ton type RATTERY ItECEI- 
Comoletc kit with diagrams. --i.,, or VF:RN normally using 2 v. accumulator. 

with ready to use. 48/8. 
instructions, 4 ̂ /B o Jreeady for Ilse, 

diagrams 
5^í5a 

TRANSISTOR RADIO CHARGER/ELIMINATOR UNITS. Ready for use, fitted Snap On" clips. When connected to 200.150v. A.O. mains will charge P v. battery or replace same. PP3 Size 19/9. Larger si a 29/9. 

it.S.C. BASS REFLEX CABINETS JUNIOR MODEL Specially designed ,or W.B. HF1C12 Speaker, but suitable for any good quality 101n. speaker. Acouctl- calli, lined and ported. Polished wtlnut veneer finish. Size 18 x 12 x 101n. Hand- some appearance. Enture superb repro- ductlon or only 93.19.5g,, STANDARD 7.IODEL. As above but for 
121n. speakers. Size 20 x 15 x 131n. Espe- Mally recommended for Audlotrine Loud- speaker systems. 25.10.0. Suitable legs with brass ferrules, 19/8 per set of 4. 

R.E.C. CORNER 
CONSOLE 

CABINETS 
Polished walnut ven- 
eer finish. Pleaaing 
design. Junto: Model 
size 20 x 11 x lin. for 
Ex m. or lO a Gin. 
speakers 10.9. Standard Model, mua 
27 x 0 x 121n. for 3 
or l000in. speaker, 
SENIOR MODEL. 
Size 30 x 20 x 161n. 
for 121n. Speaker. 
Suitable Speaker 
systems below. 
Only 7 gus. 
AUDIOTRINE HI -FI SPEAKER BYO- 
TEM.:. Consisting of matched 121n. 
1,0011 line, 16 ohm high quality speaker: 
cross -over unit (consisting of choke, 
condense:. etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproducton 
Stands_d 10 watt rating 84.19.9. Carr. 5 / , 
O_ Senior 15 watt. 7 im.. Carr. 7 /8. 

AUDIOTRINF 
EQ U IPMENT 
CABINETS 
Size 30 x 15 x 
18ín. Beautiful 
walnut venee- 
red fln.sh. Ele- 
gant contem- 
pary dosteen. 
Robustcon- struotton. 
Uncut remov- 
e ble baseboard 
Depth above 
baseboard 4I' Only 123 ene. 
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LIN FAR Tit 1.)11 ) IA 1/ P It h -a1I P I' NIT 'type TPU /1, with 3 

control,. volume, am pli Lude and Ireq-. envy. Inputs for guitar 
and microphone. Requires power supply of 250 v. 10 mA and 6.3 v. 
1 a.. available from any R.S.C. or LINEAR amplifier. The unit is 
merely connected to normal input socket of hl -fi amplifier or 
Guitar amplifier. Only 5 gns. 

D.C. SUPPLY KIT. 12 v. 1 a. consisting of a partially drilled 
metal case. mains trans., F.W. Bridge Rectifier. 2 fuseholders 
and fuses. Change Direction switch, variable Speed regulator 
and circuit, For 200 -250 v. A.C. mains. Suitable for Electric 
Trains. Limited number available at 29/11. 

SELENIUM RECTIFIERS 
F.W. BRIDGE 24 v. 2 a. .. .. .. 14/9 

6/12 v. 1 a. .. .. 3/11 
6/12 v. 2 a. .. .. 6 /11 H.T. TYPES H.W. 
6/12 v. 3 a. .. .. 9/9 150 v. 40 mA .. .. 3/9 
6/12 v. 4 a. .. .. 12/3 250 v. 50 mA .. .. 3/11. 
E 12 v. 6 a. .. .. 15/3 250 v. 60 mA .. .. 4/11 
6/12 v. 10 a. .. .. 25/9 250 v. 80 mA .. .. 5 /11 
6/12 v. 15 a. 35/9 250 v. 250 mA 11/9 
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 

B.S.R. MONARDECK TAPEDECKS Speed 311n. per sec. With 
high quality recording heads, £6.19.6. Carr. 5/ -. Cabinets. to take 
Deck and amplifier 39/8. 

LINEAR TAPE PILE -AMPLIFIER Type LP /1. Switched 
Negative feedback equalisation. Positions for Record I:in. 
31in.. 7i1in. and Piayback, EM84 Recording Level Indicator. 
Designed primarily as the link between a Collaro Tape 
Transcriptor and a high fidelity amplifier, but suitable for 
almost any Tape Deck. Only 9 gns. S.A.E. for leaflet. 

TELEVISION RECTIFIERS. 250 v., 200 mA. Small size. Only 
5/9. 
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. . 

RI -FI 10 -WATT AMPLIFIERS 
Brand new. Manufacturer's discontinued line. Fitted latest 
Mallard valves. Dual inputs for "mike" and gram.. etc. Bass 
and Treble Controls. High sensitivity and quality. Output for 
3 ohm or 15 ohm speaker. For 230 -250 v. A.C. £7.19.9 Carriage 4/6. 

THE SKYFOUR T.R.F. RECEIVER. A design of a 3 -valve 
long and medium wave 200 -250 v. A.C. Mains receiver with selen- 
ium rectifier. High gain H.F. stage and low distortion detector. 
Valve line -up 6E7, SP61. 6V6G. Selectivity and quality excellent. 
Simple to construct. Point -to -Point wiring diagrams, instruc- 
tions and parts list, 1/9, maximum building costs 24.19.6, inc. 
attractive Walnut veneered wood cabinet 12 x 61 x 51ín. 

R.S.C. 'TRANSISTORISED GRAM AMPLIFIER. Output 1 

watt, for 3 I2 speaker. Transistors Mullard OC71, OC81D, OC812. 
Fitted Vol. Control with switch. Assembled and tested. Suitable 
for any normal crystal pick -up. Only 89/6. 
MULTI -METERS. CAIGY MI. Sensitivity 2000 ohms per volt. 
A.C. and D.C., 54/-, A.10. Basic Meter sensitivity 155 micro - 
amps. A.C. and D.C. ranges £4.17.6. B.20. Sensitivity up to 
10,000 ohms per volt. A.C. and D.C. £6.10.0. 

EX. GOVT. SELENIUM RECTIFIERS. rIFIERS. 12V, 15 A311'. 
RIV, (Bit Mil E,. Only 19/9 

EX. GOVERNMENT ACCUMULATORS. Size 71 a 4 x 2in., 
2v. 16 A.H. brand new, 6/9 ea., 3 'or 15 /6. 

EX. GOV E. SMOOTHING CHOKES. 200 mA, 3-5 Ii, 50 ohms, 
Parmeko 8/9; 100 mA. 5 H, 100 ohms 3/11: 150 mA. i0 H, 50 ohms 
9/9: 80 mA, 20 H, 900 ohms 8/9: 120 mA, 12 H, 100 ohms 8/9: 50 mA, 
50 H. 1,000 ohms 8/9; 100 mA. 10 H, 100 ohms 6/9: 60 mA, 5 -10 H, 250 
ohms 2/11. 
EX. GOVT. MAINS TRANSFORMERS. Primaries 200 -250 v. 
50 c.p.s. A.C. 
250v. 60mA 6.3v. 2a .. .. .. .. .. .. 11/9 
250 -0-250v. 60mA 6.3v. 2a. .. .. .. .. .. 12/9 
300- 0 -300v. 60mA 6.3v. 2a .. .. .. .. .. 12/11 
3,500v., 5mA 2v. 2a . .. .. .. .. .. .. 3919 
0- 35- 40- 45 -50v.. 300mA 6.3v. 3a .. .. .. .. .. .. 17/9 
12v. 20a. (cary. 7/61 .. .. .. .. .. .. .. 59/9 

COMPLETE POWER PA('K KIT, 19/11. Consisting of Mains 
Trans., Metal Rectifier. Double electrolytic, smoothing choke 
chassis and circuit. For 200 -250v, A.C. mains. Outputs 250v. 
60mA, 6.3 v. 2a. 

R.S.C. POWER PACK. 39/9. Louvred metal case only 8 x 5i o 
2iíns. Stove enamelled. For 200 -250v. A.C. mains. Output at 4 

pin plug and socket 250 v. 60 mA, fully smoothed and 6.3v. 2a. Suit- 
able for power requirements of almost any Pre -amp or Radio 
Tuner. 
R.S.C. BABY ALARM or INTERCOMM KIT. Complete set 
of parts with diagrams. etc. Housed in two cabinets of pleasing 
design. High sensitivity. For 200 -250v. A.C. mains. Fully isola- 
ted. Controllable at both units. An Intercomm of this class 
would normally cost £20430. Only 79/8, cary. 5 / -. Or assembled 
ready for use £5.15.0. 

R.S.C. (Manchester) ADDRESSES 
LTD. AT TOP OF ADJOINING PAGE 

: TECHNICAL 
TRAINING 
in radio 
television and 
electronics 

Whether you plan to have your own business, to 
become an electronics engineer, to take up a career in 
industry, or to brush -up your knowledge and study 
new developments, transistors, etc., an I.C.S. 
Course will help you to success. You learn at home 
in your own time, under expert tuition. Moderate 
fees include all books. 

EXAMINATION COURSES FOR:- 
C. & G. Radio 

and 

TV Servicing Certificate 
(R.T.E.B.) 

British Institution of 
C. & G. Telecom. 

C. & G. Radio 
Amateurs' Exam. 

(Amateurs' Transmitting 
Licence) 

P.M.G. Certificates in 
Radiotelegraphy 

Radio Engineers, etc. 
Technician's Cert. 

LEARN AS YOU BUILD 
Practical Radio 
Servicing Course 
A basic course in radio 
electronic and electrical 
theory backed by thorough 
practical training. You 
build radio receivers, 
signal generator and 
multimeter. 

Post cis :eoupoun TODAMI for FREE book on 
careers in Radio, -od full details of other I.C.S. Courses 

7 P 
INTERNATIONAL CORRESPONDENCE 

SCHOOLS 
(Dept. I71), Intertext House, Parkgate Road, 

London, S.W.I I. 

Please send book on 

Name _ 
(Block Letters Please) 

Address 

Occupation 10.62 

v 

INTERNATuONALnGORI tSrc:!DENCE'SCHOOLS 
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462 PRACTICAL WIRELESS * 
return of posS * by 

10% DISCOUNT 
SPECIAL OFFER TO 
PURCHASERS of any 
SIX VALVES marked in 
blank type (15% in 
domo). Poet: 1 valve, 
8d., 2-11, 1/ -. 

NEW LOW 
PRICES 

GUARAN- 
TEED 3 
MONTHS 

CURANOS. Al vamee 
are new or of fully 
guaranteed ex- Govern- 
meut or ex -equipment 
crisis. Satisfaction or 
Money back Grned UP. 
on Goode if returned tan 
used within 4 Jaye. 

0Z4 5/.(1A07 7/S 
1A5GT 6/- 8AK5 5/- 
1A7GT 111- SALI 31- 
1C6GT 9/- SAM 3/- um 8/- 6AQ5 6/- 
11)8 9/9 OATS 5/9 
1H5GT 9/9 6A118 7/6 
1L4 8/8 6137 8/6 
11.D5 3/8 6B80 S/- 
1LNS 4/9 OBAB 6/9 
1N5GT 9/9 811E8 6//0 
1R3 6/6 68680 15/- 
184 8/- BBBB 6/- 
185 4/6 eBJe 6/- 
1T4 8/8 6BR7 9/6 
2A3 6/6 613W6 7/S 
2A7 9/6 

g6BW7 
6/8 

3A4 
eA5 9/- 904 6 4/9 

3116 4/6 605 5/6 

3QáGT 8f- 609 11%- 
384 8/- 6CD60 19/6 
3V4 6/9 60516 7/9 
6R401 12/6 6D2 8/- 
6T4 8/- 6173 9/0 
51740 4/9 6D8 4/8 
61411 7/9 OM 4/9 
6130 5/9 8F6R 5/9 
MOT 9/9 6P12 8/. 
614G 11/- 8F13 6/9 
5Z4 11/- 6F14 9/6 
bZ40 7/6 6F16 9/6 
6240T 11/- 6E16 8/- 
6/301.3 9/. 8F19 6/6 
8A6 4/9 8F5S 6/6 
61,7 10/- 61"24 12/- 
6A80 8/6 6E25 13/- 
BABOT 13/6 6F32 6/8 
8A148 7/- 6F33 6/6 
6AC7 8/9 0J5 4/5 
BAGS 8/- 6756 8/- 

MOT 4/- 
626 4/- 
627 13/9 
6370 4/9 
6J7GT 7/6 

tlKSGT 8e 
6K7 5 
6/1711 2jB 
6K70T 4/6 
BKBOT 8/9 
SKIS /6 
61,1 19/8 
61.60 8/9 
SL18 9/- 
61.19 11/- 
61433 8/- 
61.1112 6/9 
8LD80 7/9 
6S7 7/b 

8P86 8s6 
61121 12/6 
8Q70 6/. 
6Q7C1T 8/6 
6117C3 6/0 
88A7 5/6 
6807 4/9 
89117 3/. 
69E7 
6131,70T /0 

SSN7GT 4/6 
60Q7 5/9 
6C87 8/6 
6U40T 10/6 
6160 5/- 
6VOGT 6/- 
BX2 7/9 
8X4 6/- 
6X50 5/- 
6S3GT 6/6 
6Y60 7/8 

76S 98 
787 7/9 

706 7/6 
7117 7/8 
7K7 9/6 77 88 
7067 1%6 

7V7 7/9 
7Y4 6/9 
7Z4 7/- 
OM 8/- 
1001 11/9 
1002 14/6 
10014 8/- 
1011 6/9 20P4 18/- 

I 
10E9 

10/. 86A80 18Ì- 
101.14 7/.201.80 5/9 
/OLDS 7/9 261.601 7/9 
10141)1114/8 26150 8/- 
101.1)12 8/- 23Z4G 7/- 
t0P13 11/. 2525 8/- 
101114 0/- 22260 8/- 
101'18 7/- 3oC1 -/. 
12A6 1/9 30013 11/6 
12A118 9/- 30F6 6/- 
19AT8 7/6 3011.1 9/6 
12AT7 5/6 30L1 6/9 

9/6 
12AU7 8/- 30Y46 9/6 
12A718 6/6 30)13 7/8 
126A6 7/6 30P16 6/6 
12BE8 7/6 30P19 17/6 
12BH7 9/9 30PL1 9/6 
1908 8/6 33PL13 18/- 
t2E1 17/6 331.66T 8/8 
12J70T W. 35T 26/. 
I2K70T 4/9 35W4 6/9 
"2K8 Il/- 35y.4GT 5/6 

12K81IT 9/6 35Z3GT 8/- 
12070T 5/- 41 7/6 
128117 7/- 42 7/6 
12407 5/- SOCI 9/- 
128117 3/8 6001)6 19/- 
12837 

K7 4%9 6RKÜ T10%8 
1261170T 7/9 63KU 10/8 
13113 8/- 618PT 11/- 
1487 14/9 62BT 18/8 
19AQ3 7/8 73 8/8 
18130G 19- 78 8/6 
201)1 9/8 80 6/9 
80F8 9/8 83 9/8 
80L3 16/- 18513T 19/8 
20P1 8/9 403 19/- 
S0P8 12/8 807(A) 

ti/9 
813 56/- 
832 14/- 
866A 11/8 
954 2/- 
906 2/6 
1265 59 
9001 4/- 
5002 4/9 
ATP4 2/9 
AZ31 8/- 
AZ41 11/- 
1388 7/9 
010 9/6 
CBL1 E6/6 
CBL31 21/- 
CCH35 14/- 
CL33 9/8 
CY31 9/- 
D7? 8/6 
D152 5/9 
DA30 15/6 
DAC32 9/9 
DAF91 4/8 
DAF96 7/3 

FRUSTRATED EXPORT ORDER 
Amazing Value, Top Quality Factory Fresh Standard 

Superhet, plus Magic Eye Sets of Valves: - 
ECHS1 EBC81 Ezsi All for 3 I Post 
EF89 EL64 EM84 ONLY 5 " Free 

Satisfaction Guaranteed. This works out at only 5/10 per valve. 
FM Valve Kits as above plus ECC85 42/- post free. 

DET19 2/9 ECC83 6/6 EL91 41- 
D)33 9/9 000.4 8/. E6180 7/9 
DF91 8/8 E(YJ85 7/9 F:MMI e/8 
DF96 7/8 EC'Cß9 16/. 06184 9/- 
1))97 8/6 ECx:OI 4/- EM83 10/- 
Dr183 S/- Et1F80 8/8 0131 1(:/- 
DH76 8/- F.CF82 8/0 E1'51 7/9 
1)K32 111- E01121 19/6 0186 7/8 
Dk91 5/8 E0H33 78 E7.33 b/b 
DK91 7/- E01141 9/6 27.011 6/6 
1)K98 7/8 EC1181 7/9 RF.40 6/6 
131.33 8/- ECH83 8/8 EZ41 7/- 
111.35 9/- ECL80 8/- E280 8/- 
131.62 8/- ECL82 9/8 EZe1 6/6 
1)L75 e/- ECL83 11/7 FW4/3008/- 
D1.82 9/- Ec1.e6 10/8 P114/800 8/- 
DL91 BI- EF22 7/- tale 7/- 
131.92 8/- EF:l6 8/8 0232 8/9 
I)L94 6/9 EF'39 4/8 G7.34 18/8 
DL06 7/3 EF40 12/- 111.4101) 
EABC:80 8/9 E)41 8/- 8/5 
EACJ1 i/8 .:F42 -/8 111309 1./- 
EAF42 8/- EF80-RR EI- HVR: 10/: 
Ed41 7/- USA 8/- 1W4/350 7/1 
EB91 8/- WM 9/8 1W4/500 7/6 
RB03S 4/9 EF80 4/9 1(I.L31 8/C 
EBC41 8/- EF85 8/6 KT31 6/9 
EBC81 7/9 0)86 in- KT33C 4/6 
EBF80 7/9 812'09 6/9 KT36 12/6 
EBP83 9/8 EF91 3/- KT44 7/0 
14131,89 9/6 EF98 4/6 K145 8/8 
EBL91 12/6 2E96 3/. K'rUl 8/8 
EBL31 17/8 EF'183 14/- KT03 5/8 
EC:91 4/8 E1'184 18/- KT76 8/6 
ECUS' 7/8 EL32 4/6 riTW61 5/I 
ECC32 4/- 111.33 7/9 KTW62 5/C 
EOC38 4/6 F.L35 7/- KTW63 5/9 
ECC34 9/- 01.41 8/- KTZ63 5/6 
EtX`35 6/- 0L4'- 8/9 L83 2/9 
EC7C40 14/- 01.81 11/- LN15E 7/- 
EOC81 5/6 01.88 11/. MU14 7/6 
1106182 6/- E1,84 7/- N37 11/- 

178 18/- K19 11/- 
1108 16/- SP41 2/8 
1152 8/6 SP61 2/6 
P41 4/6 81125 16/. 
POl 2/9 8172150 4/6 
PAB060 141 7/6 

11/6 D114 7/8 
PC084 6/9 U14 6/- 
P(x86 8/2 018 8/- 
PC088 14/- 1.122 
PCC89 9/- 1.724 
PC018918/8 U25 
PCF80 7.026 
PCF82 7/8 U31 
PCF84 '16/- U33 
PCF88 32/8 035 
PC1.82 7/5 U37 
PC1.83 10/8 U50 
PCL84 7/5 082 
PCL85 11/6 076 
P01.86 12/8 1178 
Pù1445 8/6 0101 
PEN48 5/- U281 
dL33 8/8 13282 
PL36 9/613301 
PL3d 16/6 U309 
P1.81 8/6 13329 
PL82 6/6 63339 
P1.83 6/6 
PL84 8/- 
F1.820 8/8 
PX4 12/6 
PS25 9/6 
l'Y31 9/- 
PY31 10/- 
P180 6/9 
P161 C/8 
PY82 9/- 
P163 7/- 
"188 9/9 
P280 9/6 
R18 11/- 

6/9 
18/- 
1 / 
14. 
12/8 

S/9 

6f9 

12/8 
9/6 

15/- 

8/9 
8/9 

11/- 
U801 19/- 
UABC80 8/- 
UAF42 7/9 
UB41 /0 
UBC41 7/9 
1113081 9/6 
UBF80 8/. 
UBF89 /6 
UBL21 14/8 
UCC84 14/6 
UCC.85 /- 
UCF80 15/- 
UCH21 18/- 
U0H48 7/8 

UCH81 8/- 
UCL42 9/9 
1101.83 18/6 
UF41 7/6 
UF41 6/6 
UF80 7/- 
11 F'.43 7/6 
UFdü 14/8 
UF'89 7/- 
UL41 7/- 
U1A4 11/- 
ULM 9/9 
UL84 7/- 
UM80 9/6 
URIC 8/- 
CUB 12/6 
U117 9/8 
UU8 17/- C 11 11/- 
C'Y21 11/- 
U 141 8/- 
U 183 8/8 
VP41 6/8 
VR105 8/9 
VR150 6/9 
W6155 , 11/- 
W76 4/9 
W81 7/8 
X81M 11/- 
3033 8/6 
X65 11/- 
X66 11/- 
X70M 11/- 
X78 81/- 
X79 18/8 

163 
51 

8/8 
Z83 4/9 
Z86 9/8 
Z158 4/9 
Z719 4/9 
213152 7/9 

October, 1962 

Tubes HIGHEST QUALITY - 
COMPARE OUR PRICES 

`"' GUARANTEED NEW TYPES 

MOST MOLLARD. 
MAZDA, COSSOR, 
EMITRON, EMI. 
SCOPE, BRIMAR, 
FE/IRA/421 TYPES. 
P4600E882,1) 111 

OUR OWN 
FACTORY 

6 Mouths 18 Month. 

12in. £2. 0.0 £3. 5.0 
14in. £2.10.0 £3.15.0 
15/17ín. £3. 5.0 £4.10.0 
21 in. £3.15.0 £5.15.0 

TUBE SNIPS 
Due to huge Bulk Special Purchase 
we are °tiering MW 81/74 Tubes at 
the unrepeatable price of 29/ -, MW 
36/14 ditto, 89/ -. P.P. 12/6. The 
above are guaranteed for 0 months. 

CO -AX, standard and low lose, 25 
12/6, 50 yds., 22 /e: 100 yds., 48/8. 
Co -ax Plugs 1/8. Wall outlet boxe. 8/6. 

4 -SPEED RECORD PLAYERS. 
Latest Turntable, together with 
lightweight Stara. Galaxy dual 
eapp)dre crystal turnover pink -up 
bead. Amazing value (pick -up 
only 18 / -). 18.10.0, Carr. 3/ -. 

P.M. SPEAKERS. 3 ohm, top makes. 
Performance guaranteed, 65m., 015., 
ö/ 81e. 7 x 41n., 11/, 

13 CHANNEL T.V.a 
Table Models, Famous Makes. Abso. 
lately Complete. These sets are un- 
equalled in value due to huge purchase 
direct from source. They are untested, 
and not guaranteed to be in working 
order. Carr, etc., 15/ -. 

1216. £2.19.0 141°- £4.19.0 

TRANSISTOR PORTABLES. Med. 
and Long. 6 + diode lightweight 
approx. lib., slightly larger than 
pocket set, but much greater vol- 
ume, better quality, complete 
battery, amazing sensitivity worth Ill. Our price only 18.19.0. 

F.M. TUNER KITS. Well -known make. 
Comprising F.M. Tuning heal, guaran- 
teed none drift. Frequency coverage 
88 -100 Me /a OA81 balanced diode 
output, Magic Eye Tuning, Two f.). 
Stages and discriminate, 26.9.6. 

P.V.C. CONNECTING WIRE. IOU yds 
30 mil: Special Price 7/6. 200 yds. 30 
mil; special price, 12/0. 2506, Coll, 1 / -, 
3 Coila different colours, 4/.. Connoting 
Sex. Prices as above. 

TRANSISTORS. Red spot 3/5 ea. 
White Spot 4/6 ea, Yellow Spot 2/9 ea. 
Germanium diodes 9d. ea., 8/- dos. 

TAG STRIPS. From I way to 1.1 way. 
Mixed parcels of 25 -3/9. The best and 
cheapest way to buy!, 

VALVE HOLDERS. B76, 86. ea., 
Screened 8d. ea. 119A, 64. ea., screened 
86. ea. 

MW 31/74 
£4-0-0 

MW 38/24 
£5 -0 -0 
CAM 172 
MW 48/84 
£5 -0 -0 

4 watt AMPLIFIERS 
Further delivery of these 
excellent units to hand complete with 6F3 amplifier 
201.3 output and VU9 
rectifier. Easily converted late high gain unit, com- 
plete with good quality. 
son. speaker In attractive 
two tone bakelite case 
easily converted for guitars record players, 
baby warms, mic. 
amplifiers. Carr. 19 /- Packing, etc. 7/6. 

ASSAULT CABLE. 1,000 yds. Covered 
Steel Telephone Wire. Ideal for 
gardening, 9/ -. P.P. 4/. 

TRANSISTOR INTERCOM. High sen- 
sitivity, complete with batteries, 
usually 29. DISCOUNT PRICE 24.19.0. 

B.B.C. /I.T.A. TUNERS 
Famous makes complete with 
PCF80, P0084 valves, 38 M/c 1.F. 

Fantastic value 191 
CONDENSERS. 25 Mixed, Electrolytic, 
Many popular sizes List Value 16, 
Our Price 10 / , 
GET 15. O.E.C. High Power, Contact 
cooled, manufacture matched pr Tran- 
sistor with Push -Pull Input a Output 
Transformers, with complete 1 watt 
ampi. circuit. Knock out price 29/.. 

NEW SPEAKER CABINETS, covered 
in attractive Rexlne, Gold Metal 
front 11 /., Or complete with 7 z 4 
Speaker, 19 /, P.P. 1/6. 

ÚA20 Antoohangers latest B.H.R. 
10 mixed records. Brand New. Un- 
repeatable, 88.19.0. Also UA14. A 
Proven Choice 27.19.0. P.P. 4/ -. 

"GARRARD" 0limlme. Very latest 
Compact Aotochauger. Just released. 
Amazing value, 18.10.0, Also avalleLiq 
Garrard Model 209, 69.17.8. P.Y. 4/ -. 

100 RESISTORS 6/6 

100 CONDENSERS 10/- 
Miniature Ceramic and Oliver Mica 
Condensers 3 pIe to 5,000 pF. LIST 
VALUE OVER 15. 

IVORY /GOLD KNOBS l' Diameter, half 
price 1 /2, 5 for 4/6: lt' 118, 6 for 5/ -. 

Port: 2 lbs 2 / -, 4 Iba. 2/8, 7 lbs 3 /6, lo Iba. 4/ -, etc. No C.O.D. ALL ITEMS 
LESS 5% AND POST FREE IN DOZENS. LIST OF 1000 SNIPS, 6d, 

TECHNICAL TRADING CO. 
RETAIL SHOP 350 -352 FRATTON ROAD, PORTSMOUTH 

MAIL ORDER ONLY DEVONIAN COURT, 
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX 
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SETTING A NEW STANDARD FOR DISCRIMINATING CONSTRUCTORS 

HUNDREDS OF TESTIMONIALS PROVE THE EFFICIENCY OF OUR DESIGNS 

THE SUPER SEVEN 
EASILY THE BEST 

(7 Transistors plus 2 Diodes) 

* 2 R.F. STAGES. 

* Mullard and Surface Bar- 
rier Transistors. 

* Coverage of Medium, 
Long Waves, Trawler Band 

* Use as domestic radio, 
car radio or fit with strap 
for carry -about. 

* No aerial required except 
for use as car radio. 

* 3 -inch speaker but will 
drive a larger speaker. 

* 400 milliwatts output stage. 

May be built for £6.9.6 
SIZE: 7+ x 5+ x 1 }in. 

plus 3/6 post, etc. 

PARTS PRICE LIST AND EASY BUILD PLANS 2/- 

THE EASY -BUILD -7 
MED/L.W. 

Case as Super Seven. 

Simple construction for beginners. 7 transistors plus 2 diodes. 
Performance will amaze you. May be built for ONLY E5.19.6. 
P.P. 316. Parts price list and building plans 2e-. 

NEW TRANSONA -6 
(6 Transistors, plus 2 Diodes) 

M/L & T. BAND 

400 Mw Mullard push -pull 
output Transistors. Power- 
ful magnet 3in, high grade 
speaker. Push -pull trans- 
formers. This is a top 
performing receiver. 
Many stations listed 
in one evening including 
Luxembourg loud and 
clear. A pleasure to listen 
to. FERRITE ROD 
AERIAL. All parts sold 
separately, including pale 
blue gleaming polystyrene 
case with duo -diffusion 
grilles in red. Uses 9 
volt battery. Sockets for 
car aerial. 

Total building cost ÿ4.19.6 P.P. 31-. Size 6+ x 4+ x I }in 
"Agreeably surprised with Trawler Band reception. Luxembourg 
as loud as local. Your easy build diagram helped o lot ... my first 
attempt. " -H. S., Penzance, Cornwall (poor reception area). 

PARTS PRICE LIST AND EASY BUILD PLANS I/6 

BEGINNERS POCKET 5 
(MW /LW and TRAWLER BAND) 

(S Transistors, plus 2 Diodes) 

Designed round supersensitive 
FERRITE ROD AERIAL and 3in. 
moving coil speaker. Attractive 
case in black with speaker grille in 
red. On test Home, Light, Radio 
Luxembourg and many Continental 
stations were received. 

Total cost of all parts E2.19.6 P.P. 3/- 

EASY BUILD PLANS AND PARTS PRICE LIST 116 

THE MELODY SIX 
* Ferrite road aerial. 

* 6 new type transistors 
and top quality com- 
ponents. Attractive case 
in blue and red and 
carrying strap with 
gold trim. 

* 3in. Speaker. * M.W /L.W. 

£3.19.6 
P.P. 3/- 

Components price list and 
plans, 2/ -, 

BEGINNERS 
PUSH -PULL FIVE 

(5 Transistors, plus Diode) 

* M/C Speaker, 2;in. * Ferrite rod aerial. * Tuning condenser. * Volume /oscillator con- 
trol. * Case with speaker grille 
in red. * Fully tunable over med/ 
long waves. 

* Simple assembly dia- 
grams. * 250 Milliwatts output 
stage. * Can be built for 59/6 P.P. 31 -, or with 3in. speaker 68/- 

* PARTS PRICE LIST, etc. 2/ -. 

AFTER SALES SERVICE NAME AND ADDRESS 
CAPITAL LETTERS PLEASE 

.1.111.41. 

RADIO EXCHANGE COMPANY 
27 HARPUR STREET, BEDFORD 

PHONE 2367 (Opposite Co-op) 10 a.m. to I p.m. SAT 
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SPECIAL OFFER 
6 Watt Push -Pull Amplifier 

2 ECL82 metal rec., separate bass and 
treble cont. on aux. panel. Made for 
one of the largest manufacturers of record 
players. Used in 30 gn. unit. Size 7 x 4in. 
panel, 6 x I }in. 3 ohm output, trans. 
included. 

Our Price £4.9.6 Post 4/- 

TAPE DECKS 
B.S.R. Monardeck 

(Single speed) 3 }in. per sec., simple 
control, uses 5 }in. spools, 46.15.0, 
plus 5'6 carr. and ins. (Tapes extra.) 

COLLARO STUDIO DECK 
410.10.0, plus 516 carr. and ins. (Tapes 
extra). 

10114 WATT HI -FI 
AMPLIFIER KIT 

A stylishly finished monaural ampli- 
fier with an output of 14 watts from 
2 EL84s in push -pull. Super repro- 
duction of both music and speech, 
with negligible hum. Separate in- 
puts for mike and gram allow records 
and announcements to follow each 
other. Fully shrouded ultra output 
transformer (to match 3 -15 speaker) `- and 2 independent volume controls, 
and separate bass and treble controls 
are provided giving good lift and cut. 
Valve line -up 2 EL84s, ECC83, EF86 
and EZ80 rectifier. (Simple instruction 
booklet 116, free with kit). 

ONLY £6.19.6 P. & P. 616. 

LOUDSPEAKERS 
All 3 ohm impedance. 
2 }in 

12in. __..._.__.__......._..._._._..-- 
Goodmans 5in. tweeter --- 
E.M.I. 2 }in. tweeter ..... ._---- 
Goodmans Bin. x Sin. middle regis- 
ter speaker ....... _. ..... _ ......... ..._.._.._ 
E.M.I. 134in. x 8}in. high flux ..... _ 
Rola Celeston, approx. 9m. x 6in., 
middle register speaker ._...._........ _ 

P. & P. 116 per Speaker. 

12/6 
1216 
IS'- 

2716 
1016 
1016 

AMPLIFIER ON PRINTED 
CIRCUIT 
BOARD 

Two valve. UY85, ÚL84 with O.P. 
trans., use with 80 volt tap off motor. 
3916. 
Two valve. UY85, UCL82, 3 watts 
output. O.P. trans., use as above, 
49'6. P.P. 216 on above. Dropper 
res. for filaments if required, 2'6. 

B.S.R. AUTO UNITS 
160 v. Suitable for use with above. 
(Slightly soiled,) 65.5.0. P. & P. SI -. 

LARGE CABINET 

Suitable 
for above 
two items. - Y 7" - 

Complete L\_ ;' J 
with 3 

ohm speaker. 
63.9.6. Carr. 51 -. 
Superior Cabinet. Similar to above 
to take 8 x Sin. speaker, with motor 
board, will accommodate BSR UA14 or 
UAI6. 43.9.6. Carr. 516. Speaker 
151- extra. P. & P. 1'6 extra. 

WO DE N 
TRANSFORMERS 

(Ex equip.). 200 -240 v. input. Output 
12 v. I amp., tapped I, 8 and 10 v. Ideal 
for model railways and chargers. 816, 
P.P. 2' -. 
Colvern Wire Wound Potentio- 
meters. Sin. 10 ohm I amp. Suitable ror 
above. 5' -. P. & P. 

LARGE WODEN MAINS 
TRANSFORMER 

220/240 v. input. Output 40 v. at 3 amps. 
1016 

tapped 30 and 35 v. H.T. voltages 300 v. 

3216 100 mA. tapped 10 v. 150 v., 230 v., 
260 v., ciso 90 v. 100 mA., 350 v., 

1016 
tapped at 200 v. 100 mA. Size 44 x 5 e 
5in. Weight approx. 12 lb. 201- each. 
P. & P. 5' -. 

TRANSISTORS All Post Free. 
GETI5 (Matched Pair), IV-. OC71 _ ._ 51- 

0072 _...., 61- 0076 __ 6'- 0C34 .......... 9'- 
PXA10I _... 616 XA103 __ 616 V15/10p - 12'6 

Set of Mallard 6 transistors 251 -. Sec of G.E.C. 1,874: 2,873; 3, SI or GETI 14 21'-. 

6 TRANSISTOR 
AND DIODE 
SUPERHET 

A first class 2 waveband 
transistor superhet in kit 
form. Printed circuit 
panel (size 84 x 2,m.) 

3 pre -aligned. I.F. 
transformers. High -gain 
Ferrite rod aerial. 
First -grade G.E.C. tran- 
sistors. Car aerial 
winding. Push -pull out- 
put. All parts down to 
the minutest item with 
simple instructions. 
ONLY P, &P, 

216 

2 }in. 35 ohm speaker, 
1016; 34in. 35 ohms speaker 
1616; 35 ohm 5in. P.M. 
18'6; 7 x 4in. 35 onms 
speaker 2II.. P. & P. 116 
per speaker. 

PORTABLE CABINET 
Size approx. 94 x 6; x 3 }in. Suitable for 
above using 34in. speaker. 251 -. P. & P. 2' -. 

COIL AND TRANSFORMER 
SET FOR TRANSISTOR 

SUPERHET 
3 I.F. transformers, one oscillator coil, one 
driver transformer and wound Ferrite aerial 
(med., long and aerial coupling), 2816 com- 
plete, post II -. 6 transistor printed circuit, 
board to match, 8'6, post 9d. Circuit diagram 
116 extra. 

HARVERSON'S F.M. TUNER 

A F.M. tuning head by famous maker. 
Guaranteed non -drift. A Permeability tuning. 

Frequency coverage 88-100 me /s. 0A81 
balanced diode output. Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial (7 x Sin. glass). Self powered, using 
a good quality mains transformer and valve 
rectifier. Valvas used ECC8S, two EF80s, 
and EZ80 (rectifier). Fully drilled chassis. 

Size of completed tuner 8 x 6 x 54in. 
All parts :old separately. 65.19.6, plus 

8'6 P.P. and ins. Circuit diagram and illus- 
trations I'6 P. free. 

As above but complete with magic eyq, 
front panel and brackets. 46.12.6. P. & P. 8'6. 

As above but with output stage (ECL82) 
and tone control. 47.7.0. P. & P. 8'6. 

Handsome Metal Cabinets. Choice of Grey, 
Black or Grecn. 17'6 extra. 

HAll VERSON SURPLUS CO. LTD. 
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RECORD PLAYER 
AMPLIFIER 

* 2 watt output. * Ready built with valves and 6 4in. 

speaker, tone and volume con- 
trols. Mounted on panel 13 x 7 #. 

75/ -. P. & P. 2f , 

STEREO AMPLIFIER 
Bargain Offer 

* 4 watts per channel. * Full tone and volume controls. * Complete with sockets, etc. 

89/6 P. &P. 216. 

QUALITY RECORD 
PLAYER AMPLIFIER 

A top -quality record player amplifier. 
This amplifier (which is used in a 

29gn. record player) employs ECC83, 
EL84, EZ80 valves. Bass, treble and 
volume. On /off controls. 

PRICE 6916 P. & P. 316. 

DITTO. Mounted on board with 
output transformer and 6} in. 
speaker. Complete at 89/6 

P. & P. 4/6. 

4 -SPEED PLAYER UNIT 
BARGAINS 

SINGLE PLAYERS 
Garrard TA Mk. 2, E7.15.0. B.S.R. 
TU/12, E3.15.0. Carr. 3/6 on each. 

AUTO CHANGERS 
B.S.R. UA14, L6.19.6. Latest B.S.R. 
UAI6, E7.19.6. Latest Garrard 
"Auto -Slim," L7.15.0. Latest Garrard 
"Auto -Slim" de luxe, E11.9.6. 

Carr. 5f, on each. 

SEND STAMP FOR 

OUR SURPLUS 

VALVE LIST. 

Dear Reader .. . 

We are now reorganised in our new premises 

and offer a RETURN OF POST SERVICE! 

Order with Confidence ! ! 

6 TRANSISTOR AND TWO DIODES 
RECEIVER 

Easy to build, using 
6 super transistors 
and 2 diodes 750 
MIW output, full 
medium and long 
wave coverage, prin- 
ted circuit, Sin. 
speaker, prea!igned 
IFTS & OSC. Very 
fine tuning, ferrite 
aerial with car aerial 
socket, attractive 2- 
colour cabinet. Sim- 
ple to follow instruc- 
tions with circuit, 
everything complete 

£8.19,6 P. & P. 316. Battery 3/6. 

THIS MONTH'S 
TELEFUNKEN HI -FI 
STEREO AMPLIFIER 
LATEST MODEL 582. 
110/250 v. A.C. input. 5 
watt undistorted output 
(10 watts nominal). Size 
12 x 9 x tin. Weight 9 lb. 
Complete with spec. and 
instructions. 
£6.1 9.6 Carr. 

BARGAIN ! 

SPECIAL OFFERS ! 
MIDGET 2 GANG CONDENSERS. Capacity 195 and 100 

PF. Polystyrene case with built in trimmers. Size Ix ; x }in. 
Not used but removed from P/C Boards. 2 for 9f -. Plus 

If- P. & P. 

ACOS CRYSTAL MIKES. Hi -imp., 1816. P. & P. I/6. 
4 MFD MANSBRIDGE PAPER CONDENSERS. 

Ideal for Crossover Units. 416 each. P. & P. IL. 

TRANSISTOR DRIVER and 0/P TRANSFORMERS. 
(lapped 3 ohms and 15 ohm o /p), plus 4 suitable Transistors 
giving approx. I watt o/p. 301.. P. & P.2/ -. 

MAINS TRANSFORMERS 
Tapped Primary. } wave or Bridge Rectifier. Secondary 
250 v. at 75 m/a 6.3 volts at 2 amps. 7/6 each. P. & P. 3/ -. 

3 PUSH- BUTTON TRANSISTOR SWITCH. D.P. - 
D.T. Each Switch 5/6 plus If -P. & P. 

FOR PERSONAL CALLERS ONLY. 
SELECTION OF RADIO -GRAM CABINETS 

From L3.3.0 each. 

F.M. TUNER 
HEAD 

A permeability tuned 
tuner head by a 

famous maker, sup- 
plied without valve 
(ECC85) and drum 
and spindle, 18/6, plus 
119 P. & P. Valve 816 
extra. Drum and 
spindle 3/6 extra. 

E.M.I. 4 -speed 
Player and P.U. 

Heavy 8 }in. metal 
turntable. Low flutter 
performance 200/250V 
shaded motor with 
tap at 80V for ampli- 
fier valve filament if 
required. Turnover 
LP /78 head. 

PRICE 7916 
Plus 4/6 P. & P. 

SPECIAL 
PURCHASE! 

E.M.I. 4- speed. 9 v. 
battery operated Re- 
cord Player Unit. 
Mounted on unit plate. 
Complete with turn- 
over head and sapphire 
styl ii. 

69/6 P. &P.3/6. 

WE STOCK 
GOOD 

COMPANION 
AND MARTIN 

RECORDER 
KITS. 

170, HIGII STREET, litiER a1i, S.WA 
Open all day Saturday. Early Closing Wed., 1 p.m. A few minutes from South Wimbledon Tube Station. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
THZ VALVE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 216 EXTRA TELE- PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D. SERVICE 

ANY ORDER INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY 6d. EXTRA. 
0A2 17/6 8BQ6 7/8 8887 8/- 251'5 10/6 AC':,,: 22/8 EBc41 8/0 E1.38 25/11 KTW63 6/6 R12 9/- U37 25/11 TraresLmrl 01311 17/6 611Q74 15/- OU411T 12/6 26Y3G 19/5 A1;eliVM 8/. MAI 41 9/- L63 6/- R10 96/11 U41 19/6 area diodes 6 
014 W. 
lAR 3/- 

6ER7 12/8 6U5G 7/6 26240 11/6 15/- 1.BC20 7/- EL42 10/6 LP'2 9/6 R17 17/8 U43 9/- (.106411 2/8 
lAí 6/- 
147 121- 
1C1 6/6 

6BR8 18/2 
6887 25/- 
6BW6 8/6 

61/70 8/8 
6V6O 7/- 
6V6GT 8/6 

2523 10/8 
26Z6GT19/6 
278U 180 

AC/T11182/4 
AC/TP 32/4 
ACIVP222/8 

EBC91 12/4 
28280 9/. 
28283 13/7 

EL81 16/2 
EL83 19/6 
EL84 7/8 

M}141 16/10 
ME91 18/8 
51114 7/- 

R18 14/- 
R19 19/5 
R52 18/6 

U45 18/6 
1147 17/6 
1.150 6/8 

CG7E , 7/- 
GD3 4/- 
tam 4/- 

1C2 9/- 
102 

dBW7 8/- 
6BX6 6/- 

6X4 6/- 
6X5 El- 

26117 7/- 
30C1 8/- 

ATP4 5/. 
A'11 18/2 

211E89 9/0 
EBLI 80/6 

KIM 13/7 
EL86 16/10 

MHD4 12/0 
MHL4 7/6 

R0112404 
54/. 

U52 6/6 
U64 19/6 

GD5 41- 
GD6 4/ 8/6 1C4 5/. 7116 20/8 30015 16/2 AZ31 10/- EBI¿2l 82/8 EL'JI 5/- MHLD612/C RK34 7/8 1176 W- GD8 4/ 105 12/6 61.5 6/0 7117 8/6 3026 6/- AZ4I 18/7 EBL31 22/6 E196 10/6 ML4 8/6 8130 21'/8 1178 6/. ODD 41- 1C8 10/6 606 8/6 7C5 81- 30FL1 10/- B36 16/- 2031 1317 EL360 27/- ML6 5/6 8P4B 28/10 U107 16/E GD10 4/- 1133 18/2 608 12/8 706 8/- 302L12 18/2 BIAS 7/6 EC52 2/6 E1,820 18/2 1484B 22/8 13213C 12/6 U191 18/2 0D12 4/. 1D6 10/6 6C9 13/O 7117 8/- 30L1 8/- Cl 12/8 ECU 12/8 EL821 26/11 MU12/14 8/- 8241 8/6 U201 18/2 OD16 10/. 121 8/6 6C10 9/8 787 9/6 30L36 9/- 010 18/6 EC34 6/- E1822 19/0 MX40 26/11 8P42 12/6 U261 14/- ODD; 4/- 1P2 8/8 8C1.2 13/7 7Y4 7/6 3024 15/- CBLI 27/2 E070 12/6 P1114 17/9 N37 22/8 8261 8/8 U281 19/5 6ET10614/6 123 3/6 0CD8G 85/8 eD2 3/6 30P12 7/6 CBL31 22/8 EC81 27/8 1ll134 8/8 N78 2218 8U25 27/2 11282 22/- OET11118/- 1F7 15/- 6C11:ì 9/- 81)3 4/6 30216 7/8 .X:1135 22/8 E4)90 7/. E1133 12/- N108 22/8 81161 9/- U291 11/6 GET114 4/8 1FD9 8/- 6CW4 24/- 9/1W6 14/11 30219 19/6 CK306 8/8 2091 10/6 E1171 28/10 N118 8 81121504 U301 22/8 0E16736/10 103 17/8 61)1 E/- 91)2 4/- 30211 10/8 CIA 28/10 EC92 13/- 25180 9/- NI31 13/7 7/- U329 14/- GLT8746/11 1113 10/6 6133 19/5 91)7 13/7 302L1312/8 C:L33 18/9 ECC31 16/- E51.81 9/6 E308 20/1 T41 9/- U339 16/2 GEX13 4/- 11A 8/8 61)6 6/6 10C1 18/- 3545 20/0 CVd 2/0 ECC32 5/8 EM84 10/8 N333 15/- TDD2 12/6 1403 18/2 GF.X36 4/- 1LA6 16/10 61)8 161- 10C2 25/11 35L6GT 9/8 CVO 10/6 ECC33 8/6 EM66 16/10 N369 18/10 TDD4 12/8 U404 b/6 GEX3G 'W- ILDS 6/- 605 12/6 1OD1 7/8 36W4 7/8 CV271 10/6 ECX13428/11 EN31 63/- P61 3/6 TH21C 20/- U801 29/1 OEX45I16I6 1LN5 6/- 6E1 26/11 101)2 11/8 3523 18/2 0Y1 18/2 ECC35 8/8 ENSI 15I- FABC80 Ttí41 26/11 U4020 18/2 GEX65/1 

1515 10/0 625 12/8 10F1 26/11 35Z4OT 61- CY10 18/2 ECC40 17/6 EY61 9/- 13/7 TH233 34/- VM2451 15/- 16/- 121 8/0 OFBG 7/- 1029 11/6 33Z50T 9/- CY31 11/- EL/C81 0/- EY81 18/- PC95 131- TP22 15/- VMS4B 16/- OE164Il/6 1210 7/- 026GT 8/- 10218 12/6 408UA 18/2 Ul 8/- ECC82 6/6 EY83 18/2 PCC84 3/- TP25 16/- VP2 12/6 GEX66 18 - 1P11 7/6 6F8 12/6 10LD3 8/6 418TH26/11 D15 10/8 ECC83 7/8 EY84 14/. PIX:85 9/6 Tjj^^262032/4 VP2B 14/8 .}102 27/6 1R6 6/6 8211 17/9 lOLD1115/7 42 22/8 1163 6/- ECC84 9/- EY86 9/. PCC88 181- TYBOF 18/- VP4 16/- AF114 11/- 184 9/. 62112 4/6 10213 16/- 43 10/- 1)77 4I6 20086 8/6 EY9I 7/6 20089 9/- 11ABC80 9/- VP4A 17/6 42115 10/6 195 6/- 6213 11/6 10214 18/9 5045 21(10 DAC32 10/8 ECC88 18/- EZ35 6/- PC280 8/- U4242 9/6 VP4B 29/8 42116 10/. 1T2 25/11 8214 26/11 11E1 17/6 SOCS 10/- DAF91 0/- ECC91 6/8 EZ 40 7/- FCF82 10/0 UB41 12/- VP13C 7/- 42117 9/6 IT3 8/0 6215 14/11 11E3 15/. 60CD6036/7 DA296 8/6 ÉC280 10/6 2241 7/. PC284 16/0 1111041 8/6 VP-23 6/6 046 6/- 1U4 18/8 8218 9/8 1246 6/- 501.6GT10/- DCC90 10/6 20262 10/6 2.280 7/- PCF98 9/6 UBC8111/- VP41 6/- 0410 8/- 1115 8/. 6F17 18/6 1248 16/8 62KU 14/4 DD4 12/8 ECF86 10/5 EZBL 7/- PCL82 10/. UBF80 9/- VP133 22/8 0470 /- 247 10/8 6218 14/11 12AC8 14/11 53KU 19/5 DD41 18/7 E1J2804 E290 5/. PCL83 10/9 UBF89 9/6 V1076 17/6 0A73 8/- 2026 4/- 8219 6/- 124D616/10 72 4/6 1)DT4 12/6 25/11 FC4 26/11 PCL84 9/8 UBL2182/8 VR105 8/- 0479 8/- 20130 7/8 6F23 10/6 12426 18/7 77 8/- DET25 7/6 ECHE 25/11 FC13 26/11 PCL85 12/8 UCC84 14/8 VR150 7/6 0A81 3/- 2D21 15/. 6F24 12/8 124117 6/. 78 6/6 13233 10/8 EC1121 22/8 FC13C 26/11 PCL88 16/2 UCC85 9/- VT61A 5/- 0485 8/- 21) 25/11 0232 10/8 12A118 12/8 60 9/. 15266 16/- ECH33 02/8 FW4I5008/6 PEN4DD UCF80 16/2 VT601 6/- 0A86 4/- 2X2 25/11 6233 7/6 I2AT6 716 83 16/- D272 80/- EC1135 6/6 FW4/8008/0 26/11 UCH21 23/8 VUOI 8/- 0A91 8/- 344 6/- 606 8/6 12AT7 8/- 83V 19/5 D291 8/8 ECH42 9/8 OT1C 25/- PEN25 4/6 UCH42 9/6 VU111 E0/- 0A95 3/6 343 10/8 6116 8/- 12A116 22/8 8541 42/- DF96 8/6 ECH81 9/- G1130 41/8 PEN4oDD UCH81 9/6 VU133 7/6 O4210 8/6 3117 12/6 63511 5/- 12A117 8/8 8642 18/- 1)297 91 ECH83 13/7 G230 9/- 84/- UCL82 11/6 W21 12/6 04211 18/6 3D6 6/- 8J6GT 6/- 12AV8 12/4 90AG 67/8 DH30 15/6 ECLeO 91- 0722 10/- PEN45 19/6 UCL83 18/0 W42 22/8 OC16W 36/- 3114 7/8 636 6/6 I12AX7 7/6 90AV 67/6 D1163 6/8 ECL82 10/6 0133 19/5 PEN46DD U241 9/- W61M25/11 OC19 26/- 3Q5 9/6 6J70. 6/- 12846 8/- 90CG 87/6 DH76 6/- ECL83 18/8 GZ34 14/- 26/:1 UF42 12/6 W83 10/6 0C122 281- 384 7/- 
3V4 7/6 

6J7GT 10/6 
638 12/9 

1213E6 9/- 900V 87/6 DH77 7/- ECL86 16/2 GZ37 10/5 PEN46 7/6 UF80 10/6 W76 5/8 OC26 25/- 
4DI 7/6 eK6 12B1i7 30/- 

1 
OB2 18/- DIi107D3/7 ENO 22/8 1163 12/8 PEN453DD 11280 18/8 We1M 8/8 OC88 21/6 51140Y17/6 6K7G 5/- 12116 3/. 150C92 17/8 DK32 12/- E222 14/. RABOSO 82/4 UF89 9/- W101 29/1 0('41 9/- 3U40 6/6 6K7GT 6/- 12J5UT 4/9 181 10/6 DK40 21/10 2236 4/. 18/6 PENA422/8 UTAI 10/6 W107 18/E 0C44 9/3 6V4G 10/- OK8G 8/6 12J7üT 9/3 185BT 32/f DK91 8/6 E237A 6/- HL2 7/8 2EN114 UTA4 26/11 W729 19/6 0(:442M 9/3 5Y3 6/6 8K8GT 10/8 12K5 17/6 185BTA32/4 DK92 9/- 2239 ' 6/6 HL13C 7/6 88/11 U1.46 14/6 X14 18/- 0C45 91- 6Y4 12/6 6K25 19/6 12K70T 5/8 301 10/6 UK06 8/6 E240 16/- HL23 14/11 I'ENUD UL84 8/6 X18 9/- OC45PM 6/- 583 19/5 61.1 22/8 112K8CI'y14/- 302 10/6 UL33 9/6 EF41 9/. HL23DD7/6 4020 84/- 11M4 17/9 X41 25/11 0065 22/6 524 9/- 616G 8/- 12Q7O7' 6/- 303 10/8 1)L35 12/0 EF42 10/6 HL41 10/8 PL33 18/9 UM34 16/10 Y61 12/6 OCOO 25/- 6/30L2 10/- 6L6M 10/6 12847 8/6 304 10/6 DLO3 10/- EF50 H1.133DD PL36 15/- 11M80 14/11 X63 9/. OC70 6p8 647 10/6 6L7GT 7/9 128C7 8/8 305 10/6 DLOO 17/6 Brit. 5/- 12/8 21.38 25/11 URIC 18/2 X84 7/6 O(:71 6/6 0A9 9/- 

04117 
61,18 18/- 128(17 8/6 :1116 10/6 UL68 16/- Amer. 7/- HN30983/11 PUG 10/5 CI 9/- X66 12/6 OC72 $/- 8/- 6L19 22/8 120117 8/6 607 7/6 DI.72 16/- 2254 5/- 11V02A 6/- 2 18 7/6 UUO 19/5 X68 12/6 0073 16/- 8A1:7 4/- liLl)R 8/6 12827 8/6 4033 12/8 101.75 80/- EF73 10/6 HVR2 20/- P7.83 9/- 11117 16/2 X7811 14/- 0C'73 8/-' 64113 5/8 61.1)I3 11/8 126E7 6/- 4370 2/- 10122 7/- 22 i(1 8(- IWa 10,- P1,94 12/4 UU8 26/11 X76 22/8 OC76 71- 6AO7 7/6 6L1)20 15/7 128Q7 11/8 67113 7/6 D1,94 7/6 2283 18/0 IW4/330 8/- PL820 18/2 111.79 7/8 X73 22/8 °C76 8/- 6A.13 8/6 6N7GT 8/- 12807 8/6 7193 6/- DL95 7/8 E285 6/- IW4/500 P5184 16/10 UUI0 22/8 X109 16/10 OC81 8/- 6A1(3 8/- 1121 13/2 121'3ü /8 7473 7/6 DL96 8/8 E286 10/6 16/2 2213 10/6 UU12 9/- 083 7/0 OCBIM 8/- 6AK6 12/6 6225 12/6 12Y4 10/8 A1j04225/11 100910 18/6 EF89 9/- KBC32 20/6 PX4 10/6 UY1N 18/2 Y05 10/6 OCreI 10/- 64K8 9/- 6/626 19/5 1407 27/8 AC044 10/8 1)3270 7/8 EF91 4/6 K235 8/0 PX26 01/2 UY21 16/2 263 7/6 0083 8/- 6AL5 4/- 6228 25/11 18 28/10 AC2PEN UW4/3506/6 EF912 ;/6 KL35 8/6 FY31 16/2 UY41 7/6 266 17/8 0(184 8/6 6A115 6/- 6Q70 6/6 19 10/8 22/8 DW4/5008/8 2E06 g/- KLL3223/11 PY32 13/6 UY85 7/. 277 4/6 0C140 29/. 64196 4/6 6Q7GT 11/- I9AQ5 10/6 AC2PENl 2802 30/. 2297 18/- KT2 5/- PY80 7/8 U12/14 8/6 2329 18/2 OC170 96 64Q3 7/0 627G 10/- 191106622/8 UD 12/6 E832 80/- EF98 13/. KT9 15/- PY81 7/8 U16 10/- 2719 6/- 0C171 10/0 6AR6 001 

6AT6 
6117GT 11/- 19111 10/- AC4PEN 21148 2/6 E0383 18/2 KT33C 10/- PY62 7/. U17 12/6 7729 10/6 OCP71 29/0 7/- 

OAUO 
6847 8/6 -20D1 14/11 27/2 E460 2/- 2E184 12/C KT36 29/1 PY83 8/6 U18/20 8/6 2758 38/- PXC101 6/6 10/- Á8C7 7/6 20F2 26/11 ACOPEN E476 9/8 F.F804 22/8 KT41 22/8 PY89 131- U19 48/6 PXC1014 6AV8 12/4 6807 8/- 20L1 26/11 22/8 EABC80 9/. EK2 26/11 KT44 12/0 PY800 18/- U21 15/- 6/6 6137 10/8 68117 81- 2021 25/11 ACOPEN/ E41111 4/6 EK32 8/8 KT6l 12/0 P230 19/3 U22 8/- X4103 15/- 6134 5/- 

6846 
68.17 8/- '20P3 22/8 1)1) 25/11 E4F42 9/- EL2 19/6 KT83 7/. QP21 7/. 1124 29/1 X4104 18/- 7/8 68K7 0/- 20P4 25/11 ACOPEN 7/6 E834 2/8 ELI? 5/- K'P66 16/- QP22B 1E/6 U25 17/6 V10/164 68E6 6/- 6817 6/6 2026 22I8 AC/PEN(5) E1141 8/6 E093 12/6 KT88 48/6 QP25 14/6 1126 10/. 12/. 6BWI0 28/8 

811H6 
68N7 5/6 25A1i 10/6 22/8 2891 4/. EL34 15/- KT101 32/4 Q81SO/15 U31 11/6 V30/102 8/- 

BBJe 8/. 
88Q7 0/- 
68117 12/8 

25L60T11/0 
25U4GT18/2 

AC/PEN(7) 
16/- 

EBC3 28/13 
EBC33 6/- 

EL35 10/6 
2137 23/11 

KTW61 6/8 
KTW62 7/6 

10/8 
R10 15/- 

1.733 25/11 
l'35 26/11 

28/6 
V6/R2 9/3 

METAL RECTIFIERS. 88818 18 / -, DRM2B and DEMIE 16/8. LW7 21/-. I.W l5 28/ -. RMO 7/11. RM1 5/3. R502 7/8. RM3 7/9. 11M4 14/.. RM5 19/8. 14486 17/8. 14A97 25/ , 144100 27/ -. 144124 29/ -. 144103 88/, 148130 88/ , 148201 11/8. FC101 17 /C. 18RC.1.1.16.1 3/O. FC3121 / -. 16RD.2.2.8.113/.. 16RE.2.1.8.1 8 /e. 1.8114.1.1.8.1 4/0. 18R4.1.2.8.1 11 / -. FC110 0/6. }C124 15/-, . 

EL1C'TROLYTIC2. eau types: 32 x 32/450v 5/0. 50 x /0/350v. 7/ -. 64 x I20/350v. 8/81 60 x 250/275v. 9/0. 100 x 400/270v. 12 /8. 100 /275v. 3/-, 200/275v. 4/.. 130 x 200/275v. 9/8. Tubular types: 8/450v. 1/9. 16/450v. 2/9. 32/450v. 3/9. 9 x 8 /460v. 8 / -. 16 x 16 /460v. 4/ -. 32 x 32/350v. 4/-. 8 x 16/450v. 8/9. P.H. SPEAKERS. 3 ohm typen: 211e.. 17/ -. "In. 15/8. Olin. 17/ -. 7 x 41n. 15 / -. loin. 27/.. 121e. 29 /8. 2 0n., 80 ohms, 17/8. Flln. 6411d /tor /um- with latest loam plastic suepenelon. Handles 15 watts. Aluminium re- entrant dome. 15 ohms. 28.8.'. 124n. Quality" model. beeilen 15 watts. 15 ohms. 86.6.0. Post 21- each. All goods brand new and actually in aloe' . We do riot -sell second -hand Goode, manniacturer,i relects, or Items from dismantled equipment. 

Terme 01 business: -Cash with order or C.O.D. only. Poet 6d. per Item except where elated. Ordere over 2.3 poet free. C.O.D. 2/6 extra. All ordere cleared same day. C.O.D. orders by telephone for Immediate despatch accepted until 3.50 p.m. We are open for personal choppers 8.30 -5.30 p.m. Bate. 8-1 p.m. Complete list of valves, resistors, condensers, transformers etc. Od. Please enquire for any item not listed with 8.4.E. 
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PRICE REDUCTIONS 

STERN'S MULLARD DESIGNS 
Designed by MULLARD- presented by S'TERN'S strictly to specification 

MULLARD "5 -10" MAIN AMPLIFIER 
For use with the MOLLARD 2 -valve pre -amplifier with 
which undistorted power output of up to 10 watts is ob- 
tained. We supply SPECIFIED COMPONENTS AND NEW 
MULLARD VALVES, including PARMEKO MAINS 
TRANSFORMER and choice of the latest Ultra -Linear 
PARMEKO or the PARTRIDGE Output Transformer. 
COMPLETE KIT OF PARTS £10.0.0 (PARMEKO Output Trans.). 

ASSEMBLED 
we 

and TESTED.... TRANSFORMER, £1.ti0t EXl'ItA 
OUTPUT 

MULLARD'S PREAMPLIFIER 
TONE CONTROL UNIT 
thepMOLLARD MAIN pAMPLIFIE LS, but also per- 
fectly suitable for other makes. 

KIT OF PARTS £8.8.0 ASSEMBLED AND TESTED £8.0.0 
Supplied strictly to MULLARD'S SPECIFICATION and incorporating: 

Equalisation for the latest R.I.A.A. characteristics. 
Input for Crystal Pick -ups, and variable reluctance magnetic types. 
Input (a) Direct from High Imp. Tape Head. lb) From a Tape Amplifier or Pre -Amplifier. 
Sensitive Micr =one Channel. Wide range BASS and TREBLE Controls 

THE MULLARD "510 /RC" AMPLIFIER 
The popular and very successful complete "5-10" incorporating Con- 
trol Unit providing up to 10 watts high quality reproduction. Only 
Specified Components and new MULLARD VALVES are 
supplied including PARMEKO MAINS TRANSFORMERS 
and choice of the latest PARMEKO or PARTRIDGE 
ULTRA- Linear Output Transformers. 

OF PARTS £11 10.0 and TES TE £13.10.0 
H.P. Den. co8ong ÌOUTPUT erBOV E nrpratiPARTRDGE TRANS. 11.8.0 xta 

THE MULLARD "33 /RC" 
THE IDEAL AMPLIFIER FOR A SMALL HIGH QUALITY 
INSTALLATION PROVIDING EXCELLENT REPRODUC- 

TION OF UP TO 3 WATT': OUTPU F ff 
M. .,,,COMPLETE KIT £7.10.0 OR d ASSEMBLED £8.19.6 .... : :: OF PARTS 

(plus 6/6 carriage and insurance) H.P. Terms: Deposit £2.0.0 Thls very attractive 
and 8 months at £1.0.0. Complete to MULLARD'S SPECIFI- PORTABLE AM- 
CATION including Mollard valves - i- . '' PLIFI ER CASE 
and a PARIIEKO OUTPUT together with a good quality GRAM AMI' - 
TRANSFORMER. LIFIER and a matched P.M. SPEAKER 

.) 
ALL for ONLY £8.7.6 (Plus 7/6 Carr. 

& Ins.) 
The Amplifier consists of a 2 -stage de- 
sign incorporating s modern B.V.A. 
valves and has separate BASS and 
TREBLE CONTROLS. 
The Portable Case will also accommo- 
date almost any make of Autochanger 
and is attractively finished in Mushroom Grey Rexlne. 
WE ALSO SUPPLY SEPARATELY- £4,2,6 
(a) The 2 -stage (plus Rectifier) AMPLIFH(R £3.17.6 (b) The PORTABLE CARRYING CASE 
(c)) (Oi1in. P.M. sI "ii.4NEl( 1 /5. Carriage and Issurnncee 4 - extr,, 

(a) The KIT OF PARTS to build both 
the '5-30" Main Amplifier and the 
2 -valve PRE -AMP CONTROL UNIT 
H.Y. Dep. £3.7.0 and 12 £15.15.0 months at £1.2 0 
(b) The "5-10" and the 2 -stage PRE - 
AMP both ASSEMBLED and TESTED 
H.P. Dep. 13.16.0 and 12 £18.18.0 months of £1.7 8 
With Partridge 0 /put Transformer 
£1.8.0 extra. 

RECORD PLAYERS 
I Each Unit is available with Stereo 

Cartridge /Wed. 
THE NEW GARRARD "AUTO. 

IS1.1W' 9 -speed Autochanger £8. 10.0 with Crystal Pick -up .... 

PHILIPS MODEL AG1016 A 4- 
Ispeed Player which can be operated both 
manually and automatically. Suitable 
fur Mono or Stereo opera- £1 3.13.0 tion 

IGA ItR.A RI) "AU'T'O- :ìl.111 DE- 
LUXE" 4 -speed Auto changer incor- 
porates transcription Pick £12.14.6 I Up Arm 
COLLARO "JUNIOR" 4 SPEED 

iii w hlsep Date Crys al £3.15.0 
Pick -up. Carriage and Insurance 5/ -. 
Above Pick -up separately for £1.8.6. 
The NEW COLLARO C60 4-speed 
Autochanger unit with £7.19.6 Studio "O" Pick -up 
11.5.16. MODEL UAI4 A 9 -speed 
mixer Autochanger with £7.10.0 Crystal Pick -up 
GARRARD MODEL TAIllh.II 4- 
speed Player fitted high £8.10.0 output Crystal Pick -up 
Carriage and Insurance on each above 

5/- a =Irr.. 

SPECIAL. CASH OFFER 

STERN'S INTER -COMM 
BABY ALARM 

A small versatile Unit employing the new 
MULLARD ECL86 valve and designed to 
provide two (or three) way conversation 
up to extreme distances. Operates from 
A.C. mains 200 to 250 Volts. 

PRICES ... MASTER UNIT 
and ONE EXTENSION 

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.8.0 MULLARD FOUR CHANNEL MIXER UNIT 
Consists of a MASTER UNIT. size only 8l x 51 x Gin. and ONE EX- 
TENSION (a second extensi'n may be added to any time). The Sell powered with Cathode 
Master Unit incorporates switching and power supply and with the follower output. iiicorporat 
chassis completely isolated from the mains is operated in absolute Two inputs for MICROPIi0NES 
safety. Cases covered In quality leatherette. One for CRYSTAL PICK UP and 

THE "MONO GRAM" AMPLIFIER Complete is of Parts 
pr£8 s ú ffi ... 

._ 

A small Amplifier capable of genuine high quality performance. It Assembled and Tested £1 0.0.0 - " -A 
incorporates the new Mollard ECL86 Valve, separate BASS and TERMS: Deposit £2 and 12 months at 15/ -. 
TREBLE CONTROLS and when driven by the standard Crystal Pick Alternatvely MODEI. I.L. provides one microphone Input 
Up a power output of 3 watts is achieved without distortion. matched for moving coil or Ribbon Mike. £1.17.0 extra._ 
PRICE . . JitEADY FOR USE £4.19.6 care. &ins. 5/- extra. 
The "MONO- GRAM" is ideally suited to incorporate in Portable The TRANSISTOR BATTERY 

Record Player and an attractive Portable Case is now under design. 
TO H P H O PI I C Sj 

OPERATED INTERCOM 
this will accommodate the AMPLIFIER with a ROLA 8' x 5'. price 
£1.0.0, and has room for one of the modern PLAYER UNITS. `) :,; 89/6 P. 8: P.4 /-, 
Constructors Can Build a Really First -Class Record Player, - 

Complete In all respects, for approx. Ill. This will compare with b In cl udi i ng, l'P3 battery and 
known Record Players currently offered at much higher prices 

. 
25 yards lead with plugs. 

¿z 
m 4 

A completely Portable 
A SPECIAL PURCHASE ENABLES US TO OFFER Intercom with 101 uses 

THE "TUDOR" STEREO AMPLIFIER FOR £18.18.0 
being ideally suitable for 

ONLY ibe office or even as a Baby Alarm, since 

Deposit 14.0.0. 12 months 11.9.4. ( " being battery operated. it is completely 
A self contained Amplifier designed to provide high quality stereo- / wz>" safe. Two -way calling system and volume 

phonic and monophonic reproduction. Each channel provides a r. on /o0 switch. the units are housed in attra- 
rated output of 6 watts and for monophonic operation approx. 1Ive plastic cabinets (blacic /white) with chrome 

12 watts is produced. Separate BASS and TREBLE CONTROLS. stands. 
volt is ettremelyl 

economical 
being on 

DESCRIPTIVE LEAFLET IS AVAILABLE. 

STERN. RADIO 109, FLEET ST., - PREMIER RADIO 23, TOTTENHAM COURT RD., LONDON W.1. 
p TELEPHONE MUSEUM 3451 

TELEPHONE FLEET ST.. 5812 -3 LONDON. E.C.4. 1 

MAIL ORDERS and all POSTAL ENQUIRIES to 7 -9 TUDOR PLACE, TOTTENHAM COURT RD., LONDON, W.I. MUSEUM 612110 
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_____,e sa 4 ste4#14 
THE "STP -1" STEREO TAPE PRE -AMPLIFIER 
BHENELL Mk. V TAPE DECK 

incorporating similar 1 -TRACK M I I - 

FLUX TAPE HEADS. 
PUSH PULL OSCILLATOR 
CIRCJII' 
4- SP,1r:D EQUALISATION tlit RAROXCUBE OSCILLATOR 
TRANSFORMER 
SENSITIVE METER FOR 
SIGNAL LEVEL 
SEPARATE GAIN CONTROLS 
IN EACH CHANNEL 

IN OR VATE 
ES 

D 
The BREN 

-- 
arsly...e. 

DESIGNED TO OPERATE WITH 
COLLA_t.; ".ïi'UDIO" i APE DE('K incorporating the latest ; -TRACK REUTER'l'APE HEADS. 
OVERALL SIZE CASE 13i x 31n. 
FRONT PANEL (choice of Black or White) 14 x 31ln. 
PRICES INCLUDES SEPARATE POWER SUPPLY UNITS 

COMBINED PRICE SCHEDULE 
(a) 

complete KIT to build the STP DECK with the £61.0.0 (a) The 
13RENELL 

STP-1 d matched Kto E wi h the £67.0.0 
(b) 

the complete KIT1ttoUbuildl h STP -1DÉCK 
with £39.0.0 (b) The 

e STP -1 

Deposit 113.8.0. 12 months of £4.18.3. 
ms á and mat hed to 

DECK 
the Deck., 

with 
Deposit 17.18.0. 12 months of 52.17.3. Deposit 59.0.0. 12 months of 53.6.0, 

I 

STEREOPHONIC RECORD PLAYER UNITS 
ARE AVAILABLE FROM STOCK +J 

Parts( £22.0.0 moonths ó4£l.18.3 
and 
Assembled Deposit 

os 1.1. 

MULLARDS "10 PLUS 10" 
STEREO AMPLIFIER 
A high fidelity design based 
on the famous Mullard '5 -10"- Provides up to 10 watts (per channel) Superb 
reproduction. Frequency 
response Sat to within 3 db 
from c /s. to 60 Kc /s at 50 Mw. 
Total Harmonic Distortion at 10 watts 0.1 %. 

(a) 
eluding 
ASSEMBLED 

(as trated) 1n £21.0.0 
Deposit 54.4.0. 12 months at 51.10.10 (b) A complete 

poKIT 
of PARTS 

We also supplysthßaassembled MAIN AMPLIFIER18ly 0 (ex- cludes control unit) for operation with our DUAL CHANNEL PRE -AMPLIFIER, this provides for a more versatile or elaborate Installation and would be essential if a low output Magnetic Pick - Up, such as the Decca, is to be used. 
(a) THE ASSEMBLED MAIN AMPLIFIER with the ASSEMBLED DUAL CHANNEL PRE- AMPLI- 

Deposit 58.FARTS .0, 12 months at 52.40. £30.0.0 (b) A complete 
55.4 0 2 

for both 
51.18.2. £26.0.0 Illustrated and Descriptive Brochure available. Please ennclose S.A.E. 

ARMSTRONG RADIOGRAM CHASSIS 
FULL RANGE IN STOCK. please enclose S.A.E. for leaflets. 
STEREO 12 Mk. 2 £43.10.0 

(ILLUSTRATED) 
Deposit 58.14.0. 12 months `.;``s'';f at 13.3.10. 
The most complete Chassis ,;yam 
evsr produced. combines 
AM and FM Tuners, a Stereo Control Unit and 
two High Fidelity Ampli 
fiers In one compact unit. 
provide a total of 16 watts 
for both mono and stereo. Other features include: inputs for tape recording, play back, pick -ups and stereo radio (should this come about); separate wide range bass and treble controls and balance control. 
STEREO 55 £32.15.0 Deposit 56.15.0 

12 A Junior version of the Stereo 12 Mk. 2 providing 
months at 

output, watts from each amplifier and covering the VF ands Medium wavebands. 
JUBILEE Mk.2 £30.12.0 Deposit 56.4.0 

12 months at 52.4.0 A H1 -Fi mono chassis giving eight watts push -pull output and covering VHF, medium and long bands. Tape recording and play back Impute. 
AF238 £22.18.0 Deposit 

. L X1móát 51.13 .0 An AM /FM chassis providing 5 watts output and covering the full VHF and medium wavebands. Tape recording and playback inputs. 
TVB HF TUNER £21.18.0 Deposit 

5.1 1.11.7 A self -powered high- fidelity tuner of outstanding design, incorpora- ting features w o, h are normally found only in the most expensive tuners. The full VHF band (87 -108 Mies) is covered and a matching output control enables the output to be varied between 0 and 500 mV. 
- HI -FP' LOUDSPEAKERS WE HAVE IN STOCKA COMPLETE 
ILLUSTRABTEDGDD RICE LEAFLETS OREQUEST. 

TILE MULLARD "10 + 10" AMPLIFIER (described below) with the STP -1" PRE. AMPLIFIER and one of the TAPE DECKS provide a complete STEREOPHONIC INSTALLATION. 
Details are readily available. 

DUAL CHANNEL PRE -AMPLIFIER 
Incorporates two Mullard 2 -valve 
Pre -amplifiers combined into a 
Single unit enabling It to be used 
for both STEREOPHONIC ,r 
MONAURAL operation. It Is de- , , 

signed primarily to operate with i 
our range of MULLARD MAIN 
AMPLIFIERS but will also oiler- 
ate equally well with any make of Ampli- 
fiers 
CC P s RIT £12.10.0 m 

/yol 

ASSEMBLED £15.0.0 
H.P. 52.10.0 & 12 mths, at 18/4. H.P. 53.0.0 & 12 mths. at 51.:.0 

STEREO "TWIN THREE" AMPLIFIER 
OFFERED ASSEMBLED and 

TESTED for 
£7.15.0 extra). 

& Ins., 7/6 

Based on a recent design by 
MULLARD LTD.. the TWIN 
THREE" is ideally suited for use 
in PORTABLE RECORD PLAY- 
ERS for which purpose we offer 
a specially designed Portable 
Case. It incorporates MOLLARD ECLBG valves, separate BAnS 
and TREBLE CONTROLS, and produces excellent reproduction 
of up to 3 watts per channel. Frequency response is 40 c/s to 30 
Kc /s. Size is only 111 x 3 x 51n. 
To construct a STEREO PORTABLE RECORD PLAYER 
WE OFFER: The assembled AMPLIFIER with two ROLA 8 x 510. 
LOUDSPEAKERS and the PORTABLE CASE for £14.0.0 (Carr. & Ins., 10 /- extra). Deposit 52.16.0.12 months 

01 51.0.6. 
SUITABLE RECORD PLAYERS are AVAILABLE £g.14Á 
An alternative "TWIN THREE" can be supplied for DUAL 
CHANNEL MONOPHONIC operation producing output 01 6 watts. 
PRICE AS ABOVE. 

"The TUDOR" 
AM/FM 

TUNING UNIT 
A SELF POWERED 
HIGH FIDELITY 
TUNER OF OUT - 

PRICE ONLY Deposit £4.C.0 and 12GmonthsG at £19.19.0 51.0.4. Provides full coverage of the VHF /FM band (87 -108 Mc /s) and also the LONG and MEDIUM wavebands. Incorporates Multiplex outlet socket for stereophonic purposes (when adopted) and sep- arate controls for tuning the FM and AM bands. Operates per- fectly with the STERN -MULLARD AMPLIFIERS and contains matching FRONT PANEL In Black /Gold or White /Black. Also operates equally well with any Amplifier requiring input of 100 to 350 m /Volts. 

STERN RADIO 
PREMIER RADIO 
MAIL ORDERS and all POSTAL ENQUIRIES to 
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A very high quality Ampllfiel 
incorporating 3 -speed trebly 
equalisation, by the latest 
FEROXCUBE POT CORE 
INDUCTOR. FOR COLLARO- 
TRUVOX- BRENELL 
WEARITE Tape Decks, 
has CILBEN Output Trans- 
former. Includes separate 
Power Supply Unit. 
KIT OF £1.3.13.0 ASSEMBLED PARTS £1 7.0,0 Deposit £2.15."0 12 months at 21.0.0. and TESTED 

D=s1t ^.e.O. 12 months at'L4.U. 

SPECIAL "COMBINED ORDER" PRICES 
For Constructors with their own cabinet -WE OFFER - 
(a) COMPLETE KIT to build the HF /TR3 Amplifier 

together with the COLLABO "STUDIO" DECK 
Deposit £5.4.0. 12 monthly payments of 21.18.2 £26.0.0 

(b) As 
EMpMBLED and TESTED 

HF /TR3 su.iplted AS- 

(c) COMoPLETE KIT Ito build thpayments 3 AMPLI- 
FIER 

£29.10.0 
with the BRENELL Mk. V TAPE DECK £42.0.0 

Deposit £8.8.0. 12 monthly payments of 23.1.7 
(d) As above but with HF /TR3 supplied ASSEMBLED i e ,10.0 and TESTED 

Deposit £9.2.C. 12 monthly payments of £3.8 9 £45 
(e) THE ASSEMBLED AND TESTED HF /TR3 AMP- 

LIFIER with the WEARITE MODEL 9A DECK, £60.10.0 incorporates Wearite Head Lift Transformer etc. 
Deposit £12.12.0. 12 monthly payments of £4.8.9. 

(Carriage and Insurance on each above is 10f- extra.) 
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BUILD A HIGH QUALITY 
TAPE RECORDER LIKE THIS FOR 

£35.0.0 
CARR. and INS. 10/- extra 

FOR THIS WE SUPPLY Deposit 87.0.0 and 12 months at82.11A 

,t Complete Kit of Parts to Build ,'c The Latest Collaro "Studio" * Portable Carrying Case (as 
the HE' /'l' * RolalCelestlon 10 z 61nTp.m 

Deck. * ACOS Crystal Microphone) and 
Loudspeaker. 1,200ft. Spool E.M.I. Tape. 

ALTERNATIVELY WE SUPPLY THE COMPLETELY ASSEMBLED 

and GUARANTEED TAPE RECORDER FOR. 
£1.13.0 and 12 months of £2.17.11. 

HF/TR3MKII TAPE AMPLIFIER 
e111ulluro 'type ' 

The MODEL HFG/2R 
PORTABLE TAPE RECORDER 

Orlginal Price 633.0.0) 

FOR ONLY 22 gns. 
Deposit 24.19.0. 12months81.13.9 
Crystal Microphone 21.0.0 extra. 
(Carr. 

HE LATEST 
extra). 

TAPE DECK and 
a HIGH QUALITY AMPLIFIER 
which is entirely based on the 
very successful MULLARD TYPE 
"A" DESIGN and specifically 
developed to operate the GAR - 

RARD DECK. Price INCLUDES SUPPLY 
OF THE GARRARD TAPE MAGAZINE and 

4in. SPOOL OF DOUBLE PLAY TAPE. Comprises a Twin Track 
Recorder operating at 3l in /sec. speed and providing up to 1 hour 10 

mins. playing time. Truly "Portable ", weighs only 221bs. Outstan- 
ding features are ex ellenperformmanceaand simplicity oil ration 

THE TRUVOX "SERIES 80" TAPE EQUIPMENT 

MODEL D82 Incorporating Twin Track Heads. £26.5.0 T %PE DEt'K Deposit £5.5 12 months of 1.18.8 

MODEL D84 With 

ht r 12 o /STere 
operation. £29'8.0 TA PE 

MODEL PD82 Complete Twin Track Mono 
Recorder -Preamplifier Unit. £42.0.0 Deposit 26.8. 12 months of £3.1.7. 

MODEL PD84 Complete Four mack Mono 
Recorder -Preaplifier 

Tr 
Untt Incor- 

porating outlets for Stereo re- £46.0.0 production. 
Deposit £9.4. 12 months of 03.7.8. 

The PD82 and 84 comprise two self -contained units to add full tape 
facilities to existing sound reproducing installations (H1 -Fil 
equipmen t. radiograms. record reproducers, or good radio receivers 

DESCRIPTIVE LEAFLETS READILY AVAILABLE 

ADD "HI -FI" TAPE RECORDING TO YOUR 
EXISTING AUDIO INSTALLATION WITH 
i1 LILLARD if Pr. "l'." 
l'APE PRE- AMPLIFIER- 
Ei ASE UNIT 
The "HI -Fi" link to add full tape 
recording facilities to High 
Fidelity home installations. In- 
corporates FEROXCUBE POT 
CORE PUSH PULL OSCILLATOR and 3 -speed treble equalisation 
by FEROXCUBE POT CORE INDUCTOR FOR WEARITE- 
COLLApRO- TRUVOX OR BRENELL TAPE DECKS. Includes sep- 
arate OF PART 

Supply Unit. 
OR ASSEMBLED 

£14.0.0 Deposit £2.16.0, £17.0.0 Deposit £2.8. 
12 mths. at £1.0.8 12 months at £1.4.11 (Excl ding wer unit £11.1FU anj4.=, respeeotivly.)_ 

tat The COLLABO "Studio" Deck with the Model 
"C" Preamplifier and POWER SUPPLY UNIT £29.10.0 ASSEMBLED AND TESTED 
Deposit 85.18.0. 12 monthly payments of £2.3 3 

(b) 
UNITosuppplied as COMPLETE KIT OF PARTS £26.10.0 
Deposit 85.8.0. 12 monthly payments of 21.18.10 

(o) PBIÌER k d t Model 
SREAMPLF anPOWER Ú . AS- 

SEMBLED and TESTED 
Deposit 89.4.0 and 12 months at 83.7 6 

(d) As above but the Model "C" PREAMPLIFIER 
and POWER UNIT supplied as a COMPLETE KIT 
OF PARTS 
Deposit £8.12.0. 12 monthly payments of £3.3 1 

(e) The WEARITE MODEL "4" DECK with AS- 
SEMBLED and TESTED Model "C" PRE- 
AMPLIFIER and POWER UNIT incorporating £60.10.0 WEARITE HEAD LIFT TRANSFORMER, Etc. 

Deposit 212.2.0 and 12 months at £4.8.9 
(Carriage a,ui Insurance on above is 10 /- extra.) 

£46.0.0 

£43.0.0 

THE 'ADD-A-DECK' 
Incorporating 

GARRARD TAPE DECK and 
MODEL IIF /G2P 
PRE -AMPLIFIER 

Supplied on ONE CHASSIS (as ill- 
ustrated) READY 18 Gns. FOR USE 
(Carr. & Ins. 10/- extra.) 
Price includes Garrard Magazine 
and a 4 in. Spool Double Play Tape 
H.P. Deposit 83.10.0, and 12 months of 81.7.8. 
Provides complete tape recordingDfaoilittises and 

thelgstandard 
operate through 

oRADÌO RECEIVER, 
sockets 

an AMPLIFIER. 
which really first class reproduction is obtained. It con- 

sists of a Twin Track Deck connected to the Pre -amplifier and oper- 
ates atLan/sec. speed oroviding[r to1hhr. lo minta)a) tag time. 

The JEMCO MODEL MT -955 MULTIMETER 
50,000 ohms per volt - D.C. 

5,000 ohms A.C. 
A truly efficient Meter for the amateur or proies 
stonal man, having features found normally in 
more expensive Meters. Ranges: 

D.C. volts 2.5- 10- 50- 250 -1.K 
A.C. 2.5-10-50-200-1.K 

D.C. Current 100µÄ- 10mA- 100mA500mA 10 amps 
Resistance 9 Ranges up to 20 meg. 
Add D.B. 0-46 Size 7 x 

55b 

x 31n, 

Lead 
PRICE, Full Test £12.1 a.6 P. ß p. 

109, FLEET ST., LONDON, E.C.4. 
TELEPHONE. FLEET ST., 5811 -3 

23, TOTTENHAM COURT RD., LONDON W1. 
¡ TELEPHONE MUSEUM 3451 

7 -9 TUDOR PLACE, TOTTENHAM COURT RD, 
LONDON, W.I. TELEPHONE MUSEUM 612e/9 

STEREO -MONO CRYSTAL CARTRIDGES 
AT GREATLY REDUCED PRICES 

RONETTE Model "0V" Output 110m /Volts 29/9 
RONETTE Model "105" Output 250m/Volts 35f- 
SONETTE Model "105". with DIAMOND STYLUS 39f5 
RONETTE Model "106" Output 500m/Volts 32i- 
COLLARO "CERAMIC" Output 50m /Volts 25'S 

All above are "TURNOVER" type Cartridges. 
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ocit AC C}00000rnorD Q SlDoci tzloorp000rD; { rpoßciocoo 4 ccoorp `Dodo iociocioco iclot ID Hi Fi SPEAKERS The 'Good Companion' Miniature Circuit Breaker I E.M.I. Ceramic magnet 12,00) lines. Mk.l1 using s (Or repairable fuse) { size 13 x bin. (roughly equivalent to You wih have experienced the 12in. round spcakei I. Handles up to Transfilters annoyance of having to repair a fuse 0 10 watts. Price 33/6, plus 5/- carriage l . `') especially in the middle of an experi- 0 and insurance. State whether 15 the 'dc -luxe' cabinet ""` -.... - ment or repair Job. Save yourself 0 ohm or 3 ohm, Similar model but as illustrated .t costs p {Kx ` ----- '. this bother by installing a simple o specially designed and hand made í10.1s6 to build -but V -' circuit breaker. All you have to do 
RI 

for very low frequencies (40 to 55 what set! :' then cycles), Prfce£7.10.0. Scan these pages: you t...x (if you touch the wrong wires 
will find nothing to ` together) is to re -set (push 1n) the 

¢y compare with its sped- -: circuit breaker. Offered with ins - 
{;f Hi -Fi Snip fication. It uses trans- x tructions at 15/- each. (Will save P F a is cost in time and temper in no Infinite Wall Baffle filters instead of I.F. 0`.. time). transformers, has varf- able feedback as well as Triple Purpose Auto 

Transformer 
O N 1 c e 1 y fi all the usual features. A.V. . as i u., output, m er- 
4` 

Veneered rite Aerial, Slow Motion Tuning, ,:tc. etc., and is a very 0 and p o 1 

fished, Cor 
Powerful Medium & Long Wave set, conservatively Ministry reference 15K /143. This 1 rated at750m W. Every component used is by a famous will convert 230. v. to 110 v, or 230 v. 0 ner fitting 

(attaches to 
maker, such as American Philco MADT R.F. transis- to 460 v. Use It also as a filament tors -Mollard A.F. transistors- Jackson Brother's transformer 230 v. to 6.3 V. 5 amps or 0 Takese up no 
tuning condensers -Rola- Celestion loudspeaker - 230 V. to 12.6 v. 3 amps. Price 12/6. 

C l o o r s p a c e 
Dubilier- T.C.C.-Morganite resistors and controls. Post and Packing 2/6. o f l o o really r Also full after sales service available. 

1 fantastic really You will definitely he doing the right thing II you Ice -Stat buy a Good Companion. 
This is a small thermostat which O low sp 

with 
d 

only 
. "A jolly fine set but deserving a better case" cuts on and off at around freezing 

o 0 speaker fitted In. \._ This is a comment point. Has many uses, one of which tweeter. Only 45/- could be an ice warnin device Lo each, carriage and \ 
- - tors haven 

many 
and 

g 
insurance 3/6, <: therefore we now offer 

0 a De Luxe version of 
D The J.B. Tangential r 

I 

the Pocket Companion. 
i h Air Conditioner e" 'e of very pleasant 

0 
--_ red with gold lettering 

and our Pocket Com- 
panion now has the guinea look. 

The most up-to -date 
- Superhet portable of its type, t .ise, a transfilter in conjunction with Philco R.F. transistors and Mollard output transis- tors. Complete building costs with plastic case £3.15s. or with solid hide case. £7.15s. 0 \ -\ ' - 

case. then return the plastic case with a postal Order 
If you have already built and want to change your 

for £1 or it you wish to retain the plastic case then send 26/ -, plus 1/6 Post and Ins. for the hide case only, 
TABLEWSÉ rTOR UCDONPOR- S.DSE. FOR FULL DETAIL 

121 0 The displacement caused by the new 
ry Tangential fan is quite amazing, but what is more amazing is the almost complete absence of noise. 

In addition to a t'an for moving the 0 air, the unit also contains a heater 0 and control switch, wired such that 0 500, 1,000 or 2,000 watts of heating o may be used. 
.The total building cost of this air- conditioner is 27.10.0, plus 5/- D carriage and insurance. The case is Q very nicely finished in hammered O enamel, and when assembled, the unit 0 is indistinguishable from those 0 selling at£12 and more. 

0 Last of these 
Brayhead 

0 Turret Tuner 
O Complete with 0 Band 1 and 
Q Band 3 coils. 

New but re- 
moved from 4 unused equip- 

e! ment. Less 0 valves 15 /- each or with valve, 25/- 0 each. Post 2/6 (Knobs 3/6 extra). 

Cabinet & Pick -up 
Cabinet for battery record 
Player. Size approx. 9 x 11 x 
51n. allows for 7 x 4in. speaker and amplifier. 
Nicely covered two tone. Must have cost at least £2 to make. New and perfect. 
Offered whilst stocks last 
19/6. plus 4/6 post and insurance. 

ROMANTICA 7 
Cheaper than you can possible make it, we offer a completely made up transistor Pocket Super - het. Uses all first made minia- ture parts and is complete with leather case, earphone and battery. 535 -1365 kc /s., sensiti- vity 300 micro volts /M, output 
150 mW, ferrite slab aerial. Size approximately 41 x 2/ x lain. Price 26.19.8. Post and Ins. 3/, 

Be The Best Dad in the World What :i (brill for sour ¡my" to receive a pre,ent 0 like this, 
4 Completely transistor - p Fishing Rod ised tape recorder with 

from Dinghy full range of accessories. 
Suitable for work or Fluorescent Lighting Mast play -study or relaxa- Complete Kit, O Lion -office or home - ',Lela,. a,umini um / Comprises: Hi- ` not separate sec -t ' outdoors or indoors. C r a f t Weight 211b, and only c h o k e t ¡ , (1J ttons, extends like 9 x 6 x 31n. (approx.). u n i t { telescope from 15ins, ¡ ^ Supplied as completely starter f;,i - 0 9ft., 8/6 each. ,, wired sub -assemblies; lamps, just link these together 2 lamp holders, white enamel metal O 0 -'' -only 10 connections to work and 40 watt tube. Special 

O 
Transfilters make. Three transistor summer price 30/- complete, plus 

These ceramic devices save switch- forward stop- rewind 
amplifier 

microphone 
centre 

n ut 
carriage and insurance 6/ -. Lots of 4 alignment problems and improve record play -':plume control, etc. Complete in most 12 or more carriage free. 

0 
performance. Use instead of I.F. modern carrying case in two -tone and with micro - transformer. Complete with phone, reel of tape and spare reel. Nothing else to buy. o circuit, 6/0 each. Order this bargain now as it won t be availab' e for Latest invention for voltage control Xmas, Only 019.8, plus Post and Ins. 5/ -, or secure and stabilisation. Complete with circuit diagram 7/6. ay00001313000 00000 00130O OOOCIOIOO1301300 00001 10000 000000e 00000 000/3 

be fitted under your motor car. Price 7/6. Post 1 / -. 

Gramophone Motor 
E.M.I. 4 speed with turntable and pick -up on control board £4.5.0, plus 5/- post & ins. Plinth for mounting same in cupboard or drawer 12/6. Post free if ordered with motor. 

Mains Motor 
Intended for vertical mounting so suitable for gramophone or tape recorder. Can also be mounted horizontally when it can be used as a fan for ventilating, the fan blades being fitted directly on to the shaft. Snip price only 15/-, plus 2/6 post and insurance. 

Flood Lamp Control 
Our dim and full switch 
is ideal for controlling 
photo flood lamps: it 
gives two lamps in series, 
two lamps full brilliance 
and lamps off. Similar control of other appli- ances can be arranged where used in pair or where circuit can be split exactly in half. Technically the switch is known as a double -pole change over with off. Our price 3/6, plus post and insurance 1 / -. 

Limited Quantity Only! 
Waterproof heater wire. 16 
yds. length. 70 watts. Self 
regulating temperature control. 
101-, Post Free. 

15 amp. Thermostat 
(Sunvicr 

Adjustable over a fairly wide range of temperatures but set for 70 °F. sui- table for wall mounting to control room heaters. Exceptional bargain at 9/8, plus 1/- post and insurance. Crackle finished and calibrated case, -uitable for mounting this (only minor adi ustmen t) 5/- extra. 

Zener Diodes 
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00000 00000:00 0000000000000 700004000000 540 000000000 000000000000,0 
750mW TRANSISTOR 

AMPLIFIER 
O 

0 
0 
O 

O 

0 
O 

4 transistors including two In push 
8 pull -input for crystal or magneti c 

microphone tor pick -up -feed back 
loops -sensitivity 5 m /v- output I O 
watt peak into 35 ohm speaker. O 
Speakers available. Price 52/6.0 
Postage and insurance 2/8. 

0 
Parcel of Mica Condensers Æ5 

50 all very useful values. Total list price 5 
over 25. Yours for 5/ -. plus 1/6. O 

Miniature Microphone p 
American made. Dynamic type, real O 
bar-rain at 2/6. plus 6d. postage. 

8 

£1 COMMISSION 

FOR YOU! 
47 

on every ZEPHYR you SeII! 8 
Turn spare time into Cash Time- 0 
Become a prosperous Z E P H Y R 

O 
selling agent 0 

The fabulous new contemporary 9, 

styled ZEPHYR transistor pocket 
radio is a new concept in precision 

O 
manufacture. 

What a Set! It's packed with latest advancements, gets more stations with t 
more power and what superb tone! 
Show your friends ... let them hold and try it and they will fall over them- g 
selves to order, earning you LI profit again and again ... that's real easy 

O 
money. 
Selling at £6.19.6, the ZEPHYR is a winner -large sales enable us to cut out 4 
shop discount and reduce our own profit -FOR YOUR BENEFIT -ACT 0 
NOW! 
LEATHER CASE -EARPHONE & CASE -BATTERY- PRESENTATION g 
BOX ALL INCLUDED! SECURELY PACKAGED AND SENT BY INSURED 

O 
POST WITH SIGNED GUARANTEE. 
No complicated forms to fill. Just send £5.19.6. Plus 316 Post & Ins. 

AND START EARNING NOW. 
CUT OUT AND POST TODAY 

I enclose (6.3.0. Please despatch a Zephyr demonstration model, also send me details 

of tape recorders and other bargains which will earn me [(Ls, before Xmas. 

471 

Yaxley Switches 
I(1 new and unused and in first class 

condítiun. 
1 pole, 2 way 3)6; 1 pole, 3 way 1/6 
1 pole, 4 way 1/9; 1 pole, 5 way 2/6 
1 pole, 7 way 3 /-; 1 pule, 9 waY 3/- 
1 pole, 11 way 3 / -; 1 pole. 12 way 3/3 
2 pole. 2 way 2/ -; 2 pole, 4 way 2/6 
2 pole, 5 way 3/6; 2 pole, 6 way 3/6 
2 pole, 12 waY 5/8; 3 pole. 3 way 2/- 
3 pole, 8 way 3/6; 3 pole, 12 way 8/6 
4 pole, 2 way 2/-; 4 pole. 3 way 3l- 
4 pole, 4 way 3/; 6; 4 pole, 5 way 4/6 
4 pole, 6 way 5/6; 4 pole, 11 way 10 /8 
4 pole. 12 way 13)6; 5 pole, 3 way 316 
5 pole, 8 way 7/ -; 5 pole, 12 way 14 /6 
6 pole, 2 way 2/6; 6 pole, 3 way 3/6 
6 pole, 6 way 8 /6; 6 pole. 11 waY 16/e 
6 pole, 12 way 17/8; 8 pole. 2 waY 3/6 
6 pole, 4 way 4/6; 8 pole, 6 way 11/ 
8 pole, 12 way 23/6; 12 pole, 2 way 3/ 
12 pole, 5 way 19/8; 12 way fader 3/6 

6 pole. 6 way, shorting 8/6 
Blp stocks of most types 

Special prices for quantities. 

Battery Charger Bargain 
Components Would ('est More 

Car Battery Charger- ready -made 
high output battery charger in stove 
enamelled sheet steel louvred case. 
New. complete and ready to work. 
Rated at 12 v. 5 amps. and variable 
rate selector for trickle charging. 
also a meter to show charging rate. 
Suitable for 230/250. A.C. mains. 
Special snip price of 651 -. plus 3/6 
post and ins. 

Infra -red Heaters 
Make up one of these latest type 
heaters ideal for bathroom, kitchen. 
bedroom, etc. They are simple to 
make from our easy to follow instruc- 
tions -uses silica enclosed elements 
designed for the correct infra -red 
wavelength (3 microns). Price for 
750 watt element and instructions 
15/6, plus 2/8 post and insurance. 

Convector 
Heater 

Just screw it 
together. Uses 
1260 watt copper 
clad element 
which gives off 
black heat. Will 
last a life time. 
Ideal for bed - 

fniished'scase. 23.19.5, easily easily worth 
double. Carriage and Insurance, 6/6. 

"Starlux 208" 
Solderless '3' TRANSISTOR. Ideal 
for home and holidays as no Aerial 
or Earth required. Enjoy assembling 
and perfotmance. Our solderless 
Terminals ensure perfect connections 
Using first grade Transistors and all 
parts incl. Earpiece for private 
listening. Will receive Luxemburg 
(the station of the stars) and other 
stations on both Medium and Long 
waves. Penlight Battery operated, 
37/6. Post and insurance, 216. 

Suppressor Condenser 
Stop your drill or other appliances 
Interfering with your, or your neigh- 
bour's, radio or television. Simple 
instructions given. 1/6 each. 12/- 
dozen. 

Bargain For Service 
Engineers 

You often come up against the old set 
'hat wont be parted with. For these 
we can offer bargain parcel of recti- 
fiers MÚ12 replacement and 105 
replacement. Ex -_ overnment of 
nurse six of each .r- ..st.aid. 

THIS MONTH'S SNIP! 
Tabby Equipment 
With details to make 
( iosed Circuit 1'Y lens 

system 
-See in the dark" equip - 
ment comprising 5,000 
volt power pack which 
contains ignition coil, 
vibrator, etc., control 
unit. interconnecting 
cables and Infra -red 
binoculars. Offered for 
one month only at the 

i give away price of 
.99 03.19.6, plus 10/- car- 
.1 nage, these are unused, 

just as received from the 
f 

good working order but 
sold without guarantee. 

Simmerstat Heater Regulator 
A device for controlling the quantity of 
heat delivered from an element, boiling 
ring heater. soldering iron (anything up 

to 2.500 watts) Completely adjustable from 
zero to max. Normally these are 55,- each. 
Special snip price 15/- each. Plus 1 /8. post 
and Insurance. 

NAME _- .-- ._ - - - 
ADDRESS 

0 
O 
O 

O 

ELECTRONIC PRECISION EQUIPMENT LTD. 8 

post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road, O 
Eastbourne, marked Department 7. Callers mry use any one of the Companies below. 0 

ree London Road, 29 Stroud (irren It d.. 520 High Street North 42 -46 Windmill Hill, 248 High Street, O 

Croydon. Einsbur ) Park. N.4. manor Park. 1.1.12. Ruislip, middy. Hsrlesden, N.W.10. O 

Phone: CRO 8558 Phone: ARChwsy 1049 Phone: ILFord 1011 Phone: RUlnlip 5780 Phone: ELGar 4444 54G8 .777 

Half day Wednesday - Half day Thursday Half day Thursday Half day Wednesday Half day Thursday 

000000000 000000000000000000000000004 : 1000 {}O4504000000000004O4O000012 
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Brand new, individually 
checked and guaranteed 

VALVES 
AL60 6'- t614 1'6 tYöó 8'- 
ARDD5 Z/. 
ARP3 g/- 

E891 
EBC33 
EBC41 

3'9 
7'- 

719 

EY9I 3'6 
EZ40 71- 
EZ4I 6'9 

ARPO 3'6 EBC90 5'- EZ80 61- 
ARPI2 31- EC52 81- EZ8I 619 
ARP21 5'6 EC70 10'- FW4/500 
ARP24 316 EC90 20'- 6'6 
ARP34 4'- EC9I 3'- G 120/I B 9'- 
ARTI-12 7'- ECCBI 516 GL450 I0r_ 
ATP4 2'9 ECC82 6'6 GL464A IO'- ATP7 5'6 ECC83 N- GU20121 AUI 5'- ECC84 7'- 40'- AU4 5,- ECC85 8'- GZ32 9'- AW3 _ ECC9I 41- H63 7'- 
AZ31 8'- 
854A 5'6 

ECF82 
ECH8I 

816 
719 

HL23 6'- 
HL23DD 8'- BT45 151- ECL80 8'- HVR2 12'6 BT9B Ó. ECL82 9'- KRN2A 19'- 

BT83 22'6 EF22 7'- KT8 2216 
CVS4 S'- EF36 316 KT32 8'- 
CV264 20'- EF39 

41- 
KT33C 4'- 

CV4014 8'- EF50 2'6 KT44 6'3 CV4015 7'- EF54 3/3 KT63 51- 
CV4025 10'- EF55 5'- KT76 10'- CV4046 40'- EF70 4'. KTW62 7'6 
CY3I 7'6 EF73 61- KTW63 6'6 D4I 3'3 EF80 516 KTZ4I 6'- 077 413 EF85 6'6 M1-14 3/6 DA30 12'6 EF86 71- MH4I Sr- 
DAF70 351- EF89 719 ML4 
DAF9I 61- EF9I 3/6 ML6 6'- 
DAF96 7'6 EF92 31- MS/PEN 6'- 0041 41- EF95 51- NT2 9'- 
DET5 151- EL32 3'9 OB3 71- 
DET19 3/6 EL33 8'- 0C3 5'6 
DET20 2r- EL35 6'- OD3 61. 
DF39 4'- EL4I 81- OZ4 5'- 
DF72 7'6 EL42 81- PCC84 7'- 
DF91 4'- EL84 7'_ PCC85 8r- 
DF96 81- EL9I 416 PCF80 7'- 
01(96 7/3 EM80 81- PCF82 8'_ DL92 6'- EM84 9'- PCLB2 8/6 
DL94 6'- EN3I IS'- PCL83 II/- 
DL96 81- EP37A 7'_ PCL84 9r- 
EA50 l'6 EP7I 6,6 PEN45 416 
EABC80 7/3 EP72 5/- PEN46 51- 
EAC91 3'6 ESU208 6'- PEN65 616 
EAC9I W 716 EY51 8'- PEN220A 3'- 

PL36 IO'6 VRI50/30 6AK7 61- 
PL8I 9f- 61. 6AM5 51- 
PL82 81- VT4C 251- 6AM6 41- 
PL83 101- VU39 0'- 6AQ5 7r- 
PT I5 101- W31 7'- 6AT6 5'- 
PT251-1 716 X66 8r- 687 516 
PX4 19'- Y63 5'- 6B8G 216 
PX25 91- Y65 41- 6BA6 516 
PY32 12'- Y66 81- 6C4 216 
PY80 6'9 Z31 6'. 6C5 61- 
PY81 71- A3 31- 6C6G 3'- 
PY82 8r- ASGT 51- 6C8G 51- 
PY83 713 C5GT 716 6D6 41_ 
PZI -35 9'- D8GT 61- 6F5 513 
QP21 61- E7G 7'6 6F6G 4r- 
QP25 5'3 G6GT 6'- 6F7 51- 
QS75,'20 6'9 L4 316 6F5GT 519 
QS95/ 10 6'9 LDS 5'- 6F8G 5'- 
QV04/7 716 R5 6'- 6F12 4'6 
R3 81- S4 5'- 6F13 51- 
R3/10 4'- 55 519 6F17 5'- 
RIO 7,6 T4 41- 6G6G 2'6 
REL2I 251- W4 6'- 6H6M 116 RK34 216 2A3 51- 6J5 3'6 RX235 101- 2AS 6'- 615G 31- 
SP2 41- 2A6 7'- 616 316 
SP13C 416 2C34 2'6 6170 S'- 
SP4I 2'6 2C42 251- 6K6GT 61- 
SP6I 2'- 2C46 30'- 61(70 2'3 
SU215OA 2X2 4'- 6K7GT 4'9 

4'9 3A4 51- 6K8G 519 
T41 71- 3B7 S'- 6K8GT 813 
TP25 IS'- 3824 51- 6K8M 816 TTI I 31- 3E29 6L5G 61- 
TTI5 251- (8298) 60r- 6L6 91- TZ20 16'- 3Q4 61- 6L6G 616 U12/14 

8'- 
354 5'- 6L7G 416 
3V4 6'- 6L34 416 

U18 616 4E27 601- 6N7G 519 
U27 81- 5B/254M 6N7GT ó'- 
U52 5'- 30'- 6Q7G 6'- UCH42 716 5R4GY 91- 6R7 61- 
UBF80 816 5T4 9'- 6SC7G 4'6 
UL II 51- 5Ú4G 5'- 6SC7GT 51- ÚL12 Sr- 5V4G 8r- 6SG7 5r- UL4I 7'- 5Y3GT 6'- 6SH7 3'- 
UL84 716 5Z4 8'6 6S17GT 5,9 UU9 516 5Z4G 8'_ 6517Y 616 
ÚY41 6'- 6AB7 4'- 6SK7 513 
UY85 6'6 6AC7 3'- 6SL7GT 616 
VP23 3'- 6AG5 3'- 6SN7GT 416 
VP41 516 6AG7 6'- 6507 6'_ VR99 8'- 6AJ7 3'- 
VRI05 /30516 6AK5 5'- 6V6G 4'6 AND MANY OTHERS IN STOCK, INCLUDING CATHODE RAY TUBES AN below 10' -. I1- P. & P. 2'6 over 101 -. Orders over E3, P. & P. free. C.O.D. 2,6 extr BRAND NEW ORIGINAL SPARE TANNOY LOUDSPEAKERS, 7.553 PARTS FOR AR88 RECEIVERS. imp., in wooden case. New 191 -. Carr. 5/ -. Please write your requirements. HIGH RESISTANCE HEAD - MARCONI RECEIVER TYPE CR PHONES (CHR), 1216. P. & P. 2' -. 100 /2 tested and aligned E32.10.0 Carr. LI. LOW RESISTANCE HEAD - TELEPHONE HANDSET. Standard PHONES (D.L.R.) 81 -. P. & P. 21 -. G.P.O. type. New 121 -. P. & P. 2'- TELESCOPIC MAST. 34ft. Consisting CONNECTORS FOR TCS of 6 sections of steel tubing of such RECEIVER, TRANSMITTER AND internal and external dia. that the smaller REMOTE CONTROL, with original sections may be collapsed with the largest plugs on both ends. New E1.17.6. P. & P. section. Immediate erection. Absolutely 2'6. complete with brackets, guys, pegs, spikes SPECIALLY BUILT POWER PACK etc., E12.10.0. Carr. 181 -. As above but for TCS receivers, 230 volts A.C. mains, 20ft., £7,10.0. Carr. 181 -. including 6X5GT valve, £3.10.0. Carr. 5' -. MULTI-TESTER. 0-6-30-120400-1,200v. R.I09 RECEIVER. Covering 2-8 Mc /s. AC/DC. 0 -120 u.A, 0 -300 mA, AC /DC. 6 v. D.C. with set of spare valves and 0- 30,000 0, 0-3 MO. 10,000 53 /v. 3# x carrier. Brand new in original packing 4# x lin. Very clear, large scale. Price case. E6.18.0 including delivery in U.K. £4.10.0. P. & P. 31- R.109A RECEIVER. Covering 2 -12 COMPLETE SET OF STRONG Mc /s, E7.18.0. AERIALS RODS (American). Screw -in "CONNECT AND FORGET- type MP49, 50, 51. 52, 53, total length CANNOT OVERCHARGE" "ESS- ISIt. IOin. To dia. 0.185in. Bottom dia TRON" AUTOMATIC BATTERY CHARGER. Charging rate 4 amps. 

The charging rate automatically adjusts 
itself to the charge in the battery. 
Automatic current and voltage control. 
Patented application of magnetic amp- lification to battery charging. Indicator 
lights show battery fully charged, receiv- 
ing charge, incorrectly connected or -- faulty cells. Mains voltage 200250 v, P. C, RADIO LTD . Built for 6 or 12 v. batteries. Measure- 
ments 7 x 5 x 5 #in. Weight e# lbs. 170, GOLDHAWK RD., W.12 Price E6.19.6. P. & P. 3,6. Shepherds Bush 4946 

6V6GT 51- 80 516 
6X4 51- 81 91_ 
6X5GT 51- 82 8r- 
6Y6G 61- 83V 9'_ 
6Z4 516 84 8'- 
7B7 7'6 85AI 9'- 
7C6 7'- 85A3 IS'- 
7C7 6,6 89 V- 
7117 7'3 210VPT 
7Q7 71- 7-pin 216 
7V7 5'- 250TH E9 
7Y4 61- 350B 8'- 
7Z4 416 393A 1S'- 
802 2/6 705A IS'- 
902 3'- 715B 60'- 
2A6 2'6 717A 8'6 
2AH7 S'- 801 6'- 
2AT7 516 803 22'6 
2AU6 6'6 804 55'- 
2AU7 6'- 805 301- 
2AX7 7'- 807 AMER 
2C8 3' 
2E1 22/6 807BR 6'- 
2H6 2'- 808 81- 
2K7GT 4'6 810 80'- 
2K8M 7'6 813 60'- 
215GT 316 815 40'. 
2Q7GT 414 816 30'- 
25A7 7'6 829A 30'- 
2SC7 4'- 832 IS'- 
2SG7 41- 832A 35'- 
2S1-47 31- 843 714 
25J7 51- 866 I0'- 
25K7 3/6 872 201- 
25L7 5/9 930 81. 
2SN7 5,9 954 41- 
2SR7 6'- 955 2'6 
4L7 7'- 956 2'- 
SD2 6'- 957 5'- 

20A2 17'6 958A 51- 
2186 9'- 1616 3'- 
25L6GT 7/9 1619 Si. 
30 5'- 1625 61- 
35L6GT 8'- 1626 416 
35T 17'6 1629 4'6 
35Z4GT 7'- 4043C 1316 
37 41- 4063 81. 
38 4/- 6064 101- 
58 6'- 6065 81- 
59 61- 6120 41- 
75 5/6 6516 81- 
76 5/- 7193 I'9 
77 6'- 7475 3'- 
78 7'. 8013A 25'- 

8020 10,- 
9001 31- 
9002 516 
9003 6'- 
9004 216 
9006 216 

Cathode 
Ray Tubes 
ACRI IS1- 
ACRI I IS'- 
CV995 IS!. 
C V 1596 
(09J) 551- 

E4103/84 
251 - 

3FP7 25'- 
SBPI 351 - 
SCPI 4216 
SFP7 451- 
5FP7A 251 - 
78P7 401- 
I2DP7 60'- 
VCRX258 
(with scann- 
ing coil) 451- 
VCRI38 30'- 
VCR 139A 

35,- 
Photo 
Tubes 

CMGB 9'- 
0516 12'6 

Special 
Valves 

2131 451- 
3A/ 1481 45'- 
31170/E £35 
31192/E 

E37.10 
4131 £3S 
4150 E35 
5D21 f3 
723A/B 50/- 
725A - 30/- 
726A 2716 
ACTE 1601 - 
CV193 301 - 
CV980 3'- 
ESU77 2001 - 
KR6 /3 E4 
LS7B 301 - 
WL4I7A 

D SPECIAL VALVES. All U.K. Orders 
a. Overseas Postage extra at costs. 
AERIALS 11(t. long. 2ft. long when 
folded, IS' -. P. & P. 21 -. 
CRYSTAL CALIBRATORS No. 10. 
Frequency range 1.5 to 10 Mc /s. Together with working instructions, lead and spare 
valves. E4.10.0. P. & P. 31 -, 

AMERICAN WIRE RECORDER/ 
REPRODUCER UNIT. Facilities for recording from Dynamic or Carbon 
microphone and radio. I knob operation 
for recording, rewinding and erasing. 
Neon recording lever indicator. Internal 
speaker. Mains 110 v. Supplied with outer transformer, carbon mike and wire 
magazine for I hour's operation and 
headphones. Price E18.0.0. P. & P. EI. Spare Wire Magazine 501 -. Dynamic mike and stand E4. 
R.209 RECEPTION SET. A 10 -valve 
high -grade Superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and C.W. frequency I Mc /s -20 Mc /s. Hermeti- 
cally seared. Built on miniature valves and 
incorporating its own vibrator power 
supply unit driven by a 6 v. battery (2 
point connector included). The set pro- 
vides for reception from rod, open -wire 
or dipole aerial with built -in loudspeaker 
or phone output. Dimensions: Length 
12in., width 8in., depth 9in. Weight 231b. 
In as new, tested and guaranteed condi- 
tion, £23.10.0, including special headphone 
and supply leads. Carr. LI. 
CARBON INSET MICROPHONE, 
G.P.O. type, 216. P. & P. 1'6. 

0.615in., together with matched aerial 
base. MP37 with ceramic insulator. Ideal for car or roof insulation E2.10.0. Post free. 
53 TRANSMITTER SPARES. Full 
range. Price list on application. 
DYNAMOTORS DM 21 FOR BC 312 RECEIVER. Brand New 02.10.0. 
P. & P. 4' -. 
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AMAZING KNOW HOW' BOOK 
Saves You Pounds 

Here is just the practical, at- a- glance guidance YOU need, whether 

you wish to know how to service radio and TV sets, install lighting 

points. or repair any domestic appliance, from a bell or an iron to a 

vacuum cleaner or washing machine, Explains basic principles and 

working of modern radio and TV sets and electrical appliances. Shows 

how to test for faults, carry out maintenance and repairs by the most 

modern methods. Special section on the operation and servicing of 

frequency modulated receivers. 480 pages. Over 400 illustrations. 

Amazing VALUE -Standard Edition, 21/ -; De Luxe, leathercloth, 

23/ -. Or on easy terms: 5/- down and 3 monthly instalments. (Total 

credit prices: Standard, 22/ -; De Luxe, 24/ -.) 

ESSENTIAL TO EVERY SERVICE ENGINEER, 

ENTHUSIAST AND HANDYMAN ! 

Getting the best from 
RADIO AND TV SETS 
Here is expert advice that will enable you 
to make the necessary adjustments of 
repairs in order to get the best possible 
performance from any radio or TV set. 

All you need to know about 
DOMESTIC WIRING 

Learn from these help- 
ful pages how to carry 
out all kinds of in- 
stallations and exten- 
sions -with efficiency 
and safety! Complete 
guidance on conduc- 
tors, insulation, safety 
regulations, conduits, 
cables, earthing, prac- 
tical work, fuses, flex- 
ible cords etc. 

BASIC RADIO CIRCUITS 
All you want to know about circuits, so 
that you can find your way around 
modern sets without hesitation. How 
components form various types of set; 
gives circuits for I -valve receiver. 3 -valve 
receiver, battery TRF receiver 4-valve 
superbet, Universal sets, etc. 

See how to maintain 
Vacuum Cleaners 

and Floor Polishers, 
Refrigerators, Cookers 

and Boiling Plates, 
Washing Machines, etc. 

D- your own 

BATTERY CHARGING 
I Here are clear, complete instructions.; 

FIRES & SPACE 
HEATERS 

Full, easy -to- follow in- 
structions for servicing 
small domestic fires - 
whether of the radiant. 
reflector or convector 
type. 

WATER 
HEATING 

All you should know 
about the vanouS types 01 electric water - 
heaters and how to install them and keep 
them in period working order. Advice 
that will save you POUNDS! 

TRACKING DOWN 
TROUBLE 

This grand book is invaluable for tracing 
faults in radio and TV sets. Tells you all 
you want to know -from how to carry out 
Preliminary Tests how 
to align R.F. and I.F. 
circuits. Shows how to 
carry out Dynamic Test- 
ing. Also shows how to 
trace the causes of 
Noises Distortion and 
Instability and deal with 
the trouble. Gives de- 
tailed information on 
Components and Loud- 
speakers and how to 
deal with any faults that 
nias develop. 

480 
PAGES 

OVER 

400 
ILLUSTRATIONS 

ALL THIS -AND MORE 

IN ONE GREAT 
VOLUME ! 

Comprehensive Contents Include: 

C t, Voltage and Resistance. 
Coils, Capacitors and Valves. 
Basic Radio -receiver Circuits. 
Preliminary Tests. Instruments 
for Set Testing. Locating Faults. 
Dynamic Testing. Tuned Circuit 
Alignment. Noises, Interference, 
Distortion and Instability. Com- 
ponents. Loudspeakers. Pick -ups. 
Gramophone Motors. Frequency 
Modulation. Television Circuits 
and Test Gear. Television Faults 
Symptoms and Cures. Aerials anti 
Pre -Amplifiers. Maintenance of 
Domestic Electric Wiring. Small 
Appliances. Fires and Space 
Heaters. Vacuum Cleaners and 
Polishers. Rewinding Small 
Motors. Cookers and Boiling 
Plates. Washing Machines. Re- 
frigerators. Electric Water Heat- 
ers. Battery Charging. Testing 
and Repairs, etc. 

DO THIS NOW ! 
Simply complete form, indicating Edition 
preferred and post in a 21,1. stamped, 
unsealed envelope to Dept. E. 35, 
Odhams Press Ltd., Basted, Sevenoaks, 
Kent. Offer applies in the U.K. and Eire 
only, closes October 31st. 

FULL SATISFACTION GUARANTEE 

SEND N Q NEY NOW ! 

I To: Dept. E.B.35, Odhams Press Ltd., Basted, Sevenoaks, 

Kent. 
WITHOUT OBLIGATION reserve me "Radio. Tee- 
vision 

'100 % Satisfaction i 

Repairs" 
Charge "Guar ntee.Ynvoice 

Cross out edition NOT required: STANDARD/DE LUXE 

Tick method n/ payment preferred CASH TERMS 

BLOCK LETTERS BELOW 

NAME_..........---__...._._ ..._..__..._._.__._- ._...___ 
Full Postal 
ADDRESS 

E.B.35/Oct. '62 
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ARMSTRONG AF208AM /FM 
RADIOGRAM CHASSIS 

Ba nd 187-570M)* d7(Valvves *5 SWatdts Output * 15db Negative Feedback * Separate wide range Bass and Treble Controls * 2 Compensated Pick -up inputs * Frequency Response 30- 22,000 c.p.s. ±2bd * Tape Record and Playback Facilities * Conti- nental Reception of Good Programme Value * For 3. 70 and 15 ohm speakers. Send S.A.E. for leaflet. 
PRICE £22.18.0 Carr. Free 

1962 RADIOGRAM CHASSIS THREE WAVEBANDS FIVE VALVES S.W. 16 m. -50m. LATEST MULLARD M.W.500 m.-550 m. ECHO1, EF89, EBC81, L.W 800 m. -5,000 m, EL84, EZ80. 
12 -month guarantee. 

A.C. 200/250 v. 4 -way Switch: Short- Medium- Long -Gram. A.V.C. and Negative feedback 
5 watts. Chassis 131 x 51 x 21in. Glass dial, horizontal or vertical wording, size loin. x 41in. Aligned and calibrated. Isolated Chassis. 

E9.10.0 Carr. O Ins. 4/6. 

SUMMER SALE PRICES 
New Boxed VALVES 90-day Guarantee 
OZ4 
1R5 
155 

1T4 
2X2 
384 
3V4 
3Q5 
5U4 
5Y3 
524 
6,4(17 
6AM6 
6AT6 
6BA6 
6BE6 
6BW6 
6C4 
6D6 
6GO 
6H6 
6J5 
6J6 
6370 
6K6 

5/- 
6/- 

3/- 
2/- 

7/- 
7/- 
6/- 
61- 
9/- 

4/- 
8/- 
7. 
5/- 

5/- 
5/- 
4/. 
3/- 
5/- 
5/- 

5/- 

6K7G 
(ìK8G 
6L6G 
6N7M 
6Q7G 
6.957 
6l'6G 
6X4 
6X5 
12AT7 
12AU7 
1 i2AX7 
1213117 
12K7 
I2K8 

1JQ7 

Y5G 
1:5L6 
3524 
807 
954 
DAF96 
DF96 
DK96 
DL96 

5/- F,ABC80 8/- P11L811 10/- 
5/- 11E391 4/- PCL84 10/- 
8/- EBC41 8/- PLO' 10/- 
5/- EBC81 8/- PL83 /- 
6/- ESF80 9/- PY80 ç/- 
5/- EC'1145 9/- PY81 11/- 
5/- ECUS' 9/- PY82 7/- 
5/- EF85 8/- PY83 8/- 
8/- EF89 8i- QP25 7/- 
6/- EL32 5/- SP41 3/- 
8/- EL84 7/- SP61 3/- 
7/- EY51 9/- 1/22 7/- 
7/. EY86 9/- CBC41 8/- 
51- 1:240 -/- CSC81 9/- 

14/- E'/,80 7/- 1'111'89 9/- 
5/- 1.Z81 7/- L'CH81 9/- 
9/- E1148 1/- UL:LM2 10/- 
9/- HABC8010/- UCL83 12/- 
5/- HVR2A 5/- UF89 W- S/. KT33C 8/- CL-11 
2/- KT76 8/- UY41 7/- 
8/- MÚ14 7/- 11Y85 7/- 
8/- PCC84 8/- UC9 7/- 
8/- PCF80 8/- VR150 7/- 
8/- PC1'85 8/- W81 6/- 

I-F- TRANSFORMERS 7/6 pair 485 Rh Slug Tuning Miniature Can, 2 n l x lin. 
High 9 and good bandwidth. Data sheets. 

NEW 
ELECTROLYTICS 
TUBULAR TUBULAR 

50/350V 5/6 al- 

2/350V 2/3 
4/450V 2/3 
8/450V 2/3 
16/450V 3/. 
32/450V 3/9 
25/25V 1/9 
50/25V 2/- 
50/50V 2/- 

100/25V 3/- 
550155V á/- 
500/12V 3/- 
8+Á/450V 3/6 

8 +16/450V 3/9 
10 +16/400V 4/3 
32 +32/350V 4/8 

FAMOUS 
MAKES 

CAN TYPES 
16 /450V 5/- 
32/350V 4/- 
100/270V 5/6 
2,000 /6V 4/- 
5.000/6V 5/- 
52 +32/350V 5/- 
12 +95/150V 6/. 
35+32+32/300V7/- 
:Á0+50/350V 7/- 
64+150/350V 11/6 
100 +500 /275V 12/6 

COMPLETE RADIO 
£4.19.6 post free 

4 Mullard valves, 5in, speaker, trame aerial 
4 pre -set stations, 1 long, 3 med. wave. Superhet Circuit. BRAND NEW. Size 9 x b x 52in. high. Tested by us ready for use. 200 /250 v. A.C.-D.C. Mains. 

DE I,UXE MODEL as above but with illuminated dial. Fully tunable over Medium and Long Wave. 5 inch speaker. Bargain £5.19.8, post free. Tested by us before des .atch. 12 -month Guarantee. 

MAINS TRANSFORMERS 200 /250 v. A.C. 
Postage 2/- each transformer. 

STANDARD, 250. 0.550, 80 mA, 6.3 v. 3.5 a. tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v. 
4 v, '2 a. 22/6, ditto, 350 -0 -350 -- 29/6 MINIATURE 200 v. 20 mA, 6.3 v- 1 a, 10/8 MIDGET, 220 v. 45 mA, 6.3 v. 2 a- 15/8 SMALL, 250 -0 -220, 50 uu1, 6.3 v. 2 a. 17/8 STD 250 -0- -250, 65 mA, 6.3 v. 3.5 a, - 17/6 HEATER TRANS. 6.3 v. 1/ amp, ry 6 

Ditto, tapped sec. 2, 4, 6.3 v., 11 amp - 8/6 Ditto, sec. 6.3 v. 3 amp- 10/6 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
3, 4, 5, 6, 8, e, 10, 12, 15, 18, 24, 30 v. 22/6 
AUTO TRANSFORMERS, 150 w. - 22/6 
0, 120, 200, 230. 250 v., 500 w. 

. - 

82 /6 
MULLARD "510" Mains transformer 30/- PARMERO MAINS TRANSFORMER. Made for 
special contract, the ratings can safely be doubled. Guaranteed 2 years, Primary 0 -110- 
510- 230 -250 v. H.T. 300-0-300 v. 50 inA, L.T. 6.3 v, 1.8 amp. Size 4 x 3/ x 31 in. Weight 61b. Post 5/6 17/6 
MAINS POWER PACK. -Size 32 X 4/ x 4 in. 
with mains transformer, metal rectifier and 
condensers to provide smoothed H.T. output 
250 v 45 mA. D.C., L.T. 6.3 v. 2 a Centre tapped. All ready built on a strong metal chassis. Brand New. Bargain. Poet 2/6 ,. 29/8 

0.8. TRANSFORMER,/ Heavy Duty 3u mA, 4/6, Multiratio, push -pull, 7/8. Ditto, 10 w., 15/0. Mini- ature 394m etc., 5/9. L.C. C£OEES 15/1011. 60/05 mA, 5/ -; 10 H., 85 mA, 10 /3; 10 11., 150 mA, 14/ . FULL WAVE BRIDGE SELENIUM RECTTIFIER: 

CHARGER vTRANSFORMERS. aTal Tapped input 
20/8/ 

250 v. for charging at 2, 6 or 12 v., 11 amie., 15 /6. " amps., 17/6; 4 amps., 22/6. Circuit included. 
4 AMP CAR BATTERY CHARGER with amp. meter Leads, Fuse Case, etc., for O v. or 12 v., 69/9 

BOOKS list S.A.E. 
40 Circuits for Germanium Diodes 3/ -. W.W." Radio Valve Data, 6/-, High Fidelity Speaker Enclosure, 5 / -. Valve and TV Tube Equivalents, 9/6 TV Fault Finding, 5 / -. Quality Amplifiers, 4/6. Radio Valve Guide. Books 1, 2, 3 or 4, 5/- each. Transistor Superhet Receivers, 7/6. Practical Radio Inside Out, 3/6. Master Colour Code Chart. 1/8. Transistor Controlled Models. 7/6. 

C.R.T. BOOSTER TRANSFORMERS for heater cathode short circuit, or tubes with failing emission- Full instructions supplied, mains input. 
Type A optional 25% and 50% boost. 2v. or 4v. or 6.3v. or 10.8v, or 13,3v. State voltage rend. PRICE 10/6. 

LOUDSPEAKER P.M, ''d OHM. 21, :i, 4in., 19/8. in. Rola, 17/6; 81n. Plessey, 19/6; 7in. x 4in. Rola, 8/ -; O /in. Rola, 18/6; 10 x Oin. 57/6; loin. Rola, 
0 / -; 4i0. Tweeter, 25/ -; 12in. R.A. 80/ -; 
31 x 8in., Double Cone E.M.I. 45/ -. 
TENTORIAN HF1012, loin. 3 to 15 ohms, 10 w. 95/ 
5 ohm, 7 x 401. 25/.; 311n., 10/6. 

BAKER SELHURST 
LOUDSPEAKERS 

Details S.A.E. 
191n. Baker 13w. Stalwart 
3 or 13 ohms, 45- 13,000 
c.p.e. 

121n- Stereo, Foam Sus- 
pension, 12w., 35. 16,000 
c.p.s. £8.17.6 
12im Baker Ultra Twelve, 
20 c.p.s. to 20 be /s. £17.10 
Zlín. Auditorium, 35 x 
Bass.20 c.p.s. to 12 be /s.£18 
Details and Enclosure 
pians S.A.E. 

'TWIN GANG TUNING CONDENSERS. 365 pF, miniature lin. x 111n. x lus,, 10 /., 50011F Standard with trimmers, 9/ -; midget, 7/6; with trimmers, 9/ -; 500pF slow motion tuning, 9/-. 
SMALL 3 gang 500 or, 17/-, 
SINGLE 25 pl', 50 pF, 75 pF, 100 pF, 160 pF, 5/8. Solid dielectric 100, 300, 500, pF, 3/6. 
CONDENSERS. New stock. 0.001 mid. 7 kV, T.C.C., 5/6; Ditto, 20 kV, 9/6; 0.1 mid., 7 kV, 9/6. Tubular 500 v. 0.001 to 0.05 mid., 90.; 0.1, 1 /.; 0.55, 1/8; 0.5/500 v., 1/9; 0.1/350 v., 9d.; 0.1/2,000 V. 

CERAMIC CORDS 
0.1 

500 v. 0.3 pF to 
volts, 

0.0 1 /mid., 9d. 
SILVER MICA CONDENSERS. 10% 5 pF to 500 pF 90.; G00 pl' to 3,000 pF, 1 / -. Close tolerance (5 1 pF) 5.2 pF to 47 pF, 1 / -. Ditto 1% 50 pF to 815 pF, 1/ -; 1,000 pl' to 5,000 pF, 1/9. 

465 kc /s SIGNAL GENERATOR Price 
t E.F.O. 

S51L ready made 
Uses 

valve I POCKET SIZE 21 x 41 x lin. Slight modifications required, full instructions supplied. Battery 8/6 extra 69V 15V. Details S.A.E. 
WAVECIaANGE SWITCHES 
8 p. 4 -way 2 wafer long spindle 
O p. 2 -way, or 2 p. 6 -way long spindle or 4 6/6 way or 4 p. 3 -way long spindle , 3/8 3 p. 4 -way, or 1 p. 12 -way long spindle - - 3/6 Wavechange "MAKITS ", Wafers avail- able: 

3 
12 

p. a2 way, 1óafer witch, 8/6; 2 water switch, 12/6; 3 wafer switch, 18/ -; adoitional wafers up to 12, 3/6 each extra. Toggle Switches, s.p., 2/ -; d -o., 3/6; d,p,t.d., 4/ -. Ex. Govt. s.p.d,t., 1f.. 
CRYSTAL Med.E I \SER'r,.6 /6 Precision engineered, lain- dia, x lin, 

ACOS 39 -1 DE LUXE STICK MIKE 35/- '1Sí. QUALITY STICK MIKE 25/- 
Valvc'holders. Pax. Int. oct., 4d. EA50, 6d. B12A, CRT, 1/3. Engl. and Amer. 4, 5, 0 and 7 pin, 1 / -. MOULDED Mazda and int. oct., 6d.; B7G, BSA, BOG, BOA, 9d. B7G with can, 1/6. BOA with can, 1/9. Ceramic EF50, B7G, BOA. int. oct., 1/ -. 137G, BOA cans, 1/- each. 

Qua.ity 1. -Stage Ill -FI AMPLIFIER A.C. only, 200 -250 v. Valves ECL86 and E'L00. :-watt quality output. Mullard tone circuits, bass boost, treble and volume controls. Separate engraved Iront -panel with de -luxe Knish. Heavy duty output transformer 3 ohm. Shrouded mains transformer. Stove enamelled chassis size bin. x 5in. x 31n. Bargain Price 24.10.0. Circuit supplied. 

THE ORIGINAL 

RRDIO COMPONENT 
Our written guarantee with every purchase. Bus 133 or 68 pass door NEW COMPONENT LIST 1/- S.R. Station Selhurst 
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Volume Controls 
Linear or Log Tracks. 
Lone spindles Midget 
5 K ohms to '2 Meg. 
LIS, 3/ -; D.P., 4/6; 
Stereo LIS 10 /8; DP 14/6 

80 CABLE COAX 
demi -air epaced Ile. 
stran40 ded 

yds. Y 
re. ód. d. 17 /8 

60 ode. 25/- 
Fringe Quality 

Air spaced. I /' Yd! 

TELESCOPIC CHROME AERIALS. 13ín. extending 
to 431e., 8/6 ea. Cosa Adaptor Plug, 1/0 cita. 
TRIPLEXERS Bands L D, ID 
COAX PLUS 1/- LEAD SOCKET.. 2/- 
PANEL SOCKETS 1/ OUTLET BOXES 4/8 

BALANCED TWIN FEEDER yd. 8d. 00 or 300 ohms. 
DITTO SCREENED per yd. 1/0. SO ohtue only. 
WIRE -WOUND POTS, 3 WATT. Pre -set Min. 

TV Types. Ah valuer 10 ohms to 25 K., 3/- ea. 
80 K., 50 K., 4/ -. (Carbon 30 K., to 2 meg., 3 / -1. 

WIRE -WOUND 4 WATT Pote. Long spindle. 
Values, 50 ohms to 50 K., 6/8; 100 K., 7/6. 
PHILIPS TRIMMERS, 0.10 pF, 3 -:10 ph', 1 /-.00 

pF, TRIMMERS, Ceramic. 't0, 50, 70 pF, 9d.; 
150 pF, 1 /3; 250 p5, 1 /6; 500 pF, 730 p5, 1/9. 
TV eta. TRIMMER, 1000 pF, with knob, 2/ -. 
RESISTORS. Prelerred values. 10 ohms to 10 meg., 
j w., 44; I w., 4d.; I w., Od.; 1j w., Bd.; 2 w.. 1 / -. 
HIGH STABILITY, l w., 1%, 9 / -. !'referred values 
tun to 10 meg. Ditto 5 %, 100 to 22 0.02., 94 

5 watt RESISTORS 118 
10 watt "t 10 ohms -10,000 ohms 8/ 
15 watt 2/- 
12.5K to 501( 10 w. .. .. .. 3/- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play 7in. reel, 2,4001t. 60/- 
51n. reel, 1,20011. 87/6 

Long Play lin reel, 1,+00ít. 35/- 
Min. reel, 1, AOit 83/6 
Sin. reel, 9OOft. 10 /8 

Standard 
510. reel, 60t. 0f0.í. 6/- 

Sare 
Plastfe 
Reels 

31n. 1/8 
41e. 2/- 
51n. 2/- 
511n. 2/- 
list. 218 

"Instant" Bulk Tape Eraser and 
Head Defluxer. 200 /250 v. A.C., 27/6. 

Leaflet with full details. S.A.E. 

CRYSTAL SET BOOKLET, 1 / , 
CRYSTAL DIODE C.E.C., 2 /.. 0E1134, 4l.. OAK. 3 /-. 
HIGH 
SWITCH CLEANER. Fluid 

4,000 
spout 4/6 tin. 

4- TRANSISTOR RADIO 31ED. and 
LONG WAVE KIT 

First class components to make a 6- 
transistor 2 wove band superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial printed circuit, 851n. x 211n., but 
EXCLUDING speaker and cabinet. 
Simple instructions 1/6 (Free with 
kit). 
Speakers, 35 ohm, 7 x 41e. 25/- £45Á extra or 351n round 19/7 entra. 

I11G14 GAIN T` 
TRIE 

MPLIFIERS 

Tunable channels 1 to 5. Gain 18db, 

with power 
valve. 

t pack. Details Gd. (PCC84 
valves If preferred.) 

BAND Ill I.T.A. -Same prices. 
Tunable channels 8 to 13. Gain 17 dB. 

TV Plug-in 
"V" Aerial 1616 

JACKS. English open circuit, 2/6. Closed circuit, 
4/3. Oroodig type, 3 pin, 1/3. 
JACK PLUGS. English, 8 / -; Screened, 4/ -; Grundig, 
3 pin, 3 /0. 
Wirewouad Ext. Speaker Control, 1.00 8/ , 
ALADDIN FORMERS and corm, tin.. 8d.; lin., lid. 
0.8in. FORMERS 5937 or 8 and cans TVI or 2, tin. 
sq. x 21in. or On. sq. x lima., 2/- with cores. 
SLOW MOTION DRIVES. 0:1, 8/3. 
SOLON IRON. 25W, 200V or 230V, 24/ -. 
ANTEX SUB -MIN IRON 15w. 200 or 240 v. 29/8. 

Paxolln Panels, 10 x 81n., PI -. 
Miniature Contact Cooled Rectlflern, 

A 9/6;200 
7/6: 

A. 21/-; 300M 4. 2 /6. 250V 

300mA. /B 
í250V Sub.-Min. 

14/6s0cr. 
125V. 

Selenium Rect., 300V 85mA. 5 / -. 
Cells Wearite "P" type. 3/- each. 
Osmor Midget "Q" type, adj. dust core. 
from 4/- each. All rances. List S.A.E. 
Teletron U.W.R. L and Med. T.H.I'. 
with reactions. 4l -. Ivied. wave D.R.. 3/6. 
Ferrite Aerials, M.. 8/9; M. and L.. 12/6. 
Osmor Ferrite Rod Aer)els, L. and M. 
for transistor circuits. 10 /- each. 
Ferrite 

h Chokes. 2 /8. Osmor OCt 6 /9.ín., 
3/ -. 

T.R.F. Coils A /HF. 7/- pair; HAX, 3 /-. 
Repanco DRR2, 4/ -. DRX1, 2/8 
Radio Screwdriver, Sin., 6d. 
Neon Mains Tester Screwdriver, 5/-. 
"older Radiograde, 4d. yd., III). 51, 
Itlack Crackle Paint. Air drying. 7l- tin. 

Aluminium Chassis, 18 s.w.o. Plain 
undrllled. 4 sides, riveted corners. 
lattice fixing holes, 21in. sides, 7 x 41n, 
4///8; 9x 71n., 5/9: 11x 71n., 6/9: 13x 910., 

8/ : 16 x 3ín11 18/10/6; 
15 x 14151., 12/6: 

8 
Aluminium Panels, 18 s.w.g.. 12 x 121n. 
4/8: 14 x 91n., 4 /-: 12 x 81n., 3 /-: 10 x lin., 
2/3: 8 x 6ín., 21 -. 

COMPONENT SHOP 

JASON FM TUNER COIL SET 
29/- H.F. coil. aerial coil, oscillator 
coil, two 1.f. transformers 10.7 Mc /s 
detector transformer and heater choke. 
Circuit component bst F lour 

2/8. Complete MT 
Kit. Jason chassis with calibrated dial. 
components and 4 valves. £6.5.0. 

MAINS DROPPERS. Midget adjustable sliders, 
0.3A, 1,000 ohms, 5 / -; 0.2A, 1,200 ohms, 5 / -; 
0.15A, 1500 ohms, 5 / -; O.1A, 2,000 ohms, u / -. 

LINE CORD. 0.3A 60 ohm, per foot, 0.2A 100 ohms 
per fool, 2 -way, 1/- per foot; 3 -way 1/- per foot. 
MIKE TRANSFORMER. 50 -1, 8/9. 
P.V.C. Conn. Wire, single or stranded, 2d. od. 

Sleeving, 1.2mm, 8à; 4mm, Bd.; 6 mm, 5d. yd. 

SPEAKER FRET. Gold cloth, 17 x 25ín., 5/ -; 25 x 

35in., 10/ -. Tygaa, various colours, 52in. wide from 
00 /- ft.: 26ìn. wide, front 5/- ft. Samples, B.A.E. 
Expanded Met..l, Gobi 12 x 121u., 81-. 

TELEVISION REPLACEMENTS 
Line Output Transformers 
from 451- each, NEW Stock 

and other timebase components. Most 
makes available. S.A.E. with all enquiries 

"REGENT" 4 VALVE 

RANGE 
VALVES 

KIT PRICE 

£6. 6. 0. 
carr. 4/- 

PRINTED CIRCUIT BATTERY 

PORTABLE KIT 
Medium and lone wave. Powerful 7 x Sin. 

high Flux Speaker. T.('.C. Printed Circuit and 

condenmes. Compoa^uB of nneet quality 
clearly identified with assembly instructions. 
Osmor Ferrite Aerial Coils. Rexine covered 

attache case cabinet. Sloe 121n. x Sin. x 410. 

Batteries used 2126 (0.5512) and AD35 (1.504ní 

10 /9 extra. inetroetlo0s 9d. (free with I:it. 

SPECIALIST 
rest 1/, unless otherwise stated. C.O.D 

331 WHITEHORSE ROAD 

WEST CROYDON 
Telephone: THO 1665 

2/-. (Export welcome. Send remittance 
and extra postage). 

MONARCH RECORD PLAYER 
Kit with ready built amplifier, speaker 
and cabinet. E 1 2a 10`0 
carr. and ins. 5/- 

GARRARD DELUXE AUTO- PLAYER NIT 

L 
I 4 10.0 c'". r. and lee. 01-. 

details S.A.E. 
With Must quality Autoeflaager EC121 ( plug-in 
xtal head). Ready built .:valve amplifier, 
Loudspeaker and contemporary styled Portable 
''layer Case. 

All items guaranteed to fit together perfectly, 
can be assembled In thirty minutes. full 
Instructions supplied. 
4 -speed Autochahger, B.B.R., U.A.14 67.10.0 

B.B.K., 0.A.12 Stereo /Mono .. 68.0.0 
Garrard Model Autoslim .. .. 67.16.6 

4 -Speed Single Players, EMI .. .. 66.9.0 
Garrard TA Mk.D, OC8 Head .. 68.0.0 
Garrard Model 461' GCB .. .. 60.17.6 
Garrard 4HF Trauselptlon .. 617.19.6 

Amplifier player cabinets (except 4 H.F.) 70/- 
2 -valve amplifier and 6í1n. speaker .. 56/- 
3 -valve amplifier and olla. speaker .. 106/. 

Wired oed tested ready for we oath above. 
All sapphire styli available from 8/ -. 

ARDENTE Transistor Transformers 
Type D3035, 7.3 CT: Push -Pull to 3 ohms 
for OC72, etc., 1 x t x fin, 9/8 

Cor ÓC/2,ß 
1.75 

x 1 SCT. 
Push -Pull Driver 

Type D3058, 11.5 ' 1 Output to 3 ohms for 
OC72, etc.. 1 x t x tin. 9/6 
Type D167, 18.2 1 Output to 3 ohms for 
0072, etc., I x I x lin. 12/- 
Type D239, 4.5 : 1 Driver Transformer. 10 /- 
Type D240 8.5 : 1 Driver Transformer. 10 /- 

ARDENTE VOLUME CONTROLS 
Type VC1545, 5K with switch, dia. 0.9151.. 8/- 
Type VC1780, 5K with switch, dia. 0.710.,10/6 
Deaf aid ear piece xtal or magnetic. 7/8. 

WEYRAD 
COILS AND TR.ANsl0ORMERS FOR 
2 -WAVE TRANSISTOR SUPER - 
II 

AND ie'ERIITii1MID AFRRIALIT 

Long and Medium Wave Aerial -RA2W. 
On 6151. rod, 208pF tuning. 18/6 
Car Aerial Coil. 1/- 
Osc. Coil P50 /SAC. 176pF tuning. 5/4 
1st and ltd I.F. Trans.- P50 /2CC. 470kc /s 
11 /161n. dia. by tin. 5/7 each. 
3rd I.F. 1rans.- P50 /3CC. 6/- 

Spare Cores. lid. each. 

Wavechange Swf Switch. 
3/6 

Printed Clrcult -PCA1. Size 25 x Odin. 
Ready drilled and printed. 9/6 
Volume Control. 5K -DP. 4/6 
7 x 41e.. 35 ohm Sneaker. 2 í- 
311n. round 35 ohm speaker. 19/6 
24 Fixed Resistors. 10 /6 
16 Fixed Condensers. 21/- 
Tuning Gang with trimmers. 10/6 
8 Mullard Transistors and diode. 42/6 
Constructor's Booklet. 2/- 

NEW MULL DÌODTRSANSISTORS and 
Audio OC71 6/- R.F. OG44 8/9 

0072 7/6 OC45 8/9 OAS' 3/- 
Sub Miniature Condensers. 0.1 mid. 
30 v. 1/3. 1, 2, 4, 5. 8, 16. 25, 30, 50, 100 

mfd. 15 volt, P/8 each. 

B.H.C. Pocket "- Transistor. M.W. 
and L.W. Radio Kit. 22/8. 
Miniature earpiece, 7/6. Batt. 2/3. 
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A,YE/V -PRACT /CAL !«4)' e UNDERSTAND /NG 
Radio Television 
Including: Transistors; VHF /FM; Hi -Fi equipment; Computers; Servo -meths; Test Instruments; 

Photo -electrics; Nucleonics, etc. 
.. Your Career... Your Own Business ... An Absorbing Hobby Radiostructor -an organisation specialising in electronic training systems offers a new self -instructional method using specially designed equipment on a "do -it- yourself" basis. You learn by building actual equipment with the big kits of components which we send you. You advance by simple steps, performing a whole series of interesting and instructive experiments -with no complicated mathematics! Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and interesting way -in fact -you really have fun whilst learning! Post the coupon below, now, for full details.- 

Electronics 

RAMOSTRUCTOR 
LEADS THE g/ORLD 
IN ELECTRONICS TRAINING 

POST NOW 
To RADIOSTRUCTOR (Dept. 082) 

READING, BERKS. 
Please send brochure, without obligation, tot 

* Name 

Address' 

IOi62 

* BLOCK CAPITALS PLEASE 
( We do not employ representatives) 
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Vol. XXXVIII No. 668 OCTOBER, 1962 = THE RADIO SHOW 
JI11111IIIIIIIIIllliiiiiIIIIIIIIIIIIIIIIIIIIIIIIIIIII11IIII1= HE Radio Show is over for another year, and although for 

Editorial and Advertisement = some of us nothing could have equalled the excitement 
Offices: = caused by last year's exhibition, when, for the first time, 

PRACTICAL WIRELESS = many manufacturers and the broadcasting companies made 
George Newnes, Ltd., Tower House, E colour and 625 -line television their prime attractions on their 

Southampton street w.e.2 stands, at this year's show it was interesting to note the reactions 
Ë © George Newnes Ltd., 1962 = of these same manufacturers and broadcasting companies to the 
_ = report of the Pilkington Committee and to the subsequent 
C Phone: Temple Bar 4363 = action taken by the Government on certain points in the report. 

= Telegrams: Newnes, Rand, London, E The G.P.O.'s exhibit -always one of the most interesting in 

El Registered at the G.P.O. for trans- = our opinion- featured a communications satellite like " Telstar" 
mission by Canadian Magazine Post. = and a model of the Goonhilly Downs tracking station. 

SUBSCRIPTION RATES = As usual, the armed services provided very interesting displays 
including postage for one year = of radio and electronic equipment now in use, and the Metro- 

- Inland - - - - £1.9.0 per annum E politan Police disclosed some of its methods of fighting crime 

E Abroad - - - - 41.7.6 per annum E with radio aids. 
E Canada - - - - £1.5.0 per annum _= We were pleased once again to meet many of our readers at 
__ = the PRACTICAL WIRELESS stand and we will try to keep in mind 

co n f e n (s = the useful suggestions and constructive criticisms which these 

, meetings brought 
THIS 

light. 
BLUEPRINTS 

Page E 
Editorial . ... ... ... 477 = Included in this issue of P.W. is the first of our new series of 

E Round the World of Wireless 478E free Blueprints, beginning this month with designs for a signal 
The P.W. Signal Generator ... 480 = 

- Functions 

generator and a power amplifier. The "Strand" amplifier -as 
Radio tiompone..ts and their 

483 
_ the latter is called- consists of an amplifier and a power pack 

E Servicing Tape Recorders ... 486 E built on separate chassis to facilitate their installation in a 
Good Bass Reproduction ... 491E suitable cabinet. 

E A Stereo Experiment ... ... 494 

E On Your Wavelength ... .. 499 E The Strand gives a virtually distortion -free output of 20W, 

E Home -made Hi -fi Output - making it an ideal addition to a hi -fi enthusiast's range of equip- = 
E Transformer .. 500 :-=_ ment. 
E Increasing Ammeter Ranges... 503 = The P.W. Signal Generator is a mains- operated, portable, 
E The Strand Amplifier ... ... 504 

The Miniscope ... ... 509E R.F. /A.F. instrument which could be used to advantage by a 

E The Tudor ... ... ... S17 = beginner to radio, to form a basis of a set of home -constructed 
Trade News ... ... 521 = test equipment. 
Letters to the Editor ... ... 525 _ 
Club News 526E The November and December issues of PRACTICAL WIRELESS 

Transmitting Topics ... ... 529 = will also contain free double -sided Blueprints, makinga total of six 

= new designs for the amateur constructor. Four of the six pieces 
=The Editor will be pleased to cons:der E 
articles of a practical nature. Such = of equipment are capable of being combined into a single hi-fi 
articles should be written on one side E 

E of the paper only, and should contain = system. consisting of a radio tuner, a pre-amplifier, a power 
= the name and address of the sender. __ 

for 
am lifter and a loudspeaker enclosure. Of course, each piece of 

Whilst the Editor does not ho y hlmse E p 
= responsible ear manusce riptss. every E equipment may be built and used separately as the constructor 

=effort will be made to return them if a = wishes. stamped ^nd addresset envelope i _ 
_ for 

the 
All correspondence intended = 

PRACTICAL TELEVISION DATA CHART = for the Editor should be WIRELESS, = 
E Gee Editor, PRACTICAL WIRELESS, E 
= George Newnes. Ltd., Tower House, = In the October issue of our companion journal Practical 
= Southampton Street, London. W.C.Q. E 
= Owing to the rapid progress in the = Television, we are giving away free, a Data Chart to be used in 
= designs of wireless apparatus and to 
E our efforts to keep readers in touch = connection with a new series of articles starting that month and 
= with the latest developments, we give E 
= no warranty that apparatus described = dealing with the principles and practice of television. The Data 

= fetters pat 
= in our columns is not the subject of E Chart contains information of interest to all radio and TV 

= capyr ;gent. t in all drawings. photo- = enthusiasts, such as a complete list of television stations through- 
graphs and articles published in E 

E 
= PRACTICAL wvet tsss is specifically = out the U.K., tables of decibels and power ratios, and corn- 
= reserved throughout the countries E 

signatory to the Berne Convention and = parisons of television standards, colour codes, designs for 
= the U.S.A. Reproductions or Unit,- Hans E attenuators, aerial information, etc., etc. 

or any of these are therefore expressly = 
= forbidden. PRACTICAL WIRELESS E 
E incorporates "Amateur Wireless." IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III III IIIIIIIIIIIIIIII 11111111111111111111111111111111111 

151111IIIIIIIIIIII111111Ill11 IIIIIIIIIIIIIIIIIIlllll1I111111l Our next issue dated November, will be published on October Sth. 
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NEWS AT HOME 
AND ABROAD 

THE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of June, 1962, 
in respect of wireless receiving 
stations situated within the 
various Postal Regions of 
England, Wales, Scotland and 
Northern Ireland. The numbers 
include Licences issued to blind 
persons without payment. 

Region 
London Postal ., 
Home Counties 
Midland 
North Eastern 
North Western 
South Western 
Wales and Border Counties 
Total England and Wales .. 
Scotland.. " 
Northern Ireland 

Total 
641,456 
593,815 
429,453 
455,439 
387.617 
350.165 
200,581 

3,058,926 
328,255 
108,653 

Grand Total .. .. .. 3,495,834 

New Miniature Rescue Beacon 
A VALUABLE addition to 

marine, desert and mountain 
survival equipment, a miniature 
distress beacon weighing only 
341b. and named Flacon, has 
been introduced by Associated 
Electrical Industries Ltd. It generates flashes of light so 
intense that they will attract 
attention over distances as great 
as ten miles at night. 

Flacon has the advantage over radio survival devices in that it does not demand specialised 
search equipment. It has been 
developed primarily as an integ- 
ral part of equipment for aircraft 
dinghies and ships' liferafts of 
the inflatable type. 

O 
o o ,\\\\ 

131FUIE7L.4 E SS 
Flacon is made up of three 

plastic encased units -the lamp 
housing, a generator and battery. 
The polypropathene lamp hous- 
ing contains a Xenon gas -filled 
U -tube developed by AEI Lamp 
and Lighting Company. The 
generator comprises transis- 
torised multivibrator circuits plus 
a transformer and charging 
circuit to provide the high 
voltage pulse which drives the 
Xenon tube. The standard 
battery is a 6V mercury cell type. 

Radar at Farnborough 
AT this year's SBAC exhibition 

(the Farnborough air show) 
Marconi's Wireless Telegraph 
Co. Ltd. has on show a wide 
range of airborne radio equip- 
ments and navigational aids, the 
latter including ground station 
radar displays. 

Of particular interest is the 
new transistorised PPI display 
type S3001 made by Marconi's. 

This is on view to the public for 
the first time at Farnborough. 
The S3001 displays not only raw 
radar information but also syn- 
thetic echoes, a video map, range 
marks, IFF and azimuth marks, 
and direction finding information 
all on one PPI tube. 

International Radio Communica- 
tions Exhibition 

THE Radio Society of Great 
Britain's Exhibition in future 

will be called the International 
Radio Communications Exhibi- 
tion and will be transferred to 
the Seymour Hall, Seymour 
Place, Marble Arch, London, 
W.I. It will be held earlier this 
year and for a period of four 
days from Wednesday, 31st 
October, to Saturday, 3rd 
November. 

Catering accommodation will 
he larger with increased seating 
and tables and improved lun- 
cheon and tea service. Bar 

This illustration shows the new Marconi transistorised PPI display type 53001, on view for the first time at the Farnborough air show. 
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services will be in separate room 
and with more accommodation. 

A special display of home - 
built equipment will be shown 
and, as in other years, silver 
plaques will be presented for the 
most outstanding home con- 
structed radio equipment and for 
a manufacturer's outstanding 
equipment contribution to the 
radio world. 

The Armed Services and, it is 
expected, Government Services, 
will again show latest develop- 
ments and offer educational and 
recruiting services to all visitors. 

CENTO Delegation Visits Britain 

RECENTLY a party of over 
30 senior Naval, Army and 

Air Force officers from three 
Central Treaty Organisation 
countries -Iran, Pakistan and 
Turkey- visited the Chelmsford 
works of the Marconi Company 
as part of a programme arranged 
for them by the British Govern- 
ment. 

In the morning, after a recep- 
tion by Mr. R. Telford (general 
manager) and other senior com- 
pany officials, the party was 
taken on a tour of the works. In 
addition to seeing familiar equip- 
ments in process of manufacture, 
three small exhibitions were 
mounted for inspection by the 
delegates. These included 
examples of airborne radio, 
closed circuit television, and 
high -power radar transmitter/ 
receivers. A demonstration of 
naval communication transmis- 
sion systems was also given. 

The party also visited the 
Marconi Development Labora- 
tories at Writtle, where they saw 
a mobile high- frequency radio 
station and a super -high- 
frequency radio link. 

PRACTICAL WIRELESS 
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Experimental Telephone System 
in London 

A SUBSTANTIAL increase in 
the number of telephone 

circuits carried by existing and 
new cables between telephone 
exchanges should be possible 
using a new system of " carrier " 
telephony which has been on 
test in London and North Kent. 

Equipment has been installed 
at Faraday Building, London; at 
Crayford telephone exchange in 

Kent; and at nine points along 
this cable route to test the per- 
formance of the system designed 
and built by Standard Tele- 

The terminal equipment in Crayford Telephone Exchange for the 

"local area carrier" telephony trials conducted by Standard Telephones 

and Cables Limited, by arrangement with the GPO. 

phones and Cables Limited. 
Subject to the success of these 

trials the new system could help 
to provide those extra lines 
between exchanges needed to 
cope with the growing use of the 
telephone. The system is called 
" local area carrier " and is 

experimental at present. It uses 
techniques similar to those used 
for the past 30 years on long - 
distance cables. 

STC are testing two systems 
over lines in the Faraday - 
Crayford cable, which passes 
through the telephone exchanges 
at Bermondsey, Tideway, Wool- 
wich and Erith. There are nine 
repeaters (amplifiers) spaced 
approximately 4,000yd apart, 
five repeaters being fed with 
power over the cable from 
Crayford and four from Faraday 
Building. 

Whereas each pair of wires in 

this voice- frequency junction 
cable is normally capable of 
carrying only one telephone 
circuit, in these tests two pairs 
are being made to carry 12 

circuits. A 13th circuit passes 
the signalling (dialling) signals 
for the others. 

The system. known as SC -12, 
transmits the carrier and both 
sidebands of each channel, thus 
reducing the complication and 

cost of the multiplexing equip- 
ment. In this respect it differs 
from long- distance coaxial cable 
systems which transmit one side - 
band only, suppressing the other 
sideband and the carrier fre- 
quency. 

Equipment for a New Liner 

THE new 22,000 -ton liner, the 
s.s. Northern Star, of the 

Shaw Savill Line, has been 
supplied with telephones, tele- 
graph equipment, salinometers, 
X -ray apparatus and some of its 
wiring cables by Associated 
Electrical Industries Ltd. 

The marine department of 
AEI Telecommunications Divi- 
sion have fitted the Northern 
Star with one single -point and 
two ten -point salinometers to 
monitor the saline content of the 
boiler feedwater system, a tran- 
sistorised telephone system to 
link the bridge to lifeboat and 
docking stations, and a complete 
telegraph installation to transmit 
docking and steering orders. 

Two AEI electric torsion - 
meters have also been fitted by 
the British Shipbuilding Research 
Association and will be used to 
determine the shaft horsepower 
transmitted by the ship's pro- 
peller shaft. 
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THE SUBJECT OF ONE SIDE OF THIS MONTH'S FREE BLUEPRINT, AN 
R.F. /A.F. TEST INSTRUMENT. 

P.W. SIGNAL 
GENERATOR 

By F. G. Rayer. 

HIS signal generator has been designed to fit into a cabinet 6in. x Tin. x 3in., and to use a single double -triode valve, making the circuit quite simple. It covers from 150kc /s to 3Mc /s (2.000 to 10m) in five bands, and can provide a continuous wave or modulated output, as required, over these frequencies. An audio frequency output is also included, for A.F. circuit tests. These features make the signal generator a very useful piece of equipment for aligning, calibrating, testing and trimming all kinds of receiver. 
The generator -uses A.C. mains for power, and is directly calibrated in frequency. This can be carried out to a standard sufficiently accurate for all practical purposes. 

The Circuit 
Fig. 1 on the blueprint shows the circuit, the valve being a 6SL7GT. One triode section acts as an R.F. oscillator, the output being taken from C4 to the potentiometer VR1. For C.W. (continuous wave) output, only this triode operates. Only one coil is included in Fig. 1, the remaining four coils being wired in the same way. 
The second triode section acts as an audio oscillator, and an audio signal may be taken from C5. This A.F. output can be used to test all kinds of audio circuits. 
The 3 -way function switch permits each kind of working, and when this is in the centre " Mod. C.W." position, the continuous wave is modulated by the A.F. oscillator. The purpose of each kind of output is dealt with later. 
A small power pack provides current for the generator, this being included so that the equip- ment is completely self contained. 

Panel and Cabinet 
The panel (6in. x Tin. aluminium), with drilling dimensions, is shown in Fig. 3. Clearance holes are drilled for all the control bushes, or may be stamped out with a punch. Four small holes take self -tapping screws to hold the panel to the cabinet, and two more holes take 6B.A. bolts, to secure the small chassis inside. 
A piece of thin, smooth white card is cut slightly smaller than the panel, with holes to match. A similar piece of celluloid, thin Perspex, or other transparent material is also prepared, with holes to agree with those in the panel. Tuning 

October, 1962 

The finished instrument. 

calibrations and other markings are made on the card, when the generator has been finished. The transparent material is placed over the card to protect it from unwanted marks. 
The box or cabinet consists of universal chassis sides (available from Home Radio Ltd., 187 London Road, Mitcham, Surrey), held together with 4B.A. bolts. Two members Tin. x 3in. form the top and bottom of the cabinet, and two 6in. x 3in. pieces are used as sides. A further member 6in. x 3in. acts as a chassis, for the valve - holder, coils and A.F. transformer. A second 6in. x Tin. plate, held with self -tapping screws, forms the back. 
The back, top, bottom and one of the sides are left off until construction is otherwise finished. 

Power Pack Section 
This is built completely on one 6in. x 3in. side, as in Fig. 3. A converter or tuner mains trans- former, with an output of 220V at 20mA is adequate, as the actual H.T. consumption is less than 5mA. The valve heater and indicator lamp require 6.3V at 0.6A, and so a IA secondary serves well. The circuit will work satisfactorily with an H.T. line voltage of 150V or even less, so a 220V H.T. secondary is by no means essential. If the voltage should be higher, it can easily be reduced by increasing the value of R3 or R5, so almost any transformer to hand may be used. 
The rectifier is rated at 250V 540mA and is contact -cooled. Rectifiers of other rating may, of course, be used to suit the actual current and transformer voltage. R6 merely keeps the peak current to a safe limit. 
The actual values used for C8 and C9 are of little importance, and may be from 2µF to 32í4F. A small 8µF+8 / F condenser is convenient. Mains leads pass through a grommet in this side of the case, and the switch is fitted to the panel. The fuse holder, with 250mA or other low- rating fuse, is bolted to the chassis. 
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R.F. and A.F. Section 

Coils, valveholders and the A.F. transformer are 
fitted to the 6in. x 3in. chassis, as in Fig. 2. This 
chassis, and the power pack, are secured to the 
panel, and all wiring may then be completed, and 
the generator can be tested, before adding the 
other side, or top, bottom and back. 

Almost any small A.F. transformer will be 
satisfactory for the audio oscillator. The primary 
is wired from C6 to chassis, and the secondary 
from triode grid (pin 1) to chassis. A check for 
audio oscillation is made by connecting head- 
phones, or a loudspeaker with output transformer, 
to the output socket and chassis. If no oscillation 
is heard with the function switch in the A.F. 
position, the leads to the primary of the A.F. 
transformer should be reversed. 

A transformer with a centre -tapped winding 
may be used, the tap being taken to chassis. A 
small valve receiver output transformer can thus 
be used, or even a transistor type of output trans- 
former. The unrequired winding (secondary) is 
then left disconnected. The note will probably be 
satisfactory, but, if it is too high in pitch, it can 
be lowered by wiring a capacitor across either the 
primary or the secondary. The pitch may be 
raised by wiring a resistor across the secondary. 

The audio oscillator section can be tested by 
itself, R3 and the coils, etc., being omitted. A 

difficulty is experienced, the simplest solution is to 
wire up one coil only, and test the generator. The 
other coils may then be added one by one. 

For the three H.F. ranges, standard superhet 
oscillator coils are used. A medium -wave coil is 
used for L4, and a long -wave coil for L5; M.W. 
and L.W. oscillator coils cannot be used for L4 and 
L5, because the actual frequency coverage of an 
oscillator coil is higher than that of the signal 
frequency coil with which it is employed. How- 
ever, M.W. and L.W. coils with reaction windings, 
or H.F. and R.F. coils, with coupling windings of 
suitable dimensions, will be suitable. If no oscilla- 
tion is obtained with any particular coil, con- 
nections to the feedback winding on it should be 
reversed. 

The actual ranges obtained were as follows: 
LI: 10 -23m or 30- 13Mc /s. 
L2: 21 -75m or 14- 4Mc /s. 
L3: 75 -170m or 4- 1.8Mc /s. 
L4: 150 -550m or 2- 0.55Mc /s (2,000- 550kc /s) 
L5: 600- 2.000m or 500- 150kc /s. 
LI and L2 are nearest the switch, as in Fig. 2, 

and wiring to these coils should be short. The 
range coverage can be adjusted, to obtain suitable 
overlap, by means of the coil cores, but these must 
be sealed, or left untouched, after calibration. 

The 1,000pF 1,000V condenser in series with the 
output socket isolates the equipment from any 

high voltage circuit to which the 
prod may be applied. 

A check can be made to see 
that band coverage is suitable, 
and that the whole unit works 
correctly, before adding the sides 
and the back. A transparent 
cursor about 4in. long, scribed 
with a line, is cemented to the 
tuning control knob. 

A.F. Output 
This is obtained with the func- 

tion switch at A.F. and the signal 
strength is controlled by the 
attenuator VRI. To test an 
amplifier, or the audio section of 
a receiver, the test prod is 
applied to various A.F. circuit 
points in turn. Commence at the 
loudspeaker or loudspeaker 
transformer, moving from there 
to the output valve anode, then 

to the output valve grid, then to the grid coupling 
condenser, and so on, introducing one lead or 
component at a time. If a fault is present, repro- 
duction will cease, or almost disappear, when the 
fault is passed. As extra stages of amplification are 
brought in, the attenuator must be turned back, to 
keep volume down. 

Mains, battery and transistor sets can be rapidly 
checked in this way, and a faulty stage can often 
be located in a few moments. A few such tests with 
a receiver or amplifier in good condition will soon 
show what to expect. 

Mod. C.W. Output 

With the function switch in the " Mod. C.W." 
position, a radio frequency signal is produced, the 
frequency of the signal depending on the band 
selected, and position of the tuning control. The 

An above -chassis view. 

modulated R.F. signal will not be produced if the 
A.F. circuit is not oscillating. 

C4 is a low -value capacitor, made by twisting 
insulated wires together for about lin. The 
capacity required is very small, but not in any way 
critical. 

Band- switch and Con, 

The switch is a 2 -pole 6 -way component, with 
one position not used. A lead is taken from the 
fixed plates of the tuning condenser, to the switch 
and C2 and R1, as in Fig. 2. This point is switched 
to A, B, C, D, or E, thereby bringing in the grid, 
or tuned windings, of the coils. A short lead from 
LI (13- 30Mc /s) coil, passes to the chassis. 

Condenser C3 is switched to F, G, H, I or J, 
bringing in the coupling windings of the coils. 
Switching here is very straight forward, but if any 
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482 PRACTICAL 

R.F. is modulated by the audio oscillator, so the 
signal can be heard on any receiver. To check I.F. 
stages in a receiver, tune the generator to the 
intermediate frequency of the receiver, and apply 
the modulated C.W. signal to each circuit point in 
turn, working backwards from the second detector. 
Reproduction ceases when the fault is passed, so 
it is thereby localised to one stage. 

To check other circuits, such as R.F. stages, tune 
the receiver and signal generator to the same fre- 
quency, on any required band. To trim circuits, 
tune the generator to a high frequency on the 
receiver band. To adjust receiver coil cores, tune 
the generator to a low frequency on the receiver 
band. 

Sufficient coupling will often be obtained merely 
by placing the generator prod or lead near the 
aerial or other R.F. circuit connection. Coupling 
between generator and receiver should always be 
very loose, for final ' imming and alignment. 

To calibrate a receiver, the generator will have 
to be calibrated itself. (This can be done as 
described later.) It is then only necessary to tune 
the generator to various frequencies, and tune in 
the signal on the receiver, and mark its dial. The 
same method can be used to secure best agree- 
ment with a ready marked receiver tuning scale or 
dial. 

C.W. Output 
This is a radio frequency signal, tuned as 

already described, but not modulated. It will 
operate a receiver AVC system, or tuning meter 
or tuning eye, but cannot be heard by ear, with an 
ordinary receiver. 

If a superhet has a beat frequency oscillator, the 
C.W. signal will be heard as a whistle. This will 
also be so with a TRF receiver having reaction, if 
reaction is sufficiently advanced to produce 
oscillation. 

The C.W. output may be used for trimming, etc., 
when a magic eye or other tuning indicator is 
present. It may also be coupled into the second 
detector of an ordinary superhet, to make C.W. 
morse audible. The generator is then adjusted to 
within lkc /s or so of the intermediate frequency of 
the receiver. 

If a superhet is not operating, and early tests 
have made the oscillator suspect, the generator 
signal may be injected at the frequency changer 
oscillator or mixed grid. The receiver is tuned to 
agree with an expected station, and the signal 
generator is tuned slowly over a band around 
470kc /s higher. If results are then obtained, the 
receiver oscillator is probably faulty (for this test, 
the generator frequency should be equal to the 
receiver frequency plus the intermediate frequency 
of the receiver). 

Calibration 
For maximum utility, the generator tuning 

should be calibrated. Five semicircles are drawn 
for this, and actual calibration may be achieved in 
a number of ways. If a communications receiver, 
or other accurately calibrated receiver is available, 
the generator may be coupled to this by placing its 
output lead near a short wire attached to the aerial 
terminal. The receiver is then tuned to various fre- 
quencies, and the generator is adjusted until its 
signal falls on the receiver frequency, which may 

WIRELESS October, 1962 

then be marked on the scale. A receiver with a 
tuning meter is most suitable. 

Should a 100kc /s, 500kc /s, 1 Mc /s or other crystal 
marker be available, a receiver can be tuned to 
the marker signal, and each multiple (harmonic) 
and the generator can then be calibrated in 100kc /s 
or other intervals, with good accuracy. 

If a calibrated signal generator can be utilised, 
its signal can be tuned in on a receiver, and the 
uncalibrated generator can then be tuned tt the 
same frequency. In this way, calibration marks 
can be made on the scales. 

The signal generator with the back cover removed 

In all cases, it is best to proceed systematically, 
finishing one range at a time. Fig. 4 shows the 
relationship between wavelength and frequency, 
and may be useful. The generator may be marked 
with frequencies in black, and wavelengths in red. 
Or wavelengths may be omitted. 

Harmonic Calibration 
If no ready calibrated receiver or generator is 

available, it is still possible to calibrate the scales. 
This will take a little longer, but only need be 
done once, and can be of good accuracy. 

When the generator is tuned to any frequency, 
its note will be heard on this frequency, and also 
multiples of the frequency. That is, upon 
harmonics. For example, harmonics of 200kc /s 
will be audible to over 4Mc /s, with a sensitive 
receiver. Similarly, harmonics of 1 Mc /s can be 
heard to nearly 30Mc /s, and harmonics of 2.5Mc /s 
can be heard to 30Mc /s. 

To use this method, tune in the long -wave Light 
Programme, which is transmitted on a frequency 
200kc /s. Set the generator for C.W. and tune it 
to zero beat with the received signal, and mark the 
scale for 200kc /s. The generator is then left at 
200kc /s, but is switched to " Mod. C.W. " and the 
receiver is tuned upwards in frequency, until the 
generator is heard. This will be the second 
harmonic, or 400kc /s. The receiver is left un- 
touched, and the generator tuned to the receiver 
frequency, and its scale marked for 400kc /s. The 
whole process is repeated for 600kc /s, 800kc /s and 

(Continued on page 502) 
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Radio Components 
and their 
Functions 

THE COMPONENTS OF A 

TRF RECEIVER 

REASONABLE understanding of the pur- 
pose of the many and varied components used in 
radio and amplifier circuits can go far in helping 
the experimenter and service technician to reach 
a speedy and accurate diagnosis of a fault con- 
dition. With that in mind, this series of articles 
sets out to investigate the functions of the com- 
ponents used in three basis pieces of equipment - 
the TRF receiver, the superhet receiver and the 
A.F. amplifier. 

In addition, the symptoms to be expected owing 
to a fault in any particular component will be 
considered, as also will the voltages and currents in 
the various stages, both under normal and fault 
conditions. 

The TRF Receiver 

Although this type of receiver is now extinct so 
far as radio dealers are concerned, it is still, 
nevertheless, a popular set with beginners and 
home constructors. Kits of parts are still available 
for producing this kind of set, and quite a few are 
in operation as a second home -made " domestic" 
receiver. Just before and after the war many 
American versions were available on the British 
market, and there is every likelihood that some of 
these are serving well to this day. 

The term "TRF ", means ` tuned radio -fre- 
quency ", which indicates that the set is not of the 
almost universal superhet type, but that it uses an 
R.F. amplifier to step up the strength of the 
aerial signals, and that detection occurs direct 
from the modulated R.F. carrier. With a 
superhet, of course, the signal frequency is 
converted to an intermediate -frequency before 
detection. 

In Fig. 1 is given a block diagram of a typical 
TRF receiver. Some sets are more complicated 
than others and may employ more than just a 
single R.F. amplifier stage, but the majority have 
but a single stage, as shown in the block diagram. 
The detector invariably uses either a leaky -grid or 
anode bend circuit, a pentode or tetrode valve 
being employed for this purpose. This arrange- 
ment provides sufficient audio signal at the anode 
fully to drive a tetrode or pentode output valve. 
On mains operated versions, the power supply 
usually consists simply of a valve half -wave 
rectifier fed direct from the mains supply, with a 
heater dropper or line -cord resistance to allow the 
required current to pass through the heaters of the 
series -connected valves. 

Typical Circuit 
A circuit typical of a TRF battery receiver is 

given in Fig. 2. Here VI is the R.F. amplifier 
screened grid valve (tetrode). V2 is the leaky -grid 

By K. Royal 

detector and A.F. amplifier valve (pentode) and V3 
the output valve (pentode). 

The aerial coupling coil is LI, and signals from 
the aerial are coupled to this through Cl, that 
having a value between 100 and 3,000pF, depend- 
ing upon the circuit. In some early models, the 
coupling capacitor was sometimes variable and 
worked as a form of variable selectivity control - 
the smaller the capacitance the greater the selec- 
tivity. This, of course, resulted from the lighter 
loading on the aerial tuner -circuits by the smaller 
capacitance. In the set under discussion, however, 
Cl is 3,000pF and has no bearing on the selec- 
tivity, it being more of an isolating component. 

The tuned windings are L2 and L3, with the 
inductance of the two in series tuning over the 
L.W. band and the inductance of L2 only tuning 
over the M.W. band. Switch Si is a part of the 
wavechange switch which when closed short - 
circuits L3 and gives M.W. operation. The aerial 
circuits are tuned by VC1, this being one section 
of a two -gang capacitor and the trimming capa- 
citor (TCI) being a part of it. 

Thus, VC1 tunes either L2 and L3 in series or 
just L2 by itself depending upon the position of 
SI. In this way, tuning over the L.W. and M.W. 
bands is accomplished, and the selected signal is 
fed to the control grid of VI, the arrow across the 
valve symbol indicating that the valve has a 
variable -mu characteristic. This means that the 
signal amplification through the stage can be 
altered fairly evenly by changing the grid bias - 
the smaller the bias the greater the amplification. 

Control of Volume 

This, then, leads to the arrangement used for 
control of volume on some TRF receivers. In 
Fig. 2, VR1 is, in effect, an R.F. gain control. It 
works in that way because the negative voltage 
(relative to earth) across R8 and R9 is applied 
across VRI and R2 in series and is then tapped off 
at the slider of VRI and used as bias for the R.F. 
valve Vl. 

It will be seen that continuity exists between the 
slider of the control and the control grid of VI 
through RIO, L3 and L2. Thus, by altering the 
control so the grid bias is altered, and in that way 
a control of R.F. gain is secured. In addition, 
however, VR1 serves as a variable loading to the 
signal across Ll. For example, when the slider of 
VR1 is at the R2 end of the control, Ll is damped 
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by the whole of VR1, via C3. But since VRI is of 
fairly high value (50k), the loading is very small 
and there is virtually no attenuation of the signal. 
In that position there is also minimum negative 
bias on the control grid of VI, so both the signal 
input and the R.F. gain are at a maximum. 

When the slider of the control is moved away 
from R2, however, the damping across L1 is 
progressively increased and, further, the bias on 
VI is also increased. In these two ways, therefore, 
a control of volume is effected. C3 is called a signal 
filter capacitor and has a value of 0.01µF, R10 
serves a like purpose and has a value of around 
33k, while C4 is the " bottom end " coupling capa- 
citor for the R.F. tuner circuits and has a value of 
0.0005µF. R I and C2 are rather specialised com- 
ponents of the receiver under discussion, and serve 
essentially to prevent the tuned circuits from going 
out of step in the region of 500m. 

The tuned signal is redeveloped in amplified 
form across L4 and L5 in series (L.W.) or across 
L4 only (M.W.) in the anode circuit of the R.F. 
amplifier. S2 is ganged to. and serves a similar 
purpose to SI, being open on L.W. and shorting 
out L5 on M.W. Current for the anode for the 
R.F. valve is fed through L4 and L5, and the 
signal across these inductors is coupled to the 
detector tuned circuit, L6 and L7 through the 
coupling capacitor C6, which has a value of llpF. 
The combinations L4 /L5 and L6 /L7 provide band - 
pass coupling and considerable increase in 
selectivity. S3, again, is a part of the wavechange 
switch and shorts out L7 on M.W. 

Detector Circuit 
The L.W. and M.W. signals across L6 and L7 

are tuned by the section VC2 of the two -gang 
capacitor, and the selected signal is coupled to the 
control grid of V2 through the 50pF capacitor 
Cll. This capacitor together with the grid leak 
R4 produces a time- constant which gives the leaky - 
grid detector action, R4 having a value of 4M. A 
little grid bias is given to V2 by the potential - 
divider R5 and R6 across the filament circuit, the 
values being 220k and 77k respectively. 

The A.F. of the signal carrier thus occurs at the 
control grid of V2 and t.`.' : is developed in 
amplified form across the anode load resistor R7, 
a typical value being 33k. There is also a little 
signal voltage at this anode, and this is fed back 
to the control grid of V2 via C12 (0.1µF), the 
differential reaction capacitor CI and the reaction 
winding L8. 

The phase of the signal so fed back is such that 
it adds to the signal already present at the grid and 
thus gives rise to positive feedback. This is often 
called " reaction ' or "Q-multiplication ". The 
former because when the feedback is sufficiently 
high oscillation occurs. ana the latter because the 
effective Q or " goodness value " of the detector 
tuned circuits is enhanced as the feedback is 
increased. This makes the selectivity of the tuning 
progressively improve as the feedback is increased, 
but when a certain point is reached uncontrolled 
oscillations develop and the detector turns into an 
oscillator which, of course, is no good for recep- 
tion. The idea, then, is to adjust the feedback just 
prior to the point of feedback and this is 
accomplished by the coupling of the reaction 
capacitor Cll. 
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This kind of circuit may have several "gim- 
micks", and those in the circuit under discussion 
are the differential reaction capacitor, the pre -set 
capacitor C10 and the switch S4 which brings in 
resistor R3 (990t1) on L.W. When the reaction 
capacitor is at minimum, the residual R.F. or 
signal at the anode of V2 is by- passed to earth or 
chassis and no feedback occurs. However, as the 
control is rotated towards maximum, the by -pass 
effect is decreased and coupling takes place pro- 
gressively via the other plate. The pre -set capacitor 
C10 which is shunted across the moving plates and 
one set of fixed plates ensures, however, that a 
small amount of " reaction " is applied to the grid 
of V2 with the manual control at minimum. The 
fixed capacitor C9 (100pF) balances the other 
section of the control in a similar manner. 

Capacitor C7 (0.005µF) is the L.W. and M.W. 
gadder and is also common to the feedback path. 
Thus, when R3 is switched into circuit by S4, the 
feedback path is slightly modified, thereby ensur- 
ing smooth reaction during reception on the L.W. 
band. 

\ /Aerial 

R,F 
Amplifier 

Detector 
and 

AFAmplifier 

H.T. + 

Output 
stage 

Series- connected heàters 

Fig. I-A block diagram of o typical TRF receiver. 
Here the R.F. amplifier steps up the weak aerial 

signals to a level suitable for detection. 

To operate a gramophone pick -up on this kind 
of set it is necessary simply to introduce the pick- 
up across the detector grid -leak. to turn down the 
reaction and to detune the set from a station. A 
separate volume control is necessary, though, for 
the pick -up. and this usually mounted on the motor 
board. Care must be taken when connecting a 
pick -up to a mains TRF set. however. for in this 
type of circuit the mains is often connected to one 
side of the receiver chassis and there is always the 
possibility of severe electric shock and mains hum. 
The pick -up circuit must be isolated from the 
mains supply. 

Power AC/DC 
supplies Mains 

The A.F. Stages 

C12, apart from coupling residual signal back to 
the grid for reaction, also serves as the A.F. 
coupling capacitor, its value (0.1µF) being high 
enough to permit this without unduly attenuating 
the lower audio frequencies. The A.F. signal at 
the anode of V2 is fed to an auto -transformer (or 
tapped choke) L9, which steps up the signal and 
increases the impedance to values suitable for the 
control grid of the output valve V3. In mains 
receivers and in modern all -dry battery sets, 
resistor- capacitor coupling is nearly always used 
instead of a transformer, but with old -style battery 
models, the extra gain produced by the coupling 
transformer is often desirable. 
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Fig. 2 -The circuit diagram of a typical TRF battery receiver with stages conforming to the block diagram of fig. I. 

Speaker Coup Ing 

The anode of the output valve V3 is loaded by 
the primary of the loudspeaker transformer Ti, 
while the secondary of the transformer is con- 
nected across the speech coil of the loudspeaker. 
The transformer is to match the loudspeaker im- 
pedance (about 30) to the optimum load value of 
the output valve (several thousands of ohms, 
depending upon the type of valve). The matching 
is based on the transformer turns ratio and is 
equal to 4/Zl /Z2:1 where Zl is the optimum 
anode load of the value and Z2 the impedance of 
the loudspeaker. 

The screen grid of V3 is connected direct to 
H.T. +1 (120V), while the screen grids of V1 and 
V2 are fed separately from a 90V tapping on the 
H.T. battery, H.T. +2. 

Auto -biasing 

Very early battery sets required a 9V grid 
bias battery, but the set under examination uses an 
auto -bias system. It works in this way: H.T.- is 
taken to the chassis or earth line not directly, but 
through R8 and R9 in series (35052 and 50051 
respectively). This means, then, that the full H.T. 
current of the set flows through these resistors, 
and thus produces a voltage drop across them, 
Relative to chassis, therefore, H.T.- is negative 
and, as well have already seen, this is applied to 

the R.F. gain control system (R2 etc. in VI 
circuit). Owing to the potential- divider action of 
R8 and R9, a lesser negative voltage (still relative 
to chassis) appears at their junctions, and this is 
applied as grid bias to the control grid V3, via L9. 
The circuit is completed by a fuse bulb in the 
H.T.- lead and by the main on /off switch, S5 /S6. 
Decoupling for the auto -bias is provided by C14, 
which is a 32µF electrolytic capacitor, and for the 
screen grids by C5, valued at 0.25µF. C13 is a 
fixed " tone control" capacitor which, in effect, 
suppresses certain distortions produced by the 
output valve. 

To conclude this month's article, the voltages 
and currents to be expected in the three stages 
are given below. 

Voltages and Currents 

V1 anode 120V 2mA; screen grid 90V 1mA. 
V2 anode 100V 2mA; screen grid 90V 1mA. V3 
anode 108V 4 to 5mA; screen grid 120V 1mA. 
Bias across R8 and R9 in series 4 to 5V. 

Much, of course, will depend on the condition of 
the batteries and on the tapping selected for 
H.T. +2 and so far as the anode of V2 is con- 
cerned, on the sensitivity of the voltmeter used for 
the measurements. 

(To be continued) 
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RECORDING FROM A.M. /F.M. 
AND A.C. /D.C. RECEIVERS 

By T. S. Smith 

LTHOUGH the method of obtaining a radio 
signal for recording purposes from across the 
secondary of the receiver's output transformer 
probably introduces a smaller distortion 'content 
than by placing the microphone in front of the 
loudspeaker, the overall distortion is still, never- 
theless, higher than it need be. This is because the 
receiver's output stage is designed to supply power 
at a low impedance, and it is far more difficult to 
secure a distortion -free signal that way, than a 
low -level signal at high impedance, which is far 
more suitable for the input of a tape recorder, as 
was revealed last month. 

Detector Signal 

All receivers, valve and transistor types, produce 
a source of audio -frequency signal which is as free 
as it can possibly be of distortion. This signal is 
developed across the load resistor of the detector 
stage (A.M. or F.M.). This signal is of a relatively 
low level (in terms of millivolts), and in the 
receiver itself is fed first to an A.F. amplifier and 
then to the output stage. It is obvious, of course, 
that the A.F. and output stages will introduce some 
distortion to the signal, even if only small, so 
connecting to a tape recorder before those stages 
goes a long way to enhance the recorded quality. 

A receiver typical of the type used by home 
recordists is given in Fig 28. This shows the final 
I.F. amplifier, the A.M. and F.M. detector circuits, 
the magic -eye tuning indicator, the first A.F. stage, 
the output stage and the power supply circuits. One 
rather important point to notice is that the mains 
transformer has a totally isolated mains primary 
winding. This means that the chassis of the set may 
be connected direct to an efficient earth point, and 
that a tape recorder may be connected direct to the 
receiver without any danger of electric shock or fear 
of damaging the equipment. 

V3 is the final I.F. amplifier valve, while V5 
serves as both A.M. and F.M. detector and also as 
the A.F. amplifier. One diode in the valve (the one 
connected to pin 6) is used as A.M. detector, and 
the other two diodes are used in a ratio detector 
circuit for F.h_. The triode section of the multiple 
valve is the common A.F. amplifier. The amplified 
A.F. signals from the anode of the triode feed the 
output valve V6, and the bridge rectifier WI 
supplies H.T. voltage for the whole of the set. V4, 
of course, is the magic -eye tuning indicator. 

(Continued from page 418 of the September issue) 

It is not proposed to delve into the detailed 
operation of these stages as such information is 
available in past issues of this magazine. However, 
the A.M. detector load resistor is R15 (330k) in 
series with the "earthy" side of the secondary 
(L19) of the A.M. I.F. transformer. The A.F. 
signal from across this load is fed to the 
A.M. /F.M. change -over switch Sla. 

Now, in the "F.M." position, C44 (680pF) acts 
as the load and this, as will be seen, is connected 
to the other side of the A.M. /F.M. change -over 
switch, via C45. Thus, on the slider contact of the 
switch (point 5) we have an audio signal which is 
either A.M. -or F.M.- derived, depending upon the 
setting of the receiver. These factors are common 
to all A.M. /F.M. receivers and, as with the circuit 
under discussion, the A.F. is always fed to the 
top -end of the volume control (R29), in this case, 
via C51. 

For normal operation of the set, the required 
level of A.F. is taken from the slider of the 
volume control and fed to the grid of the A.F. 
triode amplifier. However, for normal driving of 
the average tape recorder, the A.F. signal across 
the volume control is of adequate level, and there 
is absolutely no need to amplify it further in the 
receiver. Thus, by extracting the signal from 
across the volume control, the inherent distortion 
in the receiver's audio stages is eliminated. 
Furthermore, this component is common to both 
the A.M. and F.M. audio, so extra switching is 
not required. 

Avoid Shorting the Negative Feedback 
In some receivers the bottom end of the volume 

control is returned direct to chassis, as shown in 
Fig. 29, but in other sets, as in Fig. 28, the bottom - 
end of the control is loaded with a fixed resistor 
to facilitate the application of negative feedback. 

In the former case, there is no difficulty what- 
ever in obtaining the .A.F., for it simply resolves 
to the connection of a screened cable, with the 
inner conductor to the top of the control and the 
braiding to chassis, as revealed in Fig. 29. In the 
latter case, however, similar connection would 
almost certainly effect the negative feedback 
system and result in somewhat confusing 
symptoms. 

Where possible it is always best to retain a 
direct connection between the braid of the tape 
recorder signal output cable and the chassis of the 
receiver. But if that is done in Fig. 28, the input 
resistance of the recorder would appear across 
R29 and R30 in series. In certain cases this may 
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not matter much, but in other cases instability and 
hum may result, depending upon the exact nature 
of the receiver's negative feedback loop and the 
input impedance of the recorder. To be on the 
safe side, therefore, the braid should be connected 
to chassis, but the inner conductor of the feed -out 
cable should be connected to the top of the 
volume control via an isolating capacitor of 0.1µF 
(see Fig. 30). 

The A.F. signal across the volume control is 
upwards to a maximum of about 1V peak, and is 
adequate for almost all tape recorders. The 
frequency response at this point is also very good, 
being limited essentially by the passband of the 
I.F. circuits and the design of the detector. With 
A.M. /F.M. receivers, de- emphasis usually takes 
place to some degree between the ratio detector 
or phase discriminator and the volume control, so 
that the A.F. across the volume control should be 
in reasonable frequency balance. However, when 
a coupling capacitor is used, as in Fig. 30, the 
value of that can be reduced if necessary to 
provide a certain amount of bass cut (i.e., top lift) 
to suit the recording characteristics of the tape 
recorder. 
Isolate D.C. 

In some A.M. -only receivers, including 
transistor sets, the volume control acts as the 

WIRELESS 487, 

whole or part of the detector load. This means 
that in addition to the A.F. across the resistor, 
there occurs a direct -voltage which is the rectified 
I.F. carrier. This voltage is negative with respect 
to chassis (positive in transistor sets) and increases 
with increase in signal amplitude. It is thus 
employed as an AGC bias. 

Care must, therefore, be taken to avoid shorting 
the voltage out or applying it to the input of the 
tape recorder. This would not harm anything 
particularly, but it might either introduce distor- 
tion due to bias disturbance in the first stage of 
the tape recorder or, if the radio signal is passed 
through a volume control in the recorder, noise 
as the volume control is adjusted. 

In all cases where the detector diode is in direct 
connection with the volume control, as in the 
transistor circuit in Fig. 31, an isolating capacitor 
should be connected between the top -end of the 
control and the inner conductor signal lead -out 
(Fig. 30). 

Even in a transistor set, it is desirable to main- 
tain connection between the braid and the chassis 
or common battery circuit. This will prevent 
random earth effects which could produce hum or 
instability. In transistor sets, the volume control 
is of a lower value than that in valve receivers, 
(e.g., 5k in Fig. 31 as compared with 500k in Fig. 

o -' 
Fig. 28 -A typical circuit of an A.M./F.M. receiver from which a "recording" signal can easi y be obtained. The 

audio from both A.M. and F.M. transmissions is developed across the volume control R29, and from here it may 

be directed to the "radio input" of a tape recorder, as shown in Fig. 30. This set also features a fully isolated maint 
transformer, which is a requirement for recording purposes. 
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From 
detector 
circuits 

Volume 
control 

rve 
Ea 

To tape recp erreco er 
tape 

input Input 
Fig. 29 (left) -When one side of the volume control is 
connected direct to chassis, and provided there is no 
direct- voltage due to carrier rectification, across the 
control, then the audio may be fed direct to the tape 

recorder as shown. 

Fig. 30 (right) -If there is a direct -voltage across 
the volume control or if a fixed resistor is connected 
at the "earthy" end to facilitate negative feedback, 
then the tape recorder signal must be directed 

through an isolating capacitor C. 

28). This does not matter unduly provided the 
coupling capacitor C (Fig. 30) is no less than 
0.44F. It may even pay from the bass response 
point of view to increase the value to 0.25µF. 

To Al 
amplifier 

in 
receiver 

Negative 
feedback 

At this stage, it should also be remembered 
that large transients are likely to destroy 
transistors, and that transients of destroying 
magnitude can occur due to the connection of 
mains equipment to a transistor circuit. This can 
mainly be avoided, however, by ensuring that all 
the connections are highly efficient and that they 
are made before switching on the tape recorder 
and transistor set. A poor connection causes 
crackles in the loudspeaker or on the tape, and 
these crackles are really transient surges of 
current. Further, on no account should a transistor 
set be coupled direct to A.C. /D.C. equipment, 
but this does not often apply, since almost all 
tape recorders are for A.C. mains only and feature 
a fully isolated mains transformer. 

Mains Isolation 

Tape recordists often require to record from an 
A.C. /D.C. type of receiver. These sets have no 
mains transformer, and due to that there must exist 
a connection direct from the mains to the H.T. 
negative line or chassis. This presents no trouble 
under not mal operating conditions, but if internal 
connections are made to this kind of receiver, one 
side of the mains supply is, in effect, brought out 
to the connecting leads and applied direct to the 
tape recorder. 

Since, for the sake of hum and stability, it is 
necessary to connect the braid to the chassis of 
the receiver (Figs. 29 and 30) and to connect the 
braid at the other end to the "earth" side of the 
radio input on the tape recorder, the mains supply 
is connected straight to all the metal work of the 
recorder. if that happens to be connected to the 

(Cont(nued on page 525) 

Ti 

Cr 

0 
8 
J 

e 

AGC line C20 R15 
8YF 10k 

1R1.3 

RI2 
5k C22 
Volume 50 control pF 

R17 
1k 

C23 

TOOOpF 

R20 
loon 

C24 
OF4 
Y 

R21 
10C1 

-9 volts 

Fig. 31- Although a transistor circuit uses a lower value volume control (Rl2) than valve circuits, the recorder 
signal can still be picked up from that point, bût a higher value capacitor may be required for isolation. The 

capacitor is necessary to isolate the D.0 from the recorder input circuits (see Fig. 30). 
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Training 
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Engineering 
with 

ICS 

The decision is Youas. To be a 
success in your chosen career; to 
qualify for the highest paid job .. . 
to control a profitable business of 
your own. ICs home -study courses 
put your plana on a practical 
basis; teach you theory and practice; 
give you the knowledge and experience 
to take you. at your own pace, to the 
top. 

Choose the RIGHT course: 

RADIO & TELEVISION ENGINEERING 
INDUSTRIAL TELEVISION 

RADIO & TELEVISION SERVICING 
RADIO SERVICE AND SALES 

VHF /FM ENGINEERING ELECTRONIC 
COMPUTERS & PROGRAMMING 

Ics provides thorough coaching 
for professional examinations: 

Brit. I.R.E., City and Guilds Tele- 
communication Technicians, C. & G. 
Radio & TV Servicing (R.T.E.B.); 
C. & G. Radio Amateurs. 
P.M.G. Certificates in Radio- 
telegraphy. 

LEARN AS YOU BUILD 
Practical Radio Courses 
Gain a sound up- to-professional- 
standards knowledge of Radio 
and Television as you build YOUR 
OWN 4 -valve T.R.F. and 5 -valve 
superhet radio receiver, Signal 
Generator and High- quality Multi - 
meter. At the end of the course 
you have three pieces of permanent 
and practical eqúipment and .a fund 
of personal knowledge and skill. 
ICS Practical Radio courses open a 
new world to the keen Radio 
amateur. 

THERE ARE ICS COURSES TO 
MEET YOUR NEEDS AT EVERY 
STAGE OF YOUR CAREER. 
FILL IN AND POST THIS 
COUPON TODAY. 

You will receive the FREE 60 page 
ics Prospectus listing examinations 
and ICs technical courses in radio, 
television and electronics PLUS 
details of over 150 specialised 
subjects. 
r 

Other I C S courses include: 
MECHANICAL, MOTOR 
FIRE, ELECTRICAL & 
CHEMICAL ENGINEERING. 
FARMING, GARDENING. 
ARCHITECTURE & 

WOODWORKING. 
SELLING & MANAGEMENT. 
ART. PHOTOGRAPHY, 

etc., etc. 

PLEASE STATE ON COUPON 
SUBJECT YOU ARE 
INTERESTED IN . . 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
(DEPT. 170) 1NTERTEXT HOUSE, PARKGATE RD., LONDON, SWII 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION 

I. 

AGE 
10.82 

.11 
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AWKWARD SPOT? 
MINIATURE COMPONENTS? 

electric soldering iron 
Ideal for transistorised and printed 
circuitry. 

In. diam. bit in 1} In. diem. stem will 
reach normally inaccessible connections 
and components. 
Just the right amount of heat. Melts resin - 
cored solder within 1} minutes from cold. 
Spare parts easily replaceable -readily 
obtainable. 
Designedandmadebytheteamresponsible 
for the highly successful 25 -watt Solon. 
200 -220V or 220 -240V. 

LIST PRICE 23/4d Obtainable from your 
usual electrical stockist, or electrical 
counter of your hardware store. 

For further details, write to the local AEI Stock 
Depot, or to: 

Associated Electrical 
Industries Limited 
Distribution Equipment Sales Dept 
145 Charing Cross Rd. 
London WC2 

1413 

October, 1962 

D. & D. TEIIEVISION Cherrywood 3955 

(Wimbledon) LIMITED Dept. A.6 
131 & 13IA KINGSTON ROAD 

SOUTH WIMBLEDON, S.W.I9 
Open Mon. -Sat. 10 a.m. -7 p.m. (Except Wed. 1 p.m.). Nearest Tube Station South Wimbledon (Northern Line, 

"COMPARE OUR PRICES" 
FOR THE FINEST, FASTEST SERVICE 1-V THE COUNTRI 

Your problems are our Business , 
LOOK! TRANSISTOR PRICES DOWN AGAIN. MULLAKD 0044 6/ -. 0C45 6/ -, 0071 5 /-. '0072 6 /-, 0078 7/- 
OC77 12/ -, 'coon 7/-, 00811) 6/ -. Complete set of 6 Mollard Transistors only 30/ -. Comprisinb 0C44. two 0045'e, OC81D, two 0081's. Matched Pair. MOLLARD DIODES: OAK 2/9. OA90 L/9 OA91 2/9. G.E.C. Transistors: GET875 11/3, GEd'874 6/6. GET873 5/6. GET115 7/6, GET114 418. Complete Set of e G.E.C. Transistors, comprising: GET874, twc GET873's. GET114, Matched Pair GET114. Only 25/ -. ("Available in matched pairs, 1/- extra). 

COMPLETE NEW RANGE OF TRANSISTOR 
COMPONENTS IN STOCK 

THREE BRAND NG,1 .8TAK BARGAINS 
Designed for quality and outstanding value. NEW R.T.D. 6 Watt Monaural Amplifier. using heavy duty, double -wound mains Transformer. With separate rectifier wind- 

ing. Valves: Rectifier, Driver and Output. 
5 Controls: Switch, Volume, Base. Treble. 
Middle. Heavy duty output Transformer. 
METAL CHASSIS. All components brand 
COMPLETE 

Ready built 
parts in kit orm.2Pooint'- (43,1r to point diagram. ONLY 23.15.0. P. & P. 3/8 

Build your own Portable Radio 
Comprising Advance GEC drift -field tran- sistors, high impedance 2lin. speaker, 
powerful reflex circuit and a host of other features rank it as the finest value for the do- it-yourself enthusiast. Built -in Ferrite rod aerial brings you top notch reception both indoors and out, extremely 
efficient circuit greatly reduces battery drain- provides longer playing time. 
Uses popular 9V battery available every- 
where. Attractive high Impact ivory 
case is virtually unbreakable. Two controls-off/on volume and tuning. Ready drilled circuit board ensures fast, enjoyable assembly and perfect erformance ,501_ Sise 53x3x11In. All Parts Sold Separately. Price complete Transistor Radio Ear Pieces, 8/9 P. & P. 3/8. 

Two Valve Amplifier Kit PY 82 /PCL 82 
Metal chassis. Point -to -point diagram. 3 watts output. 5816 Tone and volume controls. P. & P. 3/6. 

ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE CURRENT VALVE LIST 
AZ31 8/8 EC085 7/6 KT36 8/8 
B36 5/6 ECF80 8/- KT81 8/8 
CBL31 20/- ECH21 15/- KT83 8/8 
cO1135 19/6 ECH35 9/- KTW81 6/9 
CL33 10/- ECH42 7/8 KTW63 5/9 
D77 3I- ECH81 7/8 L83 2/9 
DAF91 5/- E01.80 7/3 FIXJ84 7/8 
DAF06 7/- ECL82 9/9 PCC89 8/9 
DF91 8/9 E01.83 11/9 PCF80 7/6 
DF9S 7/8 EF59 4/3 PCF82 7/9 
171163 6/- E1159 1/3 1.CF88 14/8 
1)1177 4/6 EF80 4/6 P01,82 7/- 
DK91 8/- BEM 8/8 PCL83 9/9 
DK92 7/8 BF88 8/9 PCL84 7/8 
DK98 7/8 EF89 8/8 PCL85 16/- 
13L81 8/6 EF91 8/- PL33 8/- 
DLO2 8/3 EP92 4/- PL36 9/9 
01.04 7/- EL33 7/8 P1.38 108 
DL08 7/- (:L38 12/- PL81 9/- 
EABC80 7/8 EL41 7/9 PIA2 6/6 
EAF41 7/9 EL84 6/9 P1,83 8/6 
EB41 8/6 EM80 8/8 P1.84 8/9 
&B91 3/- 51381 8/8 PY31 ' 7/- 
EB033 4/8 E3184 9/8 PY32 10/- 
EBC41 7/8 EY51 7/9 PY80 8/- 
EB1,80 7/8 BY88 7/6 PY81 8/- 
BEIM 8/3 EZ40 8/8 PY82 6/- 
EBL31 20/- EZ41 6/9 PY83 8/- 
ECC32 8/3 EZ80 8/8 PY88 12/- 
ECY/81 4/8 GM 8/9 P7,30 8/- 
ECC82 5/8 GZ34 12/6 R18 10/- 
E0084 7/9 KT33C 8/- SP41 2/3 

8P81 2/8 
U2T 8/8 
U24 10/- 
025 12/- 
026 co 
1131 7/- 
U37 17/- 
1150 5/6 
1112 6/- 
11191 9/6 
11281 9/- 
U283 14/6 
11301 17/6 
U801 22/- 
UABC80 8/6 
UAF42 8/- 
UB41 7/9 
UB041 7/9 
11131,88 7/9 
UCC84 12/6 
ULtiJ85 7/9 
UCF80 14/8 
UCH21 12/8 
UCH42 7/- 
1101181 8/8 
001.83 12/6 
UF41 8/9 
U141 7/- 
U1.44 10/9 
UL48 7/- 
UL84 7/á 

(7118 
UU9 
ÚY41 
UY86 
W77 
277 
5114 
5V4 
5Y3 
5Z4 
BALS 
6.0311 
SATO 
0308 
611W6 
6CD4 
602 
6Fl 
ìF12 
BF13 
6F14 
6115 
6F'33 
61.1 
6111 
61.18 
61.19 
68137 
OVO 
6114 

14/8 706 7/8 
706 

9/3 
7Y4 '/3 
10F1 4/8 
1001 10/- 
10C2 13/- 
10P13 8/9 
10P14 9/9 
PTAT6 7/3 
12AT7 4/8 
12AU7 6/8 
12A87 8/3 
195(18 14/8 

6/8 

6/6 
4/- 
3/- 
4/9 
8/9 
8/8 

10/- 
8/- 
3/- 
6/8 
12 
!E/8 

4%8 

8% 

9/- 
8/3 

12/- 
9/9 

12/- 
9/8 
5/- 

20D1 8/6 
20F'1 8/3 
2oL1 12 /8 
20P1 8/6 
20F3 12 /- 
20P4 18/6 
APO 14/6 
37:11 14/6 
30C1 7/8 
30FL1 9/3 
30L1 7/6 
30P4 11/3 
30P13 8/- 
52KÚ 10 /- 
53KÚ 10 /- 
545U 8/8 

10 /- I85BT 14/0 
We pride ourselves that we can obtain and supply any TV spare. Please ask us for ANY components you may require we 
are almost certain to have them. 

TERMS: S.A.E. all enquiries. C.O.D. 3/- extra. 
C.W.O. Postage on Valves. 6d. each. C.R.T.s 12'6 inc. insurance. 

SATISFACTION ASSURED. RETURN POST SERVICE. 
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THE FOLLOWING TWO ARTICLES HAVE 
BEEN INCLUDED WITH THE INTERESTS 
OF THE HI -FI ENTHUSIAST KEPT IN MIND 

A Small Enclosure 
for GOOD 

BASS 
5HE demand for small loudspeaker 

enclosures, intensified by the advance of stereo, 
has been met to some extent by the development 
of special loudspeakers, but many enthusiasts 
would like to use their existing units of con- 
ventional design. It was this need that prompted 
the author to make some interesting experiments 
described below. 

Failure of the usual loudspeaker in a small box 
is mainly caused by the stiffness of the enclosed 
air; a springiness which, added to that of the cone 
suspension, raises the bass resonant frequency by 
as much as one -third. An open -baffle resonance 
of 45c /s could become 60c /s in a cabinet having 
a volume of 2cu. ft. As there is little worthwhile 
output below this frequency there is serious loss 
of bass. It is unfortunate because at frequencies 
above resonance, small enclosures (properly lined) 
behave very well. 

To reduce the stiffness or, to express it properly, 
to increase the compliance of the box (Cb), would 
require increased volume, so other factors must 
be considered. These are, compliance of the cone 
and suspension (Cs), the mass of cone and 
suspension (Ms) and the mass of the air load 
(Ma). 

The functions of compliance and mass in 
acoustic resonance are similar to those of 

(a) (b) 
Fig. 1 -(a) A simple resonant cavity, (b) with added 

duct. 

Reproduction 
By W. Grooms, 

capacitance and inductance in tuned circuits, and 
an increase in either will lower the resonant 
frequency. Adjustments of Cs or Ms require 
drastic alterations to the loudspeaker that can be 
tackled more light- heartedly with a cheap unit 
than with the quality instrument we are concerned 
with. Tnerefore we can experiment only with the 
mass of the air load. 

Horn Loading 

The best -known method of air loading is the 
horn, which compels the cone to activate the 
large mass of air it encloses and couples it to 
the outer air over its large mouth area. In contrast 
the direct radiator cone has nothing to confine 
the air against it firmly enough to load it and 
transfer all of its energy. 

Any mass of air that is, by some means, 
confined to the front of the cone becomes part of 
the resonant system. We can liken the air in a 
small box cavity, Fig. 1(a), to a stiff spring with 
a high rate of vibration and the mass of air in 
the added duct (b) to a weight that will slow the 
movement of the spring. That is to say, it will 
lower its resonant frequency. Variation of the 
length of the duct and the area of its opening 
provide considerable control over the resonant 
frequency; it has been claimed that the system can 
be tuned lower than the bass resonant frequency 
of the loudspeaker, so increasing the range down- 
wards. 

The duct also adds acoustic resistance which can 
be adjusted to damp the resonance, flattening the 
peak (it seems) to make the system behave like a 
non -resonant one. Compact practical arrangements 
of the duct are indicated in Fig. 2, where the draw- 
ings show them as they would appear with one 
side removed. The author has made several 
enclosures to test the duct idea and has been 
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surprised at the liberties that can be taken with 
cavity volume with a loudspeaker of good bass 
response. Fig. 3 shows one that houses a large 
12in. unit and its dimensions, 15in. x 14in. x 10in. 
plus duct, could hardly be smaller. 

Experiments 
Experiments, however, cost very little. A reflex 

cabinet requires about 20sq ft of expensive ply- 
wood or blockwood at least lin. thick and can be 
a costly failure if panel resonance or loudspeaker 

(a) (b) (c) 

Fig. 2 -(a) A practical duct loading with either one 
or two openings, (b) with front slot, (c) with gap 

loudspeaker mounting. 

mis -match do their worst. Bracing the reflex is 
almost a feat of engineering but a small box of 

plywood is remarkably rigid. For preliminary 
tests boxes in any rigid timber can be quickly 
assembled and then followed, when satisfactory 
results are obtained, with a first -class job. 

Fig. 3 gives constructional details of one of 
the enclosures. If any adjustments to the 
dimensions are considered necessary, it is 
preferable to widen the enclosure to increase the 
effective length of the duct. Contrary to some 
long -held opinions, the allowance for the volume 
of the loudspeaker should be quite small -about 
60cu. in. for the magnet and frame only. The cone 
does not affect the volume because it is 
transparent to sound, therefore the box is effective 

Fig. 3 -The construction of an 
vertical slide slots. 

as a resonator right up to the loudspeaker 
opening. Although the box hardly needs any 
bracing you can add fillets to aid screw assembly. 
The loudspeaker mounting board and front duct 

enclosure with 
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panel should be screwed, without glue, to allow 
for removal when necessary. 

Dust Opening 

Modification of the duct spacing and area of 
the two vertical openings can be achieved by 
changing the depth of the top and bottom battens 
to which the front panel is secured, starting with 
tin. gaps and reducing in fin. steps until the most 
satisfr.ctory results are obtained. The area of duct 
opening can be halved simply by standing the box 
on floor or table with one opening downwards. 
This has been done in Fig. 3 to off -set the effect 
of another experiment that will be described later. 

Line the box with double layers of }in. carpet 
underfelt, not drawn too tightly. A limp "curtain" 
of the same material should be arranged across the 
cavity behind the loudspeaker. 

Distribution of low frequencies is not noticeably 
affected by the directions in which the slots face, 
but choice of position can improve the air loading. 
If the enclosure is placed on the floor in a correr, 
slots facing the rear and vertical, the air mass 
partially enclosed by the wall, floor and cabinet 
side. form a step in the coupling from duct to 
room. Although the total slot opening area is 
smaller than that of the cone there is no loss of 
output (unless it is made ridiculously small) 
because of the improved transfer of energy by air 
loading. By experiment it was found that there is 
a point beyond which further reduction brings no 
audible improvement; the damping by acoustic 
resistance can, like electrical damping, be 
overdone. 

The enclosure. shown in Fig. 4, has the slot 
facing the loudspeaker cone. and has proportions 
more acceptable than those of Fig. 3. The loud- 
speaker mounting board is screwed to battens 
fixed inside and can be brought forward to narrow 
the gap by interposing spacing strips. Slot area 
adjustments should be verified by the use of 
temporary front panels before cutting and fitting 
permanen. ones. The effect of limited coupling 
between front and back of the cone can be tried 
by leaving small gaps at the top and bottom of 
the loudspeaker mounting board. (They permit 
some flow of air while resisting sound energy, 
possibly increasing box compliance and adding 
some damping.) A simple way of arranging a 
small air gap is to stand the loudspeaker off the 
board by means of spacers or washers; ano ;her 
is to drill an array of small holes as is done with 
larger cabinets using resistance loading. 

Appearance 
This enclosure can be used in any position, but 

again the " slot /vertical " corner arrangement is 
worth trying. Mounted on legs and smartly 
contemporary, it can he arranged slot- downwards 
and will gather less dust than in other positions. 
Beyond this suggestion the author offers no advice 
on the question of final appearance, for the 
compactness of these boxes will probably prompt 
the reader's own adaptations, aided by the helpful 
fact that in several positions there is no need for 
a grille. 

So long as fidelity is the aim, it may be best not 
to reduce the volume for a smaller loudspeaker 
unit. The smaller loudspeaker opening leaves a 
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longer effective duct for a board of the same size, 
which will help to off -set the poorer air coupling 
of a small cone. As 8in. and 10in. loudspeakers 
require less cabinet depth than 12in. ones, the 
frontal area can be increased for the same volume 
to provide another increase in duct length. A 

cabinet 21in. x 12in. x 8in. should give good 
results. 

The following remarks are for the experimenter 
who is interested in scaling the size down evert 
more than described. The enclosure shown in Fig. 3 

is less than 2,000cu. in., but it gives very fine bass, 
free of boom or " honking ", with the character 
of the instruments clearly defined with none of 
the "tuned thud" effect so often heard. Probably 
because of the resistive lording the system seems 
tolerant, if not independent, of cavity volume. 
Removal of the front panel converts the enclosure 
into a simple box and quickly demonstrates the 
superiority of the duct loading. 

Tests 
A test with a cheap radio -set type of 8in. loud- 

speaker in a ducted enclosure somewhat less than 
2,000cu. in. gave surprisingly good bass despite the 
flabbiness of its thin, soft cone, although it did 
not, of course, measure up to the massive 12in. 
unit. In the extreme a small elliptical loudspeaker 
intended for a portable radio was tried in a 

roughly -made box measuring 14in. x 10in. x 6in., 

Fig. 4-An enclosure with a front slot. 

and the reproduction proved better than the loud- 
speaker had given in an open -hack cabinet. All 
this tends to show that there is scope for some 
interesting experiments. 

The purpose of the author's tests was to verify 
claims that the system can maintain and even 
extend the loudspeaker bass response in a small 
enclosure without distortion or frequency - 
doubling, and with good transient response. One of 
the tests was to try it to the very moderate high 
frequency range of the 12in. unit without the cross- 
over network that normally excludes H.F. The 
enclosure shown in Fig. 3 was modified by cutting 
an elliptical opening in the front panel to expose 
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the central area of the cone. Th: loudspeaker was 
not a full range model and its response droops 
above 8,000c /s in any enclosure, and the small 
enclosure with one slot closed to off -set the area 
of front opening did not seem to impair its 
performance. 

Fig. 5 -The duct opening for a full frequency -range 
loudspeaker. 

This may not hold good for a wide -range unit, 
for American designers have stressed that high - 
frequency response is dependent on the shape of 
the opening and described a particular shape 
claimed to achieve the best results. The author has 
not tested the idea, but for those who are 
interested this "lemon" shape is shown in Fig. 5. 
Draw the axis (AA) 25° from vertical, and the 
axis (BB) 15° from horizontal and half the length 
of (AA). Join (ARAB) to form the diamond shown 
in light line, then round it off to the "lemon" 
shape shown in heavy line. This opening is 
intended to replace a single vertical front slot and 
to have the same area. 

As only the front radiation is used there is 
some loss of volume compared with systems in 
which the back emission is reversed in phase and 
used to boost the bass, but it is far less than would 
be expected from a comparison of size. Against 
this, however, there seems little, if any, of the 
bass loss sometimes found with other systems 
when fed by amplifiers of low output resistance 
and less boost is needed to capture the lowest 
notes. u 

REMEMBER TO BUY 

OUR COMPANION JOURNAL 

PRACTICAL TELEVISION 
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A Stereo EXPERIM EXPERIMENT 
SOME NOTES OF INTEREST TO THE 
OWNERS OF TAPE RECORDERS WITH 
4 TRACK OR STEREO HEADS 

By H. Peters 

THE author recently fitted a stereo head to a 
tape recorder, and despite a warning note in 
the instructions about home -recorded stereo- 

phonic tapes, he decided to attempt to produce 
some form of stereophonic recording using as little 
extra equipment as possible. 

Limitations 
True stereo has to be ruled out when recording 

stereo as only one recording channel (the one in 
the instrument) is available, and this means that 
each channel has to be recorded separately and 
alternately in such a way that the two when played 
back together will provide some directional effects. 
The block diagram (Fig. 1) shows the form that 
the finished arrangement took. For convenience 
the original recording track which is used for 
monaural recordings is referred to as track A 
(head A), and the second track needed for stereo, 
track B (head B). Track A is used as the right 
hand channel, track B as the left hand channel. 

It is necessary to build a 
switching unit (Fig. 3) so that 
the output of the existing 
recorder can be fed to the A 
or B track (or both) whilst the 
output of the other track is 
taken away outside the recorder 
to a separate amplifier, which 
in the author's case was the one 
in his radio receiver. 

This involves building a suit- 
able pre -amplifier to lift the 
signal level from the B head 
to a voltage sufficient to feed 
into the pick -up sockets of a 
domestic radio. Such an ampli- 
fier is shown in Fig. 2. 
Switching Unit 

This is a standard 2 -pole 
1 -way Yaxley type wafer switch 
totally enclosed in a metal 
rase. Each wiping contact is 
;onnected to the inner of the 
screened lead to each head. 
aid in the first position these 
Bads are connected to their 
espective amplifiers, the A head to the record/ 
playback amplifier, so that in this position the nstrument can be used in its original form. 

In the second position no head is taken to the 
econd channel pre -amplifier; both heads are taken 
o the record /playback amplifier. Thus a stereo 
ape may be reproduced as monaural, and it is 
Liso possible to record on to both tracks at the 
ame time. This is a useful facility since it repre- 

,`inputs. 
. 

p-0 

sents "central" noises on the stereo tape, but it must be emphasised that unless special arrange- ments are made to compensate for the reduction 
in bias caused by the two head inductances being 
in parallel, distortion will occur at the higher 
volume levels. 

In the third position the heads are reversed, the 
second channel amplifier being connected to the 
A head and the record /playback amplifier to the 
B head. This enables recording to be carried out 
in a forward direction on the B track. Any record- 
ing made on the B track by turning the tape over 
and making the recording via the A head will, of course, be heard backwards. 
Earthing 

The outer braids of all the screened wires are 
joined together and taken to chassis at the main 
earth point. There is usually one earth connection 
only between the tape deck and the amplifier 
chassis, and this point should be used to avoid 
an inductive loop creating hum. If the two chassis 
are joined by random chassis connections at dif- ferent places, hum may be increased. The metal 
case around the switch should be taken to chassis, 
either by bolting it down, or if it is clear of all 
the metal work, by a wire taken to the aforesaid 
main earth point. 

Existing 
Tape Recorder 
Record /Play 
Amlifier 

Pre- 
Amp. 
Fig.2 

Domestic 
Radio or 
Hi -Fi. 

1' 

a 
Stereo 
pro,.Head 

`p 
cc 

CI 
(See tex 

Switch 
Unit 
(Fig.3) 

Channel á 
Loudspeaker. 

cc 

Channel 'B' 
Loudspeaker 

Fig. 1 -The arrangement used for the stereo recording. 

Existing 
Erase Head 
(Channel A 

only) 

Pre -amplifier (Fig. 2) 

This is a simple two -stage resistance capacity 
coupled double- triode amplifier. An ECC83 
(12AT7) valve is used and this valve takes barely 
3mA H.T. and 0.3A L.T., and so can safely be 
added to the load of the tape recorder power 
unit. The valve heaters (pins 9 and 4/5) should be 
left free from the chassis as the heater wiring is 
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probably taken to chassis elsewhere.. The layout 
is not critical. 

The purpose of Cl (0.1µF) will be dealt with 
later. R7 (1M) may be a potentiometer to control 
the volume of the channel if no other volume 
control is available, and any tone correction (bass 

lift) necessary, may be made by suitable resistance - 

capacity networks between thz junction C3/R7 
and chassis. No correction or control was fitted 
into the original pre- amplifier since adequate con- 

trol was available already in the radio to which 
it was fitted. A screened lead connects the pre- 

amplifier output to the radio and this can be 

ordinary television (downlead) coaxial cable. The 
author's radio was not earthed and so no special 
precautions were necessary, but if both the tape 

recorder and the radio or amplifier happen to 
be earthed separately, an inductive loop can be 

formed giving rise to hum. There are two ways 

of overcoming this: one is to take the screened 

lead to chassis at one end only (experiment will 
decide which end), and the other is to insert a 

small 1:1 ratio transformer in the screened lead 

so as to isolate one chassis from the other. An 
isolating transformer of this type is essential if 
either equipment has a live chassis. 

Accessories 

As the basis of the method used for recording 
directional effects upon the tape relies upon being 
able to listen to one track whilst recording on the 

other, three accessories are very useful. One is a 

pair of headphones adapted for stereo. The high 
resistance type with 2000n impedance per head- 
piece is the best type to use, and each pair of 
leads should be separated and extended separately 
from the junction. The A channel phone is plugged 
into the "monitor" socket of the tape recorder, 
and the B channel phone is connected to the out- 
put of the pre -amplifier in place of the lead to 
the radio It is advisable to identify with labels 
the A and B phones and their associated leads, 
remembering that it is possible to reverse the 
channels by means of the switching unit, and at 

the same time to put the phones on the wrong 
way round. 

The third accessory is Cl, a 0.1µF capacitor 
This is merely a piece of stiff thin card cut to a 

shape which will fit around the erase head to 
prevent the tape from coming into contact with 
it. It is fitted for two reasons: to avoid erasing 
the A track whilst recording the B track, and for 
superimposition so that speech. for example, can 

be laid on the top of music already recorded. (If 
the recorder is a 4 -track model and has super- 
imposing facilities which cut out the erase head, 

there is no need for an era <e head guard.) 
The third accessory is Cl, a 0.1µF capacitor 

which is fitted close to the input to the pre- ampli- 
fier and which can be plugged into a small socket 
fitted as near as possible to the grid pin of the 
first triode: in the author's case this enables one 
track to be heard whilst recording on the other. 
It may well be that in other tane recorders, Cl 
is not necessary. but theory tends to support that 
it is. Its purpose is to by -pass the bias current 
induced into the adjacent (listening) head from the 

recording head, which is of sufficiently high an 

order to overload the first stage of the ECC83 
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pre -amplifier. The inserting of Cl into the grid 
circuit naturally muffles the tone of the second 

channel but there is adequate volume and clarity 
to enable the output to be understood and for 
cues to be picked up from it. Without the capaci- 
tor absolutely nothing can be heard. (The author 
has tried various forms of tuned rejector circuit 
but without any success, due mainly to self 
oscillation of the circuits when the rejectors were 
added.) 

Output 
to one 

headphone 
or domestic 

radio 

C4 
O.05µF 

350V 

To 
switch 

Socket 

Wander 
plug 

RI 
100k 
'fzW 

r. 

R3 27k 1W T + 

R2 
100k 
/z 

C3 
O05iiF 
350;/ 

VI 
ECC83 

C1 
0111F 

R4 
1M 
1/4W LT. 

R5 4 + 
2.2k 
Y2W `2, C6 

25 )JF 
25V each 

R7 
1M 
1/4W 

+ 

C5 4F 
3 

V 

%/ / ///.s 

Fig. 2 -The circuit of a channel B pre -amplifier. 

Making a Simple Recording 

To make a simple stereo recording the tap 
must first be erased on both tracks and then th, 

erase guard should be fitted over the erase head 

as this is no longer required. Many readers wil 
realise that these preliminaries are not absolutel 
essential provided that track not covered by th 
single erase head has been wiped clean, but it ha 

been found that starting with a clean tape an 
shielding the erase head reduces the number e 

mistakes that can be made. 
With the erase guard still in position make 

test recording to check levels, etc. The quickei 
and most effective way is to record a spell c 

television advertisements from the ITA channe 
switching the head selector switch betwee 
separate advertisements. If this is satisfactor7 
proceed to make the desired recording, workin 
from a script as in this simple example: 

L.N. Channel (B) 

I met a man 

He wasn't there 

I wish that he would go 
away. 

R.H. Channel (A) 
Yesterday upon the stair 

Who wasn't there. 

Again today. 
I wish that he would g 

away. 

> 
'fil 
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With the erase guard in position and the 
selector switch connecting the main record /replay 
amplifier to track A (as for monaural recording) 
set the recorder to record from microphone and say "Yesterday upon the stair," then pause, saying to yourself, "I met a man," then say aloud "Who wasn't there"; pause for "He wasn't there," say aloud `Again today, I wish that he would go away." 

Stop the recording, wind back to the beginning, 
connect the headphones so that the tape may be monitored on both channels, reverse the head 

Tb Reco 
-Replay amp, 

To 
Head 

(). 

To pin on 
ECC83 (re -amp) 

Fig. 3 -The wiring details of the switch unit shown in 
the same position as in Fig. 1. 

selector switch (move two positions in one direc- 
tion) so that the main record /replay amplifier is 
mow connected to track B, plug in capacitor Cl tnd, with the erase guard still in position, record 
he left -hand channel speech whilst listening to the ight -hand channel thus: Listen for, " Yesterday 
tpon the stair ", and then say "I met a man ", wait 
'or "Who wasn't there ", say "He wasn't there ", 
isten for "Again today ", and then in unison, "I 
wish that he would go away ". 

Stop recording, rewind, remove erase guard and :1, switch the head selector switch back to its 
sriginal position and replay. You should now 
lave a stereo type recording sufficiently useful to 
: nable balance and phasing tests to be made. 
tereo Sound Cine Films 

More ambitious recordings can be attempted 
nd provided they are scripted beforehand, realistic 
onversations may be taped in this way. An effec- 
ive use of this form of stereo is the production 
f accompanying sound to cine films. Here, with 
he usual mixture of music, effects, and commen- 
try, effective results can be produced, and in view 
f the increasing popularity of this home enter - tinment combination a brief description of the 
echnique used by the author may be of interest 

readers. Similar methods may be employed to lake demonstration or entertainment tapes in 
Fund only, and these are somewhat easier to pro - 
uce since the timing is not so critical. Two things 
hould be emphasised here; one is that smooth 
esults can only be obtained by careful planning 
nd adequate rehearsal, and the other is that mis- 
ikes can so easily be made due to the compli- 
sted "set up" and so all switching operations 
Could be double checked at each stage of record - 
tg. 

lethod of Recording 

To make accompanying film sound, the tape 
Could first be wiped clean on both channels by 

l 

recording with the gain control at zero. Then fit 
the erase head guard and record a "timing scale" 
on channel B by speaking the time every five or 
ten seconds into the microphone. Rewind the tape 
and switch to channel A. Set up the film in the projector so that the beginning of the film and 
the start of the tape timing scale coincide, and run through the film talking the scenes down on 
to track A. 

This might sound something like: "Opening 
title, cut to pan shot of bay, M. and J. walking 
in the background, medium close -up of M. and J. coming towards camera, car passes NOW . 
and so on. 

From these combined monitor tracks the sound 
script is drawn up. It is essential that the whole tape is scripted in full details on both channels 
before recording is started, so that the exact sequence of laying on the final sound can be planned. In the "end product" the commentary 
or dialogue should predominate over the effects and music, and where both effects and music are to be heard together the effects should be the louder. It follows from this that the music should 
be laid on first, the effects over the music, and the dialogue on top of the two. Too much sound 
will tend to be confusing, and it is better to use either effects or music as a background rather than a mixture of the two. Dialogue should be marked on the tape at this stage with marking 

Cardboard erase shield 

d 

Stereophones 

Channel 
- `: Former wiring cut 

Fig. 4 -Two accessories used in the recording process. 

tabs or small strips of jointing tape, as the record- 
ing of the music and effects will wipe out the 
monitor tracks with their cue points. Before 
recordings can be made on track B the tape will 
have to be turned over and wiped clean of the 
timing track, and it is better to erase only one 
portion at a time just prior to recording so that 
accurate monitoring facilities are retained as long 
as possible. Except for the erasing of the moni- 
tor tracks the erase head shield should be fitted 
at all times. 

4 
Channel 

A' 

Effects 
The recording of stereophonic effects is quite 

entertaining and some realistic noises can be pro- 
duced. One method is to set the recording head 
switch to mid -position and record the whole 
sound effect on both tracks, subsequently working 
over it and erasing certain noises from one track 
and other noises from the other. 

(Continued on page 508) 
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COMPLETE V.H.F./A.M. 
RADIO FOR £12.10.0 

(earr. paid) 
Brand new set, in superb walnut cabinet 
(size 19 x 84 x 1441n. high). Covering 
80.100 Mc /a 16-40 M. and 200 -500 M. 
Maine tome. 200 -250 v. with 2 tapping. 
Ferrite rod aerial for A.M. Controls: 
volume on /oil, tone, tuning, w /change. 
Gram and ext. speaker position provided. 
Valves 12AT7, 12ÁH8, 6ßJ6 MABC80, 
6BWO and metal rectifier. Fully guaran. 
teed. Today's Value. 420. 

THE "CANTATA" 
6- TRANSISTOR AND 
DIODE PORTABLE 

COMPLETE KIT FOR ONLY 

1E74t19e6 (P5.t3/*) 

Air e 

4iß; 
A.C. ONLY. Chants else 15 z 64 x 141. high. New manufacture. Dial 

144 z 41n in 2 colours predominantly gold. 
Pick -up. Ext. Speaker. Ae., E., and Dipole Sockets. Pive push buttooa- 
OFF L.W., M.W., F.M. and Gram. Aligned and tented. O.P. Traneforzrrer. 

Tone Control. 1,000 -100 M.; 200.500 M.; 68.98 Mcle. Valve. EZ80 net. 
EFBU, RABOSO, EL84, ECC85. 

Spooker and Cabinet to eft chaste (table model). 47/6 (poet 4 /-). 

9 x dia ELLIPTICAL SPEAKER, 20 /-, to purchasers of this ahead. 
TERMS: (Chassie) 15 down and 5 monthly payments of SY. 

Cheap Room Dipole for V.H.F., 12/E. Feeder 6d. yd. Circuit diagram 2/6. 
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BRAND NEW AM/FM 
(V.H.F., RADIOGRAM 
CHASSIS AT £14.0.0 

(Carriage Paid) 

500mW push -pull output. Ferrite rod aerial. Car aerial socket and coil. 

M.W. and 1,.W. full coverage. Operates on two 4.5v. cells. Printed 
circuit hoard of 0 211n. All holes drilled and component poeltione marked. 

lmtrn.tt.m 2/6 for lltp. (refunded on purchase of kit). Size 0 o 3; e 7lu. 

ì x 2 ;io. P.M. high quality speaker. Attractive Vy )air cove' ad ralAnet. 

two -one. Two b Merles 5/6 the pair (Ever Ready 12.1). Milliard transis- 
tor- Ou44. ! x OCR, O)'BID, .and " 

x OC81. Top grade We - orth 
,o.l). and 

)for tlist eof prices. 
Alignment 
All parts supplied reeperequired etely. 17B ilt In 

hour.. hours. 

BUILD YOUR OWN RECORD PLAYER 
Price £12 ear`. paid 

Fully built 2 -valve am piifier 
R.S.R. 4-sp. auochanger, case 17 a 15 x 801. Assembled In 16 min. 
Similar cabinet for tape recorder with plain board only *3, car. paid. 
Attractive colours. 

or with 3 -valve amplifier ISi- extra 

ADTOMATII, REC)RD CHANGERS -LATEST MODELS. 4 SPEED 
CRYSTAL 
Garrard Shinano, TMO o 28. Stereo, 118.5.0. Motor Board for CAS, 1./A29, 

U AI I. Shinnue, 5 /., )post 116) or 8/6 poet pail when purchased with 

Autochanger. Moor Board for Collaro 060.4/-. poet paid. 

TELEFUNKEN STEREO AMPLIFIERS. .2 1d:1.8ß -2 x 21 watt.. 1.2 x 

9 x tin. (Nano keys, *7, poet pall. 

SELF- POWERED VHF TUNER CHASSIS. 
Covering 88.95 Mc /e. Mallard permea- 
bility Tuner, Dime. 101 x 44 x bin. high 
ECC85, EF91, EF9I and 2 diodes. Metal 
Rectifier. Mains transformer. Fully wired 
and tested. Only 67.10.2 (care. paidl. 
Attractive Vynale Cabinet 20 / -. Room 
dipole 12/8. Feeder, 6d. yd. 

PUSH -PULL 
AMPLIFIER £5.5.0 

(B /- Can.) 
Brand new 200.540 A.C. mains. 
Baas, treble and vol. controls. 
With valves E7.80, ECC83 and 
2 -EL84 giving full 6 w. Chassie 
12 e 34 s 31ín. With o.p. tram. 
for 2.8 ohm speaker. Front panel 

(normal')r.wed to cna,ed -) mar be removed and used se "Tying panel." 
Stereo version 2 x f w. genic price. 

TAPE RECORDER AMPLIFIER 
Type TRB. Fully built, high gain, low 
nolee, printed circuit. Attractive grey 
and gold front panel 13 x 14ín 
Height 511u. overall. Front to back 
541a. Vol. and on/off tone. Ulke, 
radio, monitor and eat. speaker jacks. 
Valves ECC83, ECL8'2, EZeu. Mains 
trace. Ready to bolt to R.S.R. Deck. 

omplete with switch wafer wired. 
Our Price ONLY *0.2.8. (6/- Packing 
and Can.) Similar model without 

magic eve, Type T.R -1. 3' instead of I1', **.16.0. (6 /. Carr.). 

TnneLtor set Battery Eliminator. Converts your 6- tradsletor receiver 

to mare operation. Size 14 a 1 a tin. With .lea lead and battery charging 

attachment. 18/6. 

Bisar "Oalazy" or Garrard 9v. battery operated single 45 r.p.m. record 

player deck. with pick -rap arie, and etylue etc. Only 68 / -. P. O P. 4 / -. 

NEW LOUDSPEAKER xBARGAINS. Good Mak2es. 

xx; óm22 /,(2(16);) Ole. cire. / 
tweeter 

18/6(216); 10in re ri. /241 -1131 ).x Postal 
17/6 

harges 

bracketed. 

6- TRANSISTOR 
PORTABLE -Fully Built 

The "SCALA" for only *9.17.6, cary. 
paid. 83 a 2 z 541n. high. Choice of 

colours. Rezine. M.W. and L.W. 
Ferrite aerial. Battery Included. Printed 
circuit. Nicely ntv led. A pretensions' 
'ob. 31in. Wake,. Fully Tuueblc M.W. 
and L.W. 

THIS SUPERB SET for £10 
R-translaor radio with 8 push button con- 
trols, covered in sponge clean Doracour 
fabric, In latest two tone Grades, M.W. and 
L.W. ferrite rod, provision for car aerial. 
2 -colour scale. With PP9 battery giving 
300 horn tone. Weigh. under 4 lbs. With 
carrying handle. 13 x 74 in. high z 441n. at 
base tapering to 'tin at top. Brand new, 
lully guar'teed. 110. Carr. paid. Worth 416. 

SUPERIOR GRAMOPHONE AMPLIFIER 
Valves UVItI, UF$0 and ÚL84. Maim tram. 200-240 A.C. Covered 

battle l34 x 741n. (fijio. speaker) or 11 x 71in. )8 e 51n. speaker). 3 front 

controls hec. on-off/vol. n 1 
with ying handle, and lid /etaohable) 14i or 12 a 84 z Bin. 

18 /. extra. 

GRAMOPHONE 
and Rectififieerr, Tone Eand Volume.i On/off switch. Two knob.. Useful 

for Stereo, 57/- (Poet 4 /-). 

TAPE...TOP UA IT ó.130K/ fall !ton l 850 post, 2/- tor 
17141 

SPECIAL OFFER Nark 
Brand new tape recorder. two -one belge eme, "gold" trimming. 
eye, monitor, eat. epeaker sockets. With 521e. h peemandd mike. Fully 

guaranteed. Price usually 194 gn. Very high g no 

Price *18 can. paid. 

E L aRU PTRCRIPT R. 88Ì 
8 SPEND. 

14. and 74 I.P.S. Push bottom. 110.17.8 (101- .)n spool. 

3 -VALVE AMPLIFIER (Inc. RECT.) 
24 watts. ECC83, ECL82 and ELBU. Controls, volume, bass and treble. 

On /o6 switch. Maim and O.Y. trans. else as for Push -Pull Amp. Suitable 

n. microphoue input and for Guitar. 95/- P. a P. J/ 
12 acts as 

UM. Fixed front panel. Price includles handsome 4walnot (Mich 

polishe 
0 441n. (201 leas without 

quality 3 ohm P.1L 
t cab and speaker). 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 mote). 90v. 15mA and 1.4v. 126mA, 

45/- (2/6 poet). '100.250v. A.C. Also or 250mÁ. 1.4v. and 90v. 15mA at 

woe price. 

CHASSIS BATTERY RADIO 
16 to 44 IL 

0 
01.90. 

4.1 
Short 

and 35 to 73 M. Site U4 x44 Sn *é 0 rr.pad W and BW, *6. 

car. paid. Or as Kit 75/ -. 

ALL ITEMS 
TESTED 

NEW AND 
N OB. 

FULLY UILT UNLESS OTHERWISE 

STATED. TED 

Terms Available 0e Items over 25. Send 04. (stamps will do) for 20 psis 
illustrated catalogue. All New Goode. Delivered by return. C.O.D. 21- extra. 

ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS 

GLADSTONE RADIO 
"SCALA", CAMP RD., FARNBOROUGH, Hanta 

(Fanhorongh 8871( and at 247 New Road, Connor. Portsmouth. 

FARNBOROUGH CLOSED BATS. -PORTSMOUTH WEDS. 

www.americanradiohistory.com

www.americanradiohistory.com


498 PRACTICAL WIRELESS 

WEYRAD 
October, 1962 

IMPROVED COMPONENTS FOR THE 6- TRANSISTOR 
2 -WAVE SUPERHET RECEIVER 

NEW ROD AERIAL AND DRIVER TRANSFORMER FOR SIMPLER 
AND HIGHER PERFORMANCE 

ROD AERIAL -RA2W 
6 in. long, 3/g in. diameter, connections to tags 
on Coils. For 208pF tuning capacity ... ... 12/6 
Car Aerial coupling Coil 1 /- 
OSCILLATOR COIL- P50 /IAC 
M.W. covered with 176 pF tuning capacity. 
LW. by extra padder ... ... 5/4 
I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC ... 

3rd Stage- P50 /3CC 
DRIVER TRANSFORMER -LFDT4 
redesigned to reduce size and improve perform- 
ance. Six spills for mounting and connections. 9/8 

PRINTED CIRCUIT -PCAI 
Size 2;/A in. x 83/4 in. Ready drilled and printed with component positions ... 9/6 CONSTRUCTOR'S BOOKLET WITH FULL DETAILS AND FREE SCALE 2/- 

TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 500 mW OUTPUT. MATCHING 3 OHM SPEAKER. FULLY ASSEMBLED WITH VOLUME CONTROL ... 63/6 
WEYMOUTH RADIO MANUFACTURING CO., LTD. 

REGENT FACTORY, SCHOOL STREET, 
WEYMOUTH, DORSET 

(4 requlre5/7 d) 

8/- 

ASSEMBLY 

NÍW 
DO- IT- YOURSELF 
TRAINING TECHNIQUE 

R4D/osELECTQofN,' 

I 
tfoat(,li fllwhi /e you/IV/CP.. 
S /MPLE... PRAGT/G4L. ..FASG /NAT /NG...IUstagereélaier 
ANNOUNCING- -after many years of highly successful operation In the U.S.A. and in Europe -the latest system in home training in electronics 1s now introduced by an entirely new British training organisation. AT LAST- a comprehensive and simple way of learning -by 
with paaminimum of theory. YOU LEARN1BY BUILDINGtactual equipment with the components and parts which we send you. You advance by simple steps using high quality equipment and perform- ing a whole serles of interesting and instructive experiments. No Serviclnp mathematics) INSTRUCTION MANUALS and our teaching staff CprlVner0lal rstYltore employ the latest techniques for showing clearly how radio works In a practical and interesting manner. You really have fun whilst learning! And you end by possessing a first rate piece of home equipment with tatfdgads w fllrlirrydf aifiet iÌ statdstxo maintainn i- ateiwr A ubaomgncnllureetbos are Included with the Courses. IN FACT for the 'Do -It- Yourself' enthusiast, the hobbyist, or those wanting help with their radio career training, or to Amplifier, set up their own full or part -time servicing business -then this new and oscillator and exciting instructional system Is exactly what is needed and it can all be detector circuits 
SOW, for full deytalle.. 

moderate 
eere is 

cost. o obli payments available. Post the coupon obligation. 
BUILD YOUR OWN RADIO EQUIPMENT TEST GEAR MI-Fl INSTALLATION -AND LEARN AS YOU DO IT 

To: RADIOSTRUCTOR (Dept. G107), 

RliDIOSTRUCTOR 

Reading, Berks. 

Name 

°pawitot- 

Address BLOCK 
CAPS 
PLEASL 

i' (821) We do not employ representatives 10-62 BRITAIN'S LEADING RADIO TRAINING ORGANISATION 

--1 

>! 

1 
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Those Electronic Games Again 

HE response to my recent remark on the 

1 
rn 

above subject has been amazing, and I am 
afraid that I cannot answer individually all 

those who have been kind enough to send me 
letters, articles, and drawings covering almost 
every aspect of this subject. I have passed many 
of them on to the editorial section of this paper to 
see if any of them are suitable for publication and 
no doubt use will be made of some of the very 
wide range of material which has been supplied. 
The only point which surprises me is that this 
response was not forthcoming when I first wrote 
about it and it was only after I had pointed out 
this fact that so much interest appears to have 
been aroused. 

Unusual Faults 

When I have mentioned particular faults in past 
issues I have been surprised at the interest which 
has been taken and the novel way in which some 
of my readers have offered solutions to the 
problems mentioned. I recently heard of another 
of these peculiar faults which leaves both the 
amateur concerned, and my humble self, deeply 
mystified. The apparatus in question is part of a 

home -built radio -gram which has been in use for 
many years. The amplifier section has now 
developed a fault which is baffling and' does not 
appear to answer to all normal tests. It is of the 

20W class, with two KT66's in the output stage, 
and all condensers are of the paper type (no elec- 
trolytics) rated at 1,000V, although the H.T. line is 

only 350V. The fault takes the following form: 
when the amplifier is switched on there is the 
usual short period of silence whilst the valves are 
warming up and then a most terrific hum builds 
up. This reaches a peak and then slowly fades 
away to complete silence. This is. of course. with 
the volume control turned to minimum and in this 

condition the amplifier is inaudible, both 

ur Wavelength 
By THERMION 

acoustically and electrically. If the volume is then 
turned up there is " perfect " reproduction without 
the slightest trace of hum and no distortion of any 
kind which can be heard. If the volume control is 

turned up before switching on (a separate on /off 
switch is employed) the noise is claimed to be 

deafening at its peak. Of course, I suggested all 
the usual things, basing the trouble on valves, the 
hum appearing to come with increasing current, 
but, what 1 fail to see. is why it should disappear 
when the valves are at maximum emission, 
especially as in this condition everything seems 
to be working correctly. I understand that a 

current meter inserted in the H.T. lead, and in 

either of the output valve anodes, shows the 
normal rise as the valves heat, and there is no 

indication of a sudden rise or fall accompanying 
the cessation of the hum. - 

Progress? 

1 had an opportunity of inspecting some of the 

new season's models which were shown at this 
year's Radio Show before it opened, and must 
confess I was not a little surprised at what I con- 

sider is a lack of progress in general design. The 
same old printed circuit seemed to be generally 
adopted, and there did not appear to be any of the 

modern component design incorporated in the 
majority of them. One particular component 
which has now been on the market for some years, 
appeared to be conspicuous by its absence, and I 

have tried to locate its use in many of the receivers 
which have been produced during the last two or 
three years, but must confess that I cannot find 

even one. I suppose the reason is that the printed 
circuit has taken over. although I feel that there is 

more scope in the particular item I refer to. This 
is, of course, the turret valveholder. This enables 
all the main components associated with a 

particular valve to be mounted round the actual 
valve base. The particular component I have in 

mind also has, at the lower end, a set of valve pins 

corresponding to the particular socket and this 

enables the valves to be inserted in the holder and 

the entire assembly may then be removed of 

replaced, which greatly facilitates experimental 
work. 

Read the new Practical Mechanics and Science 

The Cctober issue on sale 2Rth September 
Special features inrlude:- 

Putomation and Electronics 
Vatting a Camera Kite 
Lathe Gadgets 
An Anti -dazzle Lens 

Price 2i- 
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A HOME -MADE 

HI -FI OUTPUT TRANSFORMER 

THE USE OF A TERTIARY FEEDBACK 
WINDING ARRANGEMENT SIMPLIFIES 
THE CONSTRUCTION OF THIS TRANS- 
FORMER AND REDUCES THE COST. 

N last month's article the author began an explanation of his home -made transformer which included descriptions of some interesting circuits for its use. In Fig. 4, for example, a triode "see- saw" phase -splitter amplifier stage feeds the out- put pentodes. The tertiary winding, earthed one end, supplies feedback to VI via R2 and provides a path for the cathode current. 
If pentodes were used for the phase - splitter stage the sensitivity, held by the feed- back ratio, would remain the same. The feedback ratio, and with it the amplifier 

sensitivity, can be made variable 
by shunting the tertiary winding 
with a l002 potentiometer and taking the feedback voltage from 
the tap, as shown in Fig. 5 (last 
month). This refinement may be of interest to some experimenters, but 
the triode circuit will be found 
suitable for most domestic pur- 
poses. The ECL82 valve, compris- 
ing an amplifier triode and an 
output pentode enables a two - 
stage push -pull amplifier to be 
built around only two valves - 
and stereo using only four valves 
becomes a practical proposition. 
Cathode Follower Output 

The improvement achieved by 
the use of feed -back over the out- 
put stage (apart from easing the 
application of overall feedback) is 
a `natural sound' that is not likely 
to show up on instrument tests. 
It is real enough, however, and the r 

once -popular cathode -follower cir- 
cuit with its virtually complete 
cancellation of its own distortion 
in immunity from the errors that can arise in a complex loop, gives a realism that is still hard to fetter. Its limitation to triode efficiency and the 
arge grid voltage swing needed for full loading 
lave caused it to decline in popularity and designs 
nore suitable for pentodes have become more Popular. 

These are the " distributed load " circuits, of 
which the quaintly named ultra -linear version is 
Pest known. As the author's transformer has both 
secondary sections split into two well -insulated 

BY W. GROOME 

(Continued from page 400 of the September 
issue) 

sections with free leads, it can be connected in the ultra- linear mode as shown in Fig. 7. It is true that the tap at 50% is higher than is customary but this closer approach to triode con- ditions has not been found to be the slightest drawback. 
Ultra- linear connections are not the only, or even the first, form of distributed load circuit, for a more elegant circuit was developed in this country several years before the 'ultra- linear' 

circuit appeared. However, the version shown in 
(Fig. 7) embodies cathode loading which, as stated 

One of the author's prototype experimental output transformers. 

in an earlier paragraph, is a highly desirable 
method of obtaining output stage feedback. Despite the strangeness, on paper, of a load distributed 
between anode and cathode, the relationship to the ultra -linear arrangement can be appreciated 
when the screen is considered, this being tapped into the transformer load in both cases. This is obvious in the ultra -linear circuit; in Fig. 7, it is 
still loaded by the transformer because its current and signal are compelled to flow in the cathode 
winding. 
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> Fig. 6 (left)- Connections . for ultra -linear loading. 
HT+ 

Fig. 8 (below)- Rearrangement of a two -stage 

amplifier for anode/cathode loading. 

50 : SO Distribution 
This form of loading can be tried by connecting 

the transformer as indicated in Fig. 8. Bear in 

mind, however, that the output circuit is patented. 
The transformer and its associated circuits must 

not be compared with a well -known make of 

amplifiers to which this form of loading is exclu- 

sive. As 50:50 load distribution must be used, the 

output stage feed- 
back is already nearly 
enough to give the 
required reduction in 
distortion and output 
impedance and the 
amount needed in the 
overall loop is there- 
fore small. For this 
reason, a potentio- 
meter is shown across 
the feedback winding 
in Fig. 8, which shows 
the ECL82 circuit 
modified for this form 
of loading. 

As the grid resistors 
are returned to earth 
(via the grid resistor 
of V2A) the . D.C. 
resistance of the cath- 
ode loads contributes 
towards the bias volt- 
age of the output 

Fig. 7 (right) -Here the 
load is distributed be- 
tween the anodes and 

cathodes. 

To R4 
and 
V2A 
grid 

-11 
CS 

150 

3ñI_S. 

o 

Feedback to CI and R2 

valves. The resistance of these portions 
the windings should therefore be checked as 

the value of the bias resistors redus 
correspondingly. A variation of this for 
of distributed loading has the grid resistors co 

nected to the cathode ends of the load and t 

adjustment of the bias resistors is needed. It 

not really suitable for use with a see -saw phat 
splitter, but can be driven by a "concertina 
circuit either in the straight form or in the hig 

gain versions, one of which employs the inp 

resistance of the phase -splitter to load an amplif 
pentode, and another using the pentode in scan 
tion anode conditions. This phase -splitter c 

also be used in a positive feedback circuit I 

high gain but it is preferred to keep the sigr 

" clean " at every stage rather than have to de 
up an accumulation of distortions with the mi 

feedback loop. 

input Signal 
Now that crystal pick -ups have reached hi 

fidelity standard, with outputs so much grea 
than the magnetic types that were once essent 

for the discriminating listener, and radio tun 
also deliver large signals, there is no longer 
urgent need for great sensitivity in the dome! 

amplifier. Indeed, amplifiers requiring as mi 

as 4V input can be fully loaded, for the sig 
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R2 
390k 

R1 
IM 

R3 
100k 

R5 
47k 

R4 
7k 

C3 
`/47pF 

T C4 

C5 
16pF 
350V 

V2 

0 

C2 
50.pF 

12V 

RB 
1M 

R7 
47k 

C7 
0^5JJF 

I I 

R11 
660k 

C6 50y4F 
" i 

12V 005}1F 

Y á 

October, 1962 

H.T.+ 300V 

220f]%2W 

C9 + 
50yF 
50V 

C101 + 

220D1/2W 

V4 

R14 

C11' 
16jJ F 
350V 

C.) 

Fig. 9 -A three -stage amplifier with another version of anode /cathode loading. 

almost always passed through a pre -amplifier Introl unit first, and a highly sensitive amplifier 
iuld be hopelessly overloaded. 
The straignt pentode and concertina circuit own in Fig. 9 will give all the gain likely to be :eded. The grid resistors of the output valves 
e connected to the cathode ends of the cathode 
ads. The front end can be altered if it is wished 

try one of the high -gain versions, without 
astic alteration of the remainder. The use of 
o A.C. couplings is not likely to cause instability 
th tertiary feedback, but direct coupling between 
l and V2 can be used by the constructor 
terested in the experiment. VI and V2 could 
triodes, i.e., a double triode. 

The transformer, of which constructional details 
11 be given in the next issue, has been used in variety of circuits, not all of which were con - ered desirable when matters of cost and ease adjustment were taken into account. All, how - el, tended o prove the inherent stability of the tiary feedback system. 

(To be continued) 

c 

P.W. SIGNAL GENERATOR 
(Continued from page 482) 

so on, at 200kc /s intervals, until the generator harmonics are too weak to hear. 
The fifth harmonic of 200kc /s will be 1,000kc /s, or 1 Mc /s, and the generator may be tuned to this. Harmonics of the generator will then be heard at 2Mc /s, 3Mc /s, 4Mc /s and so on, at 1Mc /s intervals, until too weak to be found. It is, of course, necessary to have a receiver with short -wave ranges, for this purpose. By proceeding as described, calibration marks can be obtained at 1Mc /s intervals. 
In many parts of the country the National Physical Labaratory signal on 2.5Mc /s can be received. This will furnish a 2.5Mc /s calibration of great accuracy. By proceeding as above, harmonics of this will furnish calibration marks at 5Mc /s, 7.5Mc /s, 10Mc /s and so on, at 2.5Mc /s intervals. 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1962 PRACTICAL WIRELESS 

time. There are special types of shunt on the 

INCREASING 
market which are very reliable. However, for 

reasonable accuracy a shunt can be made up and 

used for ordinary purposes. Fig. 1 shows a shunt 
connected to a meter. It is mounted on a hard, 
dry wooden base between two terminals. Note the 

purrposes.shorting If rsistance wire 
calibration 

e at one ohm per yard 

503 

AMMETER 
RANGES 

By G. A. W. Partridge 

17n OST radio dens have milliammeters or 

multimeters but not always ammeters. However, 
a good milliammeter will make a useful ammeter 

provided a reliable shunt is used. There are times 

when it is desired to measure the currents of 

heaters, small motors or such other apparatus 
which may draw up to one ampere. In some cases 

it may not be necessary to increase the range to 

IA but only to. say, 500mA, which will mean using 

a shunt of different resistance. 
The resistance of a shunt can be calculated 

f rom:- R = Rm 

n - 1 

Where R is the resistance of the shunt, Rm is the 

internal resistance of the meter and n is the multi - 

plification factor. 
For example, a 0 -1mA meter is to be used in 

a IA circuit. Its internal resistance is 500. What 

then will be the resistance of the shunt? 

Wood base 
Shorting lead 

To load 

From 
supply 

Milliammeter 

Fig. 1- Connecting a shunt across a milliammeter. 

The range of the instrument will be increased 
1,000 times, so n will be 1.000. 

R =Rm_ 
n - 1 

= 50 
1000 - 1 

= 50 
999 

= 0.050 
will be appreciated that great accuracy is 

-equired here. If the shunt had an error of 0.01 

it would make the meter inaccurate by 20 %. A 

shunt of this type would also have to be robust as 

it has to remain accurate over a long period of 

Fig. 2 (above) -The calibration circuit. 

Fig. 3 (below)-Multi -range shunts. 

Tb milliammeter lb load 

er terminal 

From supply 025A Wood base 

is chosen an 0.050 would require 1.8in. About 
2in. should be used and calibrated as shown in 

Fig. 2. A reliable ammeter is the standard. The 
rheostat is adjusted until IA is flowing through the 

circuit. The shorting lead is soldered on to various 
points along the shunt until the milliammeter 
reads full -scale deflection. The leads to the 
milliammeter that were used when calibrating the 

shunt must always be used as their resistance is 

part of the milliammeter circuit. 

Valve millivoltmeter 

Shunt 

Fig. 4-A valve millivoltmeter as an ammeter. 

If various ranges are desired, several shunts cat 
be made up and mounted as shown in Fig. 3. 

A.C. milliammeters are not very common bill 

readers who happen to have such instruments wil 

have to calibrate their shunts on the frequenel 
that they intend to use. A.C. /D.C. instruments 
will have to have separate shunts for D.C. am 

A.C. because it is only the internal resistance tha 
affects the D.C. calibration, but the interna 
impedance determines the calibration in A.C. work 

Valve millivoltmeters can also be used a 

ammeters or milliammeters for A.C. or D.C. work 
(Continued on page 522) 
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OR a close approach to realism in sound reproduction an amplifying system must be capable of handling peak power levels greatly exceeding the average sound level, in order to accommodate transients. 
Faithful reproduction of these transients is essential if the character and vitality of the original performance is to be retained. It is generally con- sidered that a power reserve of 15 -20W is desirable for a good quality reproduction system, and the full range of audible frequencies should, of course, be amplified with negligible distortion or frequency discrimination. 
The Strand amplifier has been designed to meet such requirements. The circuit contains several well known features including a distributed loading push -pull output stage. This arrangement enables an output of 20W to be obtained for an input of 0215V, with, 30dB negative feedback applied over- all. An output of nearly 30W is obtained before overloading occurs. The frequency response characteristic at the rated output of 20W is flat within ±0.5dB from 30c /s to 2kc /s. 
A two -unit form of construction has been adopted as this avoids the use of what might be an inconveniently large single chassis, and also has the advantage of providing more flexibility when planning the installation of the equipment. Further- more, good separation of the power supply com- ponents and the amplifier proper is always desirable as this reduces the chance of hum being induced into the input stage. 

input Stage 
A high degree of voltage amplification is obtained in the first stage, with a good signal -to- noise ratio due to the use of a low -noise pentode type EF86. Negative feedback is applied to the cathode of this valve from the secondary of the output transformer, via a high frequency attenua- tion network, C10, R14 (see Fig. la on Blueprint). It should be noted that high stability cracked carbon type resistors are specified for the anode, screen and cathode circuits of VI. 
The anode of this voltage amplifier is directly coupled to the grid of V2A. The absence of a coupling capacitor reduces phase shift and ensures good stability at low frequencies. 

Phase Splitter and Driver 
The double triode V2 (ECC83) functions as a phase splitter and a driver stage for the output 

valves. The two cathodes are connected to chassis 
via a common resistor R8, and the valve operates 
as a cathode -coupled phase splitter. This type of phase splitter has a particularly good performance 
at higher frequencies. The grid of the second triode 
section, V2B, is earthed by C6, and the operating 
conditions are determined by the D.C. potential 
applied via R6. 

Output Stage 
A pair of EL34 pentodes, V3 and V4, form the push -pull output stage. These valves 

are operated under distributed load conditions. In this method of operation, also known as " ultra linear ", the screen grids of the two output valves are not connected directly to the H.T. supply but are taken to tappings on the primary of the output transformer. These tapping points are arranged so that approximately 20% of the primary winding is between the anode and screen grid circuits in each case. 

Output Transformer 
The performance of any amplifier is very largely determined by the characteristics of the output transformer. The output transformer used in this amplifier has a 7,00012 primary, with a centre tap and screen grid taps at 20 %. A high primary inductance of 225H ensures good low frequency performance, while excellent response at the high frequencies is attained through the use of section- alised primary and secondary windings, which reduce the leakage inductance to about 14mH. The transformer is capable of delivering the full rated output of 20W over the frequency range 30 to 20kc /s and upwards. The low frequency cut -off point is 5c /s. Resonance occurs at 90kc /s and is thus well beyond the audible range. 

Power Supply 

H.T. and L.T. supplies are fed into the power amplifier by a four -core cable which is terminated 
in an 8 -way octal plug PLI. 

All power supplies are obtained from the mains transformer T2. H.T. rectification is performed by V5 (GZ34) and filtering by LI, C13 and C14. The 
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smoothed D.C. output is approximately 465V. 
Protection is afforded against overload or short - 
circuit of the H.T. line by the 250mA fuse, FS1. 
The H.T. positive line and the common earth 
return are connected to SK3, pins 4 and 6 
respectively; the 6.3V 5A winding on T2 is con- 
nected to pins 1, 2 and 7, 8 on this socket. 

The H.T. consumption of the main amplifier is 
about 140mA, and since the 410- 0 -410V winding 
is rated at 180mA, a further 40mA may be drawn 
via the two 5 -way sockets SK4 and SK5. Pin 3 

of each of these sockets is connected to the main 
H.T. line via a separate dropping resistor, and a 
16µF smoothing capacitor is connected across each 
auxiliary H.T. output. 

505 

THE CIRCUITS AND WIRING 

DIAGRAMS FOR THIS AMPLI- 

FIER AND ITS POWER PACK 

ARE GIVEN ON ONE SIDE OF 

THIS MONTH'S BLUEPRINT. 

Ey F. E. BENNETT 

The values of R25 and R26 may of course be 
varied to meet the requirements of a particular pre- 
amplifier, radio tuner or other auxiliary equip- 
ment, but the total H.T. current drawn from these 
outlets must not exceed 40mA. 

The second 6.3V winding on T2 is connected to 
pins 1 and 5 of SK4 and SK5, while the centre 
tap of this winding is taken to chassis, as is pin 4 
on both of these sockets. The maximum current 
available from this 6.3 V supply is 2A. 

Note: a supplementary L.T. supply of up to 
1.5A may be drawn from the 6.3V 5A winning 
since the main amplifier valves consume a total of 
3.5A. The modification required would be to dis- 
connect the wiring between pins 1 and 5 of SK4 

Small fixing hole sizes 
A._2BA clearance 

12' 

B_Ygdla. 

I 

C._6BA clearance 

I Vtlanges 
bend down 

along 
dotted lines 

79; ft. hole We dla hob ' 6Yedla. hole 
for FS1 for SK4 for SK5 

N. d a hole for grommet 

Fig. 4 -The drilling details of the power pack. 
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and SK5 and then to connect pins I and 5 of SK4 
to pins 1 and 8 of SK3. 

The 4 -way terminal block is included in the 
mains input circuit in order to facilitate the 
transfer of the mains switch SI to an associated 
pre -amplifier if remote control is required. 
Construction 

The main amplifier and the power supply are 
built on separate chassis. Both chassis measure 
12in. x 6in. x 3in. and can be constructed from 
16 or 18s.w.g. sheet aluminium, or may be pur- 
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Where the installation demands some other 
arrangement, one chassis may be turned through 
90° with respect to the other, provided that the 
two units are spaced apart. 

Assembling the Power Unit 
Complete all drilling according to Fig. 4 and 

remove any burrs. Mount the components, com- 
mencing with the smaller items and dealing with 
the sides before the top of the chassis. The mains 
transformer and the choke must be securely 

Bottom edge 

Material 3 18swg. Aluminium 
Fixing holes 
for C5.C7 

12° 

2%. 

Fixing hob 
foinr Ci 

Cut -out for Ti 11 dia. hob 
for V3 45° 

19¡4°-.1 3 

i 

V dia. hole, 
for V2 

2b -}- 
3/q dia hole 

45° for V1 

:itIli \ \:'; 
41 

I j-2`5S° 45 
11; dia. hole 

for V4 

24 

178 

BTagtrip0 
fixing holes 

2b - { 2p 2° 

t 
t _ 

Tagstrlp N°dia hole } }- , fixing 7 for grommet B 

LL'' 

B 
1 }, 

I holes 1' 

i1 Ng Gia. hole f 6 11.; 

! 

for SK2 ° 
Bottom edge 

Fig. 5- Drilling dimensions for the amplifier chassis. 

chased in prefabricated sections requiring only 
bolting together. 

The arrangement of components and wiring 
shown in Figs. 2 and 3 (see Blueprint) has proved 
very satisfactory and should be adhered to as 
closely as possible. 

The orientation of the mains transformer, 
smoothing choke and output transformer should be 
particularly noted. It will be seen that when the 
two chassis are side by side -thus providing the 
most compact installation -the core of the output 
transformer is at right angles to the core of the 
mains transformer and choke, and hum pick up is 
reduced to the minimum. 

u,-_ , , Is 

Small fixing hole sizes 
A_2BA clearance 
8_1.g dia 

'fl dla ttole 
1fi for SKI 

.15 1 

41; dla tide 
for VRI 

Bottom 
edge 

z 
%flanges 
bend down 

alc 
dotted hues 

bolted in position, with washers beneath the bolt 
heads and nuts. Fit rubber grommets to the three 
holes adjacent to the mains transformer; also to 
the hole at the side of the choke, and to the hole 
for the mains cable in the front side panel. 

Feed each of the three groups of leads from the 
mains transformer through the appropriate grom- 
met hole, then proceed to wire up, checking the 
colour coding of these leads with the circuit 
diagram (Fig. lb) and the wiring diagram (Fig. 3t 
Pay particular attention to the heater leads. Eac'' 
pair should be tightly twisted and then be run 
close to the chassis, in the angle of the sides and 
top wherever possible. 
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Assembling the Power Amplifier 
Refer to Fig. 5 for details of the chassis 

drilling. Proceeding around the sides of the 
chassis, fix in position the following items: clips 
`.or capacitors C5 /C7 and Cl; input socket SKI 
Ind gain control VR1; and 3 -way tag strip and 
output socket SK2. Mount the valveholders, 
Insuring that a skirted, low -loss B9A holder is 
ûtted in VI position. Fix the 10 -way and 5 -way 
group boards, and the two 3 -way tag strips to the 
underside. 

Wire the heater circuit to the valveholders using 
tightly twisted leads. Run these leads close to the 
hassis. 

Mount the output transformer and securely bolt 
:n position. The group of eight terminal posts on 
the underside of Tl must be adjacent to the output 
socket SK2. Indentify the primary leads and 
connect these as shown in Fig. 2. 

Now proceed to complete the amplifier wiring 
stage by stage, starting at SKI. Pins 2 and 7 on 
the valveholder of V1 must be connected to the 
.entre spigot. Avoid overheating the high stability 
resistors when soldering these components in 
position. To facilitate the wiring operation, the 
dual electrolytic capacitor C5 /C7 should not be 
placed in position or connected up until all the 
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other components associated with VI and V2 have 
been wired in position. Furthermore, note that 
the metal can of this capacitor must be isolated 
from chassis by means of an insulating band fitted 
around the lower part of the can. Ensure that the 
bottom of the can is clear of the chassis before 
tightening up the clamping screw. The earth 
busbar should be ignored until all the foregoing 
work has been completed. 

The method of ascertaining the appropriate 
values for R14 and C10 is dealt with later. 
Earth Busbar 

It will be noted that an earth busbar is used for 
all earthing connectiiins in the amplifier chassis. 
The busbar is earthed to the chassis at one point 
only -this being close to the input socket SKI. 
This arrangement minimises hum picked up from 
currents circulating in the chassis. The busbar 
should be made from a length of 14 or 16s.w.g. 
tinned copper wire. This wire should be stretched 
out so that it is straight and rigid. Solder a tag 
to one end of the wire and secure this to one of 
the screws holding the input socket SKI in 
position. Make a sharp bend about 1-1-in. from 
this anchored end of the wire, and make another 
about Tin. further along but in the opposite 
direction so that the free end may be anchored on 

COMPONENTS LIST 

Resistors (All 10 °,./0 ;W unless otherwise stated) 
RI 390k high stability, cracked carbon 
R2 100k high stability, cracked carbon 
R3 2.2k high stability, cracked carbon 
R4 10052 5% high stability, cracked carbon 
RS 4.7k R7 270k R9 33k 
R6 1M R8 82k 
R10 I80k Matched to within 5% RII 180k 
R12 470k1 Matched to within 5% RI3 470k f 
R14 see text RIS 2.2k R16 2.2k 
R17 470i2 5% 3W w.w. 
R18 47052 5% 3W w.w. 
R19 3352 R21 3352 R23 Ik 
R20 3352 R22 3352 R24 Ik 
R25 9k 2W (2 x 18k I W in parallel, see text) 
R26 3k 3W w.w. (see text) 
VR1 IM carbon potentiometer (pre -set) 

Capacitors 
CI 0.5µF paper 350V 
C2 0.051LF paper 350V 
C3 47pF silvered mica +10% 
C4 50µF elec I2V 
C5 8µF elec 500V (dual section with C7) 
C6 0.2511F paper 350V 
C7 81IF elec 500V (see C5) 
C8 0.511F paper 350V C12 
C9 0.51,F paper 350V C13 
CIO see text C14 
CI I SOµF elec SOV 
CIS 16µF1 
C16 16µF dual elec 500V 

Valves 
VI EF86 V3 EL34 VS GZ34 
V2 ECC83 V4 EL34 

5012.F elec 50V 
8µF elec 600V 
8µF elec 600V 

Choke 
LI L.F. choke 10H 180mA 2000 (Gilson 

W01341 WES) 
Transformers 

TI Output transformer. Primary 7000Sí, 
centre tap, 20% screen grid taps. 
Secondary 1.7, 3, 7, and 1552 (Gilson 
W01932) 

T2 Mains transformer, with tapped primary, 
200 -250V. Secondaries 410- 0 -410V, 
180mA; 5V 3A; 6.3V 5A; 6.3V CT 2A 
(Gilson W01566WES) 

Fuses (ein. miniature fuse cartridges) 
FS1 250mA FS2 2A FS3 2A 

Switch 
SI D.P.S.T. Toggle. 

Sockets 
SKI coaxial (Belling Lee L604 /S); free plug 

(L734 /P /AC) 
SK2 4 -way, with plug and cover (Cinch) 
SK3 8 -way (octal valveholder) 
SK4 5 -way (T.S.L. B5B); free plug (T.S.L. 

A5B) 
SK5 S -way (T.S.L. B5B); free plug (T.S.L. 

A5B) 
Plug 

PLI Octal plug 
Miscellaneous 

Three fuseholders (Belling Lee L575). Valve - 
holders: three octal; one ordinary B9A and 
one B9A nylon loaded with screening skirt (for 
V1). One 10 -way and one 5 -way group boards 
(Bulgin C114 and C109). Three 3 -way and 
two 4 -way tag strips. One 4 -way terminal 
block (Grelco). Two chassis 6in. x 12ín. x Sin. 
(Home Radio Ltd.). One voltage selector 
panel (Cinch 75/881). Capacitor clips, 
grommets, etc. 
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the 3 -way tag strip which is mounted on the side 
of the chassis. 

The various earth connections can now be made 
to the busbar. This is best performed by proceed- 
ing systematically from the input end of the 
chassis, and checking with the under -chassis wiring 
diagram. Tinned copper wire of 18 to 22s.w.g. is 
suitable for the branch leads. 

Output Impedance 

Th.: eight terminals on the 
secondary of the output trans- 
former T1 may be connected in 
various ways in order to provide 
output impedances of 1.7n, 311, 
712 or 1512. Details of these con- 
nections and impedances are given 
in Fig. 6. 

The component values for the 
H.F. attenuation network, R14, 
C10, in the negative feedback loop 
are dependent upon the loud- 
speaker impedance, and should be 
selected accordingly from the table 
below. 
Ouput Impedance R14 C10 

312 3.9k 470pF 
7f2 5.6k 330pF 

1512 82k 22OpF 
R14 must be a 5% high stability 

resistor. 
CIO must be a 5% silvered mica 

capacitor. 
Hum 

Negligible hum has been 
experienced with the heater supply 
to the amplifier valves unearthed, 
as shown in the diagrams. It cannot, of course, be 
assumed that this will prove to be so in all cases, 
since minor variations in the layout of components 
or wiring can upset the hum balancing properties 
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10011 wire -wound potentiometer should be suitable 
for this purpose. 

The amplifier must not be put into operation 
without a loudspeaker, or a suitable dummy load, 
connected to the output socket. In the event of 
a "howl" from the loudspeaker, turn the gain con- 
trol to minimum and switch off immediately. This 
"howl" will indicate that the feedback loop is 
connected in reverse sense -and positive feedback 

3R - 17f1 
Fig. 6 -The transformer connections. 

of the circuit. If hum does become troublesome, 
experiments should be made in earthing (to the 
busbar) one side of the heater circuit. firstly at VI 
valveholder and then at other valveholders in turn. 
If this does not effect a cure a potentiometer 
connected across the 6.3V supply in the power unit 
(wired to pins I and 8 of SK3) with its slider 
connected to chassis may eliminate the hum. A 

An above- chassis view of the amplifier. 

is in fact being applied. The remedy is to change 
over the two leads that connect the outer secondary 
terminals on the ouput transformer to the socket 
SK2. 

A Sle°eo EXPERIMENT 
(Continued from page 496) 

Alternatively a fairly lengthy effects sequence 
(such as "sea with seagulls ") can be laid on on 
track starting from the beginning, and then on th- 
other track staggered by playing the effec 
through about 10 or 15 seconds before comment 
ing to record it. The commentary, which goes o 
last of all will normally need to be inserte. 
"blind ", relying on the cue marks affixed wit 
sticky labels whilst the monitor track still exists 
These labels should subsequently be peeled o' 
to reduce the chance of the tape catching in th 
head as they pass through. 
Mistakes 

Finally, the correcting of mistakes. This ca 
often mean starting all over again, and mue 
patience is needed if it does. Single words or ver 
short sentences can be recorded in place of exist 
ing matter without the absence of the few note 
of background music or effects being noticed. I 

the sound on one channel drowns the commentar 
on the other it may be softened by runnin 
through the recording lead, with erase guard fitted 
with the instrument switched to record and th 
level at zero. 
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1lTINISCOPE 

(Continued from page 412 of the September issue) 

iN his description of the circuit, begun last 
month, the author referred to the advantage of the 
cathode- follower input stage of the signal ampli- 
fier, which is that considerable shunt capacity is 
tolerable here without high- frequency loss. 
This has the further advantage that the 
gain -control does not affect the anode current 
of the cathode -follower stage, as it appears 
subsequent to it, and thus the anode current 
can be passed through a moving -coil meter 
for simultaneous use of the cathode -follower input 
stage as valve- voltmeter for D.C. For this purpose 
the signal input is D.C.-connected, which is fully 
permissible on account of the large acceptable 
input level. 

The input cathode -follower will accept a drive 
of 60V peak to peak without distortion under the 
operating conditions adopted here. All calibra- 
tions are made to apply for and include the 
characteristics of a special probe head with a 
dividing ratio of about 15: 1 (the construction 
of this probe and discussion of the reasons for its 
necessity will appear in a later article). The 
Miniscope should not normally be used without 
this probe. The actual acceptable input maximum 

By M. L. Michaelis 

is thus about 900V peak-to- 
peak A.C., D.C. or mixed, 
which is ample for all normal 
purposes. 

With the linear design range 
of 60V p.p. for the input 
cathode -follower, and a cathode 
resistor of roughly 30k (R53), 
the anode current swing will be 
2mA. The resting anode current 
should be just a little more than 
half of this, so that the valve 
just does not cut off on negative 
peaks, and consequently a 
value of about 1.3mA has been 
chosen. This would require a 
positive bias of about 30V on 
the grid, or a corresponding 
negative bias to which the 
cathode resistor must be 
returned, in order to set this 
desired operating point. The 
former alternative is intolerable, 
as the positive grid bias would 

react back through the signal input into the 
test circuits and would even be nullified if 
the signal source had a low impedance. Thus, 
the cathode resistor R53 has been returned 
to a stabilised bias supply of about 35V, 
using two Zener diodes, D10 and D11. 
Stabilisation is here used to avoid undue slow or 
fast fluctuations of meter -zero and to avoid injec- 
tion of timebase signals into the Y- amplifier as 
part of the same bias supply is used in the time - 
base circuits. 

The meter movement used is a cheap surplus 
thermocouple R.F. meter, modified for normal 
moving -coil function (see "Experimenter's Power 
Pack ", in the January 1962 issue). It is 
shunted to give 4mA f.s.d. and has zero - 
deflection as normal at the left. R51 and the 
potentiometer VR12 (meter balance) augment the 
no- signal standing anode current of the input 
cathode- follower to exactly 2mA, so that the 
pointer then stands at mid -scale, where " 0" on 
the new scale is placed. To the left of this centre - 
zero the new scale is labelled " negative " and to 
the right " positive" and calibrated such that 
quarter deflection corresponds to minus 400V and 
three -quarters deflection to plus 400V. The scale 
is continued linearly to plus and minus 600V on 
each side respectively and a dot labelled "off " 
made at the actual mechanical zero on the left. 
The resistors in the probe are subsequently 
trimmed to make this scale hold true. The final 
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input impedance with probe will be about 2M in 
parallel with a few pF capacity. 

R53 itself is not used as gain control, a separate 
potentiometer VR13 being fed via a coupling 
condenser C33 instead. There are two reasons for 
this. Firstly, if R53 were the gain -control it 
would be carrying D.C. and any movement of its 
slider would thus nass spurious transients on to 
the following high -gain amplifier chain. This 
would cause intense fluttering of the trace on the 
CRT, causing it to jump temporarily right off the 
screen with everything but the slowest movements 
of the knob of this gain control. Secondly, were 
R53 itself the gain control, consider the conditions 
which would then prevail at " minimum volume ", 
when the slider would be down at D11. it would 
then pick up the full ripple voltage from the bias 

50 100 150 200 250 
Anode voltage - 

Fig. 2a -The anode- characteristic curves of a typical 
pentode valve, to explain the phenomenon of "bottom- 
ing." Under the conditions shown, the anode current 
cannot rise above 2.3mA, reached at -2V at the grid, 
however much the grid voltage rises further in a 
positive direction. The anode voltage thus "bottoms" 
at about 20V, represented by point B on the curves, 
as soon as the grid voltage reaches -2. 

line and cause this to be amplified through the 
amplifier chain. Experiment showed that this 
ripple is just sufficient to give full- screen deflection 
on the CRT under these conditions. But, with 
the actual arrangement used for the gain control, 
VR13, C33 blocks the D.C., so that there is no 
flutter upon movement of the knob, and R53 and 
the low- internal impedance of the cathode 
follower form a ripple- voltage divider of about 
300:1 reduction, which is thus the maximum 
(negligible) ripple- remnant passed on to the 
amplifier from the bias line, and it is further 
reduced, down to zero, as the slider of VR13 is 
slid down to chassis to reduce gain. 

VI triode (pins 1, 2 and 3) and V2 form a 
conventional R.C. -coupled three -stage amplifier. 
The average gain per stage is somewhat under 10 
on account of the very small anode loads and the 
negative feedback given by un -by- passed cathode 
resistors throughout. Both these measures are 
necessary to obtain the required extension of 
level high- frequency response up to over 100kc /s. 
The small anode loads tolerate correspondingly 
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high unavoidable stray capacities before the time - 
constant rises to the order of a period of a cycle 
of the highest frequency to be passed (the rough 
criterion for high -frequency amplification limit), 
and the cathode -negative feedback gives the usual 
additional linearisation, stabilisation and greater 
freedom from ageing and manufacturing tolerances 
of valves. The first stage of this amplifier chain has 
the lowest anode load (R50); subsequent stages 
cannot have such a low load on account of the 
need for the greater voltage swing at those stages 
and the final requirements for full deflection of 
the CRT (about 100V p.p. in the tube used in the 
prototype). 

Note the generous grid -stoppers used at all 
stages, including the input cathode -follower. 

Parasitic Prevention 
A chain of high -slope triodes as used here in the 

signal amplifier is very unlikely to be stable if 
any arbitrary wiring arrangement is used. In fact, 
it is virtually impossible to make more than two 
stages of the ECC81/EC92 type of valve run stable 
if grid- stoppers are not wired very close to all 
grids and wiring dtherwise kept very short and 
direct. 

It must be remembered that cathode followers 
count as normal amplifiers for the purpose of 
parasitic oscillation considerations because the 
tiny distributed capacitive and inductive strays 
responsible for these VHF oscillations will make 
the stage appear as a normal amplifier or oscil- 
lator at VHF if all the stray virtual components 
were drawn in on the circuit and the cathode - 
follower arrangement at lower frequencies were 
disregarded. 

6.3V AC. or 
low impedance 

extension loudspeaker 
terminals of 

receiver 

Fig. 2b-A simple method for trimming two con- 
densers, Ca and Cb, to have exactly the same capacity 
ratio as the resistance ratio of two standard resistors 
Ra and Rb. Various small condensers are tried in 
parallel with Ca or Cb, until minimum sound is heard 

in the headphones. 

The common manifestations of severe parasitics 
in high -slope triode chains can be of a form 
outwardly so puzzling that some further discussion 
is not out of place. The common symptom is- 
namely, in a poorly- designed amplifier of this 
type, strong low -frequency motor- boating. The 
uninitiated experimenter will not attribute this to 
VHF parasitics and will start looking for the 
"normal" causes of motor -boating- namely. 
inadequate H.T. decoupling. He will then find, 
however, that the inclusion of large decoupling 
condensers or even feeding the stages from 

(Continued on page 513) 
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*k****************************** 
* 
. * * * 
* * * 
* * * * 

PORTABLE TRANS /RECEIVER No. 18 

A sell- contained Trans /receiver tor 
Telephone and C.W. Range approx. 10 
miles. Frequency 7 -9 Mc /s (50 -33.3 meters). 
Valve line -up: three ARP -12, one AR -8, 
one ATP4. Complete with aerial, H.T. 
and L.T. meter and all accessories. 
R eight 20 lb. Size 8 x 10 x 17 in. 

ONLY £5 carriage I0 /- 

VERNIER DIAL 
Model T.501 

A precision vernier 
dial with approx. 8 # to 1 ratio. Surface 
mounting. Accura- * tels centred metal * insert for lin. shaft. 

#. Reads counter clock- 

0 1;Sä diameter deal. * 13/161n. front to back * 14/ -. Post Paid. 

* * 

* 
-3r 

3( 

FANTASTIC 
SCOOP! 

6- Transistor 
Pocket Radio 

Complete with 
leather case and 
earpiece. Fully 
guaranteed 

£6.19.6 
S.A.E. for leaflet 

BUDGET UNIVERSAL TEST LEAD KIT IN PLASTIC CASE 
Consists of 4 lin. long x 
lin, dia, red and black 
plastic handle pin prods 
with heavy duty 37in. 
rubber leads with 5000v. 
breakdown insulation 
terminating 21n. long x 

dia. plastic grip 
banana plugs. 3 sets of 
interchangeable termi- 
nals are included (spade 
lugs, phone tips, alliga- 
tor clips), all slip directly 
on to banana plugs. 
9/6. Post Paid. 

** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
GREATEST TRANSISTOR SET VALUE .. 

YET KNOWN -* 
FUN TO BUILD --É 
FUN TO OWN! * 

* * 
* 
* 
* 

)E- 

* * * 
* 

4-TRANSISTOR 

PUSH -PULL AMPLIFIER* 
MODEL PK.548 #. 

Ideal for making powerful Transis- * 
tor Radios, Tape Recorders, Baby * 

Alarms Record Player, Intercom. etc., .s. 

A 5 stage medium waveband radio 
which can be built In one hour. No 
aerial or earth required. Built -in 
ferrite rod aerial brings you top 
notch reception both indoors and 
out, extremely efficient circuit 
greatly reduces battery drain -pro- 
vides longer playing time. Uses 
popular 9v. battery. This set has the 
appearance of sets worth 7 to 8 gns. 
and works as well as sets 4 times the 
price, remember the saving is not in 
the parts used but by you making it 
yourself. Complete in case. Size 51 x 
31 x Bin., advance G.E.C. drift -field 
transistors, genuine 21in. speaker, 
tuning condenser, 
volume control with 
switch. etc. All parts 
sold separately. 

37/6 
P. & P. 2/6 

THE MOST USEFUL 

AMPLIFIER EVER 

PRODUCED! 

4`-`::%i'_..... 

NOT A KIT - 
READY BUILT UNIT 

must be heard to be appreciated. 

ONLY 52/6 P. &P. 1 /6* 

A MINIATURE 
TRANSISTOR TAPE 
RECORDER IN SEMI 
ASSEMBLED KIT 
FORM 
Consisting of three transistor amplifiers, 
record /play, volume control, miniature 
speaker, forward- stop -rewind -switch, reel 
of tape and spare reel motor, attractive 
coloured case, MM. and earphone sockets, 
pick -up coil, mike, ear -phone and carrying 
handle supplied. Standard battery operated. 
Simple to put together in less than one 
hour. Brand new and guaranteed. 

ONLY £Ó.19.Ó 
A guaranteed saving of at least £4! Results 
comparable with similar built -up recorders 

? selling at around 12 gns. S.A.E. for further 
details. Order early. 

MINIATURE EARPHONE 
A really sensitive dynamic earphone of 
exceptionally fine quality. Provides clear 
reproduction of music as well as speech. 
Fully Guaranteed and complete with 
transparent ear insert, 3 feet cord, sub- 
miniature plug and socket. 
CRS High imp. crystal Each 
MR -4 Low imp. magnetic 6I Post 1/- 

SLIM * 
RADIO sg 
PLUGS 

Two -way, black bakelite 
solder terminal PLUG. Panel 
mounting, neat finish. Stan- 
dard size 2/6 each. (Plug only). * 

* NEW! "STEREO -STETHO" 
HEADPHONES 

Freq. response 
40 -16000 cps. 
Impedance 15 
ohms. Equip- 
ped with two individual transducers 
and cord sets 
for true stereo 
reproduction Extremely 
sensitive, the 
sound is car- 
ried through 
plastic tubes 
tipped with 

removable earpieces, ingenious 
hinge device permits adjust- 
ment to any desired spacing. 
Weight less than 2 ozs. May 
also be used for monaural 
listening. 27/6. 

WIRELESS SET No. 19 

*CALLERS ONLY BARGAIN ! 

* LEAD ACID ACCUMULATORS ONLY 
* (unspillable), 2 volts 16 A.H. Ideal 
* Cor 6 vol ad 12 volts supply. 

Brand new 
ts 

original cartons, Size 2/6 
each 41n. x 6ín, x lin. EACH 

*, Minimum lots of six will be sent by post for 20/-, 
post paid. 

* MAIL ORDERS TO 

* (DEPT. P.), 32a COPTIC STREET. 
LONDON, %V.C.I 

.)(** * * * * * * * * * * * * * * * * * * * *> 

* * * 
This most famous Army Trans/ * 
Receiver covers 2-8 Me /e. * 
(150 -37 metres in two bands and * 
230 -240 Mc /s V.H.F.). Has an * 
intercom, amplifier. Designed 
for 12 and 24 volt operation. 
Uses a 6 -valve superhet re- * 
eelver, I.F. being 465 Eels, and a -A- 
6-valve transmitter designed for * 
voice and C.W. operation..)(. 
Incorporates test and tuning 

meter for voltages, aerial loading and current tests. Panel 
Controls: Frequency tuning, P.A. tuning. Gain control, MCW, 
CW, R/T switch, Het -tone netting, off -on. Quench, aerial -AVC- * 
LT -HT -Drive tests. Supplied complete with valves and instruo- * 
Lion book. * 
ONLY 65f- FEW ONLY LEFT ,_, 

Carrioee 10 / -. Don't be disappointed -Order Now * 
CALLERS WELCOME AT * 

87 TOTTENHAM COURT ROAD, * 
LONDON, W.I. MUS 9606 

t * * * * * * * * * * * * * * * * * * * * ** 
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ins Fig 6,P6-ß' cih of :î just a sead iewire in chassis 
It is a carefully designed combination of tuner, 
control unit and amplifier in one compact unit 
which can be used as the basis of a complete 
high fidelity system. A system which can include 
tape recording and playback as well as radio and 
record reproduction. 

Post this coupon or write for catalogue or call at our showroom" 
for full demonstration and pralessional advice on your 
bartmllatlon. Open 9 -5 including Saturdays. 

NAME POC 

ADDRESS 

ARMSTRONG LONDON 
ROAD, HO H~ 3213 

STE STEREO 12 M K.2 £43.10.0 
8 watts push -pull output from each channel, 16 watts total. 
VHF. with automatic frequency control, medium and long 
bands. A hi -h system on one compact chassis. 

STEREO 55 (Illustrated) £32.15.0 
A junior version of the Stereo 12 Mk. 2. 5 watts per channel 

watts total. VHF and medium bands. Inputs for tape, 
pick -ups and possible future stereo radio. 

JUBILEE MK.2 £30.12.0 
A mono chassis of 8 watts push -pull output and covering 
VHF, medium and long bands. Separate tone controls. 
A.F.C. Pick -up and tape inputs. 

A F208 L22.18.0 
An AM /FM mono chassis of 5 watts output covering VHF 
and medium bands. An inexpensive version of the Jubilee Mk.2 

OAS el. 
OBI e- 
Oat e &I 

ODI 5/ 
0Z4 5/ 
1060T/07/. 
0150T 9/. 
INGOT 9/ 
Iß6 6 / -i, 
Ise 
185 5/81 

IT4 4/- 

1115 7/- 
2028 ß/- 
20W4 14/- 
2021 6/- 
2022 85/- 
2E26 20/- 
3A4 4/- 
3A5 á/- 
3E29 6á /- 
3Q4 7/- 
3V4 e/6 
4 -ß5A 60 /- 
ä-40Y 9/- 
6Ú4G 5/. 
5V40 8/- 
5Yß6 4/- 
5Y3OT 6/- 
5E3 ó/- 
5Z4 9/- 
51340 7/- 
OAS 8/. 
BA8GM 71- 
6Aß7 4/. 
6Aá5 3/- 
6307 7/. 
BAKE 5/- 
8ÁL5 4/- 
6AM6 4/- 
6ÁM8 4/- 
6AQ5 8/- 
6A86 5/. 
BATE 9/- 
13A1.76 7/- 
6B8 5/- 
8880 2/6 
6BA6 6/- 
611E6 6/- 
6636 8/- 
6ßJ6 10/- 
6BQ7A 8/- 

TESTED andIGUARANTEED 
VALVES 

Plat. send S.A.E. for latest pelee list 
6337 12/6 1487 14/6 DAF96 
6BR8 5/- 251.8áT /O 
6BW6 9/- 8/- 
6BW7 9/. 25740 9/6 
604 2/6 25180T 6/. 
6C060 17/- 2807 7/- 
8(:86 6/- 30E, 0/9 
OCLe 10/.3Ú5L1 9/6 
BCW4 14/- 3IL15 12/- 
6E3 7/. 30PL1 10/2 
6E5 6/- 30PL1310 /6 
6532 5/- 331,60T 3/- 
8523 4/- 33W1 6/. 
AM 9/- 35í40T 7/- 
6J5á 3/- 3515áT 7/- 
OJO 3/6 12 51- 

I;K770 2/- 75 5/6 5/6 
6K80 5/678 á/- 
6L60 0 /-80 6/- 
úL18 6/- 
6N7 6/- 
ßQ70 6/- 
8807 5/- 
48K7 5/- 
88L7á5 6/6 
68N7GT 4/6 
61761.1 4/- 
6X4 5/- 
6X50 4/6 
6560 5/- 
67.4 6/- 
1051 7/- 
11E2 20/- 
11E3 20/- 
1.2AT7 5/- 
12AÚ7 5/- 
12AX7 6/- 
12AY7 10/- 

83 8/- 
85A2 7/6 
715A 80/- 
803 30/- 
807 0/0 
813 55/- 
832 15/- 
866A 12/- 
931A 80/- 
955 8/- 
2051 5/- 
5570 10/- 
3751 11/- 
5763 10/- 
f>080 30/- 
6146 27/6 
7586 22/6 
789.5 22/6 
9002 5/- 

12BA8 8/-9003 7/. 8598 
1211E6 5/- A11 P12 3/6 86163 
12E1 20/- A'/,1 9/- t:F184 
12K7GT 7/. A7.31 7/BIF.L33 
I2Q7GT 5/- A7.41 9/- 61.34 
129K7 5/- 010 10/-161.35 
1201.70T7/6 01,33 9/- 81,41 
128N7GT ('Y31 6/- 

7/6 DA30 20/- 

PYA1 7/6 
PY8'2 7/- 
PY63 8/- 
PY96 9/- 
PX25 10/- 

E1.42 8/- QM 7/6 
DF96 7/6 ELM 9/- Q1(503-10 
011.92 9/- 01,84 7/- 30/- 
DK96 7/6 EL93 8/6 08105/43 
ULM 7/6 E1.e21 8/- 15/- 
D1170 4/8 E5184 9/81(8150/15 
61180F 15/-EN31 10/- 10/- 

E532 10/- 7/- g 53 8/- R 1 15/- 
E5.01 9/- RI.10 12/6 
6584 7/6 Y'r15 35/- 
EYRO 8/-T'140 301- 
E141 8/6 11 19 25/- 
E180 61- 024 10/- 
E181 7/- 1333 11/- 
0132 12/- 1130 11/- 
1:137 9/- 11801 20/- 
11L23DD 6/- UARC80 8/6 
K'r8(1 25/. UA54'2 8/- 
11341 12/6 UR(141 7/. 
KM 7/. UI1C81 8/- 
KTBB 15/- UR580 8/6 
SILO 6/- U11509 8/6 
N78 12/- UOL21 13/- 
PC97 101- U1:C83 8/- 
50084 8/- UCH21 9/6 
l'(X785 8/. UCH 8/- 
PtX:09 15/- UCHRI 9/- 
l'OC89 11/- UCL02 11/- 
PCF80 9/8 UCL83 12/8 
l'C582 9/6 U541 C/- 
PCFBO 14/- U542 9/- 
PCL81 9/- UF80 7/0 
PCL82 10/-U58.5 8/- 
PCL83 10/- UF86 12/- 
PCL84 10/- 0569 8/6 
l'CL85 18/- UtAt 9/8 
PCLS6 11/- IIY21 8/6 
P1,36 11/- 0541 8/- 
l'Lel 10/- IfY85 7/- 
P1,82 8/- l'UT12810/- 
I'I.e3 8/- WBIM 6/- 
51,84 8/-IX03 6/- 
PTI i 10/-1X6.5 5/8 
PT33 12/-1X66 8/- 

B/-PYBn 7/6 X812.1 7/- 

T.A7O 7/8 
EABC80 8/- 
EAU91 4/- 
EAF42 8/6 
80041 7/9 
00580 9/0 
02583 12/- 
it; 6E39 6/- 
EC91 3/- 
ßtY:40 91- 
80070 151- 
E X 84 8/- 
EC1:05 B/- 
00088 15/- 
ECI'80 10/6 
E0582 9/- 
8111135 10/- 
201142 9/6 
8(11101 7/6 
E01183 5/6 
EC:LOO 7/6 
ECLB'2 O/6 
001.80 11/- 
C53;:1 6/- 
[rue 101- 
EF4l 8/- 
0E42 -/6' 
8580 6/- 
2585 6/6 
E506 7/8 
6P89 /- 
EF92 3/8 

10/- 
10/- 
10/- 
7/- 

12/- 
5/- 

Z & I AERO SERVICES LTD 
Retail Shop: 85 TOTTENHAM COURT ROAD 

Tel: LAN sham 8403 
Read OJ/les end Warehouse: 14 SOUTH WHA:1S RD., W.2. Tel. AMO 0161/2, 0677 - 

Please .end all correspondence and Mall Ordem to the Read Office. 

TRANSISTORS- Mulland Top Quality: Oc44 7/6; 0045 8/6; 0078 7 /; 00700 7/ -; 
00:81 7/ -; 0011D 7/ -; 0072 8/ -; Pair 01 Matched 0078 or 0081 18/ -; Bet of two 
0078 and one 041780 or Bet of two OCR and one 00810 18/.. Substandard 
Transistors, perfect to nee on reduced voltage, 0(144 8 / -; 0045 2/ -. Brand New 
R.C.A. Transistors: 218410 (01'.45) 5/ -; 20412 104144) 5 / -; White Spot 2 /4; Red 
Opel _ /S; Yellow Spot 1/10: Green spot I /6. 

SEMICONDUCTOR DIODES--Siieon: 0X741, 80 p.i.v., 290 mA P.C. 3/ -; 8X842, 
120 p.l.v., '270 mA D.C. 3/8; 51643, 180 p.I.v., 260 mA D.C. 3/6; 8X645. 400 p.I.v., 
190 mA D.C. 5/6; 8X781, 60 p.i.v., 50 mA D.C. max. switching ppcede 100 me /e 7/6.. 
Germanium: C012E, 20 p.I.v., 30 IRA Inns 1/6; C5443, 25 p.i.v., 5lß mA mas. 1/6. 

CATHODE RAY TUBES 
2AP1 26/ -; VCR97 40/ -; 09D 60 / -; 501134 60/-. Rases for the above 8/6 each. 

SPECIAL OFFER (Strictly limited to Personal Shoppers only) 
COasor type 339 Double Beam Oscilloscopes In full working order for 118 /010 only. 

Demonstrations on request. 

UNIVERSAL RELAYS 
3000 Coil; 4 change -over contacts 
which can be Independently adjusted 
to operate at any voltage from 3.5 10 
24V D.C. The relay can therefore be 
used for sequence switching, energising 
each contact in turn as the voltage in 

ncreased to max. 15/-- P. A P. 3/ -. 

POST OFFICE RELAYS TYPO 3000 
s 1'.0., 500mA, IUSO Coll, leo. 
hand 8/8 

4M + 415, 500mA, 2500 Coll, 
sec. hand ., 8/8 

1M, 1 Amp, 65000 Coil, brand 
new - 30 /8 

3M + 10, 1 Amp. 8800¿1, brand 
new 12/8 

UNITO SS 
4 -way plugs and sockets 4/6 per Pair 
6-way plugs and sockets 5/6 per pair 

17 -way plugs and sockets 7/6 per Pair 
18 -way plug^ and socket. 6/6 per pair 
25 -way plug. and sockets 12/- per pair 

CHARGER TRANSFORMERS 
MT3AT, Input 200/250V, output 
tapped at 121520- 24 -SOV, 2A., 25/6 
MT16AT, Input200 /250V, output 

245 at 5 Amps 38 /C 
MT21AT, Input 200/550V, output 

tapped at 12.15.20.34.30V. 4 

Packing and Povtagge 5/- 

A.d. MANS ktO'rOd3 
Aircraft Dynamotor converted to 
efficient A.('.. Commutator Motor. 
developing appena. 50 watts. at 6.8000 
r.p.m. Low speed take off shaft, giving 
reduction ratio of 500 - 1 can be ells 
gaged by hand or by electro-magnetic 
clutch. Suitable for fan drives, polisher., 
eto 20/ P I P..5 /.. 

MINIATURE PANEL MOUNTED 
METERS 

limn. Round Finch Ornerai Electric 
Meters, available in the following 
ranges: 1rnA 25/ -; 23mA 20 / -; 75mA 
20 / -; 100mA 20/ -; 150mA 20/ -, 

Unless stated otherwise. please add 2/6 In the E to cover pontage and pa king, nihlert to a minimum of I/O. 
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(Continued from page 510) 
entirely separate rectifiers and smoothing will 
make virtually no difference. 

This form of motor -boating, which may be 
called " parasitic motor -boating ", is a new form 
of instability which has arrived with the advent 
of modern high -slope valves. Older valves of the 
old PM2HL or HL2 class had far too small a 
mutual conductance to give parasitics of the 
necessary intensity if at all. Thus motor -boating 
with such low -slope valves was almost invariably 
due to insufficient decoupling, increase of which 
then effected a cure. But, when using modern 
high -slope miniature valves in multi -stage high - 
gain audio amplifiers, both possible sources of 
motor -boating must be watched and distinguished, 
which should not be difficult from the above 
discussion of the symptoms. 

Parasitic motor -boating is positively cured by 
wiring adequate grid -stoppers very close to all 
grid pins. Normal values of 1k 
are not necessarily sufficient; 
10k is more advisable in a multi- 
stage amplifier and sometimes 
47k or more may be needed. 
Emphasis is on " really close " 
to the grid pins, which means 
cutting off the wire end of the 
resistor to within a fraction of 
an inch. bending a hook which 
is passed through the tag on the 
valve -holder and pinched with 
pliers and then soldered. The 
resistor thus stands as a " tree " 
projecting immediately from 
the valveholder. Nothing else 
whatsoever must be wired 
direct to the grid -pin con- 
cerned. It is often not permis- 
sible to run a neat wire from 
the grid -pin to a nearby tag on 
a tagstrip and wire the grid - 
stopper there, not even if the 
connection is as short as less 
than an inch. With high -slope 
frame -grid valves the in- 
ductance of this short lead can 
be sufficient to bring the 
parasitic resonant frequency to 
within the range at which the 
valve can oscillate. " Neatness " 
must here, in a sense, be sacrificed for stability! 
It is necessary to remember that no object, wire, 
.etc., has zero capacity or zero inductance; thus 
'every circuit whatever its appearance on the 
'theoretical circuit, will in practice also have a VHF 
resonance given by the stray inductance and capa- 
city. Oscillation is then likely if the circuit is 
associated with a valve or transistor capable of 
amplification at the stray resonance involved. This 
oscillation is prevented by means of heavy resistive 
damping of the tuned circuit involved, by means of 
interposing a large resistance in series with its 
virtual " coil ", which is our familiar grid -stopper. 

As far as the Miniscope Signal Amplifier is 
concerned, 10k grid -stoppers throughout proved 

dequate. The arrangement to be adopted has 
been indicated as well as possible under the condi- 
tions of geometric perspective involved. Grid - 
stoppers and cathode resistors are wired close to 
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the respective pins as indicated above and all made 
to stand up vertically from the valve -holders. The 
grid leaks are cut short at their connecting wires 
and soldered securely between the free ends of the 
grid- stoppers and cathode resistors. The cathode 
resistor end is then wired with a direct lead to 
chassis and actual grid circuit connections made to 
the grid- stopper end. Other components should 
be wired in as compact a bundle as possible to 
these assemblies. The resulting " floating " junc- 
tion points of components -i.e., free in the air 
and not on tagstrips everywhere, are necessary. 
Those cbnstructors thinking that a layout using 
the slightly longer leads where everything goes to 
tagstrips has the neater appearance and is thus 
to be preferred are warned that they undertake 
such experiments at their own risk; there is a 
serious risk of instability in such cases under the 
conditions of the compact chassis here used. The 
layout here given has been proved stable. 

The Miniscope as it appears in an advanced stage of construction. 

Earthing 
There are basically two methods of earthing 

(chassis connections) in electronic equipment 
chassis. The first is the single- anchorage busbar 
and the second is the multiple- anchorage busbar. 

The single- anchorage busbar uses a stout bare 
tinned copper wire, insulated from chassis except 
at one point, normally at the power supply, where 
it is securely connected to chassis. All component 
ends connected to chassis on the theoretical circuit 
are connected not direct to chassis but to this 
busbar as it passes the part of the circuit con- 
cerned. The main feature of this type of earthing 
is that it prevents random circulating currents in 
the chassis proper. The chassis carries no currents 
whatsoever, A.C. or D.C., in this arrangement, 
serving as a pure screen. This arrangement is thus 
ideal for ultra -high gain amplifiers, preventing 
hum introduction into the sensitive input stages 
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which could result from earthing loops embracing 
chassis currents in random earthing, yet it aggra- 
vates unwanted couplings between amplifier 
stages and gives the poorest earthing resistance. 
This form of earthing is particularly undesirable 
at high frequencies, as the one- anchorage busbar, 
which must carry all return currents, here repre- 
sents appreciable inductive impedance. 

Thus, for everything except extremely high gain 
low- frequency amplifiers, one is well advised to 
use some form of multiple- anchorage busbar 
earthing with its possibilities of better earth 
contact and lower inductive impedance. The 
familiar VHF practice of using the chassis itself 
as busbar and taking all earth leads of each 
respective stage by as direct a route as possible 
to a chassis -connection tag on or near the respec- 
tive valve -holders comes under this class. It 
offers the minimum possible 
inductive coupling but not 
necessarily the minimum contact 
resistance to chassis. When any 
particular earth lead relies on a 
single bolt and tag for chassis 
connection, having no alternative 
route, one is rather relying on 
just that bolt not working slightly 
loose after a long period of use 
and vibration. Thus, when one is 
not dealing with too high fre- 
quencies and can thus tolerate 
less strict reduction of inductive 
coupling, as is the case with the 
Miniscope, a form of earthing 
very popular with the author is 
very useful. This gives an 
excellent compromise between 
low coupling, low contact resistance and the added 
availability of very handy 
earthing points almost any- 
where as required on the chassis. 
This involves including a tinned 
soldering -tag washer under every 
(or almost every) valve -holder 
fixing bolt and tagstrip fixing 
bolt and other suitable com- 
ponent fixing bolts. Bare tinned 
copper wire is strung between all 
these tags so that all tags have 
electrical connection not only 
through the chassis but also by at 
least one path along the bare 
wire, which is securely soldered 
at each tag. This gives a chassis 
connection grid of excellent con- 
tact security and reliability. Com- 
ponents to be earthed can have 
a hook bent on the end of their leads pinched on to 
the earth wiring at any convenient point and 
soldered secure. This gives excellent rigidity if the 
anchorage tags are not too far apart and the induc- 
tive coupling is merely that of the short.lengths of 
bus wire to the next tag. Earth points belonging to 
critical components of different stages shoul.: be 
located on different sections of bus wire. This 
arrangement is ideal for equipment dealing with 
frequencies not exceeding 5 to 1OMc /s and as low 
as one pleases at the other end, which includes 
the great majority of non -VHF equipment. 

so cis 
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The Miniscope uses this earthing arrange- 
ment in duplicate. In other words, independent 
earthing frames are used for the signal 
amplifier and the timebase sections. The signal 
amplifier occupies one half of the underchassis 
space and the timebase circuit the other half. A 
brass foil is interposed and connected at two ends 
to the signal amplifier earthing frame to stop 
direct radiation of timebase transients into the 
Y- amplifier. These measures combine to give 
extremely low injection of unwanted timebase 
signals into the Y- amplifier, which could cause 
serious disturbance otherwise when listening to 
weak signals on the headphones in the " tracer 
and scope" function. A further measure adopted 
to reduce such injection is the inclusion of a syn- 
chronisation amplifier between the point of 
extraction of the sync -signal from the signal 

HT +240V from 6.3V AC. from 
power supply ' mains transformer 
SID SIB 

Tracer 
LP2 'Bridge LP3 

HT+ 
uR5'67 

timébase 

Schematic equivalent circuit 

110V AC. from 
mains 
transformer 

SIE 

R18 
47k 

To Y- shltt 

I(VR3) I 

815 
1M 

Y- 
Amplif ier 

LI AC. 

Bridge .X 
connections 

X2 

Y- deflection 53B e2 

°1 

X- deflection 
from 

timebase 

VR5 
5k 

Rt6 
IM 

R19 
2700 

R22 

VR7 
500k 

R21 
38k 

To X -shift 
control 
(VR4) Final anode 

Fig. 3 -A phase -shifted sample of the mains frequency is here used as 
X- deflection, and an unknown capacity of inductance is used in 
conjunction with calibrated potentiometers to shift phase of the mains 
frequency applied to the Y- amplifier. The potentiometers are adjusted 
for balance, indicated by the general ellipse closing to a diagonal line 
in the case of a capacity measurement, and by a true circle in the case 

of an inductance measurement. 

amplifier and its point of injection into the time - 
base oscillator. 

(To be continued) 

CORRECTION 
In the components list of the Miniscope given 

on page 411 of the September issue, the name of 
the manufacturers of diodes D4 to DI I was shown 
incorrectly as the Bush Crystal Co. Ltd.: it should, 
of course, be the BRUSH CRYSTAL CO. LTD. 
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RADIO CLEARANCE LIMITED 
27 TOTTENHAM COURT ROAD, LONDON, W.I. 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 
TRADE ENQUIRIES INVITED Telephone: MUSEUM 9188 EST. 30 YRS. 

YOU CAN 

HOLD EUROPE 

IN THE PALM 

OF YOUR HAND 

WITH THE 

"CAPRI !! 
A miniature pocket transistor 
Radio that REALLY works, re- 
taining the most attractive fea- 
tures of the famous "Contessa." 
Six first -grade Mullard transistors 
plus diode are employed in a 

highly sensitive superhet MW and 
pre -set LW circuit embodying 
the most modern design prac- 
tices. A special 2, in. high gauss 
loudspeaker provides surprising 
volume and a personal earpiece 
socket is also available. An attrac- 
tive two -tone plastic case is 

supplied in two colours- ivory/ 
red or ivory /blue, the full con- 
structional details being furnished 
with each set of parts. The total 
measurements of the "Capri" 
are 44 x 2á x 1= in. 

SEE AND HEAR A WORKING 
MODEL TODAY 

Inclusive price for all associated compo- 
nents, case and constructional data, 
complete in every detail, or our BUY AS 
YOU BUILD Scheme, f 6 any any parts sold sep- V 

y. volt bat- bat- 
tery 2/6 extra.) (Plu.' 2/- P. & Pkg.) 

INTRODUCING THE NEW 

"CONTESSA 
11 

Mk Ill 
The Best is Now Even Better! 
A brilliant conception of the 
finest 2 -band 6- transistor radio 
available. * Ultra- modern styling with a 
magnificent twin -tone cabinet fitted 
with fully expanded metal front and 
a slide -rule type waveband dial. 
GREATER OUTPUT using the latest 
high -efficiency Mullard Transistors 
and Diodes, incorporating an im- 
proved design, featuring different 
circuit constants. 

MORE punch -MORE gain -MORE stations -SUPERB appearance -the 
NEW "Contessa" scores again 1 

SEE it -HEAR it -you will BUY it I 
\'W% eband coserage of 530 kc /s to 1,620 ke /s and 160 kels to 270 kola, 

Assured reception of at least a dozen stations in daylight! 
Large clearly- ralibral ed station -named dial. 
Internal high -gain Ferrite aerial. 
5 I ratio tutu' motion tuning. 
Fitted with the latest 12,1100 -line high -flux loudspeaker. 
l' er of 6011 mil liwatt. front the single -ended posh -pull anal stage. 
specially designed aerial matching coil for use in n CAR. 
Only first -grade Milliard fully- guaranteed matched transistors and diodes 
are used. 
Tape recorder socket provided. 
Double -tuned IF transformers for maximum gain and knife -edged 
selectivih'. 
Fully drilled printed circuit panel marked with component numbers. 
'Elle two -lone ease outer measurements are 100 a 72 x 311n. and weighs 
approx. 4 lbs. when assembled. 
Battery lasts 4 months with normal usage. 
Book supplied with detailed assembly instructions, diagrams and 
circuitry. 
Anyone can build this set -everything supplied, Just a soldering iron 
required. 
Cabinets available in two tone beige and two tone bitte. 
Adjustable carrying handle. 

Inclusive price tor all associated components, cabinet and battery, complete 
in every detail: Or our BUY AS YOU BUILD 10.1A7V SCHEME, any part sold 1G separately. S 
Send tor comprehensive descrlptl;e Manual 
and Parts List, 2 /10 post free. (Plus 3/6 P. & Pkg.) 

STILL AVAILABLE to callers only 
SUPERB MAGNAVOX PRINTED CIRCUIT 4 -WATT TAPE RECORDER AMPLIFIER 

Record, playback and erase facilities. Bass and Treble Tone Controls -40 cys to 12,000 cys. With 
valves, plugs, leads and full circuit details. 

DIRECT FROM THE MANUFACTURERS @ 13.10.0 
OR LESS VALVES @ 12.0.0 

ALL the Components for the matching POWER SUPPLY including Transformer, Rectifier, 
Sub- chassis, smoothing, plugs and sockets. 11.3.6 

Regret Transcriptors SOLD OUT. 

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret no lists or catalogues - 
our stocks move too quickly! PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 

Terms of Business: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10I -. 
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THE WORD 
IS THE REGISTERED 

MAX![ -Q TRADE MARK 
UREGD. 

OF DENCO (CLACTON) LIMITED 
IT IS ALSO A GUARANTEE OF 

WORKMANSHIP & TECHNICAL PERFORMANCE 

OUR RANGE OF PRO- 
DUCTS IS SO GREAT THAT 
WE NOW HAVE TO 
REQUEST THE AMOUNT 
OF 116d FOR OUR GENERAL 
CATALOGUE AND TO 
SAVE YOU POSTAL ORDER 
POUNDAGE CHARGE WE 
REQUEST SEND I16d. IN 
STAMPS. 

MODULATED TEST OSCILLATOR MTO. I 
* Provides a modulated signal suitable for I.F. alignment, also trimming and 

tracking R.F. circuits. * Frequency is continuously variable from 170-475 kc /s and 550 -1,600 kc /s. * Suitable for the alignment of transistor receivers. * Operates from a single 9 -volt grid -bias battery (not supplied) which is housed 
within the unit. 

* The case is manufactured from steel and is finished in silver hammer. The 
front panel is gloss black bearing white lettering. Dimensions are S 1 /16in. x 
4 1116in, x Sin. 

* Supplied with full operating instructions. 

PRICE 0/17/6 
PLEASE SEND S.A.E. WITH ALL ENQUIRIES 

DENCO (CLACTON) LTD. 
(DEPT. P.W.) 

357/9 OLD ROAD, CLACTON -ON -SEA, ESSEX 

STOP PRESS: 
TDO.3 Tape Oscillator Coil for Mullard, 3 watt Tape Amplifier, 716 each. 

"CODAR CLIPPER" ALL BAND RECEIVERS 10 -2000 METERS 
LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS 

THROUGHOUT THE WORLD. 

THE MINI -CLIPPER 
The ORIGINAL and finest one 
valve all band receiver. Out- 
standing performance. New first 
grade components ensure top 
efficiency. Low loss air spaced 
tuners, high gain polystyrene 
plug in coils. Satin Silver metal 
panel with engraved dials, grey 
pointer knobs. Provision for 
adding 2 transistor amplifier 
stage. Chassis ready punched. 
Total building cost, all parts, 
one coil 20 -62 meters, wire solder 
full plans, 3616. P. & P. 216. 
Other coils 10 -2000 meters and electrical bandspread 
Parts sold separately. Plans and parts list, 21 -. 

NEW LOW 
PRICE 36P6 

available. 

THE SUPER CLIPPER 
This world- famous hybrid receiver has 
achieved remarkable success. Tremen- 
dous performance with Hi -gain valve 
detector PLUS two Ediswan transistor 
amplifiers which are supplied assembled, 
only 3 wires to connect. Large precision 
dial, 7 x 4in., with 2 pointers, bandset 
and bandspread, dual slow -motion 
drives air spaced variables. Punched 
chassis 8 x 5(in. Batteries last months. 
Covers 10 -2000 metres IS coils). Total 
building cost including chassis, valve, 
2 transistor stages, 2 coils 20 -60 and 55 -190 metres. Step -by -step 
pictorial plans, nuts, bolts, wire 8816. P. & P. 216. Plans only, 216. 
THE CLIPPER. As above but one transistor stage, 79,6.P. & P. 
216. Optional Front Panel, Silver Hammer finish, all holes, 619. 

88/6 

THE NEW CR45 * NEW STYLING TOP PERFORMANCE 
Previously produced exclusively for Export, the de -luxe version of this famous 
ALL BAND receiver is now also available for the home market. Superb new 
styling, satin silver front panel, frequency calibrated scales, grey and silver trim 
knobs, perspex disc cursors. High gain circuit with ECCBI duotriode, EL84 output, 
EZ80 full wave rectifier. Power output 3} watts for 213 ohm speaker. 3 Planetary 
vernier slow motion drives, separate electrical bandspread. Covers 10 -2000 
meters (5 Coils). World wide reception. For A.C. supply 200 -250 volts (Export 
version 105 -120 volts). Total building cost ail parts, valves, Iront panel, ready 
punched chassis, 2 coils, 20 -60 and 55 -190 meters, wire, solder, instruction manual. 

L 6 19 6 P. & P. 316. Optional extra. CR45 Cabinet 12 x 5 x 7in., slide 
flap for easy cod changing, Silver grey finish, 27'6. 

No technical knowledge required to build these fine receivers. Send 3d. stamp for illustrated leaflets, testimonials, etc- 
Now available the NEW 1962 CR 66 A.C. SUPERHET COMMUNICATION RECEIVER. 

CODAR RADIO COMPANY, 24 CHAPEL ROAD, FISHERSGATE, PORTSLADE, SUSSEX 
G3IRE Canadian Distributors: 1AYCO ELECTRONICS, TWEED, ONTARIO. G3IPA 

1 
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"Fir-a1CZOr 
A FOUR -VALVE 
BATTERY SUPERHET 

FOR MEDIUM AND LONG 

WAVES 

By S. Collins 

as it is easier to detect the peak of adjustment 
at lower volume levels. It is worth while to 
go over these adjustments several times to ensure 

HEN carrying out the aerial modifications that the best setting has been obtained. This align - 
described in last month's article, the reader should ment is more easily carried out if access to a signal 
refer to Fig. 10. generator is possible but in any case it is not 

Great care should be taken in wiring the battery difficult using the normal broadcast stations. 
plug as a careless mistake can prove an expensive In view of the fact that the tuning dial is marked 
one since all the valves could be destroyed in a nominally from 0 to 10 it was considered that 
moment if incorrect voltages were applied to them. exact calibration was not very important and 
To be absolutely safe it is a good idea not to insert therefore no oscillator trimmers were provided, the 
the valves at first but to test the To medium -wave aerial winding To long -wave aerial wind-n 
filament wiring by plugging in the 
battery and checking between pins 
I and 7 on the valveholders of VI, 
V2, and V3, and between pins 1 

and chassis on the valveholder of 
V4 using a voltmeter or a 2-5V 
bulb. The reading should be 1.5V 
in each case or if using a bulb it 
should just sight up dully. If the 
bulb flashes and blows then there 
is a mistake in the L.T. wiring 
which must be located and put 
right before the valves go in. 

Alignment 
Having carried out this test 

satisfactorily the valves can be 
inserted into their correct position 
and the set switched on. With the 
volume control turned full on a 
quick test of the L.F. portion of 
the set can be made by lightly 
touching pin 6 of V3 when distinct 
clicks and possibly a faint hum 
will be heard. Now turn the tuning 
control slowly until some signal is 
heard however faint and then the 
upper and lower tuning cores in 
the two I.F. transformers should 
be carefully adjusted in turn to 
bring the signal to its loudest, if 
necessary reducing the setting of 
the volume control progressively 

On -off switch 
and 

Volume control 

To 
R6 

Chassis 
601 tag 

Output 
transformer .1 ' e t / )) DAF96 

V3 r 0 

IFT2 

VC 

VCt 

To TC1-TC2 

To R5 

® 

DL96 0 DF96 

To pins 2 and 3 on V4 

IFTI DK96 0 

lb C5 
To pin e 

on Vi 

Fig. 8 -The above -chassis layout of components. 
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For detailed wiring of the groupboards 
see Figs. 2 and 3 of the September issue 

ToVR1 To S1 
Volume On /Otf 
control switch 

October, 1962 

LT+ ` T+ 

V1 
DK96 

V2 
IFTI DF96 

red 

- C12 +- 
Oscillator Bend up along 

colt dotted lines 
To Output 

transformer 

Fig. 9 -The underchassis wiring diagram. 
only oscillator adjustment is the core of the coil 
and this was set to give the medium wave Light 
programme on 2.5 on the dial. The Home service 
then came in at 4 and Luxembourg was received 
at excellent strength on I. 

Having completed the I.P. and oscillator adjust- 
ments the aerial circuits should be trimmed for 
optimum performance, and it should be noted that 
for all the alignment adjustments it is preferable 
to use a non -metallic trimming tool. Switch to 
long wave and tune in the Light Programme which 
should be about 6 on the dial and then adjust for 
the maximum result by sliding the long wave aerial 
coil each way along the ferrite rod aerial and at 
the same time adjusting the long wave aerial 
trimmer. 

The completed receiver 'assembled in its case. 

Brackets turned 
round to show 

trimmer 
connections 

Power supply 
plug 

from battery 
(viewed on 
connections) 

Fig. 10-The ferrite rod aerial and trimmers. 

Now switch to medium wave and select a station 
round about 6 (probably Hilversum) and adjust 
the medium wave aerial coil by sliding each way 
on the ferrite rod aerial for optimum signals. 
Next tune to Luxembourg or another station at about 1 on the dial and adjust the medium wave 
trimmer condenser for maximum volume. As it 
will be found that all these adjustments are slightly 
inter -independent and altering one will affect the 
others, it is worth while going over them all two or 
three times until satisfied that the best results are being obtained. 

Owing to this set's neat and compact shape the cabinet is quite simply constructed from gin. ply- 
wood with a suitable cut -out in the front for the 
controls and loudspeaker. Two runners, also of 
}in. plywood, are fitted to the inside of the cabinet 
support the set which is then held firmly in 
position by a small block glued inside the back. 
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L SUPER 5 TRANSISTOR POCKET RADIO INCORPORATING 
PRINTED CIRCUIT & MINI- EARPIECE. No Aerial or Earth required. 
41 x 34 x 1tin. Output 200 M.W. 5 first quality transistors. High 
flux moving coil speaker. MIL Internal high gain ferrox aerial. 
!2.19.6. P. h P. 316. Circuit diagram 116, tree with part. in 
part available separately. 

2. TRANSISTORISED POCKET RADIO with printed circuit, mini - 
earpiece, high gain ferrox slab aorlaL No aerial or earth required. 
To build yourself for completely pereonel listening. 41 x 3} x 1tin. 
Luxembourg in favourable areas. Only 21/-, P. & P. 2/6. All parts 
available separately. 

8. A.C.ID.C. POCKET MULTI -METER KIT. 2111. moving coil meter, 
sole, calibrated in A.C.ID.C. volt, ohms and mtlUamps. Voltage 
range A.C.ID.C. 0-50, 0 -100, 0- 250, 0.500. MIMemos 0.10, 0 -100. 
Ohms ranges 0. 10,000, 0. 100,000, 1A/e. P. A P. 21. Wiring diagrams 
1 /-, free with parts 

4. SIGNAL GENERATORS. Cash 47.5.0, or 801- deposlt and 5 monthly 
payment of 21/6. P. t P. 516. Coverage 100 kola to 100 Mc /e on 
fundamentals and 100 Mc /a to 200 Mc /. on harmonics. Case 10 x 
64 x D i in. Three miniature valves and Metal Rectifier. A.C. mains 
200/250 v. Internal modulation of 400 O.P.I. to a depth of 30 per cent. 
Modulated or uomodulated R.F. output continuously variable 100 

millivolts. C.W. and mod. switch, variable A.F. output. Magts 
eye as output indicator. Aocuraoy 1 2 per cent. 

6. SIGNAL 
Ico to ACam 10 z 0 o 4 }In. Mae of scale 64 zv 

Coverage 

2 valve. and rectifier. A.C. main. 230.200 v. Internal modulation 
of 400 e.P.s. to a depth of 30 per cent, modulated or rUmodalatd 
R.F. output continuously variable 100 millivolts. C.W. and mod. 
switch variable A.F. output and moving coil output muter. Accuracy i 2 per cent. 

6. STAAB 46.. 9 y. BATTERY RECORD PLAYER complete with Pick -op 
and deck. A completely portable player. Head protected by plastic 
dome with brush which cleans the stylus as it rime into playing 
twvtion. 46 r.p.m. Auto on /of switch governed motor. atte. tine 
two tone grey Bnlab. 12.14.6. P. & P. 2 /. 

7. CARRYING CASE toe STAAB 46 or COMPLETE HIT beautifully 
styled in two tone with record compartment Specially designed to 
take player and amplifier. Just screw In and connect up. All part 
available separately. Case only 82/8. P. A P. 4/.. Complete kit 
66.10.0. P. & P. 6/. 

8. 82T n. 
Printed 

AMPLrP[B8, 
tone/volume oontrols pl.4 transistors 

Push -pull output complete with 31n. moving roll speaker. Built 
and fated, 49/6. P. t P.21. 

9. CHANNEL TUNER I.F. 16-19 Mola Continuously tunable tram 
174 -216 Mc /e. Valves required -PCF80 and PCC84 (in aeries). Cover 

BBC and ITA rangea Also Police. Fire and Taxis, eta Brand now 
by famous maker, 10/-. P. 8 P. 3 / , 

10. B.S.R. MONARCH UA8 WITH PUL-Fl HEAD. 4-mead, plays 10 

records, 12in., 1010. or 71n. at 16, 33, 45 or 78 r.p m. Intermixes 
710., 101n. and 12in. records of the name speed. BY manual play 
position: colour brown. Dimensions: 124 x 10910. Space required 
above baseboard 41111. below baseboard 2910. Fitted with Ful -PI 
turnover crystal head, 66.19.6. P. & P. 5/6. 

1L PUSH PULL OUTPUT STAGE inclusive of treueleton with input and 
output transformers to match 3 ohms speech coil, suitable for nee 

with the POCKET RADIO. Kit of parts, including transistor.. 
19/6. P. A P. 21. Wiring diagram 1/6, tree with parta. 

12. 8 -watt PUSH PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER. 
A.C. mane 200 -250 v. She 104 x 64 x 241n. 5 valves. For o.s 
with all makes and types of pick -up and mike. Negative feed bad[. 
Two Input, mike and gram, and controls for rams Separate control. 
for Base and Treble lift. Response flat from 40 cycles to 15 kola. 
2 db down to 20 kola. Output 8 watt at 5 per oent total distortion. 
Noire level 40 db down all hum. Output transformer tapped for 3 and 
15 ohm. speech coils. For use with Std. or L.P. records, musical 
instrument each as guitars, etc. Suitable for email halls, 68.19.6. 
P. 8 P. 6/.. Crystal mike to nit, 15/, P. A P. 2/. Sin. P.M, Speaker 
to suit, 12/6. P. & P. 2/, 

13. INDOOR AERIAL for ITV / BBC /FM. Complete with standard coaxial 
plug. Heavy chrome extending dipoleo- -71t. fully extended. Plug. 
straight into T.V. or VHF Tuner. Fully directional, 10/6 P. B P.1 /6. 

14. LINE E.H.T. TRANSFORMERS. Built-in line width controL 14 kv. 
Scan coil 90in. deflection on ferrite yokes. Frame O.P. transformer pl. 

18 kv smoothing condenser, suitable for 14in., 1 in. or Iii.. tubes. 

With circuit diagram, 29 /8. 1'. s P. 4/6. Suitable Focus Magnet 

(state tube). 10 / -. P. & 

21 b HIGH STREET 
ACTON, LONDON, W.3. 

ALL ENQUIRIES S.A.E. 
GOODS NOT DESPATCHED OUTSIDE U.K. 
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lit/ / 
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RADIO & T. V. 

COMPONENTS 
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Ji1roic,1PAND O R A 
THE NEW 
TRANSISTOR 6 
Designed by the 

Mel Electronic Company 
ONLY £7.16.0 otBauildst 

LONG AND MEDIUM WAVE 
6 TRANSISTORS + DIODE 
SUPERHET CIRCUIT 
AUTOMATIC WAVECHANGE 
500mW PUSH PULL OUTPUT 
PRE -TINNED PRINTED BOARD 
GUARANTEED RESULTS 

Using New High Grade Components 

Full After Sales Service 
Alignment - Fault Finding - Repair 

Send S.A.E. for FREE DETAILS. Prices and information 
on other Transistor Designs 

Retail, Trade, and Wholesale Enquiries tot- 

MEL ELECTRONIC CO. Rear entrance, 240 HIGH STREET, BECKENHAM, KENT 

Microwaves 
Circuit Design 

Motors and 
Generators 

Electrical 
Engineering 

Transformers and 
Chokes 

Valves and 
Transistors 

Sound 
Reproduction 

Cathode Ray 
Oscillograph 

Transmission and 
Modulation 

Electromedicine 

Transmitters and 
Aerials 

Electronia in 
Industry 

Radio Receivers 

Navigational 
Equipment 

Television 

Interference and 
Suppression 

Radar 

RADIO and ELECTRONICS 
Edited by J. H. Reyner, B.Sc., D.1.C., M.I.E.E. 

Student and specialist alike need a book which will give them the funda- mental applications of radio and electronics in an easily digestible form, and this book has been produced with that need in mind. In these two well- illustrated volumes a team of electronics experts show you the theories and techniques, the methods and materials of this exacting 
science, from Acoustics to X -rays. You cannot hope to keep all of radio and electronics in your head, but you can keep Radio and Electronics 
on your bookshelf. 

This most important book can 
be yours for a few small 
monthly payments under the 
New Era scheme. 1¡ you are 
interested in it, why not send 
us this application form? 
We shall then send you a 
brochure giving further de- 
tails and explaining our free 
inspection offer, which lets 
you look through the hook in 
your own time before you 
decide whether you want it. 
It's easy -and there's no 
obligation to buy. 

T I 

APPLICATION FORM 
To New Era Publishing Co., (Dept. N.I), 
45 New Oxford Street, London, W.C.I. 
Please send me further details of 'Radio and 

Electronic' 

Name 
(BLOCK LETTERS PLEASE) 

Address 

Date Age (if under 21) -- 
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The model SP63 costs 28 guineas and is made by 
Pam (Radio and Television) Ltd., 295 Regent 
Street, London, W.I. 

rade 

ews 
PORTABLE STEREO RECORD PLAYER 

AT this year's Radio Show, Pam (Radio and 
Television) Ltd. displayed a large selection of 

their radios, television receivers and record 
players. Among the last section was the model 
SP63 portable stereo record player. 

This compact instrument measures 14 in. x 20in. 
x 8 ¡in. and weighs only 311b. A twin -channel 
amplifier feeds two sensitive loudspeakers. The 
four -speed record deck is housed in a two -tone 
cabinet. 

LIGHTWEIGHT PORTABLE RADIO 

4MONG other Ever Ready receivers exhibited 
at this year's Radio Show was the Sk,,'j 

Leader ". This six- transistor receiver weighs leis 
than 51b. and measures 9*in. x 3 #in. x 74in. It 
normally uses a built -in aerial but a socket is 
provided for connection to a standard car aerial. 
The loudspeaker is a 4in. moving -coil type and the 
whole receiver is housed in a wooden cabinet. 

The "Sky Leader" receiver from The Ever Ready Company 
Limited. 

A printed circuit is used in the construction of 
this receiver which covers fully the medium and 
long wavebands. The price of the " Sky Leader", 
including the battery and purchase tax, is 
£20 9s. 10d. It is made by The Ever Ready Co. 
Ltd., Hercules Place, Holloway, London, N.7. 

NEW CAR RADIO 

THE Ekco "Twin -Set" is a dual -purpose car 
radio receiver, its important feature being that 

it fits into the opening provided for a radio in the 
instrument panel of most cars or may be taken 
out and used as an ordinary portable. 

In the car the receiver is a true car radio with 
3W output when used in conjunction with an 
optional amplifier. There is available a range of 

installation kits and loudspeakers to permit a 

" tailored " installation in more than 100 different 
types of car. 

Removed from the car the receiver measures 
61in. x 7in. x l;in. and is finished in black and 

chromium plate. The tuning covers 
both the medium and long wave- 
bands. In the car a very low cur- 
rent is drawn from the car battery 
and, out of the car, power is sup- 
plied by a 9V dry battery. 

The price of the "Twin -Set" 
(model CP920) is 18+ guineas and 
the optional 3W amplifier costs 4 
guineas, while the receiver housing 
costs a further 3 guineas. This new 
set is manufactured by Ekco 
Radio and Television Ltd. South 
end -on -Sea, Essex. A portable stereo record 

player made by Pam (Radio 
and Television) Ltd. 
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The Ekco dual -purpose 
car radio 

TAPE RECORDERS 

THE makers of Sound Tape Recorders have 
released eight new models to add to their 

Slimline and Riviera ranges, all of which were on 
show at the Radio Show. 

One of the new recorders in the Slimline range 
is the Three -Two, which is a three- speed, twin - 
track model giving up to nine hours recording and 
playback time. Each recorder is supplied with a 

A new Sound 
tape recorder 

crystal microphone and a spool of tape. The 
built -in loudspeaker delivers over 31W output. 
The price of the Three -Two tape recorder is 40 
guineas and the makers are Tape Recorders 
(Electronics) Ltd., 784 -788 High Road, London, 
N.17. 

HEADPHONES AND HEADSETS 
A NEW lightweight headphone set (available 

with or without a boom microphone) has 
recently been introduced by Amplivox Ltd. under 
the name of Jetlite. They are available with 
magnetic, tropicalised or moving -coil earphones. 
The headphone set alone weighs only 4oz. It is 
designed for use with tape recorders, dictating 
machines, television and broadcasting, film 
monitoring. etc. 

October; 1962 

The boom microphone headset version weighs 
5oz. and may be fitted with magnetic or carbon 
microphones, high or low impedance headphones 
and a miniature lapel switch. 

The manufacturers of the new Jetlite headsets 
are Amplivox Ltd., Beresford Avenue, Wembley, 
Middlesex. 

A Jetlite boom microphone headset made by 
Amplivox Limited. 

Increasing Ammeter Ranges 
(Continued from page 503) 

depending upon their design. The resistance of the 
instrument can be taken as infinite so that the 
value of the shunt is arrived at by dividing the 
voltage by the current. Fig. 4 shows a simple 
arrangement for measuring up to 1A. The shunt 
resistance will have to be as low as possible in 
order to reduce its effect upon the circuit. Its 
resistance is, say, 0.112. 

Therefore if the instrument reads 100 millivolts 
the current in the circuit will be:- 

E 100 /1000 
I= - _ = lA 

R 0-1 
Bigger shunts must be used for smaller currents -02t2 is suitable for 500mA circuits, while a 112 

shunt will give the same reading on 100mA. 
The resistance of the shunt can be taken into 

consideration by measuring the supply voltage. 
From this the total resistance or impedance can be 
found (R = E /I). 

The current taken by the circuit without the 
shunt will be:- 

E 
I= 

Rt - Rs 
Rt is the total resistance of circuit and Rs is the 
resistant of the shunt. 
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THE 
COMPONENT 
SPECIALISTS 

18 TOTTENHAM COURT ROAD, W.1 MUSeum 5929/0095 

162 HOLLOWAY ROAD, LONDON N.7 NORth 6295/6/7 

19 CAMBERWELL CHURCH STREET, S.E.5 RODney 2875 

All post orders etc. to 162 HOLLOWAY ROAD, LONDON, N.7 

NEW! NEW! «AIR TKING" 
A New Six transistor luxury portable 
with the new "SLIM LINE" look. 
To build yourself. with printed cir- 
cuit chassis tor reliability and sim- 
plicity in construction. May be used 
as Car Radio, with full MEDIUM wave 
and LONG wave coverage. 
Look at these features! 

Tile SMALLEST TRANSISTOR AMPLIFIER 
Size only 2' x 1' x r high. Three transistor. 
printed circuit, 125 milliwatts output. From 
100 -25.000 cycles, f 1.5 dB. Will operate from 
4.5 v. to 9.0 v. Output to any speaker 35 ohm 
to 80 ohm. Complete with free leaflet showing 
variety of uses. Radiogram amplifier, baby 
alarm intercomm, door answering device, 
etc. Price Only 45/-, post free. 

* 500 milliwatt output to high flux 
7 x 311n. high fidelity loudspeaker. 
* Six selected Mullard Transistors 
in latest super sensitive circuit, plus 

only 91 xu 3f X 16110. (highs).. 
*cAttrac- 

tive three tone cabinet. Black. Dark 
Grey, and Silver Grey, with gilt 
control knobs and all gilt fittings. 
* Coax socket for car aerial. * Brand 
New guaranteed components.* Push 
pull output. * Automatic volume 
control. * Long life battery. * 
Super sensitive internal ferrite rod 
aerial. * Nothing more to buy. 
Cabinet included. 
Special inclusive price for £796 all required components. . 

Plus P. & P. 4/ -. 
Alignment service available. Full 
assembly details and individually 
priced parts list. all of which are 
available separately, price 1/8, pest 
free. 

Thé "MIGHWAYMAN1' 
At last a quality Car Radio to build 
yourself, at an economical price. 
Look at these features: 
* Attractive styling. * Push -pull 
output. * 3 latest Mullard transistors 
plus valves type EBF 83 and ECH 63. 
* No Buzz. High Output and sensi- 
tivity. * Printed circuit (newest 
type). 7' x 4' High flux p.m. speaker. 
* Medium and Long Waves. * Push 
Buttons for fingertip control. * Ex- 
tremely low Battery consumption 
(less than 1 amp). * Easy to fit any 
make car (Positive earth only). * 12 
volt operation. * Compact size 
measures only 7' x 7' x 2' deep. * Easy 
assembly. Supplied with dial and 
drive already mounted. 

All parts avail- 
able separately. 
but if purchased 
at one time, the 
whole will be supplied at a special 

inclusive price of only 
£10.19.6 Plus 4/- F. & P. 

Parte list and comprehensive 
instruction booklet 2/6. post free. 

(Deducted from cost if complete 
parcel purchased later.) 

3 NEW BATTERY 
CHARGER KITS 

All complete with 
ammeter! For 6 and 12 
volt operation. Lou- 
vred metal case, fuses, 
metal rectifier, trans- 
former, absolutely 
complete including 

heavy duty 
crocodileclips. 
Full instruc- 

t: tionsprovided. 
11 amp.. 35/-. 

21 amp.. 42/8. 4 amp., 50/- each plus 2/6 P. &P. 
Also available 2 amp charger kit complete. 
no ammeter, fully shrouded mains trans- 
former. Full Instructions 30/-, plue 2/6 
P. at P. 

MODEL 500 
30,000 ohms per volt 
Multlmeterl 9 ranges 
D.C. voltage to 1 kV. 
7 ranges A.C. voltage 
to 1 kV. 5 ranges D.C. 
current to 12 amp. 
3 ranges resistance to 
60 meg. Incorporates 
internal buzzer for 
audible warning of 
direct shorts and 
blocking condenser for 
A.F. Output capacity 
-20 +56. Size 3.5/16 x 
6.5/16 x 2tin. Outstand- 
ing Value at £8.19.8. 

H.P. available. 

INEXPENSIVE TEST GEAR 
Three Ideal Pocket Inatruments for 

Amateur or student 
MODELTII 
Size only 31' 
x 21' x le' 
Meter Size 

IC' x 11' 
Sensitivity 
285 micro - 
amps -1000 
ohms per 
volt AC/DC 
DC Current , 
1.25, 250 mA. 
DC and AC 
volts 10, ou, 
250, 1,000 v. 
Resistance 
50 ohms -100 K Battery IS v -U12. Complete 
with test prods battery and full instructions 
Outstanding Value at57/6 Plus 2/6 P. & P' 

MODEL TK.50 
Size 5' x 3i' x i1' 1000 ohms 
per rent 1250 mA DCDand AC 
volts. 10. 250 -500 and 1000 v. 
Resistance 0 -10I., 0 -100K. 
Complete with test prods, 
battery and full Instruc- 
tions. Outstanding buy at 

63/- Plus 2/6 P. & P. 

NEW IMPORT! Large quantity shipments 
enable us to offer keenest meter value yet! 

20,000 ohms per volt 
MODEL FT I-2. Volt- ohm- 9111liameter 
(Similar to Model 200H originally advertised) 

Ranges: A.C. Vol- 
tage: 10, 50, 100, 
500, and 1000 volts 
(10,000 ohms per 
volt). D.C. Vol - 
tage: 6-25 50, 250, 

500. and 2.5k. 
(20,000 ohms per 
volt). D.C. Cur- 
rent: 0-50 micro- 
amps. 0-2.5 mA. 
0-250 mA. Resis- 
tance: 0-6k, 0-6 
meg. (300 ohm and 
30k at centre 
scale). Capaci- 
tance: 10 pF to 
001 mfd, .001 mfd, 

to 1 mfd. Deci- 
bels: -20 to +22 
dB. 

A fully guaranteed pocket size meter (actual 
site: 41- x 3f' x 1') knife edge pointer, top 

Full operatinge0 
complete 

£5.5.0 
test 

POST 
and 

instructions. 
ALSO AVAILABLE: MODEL TE10. 
Identical in appearance and size with rotary 
type switch but 10,000 0 /v. Ranges: D.C. 
Voltage: 0-6-30-120-600-1200 volts (10,000 ohms 
per volt). A.C. voltage: 0 -6 -30- 120 -600 -1200 volts 
(10,000 ohms per volt). D.C. Current: 0 -120 
mlcroamp. 0 -3 -300 mA. Resistance: 0-30k, 
0-3 Meg. (150 ohm and Ilk at centre scale). 
Capacitance: 50 pF to 0.01 mfd., 0.001 mfd., to 
0.15 mfd. Decibels: -20 to +63 dB in 5 ranges. 

ONLY 89/6 POST FREE 
Optional Extra. Attractive carrying case 
suitable for either meter. 13/6 only. (Bonafide 
trade enquiries invited.) Leaflet available. 

MODEL TK.20A 
Size 31' x 2Y x ir. Meter 
size 2t' x I1'. Sensitivity 1000 
o.p.v. on both A.C. and D.C, 
volts. 0/15. 0/150, 0 /1000 volte. 
D.C. Current. 0/150 mA. 
Resistance. 0 /100K. Complete 
with test prods, battery and 
full instructions. OUT- 
STANDING VALUE at 
42/- Plais 1/6 P. & P. 

The "COURTESAN 
Our New 3 

translata 
plus 2 
diode 
pocket 
receiver 
with full 
Medium 
and Long 
Wave 
Coverage. 
* No external aerial and earth required. 
* Latest 21' -75 ohm speaker. 

First grade Mullard transistors. 
* Condenser tuning. 
* Volume control with on /off switch. 
* Easy assembly on pre -tagged circuit board. 
* Attractive red polystyrene cabinet mea- 

sures 51 x 31 x li-, chrome handle, attrac- 
tive gold and black dial. 

* Luxembourg, Hilversum, etc., guaranteed 
in reception areas. 
ONLY 63/- Plus 2/6 P. & P. 

All nl tr . ose list 
parts 

d full assembly instructions post free. 

"FAMILY FOUR" 
Our supersensitive T.R.F. Receiver for home 
construction. Covers Long and Medium Wave- 
bands, is housed in 
very smart plastic 
table cabinet in 
Brown or Black, 
3valve plus contact 
cooled rectifier. 
For A.C. mains 
200/250 v. Compre- 
hensive assembly 
instructions provi- 
ded, including 
practical and theoretical diagrams. which are 
easy to follow and will enable you to complete 
this receiver which will be the envy of your 
friends. ALL NECESSARY COMPONENTS 
ARE BEING OFFERED FOR LIMITED 
PERIOD ONLY at the REMARKABLE PRICE 
of ONLY 79/8, plus 2/6 P. & P. Instruction book 
available separately if you wish to study 
before' purchase at 1/6 post free. 
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"BUILD- YOURSELF" TRANSISTOR RADIOS 
The finest receiver at present available for home construction. Fully tunable long 
and medium wavebands. Uses 7 Mallard Transistors: 0044. 2 0045's, 0071. 
OC81D and 2 0081's, plus Crystal Diode 
0A70. 

"REALISTIC" 
STAR FEATURES * * ** 
* 7- Transistor Superhet. 

350 Milliwatt output into 4 -Inch high flux speaker. 
* All components mounted on a single printed circuit board, size 58 x 5 }in. 

In one complete assembly. 
* Plastic cabinet. with carrying handle. 

size 7 x 10 x 3 1rIn. in choice of colours: * Red /Grey, Blue /Grey, all Grey. 
* Easy to read Dial. 
* External Socket for car aerial. * I.F. frequency 470 K /cs. 
* Ferrite Rod Internal aerial- 
* Operates from PP9 or similar battery. * Full comprehensive data supplied with each Receiver. 
* All coils and IF's, etc.. fully wound ready for immediate assembly. 

*REBUILDING CLEARANCE 

SALE 
at 12 Tottenham Court Rd., W.I. 

LAST SIX WEEKS! 
HUNDREDS OF BARGAINS!! 

Seven 

An Outstanding Receiver. Lasky's Price for the complete parcel inclu- ding Transistors, Cabinet, Speaker. etc., and Full Construction Data. 
£6.19.6 Postage and Packing 4/6 
Battery 3/9 (included free with com- plete parcel). Data and instructions separately 2/6. refunded if you pur- chase the parcel. 

The New "ALBERTA 5" Mk. 11 
Now using printed circuit and supplied with miniature earphones for personal listening at no extra cost. 
Push -pull, 200 
mí11 iwatts 
output. Five - transistors 
and one diode, 
2lin. moving 
coil speaker, ferrite rod aerial. Med. 
and long wave. 
Smart plastic 
Case. 41 x 3} x 
1 }in. overall. 

BUILT FOR 59/6 Post 
3/6 

All components available separately. Full details, circuit diagram, 1/6 post free. 

THE BETA TWO 
A 2- transistor plus 2 -diode personal receiver for home construction. Uses printed circuit and ferrite rod aerial. Personal earphone gives clear reception 
for private listening. Tunes over full medium waveband. Uses same cabinet as our Alberta 5 receiver, illustrated above. 
size 51 x 38 x 1} ins. overall. All compo- nents available separately. CAN BE 
BUILT FOR 21 I. Postage 2s. 6d. extra. 
Including personal earphone, cabinet, etc. Circuit diagram and step by step inatruo- tlens Is. 6d. (Free with parcel). 

207 EDGWARE ROAD, LONDON, W.2.I 33 TOTTENHAM COURT ROAD, W.I. 
Near Praed St, PADDINGTON 3271/2 Nearest Stn. Goodge St. MUSEUM 2605 

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P.W. Edgware Road. 

KITS TNAT ̀ BU /LDTHEMSELVES' 
® HI -FI quality printed- circuit amplifiers, 

supplied checked and assembled. 
® Complete with valves, transformers and 

everything down to wire tut to length. 
Produced by the makers of amplifiers for some of today's best 
known recorders and backed by years of experience in audio 
design. The specially designed kits offered here set entirely 
new standards of performance and finish for the home 
constructor. Amplifier available separately or with case and 
speaker and deck. EASY TO FOLLOW INSTRUCTIONS. 
All equipment complete and guaranteed. 
From radio dealers, or in cases of difficulty please write direct, 

FOR HIGH QUALITY 
TWO & FOUR TRACK TAPE RECORDERS 

AMPLIFIER 'C' for Collaro Studio Deck (illustrated above). I I gns. 
Case and Speaker for above. 5 gns. 
AMPLIFIER 'A' (4- TRACK) for BSR Monardeck. 9 gns. 
AMPLIFIER 'B' (TWO TRACK) for BSR Monardeck. 8 gns. 
Two -cone covered wooden case with speaker for above. 4 gns. 
KIT 'A' with Deck, Case and Speaker. 24 gns. 
KIT 'B' with Deck, Case and Speaker. 21 gns. 
KIT 'C' with Case, Speaker and Deck (as illustrated). 284 gns. 
All amplifiers supplied assembled on printed circuit boards with valves. 

MARTIN 
Leaflet free on request 
Set of full instructions for 
any one model 2(6d, post 
free. (Allowable on pur- 
chasing kit.) 

RECORDAKITSCOUPON BRINGS DETAILS 

I MARTIN ELECTRONICS LIMITED,- - ". 
I 

1S5 HIGH ST., BRENTFORD, MIDDX. 
Leaflet on Martin Recordakits please ' NAME 
ADDRESS 

1 (In Block Letters.) P.W.IO 
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The Editor does not necessarily agree with the opinions expressed by his correspondents 

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 cover. 

STRIPED SOUND 

SIR. -I have been an avid reader of your 
magazine for the last 15 months and. although 

many of the articles are still above my head, the 
home construction bug has bitten hard. I have 
imported a number of the kits advertised in 

Practica! Wireless and my most recent attempt -a 
stereo amplifier -is now working well, albeit a 

little distortion in the left -hand channel. 
I now wish to attempt some experimental work 

with 8mm. striped sound. using the above amplifier 
and the necessary pre- amplification. 

Therefore. I am appealing for information from 
any readers who may already have attempted this 
sort of thing. I wish to keep the record /playback 
unit as compact as possible, using the existing 
film drive sprockets of my projector. If any 
readers could let me have any such information I 

would be very grateful and would endeavour to 
reply to all correspondence. 

I am currently busy constructing a stereo pre- 
amplifier and am hoping that this will also be of 
use with these experiments. -A. P. RAATS (6 

Elizabeth Road, Bedfordview, Tyl., South Africa). 

COPIES OF P.W. WANTED 

SIR. -I require urgently certain copies of 
Practical Wireless dating from 1948 onwards. 

I will pay the full price for copies in good 
condition. -B. E. WASHER (15 Bower Road, 
Harrogate, Yorkshire). 

ELECTROMAGNETIC RADIATION 

SIR, -With reference to Mr. Craske's letter in 

the August issue, I fear that he has miscon- 
strued the Quantilm theory of electromagnetic 
radiation (EMR) entirely. 

Mr. Craske proposes to emit EMR as a particle, 
then convert it into a wave at a later stage. 

While it is true that the Quantum theory treats 
EMR as particles, reference to the theory will 

show equations involving the frequency of the 
EMR and only waves have frequency. In fact, 
the " wave " and " particle " conceptions are only 
analogies used to explain certain observable 
phenomena of EMR. Actually EMR is neither 
wave nor particle and should not be considered 
as such. 

It follows, therefore, that a photon cannot be 
emitted and converted into a wave or vice- versa. 
It simultaneously exhibits the properties of both 

wave and particle! 
Also, if a photon were, as Mr. Craske put it. 

to "explode ", its energy would be dissipated 
among several secondary photons and the fre- 
quency would be lowered in a random manner! - 
K. ROBBINS (Coventry). 

CORRESPONDENT WANTED 

SIR, -I am 15 years of age and I have been 
interested in S.W. radio for some time. 1 would 

like to correspond with amateurs of my own age 
or anyone interested in 38 and 18 sets. -S. Antos 
53 Meldon Terrace, Newbiggin -by-Sea, Northum- 
berland. 

SERVICING 
TAPE RECORDERS 

(Continued from page 488) 

"live" pole of the mains, the whole equipment 
becomes highly dangerous. There is not only the 
possibility of fatal electric shock, but a random 
earth connection made on the recorder could 
cause severe damage to the equipment. 

Some operators feel that adequate isolation is 
possible by interposing two capacitors, one in each 
conductor, at the set -end of the signal lead -out 
cable. Such isolation is pretty futile for several 
reasons. One is that an isolating capacitor must 
not exceed 0.00511F, since a higher value would 
pass too much alternating current due to its lower 
reactance at 50c /s and would thus be almost as 
unsafe as a direct connection. Another is that 
such a relatively low value capacitor would . 

attenuate the lower- frequency audio signals too 
much for good quality recording. A third reason 
is that the impedance across the isolating capaci- 
tors gives rise to a 50c /s voltage, which is 

extremely difficult to remove from the low -level 
signal circuits. 

There is only one real answer to this problem 
and that is to connect a 1 -to -1 ratio isolating 
transformer between the mains supply and the 
A.C. /D.C. set. In that way the chassis is at zero 
potential and can be retained that way by connect- 
ing it to a good earth point. The external tape 
recorder circuit may then be connected as shown 
in Figs. 29 and 30 without damage. On no 
account, however, must an earth be connected to 

an A.C. /D.C. receiver without an isolating trans- 
former. It should also be noted that some sets, 
although for A.C. mains only, may have a mains 
transformer to supply only the valve heaters, with 

the H.T. mains circuit still in connection with 

chassis. Such models should be handled in the 

same way as A.C. /D.C. receivers. 
(To be continued) 
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Club News 
BURSLEM AMATEUR RADIO CLUB 
Hon. Sec.: W. Luscott, 36 Rothsay Avenue, Sneyd Green, Hanley, Stoke -on- Trent, Staffordshire. 
At the August meeting, held on 15th at the Queens Hall, Burslem, G3MUX gave a lecture covering all aspects of two metre operation. Future Event: 

September 19th -"A home constructed two metre rig" by G3EHM. 

CRAY VALLEY RADIO SOCIETY 
Hon. Sec.: S. Coursey, G3 J JC, 49 Dulverton Road, London, S.E.9. 
At the request of the First Swanley Scout Group, a station was put on the air at their recent fete, and a number of contacts were made on 160m by the members who operated it. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little - over, Derby. 
The now well known Derby Mobile Rally was held on 19th August at Rykneld School. On Wednesday, 22nd August, members attended 
a stereophonic demonstration, and on 5th September a sale of surplus equipment was held. 

Future Event: 
September 12th- Transistors. 

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY Hon. Sec.: G. Sunter, 24 Booth Fold, Luddenden Foot, Halifax, Yorkshire. 
On August 7th, members listened to a lecture given by G3EKE 

on the subject of "amateur television ". The other meeting for that month was devoted entirely to a ragchew. 
The subject of G2VO's talk, which he gave on September 4th, was "amateur radio through the years". 

REPORTS OF CURRENT ACTIVITIES 

Future Event: 
October 2nd -The annual general meeting. 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, Halifax, Yorkshire. 
On August 29th all interested members attended a discussion 

on the R.A.E. course to be held during the 1962/63 season. Future Event: 
September 12th -"Simple fault finding" by G3OGV. 

WIRRAL AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Seed, 31 Withert Avenue, Bebington, Wirral, Cheshire. 

Owing to the decorating and repairs carried out on the club's new premises, no meetings were held during August. The address of the new H.Q. is, The Scout Headquarters, Park Road West, Claughton, Birkenhead. 
On September 6th members attended a lecture on single side - band which was given by G2FOS. 

COURSES OF INSTRUCTION 
The following classes, organised by the East London R.S.G.B. 

group, in conjunction with the Essex County Council, are available for all those interested in amateur radio, irrespective of whether 
they are members of any society or of the general public. There 
are two R.A.E. courses to be held on Wednesday and Thursday 
evenings. Also a Morse and codes of practice course held on Monday evenings. 

The venue for the classes is, The Ilford Literary Institute, High 
School for Girls, Cranbrook Road, Ilford, but those interested 
should first write to Mr. C. H. L. Edwards, 28 Morgan Crescent, Theydon Bois, Epping, Essex. 

DOUBLE-SIDED 

BLUEPRINT 
inside 

NEXT MONTH'S 

Detailed Instructions 
to VHF RADIO TUNER lld 

Switch tuned. 
Seven 

alv 
[¡alt Cathode 

- follower e Self -powered 
Pre -set tuning 

head. Ty' t sound BBC F.M. signals. and 

PRE -AMPLIFIER 
and 

Multiple 
NTROL UNIT 

(ar1ous P.J 
frequency-compensated 

, inputs 
Wide -range ton tape and micro- 

phone). 
filter. Switched 

hi 
e controls. Rumble 9h- frequency 

filter. 
COMING f Another 

FREE Double-Sided 
¡n the December 

issue, 

ORDER FROM YOUR NEWSAGENT TODAY! 
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SUPERB 

COMMUNICATION 
RECEIVERS 

VMLItICAN AltsbD RE- 
CEIVERS. Fresh release of 
these renowned sets. 19 
valves, 6 wavebands, cover- 
ing 500 Kc/s -32 Mc /s. Incor- 
porate 
fi nt every 

have ternal 
A.C. mains pack for nominal 
5/230 v. Thoroughly recon- 
ditioned, immaculate in ap- 
pearance, and In perfect 
working order. ONLY £35 
(c.dd carriage 30 /- and 50/- de- 
posit on returnable transit 
case). S.A.E. brings illustra- 
ted leaflet. 

VI:1ltCONI Clt. 1011 /i (0M- 
11UNICAT1ONS RE- 
CEIVER. Covers 60 Eels to 
30 Mc /s. Complete with all 
valves, makers instruction 
manual, and internal A.C. 
Power unit for 200 /250 volts. 
BRAND NEW IN ORIGINAL 
TRANSIT CASES. Aerie, 
tested before despatch. ONLY 
£35 (cart. etc. 40/ -). S.A.E. 
for full details. 

TEST METERS FOR EVERY PURPOSE & POCKET 

2,000 O.P.V. MODEL TP -10. 
Reads A.C. & D.C. Volts up to 
1.000; D.C. Current to 500mA; 
Resistance to 1 Meg; Capaci- 
tance to 1µF; Decibels from -20 
to +36: Output lack for Audio 
Measurements. Size 34in. z 51n. 
x filin. 

£3.19.8 

20,000 O.P.V. 7.1ODEL TP-SS, 
Reeds 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; Resistance to 10 Megs.; 
Capacitance to 0.1µF; Decibels 
from -20 to +36. Size 3ifn. z 
Olin. x lain. 

£5.19.8 

30,000 O.P.V.MODEL 500. Volta 
to 1,000: D.C. at 30.000 O.P.V., 
A.C. at 20.000: 12 Amps D.C. 
Current; 60 Megs Resistance 
-20 to +56 Dbs; Internal 
buzzer short circuit warning. 
Size 3 %sin. x 6el in. z 21in. 

£8.19.0 

All New Stock, with leads, prod, and 
facilities. 
internal batteries. 

Details 6 months' 
guarantee backed by full 

service 

AMPLll lI.lt TYPi, A1413. Ex R.A.F. For normal A.C. Mains 
use. 5Z4 Rectifications with 6V6 output. Input and output 
aok sockets, gain control, fully fused. 800 ohms output trans- 
ormer easily changed for 3 ohms type. Standard rack mounting 
ize 19' z r z 6'. Used, good condition. ONLY 59/6 (carriage 

etc. 10/8). 
POWER UNITS TYPE 234. Primary 200 /250 v. 50 cycles. Out- 
puts of 250 v. 100 mA, and 6.3 v. 4 amps. Fitted double smoothing. 
For normal rack mounting (or bench use) having grey front 
panel size 19' z 7', Fitted Input and Output Voltmeter, 79/8, or 
model less meter 59/8. (Carriage either type 10/6.) 
AVOMETER MODEL 7 LEATIIEIL CASES, fitted with 
carrying handle and long strap. BRAND NEW. ONLY 32/8 
(Post 2/8). 
20/- CONSTRUCTORS PARCEL. Assorted colours wiring wire. 
solder, resistors condensers, volume controls, tag panel. ALL 
NEW. (Post 2/6). 
ItlSISTOR9. 100 assorted values our choice. NEW 10 / -. 
CONDI ;LASERS. 100 assorted mica & silvermica. NEW 12/8. 

PCR COMMUNICATION RECEIVERS 
Manufactured by Pye & Philips. One of the Army's most 
versatile and sensitive sets. RF stage and 2 of I.F., using 6 
British I.O. type valves. Large 180 degrees Illuminating and 
Calibrated Dial. Flywheel Tuning With locking device. 
Aerial Trimmer. Tone and Vol. Controls. Band Switch from 
panel jacks for speaker or phones. In black metal case, size 
171n. L z 81n. H z loin. D. Model PCR covers 6-18 Mc /s. 200 -550 
metres and 850 -2,000 metres and has internal 5-in. speaker. 
£8.19.8. Model PCR2 has similar L & M waveband coverage. 
Short wave 622 Mc /s, but no speaker. Used but excellent 
condition £5.19.8. Every receiver aerial tested before des. 
Add 17/6 carr. all models. Designed to operate from bulky 
EXTERNAL power supply but any set can be fitted with 
liitAND NEW COMPONENTS INTERNAL PACK for 200 /250 v. 
A.C. at extra cost of £2. 

S.A.E. FOR ILLUSTRATED LEAFLET 

"P.W." 6 TRANSISTOR PERSONAL RECEIVER 
Designed by the techni- 
cal staff of Practical 
Wireless: easy to build, 
using printed circuit 
and 1 :t Grade Matched 
Transistors and Diode. 
Full Medium and Long 
Wave coverage to inter- 
nal speakers. All pats 
sold separately (new 
components only) en- 
abling you to buy as re- 
quired and full detailed 
price list will be sent on 

request. Constructional details 1/6. 
Newly designed OSMOR Cabinet and reduced price. TOTAL 
COST INCLUDING BATTERY and CABINET NOW £7.19.6. 

'P.VV. TIIO111:.4DOUIt 7" Parts £.let. 

THE "GOOD COMPANION" Mk. II 
USIIITECHNIQUE 

TO ArVE ALIGNMENT DIFFICULTY 

THE 
THYET 

FINEST 
ESIGNED FOR THE HUME CONSTRUC 

RADIO 

*750mW 
output. 
* 6 transis- 
tors and 2 
diodes. 

* Full 
Medium and 
Long Wave 
coverage. 

* Qualty 
speaker. 

* Brillian- 
tly styled 
2 -tone cab- 
inet, size 
11 x 8 x 310. 

* Very fine 
tuning with 
calibrated 
dial. 

* Latest printed circuit. * Internal high gain aerial with car aerial 
socket. * Easy to follow construction data (available separately 
3/6). All parts sold separately and full 
illustrated details will be sent on 
request. Total Cost 
With alternative luxury cabinet using 7 x 4in. speaker. £10.18.6. 
Either type, pluse 5/- post and ins. (Battery 3/6 extra). 

£9.19.6. 

"POCKET 4" 
TRANSISTOR ¡RECEIVER 
Uses miniature speaker, prover 
tuning condenser, and volume 
control. Built -in aerial makes 
unit efficient and portable. Ideal 
for the beginner. Full medium 
wave coverage. All components 
and case for only 42/8 (p. & p. 2/6). 
Ten -page constructional book 
free with parts or separately 1/6. 
S.A.E. for parts price list. 

HARRIS E L E C T R O N I C S 138 Gray's Inn 
n TER minus 

London, W.C.I 

'(LONDON) LTD Please include cantate costs on all items. 
(Open until 1 p.m. Saturdays). We are 2 mina. from High Holborn 
(Chancery Lane Station) and 5 mina. by Bus from King's Cross. 
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another NEW instrument 
from Salford, the 

minitest 
POCKET -SIZED MULTIRANGE TEST SET 

A new compact instrument suitable for the measurement of 
D.C. voltages and currents, A.C. voltages and ohms. Its high 
sensitivity renders it suitable for testing and fault location in all 
types of electrical and electronic circuits. It is well built to ensure 
long and satisfactory service. The instrument is economically 
priced and supplied with test leads with plug connections at one end. 
(Leather carrying case available as an extra). 

RANGES: A.C. Volts 2.5, 10, 25, 100, 250, 1000. 
D.C. Volts 2.5, 10, 25, 100, 250, 1000. 
D.C. Amps. 501íA, ImA, IOmA, IOOmA, IA. 
Ohms. 2000 200,000 20 Mid 

ACCURACY: D.C.Volts & Amps± 3% of full scale deflection 
A.C. Volts 1 4% of full scale deflection 
Ohms f 5% at centre scale. 

.Send for leaflet MIN /6009/PW 

neat and compact ... with . large instrument performance 
SALFORD ELECTRICAL INSTRUMENTS LIMITED 
Peel Works - Silk Street Salford 3 Lancs Tel: Blackfriars 6688 
London Sales Office: Brook Green Hammersmith, W.6. Tel: Riverside 5246. 
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. Of ENGLAND 

THE LINEAR L1/10 
A 10-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER 

Full advantage has been taken 
of latest component miniaturi- 
sation developments to produce 
a 10 -watt Hi -Fi push -pull ampli- 
fier incorporating tone control 
pre -amplifier stages within the 
measurements of 9 x 7 x Sins. 
In addition two high im- 
pedance input sockets are 
provided for microphone 
and gram., etc. With selector 
switch and vol. control, five 
B.V.A. valves are employed 
ECC83, ECC83, EL84, EL84, 
EZ81, H.T. and L.T. power 
supply point is included for a 
radio tuner. 
FREQUENCY RESPONSE { 1 d.b., 30- 20,000 c.p.s. 
MAXIMUM POWER 
OUTPUT 

in excess of 14 watts. 
SENSITIVITY 

L.P. 220 m.v. for 10 watts. 78 r.p.m. 220 
m.v. for 10 watts. Radio /Microphone 40 
m.v. for 10 watts. 

TREBLE LIFT CONTROL 
+ 10 d.b. to -22 d.b. at 12,000 c.p.s. 

BASS CONTROL 
+ 14 d.b. to -10 d.b. at 50 c.p.s. 

HUM LEVEL 
Referred to maximum output and in- 
cluding integral pre- amp. -70 d.b. 

NEGATIVE FEEDBACK 
21 d.b, in main loop. 

WITH INTEGRAL PRE -AMP 
Also Available -THE L.45.A 
compact High Quality 4 -5 watt amplifier. Size approx. 
7 -5 -5;ín. high. Sensitivity is 28 
millivolts so that the input socket 
can be used for either micro- 
phone or gram., tape, radio tuner 
etc. B.V.A. valves used are ECC83 
EL84, EZ80. Controls are: Vol. 
Treble and Bass with mains 
switch. The Tone controls pro- 
vide full compensation for long 
playing records. Output match- 
ing for 3 ohm loudspeaker. Retail 
price (5.19.6. 
THE LT45 TAPE DECK 
AMPLIFIER. A complete unit 
(power pack and oscillator incor- 
porated) ready for connection 
to A.C. mains. 3 ohm loud- 

speaker and practically any make of deck. 
Negative feedback equalisation adjustment 
by multi -position switch for Ig, 3:? and 7iin. 
per second. Retail price 12 gns. 
DIATONIC 10 -14 WATT. High Fidelity 
amplifier with integral pre -amplifier. Retail 
12 gns. 
CONCHORD 30 WATT. Hi -Fi amplifier 
with two separately controlled inputs. 
Retail 16 gns. 
LSO 50 WATT AMPLIFIER. Size approxi- 
mately 14 x 10 x Sin. Sensitivity 25 mV. Output for 3 and 15 Si speakers. Retail 
price 22 gns. 
L5'5 STEREO AMPLIFIER 5 + 5 watt 
12 gns. 

ELECTRON WORKS, ARMLEY 
LEEDS 

HARMONIC DISTORTION Less 
than 0.1'0 measured at 8 watts at 1000 c.p.s. 
Weight 10 lbs. Power consumption 90 
watts. For 200- 230 -250 v. 50 c.p.s. A.C. 
mains. Outputs for 3 and 15 -ohm speakers. 
Chassis finish stoved Gold hammer. 
HIGHEST QUALITY 
MAXIMUM RELIABILITY 
AT A PRICE YOU CAN 
AFFORD 

Retail Price 

13 
G NS. 

Send S.A.E. for descriptive literature 

TRADE ENQUIRES to 

LINEAR PRODUCTS LTD. 
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[iTT1O0 0- 00 
MODULATION MONITORING 

5HE need for checking the depth of 
modulation with a telephony transmitter makes 
some method of modulation monitoring very use- 
ful. Over -modulation can cause interference, and 
must always be avoided, while insufficient modula- 
tion makes a signal difficult to copy when con- 
ditions are bad. 

Methods 
There are several methods of checking the depth 

of modulation, and they are very helpful indeed, 
both for regular working, and when testing or 

Resistor or domestic lamp 

To To 
transmitter transmitter 

r 

(a) (b) 

Fig. 1 -An artificial aerial consisting of a lamp load or 
resistor. 

setting up a new transmitter. It is also useful to 
be able to listen to the speech quality of the actual 
radiated signal. 

When adjusting or testing the equipment, some 
over -modulation will probably 
arise. It is thus essential to use an 
artificial aerial with the trans- 
mitter to avoid unnecessary 
interference with other transmis- 
sions. Two methods of providing 
an artificial aerial load are shown 
in Fig. 1. For a small transmitter 
(such as a top -band rig) it is 
feasible to use ordinary carbon 
resistors (Fig. la). Two 5W 2411 
resistors in series will provide a 
10W 4851 load or five 2W resistors, 
or some similar combination, may 
be to hand. The exact load is Unmodulated 
generally unimportant, because carrier 
the transmitter matching can be 
adjusted to suit. 

Large non -inductive resistors for 
such purposes are obtainable, but are expensive, so 
for transmitters in the 25W to 150W range, an 
ordinary domestic lamp (200/250V) is generally 
adopted. A 15W lamp is also suitable for a low 
power transmitter. The lamp is chosen to suit the 

Artificial 
aerial 

By G3OGR 

transmitter power and the wattage is not critical. 
If the transmitter can be loaded into the 

relatively high impedance of the lamp (as many 
transmitters can) then it is only necessary to con- 
nect the lamp in place of the aerial or aerial tuner, 
as in Fig. 1, but if the transmitter will only match 
a low impedance load, some form of impedance 
matching circuit is needed. A convenient method 
is to use a tuner, as in Fig. lb. This could be 
the usual aerial tuner, or a tuner wired up for the 
purpose. The coil is tuned to the operating fre- 
quency. The transmitter is coupled with a loop of 
about two or three turns round the coil, and the 
lamp is tapped across a portion of the coil, to give 
suitable loading. 

Most transmitters use a gr- output circuit; load- 
ing into this follows normal practice. That is, the 
a- output capacitor is set at high capacity, and the 
power amplifier (P.A.) capacitor is tuned to 
resonance, as shown by a dip in anode current. 
The output capacitor is opened a little at a time, 
the P.A. being kept tuned to resonance, until the 
anode current reaches the required figure. This 
process will cause the lamp to light more and more 
brightly, as R.F. output increases. 

Monitoring with an Oscilloscope 
An oscilloscope can be used to monitor modula- 

tion depth, by taking a small R.F. voltage to the 
Y (vertical) input. Sufficient R.F. input may be 
obtained by twisting an insulated lead round one 
lead to the lamp load, this lead forming capacitor 

'ct 
o 

Y (Vertical) 
input 

Fig. 

Display 
obtained Modulated carrier 

2- Monitoring with an oscilloscope, with timebase. 

Cl in Fig. 2. The oscilloscope attenuator is 
adjusted to give a display of suitable height. If the 
oscilloscope is a simple one with no attenuator, 
adjust the coupling provided by Cl. 

A steady tone is preferable for monitoring, as 
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the irregular display obtained from speech is less 
easily examined. This tone can be obtained from 
an oscillator or other convenient source. By lock- 
ing the timebase to the oscillator by means of the 
sync control of the oscilloscope, a stable display 
will be achieved. 

The unmodulated R.F. has the amplitude. " A " 
in Fig. 2. As modulation is increased, the wave- 
form of the modulated carrier will grow more 
pronounced. Downwards modulation produces the 

Modulation 
transformer 

REO 

WIRELESS October, 1962 

amplifier, via the isolating capacitor Cl, which can 
be of any convenient fairly large value. Two or 
more resistors are used as an attenuator, as shown. 
Two 1M fixed resistors, with a 500k potentiometer, 
will suffice for many transmitters. 

When the signal is modulated, a display of the 
kind shown will be obtained. The attenuator set- 
ting merely controls the extent to which the audio 
shifts the trace horizontally, and is adjusted to 
obtain a reasonably large display, but one not 

exceeding the screen size. As with 
the previous method, a steady 
tone is most suitable, as merely 
speaking into the modulator 
microphone will give a rapidly 
fluctuating pattern less easily 
examined. 

Monitor Oscilloscope Circuit 
With a small tube, sufficient 

trace can easily be obtained with- 
out amplifiers, so the X- and Y- 
inputs can be taken directly to 
the tube plates (via isolating 
capacitors). A simple circuit of 
this kind is shown in Fig. 4, and 
is intended for the DH3 -91 tube. 
This has a 6.3V 550mA heater, 
which should receive current 
from a 6.3V transformer winding. 
For H.T. 500V will easily suffice, 
and this can most probably be 
obtained from the transmitter 
power pack, or from a simple 
half -wave pack using the full 
winding of a 250- 0 -250V trans- 
former. The 560k resistor (R3) 
may be adjusted to modify the 

trace brilliance; a variable control may be fitted, 
if preferred. If so, a 470k fixed resistor in series 
with a 500k potentiometer can be used. 

As no timebase is available, the display obtained 
will resemble that in Fig. 3. No X- amplifier is 
present, so the attenuator will need adjusting to 

(Continued on page 533) 

.. Vertical 
plates 

x Horizontal 
plates 

Y 
Attenuator 

Display obtained 

Unmodulated RF. ,Less than 100% 100% 

To 
Oscllloscop( 

or 
CRT 

deflection 
plates 

Over 100% 

Modulated 

Fig. 3 -Using an oscilloscope without timebase. 

dips, the amplitude being measured as at " B ". 
The downwards modulation, as a percentage, is: 

100 
¡A 

{( 

A 
The distances can be measured in millimetres or 

any other units. Upwards modulation produces 
the " humps" and the upwards modulation per- 
centage is: C-A 

100 
A 

If modulation is symmetr'cal the upwards and 
downwards modulation percentages will be the 
same. Downwards modulation must not exceed 
100% or interference will be caused. 

The same display can be obtained with a 
received transmission. A station with an oscillos- 
cope can thus monitor the transmission of another 
station. This can be useful when setting up a 
modulation meter of the type described later. To 
obtain the display modulated R.F. can be taken 
from the last I.F. amplifier in the receiver. 

Using a Simple Oscilloscope 
Modulation can be monitored with a simple 

oscilloscope having no timebase. To do this, R.F. 
is applied to the Y- input, as already described, 
coupling being adjusted to obtain sufficient 
deflection to draw a vertical trace, as in Fig. 3. 

The X -input (horizontal) is taken from the audio 

Input 0.111F z -1 
Input } 

C2 R1 R2 
01}iF 2.2M 22M 

A1 A3, 
Y" 

o 

3 HI» 500v 
A 

K,A2 

H H R3 S 
Underside of 560k 

B8G base HT- 

Fig. 4 -A circuit for a lin. oscilloscope. 
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MAILPLAN OFFERS 

Dept. PW 138 Lewisham Way, New Cross, 
London, S.E.I 4. TlDeway 6667 

Immediate Despatch Service ! 

Best Value for Money ! 
All items advertised have been approved 
by our technical team of qualified 
engineers. 

TWO SENSATIONAL 
TRANSISTORISED I NTERCOMS 

HANDY INTERPHONE 
For Home, Workshop. Office, 
two -way calling. Consumes 
current only when talking 
or calling. Housed in attrac- 
tive plastic cabinets with 
chrome stands. Completely MAILPLAN PRICE portable. Master and sub- 
station. /ReplaC¢m¢nt battery incl. 

ds. lead with plugs. 
(Today's value 8 gm.) P. & P. 3/ -. 

7 Station De Luxe 
Transistorised Intercom 
The very latest in Office and 
Factory communication. Call- 
ing is audio and visual. Battery 
operated but consumes current 
only when calling or talking. 
Neat compact attractive units. 
up to 6 extensions supplied sep- 
arately. Battery life 300 hours. 

Master 14 GNS. Post free. HALF THE PRICE 
Extensions 2 ans. Post free. OF OTHER MAKES 

Construct your own Record Player, Intercom, 
Tape Recorder, etc., with the 
SUBMINIATURE 4- TRANSISTOR 

PUSH -PULL 52/6 AUDIO AMPLIFIER 
.. l.._...,, An assembled and wired miniature 

amplifier incorporating output 
transformer, and 4 transistors, 

class B. 200 m. watts. All con- 
nections for battery, speaker 

and volume control. The quality is 
amazing. Complete with instructions 
and circuit P217A. Size 3 x 1 °r,° x is /min. 

PK.543 

8 ohm speaker to suit above. 21 flux 16/6 P. & P. 
density. 7,800 gauss. Power, 200 mW. 1 / -. 

MI78 CRYSTAL LAPEL MIKE 17/6 
100 -9,0011 cps. Pin. diam., 5Í6L lead P. & P. li- 

SLIM CRYSTAL 
MICROPHONE - 3 WAY - 

Hand held, Stand mounted 
or suspended by lavalier 
cord. 
MODEL 1000 39/6 

Post, Free 
Check the spec. and judge for yourself. Response 60- 10,000 cps. 
Built -in ON -OFF Switch, Output Level -52 dB, Omni- 
directional. Termination above 500 K ohms. Satin Chrome 
Finish. Accessory Table Top Stand, 8/6. 

PORTABLE SOLDERING IRON Model SPI 
30 Watt 230 Volts 

(Size 1O1in. 6 1in. when not in use.) 
Designed on an entirely new principle for 
light- weight applications. Highly stable 
heat characteristics ensures long life. 
Removable handle permits iron to be 
carried safely even while hot. Supplied 
complete with Vynil bag, load and 

Element 4/6.s P. &lP.l6d. \. 

18/9 r.& P.1/- 

TUBULAR BAFFLE 
EXTENSION SPEAKER 
Most adaptable of all speakers. 
Mounts vertically, horizontally, 
or sits on desk. 

ANOTHER MAILPLAN 
Top Value P.& P 
offer ... 546 2/6. 

The 'l'.S. so. Frequency Response: 65 -7,000 cps. Impedance 
8 ohms, Iras cd at 1.5 watts. Cabinet, beige leather finish with 
contempora r% gold baffles. Size 91 x3in. dl am. 

SERVICE ENGINEERS! 
Here's the most useful tool money can buy ... 
the D90O 
TRANSISTOR 
TESTER/ 
POWER SUPPLY 
LABOUR SAVING - 
SPEEDY- SIMPLE 

ONLY Lin 
lion. 

Ask for full tech- 
nical specifica- 

Checks Alpha gain (Current gain -AC) 
Checks Beta gain (Current gain under 
DC conditions) 
Measures Leakage currents between 
Collector /Base and Collector /Emitter, 
at any voltage between zero and 25 V. 
With transistors in place 
Size 51 x3 x21in. 

NOW you can carry out, fast testing of 
transistors and miniature transistor 
receivers without removing transistors 
from circuit. Self- contained signal 
tracing oscillator, self -contained varia- 
ble power supply. 

Miniature Clear Plastic Panel Meters 
FOR YOUR HOME BUILT TEST EQUIPMENT 

DC MIC.IcOAH3ILTEIt Model MR.25 0 to 50 pA .. 39/6 
Model MR,250 0 to 500 µA .. 32/6 

DC MILLIAMMETER Model MR.21 0 to 1 mA .. 27/6 
All models Individually Boxed and Fully Guaranteed. 
P. & P. 2/6 each. 

"S" METER MODEL SR. 2P. Standard 
"Ham" Signal strength indicator. Cali- 
brated In "S" units from 0-9 with scale 
terminating in +10 to +30 dB calibra- 
tions. Additional full scale calibrations 
of 0- 5+0-10 in linear scale divisions. 35/- 
VU METER MODEL VR. iP. Cali- 
brated and damped in accordance with 
standard VU Meter Practice. Upper scale 
reads -20 to +3VU. Lower scale 0- 10(1% 
modulation. Uses precision carbon film multiplier resistor 
and full wave rectifier. 42/6. 

SKANTEST -THE L.O.P.T. TESTER 
'Pests TV Windings for shortinc turns by unique pulse method. 
This compact instrument can save you pounds. It detects a 
single shorting turn in a line output transformer, deflector coil 
or other Windings. The pulses provided by the instrument 
detect intermittent faults. In position one, the continuity of 
the Windings is checked; in position two, high impedance coils, 
and in position three, low impedance coils. Once you have 
used the Skantest you will regard it as a must in TV Servicing, 

Exclusive Mailplan Offer 99/6 PAP- 

High resistance Standard type 
TWIN HEADPHONES 13/6 
2,000 ohm Model SF20. Complete with headband. P. & P. 1/- 

WATCH FOR 

MAILPLAN 
EACH MONTH! 

When placing your 
first order ask for your 
name to be entered on 
the MAILPLAN 
Special Small Quantity 
Bargain Mailing List 
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The `NORPAK' 
MAINS POWER PACK 

KIT 
FOR TRANSISTOR 

RADIOS 
Boosts and greatly ex- 
tends life of old batteries. 
Miniature Size -4 x 2 x 'fin. 
In attractive two -tone plastic 
case. Assembled in an hour. 
Normal output 9 v. 100 mA. 
(Adjustable) Full Mains Trans- 
former. Full wave germanium 
diodes. Cartridge fuse. 
Complete Kit with Plans 

351- Plus 1,6 P.P. 
(Ready assembled 45'-). 

Telescopic Aerials. 54in. 
to 30in., 15'6. P.P. 6d. 12in. 
to 46in., 12,6. P.P. 6d, 
Personal Earpieces with 
Plug and Socket. High 
imp., 9, -. Low imp., 8, -. 
Staar Battery Turntable 
with Crystal P.U. 6v., 54, -. 
2 Speed Model, 9716. P.P. 2, -, 
60W Soldering Irons, 15'6. 
P.P. 1,6. 
Carbon Pots, 219. P.P. 6d. 
2M., 500K., 250K., 200K., 5K., 
200E3., 100E2. 
Speakers and complete range of 
first grade miniature compo- 
nents for most P.W. designs. 

P.W. `MERCURY' 6 
PRINTED CIRCUIT VERSION 

£9.17.6 
Plus 2,6 P.P. 

All parts required 
This exciting new Transistor Superhet 
gives superb performance on a 7 x 4in. 
speaker housed in attractive two -tone 
cabinet with ferrite aerial. 

TERRIFFIC VOLUME ! ! 
WITH THE 

P.W. 6-TRANSISTOR 4 
Medium and Long Wave Pocket Superhet 

THE CONTINUED POPULARITY OF THIS FAMOUS 
SET IS PROOF OF ITS VERY HIGH QUALITY AND 

FINE PERFORMANCE 

450 mW Push -Pull 
Output on 29in. 
P.M. Speaker. 
Printed Circuit. 
Guaranteed first 
grade Miniature 
Components. 
High Q Internal 
Ferrite Rod Aerial. 

All parts £7e 1 9.6 Plus 
required 7 2,- P.P. 

For both of these fine kits every item down to the last nut and bolt is supplied together with detailed 
building plans. All parts sold separately. Send I ,6 (2,6 Mercury) for Building Plans (FREE with Kit). 

PAY AS YOU BUILD SCHEME 
AT NO EXTRA COST the above sets may be bought in 3 complete stages of 5312 ( "PW" 6) or 
65'10 ( "Mercury" 6) each plus 1,6 P.P. (state A, B, or C). 

ALIGNMENT SERVICE WE GUARANTEE TO 
MAKE YOUR SET WORK 

We Offer a very comprehensive service 'or both the above versions purchased from us, 
including Fault Finding, at reasonable charges (write for details). 

N O R C O L LT 147 LONDON RD., YORKTOWN, 
CAMBERLEY, SURREY CAMBERLEY 22760 

FREE TO AMBITIOUS ENGINEERS - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -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 
66 NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. if you are 
earning less than L25 a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng.. 

Civil Engineering, 
Radio Engineering, 

Automobile Eng.. 
Aeronautical Eng., 

Production Eng.. 
Building, Plastics, 
Draughtsmanship, 

Television. etc. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

A.M I.Mech.E. 
A M.I.C.E. 

A. M.I. Prod.E. 
A.M.I.M.I. 
Ai 0.8. 

A.F.R Aa.S. 
B.Sc. 

A .M. B rIt. I.R. E. 
City 6 Guilde 

Gan. Cert. of Education 
Etc.. etc.. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE /21), 29 Wright's Lane, London, W.8 

pRACTICp1. 
INCLUDING 

EQUIPMENT 
TOOLS! 

ree- 

Basic Practical and Theore 
rronics Division of 

tic Courses for beginners in 
B.I.E.T.(Inc Oloter- 

s NgE. M.f. In 
Radio, T.v.R.E. Electronics, 

City 
NOW offers you a 

A. .I.R.E. City a Guilds rea!laboramryrrain- 
Radio Amateurs' Exam. ing at home with 

R.T.E.B. Certificate practical equipment. 
P.M.G. Certificate 
Practical Radio 

Ask for details. 

Radio a Television Servicing B l T. Practical Electronics 
Electronics Engineering SCHOOL OF 

Automation 
ELECTRONICS 

POST COUPON NOW 

I 
ADDRESS 

Please send me your FREE 156 -page 
"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to out page) 

NAME..._ 

SUBJECT OR EXAM 
THAT INTERESTS ME 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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(Continued from page 530) 
obtain sufficient deflection. In the same way, there 
is no Y- amplifier or adjustable attenuator, so 
coupling must be so adjustable to the lamp load or 
aerial, to give a suitable vertical trace. 

Such a monitor is easily made as a small, 
separate unit. A magnifier, preferably with hood, 
can be fitted over the screen, to enlarge the display, 
as the tube mentioned is only lin. in diameter. 
Larger tubes may be employed in a similar manner, 
but a much higher voltage will generally be needed 
for them. 

Neon Indicator 
A 240V or similar neon lamp can be used as a 

modulation indicator, as shown in Fig. 5. C1 is 
merely an isolating capacitor, of 0.05µF or similar 
value. R1 and VR1 form a voltage dropping net- 
work, and VR1 is so adjusted that the neon just 
strikes when modulation reaches nearly 100 %. 
While transmitting, repeated flashing of the neon 
is a warning to niove farther from the microphone, 
or reduce the modulator gain control setting. 

The values of R1 and VRI will depend on the 
P.A. voltage, but VR1 can be a 500k potentio- 
meter. R1 will then probably be from about 250k 
to 1M, depending on the transmitter H.T. voltage. 
If the neon does not light with VRI set for maxi- 
mum voltage across it, then R1 must be reduced 
in value. 

If there is no objection to having the neon at 
H.T. potential, the network and neon may be in 
parallel with the modulation transformer winding. 
The neon can be mounted behind the panel, pre- 
ferably screened from too much extraneous light. 

If an oscilloscope is available, the neon indicator 
can be set up with the oscilloscope monitoring the 
modulation level. If it is not possible to obtain an 
oscilloscope for this purpose, the receiver can be 
employed to listen for the sideband splatter caused 
by over -modulation. To do this, it will probably be 
necessary to use a lamp load, and to remove the 
receiver aerial, to avoid overloading the receiver. 
This depends on the screening, and transmitter 
power. Alternatively, a valve. such as an R.F. 
amplifier, may be removed from its socket, if the 
signal strength is still too great with the R.F. gain 
control on the receiver at minimum. 

When the transmitter is being modulated, side - 
band splatter as a result of over -modulation will 
be heard when the receiver is tuned slowly away 
from the correct frequency. The sound is heard 
only at the instants of over -modulation, and will 
not be audible with a properly modulated signal 
(such as from a BBC station). Modulation is then 
adjusted until splatter has just ceased, and VR1 is 
adjusted so that it is then just igniting, on speech 
or modulation peaks. 

Modulation Level Meter 
Modulation reaches 100% when the P.A. anode 

voltage is swung from zero to twice its un- 
modulated voltage. For example, if the power 
amplifier operates with 500V on its anode, the 
modulator swings this from zero to 1,000V for 
100% modulation. 

An A.C. voltmeter will thus act as a modulation 
meter, and a multi -range meter with A.C. ranges 
can be used, though a separate meter is preferable. 
A suitable circuit is shown in Fig. 6. Cl is merely 

an isolating capacitor, of suitable working voltage. 
A 0.05µF 1,000V component would be suitable 
for many transmitters. The meter can be a lmA, 
5mA, or similar instrurrent, with ImA or 5mA 
rectifier. R1 is the voltage- dropping resistor. 

The meter will give no reading when the trans- 
mitter is not being modulated (unless there is hum 
on the carrier) but will kick upwards when speech 
is present. If a signal is obtained from an audio 
oscillator or similar source, the meter will take on 
a steady reading. It is necessary to adjust R1 to 
obtain a convenient deflection of the meter pointer, 

To PA. 

Fig. 5 -A neon modulation indicator. 

and the meter can then be calibrated for 100% 
modulation, by one of the methods previously 
described. This calibration is most accurate if 
carried out with the usual microphone and by 
speaking in the usual manner. After calibration, it 
is only necessary to observe the meter, when 
checking modulation, to see that its reading is well 
up, but not over the 100% mark. 

Modulator H.T. Current 
Class B modulators are used with all but the 

smallest transmitters, and with these the H.T. 
current drawn by the output stage depends on the 
audio power handled. A meter in the H.T. supply 
to this stage can thus be used as a check on 
modulation. The reading to which the meter will 
rise, for nearly 100% modulation, can be found 

I nstrumeryt - 
rectifier 

To PA. 

Fig. 6 -A speech level meter for monitoring. 

by the methods previously described, as well as by 
obtaining reports from stations contacted. 

A disadvantage of this method lies in the fact 
that the audio input required for full modulation 
depends on the loading of the P.A. The P.A. should 
thus always be loaded to the same extent, or nearly 
so, by means of the usual aerial coupling adjust- 
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Short wire aerial If desired 

Crystal diode 

PRACTICAL WIRELESS October, 1962 

Fig. 7 -A diode pick -up for audible monitoring. 

ments. It is then only necessary to speak or adjust 
the modulator gain control, until the meter peaks 
are around the accustomed figure. 

Speech Polarity 
If a trace like that in Fig. 2 is observed, while 

speaking into the modulator microphone, the 
modulation peaks in both directions will probably 
not be equal. That is, upwards modulation may 
exceed downwards modulation, or the reverse. If 
downwards modulation exceeds 100% (broken 
carrier) interference is caused. But upwards 
modulation exceeding 100% need not cause inter- 
ference. It is therefore preferable that the lack of 
equality in the modulation should be so arranged 
that the highest peaks are in the upwards direction, 
as a greater level of average modulation is then 
possible, without exceeding 100% modulation in 
the downwards direction. 

The human voice functions in such a way that 
many sounds are not of symmetrical waveform. If 
the strongest peaks give an upwards modulation 

trace, these peaks may exceed 100 %, while down- 
wards modulation does not exceed 100 %. If the 
peaks result in downwards modulation, the average 
audio signal has to be reduced, to keep these peaks 
within the 100% limit. This can be overcome by 
reversing the connections to any audio trans- 
former winding, in the modulator. Probably the 
driver secondary or modulator transformer 
primary connections can most easily be reversed. 
The best polarity for one microphone is not 
necessarily most suitable for another microphone. 
If no oscilloscope is available, the best polarity or 
phase is that giving most freedom from splatter. 

Modulation Quality 
A simple pick -up for audible monitoring is 

shown in Fig. 7. Cl can be any convenient capa- 
citor, fixed or variable, from about 25pF to 500pF, 
to allow the coil to be tuned to the required 
amateur band. C2 is 500pF to 5.000pF or so. 
Phones are connected at the points X and Y for 
audible monitoring. 

If a tape recorder is available. R1 and C3 may 
be added. About 100k and 0.0II4F will be satis- 
factory, and a short screened lead is equipped with 
a plug to suit the recorder input socket. The pick- 
up tuner is then placed at a suitable distance from 
the transmitter, aerial, aerial tuner, or lamp load. 
In this way, a recording of any test or other trans- 
mission can be made, and it will be of the same 
quality as radiated over the air. The recording 
can be played back afterwards, as a check on 
speech quality, modulator operation, and so on. If 
the recorder volume control setting is noted, the 
test can be repeated without difficulty, when 
necessary, and no helper is required. 

W%T 

DOUBLE -SIDED 

TELEVISION 
DATA CHART 
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MULLARD 3 -3 HI -FI 
AMPLIFIER COLLARD STUDIO TAPE RECORDER KIT 

SPECIAL BARGAIN OFFER. Comp. Kit only 
Carr. 12/b. £25.0.0 

Famous mfrs. surplus offer- Listed 42 gns, A quality Tape Recor- 
der Kit based on Milliard famous design -EF86, ECC83, EL84, EM84 
and Rectifier. Specially designed Kit for Collaro latest Studio 
Deck. Freq. response ± 3dB. 60 c /s. -10 Kc /s. Amp. and Power Pack 
already wired, inter unit wiring only required. Cabinets size: 18 x 

164 x bin. finished in contemp. 2 tone blue Rexine with gilt 
Speaker Escutcheon. Magic Eye indicator Circuit and Tech. 
H /Book, supplied free with kit. Send 2/6 now for full details 
of to -day's outstanding Tape Recorder Bargain. 

Cabinet F3.15.0 P. & P. 6/6. 
Amplifier Kit £8.19.6. P. &P.5 /-. 
Speaker 7 x 4lß /6. P. & P. 2/ -. £ 12. 19. 6 P. & P. 10, -. 
If above items are purchased 

tocether. 
3 Valves, 

3 watt. 3 ohm. 
and 13 ohm. Out- put. A really first -class Amplifier 

giving Hi -Fi quality at a reasonable 
cost. Mullard's latest circuit. 
Valve line up: EF86, EL84, EZ81. 
Extra HT and LT available for 
Tuner Unit addition. This is the 
ideal companion Amplifier for FM tuner units. 
TECHNICAL SPECIFICATION - 
Freq. Response: ± ldb. 40 c/s.-25 
Kc /s. Tone controls: Max. Treble Cut 12 db at 1J Kc /s. Max. Bass 
Boost 14 db. at 80 c /s. Sensitivity: 
100 Mv. for 3 w. output. Output 
Power (at 400 c /s): 3 w. at 1% total 
harmonic distortion. Hum and 
Noise Level: At least 70 db. below 
3 w. 
COMPLETE KIT (incl. Valves, all 
Components, wiring diagram and 
special quality sectional Output 
Trans.). ONLY £8.19.6. Carr. 5/ -. 
Complete wired and tested, 8 gns. 
Bronze Escutcheon Panel, Prin- ted Vol., Treble, Bass, On-Off, supplied with each Kit. 
Wired 0/P socket power and addi- 
tional smoothing for Tuner Unit, 
10/8 extra. 
Recommended Speakers -WB 
HF1012 95/ -. Goodmans AXIOM 
110 £5, etc. 

BARGAINS 

4 -SPEED PLAYER 

UNITS 

Single Players Carr. 3/6 
Garrard 4 S.P. 88.19.8 
Garr:.rd TA Mk .2 87.19.6 
Collaro "Junior" 75/- 
B.S.R. Latest TU12 9'8 
E.M.1. Junior '985' 89/6 

Auto -Changers Carr. 5/- 
Collaro "C 60" £7.15.0 
B.S.R. (1JA14) 07.10.0 
Garrard "Auto- slim" 

88.12.8 
Garrard Model RC209 

9} gns. 

SPECIAL BARGAIN OFFER 
"6 plus 1" using 3 latest type 

surface s Barrier os 
RADIO KIT Now only £6. 19. 6 

Complete Kit carr. 2/6. 
MANUFACTURERS SURPLUS BARGAIN OFFER. PRICE 
BARRIER SLASHED -A further bulk purchase of this popular 
Kit enables us co pass on latest price reduction direct to Construc- 
tor. Kit is a modern, sensitive, quality Receiver with all latest 
circuit features and is complete with 7 x 31Mn. Speaker (3 ohms), 
and all circuit and assembly instructions. 6 BVA Transistors and 
Germ, Diode. Printed Cct. Med. and L /W. Ferrite Aerial and Car 
Radio Coupling. 500 MW Output. Attractive Gilt dial and Slow 
Motion Drive with "Clear Vu" Tuning Knob, etc. Contemp. 
two -tone Cabinets 9 x 5 x 31ín., as illustrated, 25/- extra. 

RECORDING TAPE - Reduced Prices 
Famous American Columbia (CBS) Premier Quality lape at 
NEW REDUCED PRICES. A genuine recommended Quality 
Tape -TRY IT: Brand new,.,boxed and fully guaranteed. Fitted 
with leader and stop foils. 

Standard Long Play Double Play 
5in. 600ft. 13/- 900ft. 17/6 1,200ft. 31/6 
fin. °00ít. 16/- 1,200ft. 19/6 1,800ft. 37/6 

71n. 1,200ft. 21/- 1,800ft. 28/8 2,400ft. 47/6 
P. & P. per reel 1 / -. 6d. on each additional reel. 

SPECIAL BARGAIN. 3in, mfrs. Tape 225ft. 4/9. P. & P. 6d. 
31n. Message Tape, 150f t. .. .. 3/9. P. & P. 6d. 
Plastic Tape Reels .- 31n. 1/3, 5in. 2/- 51in. 2/ -, 7in. 2/3 
Plastic Spool Containers .. .. 5in. 1 /O, Olin. 2/ -, 7in. 2/3 

ENAMELLED COPPER 
1V ItE -Fib. reels. 14g. -220g 2/6: 
22g -28g. 3 / -1 30g- 403. 3/9. 
Other gauges quoted for. 
Ersln Multicore Solder 60/40 
3d. per yard. 11b. 2/6. etc. 

COAX SO OHM CABLE 
High grade low loss Cellular 
air spaced Polythene -lin. 
diameter, Stranded cond. 
Famous mfrs. Now only 6d. 
Per yard. Bargain Prices - 
Special Lengths - 
20 yd. 9/ -. P. & P. 1/6. 

40 yds. 17/0, P. & P. 2/ -. 
60 yds. 25/ -. P. & P. 3/ -. 

Coax Plugs 1 / -. Sockets 1 / -. 
Couplers 1/3. Outlet Boxes 4/8. 

Volume Controls -5K -2 Meg - 
ohms. 3in. Spindles Morgan - 
Ite Midget Type 101n. diam. 
Guar. 1 year. LOG or LIN 
ratios less Sw. 3! -. DP. Sw. 
4/6. Twin Stereo less Sw. 
6 /6. DP Sw. 8 /, 

RECORD 

PLAYER 
CABINETS 

Cabinet 
l'ricc 

£3.3.0. 
Carr. & 
Ins. 5/ -. 

Contemporary style, mane covered 
cabinet in two tone maroon 
and cream. Size 181 x 131 x ht. 
81in., fitted with all accessories 
including baffle board and anodised 
metal fret. Space available for all 
modern amplifiers and autochan- 
gers, etc. Uncut record player 
mounting board 14 x 13ín, supplied. 
2 -VALVE 2 -WATT AMPLIFIER 
Twin stage ECL82 with vol. and neg. 
feedback Tone control. A.C. 200/ 
250 v. with knobs, etc., ready wired 
to fit above cabinet. 82.17.6. P. & P. 1 /6, 
6in. Spl:r. & Trans., 22/ -. P. & P. 2/ -. 
Complete Kit, including UA14 Unit 
as illustrated, 812.19.6, carr. 7/6. 
SINGLE PLAYER KIT -Similar 
spec. to Autochanger Kit except 
Player is 4 -speed B.S.R. T.U.9. 
Single Record Player Unit. At- 
tractive Contemporary Styled Cabi- 
net. Size: 131 x 13 x 6 ins, with 
splendid volume and reproduction. 
Bargain Price. 88.19.6 only. Carr. 
5/ -, All units ready wired. Simple 
screwdriver assembly only. 

Condensers -Silver Mica, All 
values, 2pF to 1,000pF, 6d. each. 
Ditto. Ceramics 9d. Tub, 
450V T.C.C., etc., 0.001 mfd, to 
0.01 and 0.1 /350V.. 9d. 0.02 - 
0.1/500V 1/ -. 0.25 Hunts 1/6. 
0,5 T.C.C. 1/9, etc., etc. Close 
Tol, S /Micas -l0% 5pF -5O0pF 
Bd. 600- 3,000pF 1 /-. 1% fpF- 
100pF Oil. 100pF- -500pF 11d. 
575pF- 5.000pF 1/6. Resistors - 
Full Range 10 ohms -10 meg- 
ohms 20 %, and 1 W 3d., fW 5d. 
(Midget type modern rating) 
1W 6.1., 2W 9d. Ili-Stab 10% 
`W 5d., 1W 7d. 5% 1W 9d., 
1% 5W 1/6. 

New 
Boxed 
1T4 
IRA 
185 
364 
3V4 
DAF96 
DF96 
DK96 
11 190 
ECC81 
ECue2 

VALVES 
f/- ECC83 8/- 
7/8 ECL+ïS 10/6 
7/6 EC1.A0 10/0 
7/8 EFSO 8/- 
7/6 EF66 12/6 
9/- E1.84 8/6 
9/- EYe1 9/8 
9/- EY86 10/- 
9/- E%81 7/8 
8/- 0Z32 12/8 
8/- E5181 9/8 

JASON F31 TUNER 1 NCI 
Designer -approved kits of 
parts: 

FJITI, 5 gus. 4 valves, 20/ -. 
FMT2, £7. 5 valves, 37/6. 
JTV MERCURY 10 gns. 
JTV2 £13.19.8. 4 valves, 

3216. 
NEW JASON FM HAND - 
1100K, 2/6. 48 hr. Alignment 
Service 7/6. P. & P. 2/6. 

IYGAN FRET (contemn. pat. 
12 x 12in. f1 / -. 12 x 18in. 3/ -. 
12 x 24in. 4/-. 18 x 24in. 6/- etc 

Speaker Fret - Expanded 
bronze anodised metal fin. x 
lin. diamond mesh, now 4/6 
sq. ft., Multiples of bin. cut 
max. width. 4f . 

Lleetrolytics All Types New Stook 
TUBULAR CAN TYPES 

8 +81450V 4/8 
50/12V 1/9 8 +16/450V 5/- 
50/50V 2/- 32 +32/275V 4/8 
100 /25V 2/- 50.450/350V 8/8 
/450V 2/3 G0 +250/ 

1C/150V 3/8 275V 12/8 
to 1- 16/45V 5/6 100 +200 / 
ii :_ 12/450V 6/8 275V 12/8 

Transistor Components 
Midget 1.F.'s -465 Ke /s. 

9/16in. dia, 5/8 
Osc. Coil -M /W, 9/161n. dia. 5/3 
Ose. Coil -M. & L.W. 5/9 
Midget Driver Trans. 3.5:1 8/9 
3 
Midget 

ohms, 619. 
O /Put Trans. P.P. to 

Ferrite Aerial M. & L.W.. Car 
aerial coil, 9/3. 
Elect, Condensers-Midget 
Type 1 mfd -SOmfd ea. 1 /6. 
100 mfd. 3/ -;12V wkg. 
Condensers- .01mfd. to .04mfd 
9d.; .05mfd. to amid. 1/ -; .25míd 
1/3: .5mid. 1/6. 
Tuning Condensers- JB "OO" 
208pF. + 176pF 8/6, with Trim- 
mers 9/6. Single 365pF 7/6. Sub 
min. fin. J.S. Dile min. .0001. 
.0003 or .0005 7/- each. 
3lidget Vol. Control -with 
edge control knob. 5K ohms 
with switch, 4/9, less switch 3/9. Speakers P.M. -2ln, Plessey 
75 ohms 15/6. 25ín. Continental 
8 ohms 13/6. 'llin. E.M.1. 3 
Ohms 
35 ohms, 

17/6. 
23/6. 

ín 7 x 4. Plessey 
Ear Plug Phones -Min. Con- 
tinental type, 3ft. lead, lack 
plug and socket. High Imp. 8 / -. 
Low Imp. 

All TRANSISTOR BARGAINS 
Guaranteed Brand New -BVA 1 Grade 

l'C'C84 0C44 8/8 GET114 
st 

6/8 
PC'k'80 9/6 

9/6 
0C45 8/- 0072 7/8 

l't'LNS 12/e 0081 7/6 0070 7/6 
PULn4 12/6 áA10^ 10/- 0078 7/6 l'L 12/6 XA101 9/6 GEX34 2/9 PLOS H! 910 XB103 7/6 OA70 2/9 PY32 

12 /8 
10/6 

PY32 XC101 8/6 0A81 2/9 
rYSI 9/6 Special offer: One 0C44, two 
PYS1 7/8 OC45: 21/8. One OC81D, two 
U25 12/8 OC81's (matched pair) 19/6. 

Fend for detailed bargain lists, 3 I. stamp. 
We manufacture all types Radio Maine Transi. Chokes, Quality O/P Tram., eta. 
Enquiries invited for Speciale, Prototypes for email production rune. Quotations 
by return. 

RADIO COMPONENT SPECIALISTS 
70 Brin:took Rd., Thornton Heath, Surrey. Hours: 9 a,m: 6 P.M. 1 p,m Weal 
TIIO 2188. Terms C.W.O. or C.O.D. Poet and Packing up to }lb. 9d.; 11b., 113; 31e. 
2(3; 61b., 2/9; 81b., 3/6. 
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SOUND RECORDINGS 

TAPE BARGAINS In all sizes. 
Example: Top brand 51In. 1.200ft 19,6 
p. and p. 1/3. S.A.E. for list. Large 
choice of New and Used Recorders. 
E. C. KINGSLEY AND CO., 132 
Tottenham Court Road, London W1. 
EUS 6500. 

RECEIVERS & COMPONENTS 

NEW AND SURPLUS Valves, guaran- 
teed, from 3/6. Also reclaimed Valves. 
perfect, from 1/6. Many bargains. 
S.A.E. for complete list. LEWIS, 46 
Woodford Avenue. Ilford, Essex. 

SPEAKER REPAIRS, Cones /Fields 
fitted. Clock cola wound. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

A.1 POST FREE BARGAINS. EB91, 
EF50, EF80. EF91, 10F1, 6F1, 9d each, 
5 for 2/8 (mixed). PY82. PL38, 4/6. 
PZ30, 4/-, Speakers 6" 7/6, 8" 6/6. 
10" x 6" 15/ -. "Primax" 60 watt twin 
light solder guns 92/6. Morse Keys 
3/- All Mollard B.V.A. Transistors 
and valves stocked. All previous 
bargains available. A.1 Radio Com- 
ponents 14 The Borough, Canter- 
bury, Kent. 

DATA TRANSISTOR 
POCKET KITS 

NO SOLDERING OR 
DRILLING. COMPLETELY 

SELF CONTAINED 
NO AERIAL REQUIRED . .-/ )IUM 
& LONG WAVE - ASSEM :1.': TOOL 

PROVIDED - CAN BE BUILT BY 
ANYONE 

DATA 427 
5}x3xlain. 

75f- 
P.P. 219 ex. 
Battery 2/3 

ex. 

4 TRANSISTORS - 2 DIODES 
7 STAGES - MOVING COIL SPEAKER 

DATA 
326 
4 }x2 {x 

49P6 
P. P.2 /-ex. 
Battery 

ex. 
3 TRANSISTORS - 2 DIODES - 6 

STAGES - PERSONAL EAR PIECE 
ALL PARTS CAN BE BOUGHT 

SEPARATELY 

DATA ELECTRONICS LTD. 
6 HILLSIDE GDNS., EDGWARE, 

Middlesex 

RATES: 7/3 per line or part 
thereof, average five words to line, 
minimum t lines. Box No. 1l- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager. "Practical Wireless," 
Tower House, Southampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

* SPECIAL OFFER * 
MINIATURE 6- TRANSISTOR 
SUPERHET chassis 31ín. x 21in. x lin. 
All components mounted on printed circuit 
board. Long and Medium waves: 200 mW 
Push pull output; tin. moving coil 
speaker. Earpiece socket fitted. Each 
set complete with battery and guaranteed 
working perfectly. Supplied without case, 
ESA 2.6, P. & P. 3/ -. extra. 
SAVOY ELECTRONICS (Sales) LTD. 

IS Maiden Lane, London, WC2. 
TEMple Bar 5484 

" HEATHK ITS " can. now be seen in 
London and purchased In easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. P.W. 7/9, 138 
Lewisham Way, SE14. Tideway 6666. 

ULTRA LINEAR AMPLIFIERS 
High Fidelity. 
15 watts. Valves 
ECC83, ECC83, 
EL84, ELM, 
EZ81. Two in- 
puts. Sensiti- 
vity 10 milli- 
volts. Bass & 
Treble controls. 
3 & 15 ohms. 
outputs. k i t 
16.10.0, plus 5/- 

care. Factory built, 19 plus 5/- carr. Sim- 
ilar 30 watt 112. plus 7/61 cary. Leaflet free. 
Same day despatch. 

STROUD AUDIO 
Bath Road, Stroud, Glos. 

Tel. Stroud 783. 

TRANSISTOR COMPONENTS. 7 x 41n. 
35 ohm speakers, 25/ -, 7 x 41n. 3 ohm, 19/8. 
EARPIECES. 7 ohm, 150 ohm, 6/8. Xtal 
with Jack, 7/8, all complete with plugs. 
4 pole 2 way switches 1 inch spindle, 2/6 
each. Min. Caps, 15 v, wkg: 1, 2, 4, 5, 8, 10, 
18, 32, 50 mfd 64 mid., 10 v., 100 mfd., 6 v 
100 mfd., 12 v., all at 1 /10 each. Resistors 
mostly 10% small, 10 ohms to 10 meg., 3d. 
each. Ceramicons, most values in stock, 
1 pfd. to 5,000 pfd. Slide switches, DP /DT, 
3 / -each. 
TRANSISTORS. OC44, 0C45, 7/8 each. 
A.F. Pack OC81D, 2 ODE, 18 /6, set. G.E.C. 
874, 4/6, S6. S7, good output transistors, 
2/6 each. Red spots, 2/3, White spots, 2/6. 
0070, 3/8, OCP71, 12/6, 0A81 Diodes, 2/6, 
GEX 00. Bd. Terms C.W.O. or C.O.D. 

BROADWAY ELECTRONICS 
92 Mitcham Road, Tooting, S.W. 17. 

BRIAN E. HAMPSHEIR (R & T) LTD. 
Dept PWA, 23 NORTHCROSS ROAD, S.E.22. 

6FI3 EF80 EF9I 6P25 IOFI Z77 25L6GT 
EB9I 6P28 6FI EF50 L63 6F12 

SALVAGED. GUARANTEED 100% ALL AT ONE PRICE 

LI for 10, p. & p. FREE 

DON'T READ THIS 
unless you resale Radio nnc TV sets. Halve 
the cost of repairs by using our surplus or 
reclaimed Valves and Tubes. Most compre- 
hensive selection at keenest prices. All 
valves re- tested before despatch and guaran- 
teed to be in good working order. 

6A8 6 
/(1. 20P1 

BÍ- 

B6A 4i- 25Z4 4/- 
13AU6 4/- 27SU 10/- 
6BQ7A 7/6 30C1 4/- 
6B08 2.2/8 30F5 4/- 
6C5 4/8 30L1 4/. 
6C1.13 8/- 30P4 10/- 
6F1 2/- 301.12 4/- 
8E14 4/- 30P13 61- 
6E15 4/- 30PL1 

g4/- 
BJ6 tia 550Có 4g/8 
6J2 

4/- 185BT 10%- 

6K5 8%- DDT4 8/- 
6L1 4/- DH63 4/6 
6L6 6/- E88CC 5/- 
6L18 4/- EAC91 2/6 
t,L19 7/6 EBC33 4/- 
6P25 4/- EBC91 4/- 
68J7 4/- EBlti80 4/- 
68K7 4/- ECt.81 2/6 
6SL7 4/- ECC82 4/- 
88N7 218 ECC83 4/- 

61- ECC85 5/. 
8U4 6/- ECC88 5/- 
6V6 4/6 ROCK 4/- 
7AN7 4l- ECF80 5/- 
7B7 5/- ECF82 5/- 
705 5/. ECH35 6/- 
787 7/8 ECH42 8/- 
10C2 61- ECL80 /- 
10F1 2/8 EF9 /8 
10P13 4/. EF39 2/6 
10P14 4/. EF80 2/- 
12ATT 2/6 EFE 2/- 
12AU7 4/- EF92 4/- 
12AX7 4/- EK32 7/6 
128H7 4/- EL33 4/- 
12BY7 41- EL33 4/- 
12E1 6/- EL41 8 
12I{8 6/- EL92 7/8 

- 

123E7 4/6 EL81 8/- 

mD17 
4/ FC4 5%- 

KT38 4/- 
KT33C 2/6 

K81 4%- 

LN152 4/- 

Ñ3412 8%- 
PCC84 4/- 
PCF30 4/- 
PCL82 4/- 
PCL83 4/- 
PEN45 4/- 
PL33 2/8 
PL38 10/- 
P1..81 4/- 
PI.82 4/- 
PL83 41- 
PY31 4/- 
PY80 4/- 
PY81 4l- 
PY82 4/- 
PZ30 4/- 
1UDD9 

7 8 
Ú 14Ì- 

Ú 91 7/8 
17281 4/- 
U282 10/- 
U301 10/- 
11903 81- 
UAF42 4/- 
UBC41 8/- 
UBL21 12/ee 
UCH21 12/8 
1.101192 RI- 
1.1F9.2 3/- 
UL41 4l- 
17L44 4/- 
UL46 8/- 
URIC 7/S 
111.17 7/6 
UU8 10/- 
266 41- 
277 2. 
ZD152 8Ì- 

Most pre -war 9, 5, 7, 8 and 9 pin valves, 
British, American, Continental, 5/- each. 
postage and packing (all valves) 64. each. 

NEW TRANSISTORS Red spot 2/6. 

SPEAKERS 8iá, 5/-, 91.n. 
(silicon) 

p. 
17/6. 

LINE OUTPUT TRS, rom 20/ -. Many 
types. 
CONSTRUCTOR'S PARCEL. 2 lbs. assor- 
ted parts from TV sets. Resistors, conden- 
sers, potentiometers, electrolytics, valve 
holders, etc., etc.. 7/6. P. & P. 2/6. 
VALVE PARCEL. 1,2 valves all different 
as taken out of TVs. Ideal for spares. test- 
ing, etc. 8/3. Postage 1/8. 
Before you decide to purchase anything 
send a S.A.E. for our complete FREI, list 
of 1,003 valves, and terms of business. 
You will be amazed at our prices. Al letters 
S.A.E. for reply please. 
"St. John's Radio," Mail Order Dept. 
3 Jews Row, London S.W.18 Phone: VAN 862 

"LITON" PHOTOELECTRIC 
CONSTRUCTIONAL MANUAL 

10 Interesting PHOTOELECTRIC PRO- 
JECTS, fully described with building clans 
and circuit diagrams which can be easily 
made by amateurs from standard compo- 
nents. Hints on the use of photocells and 
phototransistors. A mine of practical 
information for the experimenter. All unite 
available, ready built or in Mt form. 

1. Battery burglar alarm. Kit 651 , 
2. Maine burglar alarm. 
3. Light saver. 
4. Customer announcer. 
5. Simple garage door opener. 
8. Photoelectric counter. 

Price (2 -81 Kit 14.12.6. Built 15.10.0. 
7. Long range infra -red mains alarm. 
8. MIRA" Miniature infra -red battery 

alarm. Total consumption 0.2 watt. 
9, Motorised garage door opener. 

10. Door opener with electronic lock. 
If you an interested in electronic, or 
electro-m^chanIcal gadgets send 1/- stamp 
for thi 29 -page, profoundly illustrated 
publication to: 
''ST. ,JOHN'S RADIO," 3 Jews Row 

London SW18. Phone: VAN8822 
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RECEIVERS & COMPONENTS (continued) 

537 

TOSS 5 MARKED 
AND TESTEDSUCH As 

XRioi. Xg,O2.Y.BIO3. XCIOI. Erc, 20- PER PACKET Or IO. 

7'y cs 2ó/ß -KPEER PgcKETTOFM6T 
RADIO Qy 

UNMARKED UNTESTED 20/- Plcr OF 4-0- POST 
DUDS MAYBE Su /TABLE AS Doves 20 /-PMT OF SO, FREE 

ANy 2 PACKETS 37/6 ICRSH WITH ORDER QVANTITy 

KR,WHSTON DEPTPWT), NEW MILLE, STOCKPoR- Dis COUNT 

FOR SALE 

ASK your dealer for American Ferro 
dynamics. " Brand Five " Recording 
Tapes -the best tape value! 

AMATEUR LICENCE Morse Course. 
The new Rhythm Method of teaching 
takes the drudgery out of learning 
Morse and is the quickest known! 
For full explanatory booklet: S.A.E. 
G3CHS, 45 Green Lane, Purley, 
Surrey. 

E. R. NICHOLLS 
47 MIDDLE HILLGATE, STOCKPORT 

RETAIL SHOP 

BUMPER PARCEL 
100 Resistors, 100 Condensers, 100 Cart- 
ridge Fuses, 3 Mains Droppers, 2 Rotary 
Toggle Switches, 6 Paxolin Panels, 2 B.C. 
Lampholders, 1 Transmitter, Chassis less 
Valves, 6 Potentiometers. 201- Post Free. 

No. 2 PARCEL. I ex Unit Mains Trans- 
former 250- 0- 250x4x5x6.3 volts, I Sound 
Output Transformer, I Isolation Trans- 
former, 1 5in. Speaker P.M., 3 Jack Sockets, 
4 Terminal Blocks, 2 Inert Cells, I Telephone 
Fuse Box, I 12 -volt 4 -pin Vibrator, 100 
Cartridge Fuses, 1 Helmet Spot Lamp, 
Nylon Parachute for the youngster, 24 asstd. 
sizes Polythene Bags for the wife, 12 sheets 
Carbon Paper for the lodger, 1 Thermistor 
and if you send a local view (post card) I will 
send 12 High Stab Resistors. All this for 
401 -, Post Free. Don't Miss It. 
High Stab Resistors 6d. each. S.A.E. List 
20 ft. Telescopic Masts 501 -, via BRS Post free 
Mail Order ío- 
33/35 Carrington Field St., Stockport. 

BRAND NEW Adjustable Steel 
Shelving, 73in. high by 34in. wide 
by 12in. deep, Stove Enamelled dark 
green. Sent unassembled. Six -shelf 
bay £3/15/ -. Sample delivered free. 
Quantity discounts. N. C. BROWN 
LTD., Eagle Steelworks, Heywood, 
Lanes. Tel.: 69018. 

PORTER'S RADIO, Component 
Specialist. We have now doubled the 
size of our premises in order to sup- 
ply a larger range of Components, 
Amplifiers and Hi Fi Equipment. Pay 
us a visit or send your enquiries to- 
15-19 Chapel Street, Guildford, Surrey. 
Telephone 4766, Ext. 3. 

FOR SALE 
(continued) 

RED SPOT Transistors 1/9d., six for 
8i -; lmfd to 100mfd Trans. Cons. 2/- 
each. six for 10/ -; Midget I.F.T. 465kc 
6/- pair. 10.7mc 4/- pair: 9V Trans. 
Eliminators 17/6; EP1OK meter £5; 
Silicon Recs. 250V, 500mA 10/ -; 1962 
Catalogue 2/ -. All post free. B. W. 
CURSONS, 78 Broad Street, Canter- 
bury. 

OFFERS ARE INVITED for two Peto 
Scott Pre -tuners and 60W Amplifier 
Rack for communal Radio. Inspec- 
tion by appt. only. Apply: Deputy 
House Governor. R.N.T.N. and Ear 
Hospital, 330 Gray's Inn Road, W.C.1. 
(TER 8855.) 

WANTED 
WANTED: NEW Valves and Tran- 
sistors. any quantity. S. N. WILLETS, 
43 Spon Lane, West Bromwich, Staffs, 
Tel.: WES 2392. 

NEW VALVES WANTED 

Any type, any quantity 

CASH PAID 
R.S.T. 211 Streatham Road, 

Mitcham, Surrey 
Telephone: MITCHAM 6202 

W ANTED: TEST GEAR, Meters, 
Valves. Components, Communication 
Sets. Amplifiers. HUGGETS LTD 
2 -4 Pawson's Road, West Croydon, 
Surrey. 

WANTED: New Valves and Tran- 
sistors. any quantity. Phone Cherry - 
wood 3955. D. AND B. TELEVISION 
131 -131a Kingston Road, South 
Wimbledon, SW19. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WANTED 
(continued) 

NEW VALVES bought. state price. 
A.D.A. MANUFACTURING CO., 172 
Alfreton Road, Nottingham. 

A PROMPT CASH OFFER for your 
surplus Brand New Valves and 
Transistors. R.H.S., Beverley House, 
Manville Terrace, Bradford 7. 

VALVES WANTED 
IMMEDIATE CASH SETTLEMENT 

Must be new 

Phone, write or call 

Radio Facilities Ltd. 
38 Chalcot Road, London N.W.I 

PRimrose 9090 

The valve specialists 

MISCELLANEOUS 

YOUR OWN Kits built up or 
assistance given, Bradford /Leeds 
area S.A.E.: TVS, 19 Aberdeen 
Terrace, Bradford 7, Yorkshire. 

WANTED to contact, London area, 
good amateur radio man for 
exchange of ideas. MONEY, 48 
Friends Road. Croydon, Surrey- 

ELECTRONIC MUSIC? 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes! It has 5 octaves, 2 manuals and 
pedals with 24 stops -ices 41 valves. 
With Its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C, & S., 20 Maude Street, 
Darlington, Durham. Send 21d. stamp. 

PRINTED BILLHEADS, 8 : 5, blue 
ruled, 100 12/6, 250 20/ -, cash with 
order. Print copy clearly. BROOK - 
VALE PRESS, 147 George Road, Bir- 
mingham 23. 
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SERVICE SHEETS 

SERVICE SHEETS for all makes of 
Radio and TV, 1930 -1962. Prices from 
1/- with free fault- finding guide. 
Catalogue of 6,000 models 1/8. 125 
Radio /TV sheets covering many popu- 
lar models 20! -. S.A.E. inquiries: 
HAMILTON RADIO. Western Road, 
St. Leonards, Sussex. 

WHY TOLERATE DELAY when we 
can supply your Radio or TV Service 
Sheet by return of post at 4/- each. 
plus postage. List 1 / , Also Manuals 
for sale and hire. List 1 / -. S.A.E. 
with inquiries please. Mall orders 
on:y to S.P. DISTRIBUTORS, 44 
Old Bond Street, London W 1. 

FAULTFINDER FILES, showing com- 
mon faults that each receiver is 
prone to and other useful servicing 
information, 2/- each. List 9d., plus 
postage. Mail orders only. S.P. 
DISTRIBUTORS, 44 Old Bond Street, 
London WI. 

SERVICE SHEETS, Radio and TV, 
4/- each. List 1 / -. All orders dis- 
patched on day received. Also 
manuals for sale and hire. List 1i -. 
S.A.E. please: SULTAN RADIO, 
Pantiles Chambers, Tunbridge Wells. 
Kent. 

SERVICE SHEETS: also Current and 
Obsolete Valves for sale. JOHN 
GILBERT TELEVISION. 1b Shep- 
herd's Bush Road, London W12. 
Phone SHE 8441. 

SERVICE SHEETS: Radio, TV. 5,000 
models. List 1/ -. S.A.E. enquiries: 
TELRAY, 11 Maudland Bk., Preston. 

CIRCUIT INFORMATION 
18 SET TRANSMITTER RECEIVER 
Description. Operation. Values. Diagrams. 

Tests, etc. P.O. S/- 

38 SET WALKIE TALKIE 
Alignment procedure. Faults. Components. 

Description. Diagrams, etc., P.O. 51 -. 

CAMPBELL 
Everland Road, Hungerford, Berks. 

EDUCATIONAL 
"HOW AND WHY " of Radio and 
Electronics made easy by a new, non - 
maths practical way. Postal instruc- 
tion based on hosts of experiments 
and equipment building carried out 
at home. New courses bring enjoy- 
ment as well as knowledge of this 
fascinating subject. Free brochure 
from: Dept. P.W. 12, RADIOSTRUC- 
TOR, Reading. 

Radio 
Television 

it Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
P.M.G.'s certa., etc. Also Prac- 
tical Courses with equipment. 

No books to buy. 
Write for FREE prospectus 

stating subjects to 

I.C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.I I 

EDUCATIONAL (continued) 

-b ± ßb2 -4ac 

DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

II FIODrydenChambers,OxfordSt U 
London, W.I. 

Name 

_.._..__..._ v 
2a 

LEARN RADIO AND ELECTRONICS 
the new and practical way! Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you Radio in a new, enjoyable and 
interesting way. Construction, ser- 
vicing and fault- finding on equip- 
ment made easy for the first time! 
No previous experience needed. No 
mathematics used. Free brochure 
from: Dept. 11. P.W. RADIO - 
STRUCTOR, Reading. 

WIRELESS. See the world as a 
Radio Officer in the Merchant Navy. 
short training period, low lees, 
scholarships. etc. available. Board- 
ing and Day students. Stamp for 
prospectus. WIRELESS COLLEGE, 
Colwyn Bay. 

THE Incorporated Practitioners in 
Radio and Electronics (I.P.R.E.) Ltd. 
Membership Conditions booklet 1 / -, 
Sample copy of I.P.R.E. Official 
Journal 2/- post free. Secretary. 20 
Fairfield Road, London N8. 

By repairing Radio and 
TV Sets as a Job or as a 
spare Sloe business. Our 
practical course will show 
oo thew y. No previous 

es pm 
way. 

required. 

SEND FOR 
FREE BOOK 
TODAY! 

RADIOSTRUCTOR 
Dept. G77 READING, BERKS 

SITUATIONS VACANT 

A well known Company manufacturing ELECTRONIC 
INSTRUMENTS for SCIENCE and INDUSTRY, require 

SKILLED ELECTRONIC WIREMEN 
as GROUP LEADERS in its Wiring and Assembly Section. 
The selected applicants will be engaged on work which 
is both varied and interesting requiring the use of 

individual initiative. 

IN ADDITION WE CAN OFFER: 

I. Good Rates of Pay. 
2. A Staff Canteen. 
3. Modern Working Conditions, 
4. Sickness and Pension Schemes. 
5. Free Overalls. 
6. Free Tea. 
7, Medical Services. 
8. Free Travel Facilities from the Brentford and 

Southall areas. 

Write or telephone: The Personnel Officer, 

DAWE INSTRUMENTS LIMITED, 
Western Avenue, Acton W.3. 
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Fly as an 
Air Electronics 

Officer 
in the R.A.F. 

The domain of the Air Electronics Officer is the whole 
range of electrical and electronics equipments in an 
operational aircraft. This covers high frequency long 
range communication equipment (both voice and wireless 
telegraphy), VHF communications (short range radio 
telephone), ASV (air to surface vessel) radar, and the 
'black boxes' for the electronic defence of the aircraft. 

Having completed your highly -specialised training 
courses -during which you do about 123 hours flying, 
including two flights abroad -you fly in the V- bombers 
of Bomber Command or on Coastal Command re- 
connaissance. 

You are a key man doing a key job -where success 
depends entirely on your own skill, training and flexi- 
bility. There is nothing run -of -the -mill about it. You 
have a career you can be proud of -and there lies 
satisfaction. 

You are well paid from the very beginning -you earn 
£976 as a Flying Officer of 21. At 25 as a Flight Lieutenant, 
drawing full allowances, you could earn over £1,Soo. 
You travel the world, meeting old friends on almost every 
airfield, making new friends wherever you go. You live 
well in the Officers Mess, and have the opportunity of 
taking part in almost any sport you can name. 

If you are under 26, fit, and hold or expect to gain 
G.C.E. at 'O' level (or equivalent) in 5 acceptable 
subjects including mathematics and English language, you 
are eligible for a Direct Entry commission. Write for 
further details, giving date of birth and educational 
qualifications to Group Captain J. A. Crockett, R.A.F., 
Air Ministry (PW906) Adastral House, London, W.C.I. 

THE FUTURE IS WITH THE R.A.F. 

The.RòyaI Air Force 

SITUATIONS VACANT 
(continued) 

A.M.I.Mech.E., A.M.Brit.I.RE., City 
and Guilds, G.C.E.. etc., brings high 
pay and security. "No pass -no pay" 
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. 242B1, 
London W8. 

TV AND RADIO, A.M.Brit.IR.E., 
City and Guilds, R.T.E.B. Cert., etc. 
on "No pass -no fee" terms. Over 
95% successes. For details of exams 
and courses )including practical 
apparatus) in all branches of Radio, 
TV and Electronics, write for 148 - 
page handbook, free. B.LE.T. (Dept. 
242G), 29 Wright's Lane, London W8. 

UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY, ATOMIC 

ENERGY ESTABLISHMENT, 
WINFRITH 

Electronic Instrument Mechanics 
A.E.E. Winfrith require experienced men 

with knowledge of electronic equipment 
and/or industrial instrumentation for fault 
diagnosis, repair and calibration of a wide 
range of instruments used in nuclear 
reactors and asssociated experiments. 

Men with Services, Industrial or Com- 
mercial backgrounds of radar, radio, 
television, industrial or aircraft instruments 
are invited to write for further information. 
Training in Specialised Techniques is pro- 
vided for successful applicants having 
suitable background. 

Married men living beyond daily travell- 
ing distance may be eligible for housing 
and this will be determined at time of 
interview. A lodging allowance is payable 
whilst waiting for housing. Working 
conditions are good and include sick pay 
and pension schemes. 

Application forms may be obtained by 
sending a post card quoting your name 
address and the reference EL /INST /NAT to 
the Labour Department, A.E.E. Winfrith, 
Dorchester, Dorset. 

CITY AND GUILDS (Electrical, etc.) 
on "No pass -no fee" terms. Over 
95% successes For details of Electri- 
cal Engineering. Applied Electronics, 
Automation, etc., send for our 148 - 
page handbook, free and post free. 
B.I.E. T. (Dept. 242A), 29 Wright's 
Lane, London W8. 

METAL WORK 
METALWORK. All types cabinets, 
chassis, racks. etc., to your specifica- 
tions. PHILPOTT'S METALWORKS 
LTD., Chapman St., Loughborough. 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES IN 
MINUTES from the great book "The 
Principles of TV Receiver Servicing - ". 
10/6 all bookhouses and radio whole- 
salers. If not ln stock, from 
Secretary, I.P.R.E., 20 Fairfield Rd.. 
London N8. 

Please mention 
"Practical Wireless" 

when answering 
Advertisements 
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Mit 3282 HOME RADIO OF AtircaAM 
(Dept. P), 187 London Road, Mitcham, Surrey. 

Shop hours 9 a.m. to 6 p.m. Wed. 9 a.m. to I p.m. 

NOMBREX Vic.. PULLIN SERIES 100 

-` 
,reY! I e -` 

;;" 
; 

rsy 

* 

PRICE E7.12.0. 

SIGNAL GENERATOR 
Transistor unit covering 
200 kc /s to 220 Mc /s in 8 
ranges at an accuracy of 
better than 2 %. RF 
output modulated or 
CW. Audio output of 

1 kc /s. Weighs under 
2 Ib. and size only 
61 x 4 #in. An essential 
instrument for all 
engineers and construe- 
tors. 
Complete with battery. 

JASON "ARGUS" TUNER 
A neat Transistor Tuner covering 
full medium and long wave and ideal 
for use with a tape recorder or 
amplifier. Completely self contained 
with battery and ferrite rod aerial. 
Just plug in. BBC, Luxembourg, 
Hilversum, etc. at good strength. 
PRICE OF PARTS E7.I0.0, post 116. 
ALL OTHER JASON TUNERS IN 
STOCK. 

a, 

- 

Post and packing 316. S 

,- 
Multi -range Test Set 
with wide, clear scale 
and 21 ranges with a 

sensitivity of 10,000 
ohms per volt. A very 
robust and accurate ins - 
trument for the serious 
constructor. Leaflet on 
request. PRICE E12.17.6, 
post paid. 

SPEAKER BARGAINS 
Brand new 2 }in. miniature 3 

ohm speakers, ideal for pocket 
sets. PRICE 1216, post 9d. 
Special offer of high quality high 
flux Sin. units. 3 ohms only. 
For high quality portables or car 
radio. Limited quantity at almost 
half price. PRICE 251 -, post 116. 
Rola /Celestion 12in. P44 in 3 or 
15 ohms. Ideal heavy duty unit, 
10/12 watts. PRICE E3.15.O, 
post 2/6. 

WE STOCK 

L E K T R O K I T 
STILL THE BEST SHORT -WAVER 

GLOBE -KING IOOA 
Explore the world 

Ç_J from your arm- 
.: chair. Build this yi truly amazing one- ( valve battery set e y 

- which gives really 
} gym world wide recep- 

tion at minimum 
cost. Learn morse 

and listen to shipping and amateurs 
etc. Extra stage can be added later. 
Kit of 

100 metres. PRICE `E3 19 6 10 to 
post 116. 

- 

HEADPHONES 
Lightweight 
high -resis- 
tance head- 

/ p h o n e s 
(4,000 ohms) 
ideal for , short wav- 

%` ers, crystal 
sets etc. Brand 

new boxed, IST- , post 116.S.G. 
Brown type 'F', 3716. Brown's 
'Super K' stereo from £6.10.0. 

TRANSISTORS 

Full range of brand new 
boxed MULLARD Tran- 
sistors in stock including: 
0C44 913, 0C45 91, 
OC71 616, 0078, OC81 
81- OC170 916, 0C171 
1016, AFII4 111 -, AFI16 ION 

WE ARE ACTUAL 
STOCKISTS FOR 

H E A T H K I T S 

MOLLARD AMPLIFIER 
New 10 watt ECL86 circuit. 
Printed circuit boards. 1216, 

post 6d. 

VALVE SSAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

SETS D91GDF98, DK96VD4 1, DF91, DK91, DL82, DL94 Set 
4 for 87%6 l 

0A2 
1A7GT 
1D5 
1H5GT 
1N5GT 
1R5 
184 
155 
1T4 
1U5 
3A5 
9Q4 
3S4 
3V4 
5U4G 
5V4G 
5Y3GT 
5Z4G 
BALI 
6AM6 
6AQ5 
BATS 
6BA6 
6BE6 
613H8 
6BJ6 
6BR7 
6BW8 
6CD6G 
BFl 
6FBG 
6F13 
6F14 
61P23 
6K7G 
6K7GT 
6K8G 
6K8GT 
6L18 

11/6 
11/- 
7/6 
9/- 
9/- 
8/- 
$/- 
5/3 
3/8 
5/9 
9/- 
7/- 
6/- 
7/- 

4¡6 
8/9 
6/- 
9/- 

3/9 
3/6 
8/- 
8/- 

5/9 
5/9 
6/9 
5/9 
9/8 
8/- 

27/3 
10/- 
8/8 

101- 
10/- 
10/- 
1/11 

5/- 
5/- 
9/- 

10/- 

6LD20 8/- 
6P1 7/- 
6P25 8/- 
6P28 12/- 
6Q7G 6/- 
6Q7GT 8/- 
6SL7GT 5/9 
6SN7GT 4/9 
6U4GT 9/9 
6V6G 4/8 
BV6GT $/- 
6X4 4/6 
6X5GT 5/8 
7B6 8/- 
7B7 7/6 
705 7/6 
7C6 7/6 
7H7 7/6 
7S7 $/. 
7y4 8/- 
1002 16/8 
1T8 7/ 
12AT7 5/- 
12AU7 6/3 
12AX7 7/- 
12K7GT 4/9 
12K8GT 9/8 
12Q7GT 4/9 
128N7GT 7/6 
12Z3 10/8 
23F2 17/- 
20L1 16/- 
20P3 15/- 
20P4 20/- 
20P5 14/9 
25A60 8/- 
25L6GT 7/- 
25Z4G 8/6 

30L15 
30P19 
30PL13 
35A5 
35L6GT 
35Z4GT 
35Z5GT 
50L6GT 
85E.2 
AZ31 
B36 
CL33 
CY31 
DAC32 
DAF91 
DAF96 
DCC90 
DF33 
DF91 
DF96 
DH76 
DHT7 
DH81 
DK32 
DK91 
DK92 
DK96 
DL33 
DL35 
DL92 
DL94 
DL96 
EABC80 
EAF42 
EB91 
EBC33 
EBC41 
EBFgO 

11/- 
14/8 
12/3 
15/9 
8/3 
6/8 
8/3 
9/- g/6 
8/6 
7/8 

12/3 
10/- 

9/- 
5/3 
7/8 
9/- 
9/- 
3 8 
7/6 
4/9 
g/. 
8/. 

11/- g/. 
7/6 
7/6 
8/- 

9/6 
6/- 
7/- 
7/6 
5/0 
8/6 
3/9 5/. 
8/- 
8/- 

EBF89 
EBL21 
ECC40 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECF80 

CF82 E 
ECH35 
ECH42 
ECH81 
ECH83 
ECL80 
ECL82 
ECL86 
EF39 
EF40 
EF41 
EF42 
EF80 
EF85 
E:F80 
EF89 
EFOl 
EF92 
EL33 
EL41 
EL42 
EL81 
EL84 
EM34 
EM80 
EM81 
EM84 
EY51 
EYES 

8/9 
13/6 
13/6 

5/- 
6/3 
7/- 
8/3 
7/9 
7/9 
$/6 
7/3 
8/9 
7/9 
8/6 
7/6 
9/- 

15/- 
4/6 

11/8 
7/9 
$/8 
4/9 
6/8 
9/- 
7/- 
3/8 
3/9 
9/8 
9/6 
9/- 

12/- 
6/8 
7/3 
8/- 
8/6 
9/6 
7/8 
7/9 

EZ40 
EZ41 
EZ80 
EZ81 
KT33C 
KT41 
KT44 
KTG1 
KT63 
MU14 
N18 
PC95 
PC97 
PCC84 
PCC89 
PCF80 
PCF82 
PCF86 

PCL82 
PCL83 
PCL84 
PCL85 
PENA4 
PEN36C 
PL36 
pLßl 
PL82 
PL83 
PL81 
PX4 
PX25 
PY32 
pY80 
PY81 
PY82 
PY83 
U22 
U25 

8/9 
7/8 
6/3 
6/6 
7/- 

1L8 
5/9 
9/8 
6/6 
6/6 
7/- 

10/ 
10/- 
7/6 
9/3 
7/9 
8/- 

14/- 
9/- 

10/8 
10/- 
10/6 
11/- 

8/- 
11/6 
9/6 
7/- 

7/6 
8/6 

10/- 
9/- 

11/6 
7/6 
7/- 

8/8 
7/9 

/3 
12/- 

U26 
1147 
U50 
U52 
U78 
0191 
U281 
U291 
U301 
U(101 
UABC80 
UAF42 
UB41 
UBC41 
UBF60 
UBF89 
UCC84 
UCC85 
UCF80 
UCH21 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
UF89 
UL41 
UL84 
URIC 
UY21 
UY41 
UY85 
VP43 
VP41 
VP1321 
W76 
W77 
Z77 

2/9/3 1- 
6/- 
4/8 
4/8 

14/8 
17/- 

16/6 
17/- 
21/- 
6/8 
gg/3 
$/6 
719 
8/3 
8/- 

13/3 
7/6 

14/6 
13/8 

8¡- 
8/9 
9/9 

13/3 
7/6 
7/- 
81- 
8/8 
8/- 

ill- 
8/8 

9/6 

18/8 

8/8 

5/- 

4/9 
3/9 
3/6 

READERS RADIO Post 6d. per valve 
extra. 

Any Parcel Insured 
24 COLBERG PLACE, STAMFORD HILL Against itóa éagea. In 
LONDON, N.16 STA. 4587 Any C.O.D. Parcel 3/- 

a. 

THE 
AMATEUR RADIO 

HANDBOOK 
by R.S.G.B. 

341 -. Postage 21 -. 

TRANSISTOR MANUAL, by 
G. E. C., 161 , Postage 113. 

TUNNEL DIODE MANUAL, by 
G. E. C., E1 -. Postage 6d. 

NEWNES RADIO ENGINEER'S 
POCKET BOOK. 1016. Postage 
6d. 

RADIO & TV TEST INSTRU- 
MENTS, by G. J.' King, 251 -. Postage 
I 1 -. 

PHILIPS TAPE RECORDING 
BOOK, by F. Purves, 1316. Postage 
6d. 

CABINET HANDBOOK, by G. A. 
Briggs, 716. Postage 9d. 

PRINCIPLES OF TRANSISTOR 
CIRCUITS, by S. W. Amos, 211 , 
Postage I1 -. 

RADIO VALVE DATA. Compiled by 
"Wireless World ", 61 -. Postage 10d. 

COMPLETE CATALOGUE I1.. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 
Open 6 days_9 -6 p.m. 
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NOT DODGY 
YOU WILL BE TOP 
OF YOUR GIRL'S HIT 
PARADE WHEN YOU 
PACK A . -. 

PARISIENNE! 

PRACTICAL WIRELESS 541 

-SWINGIN' !!! 
ROPE IN LUXEMBOURG ! 

WITH THE FANTASTIC 

PARISHENNE'! 
A SUPERB POCKET TRANSISTOR 

This amazing little set 
HAS TO BE HEARD TO BE BELIEVED 
We will supply ALL components at a 

total cost of only 
YOU CAN'T GO WRONG 

Free advice bureau, second -to -none service 

Dozens of continentals come rolling in! 
LUXEMBOURG ROMPS IN LIKE 
THE LIGHT!! Fully tunable over long 
and medium waves; the complete novice 
and experienced constructor alike will 
delight in building it. Already excellent 
reports have reached us from all over 
Europe and the U.K.! You will be 
ASTOUNDED by its tremendous 
volume and truly remarkable performance. 
Build -up presents NO PROBLEMS! 
EVEN to the COMPLETE NOVICE! 

Components include a built -in ferrite 
rod aerial, high quality Sin. moving coil 
speaker, printed circuit, elegant style 
cabinet, etc. 

A fully illustrated booklet, complete 
with step -by -step assembly instructions 
and all other data, comes to you for only 
219 extra; PP4 press -stud type battery 213; 
post and packing on the lot 216. 

SO GET WITH IT ! t III and build yourself this superb little set NOWT 
PUT THE WORLD IN 

YOUR POCKET ! 

and all your components top quality and fully guaranteed. 

Please Note -We have now opened a new Service Dept. for Transistor Radios and Kits employing the finest 
Transistor Designers and Engineers we have been able to obtain. If you have purchased a Radio or Kit from 
elsewhere and not had satisfactory results, send it to us for inspection with stamps for return postage -If 
repairable we will quote or offer a generous allowance against one of our models in working order. 

Car Aerials. Adjustable angle tele- F.T.R. II. Tape Recorder Kit. Sub - 
scopic. 12in. closed, 36m. extended with assembled, finished in one hour. Size: 
Co -ax plug, 1716. Post paid. 6 x 81 x 2/in. Fully portable. 20 min. 

play. Send ;or illustrated leaflet. S.A.E. 
Kit cost E6.19.6. P.P. 3,6. 

Transistors: 0076 416, 0071 5, -, 
Japanese Audio 216, SB30S 716, 0C170 
101 -, 0077 12,6, 2N398 101 -, 513240 716, 
OC42 3,6, XA701 6, -, GET 103 6, -, 
OAIO 6, -, 0A2 203 716, OAS diode 5, -, 
0A2 202 716, Latest miniature diode 
0A90 21 -, XC141 power output as 
0C16, only I0, -, XA116 6, -, general 
purpose diodes II -. P.P. 4d, on each 
transistor, All these are new and guaran- 
teed. 

0C28 15,-, 0C35 15, -, OCP7 I I S, -, 
OC200 12,6, P.P. 6d. 0C44 516. 0A47 
V.H.F. or h /speed switching diode 1,6. 
.0A86 4,-, 2N456 19,6, 0C28 and 0C29 
IS' -, CGI2E diodes 21 -, S8345 616, 
S83467,-. 
12 -way Tag Board, with resistors and 
condensers as follows, all lin. watt 
transistor type: two 10 meg., two 0.01, 
one 3.9 M, 5.6 M, 3.3 M, 1.2 M, 2.2 M, 
470 t2, 470K. All for 2,-. P.P. 3d. 
I4 -way miniature Tag Board, 81 -. 
P.P. 3d. 

Window Fixing, type for portable, 16,6, 
post paid. 
Due to a large surplus purchase we are 
now able to offer ten different colours 
and types of Rexine for covering Cabinets. 
Record Players etc. Can be fixed with 
any adhesive, any size available. I,- 
per square foot, P. & P. 4d, over 12 
square feet, P. & P. free. Send I,- plus 
S.A.E. for samples. Tygan & Vinair 
Grill Material also available, wonder- 
ful range of types and colours at 2,6 
per square foot, carriage paid, sam -. 
pies I1 -, plus S.A.E. 
High Stability Resistors, I% & 2% } 
watt, standard values only from IO 
OHMS to 470K OHM. 8d. each P. & P. 
FREE. 

WANTED URGENTLY 
N.P.N. Transistors in large quantities 

WOLVERHAMPTON RADIO & TV SUPPLIES 
43 BIRMINGHAM RD., WOLVERHAMPTON Service Dept: 42 Darlington St. Wolverhampton 
Terms:- C.W.O. to avoid delay. All orders mailed by return, subject to stocks surviving the onslaught! 
All components can, of course, be supplied individually. Fuller details andJor prices by request, write (S.A.E.) or call 

Tel.: Wolverhampton 20315 
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EXPLORE THE WORLD ON THIS 
I -VALVE SHORT -WAVE RADIO 

Total 
Building 

Coats 

3516 
P. & P. 

2/ -. * Receives speech 
and music from all over the world 

Construction price includes valve and one coil 
Covering 40 -100 metres. 
Can be extended to cover 10 -100 metres. 
Suitable headphones 11/3. Can be converted to 
2 valve. 

THE IMPERIA 

All parts sold separately. Wiring diagrams and 

parts list supplied free with orders, or separa- 

tely,1 /8 each item. AFTER SALES SERVICE 

THE 

AIROLO 
6 -STAGE 

POCKET 

TRANSISTOR 

PORTABLE 

In attractive two -tone contemporary case, with gold 
plated speaker grille and attractive dial. Size only 55 x 
3} a laina. No aerial or earth required -completely 
self contained. Genuine 3in, high dux PM speaker. 
First grade transistors. Push pull output -258 
watts. Volume Volume control with on /off switch. Condenser 
tuning. Easy assembly on eyeletted circuit board. 
Total Building £4.19.0 Cost. 
p. A P. 2/8. (Long wave 8/- extra). 

The RIETI 
6 - STAGE SUPER SENSITIVE 

TRANSISTOR PORTABLE 
Simple to Build. Ah First Grade Components. 
A truly portable transistor radio giving full 
medium wave reception. Incorporates Sia. 
High Flux Speaker, pun -push output, Brat 
grade transistors. 
High -Q fer- 
rite aerial, 
socket for 
car aerial, 
pre -tagged 
c i r c u i t 
board for 
easy 
str uctf on. 
Attractive 
caeewith gold i i.: i 

plated grille. 
Long wave 
8/- extra. 

P. 
Total BBuildding Cost £5.2.0 

CRYSTAL RECEIVER 
Covering medium wave band. Ideal for the 
beginner! All components Including case for 

11/6 P. 
1/3 

P. 
extra. 

1 /6. Suitable headphones 
V 1A 

An easy to build f, = rausistor Portable euperhet, which can be built by the 
constructor. 
Pre -Assembled circuit board for easy construction, All components are 
new. S inch Speaker giving good tone and output. 
Attractive case of exclusive design 8 x 25 x 2} with gold plated grill. 
Specially designed matching coil for use in car. Only first grade fully 
guaranteed matched transistors and diodes are used. Anyone can build 
this set for £1.176. P. a P. 3/- (Long wave (i/- extra). Everything supplied 
except soldering iron. 

EASY TO BUILD 

THE "TINYMITE" 

'16 

TWO STAGE 
TRANSISTOR SET 

The set that looks like a Radio Set. 
Attractive Case. Mini .0005 Tuner. High Q 
Litz Coil. Works for months off No. 8 Battery. 
Simple to construct in 15 min. 
Medium A Long Wave coverage. 

Total Building 256` P/.A P. 
Coate 

Suitable headphones 11/3 

MINISETS LTD. Hatherley Mews London E17 

,SOLDERING 
EQUIPMENT 

PRECISION SOLDERING 
tor the 
ELECTRONICS INDUSTRY 
Comprehensive range- Robust & Reliable 
- Light weight - Rapid heating Bit sizes 
3/32in. to 3 /8in. - 'Permabit' or Copper 
bits All voltage ranges 6 /7v. to 230/ 
250v. - Prices from 21/, 

Also 
Plastic Cable Strippers 
Miniature Solder Pots 
Heat Guards 
Long Life Bits 

Illustrated is the 2Sw. 3 /16in. replaceable 
bit model with safety shield. 

ADAMIN- new range of pre- I 
cision micro -soldering instruments- I 

Have you had details? 

Brochure No. SIO sent free on request. 

Sole proprietors and manufacturers: 
LIGHT SOLDERING DEVELOPMENTS LTD. 

28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams) Litesold Croydon 

Become a Television 
expert this easy way 

The Bennett College offers you a complete course 

THE Bennett College offers you personal tuition in a 
course that's non -mathematical and particularly 

easy to follow. It contains clear diagrams which cover 
everything you want to know from beginning to end 
(and even includes the basic principles of sound radio 
if you wish). 

The complete home -study course covers everything: 
Production of the signal, scanning and reproduction of 
picture from signals. Aerials, types and purposes. The 
cathode -ray tube. Time -base oscillators, and output 
circuits. Synchronisation. Video frequency amplifiers. 
The TV tuner, turret incremental, etc. Television test 
gear. Television faults. 

For more details, please fill in the coupon below. 
Your studies cost very little and the book you need is 
included in the cost. r---- - - ---All 

fo THE BENNETT COLLEGE (Dept. 104NTV), Sheffield 
Please send me details of the new 

TELEVISION SERVICING COURSE ' 
' 
I 

NAME 

ADDRESS 

I 
' 
I 

_ AGE 

L___Al/ AI AEI ___J 
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UNIVERSAL AVOMETERS 
Guaranteed perfect working order. 
Supplied complete with leads, 
batteries and instructions. 
Model "D" 34 range 88.19.8 each 

bdel "7" 60 range 511.5.0 each 
Model "8" 20,000 ohm/ 

volt model 15 (ins. 
Registered post 5/- extra. 

R.C.A. AR.88 L.F. RECEIVERS 
These world famous 14 valve receivers are offered In excellent 
condition, fully tested and checked oefore despatch. Fre- 
quency coverage on 6 bands is 75 to 550 kc /s and 1.5 to 30 Mc /s. 
Completely self contained except for phones or speaker. Opera- 
tion for 110 /200 /250 volt A.C. 232.10.0 each. Carriage 30/- extra. 

AMERICAN C.B.S. TAPES 
5ín. std. 600ft. 13/. 
5in. L.P. 9001 í. 28/8 
51.n. D.P. 1200fí 32/- 
Siln. std. 900ft. 18/. 
511n. L.P. '1200ít, 19/8 
5íln. D.P. 1800ft. - 37/- 
710. std. 1200ft. 21 /- 
71n. L.P. 1800ft. 28/8 
Tin. D.P. 2400ft. 47/- 

Brand new and guaranteed. 
Please add postage. S.A.E. for 
fall list. 

24 VOLT D.C. 
PUMPS 

100 gph impeller 
type. Sul table 

for water. 15 /8 each. 
P. & P. 2/6. 

MINE DETECTORS No. 4A 
Will detect all types of metals. Fully portable. Complete equip- 
ment supplied and tested with instructions. 39/6. Carriage 10/6. 
Battery 8/6 extra. 

PRECISION COMBINATION 
VOLTMETER /AMMETER FOR A.C. 

AND D.C. 
Two separate instruments housed in 
polished wood case. gin. scales with knife 
edge pointers. Ranges: 

Volts A.C. and D.C. 160 -380.600 v. 
Amps. A.C. and D.C. 25-50-150-200A. 

Supplied complete with all current 
shunts, leads and leather carrying ease. 
Manufactured by Elliott Bros. Supplied 
brand new. 29.19.8 each. Carriage 7/6. 

FIELD TELEPHONES TYPE "F" 
Ideal for all Inter -oom sys- 

tems, house, garage. oMoe, 
building sites, etc. Generator 
bell ringing, 2-line connec- 
tion. Suppile' complete 
with batteries and wooden 
carrying case, fully tested 
£410.8 per pair. Carr. 5 / -' 

BC-22I FREQUENCY METERS 

Frequency coverage 125 kc /s to 
20 Mc /s. Complete with crystal. 
valves and calibration charts. 
First class condition. Price 
27.19.8 each. Carriage 10 /6. 

P.C.R. COMMUNICATION RECEIVERS 
6 valves. Frequency coverage wi 3 bands: 850 -2,000 metres, 190- 
550 metres and 6 -18 Mc /s. Super -low motion drive. AE trimmer. 
tone control, built ln speaker. AS NEW 28.19.8 each Carr. 7/6. 
P.(.R. 2 RECEIV. :Rs 
850 -2,060 metres. 190- 
550 metres 6 -22 Mc /s. 
output for phones or 
3 ohm speaker. As 
new 25.19.8. Carr. 
7/6. Both above mo- M1í 

dels can be supplied ¡. 
with internal power 
unit to operate on 
200 /250 v. A.C. at 
39/8 extra or alter- 
natively plug -In ex- 
ternal power units 
are 35/.. 

IkV.A. ISOLATION TRANSFORMERS 
230 v. pí1., 230 v. sec. Boxed. 25. Carriage 10 / -. 

230/250 VOLT A.C. 
MOTORS 

Size OM. x 31n. dia.. PO watt rating. 
5.000 r.p.m., 'in. drive spindle. 
Brand new. 22/8 each. P. & P. 1/6. 

NATIONAL. H.R.O. RECEIVERS 
BRAND NEW! Senior model, table 
mounting. Complete with a full set of 
P coils covering 50 kc /s to 30 Mc /s. 
Supplied complete in original transit 
cases, £25. Carr. 20/ -. Power units to 
operate direct from 200/250 volt A.C. 
59/8 extra. 

JEMCO 20,000 
OHM /VOLT 
TESTMETER 

D.C. and A.C. volts 
up to 1,000 v. Current up to 
500 mA. 
Resistance up to 
5 megohm. 
Decibels from -20 
to + 36dB. 
Supplied brand 
new, guaranteed 
with instructions. 
leads and battery. 
5 gns. P. & P. 2/6. 

COSSOR 339 DOUBLE BEAM OSCILLOSCOPES 
O fared as received from the Ministry. Complete and of good 
appearance but supplied unserviced. Only 27.19.3 each. Carr. 10/6. 
CADMIUM SULPHIDE PHOTOCELLS. Very sensitive 
photo conductive photo cells. Full data supplied. 12/8 each. 
P. & P. 6d. 

CV.32S I inch C.R.T. 4 volt beaten New. boxed. 15/8 each. 
P. & P.21, 

CT -53 SIGNAL GENERATORS 
Precision instruments covering 8.9 
to 15.5 Mc /s and 20 to 300 Mc /s on 6 
bands. Variable attenuator from 1 
microvolt to 100 millivolts. Opera - 
tlOn 110 /200 /250.volt A.C. Supplied 
in perfect working order complete 
with calibration charts. 
19 gas. each. Carriage 10/6. 

* PRECISION A.C. AND D.C. VOLTMETERS 
Two ranges, 160 and 323 volts. 81n. mirror scale with knife edge 
pointer. Housed in polished wooden case. Ideal for schools. 
labs.. etc. Supplied brand new. 25.19.6 each. P. & P.3 /6. 

7.5kV.A. AUTO TRANSFORMERS 
0-115-230 volts. Brand new, boxed, £15. Carriage 10 /-. 

COLLARO STUDIO TAPE TRANSCRIPTORS 
Brand new 1962 model. 3 speeds, 3 
motors, digital counter, etc. Fitted 
with latest Bradmatic heads and 
interlock button. Supplied with spare 
spool, instructions and fixings. 
10 ens. each. Carriage paid. 

CLASS "D" WAVEMETERS Mk. I 

Heterodyne c' stal controlled fre- 
quency meter covering 1.9 to 8 Mc /s. 6 
volt D.C. operation. Supplied brand new 
and complete with crystal, valves, spare 
vibrator,' headset and Instruction 
manual. 59/8 each. P. & P. 3/6. 

T% 0 ~K 
(RADIO) LIMITED 

Phone: GERRARD 8204/91:)5 
Cables SMITHEX LESQUARE 

--3 -34 LISLE STREET, LONDON, W.C.2 
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Home Constructors LOOK! 
VERSI OF 

T17Ó `JUNIOR Mkll' THE 'JUNIOR 5' RADIO 1J 
NOW SUPPLIED COMPLETE Willi PRINTED CIRCUIT 
BOARD AND FREE GIFT (IF MINIATURE EAR PIECE 
An easy "first step" set for the young constructor. This miniature 
marvel with the BIG performance has an Internal Ferrite rod 
aerial-5 transistors and 1 diode- separate medium and long 
waveband control -200 milliwatt push -pull output -21in. moving 

coil speaker -unbreakable plastic case with 
carrying handle. Complete with full instruc- 
tions. Circuit diagram 1/6, tree if all parts 

P. & P. 2/- bought. All parts sold separately. 
£2.19.6 

THE SUPER `SONIC SIXTY' TRANSISTOR 
VALUE RADIO KIT 
(3 Mullard transistors, 1 diode, internal ferrite rod aerial, 7 x 4 high 
quality speaker, printed circuit, 500 mW push -pull output. MW 

and LW calibrated direct drive assembly. 
Highly polished handsome walnut cabinet. 
Inst. Book 2/6. Complete kit, inc. Battery. 

P. & P. 4/6 All parts sold separately. 
£8.19.6 

TRANSISTOR AMPLIFIER 
COMPLETE WITH 
Sin. MOVING 49'6 
COIL SPEAKER P ut' 2/- 
1 watt full transistorised Amplifier. 
Incorporates 2 power Transistors and 
3 G.E.T. 114 Transistors in push -pull -complete with separate 
tone and volume controls on 21 x 411n. printed circuit board. Oper- 
ates from Ever Ready P.P.11 Battery. Suitable for use with the 
Staar Galaxy Player. 

THE STAAR `GALAXY' 
9v. Battery Operated 

Single Player `2. 1 .6 
Complete with P.U. P. & P. 2/6 t. _ 

The ideal deck for your transistorised portable Record Player, 
complete with Cartridge and Stylus. Size 7/ x 61n., depth below 
motor 21ín. Attractive two -tone grey finish. Ideally suited for use 
with the above Transistor Amplifier. 
Specially offered together with the above Amplifier for 
£4.19.6. P. & l'. 3/ -. 

October, 1962 

Wirecomp's Finest Ever Value Offer- 

THE `REALISTIC 7' 
FULLY 
TRANSISTOR- 
ISED PORTABLE 
RECEIVER 

the highest professlom.l 
standards-is now avail - " 
able to the home con- 
structor. Comprises 7 
Mullard Trans. 0C44, 
0C45's, 0071, 0081D, and ßü 
2 OC81's, plus 0A70 Crys- b.:.. 
tal Diode- Delivers 350 -- 
millíwatt output to 4ín. 
high flux speaker -IF 
frequency 470 Kc /s.- 
fully tunable over medium and long wave -bands, All components 
mounted on single printed circuit board, size 51 x 511n. Attrac- 
tive two -tone plastic cabinet with carrying handle -size 7 x 10 x 
3 }in. with easy to read dial and socket for car aerial; choice of 
Red /Grey. Blue /Grey or all Grey. Complete with full instruc- 
tions. All parts sold separately. 

WIRECOMP'S fb I9 6Inng ee Ps 
9 PRICE battery 

cludi - Fr 
Value 

.P 
3/ 

P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought.) 4) 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W9. 

TEL: CUNNINGHAM 9530 
Hours of business: 9 a.m. to 6 p.m. Open all day 

Saturday. Opposite Paddington General Hospital 
Buses 18B and 36 pass the door. 

"There is no Virtue 
without Courage 

No Reward without 
Labour" 

Not simply a school motto but at 
B.N.R.S. a creed and a way of life. 
We owe to it all we have and are. 
If you are prepared to make it your 
motto and live up to it, we can 
help you get to the top. It will take 
time, it will take effort, it will take 
courage and, as if this were not 
enough, YOU WILL ACTUALLY BE 
CHARGED FEES! 

If we haven't succeeded in putting you off, 
write for details, today, to: 

Mr. J. SYKES 
M.Brit,I,R,E., M.I.N.) 

Principal: 
BRITISH NATIONAL RADIO SCHOOL 
Red Lion Court, Stalbridge, Dorset. 

Britain's premier Radio Correspondence School 
specialising in City and Guilds examinations. 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW 
GUARANTEED 

FOR 
ít1 7/6 5EÁ6 6/- 
1(23 8/- 6BE6 7/- 
1F1 8/- 60116 5/9 
1E3 7/e OBJG 5/9 
IFDI 8/- 61357 8/9 
1I'D9 7/6 30W6 7/6 
11,4 6/9 GBW7 2/- 
iPl 9/- 4D2 4/- 
íP10 7/8 Gí'12 4/- It'll 7/8 6116GT 2/- 
i iCI 6/- 6J7OT 7/e 
135 6/- 6K70 5/6 
1174 7/e 6K8O 6/- 
IU5 5/6 6Q70 5/6 
3Q4 8/- 68L7GT 8/- 
384 7/6 6SN7GT 6/- 
Ivi 8/86V6G 7/6 
sUdo 7/8 0X4 5/- 
5Y3OT 5/- 6X50 5/- 
dZ4G 9/6 78i 9/6 
5AK6 6/6 8D3 4/- 
6AL5 4/- 12AD6 11/6 
GA56 4/- 124110 10 /- 
6ÁT6 6/. IIAT7 6/- 

THREE MONTHS 
12AU7 6/9 
1SAX7 6/9 
1213E6 8/8 
1.20117 10 /6 
12KSUT11 /- 
1IQ7uT 7/6 
16AS 9/- 
25A60 8/6 
25L6GT 7/6 
'25140 9/- 
3OC1 7/6 
S0L1 7/8 
35L6GT 9/- 
35W4 8/6 
35240T 8/- 
53KÚ 10 /8 
5763 7/6 
80 6/- 
DAF91 7/6 
DAF96 9/- 
DCU90 12/6 
DF91 7/6 
DE96 9/- 
DH76 7/6 

0077 
D11142 

6/- 
8/6 

6591 
EF92 

4/- 
6/6 

PL82 
PL63 

7/- 
7/6 

D11150 10 /- EL41 9/8 PY81 6/9 
DK91 7/6 ELM 7/- PY82 7/8 
DK96 9/- 6584 10/- PY83 -/S 
UL9'2 7/6 E1185 10/- 85A1 9/8 
UL94 6/6 EY51 7/6 U37 11 /0 
DL96 8/- EYe1 10 /- f'S2 7/8 
EB91 4/- 6140 7/6 U78 7/8 
EBC41 10/- EZ80 6/- U78 5f- 
EBF80 8/6 EZ81 6/9 U142 7/6 
ECC81 6/- HVR2 9/6 UBC41 8/0 
ECM 6/9 KT33C 6/- UCH4S 9/0 
Eche) 6/9 KT66 11/6 UF41 8/6 
ECC84 7/6 N 17 7/6 ÚL41 8/3 
ECF80 8/8 518 8/- UY41 7/6 
ECF82 8/- N19 7/6 W17 
ECH4'2 9/- N709 7/- W76 4/6 
ECH31 10 /- PCC84 7/6 Wl42 8/6 
ECL80 8/8 PCF80 7/6 X17 2/6 
El'LSS 91- PCF82 7/6 X142 9/- 
EF41 9/- PCL8'2 8/- X150 9/. 
EE80 8/- PCL84 9/- Z77 4/. 
EE86 9/- PL81 12/6 ZD17 7/6 

High Stabili y Resistors IW 5% 50 O to 1M, 9d. Midget Ceramics 500 v. 9d 
Coax. Super quality lin., 6d, yd, Plugs 9d, Socket 9d. Silioon H.T. Recta, 
250v. 300 MA lin. x ; in, 17/6, Contact Cooled 250v. 50 MA 6/6. 85 MA 8/6. 

NEW TRANSISTORS BY MOLLARD. OCio, 0Ú26. OC66, 25/ -; 0044, 
0045, 9/ -; 0070, 0071,13/-; OC72, 7/6; OC72 matched in pre. 16/ -; 0074, 
0075, 0í778, 0081, 7/8; 0082, 0C170, 9/6. 

VALVES MATCHED IN PAIRS 
EL84 17/ -, N709 17/ -, 6V6G 17/ -, 6BW6 18 /- per pair. Push Poll O.P. 
Transformers for above 3 -15 O 14/8, P. & P. 1/6, 12in, P.M. Speakers 
3 II 24/6. Baker's "9elhurst" 12in, 15 Cl 15W, 99/ -, 12in. Stereo Model, 
27.7.0. 

SETS OF VALVES 
DK91, DF91, DAF91, DL92 or DL94, 19/8 ECH42, EF41, EBC41, 
DK96, DF96, DAF96, DL96 27/6 EL41, EZ40 37/6 
1C3, íF1, 1FDI, íP1 27/8 UCH42, UF41, UBC41, 
155, 1T4, 195, 354, or 3V4 19/8 ÚL41, UY41 35/- 
Postage and packing ed. Over El poet free- C.O.D. 2/6- 
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S U1I111r1'0 % PARK RADIO LTD. 
FOR POST HASTE -POST FREE SERVICE ,N.,NV-NMN 

MARTIN RECORDAKITS 
The following recorders, available now in four track, are a proprietary range of machines in kit or mbled form. This enables you to take advantage of 

dmass pmdnetlon techniques and prices, should you wish to assemble yourself. The components used are the lines) available, with O.t'.A, valves, and the 
ecks are the latest having all the Improvements B.S.R. and Collaro make its m time to time, heads, etc. The amplifiers are packed In special cartons with 

instructions to enable anyone to build. We are confident you will find these recorders very good value, they have 00.11 built up to a standard and not down 
to a price. 

HALF TRACK QUARTER TRACK 
B.S.R. TOO Monardeek, latest model 5lin. spool CASH 29,9.0 

Deposit 21.2.0 and 9 monthly 21.1.0 
Tape Amplifier for B.B.R. deck, printed circuit ready wired, with 

ECC83, EC1.S2, 1421185 and EZ,i1. Complete with all 
plugs, sockets, panels, knobs, etc. The whole amplifier 
mounts salo the deck, making a self contained unit CASH £8.0.0 
Deposit £1,0.0 and 8 monthly 21.1.0 

Case with 71n.: 4ln, speaker, In two tone grey CASH 24.4.0 
Complete Kit au above CASH 22:.0.0 

Deposit 22.4,0 and 12 monthly 21.10.8 
The above recorder can be supplied assembled, tested and com- 

pl^.te with tape and microphone for CASH 226.0.0 
Deposit £2.10.9 and 12 monthly 22.1.0 

Collars Studio Deck. Very latest model 3 speeds 71n, spools CASH 212.10.0 
Deposit 11.5.0 and 12 monthly 21.0.8 

Tape Amplifier for study deck, with ready wired printed sircult 
control and input panels, mains and output transformers. 
Complete with valves, knobs, plans, screws, etc. EFS6, 
ECC83, F.M84, EZ81, OA81 and 2 EL04. 3 watts output. 
Magic eye, radio and mie. inputs, EX LI: socket, tone 
and monitor controls. Can be used as an ampafierCASH 111.11.0 
Deposit 11.9.0 and 12 monthly 19/- 

Care for above including Sin. x Sin, speaker 15.5.0 
Total Kit as above CASH 129.0.0 

Deposit 12,18.0 and 12 monthly 12.8.2 
We can offer the above recorder, complete with tape and micro- 

phone, in a De Luxe two tone grey cabinet, assembled for 285.0,0 
Deposit 13.10.0 and 12 monthly 22,18,2 

This Machine L listed at 39 gna, by makers and is a very good buy. 

Building Instructions available at 2/8 each kit (refunded it kit bought), 

B.S.R. TD2 CASH 211,11,0 
Deposit 81.4.0 and 1.' monthly 19/- 

Tape Amplifier as over, but quartet track CASH 29.9,0 
Deposit 21.0.0 and 9 monthly 21.1,0 

Case, two tone grey, with speaker £9.9.0 
Complete Kit as above CASH 225.0.0 

Deposit 82.10.0 and 12 monthly £2.1.6 
Colaro Studio Deck, 4 track CASH 517.17.0 

Deposit 61.18.8 and 12 monthly 21.9.6 
Tape Amplifier, ae over, but 4 track CASH 212.12.0 

Deposit 21.7.0 and 12 monthly 21.0.8 
Case with 91a. n Oln. speaker 15.3,0 
Complete Kit 4 track Collar, CASH 834.0.0 

Deposit 23.8.0 and 12 monthly 12,15.8 
Tape Pre- amplifier for Collaro deck, with power supplies, ECC82, 

EC1.8'2, 0280 and EM85, Radio and Hic, sockets, gives 
an equalised output of 400 in /Volts 

Halt Track CASH 28,8,0 
Deposit 21,0.0 and n monthly 81.1,0 

Quarter Trrek CASH 28.9.0 
Deposit 11.0.0 and 9 monthly 21.1.0 

Marriott Tape Reads, 4 track type 1./RPS17 and LIES/9 Record/ 
Playback and Erase with mounting bracket for Studio 
deck. 

Pair Complete (Marriott list price is 88.14.0) CASH £4.4.0 
Marriott 2 track type R /RPI1 Record /Playback only with bracket 

for Studio deck. ideal 3rd head 11.7.8 
Pressure pad (Studio deck only) 3/8 

M.S.S. 2 track type DR1 and DEI ltccord /Playback and Erase 
Sets only 11.2.8 

THE ABOVE SETS ARE BRAND NEW, OBTAINED DIRECT FROM 
MAKERS 

JASON F.M. TUNERS 
FMTI, complete with vales CASH 28.17.8 

Deposit 51.1.3 and ti monthly - 11.2.9 
FMT2, complete with valves, Lesa : ower CASH 87.17 .0 

Deposit 81.0,0 and 7 monthly 21 2,0 
FMT2, complete with valves. Sell powered CASH 68.15.0 

Deposit 81.0,0 and 9 monthly 81.1 .8 
FMT3, complete with valves. Less power ' CASH 9[.12.0 

Deposit 21.0.8 and 9 monthly 21.1.4 
FMT3, complete with valves. Sell powered CASH 912.0.0 

Deposit 91,4.0 and 12 monthly 15 /10 
Power pack kit ready drilled cheeses for ''M'l'1, etc 22.12.6 
The instruction hooka are included in all kits but are otherwise 2 /6. 
JTV /6, switched F.M. and TV. Sound self powered. All valves. 

CASH 214.15.0 
Deposit 91.2.6 and 12 monthly 21.4.5 

Mercury 2, as JTV P2 but leas power, with all valves CASH 210.15.0 
Deposit 11.0.0 and 18 monthly 11.0.8 

The Instruction hook is again included but is otherwi., 318 each 
All the above units are available ready built ani aliened. Price on request, 

ARMSTRONG RADIO CHASSIS 
T4B Y.H.F. Tuner, ,eli p,,.c,reI l4SH 221.18.0 

Deposit 22.0.6 and 12 monthly 11,16.1 
ST /3 Mk, 2 A.M./F.M. Tuner. self powered CASH 227.16.0 

Deposit 22.18.8 and 12 monthly 
AF208 A.M. /F.M. Radio Chassis, bass and treble controls 

P.U. inputs, single ended output stage CASH 122.18.0 
Deposit £2.8.8 and 12 monthly 11,17.9 

Jubilee Mk. 2 A,M. /F.M. Radio Chassis with push pull output CASH 130,12,0 
Deposit £3.0.0 and 12 monthly 22.10.8 

Stereo 55 A,M,IF.M, Radio Chassis, single ended output stage on 
both channels. Separate tone and volume CASH 632,16.0 
Deposit 23.5.8 and l2 monthly 62.14.5 

Stereo 12 Mk, 2 A,M. /F.M, Radio Chassis, Push pull output, separ- 
ate controls both channels 143.10.0 
Deposit 14.7.0 and 12 monthly £3.12.4 

Bose dial escutcheon is available for AF208 awl Jubilee. Price 7/6. 
Tndividuyl bullets giving Bull descri'tion and technical details. 

GRAMOPHONE EQUIPMENT 
B.S.R. CA 14 Tun/ if cartridge r tSlr £7.15.0 

Deposit 11.0.0 and 7 monthly 11.2.3 
Garrard Autoslim, new unit CASH £8.14.6 

lleposit 61.0.6 and 8 monthly 21.1.9 
Garrard Antonini De Luxe CASH 112.14.8 

Deposit 61.5,8 and 12 monthly 21.1.1 
Philips A01016, new transcription unit (changes on 40 rpm) CASH 118.10.0 

Deposit 21.7.0 and 12 monthly 11.4.4 

REGENCY 
Resistors 2 /8, Controls 9/ -, Condensers 15/./. Knobs 2/8, Station dial 5/8, 
.p.B. gang Si'. Mallard 0045 10 /- arch, 0072 matched pair 18/-, OA81 3 /., 
Battery 1 /8, WIC switch 318, Repanco TT49, '1T45, and 1746 all 5/- each, 
PR' 12/8, RFC1 2/8. 7in, x Cim. speaker 19/, Orouirbeard 1/3. 
Complete Kit, leas cabinet )'ASH £8,12.6 
Transistor Cabinet in two tone grey "Vynalr" 10 x 8 x 3lia. for 7 x 4 

spea_er, no control holes have been drilled, Ideal 
Regency, etc. 11.12.6 

TRANSISTORS 
Mallard have reduced the prim of many Transistors to: OC44 11 / -, 0045 10/.. 
OI'71 8/8, 0171 8/0, Oc7'_ 8 / -, 01'70 8/., Oí'70 8/ -, OCnl 8 / -. These are their 
new list prices. Why buy Surplus, 0(272 in matched pairs only at 16)- pair. 

olloe 

P.W. "POCKET SUFERHET" 
OSMOR PRINTED CIRCUIT VERSION 

Osmnr rod aerial S /0, I.o :1. ,lid Osc. coils 2'/ -, Dsu,,., driver 8/3, Demo, 
output J / -, Set lrsnsisto.o an, l diode 43/ -, .1. R. giat : 17/8, Trim liters 1/3 
each, Set condensers 15/ -, Set resistors 5/ -, Ard,nte volume c, rol 8 / -, 
WIC switch 3/8, Speaker 17/10, Hardware 4/ -, feinted c 

r 

cult n/S, New 
ease and dial 12/8, Battery PP4 2/3. leaflet giving full illustrated detalle 1 /8. 
All the a' oee components II ordered at one time CASH £8.10.0 
0snrore undertake to align this receiver for 10 / -. 

"W EYRAD" 
Weymouth Radio d Transistor sul,^rhe', using the P50 coils as they 
advertise In this journal. 0011 /IA 0.e., col 5/4, P5012Ct' 1st and 2nd 
I.P.T. 5/7 each, P.5t/3U1; Ord 1,0', r. oi.. IlA2W rod aerial 12/8, l.FDT4 
driver 3/8, l'ACI printed circuit 8/0, Instruction hook 2/ -, set resistors 7/8, 
Vol. control D.P. 8 / -, set condensers .0/ -, J.S. gang 12/8, Beehive trim- 
mers 1/3 each. WIC switch o /8, dial and knob 5/8, battery PP11 5/8, 
Battery plug 1 / -, OAel 3 / -. Set of Mallard transistors 53/8. Car aerial 
coupling coil 1 / -. 
35 ohm 71m x Sin. speaker, ideal for Weyrad circuit 11.7.6 
Transistor Cabinet for 71n. o 4in. speaker. Ideal for Weyrad circuit, 

two toue grey £1.12.6 

48 SURBITON ROAD, KINGSTON -UPON -THAMES, SURREY 
Established over 30 Years Telepaone KIN 5549 

We pay all postage and insurance. All orders despatched same day. 
Hours: 9 a.m. -6 p.m. (1 p.m. Wednesday) We do not close for lunch. 

Money refund guarantee' 
Open all day Saturday. 
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SENSATIONAL NEW 1962 DESIGNS - BY CONCORD 
LOW PRICES * PICTORIAL STEP -BY -STEP PLANS * EASY AS A.B.0 

THE NEW "VOLKSRADIO" ONLY 19/6 Maid 7Ni MINUTII 
ISTOR Unbelievably small- Outrageously 

-' mom cheap. ou will be amazed at the p 
volume . 

- 
hue quality of tone and - 

fss / this great little radio. Only a lantastie 
- 

31 : 2; z 1 }in, the MIAMI eiii 
.t bring you great entertainment for 

am nths on an 8d. battery. Simple assembly 
with with each set. ONLY 1816, YES 18 /8l 

Plus 2/8 P. & P. (C.O.D. 2/- extra). Satisfaction Guaranteed. Demon - 
strations given daily. Parts available separately If required. 

TAKE-OVER BW MAKES THIS FANTASTIC OFFER P03- 
SIBLE -the beautifully compact "5 -STAR VOLKSRADIO" 
measuring 4; dI z Ilan. receives ""` 
pertectly -in the Bedroom, Office, 

` Garden -over a1I mzdmm waves ri 
` 

(incl. Luxembourg). Glider Id. hour 8W 
running cost. ANYONE can assemble ¿ 8I I 
It in one or two hours using our 
simple A.B.C. plan. Complete set of MO "- 
parts ONLY 19/8. plus 116 P. E P. k 

C.O.D. extra. (Parts can be bought j 

separately). Money Bnok Guarantee. E 5,Ç13/1 
? MO MATH OR AER /AC REWIRED 

ALUMINIUM 

V 
P 

PRINTED 
extra.) 

FREE 

O RADIO Revolutionary INTERNAL 
FERRITE AERIAL Bakes 

-- ON, this sensational pocket -size 

1 -Q_ '' '' - d6 radio the hest moneysaving 
bargain of all time. Powerful, 

---" THE COSTA ÓñAVA, superb tone and clarity, 
- - ensures perfect reception for . all your favourite programmer 

Completely 1 y portable, only 5; a 3 z pin. Two -tone 
case. Anyone can assemble with our simple 

CIRCUIT PLAN. Send 37/8, plus 2/6 P. & P. (C.O.D. 2/ 
Satisfaction guaranteed. (All parts available separately) arately) 

HIGH 
G TII Y 

HIDE -AWAY EAR -PIECE GIVEN 
WITH BAOHSET. 

"OUR NEW 4 -STAGE M I N U ETT E" 
Build this a e ly 1 Sued "MINUETTE" 4-STAGE transistor 
set in very strong ready drilled ULTRA MODERN CASE, size 39/6 my 8 x 31. x I t U. three transistor and diode can I SELF- 
CONTAINED LOUD SPEAKER. Very 
sensitive, Ideal for °dice, bedroom, 
holidays, etc. Months and months -- 

of listening off an 8d. battery. Can "'" 
be built FOR ONLY 39/8, idlu ling 
PROPER CASE, miniature speaker, 
etc. SIMPLE AS A.B.C. PICTORIAL 

.: 

STEP -BY -STEP PLANS etc., plus epane os".'. '- 
poet and packing 118 (C.O.D. 31 
extra). Parts sold separately, priced 
parts list 1/ - 

CONCORD ELECTRONICS Dept. 14/7 
Cheques aecepled. Cash en delivery 2/- extra. Please prier( name and address in 
block letters. Suppliers to Schools, Universities, Government and Research 
Hslabliahments, Complete range of components and values stocked. Regret 210, Church Road, Hove, Sussex ,o COD. abroad. U_) CAN .NSTRALIO:,S ,,a,Li Al 1,0Ch'S. 

NEW VALVES! 
Guaranteed Set Tested 
24-HOUR SERVICE 

1R5, 185, 1T4, 3S4, 3V4. DAF91, DF91, DK91, 
DL92. DL94, SET of 4, 18/6. 
DAF96, DF96, DREI. DL96, SET of 4, 26/ , 

7/- 1D5 7/- DL35 
1R5 5/6 DL92 
1S5 4/6 DL94 
1T4 3/3 DL9(1 
3S4 5/11 E1391 
3V4 6/9 EBC41 
5U4G 4/6 EBF80 
5Y3GT 5/9 EBL21 
5Z4G 8/6 ECC40 
6AM8 2/9 
6K7G 1/9 
6K8G 4/9 
6Q7G 5/6 
6V6G 4/- 
6VBGT 7/9 
BX5GT 5/6 
12K7GT 4/3 
12K8GT 9/- 
12Q7GT 4/6 
12SN7GT 7/3 
35L6GT 8/- 
35Z4GT 5/- 
AZ31 8/9 
CL33 11/- 
DAC32 8/9 
DAF91 4/6 
DAF96 6/9 

5/11 PCF82 7/6 
6/9 PCL82 8/3 
6/9 PCL83 10 /- 
3/- PCL84 9/9 

7/6 PL38 9/6 
7/9 PL31 8/6 

12/- PL82 6/6 
13/- PL33 6/6 

ECC81 4/9 PL84 8/- 
ECC82 5/9 PY32 11 /- 
ECC83 6/3 PY30 7/- 
ECC84 7/3 PY81 6/6 
ECC85 7/6 PY82 6/- 
ECF80 7/9 PY83 7/3 
ECF82 8/3 1325 11/- 
ECH42 7/9 U26 8/9 
ECL80 5/9 UABC80 6/- 
EF40 11 /- UAF42 8/- 
EF41 7/6 UBC41 71- Ent) 4/3 UBF80 8/- 
EF85 6/8 UCCS- 7/- 
EF86 8/6 UCH21 11/6 
EF89 6/9 UCH42 7/6 
EF91 2/9 UC H81 8/9 
EL41 9/- UCL82 9/3 
EL84 6/3 UCL83 13/- 

DF33 8/9 EY5I 7/3 UF41 6/9 
DF91 3/3 EY86 7/6 1.1F89 6/9 
DF96 6/9 EZ40 6/- UL41 8/- 
DH77 6/- EZ41 7/8 UL84 6/6 
DK32 10/8 EZ80 5/9 ÚY21 10/6 
DK91 5/8 EZ81 8/- ÚY-41 5/6 
DK92 8/9 MU14 5/6 UY85 8/3 
DK96 7/3 PCC84 6/9 VP4B 8/6 
DL33 7/6 PCC89 9/- Z77 2/9 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage In Transit 6d. extra 

Any C.O.D. Parcel 3/- extra. 
Office address, no callers. 

GERALD BERNARD 
!Note new address- formerly of Leeds) 

83 OSBALDESTON ROAD, 
STOKE NEWINGTON, LONDON, N.I6 

RESICAP. BRIDGE, 38,$P72í6 

Checks all types of resistors, condensers 
6 RANGES 

Built in I hour. Direct reading 
READY CALIBRATED 

Stamp for details of this and other kits. 
RADIO MAIL (Dept. PC) 

Raleigh Mews, Raleigh Street, Nottingham 

NEW REPANCO 
TRANSISTOR 

COMPONENTS 

Push Pull Driver Transformer 
Type TT45, 51- 

Push Pull Output Transformer 
Type TT46, 5!- 

Interstage Transformer Type 
TT49, 51- 

Dual Range Ferrite Aerial Type 
FR2, 1216 

2.5 millihenry Choke Type CHI 
216 

Radio Experimental 
Products Ltd. 

33 MUCH PARK STREET 
COVENTRY 

HH.A.C. 

SHORT -WAVE .A.C. EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years fur ... 
S.W. Receivers and Kits 01 Quality, 

H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS for 
the amateur constructor. Over 10,000 satisded customers -Including Tech- 
nical Colleges, Hospitals, Public 
Schools, Hams, etc. 

Improved designs with Denco coils: 
One -valve Kit, Model "C ", Price 25/ -. 'roso -valve Kit, Model "E ", Price 50/ , 
New Addition: Model ' -K ", 
Super sensitive "All Dry" Receiver. 
Special inc. price. Complete Kit, 77/ -. 

All kits complete with all components, 
accessories and full instructions. 
Before ordering call and inspect a demonstration receiver, or send for 
descriptive caealogue and order form. 

POSTTHISCOUPON NOW! 
"H.A.C." SHORT -WAVE PRODUCTS I 

(Dept. TH), 44 Ohl Bond Street, I 
London W.1 

Please send me FREE and without I obligation your 1962 literature. 
NAME 

ADDRESS 

f: mu. amo 
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RETURN-OF-POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt. 

* Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

"P.W. BLUEPRINTS" 
Full stocks of all items for the Mercury. Troubadour, Regency, 
Citizen Mini -amp and Tutor. Printed circuit for Mercury now 
in stock. Instruction manuals: Mercury (printed circuit ver- 
sion), 2 /0: Mini -amp, 1/6: Citizen. 2/3. Fully detailed price list 
for any circuit available free. 

NEW ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI- 
FIERS. Any will be sent tree upon request. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard 
circuits. Log /Anti -Log, 500k, 1 meg., 2 meg. Log /Log. 50k, 
250k. 1 meg., 2 meg. Lin /Lin 250k, 500k, 1 meg. All 10 /6 each. 

TRANSISTORS 
MULLARD. Reduced prices. Current production types. 
not rejects. All ln makers' boxes. Postage 3d. on each transis- 
tor. 
0044, 9/3: 0045 9/ -; 0070 and 0071, 6/61 0072. 8/ -; 0072 Matched 
Pairs 16/ -: OC78, 81 -: OC81. 8I -: OC370, 9/6: 00171, 10/6. 

OUTPUT TRANSFORMERS 
GILSON: W0696A, W069613, 50/6, post 2/6. W0710, 55/6, post 2/6 
W0892. 62/3 post tree; W0767. $77/ -, post 1/8. W01796A, 576, post 2/8. 
PARTRIDGE: P3667, 75/ -: P4131, 65/-; P5202, P5â03, £5.18.6. All post free. 
PARMEKO: P2829, 45/8: P2842. 43/3: P2643. 45/6. All plus 
post 2/9. P2841. 28/3, poet 2 /-: P2928. 15/3. post 2/ -; P2932. 39/3, 
post 2/8. 
ELSTO NE: OT /nit., 45/ -, post 2/9; OT/3, 25/-. post 2/6. 

MAINS TRANSFORMERS 
GILSON: W0741AB, 83/ -, post free; W0839. 40/9, post 2/9; W01328, 
58/6. post 3/8; W01288, 58/ -, post 3/8. l'AItMEKO: P2631, 33/9, Post 2/9; P3830, 52/6. post 3/3; P2644. 
73/6, post free; P2930, 39/3, post 3/ -; P2931, 54/6, post 3/3. 
ELSTONE: MT /MU, 45/ -, post 3/3; MT3 /M, 35/-, post 3/ -; MT /510, 
42/ -, post 3/3. 

LOUDSPEAKERS 
GOODMANS: Axiette B1n., £5.5.1: Axiom 101n., £5.16.8: Inn.. 
Axiom 201, 29.15.0: 121n., Axiom 301, 514.0.0: 12an., Audlom 
51 Bass. 28.4.0; 12in., Audiom el Bass. 213.2.0; Trebax Tweeter. 
26.4.0: X05000 Crossover unit, 21.19.0. WHI'l'ELEI': 11F1016 10in., £7.16.0; 11F1012 101n., 24.17.6: 
HF816 61v., 26.13.9: T818 Sin.. £6.6.9; TIC Tweeter. 24.8.3: T359 
Tweeter, 21.14.0: 0X3000 Crossover unit, 21.11.6; 0X1500 
Crossover unit, £2.0.0. H.P. Terms available on all speakers 

AMPLIFIER KITS 
We have full stocks of all components for the Mullard 510, 
Mullard 3 -3, Mullard 2 and 3 Valve Pre -amp Mullard Stereo. 
Mullard Mixer. GEC 912 Plus. Fully detailed list on any of 
these sent upon request. 
Instructional Manuals: All Mullard Audio Circuits In "Circuits 
for Audio Amplifiers ". 9/5. GEC912. 4 /G. AH post free. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly /Pmts. 
AVO Model S Mark II 224. 0.0 24.15.0 12 of 21.15. 2 
AVO Model 8 with 

leather carrying case ,. 227.18.0 25.12.0 12 of 22. 0.11 
AVO Model 7 Mark H .. 221. 0.0 £4. 4.0 12 of 22.10.10 
AVO Multiminor .. 29.10.0 21.10.0 12 of 1414 
AVO Multiminor with 

leather carrying case .. £11. 9.0 22. 5.0 12 of 17/- 
TAYLOR MODEL 137A .. £10.10.0 22. 2.0 12 of 15/8 
CARY A -10 .. .. .. 24.17.6 21. 7.6 3 of 21. 6.8 
CABY D -20 .. .. .. 26.10.0 £2. 0.0 3 of £1.13.4 
CART M -I .. 22.14.0 - - - 
Full details o! ' any of the abov supplied free on request. 
The AVO Models 7 and 8 are both otest models from current pro- 
duction-not to be confused with Government Surplus. 

TRANSISTORISE YOUR CRYSTAL SET 
We have two new designs for Transistor amplifiers which can 
be used to greatly improve the signal from any crystal set. 
Leaflet available. 

RLD4 Kit. One stage 12,- post free. 
RLDS Kit. Two stage 21/- post free. 

The kits are easy to build and very detailed instructions are 
supplied, 

MULLARD CATHODE RAY TUBES 
ALL AT THE NEW REDUCED PRICES 

We supply both Mullard Radiant Screen (brand new factory 
fresh) and Mullard Lumenar (re- builds by Mullard with re- 
claimed bulbs -all other parts brand new). List of types avail- 
able with prima and hire purchase terms. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts. 

RP:COItD CHANGERS 
GARRARD AUTOSLIM 

(GC8 PU) . 27.19.6 21.12.6 12 of 12/3 GARRARD AUTOSLIM 
De -luxe (GC8 PU) (£12.1'_.8 22.11.8 12 of 18/8 GARRARD A UTOSLIM 

1 
B.S.R. 

De-luxe 
(TCBPPU) .. X1.7.17.6 21.12 8 12 of 12 /1 

B.S.R. UA14 Monarch 
(TCBS Stereo /LP /78) 28.17.6 £1.16.6 12 of 13/5 

SINGLE RECORD PLAYERS 
GARRARD TA (GC8 PU) 28.8.6 21.12.6 12 of 12/6 
B.S.R. TUI2 (TCI PU) 24.5.0 21.5.0 3 of 21.8.4 

TRANSCRIPTION UNITS 
GARRARD 4HF (GC8 PU) 217.19.6 23.11.6 12 of £1.6.8 
PHILIPS AG1016 .. .. 213.13.0 £2.15.0 12 of £1.0.0 
Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. Bs.it. TD2 28.19.8 21.16.6 12 of 13/7 Latest COLLARD Studio £12.19.6 22.12.6 12 of 19/- TAPE AMPLIFIERS 
We now stock the Martin Recorder Kits. These are partly 
assembled kits for complete tape recorders. The Amplifier 
Printed Circuit panels are completely wired, but the assembly 
of this and external components Is left to the constructor. Very 
complete Instructions are supplied. Send for leaflet. 
MODEL. C for Collard Studio Deck 211.11.0. 
MODEL B Ion Skit TD2 Deck, £8.8.0. 
CARRYING CASES. Smart carrying cases are available to 
take the above amplifiers and decks. Fitted with speaker. 
For Model C Amplifier and Col taro Deck, 25.5.0. 
For Model B Amplifier arid BSR Deck, 24.4.0. 
H.P. Terms available for amplifiers, cases and decks. 

TAPE PRE-AMPLIFIERS 
ARMSTRONG PA11O -3. This is a ready made version of the 
Mullard Tape C Pre -amplifier. Price 216.16.0. Hire Purchase 
Deposit 23.8.0, and 12 monthly payments of 21.4.7. 
BIULLARD TAPE C PRE-AMPLIFIER. We stock complete 
kits and all components. Send for list. 
MAR'L'IN. Pre -amp kit for Collaro Studio Deck 28.8.0. 

"BRAND FIVE" RECORDING TAPE 
Long Play: 900ft. (5-), 18/6; 1200ft. (511. 23/6; 18001t. (7'), 35/-. 
Post free. 

JASON F.M. TUNER KITS 
Kits supplied complete with every item needed including instruc- 
tion manuals. Fully detailed list available. Separate items 
supplied, ask or price list. 
FMTL 26.12.1; FMT2 ( less power), £7.15.0; FMT2 (with power), 
£9.12.6; FM'3 less power), 29.9.6: FMT3 (with power), 211.7.6: 
Mercury 2, £10.14.6. JTV /2, 214.12.6. 

11.P. Terms available on any kit, 

"TERMS OF BUSINESS 
Cash with order .or C.O.D. We 
charge C.O.D. orders as follows: 
Up to 23. minimum of 3/2. Over £3 
and under 25, 1/6. Over 25 and 
under £10. 1/8. Over 210 no 
charge. Postage extra on CASH 
orders under 83 except where 
stated. Postage extra on over- 
sees orders irrespective of 
pre re. 

WATTS RADIO 
(MAIL ORDERT LTD 

54 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 4556 

Please note; Postal business only from this address 

HIRE PURCHASE TERMS 
are available on any item. Re- 
p yments may be spread over 3. 
6 or 12 months. Details as fol- 
lows: Three months: Deposit 6/- 
in the L. Service charge 5 per 
cent but minimum charge of 10/ -. 
Six and Twelve months: Deposit 
4/- in the E. Service charge 10 per 
rent, but minimum charge 
20/ -. 

www.americanradiohistory.com

www.americanradiohistory.com


548 

CABINETS & 

III -FI EQUIPMENT 
We can supply any cabinet 
to your own specification 

The Lowboy 
Price 24 gns. i 

This is only one example of- 
THE LARGEST RANGE OF CABINETS 

IN THE COUNTRY 
Equipment is also our speciality. 

SEND TODAY FOR THE TWO 
NEW LEWIS CATALOGUES 

Designed -o assist your choice of 
cabinet and equipment. 
THE New Lewis Radio Cabinet Cata- 
logue -the most comprehensive ever 
prepared. THE unique 64 page equip- 
ment catalogue. 
Please send your two new catalogues 
enclosed is P.O. for 3/6 which toil! be 
credited against any purchase I 

100 (PI02) Chase Side, Southgate, 
London, N.14. Pal 3733/9666 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GET A CERTIFICATE! 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification or learn Servicing 
and Theory. Let as show you how. 

r- - FREE GUIDE 
The New Free Guide contains 132 I 
pages of information of the greatest 
importance to those seeking such I 
success -compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds I 
Telecomms Exams. Radio I 
Amateurs' Exams., Gen. Cert. 
of Educ. London B.Sc. (Eng.), I 
A.M.I.Prod.E. A.M.I.Mech.E., 
Draughtsmanship (all branches) 
etc., together with particulars of I 

our remarkable Guarantee of 

SUCCESS OR NO FEE I 
Write now for your copy of this I 
invaluable publication. It may well 
prove to be the turning point in your I 

career. 
FOUNDED 1885 -OVER 

L I50,000 SUCCESSES - - J 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148 HOLBORN 

LONDON, E.C.I 
S. Africa: P.O. Box 8417, Jo'burg. 
Australia: P.O. Box 4570, Melbourne. 

PRACTICAL WIRELESS October, 1962 

HAM() BOOKS 
A BRILLIANT NEW 

Pictorial approach to understr.nding 
BASIC ELECTRICITY 
BASIC ELECTRONICS 

in Simple straight -forward words and 
Clear Explanatory Pictures. The Reader 
is taken Step by Step from Picture to 
Picture. 

LEARN WHILE YOU PAY 
FOR ONLY 2/8 PER WEEK 

Write for FREE Illustrated Prospectus 
giving details of instalment plan. 

\IODERN TRANSIS TOR CIRCUIT'S 
EOR BEGINNERS, 8/ -. 

ELECTRONIC NOV ELTIES. Bradley 5/6. 
ELECTRONIC GADGETS. Bradley 4/ -, 
SERVICING TRANSISTOR RECEIVERS 

New and enlarged edition. Pettit. 8 / -. All above titles include postage. 
SEND STAMP FOR LISTS 

SELRAY BOOK CO. 
60 HAYES HILL, HAYES, BROMLEY 

KENT. Tel. IIURstway 1F1F 

BBC - ITV - F.M. AERIALS 
B.B.C. (BAND I). Tele- 
scopic loft, 19/6. External. 
SID, 26/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array. 24/ -, 5 
Element, 32/6. Wall 
mounting, 3 Element. 33/9. 
5 Element, 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element. 
41/3. 1 +5 Element, 48/9. 
Wall mounting, 1 +3 Ele- 
ment. 56/3. 1 +5 Element. 
63/9. Chimney and mast 

mounting units also available. 
F.M. (BAND 2). Loft "H ", 28/ -. 3 Ele- 
ment loft, 52/6. S/D loft, 12/6. External 
S /D. 28/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable, 
8d. yd. Coaxial plugs. 1/3. Bend 6d. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept.P.W.) 
3B, Godstone Road, Kenley, Surrey. 

SOUTHERN RADIO 
SUPPLY LTD. 

I I LITTLE NEWPORT STREET 

LONDON, W.C.2. GER 6653 

All goods still available 
as previously advertised 

Please mention "Practical 
Wireless ", when replying 

to advertisements 

18,000 O.P.V. 
MULTI METER KIT 

Ranges 0 -0.25 und 2. V DC; 10, 26, 100, 250 
500, 1000 V AC, DC, and output volts; Ohms 
100 ohms to 10 Meg. (two ranges): 0.25, 2.5, 25, 
250 mA DC (2.5A range 4/- extra). Kit com- 
prises new 3 x 21in. Weston 0-50 microamps 
m.c. meter, all 1% multipliers, 1% ready 
adjusted shunts, pad.ing resistor adjusted 
for each meter, 3 other resistors, 1 con- 
denser, meter rec., knobs, switches, sockets, 
pots, circuit. instructions, wiring diag. 
scale (ohms, dB, uF. mA & V. 50V AC scales) 
i.e. everything except case and battery. 
Details of 200 pF -0.5uF range. Price 69/ -, 
post free. Circuit, scale, etc. 9d. free with 
kit. 0 -5OuA meter as above, with circuit 
etc. 22/6, post 1/6. Multimeter scale fitted 
to meter 2/G extra. v 

°:, Ilirb Stability- ltesi.torx. S.A.E. list. 

PLANET INSTRUMENT CO. 
25 DOMINION AV., LEEDS, 7 

PRE 
PLANS 

FREE 
LAYOUT 

L STS 
sent on receipt of S.A.E. 

AMAZING 
RESULTS 
from the 

"OLIVER" rr 

M.W. and L.W. 
5 -Stage Transistor 
Receiver 
A highly sense 
uve receiver usiit 
transistors and 
components. 
Fully tunable. 

Can be built in 1 

High flux moving 

I 

l' 

' 
. - 

hour. 
coil speaker. 

Built in ferrite rod aerial. 
Specially designed coils for 
niaxiraum signal strength. 
Volume on /off control. 
Eveletted circuit board. 

follow building 

65f .. 
1, í` F 

,i 
G 

Easy to plan 

"PERSONAL TWO" //As it ustrated 
For Private Listening tin Sept. issue./ 
35/ -. l S P. lid. i Earpiece 716 if regd.) 

All parts available separately. Trade enquiries 
welcomed. Mail order only. 

R.C.S. PRODUCTS (RADIO) LTD 
II OLIVER ROAD, LONDON, E.I7 

THE AMATEUR RADIO 
HANDBOOK 1962 

by R.S.G.B., new edition, 34/ -, postage 2/6, 
The Cabinet Handbook by Briggs, 7/8. 
postage 1/ -. 
Servicing Transistor Receivers, new 
edition by Pettit, 7/6. Postage 6d. 
Using an Oscilloscope by Easterling, 6/6, 
postage 6d. 
Modern Transistor Circuits for the 
beginner by Sinclair. 7/6, postage 6d. 
A.R.R.L. Radio Amateurs Handbook, 
38 /-. postage 2/6. 
Surplus Radio Conversion Manuals. 
Vols. i, 2 and 3, 24/- each, postage 1/- each. 
The Hi -Fi Year Book 1962, 10/6, postage 1/ -. 
The Microphone Guide by Borwick. 7/6. 
postage Od. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

Portable Transistor Kit, E5.17.6, 
(post 316). M. & L. Waves, no aerial 
required, no difficult aligning, simple to 
hollow instructions. If you have been 
disappointed with other Kits, try ours. 
We were amongst the first to advertise 
Transistor circuits in P.W. and we can 
recommend this set with confidence. 
Pocket Kit with personal earphone, 
651 -, (post 21 -). 

Red Spot Transistors 2'3, White Spots 
213, Yell /Green 31 -, Mullard 0071, 61-; 
OC72, 716; OC44, 716; OC45, 7'6. Sets of 
6 for superhets Mullard 401 -; our selec- 
tion 301 -. Newmarket VI5/10P, 151 -. 
Silicon Rectifiers 70 piv. amp., 313; 
400 piv. I amp., 319. Sub -min Electrolytics 
2, 4, 8, 10, 16, 32, 50µF 21 -; IOOµF, 2/9; 
250, 500, 1,000µF, 313. Transistor Holders 
II -; Super Coax. 75 ohms., 6d. yd. 
Tannoy Mike, 316 (post 21 -); Crystal 
Inserts new 7/6. Gorier Units -the 
amazing I watt amplifier 92l6; I.F. Am- 
plifier (460 Kc /s pre -aligned), 9216; 
3 waveband converter 9013; Manual 
No. 167 describing and circuits, 219 
post free. 
TERMS: C.W.O. Post extra, excess 
refunded. Send 10d. stamps for Transistor 
Notes. 
MOORE'S EXPERIMENTAL SUPPLIES 

(Dept. P) 
8 & IO Granville Street, Sheffield 2 
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TRANSISTORS AND DIODES 
Transistors OCiS 
0C35 18'- 0077 
0C36 21'610078 
0C44 6'- I OC81 
0C45 6'- 0084 
OC70 6'6 0C170 
OC71 5'- OC171 
0072 8'- OC201 
0073 16' 0C202 

8' CCP7I 25'- 0A73 3'-IGECSI 
"LI Matched Prs. I 

0A79 3,9 3'9 ,Audio 3'6 

8¡- 2xOC72 16'- 0A85 3,- i R Spot 3'6 
8'6 2xOC7b I6' OA91 3'-IWhce 
9'6 Diodes 0A95 3'6 Spot 5i- 

10'6 OAS 6'- GEX34 3'- 
31'- OA 10 8'- Sundry Types GEX35 3'- 
26'. 0A70 3'- PXAI02 4'-XD201 I'- 

A set of Transistors comprising I 0C44, 2 0C45, I OCBID, 
2 OC81, 37'6 set. 

LOUDSPEAKERS 
All 3 ohm IMPEDANCE 

Round Types -I } in. 17'6; 2 1in. 
17'6; Sin. IS' -; 6 }in. 16'6; Bin. 
17'6; 12in 29'6. 
Square Types -24m. 18'6; Sin. 
19'6, 4in. Tweeter 12'6. 
Elliptical Types -bin. x 4in. I5'6; 

x 4in. 15 6; bin. x bin. I7'6; 
I Jin. x bin. 21'-. 
We also have in stock TSL Lorenz 
LPH65 37'8; WB HF812 £4.1.3; 
WB HF912 £4.6.0; WB HF1012 
L4.I7.6; 12in. RTC 15 ohms 
unit I0S' -. 

CLEAR PLASTIC 
METERS 

Miniature panel meters -ah hav- 
ing D'Arsonval movements, clear 
plastic cases, jewelled bearings 
and an accuracy of 2% full scale, 
silvered dials and black numerals 
and pointers. 

MICROAMMETERS 
MILLIAMMETERS 

1.21/321n, square front, !yin. 
overall front to back with I }in. 
behind panel including tin. 
terminals. Require 14ín. dia- 
meter round hole in panel, tour 
corner holes with I }in. centre. 
Terminal polarity clearly marked. 
Zero adjustment screw on front 
of panel, screw terminals. Mon. 
dial size, supplies complete with 
mounting screws individually 
boxed and guaranteed. 
Model MR.25 Range 0-50 µA 39'6 
Model MR.250 Range 0- 500i.eA 32'6 
Model MR.21 Range 0 -I ma 27'6 

BUILD YOUR OWN PORTABLE 
RADIO 

You'll be proud of its "big set" performance. 
Advanced G.E.C. drift -field transistors, high impe- 
dance 2 }in. speaker, powerful reflex circuit and a 

host 01 other features rank it as the finest value for 
the do- it- yourseu enthusiast. Built in Ferrite rod. 
Uses the popular Fver -Ready PP4 battery. Attractive 
high impact ivory case. Two controls. Ready 
drilled circuit board. Model KT603, price 52'6. 
Complete set om parts and step -by -step pictorial 
instructions. 

PERSONAL EARPHONE 
A really sensitive dynamic earphone of exceptionally 
fine quality. Provides clear reproduction of music 
as well as speech. Fully guaranteed and complete 
with ear insert, 3 meet cord, sub -miniature plug and 
socket. Model C.R.5 Crystal Earpiece, high imp. 
Model M.R. -4 Magnetic Earpiece, low imp. 8'- each. 
Post 11 -. 

A new Intercom and Electronic "Baby Sitter ". 
Model TT.206 for desk use or wall mounting. Tran- 
sistorised operation, two -way buzzer call system, 
moulded. plastic case, white and gold. Each unit 
2j x 43 x If in. Complete with battery and connect- 
ing cord. 6 gns. 

Lightweight high resistance headphones, widely 
used for crystal sets. 13'6 pair. 

OUR 1962/3 CATALOGUE IS NOW AVAIL- 
ABLE. PLEASE SEND l'- IN STAMPS FOR 
YOUR COPY. TRADE CATALOGUE ALSO 
AVAILABLE FOR WHICH PLEASE ATTACH 

YOUR BUSINESS LETTER HEADING. 

An entirely new range of Minature Transistor Transformers, size j x á x 
high permeability nickel iron core. Suitable for printed circuits. 

TT45. DRIVER TRANSFORMER 
For double ended push -pull output stage. Ratio 4.5 to 1 +1. 
bitular wound .. ... ... ... ... ... 

TT46. PUSH -PULL OUTPUT TRANSFORMER 
For double ended output matching to a 3 ohm speaker. Ratio 4+4 to I ... 

TT47. DRIVER TRANSFORMER 
For single ended output stage matching to a 35 ohm speaker. Secondaries 
bifular wound. Ratio 4.5 to 1+1 ... ... ... ... ... ... Sf. 

TT49. L.F. TRANSISTOR COUPLING TRANSFORMER 
Suitable mor mcerscage coupling in simple L.F. amplifiers. Ratio 4.5 to I 

MINIATURE DOUBLE TUNED I.F. TRANSFORMERS 
455 to 475 k,cs. Can size fin. square x 11, 16in. Ferrite pot and core construc- 
tion. Suitable tor Ist and 2nd I.F.T. giving better selectivity than single tuned 
I.F.T. s. Can be used with normal R.F. transistors. Extra sensitivity when used 
with diffused alloy 4 element transistors. (Boxed with circuit). Coil ratios: 
Total primary to collector cap -2.5 to I. Collector tap to secondary tap -7.3 
to 1. 6'9. 

Secondaries 
5,- 

103 LEEDS TERRAGE 
WINTOUN STREET 

LEEDS 7 

AUTOMATIC RECORD 
CHANGERS 

BSR Monarch UAI4 /6.19.6 
Collaro C60 Studio 0.19.6 
Garrard Autoslim E8.19.6 

SINGLE RECORD 
PLAYERS 

E.M.I. 4 -speed with pick -up £3.15.0 
BSR Monarch GU6 E4.19.6 
Garrard TA Mk, I I [8.10.6 

"PRACTICAL WIRELESS" 
POCKET TRANSISTOR 

SUPERHET 

The new version in a redesigned cabinet 
with carrying strap. 

COMPONENTS PRICE LIST 
Coll Set, (Ose. and 3 I.F.$) 22'- 

Driver Transformer, Type 
PW/DT 8'3 

Output Transformer, Type 
PWIOT 8'- 

Ferrite Rod Aerial, Type 
PW!FR 8'6 

Printed Circuit Board 7'6 

2 Gang Capacitor, Type "00 "., 12'6 

Volume Control, Type V.C.1545 8'- 
Switch 3'6 

Hardware (Screws, nuts, washers, 
spacers, battery clips, cable 
cradles, cable studs, cable 
strapping) 4i. 

Transistors, Type YC (Set of 6) 
Xtal Diode, Type GD9 

Speaker 17'10 

Case 12'6 

Capacitors IS'- 

Resistors 5'- 

Trimmers, Type MT31/4A (3 
required) 3'9 

CONSTRUCTION LEAFLET AND 
"BLOW -UP" CIRCUIT DIAGRAM. 
PRICE FOR THE COMPLETE KIT E7.19.6. 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges 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 
V.K. only. For full terms of bus'ness 
see inside cover of catalogue. Perso- 
nal shoppers 9 a.m. to 5 p.m. Mon. to 
Friday. Saturday 10 a.m. to 1 p.m. 
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P.W. BEST SETS 
OSMOR 
VERSIONS 

A-.Z a 

P.W. POCKET S'HET 

P.W. MERCURY SIX 

P.W. TROUBADOUR 

ETC., ETC. 

OSMOR, 418 Brighton Road, S. CROYDON 
PLEASE SEND A -Z INFORMATION ON FAULT FINDING ABOVE 

"P.W." SETS FOR WHICH I ENCLOSE (NOMINAL) 216. 

NAME 

ADDRESS 

October, 1962 

The new NOMBREX 
TRANSISTORISED WIDE -RANGE 

SIGNAL GENERATOR 27 

220 kc /s to 220 Mc /s 

RETAIL f7.IO.O Battery2' 
s. 3'6 

Screened Lead and Probe 6'3 extra 

CASH WITH ORDER. REGRET NO C.O.D. 
NOW IN QUANTITY PRODUCTION 
ALL ORDERS IN STRICT ROTATION 

Trade and Export Enquiries Invited 

CHECK 
TH SE 

FEATURES I 

COMPACT! 
Only 6r z 44' 

PORTABLE! 
Weight 2 Iba. 

ACCURACY! 
Under 2 

ECONOMY! 
9v. Battery 

UIREC"T 
Cahbration 

S.A.E. for 
lull technical 

leaflet. 

H.P. Terms: 

Send E2 depo,it 
pap balance 

21/- per month 

NOMBREX LTD. (Instruments Division 31) 
Estuary House, Camperdown Terrace, Exmouth, Devon, 

England. Tel. 3515. 

RECONDITIONED 
TV SETS 

ALL MAKES * ALL FULLY 
SERVICED * ALL GUARANTEED * NOT EARLY CONVERTED 

MODELS. 

14" from £6.0.0 to £9.0.0 
3 -mth Guarantee on Tube and Valves. 

11" from £11.10.0 to X10.0.0 
I2 -mth Guarantee on Tube, 3 -mth on 

Valves. 

We Also STOCK SLIM -LINES 

from £13.0.0 to £33.0.0 
These sets are as new. 

PERSONAL COLLECTION ONLY 
TO ENSURE SATISFACTION. 

PARK LANE RADIO LTD. 
548 Romford Road 
Manor Park, E.12. 

Phone: ILF 6044 

LOOK! 
TRANSISTORS FROM 116 EACH 
GREEN SPOT A.F. TRANSISTORS 
3 volt type. Only 116. 

YELLOW SPOT A.F. 6 volt 2'- each. 
RED SPOT down to 2'6 each. 
WHITE SPOTS down to 216 each. 
YELLOW /GREEN now only 31- each. 
RED /YELLOW R.F. type 416 each. 
MINIATURE DIODES 3 for 21 -, 71- doz. 

MULLARD TRANSISTORS 
0C44 913, 0C45 9' -, 0C171 10'6, 0C170 
9'6, AFI14 111 -, AF115 1016, AH16 101 -, 
AFI 17 9'6, OC71 6'6, OC78 8' -, OC72 8' -. 
Matched pairs OC72 or OCBI 161- pair. 
DIODES OA70, 0A79, OA81, 0A90, 
0,495 all 31- each. 
TRANSISTOR TRANSFORMERS by 
REPANCO. Interstage Type TT49 4.5 : I 

Driver Type TT45, 5'- each. Output 
Type TT46, 5'- each. 
TRANSISTOR HOLDERS I'- each. 
J. B. DILECON CONDENSERS. .0001, 
.0002, .0003 or .0005 all 4'9 each. 
REACTION CONDENSERS, .0001 31 -, 
.0003 3'9, .0005 4' -. 
DRXI Crystal Set Coils 216. 
Repanco DRR2 Coils 41 -. 

ALL SENT POST FREE IN U.K. by 

PETHERICH'S SUPPLIES 
22 High Street, Bideford, N. Devon 

Tel.: Bideford 1217 

S.A.E. WITH ALL INQUIRIES PLEASE 

The ?C/ 
HOLE PUNCHES 

Instant Type 
;" diameter ... 
Screw -up Type r diameter ... 

B7G 
B8A, B9A 

516 ea. 

6'8 ea. 
7'2 ,. 
718 ,. 
8'3 
817 
9'6 

Postage and packing l'- 
{' diameter Int. Octal ... ... 10111 ea. 

3" 1516 
B9G ... ... 17'11 , . ... 20'4 
Meter ... ... 2718 

Postage and packing 213 

Complete set including postage and packing, 
E7.10.0 

Oliver & Randall Ltd 
Dept. 7 

40 PERRY HILL, LONDON, S.E.6 
Tel.: Forest Hill 3415 
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MODEL 7 £11.0.0. AVO METERS MODEL 
17.1Mark 

II 

IUuaranteed perfect. Complete with leads and batteries. Registered P. at P. I 
5/- extra. Solid leather ear :.vfug case £1 extra. 

SPECIAL OFFER I LOSSOR DOUBLE BEAM OSCILLOSCOPE TYPE 339A. 
A.C. mains operation. Screen dia. 4ín. Time base range 6 c /s-250 Kc /s. 2 amplifiers with 
mex. sensitivity of 1,3mV /mm. Size 131 x 8i x 191ín, long. Controls: -Brilliance, Focus. X 
shift, Yl shift, Y2 shift. Time base coarse. Time base fine. Amplitude. Trigger Al gain, A2 
ea. n, and Synch. In very good condition and working order, £9.19.6. Carr, and packing £1. 
SILICON RECTIFIERS. A modern marvel. Type lEA2 (6 x tin.) will handle 250 volts 
at up to 500 mA. Replaces any TV metal rectifier, 8 /6. 

11.8.0. RECEIVERS-SENIOR MODEL -M.X. Complete with 9 coils from 50 Kc /s- 
c0 Mc /s. A superb communications receiver. Guaranteed in brand new condition, £25. 
Carr. 30/ -. POWER UNIT 59/6. extra carr., 5/6. 

8107 RECEIVERS, 1.2 Mc /s -17.5 Mc /s continuously. 3 wave bands. Self contained with 
speaker and power unit for A.C. mains and 12 v. battery operation. BRAND NEW £15. 

Carr., 30/ , 
PCR COMMUNICATIONS RECEIVER 

7 pe PCR. Has self- contained speaker. Covers 850 -2000, 200-550 and 16-50 metres. 
i NEW CONDITION 26.19.6 
Type PCR -2. Requires external speaker. Covers 850 -2000. 200 -500 and 13-50 metres. 
USED (Good condition) £5.19.6 
Carriage (any type) 10/6. Full details S.A.E. Any model fitted with BRAND NEW 
INTERNAL POWER SUPPLY, guaranteed ready for use on A.C. mains, £2 extra. 

Moving Coil Phones. Finest quality Canadian, with Chamois ear muffs and leather- 
covered head band. With lead and lack plug. Noise excluding, supremely comfortable, 
1194, post 1 /6. 

FULLY BUILT 7 TRANSISTOR POCKET RECEIVER. 
Very sensitive superhet circa,:. Full medium wave coverage. Superb tone and 
volume from Din. speaker. Complete with battery, leather case, and earphone for 
personal listening. ONLY £6.19.6. Plus 3/- P. & P. 

CHARLES BRITAIN (RADIO) LTD Lo dpon, W.C.2. TEMple Bar 054.5 

Shop Hours 9-6 p.m. (9-1 p.m. Thursday) Open all day Saturday. 

PADGETTS RADIO STORE 
01,D TOWN HALL, KNOWLER HILL, 

LIVERSEDGE, YORKS. 
Phone: Cieckheaton 2866 

Type 46. RXTX Walkie Talkie Set, com- 
plete with two ARP12, one ARS. one ARTP2, 
one APT4, one APP37 Valves. Less crystals. 
plug -In col] and send /receive switch, but 
otherwise the set Is complete. The sets are 
In new condition. We have 1,503 sets to clear 
at the special price of 8/6. Post 3/6. No gen 
on the set at this price. 
Complete TV Chassis for Spares. Less 
valves, 121n., four for 10/ -. Carr. B.R.S. 7/6. 
í41n. Chassis, four for 15/ -. Carr. 8/6. 
P. M. Speakers all 3 ohms. Removed from 
TV Sets, perfect condition. Rola I x 4in. 5/ -. Goodman 7 x 41n.. Bi-; Philips 5ín. round, 
5/ Rota. R. and A. fund, 3/6: ein. Dish. 
5/ -: tin. round, 6 / -: Post extra on any shaker, 2 / -. Up to six can be sent for 3/6 
Germanium Diodes, 4/6 doppz. 

95P, 

rEoesBt 

Free. 

8ÿÿO. 807 UqS 
/A 

5/-, 8V6í3/ -, 6A6GT 4/6. 6C4 2/-6, 

ELM01 /9 6J6 ̂  68 6ÁQ4 3 /F9EF59 1/6, 
9o1 

6/- 

9d.zor 5 / -do6. USA EF50 Reed 
4/9. 4 1/6, 9001 

Valves Removed from T.V. Sets. All post 
(res. All tested on a Mullard valve tester 
and are 100% as new. They carry a three 
months guarantee. We also have r. e 
stock of old type radio valves and othr T.V. 
valves not listed. 
EC L.80 4/-, ECC82 5/ EL38 4/ EY51 2 /6' 

2-,-, 6Fí4 55/-, 66LDà).5/. BSN'f 9F BSL7 2/9 
6M 2/6, 606 2/6, 6SS7 2/ -, 10C2 21 10F1 L -. 
10E13 5/, 10P14 5/ -, 20D1 3/- 20P1 5/ -, 

úá1 5/-, 
/ / U282 5/-, Ú8Ó158 /8 U320 

U25 5/, 
5/ -, PL81 5/ PL82 5/- PY81 4/- P82 5/-. 
PY80 5/- PL38 5/- 11Z30 PCF80 4/6. 
PCC84 4/6, PL83 8/-, Í'L33 4/ -, B36 4/ -, N37 5/, 
L(K 3/ -, 6,75 3/- 27SU 5/ -, U12 4/ -. EF80 1/6. 
10 / per doz. Grades 2 ed.. 4/- per doz. 
Perfect Reclaimed Tubes, months' 

gguU irantee, 121n. 17/-, 141n. 36 /-, Carr. and 
1n., 7/6. 
Complete TV Sets Untested. 12ín. 20 / -, 
141n. 80/-, 141n. 13- channel 50/., 17ín. BBC 
only 50 /-. Carr. BRS 10 /-. Sent at owner's 
rial[, 
TV Tubes Completely Rebuilt and Re- 
facsd, 12 months guarantee. Old glass not 
required. 12, 14. 15, 16 and 17ín., any make. 
All the same. Special trade price of 23.15.0. 
Cppan% and ins., 7/e. 

Boxed 
ARP1211/ 

Offer 
or 

of 
5/6. MSPEN2/6. 

Valves. 
oft/) 3/+ AC2PEN 4/ -. All post free. 

New Transistors. 0072 3/6. 0045 4/.. 
Post free. 

The SAVOY SUPER -3 

3- TRANSISTOR 
POCKET RADIO 

with miniature loudspeaker 
No SOLDERING No DRILLING 

3 transistors and 2 
diodes, Full medium 
wave coverage. Size 
41'xS ;'x11'. Full 
instructions provided. 

7 Battery 1/- 

4 7 - P. &. P. 2/- extra 
All parts sold separately 

or SAVOY -4 with 4 transistors 
and 2 diodes, in 5 stage reflex 7S /_ 
circuit. Size 51- x 3' x 11 -. ,i 

Battery 2/3. P. & P. 2/9 entra. 

SAVOY ELECTRONICS LTD 
15 Malden Lane, Strand, London, W.C.Z. 

(Behind the Adelpht Theatre). 

2 METRES! 
The thrills of 144 Mc /s can now be 
yours for only 39/6. complete kitl 
Tunable range 150 -100 Mc /s. simpli- 
fied construction, etc write today 
for descriptive literature, also if a 
newcomer -beginner to Amateur 
Radio ask for free copy of the world - 
famous "Globe -King" kits and re- 
ceivers -stamp to cover postage 
costs appreciated. Write now to 
makers: 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

NOW ANYONE 
CAN AFFORD TO 

TRAIN TO BE 
AN EXPERT IN 

RADIO and 
ELECTRONICS 

EVEN QUALIFY FOR A 

CERTIFICATE 

It's the most exciting news of the 
year! Just imagine. You can get 
5 large, fact- packed lessons for 

little more than 1/- per lesson! The 
lessons 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 expert. 
Compares favourably with some courses Martlet 
ten times aa much. You save because you 
receive all the leant). at one time and are not 
required to purchase equipment you do not 
need. 

This is real home-study ooarse that has been 
bound into one giant s x ] lin. 216 rage maauaL 
Each pa ̂ e is divided into two column. A 
wide coiptnn testuces the text, while a narrow 
column at the side has the instructor's com- 
ments, helpful suggestions and additional 
pictures to simplify the difficult parts. 
Everyone esa benefit from this prsouual course, 
No old fashioned (or puedo modern) methods 
used here, just straight forward, easy to 
understand explanations to help you snake 
more money in electronic. 
As an optional extra, you may pay a further fee 
If you with to take the aim -Tech radio and 
electronics examination. Students who attain 
a minimum of 60% correct answers can qualify 
for a certificate of proficiency in basic radio and 
electronics. Details sent with each course 
ordered. 

You must be convinced that this is the best value 
you have ever seen in electronic training, 
otherwise you can return the manual (or bave 
your money refunded it sent with order) stter 
you have examined it in your own home for a 
period of seven days. 

The price? Only 88/ -. plus postage. 

FREE 
TRIAL 

OFFER! 
g To S1M -TECH Ti:t ll_1iCAL HOOKS, Dept. 

WA4, oater'a Mill, West End, Southampton, 
Rants. 

RUSH Radio and Electronics Course for 
seven days examination. If I keep the 
course 1 can either pay 37/6d. cash or 12 /9d. 
deposit after seven days and two payments 
of 12 /6d. monthly. Otherwise I will return 
the course post -paid and owe nothing. 
BAVEI Send only 36 /. If paying each with 
order. (We pay postage). Same 7-day- 
money- back guarantee. 

Name 

Address 

g City County 
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ALL -T RANSISTOR 
TIME SAVER 

OFFICE OR HOME TELEPHONE 
PICK -UP AMPLIFIER * No more "holding on" wasting time 

waiting for your call to come through. 
When it does the amplifier can be 
switched off if required. No connections, 
just press the pick -up coil to back of phone 
as below. Fully Guaranteed. Housed in 
attractive Gold Finish Cabinet, 

BUILT, 
TESTED, 

READY TO 
USE 

£5.10.0 
P.P. 216 

4 TRANSISTOR BABY -ALARM 
Very sensitive, 45.10.0 P.P. 2/6. 

MODEL 
TH -L33 
2,000 ohms 
per volt 
AC /DC. Size 
5 x 3} x Ifin. 

79 / ly 6 Guaranteed 
with test leads, 
battery and 
instructions. 

0/10/50/250/500 /1000 volts D.C., 
0/10/50/250/500 /1000 volts A.C., 
0 /500µA / 10 /250mA., D.C. 

3 ranges resistance 0 /10K /IOOK /1 Meg. 
Capacity and dB ranges. 

MODEL 
500 

30,000 
ohms 
per volt 
multi - 
meter 

£8.19.6 
Fully 

Guaranteed 
8 Ranges D.C. volts to I kV 
7 Ranges A.C. volts to I kV. 
5 Ranges D.C. current to 12 amps. 
3 Range resistance to 60 meg. 
Short circuit, Buzz test. Output meter 
dB, etc., etc. Size 6f x 4f x 2fin. With 
Leads, Batteries and Instructions. 

MODEL TP5S 

A.C. /D.C. vol- 
tage up to 1.000 
in 5 ranges. 
D.C. current 4 
ranges up to 
500m A. 4 range 
resistance to 10 
megs. Capacity 
dB scales, etc. 

20,000 
ohms /volt 

Fully 
Guaranteed 

£5.5.0 
With Test 
Leads, Battery 

and Instructions. Size 51 x 3} x I }in. 

LATEST ILLUSTRATED 
CATALOGUES NOW 

AVAILABLE II- 
I. 4- Transistor 2 -way !ntercomm. 
2 -way buzzing, 2- speakers, ready to use, 

8 gns. P.P. 2'6. 
2. New Model Control Book with 60 
pages of transistor circuits, 716, P.P. 6d. 
3. Complete Set of Meter Leads with 
Prods. Clips etc. with pouch, 816, P.P. 11 -. 
4. Telephone Recording Coil to record 
conversations. For all amplifiers and 
recorders, 141 -, P.P. 9d. 
5. Printed Circuit Kit, to etch your own 
circuits. Complete with boards and 
details, 1916, P.P. 1' -. 
6. Miniature 850 ohm Record /Playback 
Head, with mounting block, 1216 P.P. 9d. 
7. 2,000 ohm lightweight Headphones 
with leads. Very sensitive, 1216, P.P. I' -. 
8. Transistor Pocket RF, IF Generator for 
Radio, TV etc. Fault finding, 5216, P.P. 11 -. 
9. 8 -Range All Transistor Signal Genera- 
tor, 200 kc's to 220 me /s: RF, AF, IF, 
HF, etc., 47.10.0, P.P. 316. 
10. GSI2C (Dekatron) Bi- directional 
12 way indicator tube. Brand new, 251 -. 
II. 41-9 volt Tape Recorder Motor, 
governed. 1216, P.P. 11 -. 
12. 30 watt Pocket Solder Iron, with 
pocket pouch and mains plug, 18/6, 
P.P. 1' -. 
13. 931A Photo Multiplier. 
Brand new, 601-. 
14. I Kc /s Transistor Audio Test osc., 
variable output, 3916, P.P. 116. 

15. Crystal Contact Microphone. Very 
sensitive. Ideal for Guitar, 1216, P.P. 9d. 
16. Practical Transistor Circuits. 40 
circuits to build, 3/6. 
17. Personal Earphones with leads, 
Jack plug and socket, 600 ohm, 10/6; 
1000 ohm 12/6; Crystal 916; 8/10 ohm 9/6. 
18. W/W Erase Head, FE7, 7/6, P.P. 6d. 
19. Dynamic Microphone, 4916, P.P. 116. 

20. Extension Speaker Unit. Plugs into 
phone socket of most portables. Gives 
big set volume. Ideal for car use, 

52'6. P.P. 116. 

Miniature 
Panel Meters 

0/50µA (DC) 3916 
0 /500µA (DC) 32/6 
0/ I mA (DC) 27/6 
0 /5mA (DC) 2716 
0/300 volts (DC) 

27/6 
Brand New Boxed 

Miniature 
4- Transistor 250 
mW Amplifier. 
Size 3 x l-, x fin' 
Push -Pull output. 
Built and tested 
with circuit. 

5216. P.P. 116 

21. 7- Section Teles opic Aerial, 1016. 
22. LAI Ferrite Pot Core, 12/6, P.P. 6d. 
23. Stereo Scethescope Type Miniature 
Phones, 2716, P.P. 116. 

24. Miniature Jack and Socket, 3/6, P.P. 6d. 
25. No. 19 Set Crystal Calibrator with 
Handbook, 7916, P.P. 2f -. 
26. New 2 -way Intercom with 2 -way 
calling. Supplied with cable, battery, 
etc. Housed in moulded cabinets. 

89/6, P.P. 2' -. 
27. Battery Eliminator and Charger for 
PP3 volt Batts. Ready to use. 

2916, P.P. 116 with details. 
28. 9 volt 80 mA battery eliminator kit 
for larger portables, 351 -, P.P. 1/6. 

Henry's Radio Ltd 
PADdington 10089 

5 HARROW ROAD, LONDON W2 
Open Monday to Sat. 9 -6, Thurs. I o'clock 

TRADE SUPPLIED 

PLEASE TURN TO BACK PAGE 

TRANSISTOR PORTABLE 
TAPE RECORDER 

FOR OFFICE, HOME OR TRAVEL 
Play /record up to 30 mina. Built -in 

speaker, volume control, batteries and 
play /record /rewind. Quality repro- 
duction. Sturdy case 6 x 8f x 2 }m. 

£10.10.0 
P.P. 3'6. 

Fully 
guaran- 
teed 

Supplied complete with microphone, tape, 
batteries and personal phone (for 
monitoring), and full instructions. Built 
and tested. 

CRYSTAL MICROPHONES 
ACOS 39 -I. Stick Microphone with 
screened cable and stand (list 5 gns.), 
32/6. P.P. 116. 
ACOS 40. Desk Microphone with 
screened cable and built -in stand (list 
50 -') IS' -. P.P. 116. 

ACOS 45. Hand Microphone with 
screened lead, very sensitive, 251 -. P.P. 116. 
100 C. Stick Microphone with muting 
switch and screened cable, detachable 
desk stand, cord and neck, 39/6. P.P. 116. 
MC 24. Stick Microphone with muting 
switch and cable, 251 -. P.P. 116. 
LAPEL. Miniature Mic. With clip. Ideal 
for recording, 1216. P.P. 1' -. 

3/4 WATT 4 TRANSISTOR 
AMPLIFIER 

Built and 
Tested 

59/6 OR 
P.P. l'6 

Kit of 
Parts 

52/6 
P.P. 1/6 

I watt peak 
output. 

± 3db 70c /s 
to 12 kc /s. 

Output to 3 
ohm speaker 

9 volt oper- 
ated. 

Details on 
request. 

A printed circuit high gain amplifier size 
4 x 2j; x fin. using Mullard 0071 /0C8I D 
and 2 -0081 Transistors. Ideal for Inter - 
comm., Record Player, Tuner Amplifier 
or any application requiring a quality and 
reliable amplifier. 

BATTERY RECORD 
PLAYER 

6 -7f volt Garrard 
turntable with crystal 
pick -up. Plays 45 r.p.m, 
Ideal for above amplifier, 

55 *- P.P. I'6. 
Suitable cabinet for 

amplifier and player 12'6, 
P.P. 21 -. 

TRANSISTORS 
PRICES DOWN AGAIN 

Send for New List. Over 400 Types 
now in Stock. Also Silicon and Zener 
Diodes. 

COMPLETE NEW RANGE 
AT SPECIAL LOW PRICES 
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October, 1962 PRACTICAL WIRELESS 

Practical Wireless 
BLUEPRINT 

ALL 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 
the PW Monophonic Electronic Organ and the PW 

Roadfarer. 

The Index letters which precede the Blueprint Number 
indicate the periodical in which the description 
appeared. Thus PW refers to PRACTICAL WIRELESS; 

AW to Amateur Wireless and WM to Wireless 

[ Magazine. 

Send (preferably) a postal order to cover the cost of 

the Blueprint (stamps over 6d. unacceptable) to 

SERVICE 
PRACTICAL WIRELESS, Blueprint Dept., George 
Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

SPECIAL NOTE 

THE following blueprints include some pre -war 
designs and are kept in circulation for those 

constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 

majority of the components for these receivers are no 

longer stocked by retailers. 

or 

Title Number Price A.C. 
Experimenter's CRYSTAL SETS 

Junior Crystal Set .. .. .. PW94 2/- 
Band 

Dual -wave Crystal Diode . PW95 2/6 
Crystal 
Signet 

STRAIGHT SETS Simple 
Battery Operated Pyramid 

Modern One -valver PW96 2/6 

All -dry Three .. PW97 3/6 

Modern Two -valver PW98 3/6 BBC 

SUPERHETS Short 

A.C. Band -pass Three PW99 4/- 

A.C. Coronet -4 . P W l00 4/-Standard 
A.C. D.C. Coronet PW 101 4/- 

The PW Pocket Superhet . . 5/- Standard 

MISCELLANEOUS 
The PW 3 -speed Autogram 8,- 

The PW Monophonic Electronic 
Organ .. .. .. .. - 8/- 
(:No constructional details are available with this blueprint) 

The PW Roadfarer .. .. - 5/- 
I \o constructional details are available with this blueprint) 

TELEVISION 
The PT Band Ill converter .. - 1/6 

Title Number Price 

Fury Four .. PW20 2/6 

Short Wave .. PW30a 2/6 

Midget Short Wave Two .. .. PW38a 2/6 

-Spread Three (Battery) .. PW68 2/6 

Receiver .. PW71 2/- 
Two (Battery) ,. PW76 2/6 

S.W. One -valver .. PW88 2/6 

One -valver .. PW93 2/6 

Special One -valver . . AW387 2/6 

A One -Valver for America AW429 2/6 

-Wave World Beater AW436 3/6 

Four Valve S.W. WM383 3/6 

Enthusiast's Power Amplifier WM387 3/6 

Four Valve .. WM39I 3/6 

Listener's 5 -Watt Amplifier W M 392 3/6 

QUERY COITPON 
This coupon is available until 5th October, 1962, 

and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, OCTOBER, 1962 

. 

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 and Rhodesia; CENTRAL NEWS AGENCY. LTD. East Africa; EAST AFRICAN STANDARD LTD. 

Subscription rate including postage for one year: Inland £1.9.0. Abroad £1.7.6 (Canada £15.0.1. Registered at the General Post Oftice 
for the Canadian Magazine Post 
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/cIeójnei Contessa' 
* combined portable and car radio 

Mk. III 

NOW 

NOW 

NOW 
N OW 
NOW 

WITH 600mW MELLOWTONE OUTPUT 
ON MEDIUM AND LONG WAVES. 

FITTED HORIZONTAL TUNING SCALE 
WITH ALL STATIONS CLEARLY MARKED. 

SUPPLIED WITH SIX MULLARD TRANSISTORS AND TWO DIODES. 

FITTED RECORDING SOCKET AND CAR AERIAL SOCKET. 

SUPPLIED WITH TWO -TONE BEIGE OR TWO -TONE BLUE 
CABINET WITH GOLD FITTINGS. 

GUARANTEED THE VERY BEST 
OBTAINABLE 

All parts sold separately 
The New "CONTESSA" 6- Transistor Portable Superhet Radio features simple printed circuit construction and fully illustrated 
building instructions, with all parts clearly marked and identified. Fitted with 8 inch Ferrite Aerial, double IFT's and the latest 
in components and design. Full tuning of both Medium and Long Wave Bands with unbeatable Selectivity and Sensitivity. Clearly 
marked station dial and room filling "MELLOWTONE" push-pull output are standard features. Performance is guaranteed to be 
better chan any other design available to the home constructor whether used at home, out and about, or in a car. 

FULL AFTER SALES SERVICE AND GUARANTEE 

* ALL THESE EXTRA FEATURES AT NO EXTRA COST * 

L10.19.6 
TOTAL COST 

£ 10.19.6 P.P. 3'6 

OVERALL SIZE 
x 7} x 31in. 
Detailed Leaflet on Request 

"QUINTET" WApVE POCKET RADIO 

PUSH -PULL SPEAKER OUTPUT 
Size 

5 1 x3x l in. 

Red or Blue 

with Gold 

trim. 
Total Cost 

£4.19.6 P.P.2f- 
A Five -Transistor and Diode medium and 
long wave printed circuit loudspeaker 
radio. Features Mullard transistors and 
plainly marked printed circuit with 
carded components. Excellent results 
with full station separation guaranteed. 
Including Radio Luxembourg. Push -pull 
output up to 200 mW. Fitted 'Phone/ 
Record socket and Car aerial socket. 
Full after sales service and guarantee. 

"TRANSFIVE" 
PORTABLE RADIO 

- -- - Medium .. ° "; and 
Long Wave r r '- S:i Portable 

81 x 6+ x 3}in. 

£5.19.6 
P.P. 2f6 

A simple to build 5- Transistor and Diode. 
Printed Circuit, Medium and Long Wave 
Portable. Features Sin. speaker, Car 
aerial socket. Mullard transistors and 
carded components. Building plans free 
on request. THE IDEAL PORTABLE. 
Full after sales service and guarantee. 

Henry's Radio Ltd 
PADdington 1008'9 

5 HARROW ROAD, LONDON W2 
Open Monday to Sat. 9 -6 Thurs. I o'clock 

Send If- Stamp for Latest 
Illustrated Price Lists. 

PLEASE TURN PAGE 

ss C A P R I " LPOCKET 
SIX. 

WAVE POCKET SI 
MEDIUM AND 

UPERH T RADIO 
SIZE 4} x 2} x I }in. REALLY POCKET SIZE 

The most compact 6- transistor and diode radio with speaker 
available to the home constructor. Features the latest in 
miniature components and circuitry. Supplied with Mullard 
transistors and two -tone moulded cabinets in red /white or 
BIue'White with gold fittings. All components are supplied 
in packets and clearly identified. A printed circuit is used 
with fully illustrated building instructions. Push -pull output 
coupled with a sensitive and selective circuit make the "CAPRI" 
hard to beat. Fitted Earphone/Record socket. 

FULL AFTER SALES SERVICE AND GUARANTEE. 

ALL PARTS SOLD SEPARATELY- DETAILED LEAFLET ON REQUEST 

* DESIGNED BY EXPERTS FOR THE HOME CONSTRUCTOR 

TOTAL COST £6.19.6 P.P. 2f- 

"RANGER 3 "A Three -Transistor 
Size 4} x 3 x I }in. Two -Diode Personal 

Radio for Medium 
Waves and Amateur 
top band and ship- 
ping. Quality output 
on personal phone. 
Fitted air spaced 
tuner, vol. control. 
No aerial or earth. 
L u x e m b o u r g 
guaranteed. 59/6 ;;6 

"CARVERTER" 
MOBILE TRANSISTOR 

SHORT WAVE CONVERTER 
As featured in the May Edition of Radio 
Constructor. Just plugs into the aerial 
socket of your car radio. Crystal con- 
trolled- covers amateur and short wave 
broadcast bands from 5 to 16 Mc /s. 

Supplied complete 
with long life bat- 
tery and 39/40 
metre band crystal. 

Send I f- stamp for 
full Booklet. 
No modifica- 
tions to car radio 
at all. 

Total cost 
with sprayed 
cabinet, etc. 

69/6 P.P.2f- 

PW' TROUBADOUR 
7- Transistor 

Superhet 

Medium 
and 

Long Wave 
Radio 

Size 
5f o 31 x tin 

£8.10.0 P.P.2f- 

('PW' SIX 07.19.6 P.P. 2f -) 
Modified version of previously advertised 
"PW" Superhet. Now with new style 
Two -Tone Cabinet. 1st grade compo- 
nents and transistors. Printed circuit. 
Features matched set of 7 Transistors, 
New 2f inch quality speaker and new 
illustrated building instructions. 

PW Troubadour 
PW Mercury 
PW Regency 
PW Alpha 3 
PW Mini -amp 
PW Citizen 
PW Superhet 
PW Shortwave 2 
PW Feeder Unit 

And the latest PW Designs. 

All parts in stock 
for ALL PW 
Designs. 
Parts Lists on 

Request. 
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