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PRACTICAL WIRELESS November, 1963 

A2sCó 
...,....:., 

SOLDERING INSTRUMENTS 

EQUIPMENT 
FOR THE 
RADIO AMATEUR 

ILLUSTRATED 
List 64. 

DETACHABLE BIT 

IN 

PROTECTIVE SHIELD 
List 700 

BRIT. & FOR. PATS. 

°Mo 
PRICE LISTS & INFORMATION ON 

Various Designs in 

Practical, Radio Wireless R.S.G.B. 

Wireless Constructor World Bulletin 

D.I.Y. Hobbies Practical Etc. 

Wkly Motoring 

SEND 6d. POSTAGE FOR 

OSMOR LTD 

CIRCUITS 

418 BRIGHTON ROAD 
S. CROYDON SURREY 
Telephone CRO 5148 

Sales & Service 
APPLY DIRECT FOR CATALOGUE 

TO 

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

NEW 

EDDYSTONE 
DIECAST 

INSTRUMENT BOX 
An addition to the three existing Diecast Boxes is the Cat. No. 
903, illustrated above. This has dimensions of approximately 
Thin. x 441n. x 3in. deep-the increased depth is a notable feature. 
The box is cast in aluminium, thus saving considerable weight 
and, as with the others. is complete with a close -fitting flanged 
lid. Natural finish 1618. Data sheet on request. 

No. 896. 49ín. x 2Iin. x lin. 6/8 
No. 650. 4',.ín. x 31ín. x 2in. 9/4 
No. 845. 7ìín. x 4ín. x tin. 14/8 

Write the Manufacturers: 

STRATTON & CO. LTD. 
BIRMINGHAM 31 
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ENQUIRIES WELCOMED 
Quantity Prices or Quotes for items 
not listed, particularly rare values. 

November, 1963 

GUARANTEED * VALVES 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised. 

PRACTICAL WIRELESS 569 

POST 
1 Valve 84., 2-11, 1/ -. 
FREE for 12 or more 

valves. 

3 MONTHS 
GUARANTEE 
In writing with 

every valve. 

FREE TRANSIT IN- 
SURANCE. Satisfaction 
or Money back Guaran- 
tee on Goode if returned 

within 14 days. 

OZ4 
1A7GT 
1C6GT 
1D5 
1D8 
1H5GT 
1L4 
1LD5 
1185 
VOGT 
1R5 
105 
184 
185 
1T4 
2021 
SA4 
3A5 

3Q4 
384 
814 
6R4GY 
614 
504G 
6V40 
51.391 
MGT 
5140 
6Z4 
6Z4G 
6Z4GT 
8/30L2 
BA8 
8A7 

48 
9Ì8 
7/8 
7/- 
9/9 
8/9 

43 
4j8 

68 
6/3 
7/8 
4/8 

6/8 

8/9 
41- 
7/- 
6 /- 
8l8 
9/8 

4j9 
7/8 
4/9 
5/6 
9%8 
9/- 
7/- 
9/8 

á/li 

8A8G 7/9 
8A8GT 12/8 
8AC7 31- 
SAGS 2/9 
6A07 6/9 
6AK6 61- 
BAL6 8/3 
SAMS 3/- 
SAO 8/- 
BATB 6/- 
6A88 7/- 
BAYB 6/9 
887 8/8 
888G 81- 
BBAB 6/8 
88E8 6/8 
BB08G 16/- 
8BH8 8/- 
61316 5/9 
BBR7 818 
8BR8 9/6 
8BW8 6/9 
88W7 61- 
604 2/3 
8C6 6I8 
6C8 8/8 
0C9 11/- 
6CD8G 17/8 

8/6 
BD28 8/8 
803 9/6 
808 31- 
8F1. 49 
131,6 7%8 
BF8G 4/5 
61,13 4/9 
BF14 9/8 
BF15 9/8 
8F19 6/- 
8F32 4/9 
BF33 41- 
13H6 1/6 
615 4/3 
133513 81- 
8J5GT 4/3 
818 3/8 
617 8/8 
817G 4/9 
6J7GT 7/8 
8K8GT 8/- 

887 5/ 20D1 8/9 
8K7G 21- 20F2 9/8 
8K7GT 4/8 2011 16/- 
81{8O 6/- 20P1 9/8 
BKBOT 8/3 20P3 12/8 
8K25 8/8 20P4 17/- 
6L1 9/8 20P6 15/- 
BLB 7/8 25A6G 8/- 
SLOG 8/8 26L8GT 7/9 
6L18 7/9 26Y6G 8/- 
6L19 12/8 25Z4G 7/- 
8LD20 7/9 25Z5 8/- 
6E7 7/8 25Z80 S/- 
OP1 918 2750 17/8 
8P25 8/6 3001 8/9 
13P28 919 30015 11/8 
8Q7G 5/8 30F5 el- 
13Q7GT 8/- 30FL1 9/8 
88711 91- 30L1 8/6 
88A7 619 30L15 8/9 
184C7 4/9 30P4 9/8 
8607 4/9 30P12 7/8 
80H7 3/- 30P19 13/6 
8977 6/- 30PL1 9/3 
6BK7 6/- 30PL18 9/8 
138L7OT 6/9 36C6 8/8 
88N7GT 4/8 3518GT 8/- 
88Q7 6/9 35W4 e/- 
8887 3/8 85Z4GT 5/8 
13II4GT 9/8 36Z6GT 71- 
8160 4/6 41 8/8 
BVSGT 8/- 42 8/8 
8X4 918 60136 7/9 
8X60 6/- 6006 8/8 
8X601 6/8 50L8GT 7/8 
786 9/- 53K8 9/8 
787 7/9 81BT 17/8 
7C5 7/3 5181/1 11/- 
706 7/5 213T 13/8 
7E7 7/3 75 6/8 
7R7 16/- 78 6/- 
787 8/9 80 5/8 
7Y4 6/- 83 9/8 
7Z4 6/- 1858T 19/8 
81/8 8/- 186BTA19/8 
10C1 11/8 807(A) 6/- 
1002 14/8 807E 4/9 
10F1 4/9 813 49/- 
10F9 10/8 832 14/- 
10F18 10/- 888A 12/8 
101D11 14/8 954 3/9 
10P13 8/8 955 2/3 
10P14 9/6 958 2/- 
10P18 7/- 1625 5/6 
12A8 2/3 5763 7/8 
12AH6 9/-9001 8/8 
12AT 8/8 9002 4/9 
12AT7 5/8 9008 6/9 
12A138 9/- ATP4 2/8 
12AII7 8/- AZ31 7/8 
12AV6 5/9 AZ41 71- 
12AX7 8/8 888 6/9 
12BA8 7/- C10 8/- 
128E6 5/6 CCH85 18/8 
1213H7 8/9 CL33 9/- 
1208 6/6 0131 7/8 
12E1 17/8 D77 8/3 
12E8 1/9 DA30 11/8 
12J501 3/3 DAC32 9/9 
121701 8/- DAF91 4/8 
1210701 4/8 DAF96 7/8 
12K8 9/9 DF83 8/9 
12K801 9/6 DP91 3/- 
12Q7GT 418 DF98 7/3 
128A7 7/- DF97 7/8 
128G7 4/8 DH88 5/6 
128117 3/8 DH78 4/8 
12817 6/8 DK32 9/8 
123K7 4/6 DK91 6/8 
128N7GT8/9 DK92 7/- 
128Q7 8/8 DEBO 718 
131/3 6/8 DL88 7/8 
1487 14/8 DL36 7/6 
19AQ6 7/9 DL63 9/- 
19BG8 14/- DL76 8/- 

DL82 9 - EZ40 8/8 018 7/6 
DL92 6 - EZ41 819 U22 8/9 
0194 8 8 E280 5/9 024 12/5 
DL98 7 3 E281 el- 025 10/8 
EA50 1 3 FW4/600 7/- 828 9/8 
EABC80 8/8 OT1C 12/5 031 7/- 
EAC91 4 - GZ32 718 033 14/- 
EAF42 8 3 0834 11/8 1786 12/8 
ESSO 1 3 HK90 9/8 1137 28/- 
E1341 6- 1114100 816 UN 419 
E891 3 3 HN309 19/- 052 4/9 
EBC33 4 9 HVR2 9/- 078 6/6 
EBC41 7 9 KT32 8/e 078 4/6 
88081 7 9 KT83C 4/- 8107 12/8 
EBF80 7 8 KT88 14/- 0191 11/6 
EBF83 9 8 KT44 8/- 0281 9/e 
EBF89 7 9 11166 17/8 8282 16/- 
EBL21 9 9 KT81 8/8 0301. 12/6 
EBL31 17/6 K183 4/8 8309 8/8 
E062 419 KIN 13/8 8829 9/8 
EC91 4/8 KT78 8/8 8339 11/8 
ECOS 8/8 KT88 19/- 11404 8/- 
E0031 718 KTW81 5/9 8801 19/- 
ECC32 41- KTW82 8/8 IIABC80 7/- 
ECC33 4/8 KTW83 6/9 BAF42 7/9 
ECC34 9/- KTZ68 11/- BB41 7/. 
ECC36 619 L63 81- UBC41 7/8 
ECC40 916 LN152 618 08081 7/9 
ECC81 4/9 M814 7/- IIBF80 7/9 
ECC82 4/9 N37 10/8 UBF89 7/5 
ECC83 e/- N78 18/- DBL21 12/. 
E0084 7/8 N108 18/- 15092 818 
ECC85 7/6 N162 8/3 BCC84 19/- 
ECC88 11/8 P41 818 UCC85 7/8 
ECF80 8/8 P61 219 BCFSO 18/8 
ECF82 8/3 PABC80 8/- IICH21 9/8 
ECH21 11/8 PC88 11/6 UCH42 7/8 
ECRU 7/8 P097 9/8 003081 7/9 
ECHOS 8/8 PC084 8/8 BCL82 9/8 
ECH81 7/- POC85 7/9 UCL88 12/- 
E01183 818 PC088 11/9 IIF41 7/6 
ECL80 8/8 PCC89 8/8 UF42 6/8 
ECL82 8/- PC0189 1318 OF80 7/- 
ECL83 10/6 PCF80 819 UF86 7/8 
ECL88 10/3 PCF82 7/ 11F88 14/8 
EF22 7/ PCF84 12/ 11389 7/- 
EF38 3/3 PCF88- 11/ 11141 7/- 
EF37A 7/ PCL82 7/8 13144 14/- 
EF39 4/8 PCL83 9/ 17148 9/9 
EF40 11/ PCL84 7/8 11L84 7/- 
EF41 81- POLOS 10/- 0M80 9/6 
EF42 8/9 PCL88 10/8 IIR10 7/6 
EF50-BB1/8 PENIS 3/9 1788 12/- 
EF50(A) 2/8 PEN45 8/8 1187 9/8 
EF54 3/3 PEN48 9/8 CDS 18/8 
EF80 4/8 PL38 9/8 01111 11/- 
EF85 8/ P188 9/6 11121 9/5 
8F88 7/8 PL38 17/6 U141 8/- 
EF88 8/9 PL81 ti ,u,7.3 

8/- 
EF91 3/- PL88 8/8 VP4B 9/- 
EF92 8/ PL88 8/8 VP23 2/9 
EF188 9/9 PL84 7/8 VP41 6/8 
E7184 9/6 PL820 618 VR306 6/8 
EK32 7/8 PM84 9/8 VR150 6/- 
8132 8/9 PX4 12/8 W78 4/9 
EL88 7/- P1,26 9/- W81 7/8 
8134 11/8 PY81 8/- X81M 13/- 
ELMS 8/- PY32 10/- X83 8/8 
EL8B 12/8 PY88 11/- X85 11/- 

P180 8/8 X68 7/9 
PY81 8/3 108M 11/- 
P182 6/9 X78 21/- 
PY83 6/9 X79 21/- 
PY86 9/. XS3M 9/- 
P1800 9/- 183 8/- 
PZ30 9/8 258 4/9 
R19 9/6 Z86 8/8 
RL18 11/- 
BP41 2/3 
SP81 2/- 
8825 18/- 

T460 88 
TDD4 8/8 
014 7/8 

8141 8/ 
EL42 7/9 
8181 8/9 
ELM 6/6 
EL85 9/9 
8191 3/9 
8195 5/8 
EM34 8/9 
86180 7/8 
1.6181 8/8 
EM84 8/9 
86185 9/8 
EN81 18/- 
8151 7/6 
8186 7/8 
8188 9/8 

Tubes HIGHEST QUALITY - 
COMPARE OUR PRICES 

Carr. A Ina. 12/8. GUARANTEED NEW TYPES 

8 Months 12 Months 
MOST MIILLARD, 
MAZDA, COSSOR. 
EMITRON, EMI - 
SCOPE, BRIMAR, 
FERRANTI TYPES, 
PROCESSED IN 

OUR OWN 
FACTORY 

12in. £2. 0.0 £3. 0.0 

14in. £2.10.0 £3.10.0 

15-17in.£3. 5.0 £4. 5.0 

21 in. £3.15.0 £5.15.0 

MW 31/74 
£3.15.0 
MW 38/24 
£4.15.0 

CRM 172 
MW 43/64 
£6.0.0 

SPECIAL TEMPORARY OFFER 
Due to huge Bulk Special Purchase 
we are offering MW 81 -74 Tubes at 
the unrepeatable price of 29/-. MW 
38/24 ditto. 39/ -. P.P. 12/6. The 
above are guaranteed for 8 months. 

P.M. SPEAKERS. 
8iln. 7/6 81n. V 

30 Top Makes. 
5'1' 8/6 7 z 41n. v V 

VALUE! 
4 watt AMPLIFIERS 
excgellent amplifier with 
10F3 iving 10P14 output 
stage, complete with Sin. 
speaker. In attractive 2- 
tone case. Tone control, 
negative feed -back, ready 
for Immediate use, indivi- 
dually tested. Amazing 
volume and clarity, Ideal 
for guitars, record players, 
p.a. in small halls, baby 
alarms etc. Easily worth 25. 
Our price whilst 
stocks last. Carr. 45/- 
Packing etc. 7/8. 

100 RESISTORS 6/6 
Excellent. Sizes 9 -3 watt. 

100 CONDENSERS 10/- 
Miniature Ceramic and Silver Mica 
Condensera, 3 pF to 5,000 pF. LIST 
VALUE OVER O. 

12 POTS. Popular values. 5K to 
2 Meg. Unused, mixed, pre- 4/6 set, long sp., switched, etc. 
CONDENSERS. 25 Mixed. Electrolytic. 
Many popular sizes. List 10 /- Value £6. Our Price 

SILICON RECTS. 
250V 500mA standard TV replace- 
ment. Top quality 8/8 (3 for 24/ -). 

3 VALVE AMPLIFIERS 
Kit of new parta, consisting chassis, 
mains and output transformers, valves 
(P61, 608G, 8X50) and all components. 
With full Instructions for making high 
gam amplifier with separate base and 
treble controls, negative feed - fl /- back, etc. Truly unusual value at L 

COAX, low lose, lid. yd., 26 yds., 
11/8, 50 yds., 22/.. 100 yds., 92/8. 
Co -ne Yluge, 1 /3, Nall outlet boxea 8/8. 

NEW SHOP 
BRIGHTON 

OPENING IN LARGE PREMISES 

11 -12 North Rd., BRIGHTON 

With Widest Stocks, Keenest Prices, TV's, Radios, Valves, Transistors, 
Hi -Fi Equipment, Loudspeakers, Aotocbangera. Cables, Componente, eta 

AM /FM RADIOS 
Fantastic offer. 7 valves plue 
2 diodes. Contemporary Cabinet. 
Top quality and finish. A.F.C. 
P.V.C. Absolutely comp- 1011 
lets Guaranteed 3 month. 71 

PORTABLE RECORD PLAYERS. Take 
all ghee Records, all speeds, amplifier, 
auto -changer, Garrard new "Slimline" 
Gram. In two -tone Case. 13 gus. All absolutely new. 
PORTABLE RADIOGRAMS. As above 
with 6 valve euperhet radio. Med. and 
Long wave. Fantastic value. 17 gnu. 

TELEPHONE C.O.D. ORDERS 

DISPATCHED THE SANE DAY. 

TRANSISTORS 
Guaranteed Top Quality 

Huge reductions. Red Spot standard 
L.F. type now only 1/8; White Spot R.F. 
2 /, Mallard Matched Output Kits 
(0081» and 2.0081's), 12/8. Receiver 
Kits, (OC44, 004512), OCOID, tjA 1. 
0081(2), six transistors. ). 

ÁF114 8/- 0058 12/8 0081 6/6 
ÁF116 7/8 0038 14/- 0081D 5/8 
AF116 7/8 0044 6/6 00170 8/8 
AF117 7/- 0045 5/8 0C171 8/6 
AF127 9/6 0078 6/6 X9104 5/8 

Poet: 2 lbs. 2 / -, 4 lbs 2/6, 7 Iba. 3/8, 15 be. 4/ -, etc. (C.O.D. 2/- extra). ALL ITEMS LESS 5% AND POST FREE IN DOZENS. Send 81 for list of 1000 salpr 

TECHNICAL TRADING CO 
RETAILBHOP 

380 -352 FRATTON ROAD, PORTSMOUTH 

MAIL ORDER ON7.Y DEVONIAN COURT, 
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX 

www.americanradiohistory.com

www.americanradiohistory.com


S70 PRACTICAL WIRELESS November, 1963 

9 RADIO - AMATEUR GEAR 

/7 
1 TEST INSTRUMENTS 

EDUCATIONAL KIT -SETS a - J J J HI-FI E Q U I P M E N T r- nwtstsen 

You can Build the worlds best kit -sets; save 
money and enjoy yourself the Healhkit way 

The clearly written instruction manuals, issued with each kit, show you how. 

DEFERRED TERMS ON ORDERS ABOVE E10. ALL MODELS ALSO AVAILABLE ASSEMBLED 

TEST INSTRUMENTS 

0-12U 

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

I 1.15.6 Kit. 

Sin. OSCILLOSCOPE. Model 0 -12U. 
Laboratory quality at utility oscilloscope 
price. Wide band amplifiers essential for 
T.V. servicing, F.M. alignment etc. T/B 
covers 10 c/s -500 kc /s in 5 ranges. 

£35.10.0 Kit. 

PORTABLE 'SCOPE. Model OS -I. A 
compact portable oscilloscope, ideal for 
servicing and general work. Printed 
circuit board. Case: 71 x 41- x 12 1in. long. 
Wt. only 10+ lbs. 

£19.19.0 Kit. 

VALVE VOLTMETER. Model V -7A. The world's 
: best selling VT VM. Measures up to 1,500 volts 

(D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.1 U 
1,000 MCI. Centre zero dB scale, D.C. input. Resis- 
tance 11 MCI, 4-(in. meter. Complete with test prods, 
leads and standardising battery. 

£13.18.6 Kit. 
V -7A 

R.F. PROBE. Model 309 -CU. Will extend freq. range of 
Model V -7A to 100 Mc /s. Indication up to 300 Mc/s. 

£ I.13.6 Kit. 

HIGH VOLTAGE PROBE. Model HV -336. Extends measure- 
ment of Model V -7A up to 30,000 v. D.C. £2.19.6 Kit. 

MULTIMETER. Model MM -I U. Ranges: 0 -1.5 v. to 1,500 v. 

A.C. and D.C.; 150µA to I5A D.C.; 0.213 to 20Mí2. 44in. 50nA. 
meter. £12.10.0 Kit. 

A wide range of other test instruments available including: RiC 
Bridge C -3U, £9.5.0. AF V /Voltmeter AV -3U, E14.17.6. 
Wattmeter AW -IU, E15.15.0. Capacitance meter CM -IU, 
£l5.15.0. Power supplies. Decade boxes etc. Many other 
instruments available under American Mail order scheme. Why 
not send for full details. 

SSU -I SPEAKER SYSTEM 

SSU-I 

A practical solution to the problem of a 

moderately -priced speaker suitable for Stereo/ 
Mono amplifiers, where the equipment has 

to be compact. Two speakers, balance control, 
ducted port reflex cabinet. 
Horizontal or vertical 

(without legs) £10. 1 7.6 Kit. 
Horizontal or vertical 

(with matching legs) £I 1. 12.0 Kit. 

TRANSISTOR RECEIVERS 
"OXFORD" LUXURY TRANSISTOR 
DUAL WAVEBAND RECEIVER. 

The ideal domestic, car or personal portable 
receiver. 10 Semi -conductors. Solid leather 
case. Send for full details. 

£14.18.0 Kit. 

6 TRANSISTOR PORTABLE. Model 
U XR-I. Prealigned I.F. transformers. 
Printed circuit, 7in. x 4in. high flux speaker. 
Real hide cue. Very easy to build. 

£12.11.0 Kit. 

UXR -I 

7 TRANSISTOR PORTABLE. Model RSW -I. Two short, 
trawler and medium wave bands 

"MOHICAN" GENERAL COVERAGE 
RECEIVER. Model GC -I U. Excellent 
portable or general purpose receiver for 
amateur or short wave listening. See full 
spec. leaflet. £39.17.6 Kit. 

£19.17.6 Kit. 

AMATEUR EQUIPMENT 
AMATEUR BANDS RECEIVER 

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

£39.6.6 Kit. 

RA- I 

AMATEUR TRANSMITTER. Model DX -1000. Covers 
all amateur bands 160 -10M. 150 w. D.C. input, self contained 
with power supply. Modulator, VFO £74.19.0 Kit. 

AMATEUR TRANSMITTER 
Model DX -40U. Covers 80 -10 m. 
Power input 75 w. C.W., 60 w. 
peak C.C. phone. Output 40 w to 
aerial. Prov. for V.F.O. 

£33.19.0 Kit. 

DX4OU 

Other models in the amateur range include: SSB Adapter 
SB -IOU, £39.5.0. Variable Freq. Oscillator VF -I U, £11.17.6. 
Balun Coil Unit B -IU, £4.15.6. Grid -Dip Meter GO -IU, 
£10.19.6. Q Multiplier QPM -I, £7.12.6. Wide range of models 
under American Mail Order Scheme. 

SEND FOR FREE BRITISH CATALOGUE 
OVER 50 MODELS TO CHOOSE FROM. 

DAYSTROM LTD. 
-A member of the Daystrom Group, manufacturers of the WORLD'S LARGEST- SELLING ELECTRONIC KITS 

Dept P.W.I I. GLOUCESTER. 
ENGLAND. 
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T H E WORLDS B E S T 
K I T - S E T S O F T H E 

PRACTICAL WIRELESS 571 

H I G H E S T Q U A L I T Y 
A T LOWER COST 

Millions of Heathkit models are in use throughout the world because:- * They are so easy to build. Even for an absolute beginner. * The manual of instructions is foolproof. Because all manuals are 
written by the world's experts in kitset design. * You get professional appearance and performance with every model. 

S-33 

HI -FI AMPLIFIERS 
6W STEREO AMPLIFIER. 
Model S -33. 3 w /chl. Inputs for 
radio -tape and gram. Stereo /Mono 
ganged controls. Sensitivity 200 
MV. 

£ 13.7.6 Kit. 

6W DE -LUXE STEREO AMPLIFIER. Model S -33H. An 
inexpensive stereo /mono amplifier with high sensitivity. Suitable 
for use with Decca Deram cartridge. £ 1 5. 17.6 Kit. 

TAPE RECORD /REPLAY AMPLIFIER KITS. Will operate 
with most tape decks. Send for details. 

TA -IM (Mono), E19.2.6. TA -IS (Stereo), E24.10.0 

18W STEREO AMPLIFIER. Model 5 -99. 
Ganged controls. Stereo /Mono gram, radio 
and tape recorder inputs. P/B selection. 

£27.19.6 Kit. 
S -99 

5W HI -FI MONO AMPLIFIER. Model MA -5. A low priced 
amplifier based on the S -33. Printed circuit construction makes 
it easy to build. £I0.19.6 Kit. 

HI -FI SINGLE CHANNEL AMPLIFIER. Model MA -12. 
Ideal for use with Models USC -I and UMC -I. 0.1 THD at 10 W. 
Wide freq. range. £ I I .9.6 Kit. 

AVAILABLE SHORTLY 
GUITAR/PUBLIC ADDRESS AMPLIFIER. PA -I. 50 W 
rms. 100 W pk. output. For vocal and instrument groups, public 
address etc. 4 inputs. 2 loudspeakers. Send for full details. 

£54.15.0 Kit. 
COMMUNICATIONS TYPE RECEIVER. Model RG -I. A high 
performance low cost receiver for the discriminating listener. 
Freq. coverage 600 kc /s -I.5 Mc /s. and 1.7 Mcjs -32 Mcis. Send for 
details £39.16.0 Kit. 

OTHER MODELS FROM OUR WIDE RANGE 
STEREO CONTROL UNIT. USC -I. Luxury model with 
inputs to suit any pick -up or tuner £19.10.0 Kit. 
MONO CONTROL UNIT. UMC -I. Suitable for cabinet 
mounting or free -standing. Ideal for use with MA -12 or any 
amplifier requiring 0.25 v. or less for full output £8.12.6 Kit. 

COLORING / LENCO TRANSCRIPTION 
Fitted G -60 pick -up arm and R -105 cartridge. 
speed adjustment set. 33 ;-80 r.p.m. 4 fixed 
table 

GARRARD AUTO'RECORD PLAYER. 
stereo mono unit with auto record selection. 

With R -105 head ... ... ... ... 

With Decca Deram pick -up 
Free plinth supplied if required. ... ... 

UNIT. GL -58. 
Infinitely variable 

speeds 311b. turn- 
£18.19.2 

AT-6. 4-speed 

£13.12.1 

£ 14.6. I 

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

`COTSWOLD' SPEAKER SYSTEMS 
STANDARD MODEL 

Acoustically designed enclosure in the white 
26 x 23 x IS;in. 12in. bass speaker, elliptical 
middle speaker, 2in. pressure unit. Covers 

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

MFS SYSTEM 
A minimum floor space model for the smaller 
room. 36in, high x 164in. x 14in. deep. Almost 
identical performance to standard model. 

Price either model £23.4.0 Kit. 

HI -FI TUNERS 
Model FM -4U. Tuning range 
88 -108 Mcis. Tuning unit (FMT- 
4U) with 10.7 Mc /s I.F. (L2.15.0 
inc. P.T.). I.F. Amp (FMA -4U) 
complete with cabinet and valves 
(C12.6 .0). 

Total £15.1.0 Kit. FM -4U AM /FM TUNER. Covers FM 88 -108 Mc /s. AM. 16 -50, 200 -550, 900 -2,000 m. Tuning heart (L4.13.6 inc. P.T.). and I.F. Amp. 
(L20.13.0). 

DAYSTROM LTD. 
Dept. P.W.11, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

250 

Total £25.6.6 Kit. 

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

Prices from £6.19.6 
to £29.8.0 

AMERICAN HEATHKIT MODELS 
Full details of Direct Mail Order Scheme and 
fully illustrated catalogue of range can be 
obtained from us for only If- post paid. 
(FREE to Service Depts.). 

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

NAME _.. 

ADDRESS 

PW I I 
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SURBITON l'ARI (RADIO LTD. 
FOR POST HASTE - 

MARTIN RE 
HALF TRACK 

BA1.8, TDB Monardeek. Latent model, Olin. spool 89.9.0 
Depodt 81.0.0 and 9 monthly , 61.1 0 

Saps Amplifier for 6.8.2. Deck, printed circuit ready wired with 
ECC83, ECL82, EM86 and EZ80. Complete with all 
plugs, sockets, panels, knob. etc. The whole amender 
mounts on to the deck making a sell -contained unit, 88.8.0 
Deposit 81.0.0 and 8 monthly 81.1.0 

Ws with 7 z 41c. speaker, two -tone grey 84.4.0 
Complete Hit at above, with Tape and Mieropkocs 182.0.0 

Deposit 92 .4.0 and 12 monthly 11.16.6 
Colton Studio Deck. Very latest model, 3 speeds, 71n spools 810.19.6 

Deposit 91.2.0 and 8 monthly 61.7.3 
Taps Amplifier for Studio Deck, with ready wired printed circuit, 

control and input panels, mains and output transformers, 
knobs, plans, sore. etc., EF80, ECC83, EM84, EZ81 
and 2 -EL84, 3 watts output. Magic eye, Radio and 
Mic., Input. Ex L/8 socket, Tone and Monitor controls 
Can be used as amplifier 111.11.0 
Deposit 21 .4.0 and 12 monthly 19/- 

Cu a tor above, with 9 z Sin. speaker, two -tone grey 15.6.0 
Complete Hit, with Tape and Mierophone 829.0.0 

Deposit 62.16.0 and 1, monthly Bß,8.2 
Building ios4aotiou. available at 2/8 each kit (refunded it kit bought). 

JASON F.M. TUNERS 
AMYL complete with 4 EF91 valve. AB 6.0 

Deposit 01.0.0 and 8 monthly 11.0.9 
181Tá kw power, complete with 4 EF80 valves 110.19.6 

Deposit 61.26 and 12 monthly 17/9 TIM with power, complete with 4 EFSO and 1 EZ80 611.166 
Depodt 11.8.8 and 12 monthly 91.1.1 

WWII. Fringe complete with valves, less power 119,10.0 
Deposit 81.6.0 and 12 monthly 11,06 

lIT6, with power, complete with all valves 21416.0 
Deposit 91.0.6 and 12 monthly 61.46 

JTV/8, switched F.M. and TV sound, self powered, all valves, ... 617.0.0 
Deposit 61,14.0 and 12 monthly 61.8.9 ßw4 
Deposit t 81.5.8 and 8 

power, valves 
19/ 

211.12.6 

>hshraedon book Is Included in all kite, but otherwtee 2/8 and 8/8. 
JIv's. ready built, state channels 622.5.0 

Deposit 19.4.6 and 12 monthly 01.16.11 
loam, ready built (as Mercury 11) 216.10.0 

Deposit 11.13.0 and 12 monthly 61.7 4 

AMPLIFIERS (MONO) 
Lbw 1,45 3 watt, 3 valve 60.19.6 
Lhtear,Diatonle.12 watt, meltable Mic. or Guitar 112.10.0 

Depodt 11.7.0 and 12 monthly 01.0.0 
Wass Coaeor;d, 30 watt, ideal Guitar amp., with can 216.0.0 

Deposit 01.16.0 and 12 monthly 01.9.10 
Doled GA5, Integrated amp. and P.A., 5 watt, ECL88 valve 018.0.8 

Deposit 01.8.8 and 12 monthly 01.1.6 
Dg/el DPA15, 16 watt with 2 valve pre -amp 125A.0 

Deposit 12.10.8 and 12 monthly 08.1.11 
Td6Mtose Hi -Ft Malor with pre-amp. Guitar or Ito 215,18.9 

Depoelt 11.15.8 and 12 monthly 01.0.1 
Leak TL /12, 10 watt Main amp. only 618.18.0 

Depoelt 10.01 and 12 monthly 11.11.1 
Leak YarUbps III pre -amplifier 115.15.0 

Depoelt 11.11.0 and 12 monthly 11.8.1 
Quad, 18 watt Main amplifier only 082.10.0 

Deposit 10.6.0 and 12 monthly 11.17 4 
Quad pre -amplifier. Mono 011,10.0 

Deposit 61.10.0 and 12 monthly 21.12.4 

AMPLIFIERS (STEREO) 
Dole! A0101, Integrated 112.12.0 

Deposit 11.7.0 and 12 monthly 11.0.8 
Dulci GA506, Integrated 018.18.0 

Deposit 02.0.0 and 12 monthly 11.11.1 
Rogers Cadet Mk. 2 with pre- ampll0er, 4 ECL86 valves 698.18.9 

Depoelt 12.13.8 and 12 monthly 82.4.5 
Leak Stereo 20, Main amplifier 880.0.0 

Depo.t 13.4.6 and 12 months 62.10.8 
Leak Vartelo*e IlI, stereo pro -amplifier 126.0.0 

Deposit 82,10.0 and 12 monthly 82.1.8 
Quad *0 Stereo Control Unit 028.0.0 

epposit 22.10.0 and 1"- monthly 121.8 
For Head' Main Amplifiers see Mono section above. 

POST FREE SERVICE 
CORDA KITS 

QUARTER TRACK 
B.S.R. TD2, Marriott heads, L series 011.11.0 

Deposit 61,4.0 and 12 monthly 16 /- 
Tape Amplifier, as over, but quarter -track 10.0.0 

Deposit 61.0.0 and 9 monthly 11.1.0 
Case, two -tone grey, with speaker 64.4.0 
Complete Kit, with tape and microphone 124.0.0 

Deposit 62,10.0 and 12 monthly 66.1.6 
Collar. Studio Deck, Marriott X series heads 017.17.0 

Deposit 61.17.8 and 12 monthly 61.9.6 
Tape Amplifier, au over but quarter track 612.16.0 

Deposit 61.7.0 and 12 monthly 61.0.6 
Case, with speaker, two -tone grey 66.5.0 
Complete Kit, with tape and microphone 000.6.6 

Deposit 88.10,0 and 12 monthly 06.10.0 
Tape Pre- ampROer for DAM Studio Dark, with power supplies, 

ECC83, ECL82, EZ80 and E1185. Radio and Idle sockets, 
gives an equalised output of 400mV 

Half Track 16.0.0 
Deposit 61.0,0 and 8 monthly 11.1.0 

Quarter Track *0.6.0 
Depoelt 61.0.0 and 9 monthly 11l.0 

TAPE HEADS 
M.S.S. Quarter track, Record /Playback and Eras. Bet U.S. 
Bradmatle Half track Record/Playback head only 111.11. 
Btadmatlo Hult track Record /Playback and Erase as Studio Bat 01.10.0 
Collseoo premure pad for third head poeitloo 4/- 
Br uelf Mk. 6 Series 2 4 -speed deck half track 101.11.0 

Deposit 23.5.0 and 12 monthly 12.14.0 
BraeaB Mk. 5 Tepe Amplifier with power pack 068.0.0 

Deposit 22.12.0 and I^_ monthly 12.3 2 

RADIO TUNERS 
Armstrong T4C V.A.F. Tuner, self powered 117.19.0 

Deposit 11.19.8 and 12 mouthy 11.9.6 
Armstrong ST8 Mk. 2 A.M. /P.M. Tuner, self powered 606.18.0 

Deposit 12.18.0 and 12 mouthy l8,ß.4 
Armstrong AP008 A.M.IF.M. Radio ohaa.is, bar pod treble 

controls, P.U. Inputs etc ß81t8.0 
Deposit 12.6.0 and 12 monthly 0 

ßM.ß.0 Armstrong Jubilee Mk. 8 A.M. /F.M. push -poll output stage 
Deposit 12.16.8 and 12 monthly 

%1.14.112 

.0.11 
Armstrong Stereo 56 A.M. /F.M. Radio chassis, with stereo gram. 120.10.0 

Deposit 58,2,6 and 12 monthly 68.9,5, 
Armstrong Stereo 19 Mk. 9 A.M. /F.M. Radio chassis, stereo gram 

and push -pull output stages 140.6.1 
Deposit 14,0.8 and L2 monthly *8.411 

Brass escutcheon available for Ap 208 and Jubilee Mk. it 7/6 
Roger. Swttteked F.M. Tuner, un-powered 11416.8 

Deposit 21.11.8 and 12 monthly 11.40 
Trlpl.toae F.M. Tuner, lem power /18.10.8 

Deposit 21.8.0 and 12 monthly 61.2.2 
Tripleton. F.M. Tuner, self- powered A16.14.6 

Deposit 11.11.8 and 12 monthly 11.6.1 

GRAMOPHONE UNITS 
Garrard SRP10 with 008 cartridge, Mono. single plater 0.11 
B.S.B. ÚA14 with TC8 cartridge, Mono, 4 speed changer .2 1161.11 

Deposit 11.0.0 and 0 monthly 61,3.8 
Garrard Anguilla. Mono 008 cartridge, 4 speed changer 89.18.0 

Deposit 81.0.0 and 0 monthly ,,.,81.8.2 
Garrard ATO Autodim de Lore, GOP Mono cartridge 011.0.0 

Deposit 11.6.8 and 9 monthly 61.4.9 
Philips A01016, Stereo cartridge, will change 71n, record. 818.18.0 

Deposit 81.7.0 and 1.2 monthly 81.0.8 
Decca Deram Arm and Plug -In Shell 06.6.0 
Decca Deram Transcription Cartridge - 04.14.0 
Deese Deram Acte Cartridge 98.18.1 
Goldring GUS with arm, leas cartridge 015.19.8 

Deposit 11.12.0 and 12 monthly 01.6.8 
Goldring "89" Transcription, no arm 017.14.0 

Deposit 11.19.0 and 12 monthly 01.0.0 
Goldring OL661, as 0158 but lees pick -up arm 818.1.7 

Deposit 51.7.7 and 12 monthly 21.1 6 
Garrard 411/F with Mono OC8 cartridge 017.0,0 

Deposit 11,14,0 and 12 monthly 212.2 
Garrard Lab Type "A" Transcription anto.ehanger, Mono 008... 819.14.9 

Deposit 61.18.6 and 12 monthly 01.14.9 
Garrard 801 *00,12.8 

Deposit 89.3.2 and 12 monthly 61.14.0 
Garrard 301 Strobe 092.0.0 

Deposit 22,4.0 and 12 monthly 11.16.8 

LOUDSPEAKERS 
1loodmene Arlette 8 
Goodman.Arfom 10 

Goodman. 5H/20 /XL 
Wharfedale Soper 8 /I111/DD 
W.B. HP1012 loin 
R.T.O. 121a. Unit. 16 watt 
R.T.C. Hi -91 Master 
Goodman. 10 5000 cross -over 

26.5.7 
26.5.11 

67.0.0 
66.14.2 

14.7.6 
16.6.0 
08.8.0 

21.19.0 

Goodmanr Axiom 901 121n.Uolt 019.7.0 
Deposit 11.1.0 aced 8 monthly 01.5.9 

Goodman. Axiom 801 12ía. Unit 114.10.0 
Deposit 01.0.0 and 12 monthly ' 01.4.0 

Wharfedale W12 /E0 12in. 15 watt Guitar speaker 810.10.0 
Depodt 01.1.0 and 12 monthly 17/5 

Wharfedale Super 10 /RS /DD 101.. high quality unit 119,19.1 
Deposit 81.8.8 and 12 monthly 17/11 

Wharfedale RS /12 /DD 12ín. II watt AI -Pi speaker 111.10.0 
Deposit 51.7.8 and 9 monthly 01.4.9 

48 SURBITON ROAD, KINGSTON UPON THAMES, SURREY 
Established over 30 years Telephone KIN 5549 
We pay all postage and insurance. All orders despatched same day. Money refund guarantee. 
Hours: 9 a.m. -6 p.m. (1 p.m. Wednesday). We do not close for lunch. Open all day Saturday. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 
NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK 
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE. PLEASE 
NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS & 
REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED," BUT HAVE A SHORT AND UNRELIABLE LIFE 

0A2 4/8 
082 6/- 
OZ4OT 4/8 
143 2/0 
lAb 6/- 
1470T 8/9 
1C1 4/9 
102 6/9 
103 6/8 
108 8/8 
IC8 10/0 
105 6/0 
106 9/9 
1E1 8/- 
1F2 218 
IFS 201 
1F7 15/- 
1E09 8/9 
106 6/- 
1H6OT 8/3 
114 2/8 
1LA8 16/10 
1LD6 413 
1LN6 4/8 
1NSGT 8/6 
1P1 6/- 
1P10 4/9 
1P11 6/0 
155 4/9 
184 6/- 
186 8/9 
1T2 84/11 
1T4 2/6 
1U4 7/- 
11.16 6/S 
247 10/8 
2028 $/- 
2D130 7/- 
2021 6/8 
2P 23/3 
2X2 S/- 
344 4/- 
346 6/9 
3B7 5/- 
306 4/- 
3Q4 5/6 
SQ5 7/3 
384 4/9 
3V4 5/8 
401 9/- 
6R40Y 9/- 
6T4 8/- 
61.140 4/9 
6V40 7/8 
6Y3GT 9/8 
6Y4 9/8 
6Z3 19/5 
6Z4G 7/- 
6/30L2 8/8 
847 9/- 
BA86 

-/- 6A137 41- 
64C7 3/- 
6A05 2/9 
8407 8/- 
BAIS 8/8 
OAKS 5/- 
64K8 12/8 
OMIS 5/8 
6A1.5 2/8 
6A615 2/8 
64218 II- 
BAQS 6/- 
64E6 20/- 
64T8 4/8 
BACB 6/- 
BAVO 5/8 
6137 5/- 
81380 2/8 
6846 6/- 
88E8 5/8 
6B080 13/8 
62116 5/O 
BBJS 5/6 
60Q5 5/8 
612Q7.1 7/8 
8111t7 8/6 

6BR8 9/3 
6B07 25/- 
613W6 7/8 
6BW7 6/- 
8BX8 4/- 
8C4 2/8 
805 4/- 
6C8 SI. 
608 $/- 
609 11/- 
8C10 7/9 
6012 618 
6C17 12/8 
60060 21/8 
6C116 6/- 
6CW4 24/- 
8D1 1/8 
603 9/6 
608 8/- 
6D8 16/- 
6E6 6l- 
8E1 9/6 
6F6 6/S 
8F80 41- 
6F8GT 7/8 
6E8 6/- 
8E11 17/9 
6F12 8/- 
6E13 61- 
8F14 28/8 
6616 6/9 
8E18 8/S 
8E17 12/6 
6E18 18/6 
6F19 4/9 
6F23 9/8 
8E24 9/6 
8F28 6/- 
O1,S2 4/- 
6E33 8/6 
606 2/6 
6118 1/6 
6.160 31- 
6J50T 4/8 
BJe 8/- 
6J70 4/9 
6J7GT 7/- 
BJS 12/8 
6K6 8/- 
6K70 1/8 
6K7GT 418 
6K84. 8/9 
6K8GT 7/9 
OK26 12/6 
OLI 9/6 
OL6G 6/8 
6L6M 9/- 
6L7UT 4/8 
6L17 12/6 
6L18 7/6 
6L19 9/9 
6L03 7/- 
6LD13 7/- 
6LD20 5/6 
ON7GT 6/- 
6P1 16/11 
6P25 81- 
eP20 9/- 
6P28 11/6 
6Q7G 4/0 
6Q70T 7/9 
6R70 8/- 
61170T 11/- 
6847 6/9 
0807 4/9 
6807 4/9 
68117 8/- 
8837 418 
68K7 4/8 
88L7 5/9 
8847 4/6 
6807 6/9 
6857 12/6 
6887 2/- 
6114GT 9/8 
6116G 5/- 
8U7G 9/8 

6V5G 3/9 
OV6OT 81- 
6X4 4/. 
6X5 4/6 
6Y6 6/- 
7B6 9/- 
7B7 7/6 
7C5 10/- 
708 710 
7D3 21/- 
7D5 15/- 
7D6 16/- 
708 16/- 
7117 6/9 
7167 12/8 
787 14/- 
7Y4 5/- 
8D2 2/8 
803 8/- 
9BW8 9/8 
902 8/- 
9D7 12/8 
10C1 9/8 
10C2 18/- 
lOD1 71- 
1002 10/8 
10F1 10/- 
l0F9 10/8 
10E18 10/- 
lOLD3 8/6 
1OLD11 9/- 
10Pi3 8/6 
1OP14 ' 11/8 
1103 17/8 
1105 17/6 
11E1 16/- 
11E3 17/- 
1248 2/8 
1248 18/8 
12408 8/8 
12406 9/6 
124E8 8/- 
124117 6/- 
12A118 9/- 
12AT8 4/9 
184T7 8/9 
1241.01 616 
12AU7 4/6 
12AV8 619 
124X7 4/6 
12846 8/8 
128E6 61- 
12BH7 7/6 
12E1 17/- 
121160T 1/8 
12J5GT 2/6 
12J70T 7/6 
121(5 10/- 
12K70T 8/9 
12K80T 9/- 
12Q7GT 3/9 
120A7 7/- 
12807 4/- 
12607 3/- 
12BH7 S/- 
128J7 6/- 
128117 816 
128127 Si- 
128117 6!- 
12U6G 7/- 
12y4 2/- 
1301 S/- 
13T)3 6/8 
1480 20/9 
14117 9/6 
1487 17/6 
1602 8/- 
18 12/0 
19 10/6 
19A135 7/9 
19B060110/6 
19H1 8/- 
2001 18/5 
2002 21/. 
20F2 12/- 
20L1 12/8 
20P1. 12/6 

'20P3 12/8 
20P4 13/9 
20P6 18/8 
26466 7/8 
251210T 6/. 
26U44T18/2 
25Y5 8/- 
25Y50 8/- 
26244 7/- 
25Z5 8/- 
25Z60T 8/- 
270U 28/8 
28D7 7/- 
3001 8/- 
30C16 9/6 
30E5 8/- 
SOFL1 9/8 
30FL12 11/- 
30L1 6/9 
30L15 10/- 
30P4 12/8 
30P12 7/6 
30P16 6/- 
30P19 12/3 
30PL1 9/- 
30PL13 9/8 
301.1.14 1203 
35A5 20/9 
35L8GT 7/8 
35W4 5/6 
35Z3 16/4 
35Z4GT 4/9 
36Z6GT 0/6 
408124 18/2 
418TH 16/- 
42 5/- 
43 10/- 
5045 61/10 
5085 7/- 
5005 7/. 
60CD804019 
50L13GT 7/- 
5'2KU 14/6 
63KU 14/8 
72 8/6 
75 5/6 
76 12/6 
77 8/- 
78 5/- 
80 5/8 
83 16/- 
83V 19/5 
85.4.1 22/6 
85A2 9/9 
90AG 67/6 
90AV 67/6 
90CG 87/8 
90CV 42/- 
90C3 18/- 
15082 18/8 
16002 4/8 
161 18/- 
186BT84/11 
21580 6/6 
220B 10/6 
301 20/- 
302 10/8 
303 10/8 
304 15/. 
305 18/- 
100 18/- 
8864 12/6 
1822 12/6 
4033 15/- 
4897 71/- 
5763 7/6 
7193 1/9 
7476 8/- 
41834 20/. 
AC044 9/- 
AC2HL 10/8 
AC2PEN 

1103 
AC2PEN/ 

DD 18/9 
AC4PEN 

27/2 

ACSPEN/ 
DU 23/3 

ACOPEN 5/. 
AC/PEN 

(5) 17/8 
AC/PEN - 

(7) 17/- 
AC/8G 22/8 
4C/84/VM 

12/- 
ACTH116/- 
AC/TP 19/- 
AC/VP1 12/- 
ACVP2 20/5 
ATP4 2/3 
AZ1 8/8 
A231 7/- 
AZ41 8/6 
B86 5/- 
BL63 10/6 
Cl 12/6 
C1C 19/8 
CBL1 12/- 
CCH35 13/- 
CK606 0/6 
CIA 28/10 
CL33 11/8 
CV6 2/6 
CV63 10/8 
CV271 12/6 
CYl 18/S 
CY10 18/2 
CY31 5/9 
Dl 1/8 
D15 15/6 
041 808 
D42 10/8 
DOS 5/- 
D77 2/8 
DAC32 9/8 
DAF91 8/9 
0A596 8/- 
DCC90 8/9 
DD9 12/6 
DD41 12/8 
DDT4 8/8 
DET25 7/6 
DF33 8/8 
DF66 15/- 
DF72 80/- 
DF91 2/8 
DF96 6/- 
DF97 10/- 
DHSO 15/6 
DH63 4/6 
DH76 3/9 
DH77 4/6 
D1181 28/8 
DH101 25/- 
DH10718/11 
DK32 9/9 
DK40 18/8 
DK91 4/9 
DK92 8/9 
0E96 6/6 
DL33 7/8 
DL36 8/6 
uL63 6/- 
DL68 16/- 
01.72 16/- 
DL76 80/- 
DL92 4/9 
10.94 6/6 
DL96 8/- 
DL96 8/- 
D1610 10/6 
DM70 6/- 
DM71 9/9 
DW4/9508/6 
DW4/5008/6 
DY86 7/- 
ESOF 24/- 
E83F 24/- 
E88C0 10/- 
EIROF 19/8 
E1148 1/9 
EA50 1/8 

EA76 7/- 
EABCSO 5/6 
EAC91 8/0 
EAF42 7/8 
EB34 1/- 
EB41 4/9 
EB91 2/8 
EBC3 20/8 
EBC33 8/6 
EBC41 71- 
EBC81 6/- 
EBC91 6/0 
EBF80 '7/- 
EBFBS 7/9 
EBF89 8/9 
EBL21 9/- 
EC52 4/8 
EC63 12/8 
EC54 8/. 
EC70 12/8 
EC81 27/6 
EC90 2/6 
EC92 708 
ECC31 7/8 
ECC32 4/- 
ECC34 21/7 
ECC35 6/9 
ECC40 7/6 
ECC81 8/9 
EC1:82 4/6 
EC.C83 418 
E(X184 9/- 
ECL`86 7/- 
ECC88 11/- 
EC1791 81- 
ECC18910/6 
ECC807 26/- 
ECF80 8/8 
ECF82 7/6 
ECF88 11/8 
ECF80420/- 
ECH3 21/8 
EC1121 11/- 
EC1133 22/8 
ECH36 016 
EC1142 7/9 
ECH81 6/0 
ECHOS 7/9 
ECH84 9/6 
ECL80 8/- 
ECL82 7/8 
ECL83 10/- 
F.CL88 9/- 
EFB 20/0 
EF9 20/6 
EF22 6/9 
EF36 8/8 
EF37A 8/- 
EF39 8/9 
F.F40 10/- 
EF41 6/9 
EF42 5/9 
EF50 2/6 
EF54 3/- 
EF73 5/. 
F.F80 4/- 
EF83 9/9 
EF85 4/9 
EF88 8/8 
EF89 4/8 
F.F91 8/- 
EF92 2/6 
EPOS 61- 
EF97 11/8 
EF38 10/- 
EF183 9/- 
8E184 8/9 
8E804 20/6 
EH90 15/2 
EK2 25/11 
EK32 8/- 
EL2 19/6 
ELI 21/- 
EL32 3/6 
EL33 7/8 
R1.34 10/- 
EL35 10/- 

E1.37 17/8 
EL38 12/- 
E141 718 
EL42 7/9 
EL81 8/9 
EL83 7/8 
EL84 6/8 
EL85 7/- 
EL86 7/9 
EL91 2/6 
EL95 8/8 
EL360 27/- 
EL820 18/4 
EL822 18/0 
ELL80 20/5 
EM4 17/9 
EM34 8/9 
EM33 12/- 
EM71 18/8 
EM80 6/9 
EM81 7/9 
EM84 8/3 
EM85 9/8 
EMS? 16/2 
EN31 45/- 
EN91 6/8 
EY61 8/- 
EY81 7/8 
EY83 9/8 
EY84 10/8 
EY86 8/- 
PFy.288 9/$ 
EY91 8/- 
E'L35 4/8 
EZ40 6/6 
EZ41 8/- 
E7.80 4/0 
E281 4/8 
EZ90 4/- 
FC4 9/6 
FC13 14/6 
FC13C 17/- 
FW4!5008/6 
FW4/8008/8 
0T1C 10/- 
01J50 41/8 
GZ30 7/- 
0Z32 7/6 
OZ33 17/8 
OZ34 11/8 
GZ37 14/8 
H30 6/- 
H63 7/- 
11ABC80 

10/- 
IIL2 7/8 
HL13C 4/- 
HL23 11/6 
11L231/D5/- 
11L41 3/9 
HL41DD8/8 
HL42DD8/8 
RL133DD 

9/6 
HN309 26/- 
HVR2 9/. 
HVR2A 9/- 
1W3 5/6 
1W4/3505/6 
1W4/600 6/- 
KBC32 80/6 
KF35 12/6 
EL36 11/6 
KL132 21/7 
KT2 7/8 
KT8 16/- 
KT32 5/6 
KT33C 4/- 
KT36 29/1 
KT41 718 
KT44 6/9 
KT81 7/8 
KT63 4/- 
KT68 18/6 
KT74 12/6 
ETgB 28/- 
KTW61 6/- 

KTW62 8/8 
KYW63 6/9 
KTZ41 6/8 
0,63 3/- 
LN152 8/- 
LN309 8/6 
LN319 9/- 
LP2 9/8 
ME41 16/2 
ME91 12/8 
MH4 8/8 
MHD4 8/6 
MHL4 7/6 
MHLD61216 
ML6 8/- 
3184B 20/5 
MBP4 12/- 
MU12/146/- 
MX40 9/6 
N37 2318 
N78 2812 
N108 28/8 
N339 16/- 
P61 2/9 
PABC80 7/8 
PC86 1006 
PC88 14/7 
PC95 11/8 
PC97 8/8 
PCC84 6/B 
PCC86 7/8 
PCC88 11/8 
PCC89 7/8 
PCC18910/8 
PCF80 61- 
PCF82 6/8 
PCF84 9/8 
PCF86 7/9 
PC1.82 6/9 
PCL83 8/6 
PCL84 4/9 
PCL86 8/8 
PCL86 9/6 
PCL88 12/8 
PEN4DD 

28/8 
PEN26 8/9 
PEN40DD 

84/- 
PEN46 8/8 
PEN46DD 

18/- 
PEN48 4/6 
PEN3831108 
PEN463DD 

17/8 
PBNA4 7J8 
PENB4 

23/11 
PEN/DD/ 

4020 17/8 
P1.33 18/11 
PL36 8/6 
PL38 18/8 
PL81 7/$ 
PL82 6/6 
PL83 6/8 
P1.84 0/. 
PL820 8/- 
PM84 9/8 
PT15 10/- 
PX4 9/- 
PX26 818 
PY31 8/8 
PY32 8/9 
PY33 10/- 
PY80 6/8 
PY81 6/6 
PY82 6/8 
PY83 0/8 
PY88 8/- 
PY800 7/8 
PY801 7/6 
PZ30 17/8 
QP21 6/- 
QP228 12/8 
QP26 6/- 

Q8160/159/8 
R12 8/- 
R16 84/11 
RI7 1706 
518 10/8 
R19 7/- 
R62 9/- 
RG1/240A 

64/- 
RK34 7/8 
8130 22/8 
SP4B 19/6 
BP13C 12/6 
BP41 2/- 
8P42 12/8 
BP61 2/- 
SU26 27/2 
81361 6/- 
T41 9/- 
TDD2 12/8 
TDD4 8/6 
TH21C 18/6 
TH30C 14/8 
T1141 18/- 
TH233 16/8 
TP22 6/- 
TP25 0/- 
TP2620 17/8 
TY86F 11/8 
UABC806/6 
UAF42 7/8 
ÚB41 10/8 
UBC41 8/6 
UBC81 6/8 
UBF80 7/- 
UBF89 7/8 
IIBL21 11/. 
UC92 7/6 
U0084 9/- 
UCC86 6/6 
UCFeO 10/8 
UCR21 9/- 
UCH42 7/8 
11CH81 718 
UCL82 8/6 
UCL89 9/6 
UF41 OIS 
IIF42 6/8 
UF80 0/6 
UPES 7/- 
UF86 8/6 
UF89 8/8 
U1.41 7- 
13L44 888 
UL48 9/- 
UL84 8/8 
UM4 15/2 
UM3418/10 
UM80 8/8 
1.1R10 7/- 
UU6 7/- 
UU8 9/- 
1/117 8/6 
U1)8 12/8 
UU9 6/8 
UII12 4/8 
UY1N 10/9 
112.21 8/9 
UY41 6/- 
UY86 4/8 
U10 9/- 
1112/14 7/6 
U18 10/- 
U17 6/- 
U18/20 6/6 
1119 48/6 
U21 16/- 
U22 8/- 
1124 16/- 
U26 8/9 
U26 7/9 
U81 71- 
US3 88/2 
U35 18/8 
1137 23/3 
1-41 19/6 
1.143 8/- 

U45 16/8 
1147 8/9 
U50 4/8 
U52 4/3 
U76 4/9 
U78 4/- 
U84 47/7 
U101 19/6 
11107 17/8 
U191 10/- 
U251 9/8 
11281 9/8 
U282 181- 
U901 12/- 
U929 9/8 
U339 10/- 
U403 10/- 
U404 8/- 
U801 17/8 
U4020 18/2 
VMP4G 12/- 
VM843 12/- 
VP2 8/8 
VP2B 9/8 
VP4 14/8 
VP4A 14/6 
VP4B 20/5 
VP13C 7/- 
VP23 2/8 
VP41 5/6 
VP138 10/- 
VR75 17/6 
VE106 6/6 
VR160 6/. 
VT614 7/- 
VT501 8/- 
VU111 6/- 
VU120 10/- 
VU120A10/. 
VU138 7/- 
W21 6/- 
W92 20/6 
W6111 24/8 
W83 10/0 
W76 8/9 
W77 206 
W8IM 8/- 
W101 86/2 
W107 20/6 
W729 17/8 
114 8/9 
X18 8/9 
X24 18/8 
X41 151- 
161 10/- 
X63 7/- 
184 4/6 
X65 6/6 
X66 7/6 
X76M 11/- 
178 28/2 
X79 51/- 
X8188 29/1 
X101 28/8 
X109 28/8 
1118 9/8 
X119 7/8 
X142 7/$ 
Y69 6/- 
Y66 6/- 
Z63 4/9 
Z66 8/- 
Z77 8/- 
Z329 6/- 
Z719 4/- 
Z729 8/8 
Z749 9/8 
27.69 $61- 

ltyaws9efors 
awd diodes 
AD140 261- 
AF102 27/6 
AF114 111- 
AF115 10/8 
AF116 10/I- 
AF117 916 

AF318 
AF127 
BYZ13 
ODI 
0D6 
0D14 
OET102 
OET103 
0ET10410/- 
0ET10617/8 
GET111121- 
OET113 
GET114 
GET87210/- 
GET873 
GET874 
0EX35 
0E1138 
0EX45 
08X841118 
0E3166 
MAT100 
MAT101 
MAT120 
MAT121 
045 
OA10 
0470 
0A73 
0479- 
0481 
O486 
0488 
0490 
0491 
0.295 
04910 
04211 
0016W 
OC19 
0022 
0088 
0025 
0028 
0028 
0029 
0035 
OC96 
0041 
0C42 
0043 
0044 
0044P11 
004 
0C4 
006 
008 
007 
0071 
007 
007 
007 
OC? 
(107 
0017 
007 
008 
O061= 
008 
0083 
0084 
00139 
00140 
00170 
00171 
00200 
0201 
O(.`J08 
00P7117/8 
ORPI918/0 
9X641 
T89 
TES 
V10116A1$1. 
XA102 
X4109 

20/- 
12/- 
12/8 
5/6 
6/8 

101- 
8/0 
8/- 

8/- 
8/8 

9/8 
9/8 
8/- 

10/- 
6/6 

16/- 
7/9 
816 
7/9 
8/6 
8/- 
9/- 
3/- 
8/- 
e/- 
81- 
S/- 
4/- 
61- 
SI- 
8/8 
9/6 

1816 
86/- 
26/- 
28/- 
67/- 
12/- 
26/- 
12/6 
27/6 
18/- 
81/6 

9/- 
9/8 

12/6 
9/8 
9/8 
9/- 

PM 9/- 
22/8 
26/- 
8/8 
6/8 
81- 

18/- 
8/- 
8/- 
8/6 

121- 
' 81- 

81. 
SI- 

ni- 
II- 
6/6 

38/6 
19/-" 
9/0 

10/8 
10/0 
Ut- 
14/- 

10//- 
3$M 
16/- 

19/S 
14/- 
10/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES - LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. DEMIS 13/ -. DRM211 and DRM3B 15/6. LW7 21/ -. LW15 24/ -. 11.510 7/U. 11741 518. EMS 8/8. EMS 7/9. 8114 12/9. EMS 17/8. 1450 
17/6. 1449719/8. 144100 23/ , 144124 28 /& 144163 85/8. 148130 81/ -. 14B28111/8. 6010119/9. 1650.1.1.16.18 / -. FC3121 / -. 18E0.2.2.8.1 111-. 16Bß.11.6.1 
8/8. 18R4.1.1.8.1 41 -. 18R4.1.2.8.1 11/, FC116 8/ -. F0124 12 /8. OBI 10/8. CID 9/ -. K3/40 9/ -. 03D 11 / -. 038 14/8. 113 /2D 418. Q3 /4 8/7. K3 /50 10 /4, 
ELECTEOLYT1C6. Can types: 32 x 32/450v. 5/9. 50 : 50/350v. 7/ -. 64 x 120/350v. 818. 60 x 250/275v. 9/8 100 x 4001275v. 12/8. 100/275v. 8/ -. 200/278v, 
100 x 900/275v. 9/8. Tubular types: 8/450v. 1 /9. 16/480v. 2/9. 32/450v. 8/9. 8 x 8/460v. 3 / -. 18 e 161450v. 4/ -. 32 e 32/350v. 4/ -. 8 e 18/450v. 3/9. 32/350v. 8/+ 
NULLARD midget silicon rectifiers. Type ßY100. Output 250 volts 3 amß. No larger than a shirt button. 8/- each. Series limiting resistance 1/8. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. 
Terms of business: -Cash with order or C.O.D. only. Post Od. per item. Orden over £3 poet tree. C.O.D. 3/6 extra. All orders cleared same day m ranima- Any 
puce) Ineered against damage In transit for Od. extra. We are open for personal shopper, 8.30 -6.30 p.m. Sate. 8-1 p.m. Complete Ilst at modern ma .68,1.4, 
valves, resistor*, condenser*, tramformen, microphones etc. with terme of buelnees, 6d. Please enquire for any Item not Rated with 8.4.E. 
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: TECHNICAL 
TRAINING 
in radio 
t elevision 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.) 

C. & G. Radio 
Amateurs' Exam. 
(Amateur's Transmitting 

Licence) ' 

P.M.G. Certificates in 
Radiotelegraphy 

British Institution of Radio Engineers, 
C. & G. Telecom. Technician's Cert. 

Gen. Cert. of Education, etc. 

New practical radio construction courses 

Learn as you build the I.C.S. way. Learn the 
theory of radio and electronics. Build a 5- 
valve, 2- waveband receiver, a transistor port- 
able and an A.F. amplifier. Build a signal 
generator and a multimeter as well, if you 
wish -two essential pieces of equipment for 
those engaged in servicing work. Three 
courses to choose from. 

Post this Coupon TODAW for FREE book on 

career' in Radio, and full details of other I.C.S. Courses 

Member of the Associotionof British Correspondence Colleges 

r 
INTERNATIONAL CORRESPONDENCE, 

SCHOOLS 
(Dept. 171), Intertext House, Parkpate Road, 

London, S.W.I I. 

P(Oge tend book on 

Nettie 
(Block Letten Please) 

Address 

Age. 

Occupation ....,,. ;,._...r.._._._.._._._._.__ 11.63 

1 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

November, 1963 

HARVERSON 
SURPLUS CO. LTD. 
For address see opposite page 

3 -VALVE AUDIO AMPLIFIER. MODEL HA34 
Deeigned for Hi- Fi reproduction of recorde 
A.C. Mains operation. Ready built on plated 
heavy gauge metal charale, else 71in. w. x 41n. d. 
x 45ln. b. Incorporates ECC83, ELM, EZ80 
valves, heavy duty double wound mains 
transformer and output transformer matched 
for S ohm speaker, separate Bess, Treble and 
volume control.. Negative feedback line. 
Output 41 watts. Front panel can be detached 
and lead* extended for remote mounting of 
controls. 

The HA34 bee been specially designed for ne and our quantity order enables 
us to offer them complete with knob,. 

7s*w Os5e0 p, A P" 4p. 
valves etc. wired and tested for only 

TWO VALVE AMPLIFIER elmilar to above but using ECL82 and TESO 
with tone and volume oontrole. Output 3 watts. PRICE 761... P. a P. 4/- 

MARTIN RECORDAKITS 
Tape Amplifier for B.B.R. Deck. Ae8.8.0 

P. P. 3/6 i4W vv 

Cabinet with 7 x 41n, speaker tor above 54.4.0. Carr. and Ins. 6l. 
Tape Amplifier for Collaro Studio Deck. 811.11.0. P. P. S /8. 
Cabinets with 9 x 51n. speaker for above. 56.5.0. Carr. and Ins. 51, 
Tape Pre -Amplifier, complete with power supplies, 38.8.0. P. A P. 8/6. Full 
easy -to- follow Inetreetlons supplied. fiend B.A.E. for Watt. 
Full range of Microphone, and Tape always In stock. 

SPECIAL OFFER! 
MARCONI 

QUARTZ CRYSTALS 
TYPES ZHB 

Glass euespeulated, 2 wire lead out. 
Ese !bin. high x 41n. dia. Following: 
frequencies (Kc /e) only available. 

13521, 13683, 13646, 13708 
13771, 13833. 19895, 13998 
14021, 14083, 14146, 14308 
14271, 14333, 14396. 14469 

8/- eacb. P. a P. II- per crystal, 
S or more PoutF ree. 

CALLERS SPECIAL 
Through purchase of Electro- 
alee Manufacturing Company 
we bave large selection of 

extremely high grade 

OUTPUT AND MAINS 
TRANSFORMERS 

to suit &U modern types Of 
HI -FI Amplifiers. Also few 

quality 
HI -FI EQUIPMENT 

CABINETS 
suitable for housing HI -FI 

Equipment. 
All available at bargee prias 

TAPE DECKS 
COLLARD STUDIO DICK 

810.10.0 plus bid cary. and ins. 
10.ß.R. MONARDECK 

Mingle speed) 31m. per sec., elmple 

entre), uses bleu. epoole, 30.150 
Plus 616 earr. and Ins. (Tapes extra 
ou both). 

BRAND NEW 
CAR RADIO AERIAL 

BARGAINS! 
IY WILL KNOWN MAKER 

Following types available for wing 
mounting; simple one bole fixing, 
all heavily chromed, telescopic and 
complete with coax plug and lead. 
TYPE RR. 3 section, opea 4351n., 
dosed 171n., (list 3210), OUR PRION 

TYPE Mt 4 section, open M ;le., 
closed lin., length below slag Clin., 
adjustable angle 0-25°, (list 47/6), 
01JR PRICE 40/ -. 
TYPE H88. 6 section, open 411n., 
closed ltln., length below wing 95ln., 
adjustable angle 0.16 °. Features 
tamper -proof locking device, aerial 
cannot be extended without using 
special key provided. (List 67/8), 
OUR PRICE 60 / -. 
All aerials plum 210 P.* P. 

Limited number 
available 

TELEFUNKEN HI -FI 
STEREO AMPLIFIER 

Model 902 with BALANCED CON- 
TROL 110 /' =50 v. A.O. Input. 6 watt 
undistorted output (10 watt. nomi- 
nal). Size 12 9 x 21n. Weight 9 lb. 
Complete with spec. and instructions. 
STILL ONLY 36.19.9 Carr. 7 /, 

FEW 
ONLY 

STEREO AMPLIFIER 
Incorporating 2 ECM. 
and I 5580, heavy duty 
double wound mains trans- 
former. Output 4 watts per 
chased. Full tone and 
volume controls. Absolu- 
tely complete. 

BARGAIN PRICE 8916 P. a F.51. 
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SPECIAL 
PURCHASE! 

TURRET TUNERS 
by famous maker 

Brand new and unused. 
Complete with PCC84 and 
PCF80 valves, 34.38 Me/a 
LB. Biscuits for Channel. 
1 to 5 and 8 and 9. Circuit 
diagram supplied. 
ONLY 25/- each. P.P. 2/6. 

F.M. TUNER 
HEAD 

A permeability tuned tuner 
head by a famous maker, 
supplied without valve 
(EcC85) and drum and 
spindle, 1818, plus 1/9 P. A 
P. Valve 8/6 extra. Drum 
and spindle 3/8 extra. 

GORLER F.M. 
TUNER HEADS 

10.7 Mc /s I.F., 
15/ -, plus 1/9 P. & P. 
(ECC85 valve, 8/8 extra.) 

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

PURCHASE enables us to 
offer these 67/6 P. 

4/6P. 

Heavy 81 in. metal turn- 
table. Low flutter per- 
formance 200/250v shaded 
motor with tap at 46v for 
amplifier valve filament it 
required. Turnover LP/78 
bead. 

RECORD PLAYER 
AMPLIFIER 

2 valve (EZ80, ECL821, 
A.C. mains, 3 watts 
output, ready built- tested 
and complete with valves 
and output trausformer. 
Size 710. w x 2110. d. x 
51in. h. 55/ -, P. A P. 3/ -. 
Suitable speakers: 61n. 15/- 
P. & P. 1 /6. 10 x 61n., 25/ -, 
P. & P. 1 /6. 

4 -SPEED PLAYER 
UNIT BARGAINS 

SINGLE PLAYERS 
TU /12, 83.10.0. Carr. 3/8. 

AUTO CHANGERS 
B.A.R. UA14 88,2.8 
Latest R.B.R. UA16, 27.2.8 
Latest Garrard "Auto- 811m*: 
86.17.0. Carr. 5/- on each 

LOOK 
®OPPOSITE 

FOR MORE 
BARGAINS 

HARVERSON'S F.M. TUNER Mk.) 
F.M. tuning 

head by 
famous 
maker. 

Guar- ante el 
non -drift. 

Per- 
meability 
tuning. 

Fre- 
quency coverage 88- 
100 Mc /s. OA81 
balanced diode output. Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial (7 x 31n. glass). Self powered, using a 
good quality mains transformer and valve rectifier. 

Valves used ECC85, two EF80s, and EZ80 
(rectifier). Fully drilled chassis. Size of 
completed tuner 8 x 6 x b}in. All parts sold 
separately. Set of parts if purchased at one time 
25.19.6, plus 8/6 P.P. and ins. Circuit diagram and 
instructions 1/6 post free. Mark II Version as above 
but complete with magic eye, front panel and 
brackets, 26.12.6. P. & P. 8/6. 
Mark III Version as Mark I but with output stage 
(ECL82) and one controL 27.7.0. P. & P. 8 /6. 
Handsome Metal Cabinets, Choice of Grey, Black 
or Green. To It Mark I, 25/ -, P. & P. 2/8. To 
fit Mark II, 17/8, P. & P. 2/8. 

6 TRANSISTOR AND 
DIODE SUPERHET 
A first-class 2 waveband 
transistor superhet. Printed 
circuit panel (size 89 x 2210.) 

3 pre -aligned I.F. transfor- 
mers. High -gain Ferrite rod 
aerial. Ail First -grade 
transistors. Car aerial 
winding. Push -pull out- 
put- All parts supplied 
with simple instructions. 

Set of parts sold separately 
parte if purchased at 

one time. 

ONLY £4.5.0 1'1' - 216 

35 OHM, SPEAKERS 
Suitable for use with above. 
lin. Goodman. Ideal replace- 
ment for most pocket portables 
8/8; 211e. 10/6; 31ín. 12/6; 
lin. 17/61 7 x 4fn. 21/ -, 
P. & P. 1/6 per speaker. 
Portable CABINET 

Size approx. 91 x 62 x 33ín.) 
Suitable for above using 3110. 
speaker, 25/ -, 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). 20/6 complete, post 1 / -. 
6 transistor printed circuit. board to match, 8/6, post 9d, Circuit diagram 1/8 extra. 

QUALITY RECORD PLAYER 
AMPLIFIER 

A op- quality record player amplifier. This 
amplifier (which Is used In a 29 an. record player) 
employs ECC83, EL84, E7,ß0 valves. Base, treble 
and volume controls. Complete with output trans- 
former matched for 3 ohm speaker. 

PRICE 6916 P. & P. 3/6 
DITTO. Mounted on board with output trans- 
former and tin. speaker. 

Complete at 89'6, P. & P. 416. 

TRANSISTORS 
GET 15 (Matched l'air) 15/- 

0071 PXA101 8/6 
XA103 ., 6/6 

OLIO 8/- V15/10p 12/6 
Bet of Mallard e transistors, 0C44, 2 -0045, OC81D 
matched pair (WS!, 25/ -. All Post Frer 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak output in excess of 
1/ watts. All standard 
British components. Built 
on printed circuit panel, 
use 6 x lin, Generous 
size Driver and Output 
Transformers. Output trans- 
former tapped for 3 ohm and 
15 ohm speakers. 'Transistors (GET114 or el Mullard OC81D and matched pair of OCS1 o /p). 9 volt opera- tion. Everything supplied ,ceire,batteryclipe,solder,eo 

Comprehensive easy to follow instructions and circuit diagram 1/6 (Free with HIt). All parts sold separately. 

SPECIAL 
PRICE 

45L 
P. & P. 2'6. 

10/14 WATT HI -FI AMPLIFIER KIT 
A stylishly finished monaural 
amplifier with an output of 14 watts 
from 2 EL84a in push -pull Super 
reproduction of both music and speech, with negligible hum. 
Separate inputs for mike and gram 
allow records and announcements 
to follow each other. Fully 
shrouded section wound output 
transformer to match 3 -15 O 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, FF88 and EZ80 
rectifier. Simple instruction 
booklet 1/6. (bree with parts). 

Al parts sold separately. ONLY £6.19.6 P. & P. 6/6. 
BRAND NEW 3 OHM 

LOUDSPEAKERS 
21in. 12/6; 510. 12/6; thin. 15/ -; 
8in. 21/ -, l0in. 25/ -; 1210. 27/8. E.M.I. 21ía tweeter .. 10 /6 
Sin. x lin. By famous 

maker 
. 10/6 

E,M.I, Ceramic Magnet 
1311n. x Blin. high flux 36/- 
Role Ceiestion approx. 9fo. x 
tin. middle register speaker 10 /6 
101n. x tin... 26/- 

also 15 ohm 12 
1 

30/- 
P. A P. up to 61n. 1/8; em- 

2/6 per speaker. 

AMPLIFIER 
CARRYING CASES 

BRAND NEW. 

Strongly made wooden con- 
struction, tough vynide covered, 
complete with carrying handle. 
Overall size 13210. wide x 91n. 
deep x 8in. high with sloping front 
panel Weight only 45 lbs. Ideal 
for our 10/14 watt amplifier cud 
many others. 

Qp BARGAIN PRIC/6 
P. A P. 28 

AMPLIFIER ON 
PRINTED CIRCUIT 
BOARD 
Two valve. U Y85, ÚL84 
O.Y. trans., nee with 80 volt 
tap off motor, 39 /6. 
Y.P. 2/6 on above. Dropper 
res. for filaments if required. 
2/6. 
B.S.R. AUTO UNITS 
160 v. Suitable for use with 
above. (Slightly soiled.) 24,4.0. 
LARGE CABINET Suitable for above two items Complete with 3 ohm speaker. 83,9.8, Carr. 5/ -. 
Superior CABINET similar to above to take 8 x Sin. speaker, with motor board, will accommodate BOB ÚA14 or UAlt. 23.9.8. Carr. 516. Speaker 15/- extra. P. A P. 1/6 extra. 

SPECIAL BARGAIN OFFERS! 
MAINS TRANSFORMERS. Tapped Primary. } wave or Bridge Rectifier. Secondary 250 v. at 75 mA 6.3 volts at 2 amps. 10/6 each. P. A P. 3/, 
TWO GANG .0005 TUNING CONDENSER. Geared precision reduction drive. Size 27 > If in. Brand new and unused. 8/6 each. P. @ P. 1/- 
MAINS TRANSFORMER. Impregnated and fully shrouded. Size 41 a 35 
x 2 /in. Weight 6 lbs. Tapped primary 205, 225, 245v. Electrostatic screen. Output 360 -0 -360 v. at 120 m/a D.C. plus 1050 v. half wave at 3 m/a D.C. 6.3 v. at 3.5 amps, centre tapped 5 v. at 21 amps and 6.3 v. at .6 amps PRICE ONLY 21 /- each. P. A P. 5/., 
CARBON MIKE INSERTS. Brand new, 21In. dle 8/6. P. A P. 9d. 
ELECTROSTATIC H.F. TWEETERS. Type L.S.H. 75. Size 3 x 31e., 2/8 each, plus 9d. P. @ P. 
MIDGET 2 /GANG CONDENSERS. Capacity 195 and 100 pF. Polystyrene 
case with built -in trimmers, Size } x } x Zia Not used but removed from 
P/C Boards. Two for 9/ -, plus 1/- P. A P. 
ACOS CRYSTAL MIXES. High imp. For desk or hand use. High sensitivity, 18/6. P. @ P. 1/6. 
TSL CRYSTAL STICH MIKE. Listed at 45/-, Our price 19/6. P. & P. 1/6. 
TRANSISTOR DRIVER and 0/P TRANSFORMERS. (Tapped 3 ohms and 15 ohms output), plus 4 suitable Transistors giving approx. 1 watt output, 80/-. P. & P. 2/ , 

S PUSH -BUTTON TRANSISTOR SWITCH. D.P, -D,T. Each 
Switch 5/8 and 1/- P. & P. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19. CHErrywood 3985/6 

Open all day Saturday Early closing Wed., I p.m. 
A few minutes from South Wimbledon Tube Station. (Please write clearly) 
PLEASE NOTE, P. & P. CHARGES QUOTED APPLY TO U.H. ONLY. P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA. (S.A.E. ALL ENQUIRIES) 

ACOS GP85 /1 T/O MONO CRYSTAL CARTRIDGE. Complete 
with sapphire styli and mounting bracket. Limited number 
only at 12/8. P. & P. 1 / -. 

MAINS TRANSFORMERS 

Drop thru' type. Tapped pri- 
mary 110v., 200e, 220v, 240v. 
320- 0 -320v at 80mA and 6.3v 
at 3 amps. Generous core. Stock 
size 3; x x 11111. Weight 
albs. ONLY 16/.. P. A P. 3/8. 

SPEAKER & 
CABINET FABRICS 

Oatmeal fabric for spea- 
ker or cabinet or Red 
rexine for cabinet 541n. 
wide, 18/6 per yard 
length. (Minimum order). 
P. A P. 1 /6. 

www.americanradiohistory.com

www.americanradiohistory.com


576 PRACTICAL WIRELESS 

With the NEW 

MARK 8 

BETTER 
PERFORMANCE 

PldRISIgNNEr! 

November, 1963 

THE "TEN STAR" TRANSISTOR 
POCKET RADIO 

* No external aerial or earth required. * Free 9 -volt long life battery. * Handsome black and gold tuning 
dial graduated for long and medium 
waves. 

* 3 -inch moving coil speaker gives loud 
and clear reception on both long and 
medium waves even in your car and 
guarantees your favourite Luxem- 
bourg, A.F.N. and Light programmes. 

NOW 
ONLY 
69/s 
Price reduction made 
possible by huge demand. 

* Carrying handle fitted to distinctive 
satin cream Polystyrene case, size 
5-- x3x2in. 

* All new components including the 
highest gain transistors available. 

* Valuable illustrated instruction and 
reference booklet, 2/9. No experience 
necessary. 

* Printed circuit for easy 
assembly including high 
"Q" ferrite rod aerial. 

All components supplied 
separately if required. 

{ PLEASE SEND FOLLOWING ITEMS 
TICK BOX BELOW AS REQUIRED 
FULL SET OF PARISIENNE 
COMPONENTS 69/6 NAME 
READY BUILT PARISIENNE _I £3.19.6 0 BOOKLET 2/9 POST FREE 

ADDRESS 

* Hundreds of letters 
from satisfied custom- 
ers (which may be 
inspected) underline 
the "Parisienne" suc- 
cess story and pay 
tribute to the unique 
after sales service. 

I ENCLOSE CHEQUE P.O. MONEY ORDER INCLUDING 

2/6 P. & P. FOR f. S. d. 

POST WOLVERHAMPTON 
NOW ! RADIO AND TV SUPPLIES 

t 142, DARLINGTON STREET, WOLVERHAMPTON 
Telephone No. 20315 P.W.2. 
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THE R.S.C. CASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI -PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 

Eminently suitable for bass guitar and all other musical instruments 
* Incorporating two í21n. heavy duty D -watt high flux (17,000 lines) loudspeakers 

with 21n. diameter speech coils. Designed for efficiently handling full output 
of amplifier at frequencies down to 25 c.p.s. 

* Dual Cone in second speaker reproduces frequencies up to 17.000 c.p.s. 
* Heavily made cabinet of convenient size 24 x 21 x 141n, has an exceptionally 

attractive covering in two contrasting tones of Vynair. 
* For 200 -250 v. to 50 c.p.s. A.C. mains operation. 
* Four Jack socket inputs and two independent vol. controls for simultaneous 

connection of up to four Instrument pick -ups or microphones. 
* Separate bass and treble controls providing more than adequate "Boost" or 

"Cut ". 
*LEVEL frequency response throughout the audible range. 
* SUPERIOR TO UNITS AT TWICE THE COST. 

Send S.A.E. for 
392 Gns. OR DEPOSIT of ß4.3.O and 12 monthly 

payments of £3.9.11. Carr. 17/6. 

R.S.C. JUNIOR GUITAR AMPLIFIER 
5 -watt high quality output. Separate bass 
and treble "cut" and "boost" controls. 
Sensitivity 15 m.v. Two high Impedance 
inputs. loin. loudspeaker. Handsome, 
strongly made cabinet (size 14 x 14 x 7ín. 
approx.) finished in attractive and durable 
polychrome. 

r 
2 0D0-25P0 A.C. mains operation. 

£8 96 paYmenttssof ££. Carr 7/monthly 
LINEAR TREMOLO /PREAMP. UNIT 
Designed for introducing the Tremolo effect 
to any amplifier which is fitted with a 
reserve power supply point for smoothed 
H.T. and 6.3 v. A.C. L.T. This applies to 
practically all amplifiers of our manufac- 
ture. and to those of several other manu- 
facturers. The unit plugs into power supply 
point and any input socket of amplifier. 
Controls are Speed (frequency of interrup- 
tions). Depth (for heavy or light effect). 
Volume and Switch. Three sockets are for 
two inputs and Foot Switch. 

ONLY 4 Gns. 

DERBY 
NOW OPEN AT 
26 Osmaston Road 

THE SPOT 
TRANSISTOR SALE. Mullard 0071 3/9. 
0C45 4/11, 0C44 4/11, 0072 4/9, 0081 4/11, 
0C171 8/9, Ediswan XA101 3/9, XB102 3/9. 
XA112 3/9, XB113 3/9, XB104 3/9, XCIO1A 
3/9. Postage 6d. for up to 3 Transistors. 
D.C. SUPPLY KIT. 12 v. I a. consisting 
of a partially drilled metal case, mains 
trans., F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch, vari- 
able 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 amp. .. 14/9 

6/12 v. 1 a. .. 3/11 24 v. 20 89/9 
6/12 v. 2 a. .. 8/11 H.T. TYPES Ií.W. 

6/12 v. 3 a. .. 9/9 150 v. 40 mA .. 3/9 
0/12 v. 4 a. .. 12/3 250 v. 50 mA .. 3/11 
6/12 v. 8 a. .. 15/3 250 v. 60 mA .. 4/11 
6/12 v. 10 a. .. 28/9 250 v. 80 mA .. 5/11 
6/12 v. 15 a. 35/9 250 v. 250 mA .. 11/9 
CONTACT CÓOLED. 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. 
HI -FI 10 -WATT AMPLIFIERS. 
Brand New Complete £719 Carr. ..9. 5 . 
Manufacturers' discontinued Model. 
Push -Pull output. Latest high efficiency 
valves. Dual separately controlled Inputs 
for "Mike ". Separate Bass and Treble 
Controls. High sensitivity. Output for 
3 or 15 ohm speaker. Guaranteed tested 
and in perfect working order. 
HUGE PURCHASE OF 
(BRAND NEW 24v. 20 Amo. 
F.W. (Bridge) SELENIUM 
RECTIFIERS. each 49/9 

R.S.C. SENIOR Guitar Amplifier 
14 watt high -fidelity push -pull output 
Separate bass and treble 
"cut" and boost" con- 
trols. Twin separately 
controlled Inputs so that 
two instruments or 
"mike" and pick -up can 
be used at the same time. 
Two loudspeakers are 
incorporated, a 12in. high 
flux 14 watt bass unit. 
and a 6 x 41n. ellipltcal 
for treble. Cabinet is well 
made and finished as 
Junior Model. Size 
approx. 18 x 18 x 8ín. 
Only 16 Gns. °óf 
Send S.A.E. for leaflet. 
Or DEPOSIT 37/- and 
nine monthly payments of 37/ -. 

HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL REXINE COVERED 
CABINETS. Type BG1. Suitable for Bass 
Guitar. Speaker Unit 15tH., High Flux, 
15 ohms, 25 watts. Cabinet size approx. 
24 x 21 x 13in. Only 198 gns. Or Deposit 
42/- and 12 monthly payments of 34/9. 
Type BG2. Suitable for Bass Guitar. 
Super Sensitive, 151n. 15 ohms high flux 
speaker. Cabinet size approx. 30 x 21 x 14ín. 
Attractive covering of two contrasting 
tones of Rexine and Vynair. Rating 50 
watts. Only 29 gns. Or Deposit 03.7.6 and 
12 monthly payments of 50/ -. 
Type BG3 /2. Suitable Bass and Lead 
Guitar. Two 121n. high flux 15 ohms 25watt 
speakers, one with aluminium speech coil 
and dual code to provide smooth frequency 
response from 25 to 17,000 c.b.s. Cabinet 
size approx. 30 x 21 x 14ín. Covered in two 
contrasting tones of grey Vynair and 
Rexine. Rating 50 watts. Only 29 gns. 
Or Deposit £3.7.6 and 12 monthly pay- 
ments of 50/ -. 
LARGE REXINE COVERED 
SPEAKER CABINETS. Heavy block - 
board construction. Very attractive two 
tone covering of Rexine and Vynair. Size 
30 x 21 x íein. cut for 1510. or 18ín. speaker 
or for two 12ín. 11 gns. or Deposit 25/9 and 
nine monthly payments 25/9. Size 30 x 30 
e 16ín. cut for 15ín. or 18in. speaker 13 ans. 
or Deposit 30/4 and nine monthly pay- 
ments 30/4. Suitable speakers available. 
FANE EXTRA HEAVY DUTY 
LOUDSPEAKER 151n. TYPE 153. 
40 watts. Total flux 375,000 lines. Ex- 
tremely high sensitivity. 15 ohm voice 
coil. Only 18 ans. or Deposit 35/- and 
12 monthly payments 35/ -. 
FANE EXTRA HEAVY L /SPEAKER 
183. 181.n., 15 ohms, 60 watts, 3ín. diam. 
Speech Coil. Total Flux 375,000 lines. 
High sensitivity. ONLY 25 gns, or 
Deposit 52/9 and 12 monthly payments of 
43/ -. Send S.A.E. for leaflet on 153 and 183. 

R.S.C. B20 BASS GUITAR 
AMPLIFIER 

A highly efficient unit incorporat- 
ing a massive 15ín. high flux loud- 
speaker specially constructed to 
withstand heaviest load condi- 
tions. Rating 25 watts. Indivi- 
dual bass and treble controls give 
ample "boost" and "cut ". Two 
high impedance lack socket in- 
puts are separately controlled. 
All controls are conveniently 
positioned in a recess on top of the 
cabinet. Cabinet is of substantial 
construction and attractively 
finished in two contrasting tones 
of Rexine and Vynal. Size 
approx. 24 x 21 x 131n. Operation 
from 200.250 v. 50 c.p.s. A.C. 
mains. 
Send S.A.E. for leaflet. 

292 Gns Or Deposit 
8 of 58/10. 

Carr. 17/6. 
Ex. GOVERNMENT ACCUMULA- 
TORS. Size 71 x 4 x 2ín., 2 v. 18 A.H. brand 
new, 6/9 each, 3 for 15/6. 
Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H, 50 ohms, Parmeko 8/9; 
150 mA, 10 H, 50 ohms 9/9; 80 mA, 20 H, 
900 ohms 5/9; 120 mA. 12 H, 100 ohms 9/9: 
50 mA, 50 H, 1,000 ohms 8/9; 100 mA, 10.11, 
100 ohms 8/9: 60 mA. 5-10 H. 250 ohms 2 /11. 
COMPLETE POWER PACK KIT. 19/11 
Consisting of Mains Trans., Metal Recti- 
fier. Double electrolytic, smoothing choke 
chassis and circuit. For 200 -250 v. A.C. 
mains. Output 250 v., 60 mA, 6.3 v. 2 a. 
R.S.C. POWER PACK. 39/9. Louvred 
metal case only 8 x 58 x 211ns. Stove 
enamelled. For 200 -250 v. A.C. mains 
Output at 4 pin plug and socket 250 v. 
60 mA, fully smoothed and 6.3 v. 2 a. Suit- 
able for power requirements of almost 
any Pre -amp. or Radio Tuner. 
R.S.C. BABY ALARM or INTER - 
COMM. KIT. Complete set of parts with 
diagrams, etc. Housed in two polished 
walnut finished cabinets of pleasing 

MO-2,50 design. High sensitivity. For 
A.C. mains. Fully isolated. Controllable 
at both units. An Intercomm. of thi s class 
would normally cost £20 -£30. Only 89/8 
carr. 5/- or assembled ready for use 6 gns, 

RE C TGFÓE S 2E L SNAMP 
E. 
(BRIDGE) F.W. ONLY 19 9 

(Manchester) R . . Ltd. 
LEICESTER BIRMINGHAM 
32 High St. 6 Gt. Western 

Arcade 
Half -day (Opp Snow Hill 

Thursday Sta)No half -day 

MAIL ORDERS to S County Arcade, Leeds 1. Terms C. W.O. or C.O.D. No C.O.D. under [1 
Postage 2 f9 extra under 12. 416 extra under ES. Trade Su pplied. S.A.E. with all enquiries pisa.. 

SHEFFIELD HULL 
13 Exchange St. 51 Savile 
Castle Market St., Hull 
Bldgs. Sheffield 

Half -day Thursday 

LIVERPOOL BRADFORD MANCHESTER LEEDS 
73 Dale St. Morley St. 8 -10 Brown St. 5 -7 County 
Liverpool 2 (above Alhambra (Market St.) (Mecca) Arcade 

Theatre) Bradford Manchester 2 _Briggate, Leeds 
Half -day Wednesday No half -day HaH-day Wed. 
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R.S.C. (Manchester) MAIL ORDERS to 5 County Arcade. Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under [I. 
Ltd. Postage 219 extra under [2. 416 extra under O. Trade Supplied. S.A.E. with all enquiries please 

LEICESTER BIRMINGHAM 
32 High St. 6 Gt. Western 

Arcade 
Half -day (Opp Snow Hill 

Thursday Sta) No half -day 

SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS 

13 Exchange St. SI Savile 73 Dale St. 56 Morley St. 8 -10 Brown St. 5-7 County 
Castle Market St., Hull Liverpool 2 (above Alhambra (Market St.) (Mecca) Arcade 
Bldgs. Sheffield Theatre) Bradford Manchester 2 Briggate, Leeds 

Half -day Thursday Half -day Wednesday No half -day Half -day Wed. 

FANE HEAVY DUTY HI-FI SPEAKERS 
1210.15 ohms. Cast chassis. Exceptionally 
robust 2ín. diem. Voice Coll Assemblies. 
122/10 20w., 5 gns. 122/10A 20w., 6 gns. 
122/12 20w.. 8 gns. 122/12A 20w., 57.19.8. 
122/14 22w., 9 gns. 122/14A 22w., 10 gns. 
122/17 25w.. 11 gns. 122/1'7A 25w.. 12 gns. 
15111.15 ohms. Cast chassis. Exceptionally 
robust 2in. diem. Voice Coil Assemblies. 
152/12 21w.. 12 gns. 152/12A 20w., 13 gns. 
152/14 27w., 14 gns. 152/14A 27w.. 15 Ens. 
}52/17 35W., 18 gns. 152/17A 35w.,17 gns. 
'A" indicates dual cone type. 30 -17000 
c.p.a. Send S.A.E. for leaflets. Terms 
available. 

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. 
30- 30.000 c /s. A specially designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used EF138, 
&F08, ECC83, 807. 807. áZ34. Separate 
Basa and Treble Controls are provided. 
Minimum input required for full output 
Is only 12 millivolts so that ANY KIND 
OF MICROPHONE OR PICK -UP IS 
SUITABLE The unit is designed for 
CLUBS, SCHOOLS. THEATRES, 
DANCE HALLS or OUTDOOR FUNC- 
TIONS, etc. For use with Electronic 
ORGAN, GUITAR, STRING BASS, 

OUTPUT 
standard 

KET 
long-playing ROS L.T and 

H.T. for a RADIO FEEDER UNIT. 
An extra input with associated vol. 
control is provided so that two separate , 

inputs such as Gram and "Mike" can be 
mixed: Amplifier operates on 200.250 v. 
50 cis. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete Kit of 

parts with fully punched 
Gns chassis and point -to -point 

wiring diagrams and in- 
Carr. 10 /- structions. If required per- 

forated cover with carry - 

The amplifier an be supplied, 
for 

actory 
built with EL34 output valves and 12 
months guarantee, for 14 gns. Send S.A.E. 
for leaflet. 
TERMS: DEPOSIT 38/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers 
available at competitive prices. 

WE STOCK ARMSTRONG, DOLCI, 
LINEAR, ROGERS, LEAK and 

JASON EQUIPMENT 
GOODMANS, W.B. AND FANE 

SPEAKERS 

GARRARD AND GOLDRING T/TABLES 

avhiigg h quá ityr FEEDER 
Tuner 

of 

suitable for use with our Amplifiers). 
Delayed A.V. /C. Controls are Tuning. 
W /Ch. and Vol. Only 250 v. 15 mA. H.T. and 
L.T. of 6.3 v. 1 amp. required from ampli- 
fier. Size approx. 9 x 6 x 7111. high. Simple 
alignment procedure. Point -to -point 
wiring diagrams 

. 

Instructions and priced 
parts illustrations. 
building cot 54.15.0. S.A.E. for leaflet. 

P.M. SPEAKERS. 10in. W.B. "Stentor- 
ian" 3 or 15 ohms type HF 1012 10 watts, 
h1- fidelity type. Recommended for use 
with our All Amplifier, 54.7.8. 121n. R.A. 
3 ohms 10 watts (12.000 lines), 59/8. 
TWEETERS. R.A. 3 ohm 19/9,15 ohm 25/9. 
R.A. 121n. DUAL CONE 3 ohm 8 watt 
Speakers. Ideal for Stereo. Only 39/9 es. 
Jason FMTI V.H.F. /F.M. Radio Tuner de- 
sign. Total costs of parts including valves 
Tuning dial. Escutcheon, etc.. 57.19.8. 
LINEAR L43 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit, and most micro- 
phones. Negative feed -bank 12 db. Sep- 
arate Bass and Treble Controls. Fr 
mains 200 -250 v. 50 c /s. Output for 2-3 
ohm speaker. Mollard valves EZ80, 
ECC83. EL84. Size only 7 x 5 x Olin. high. 
Guaranteed 12 months. Only 55.19.8. 
Send S.A.E. for leaflet. Terms: Deposit 
22/8 and 5 monthly payments of 22/8. 

121n. 10 IN AT 'I HIGH QUALITY 
1.OUD9 E.4.KER 
In walnut veneered 
cabinet. Gauss 
12,000 lines. Speech 
coil 3 ohms or 15 
ohms. Only 54.19.8 
Carr. 5/-. Terms: 
Deposit 11/3 and 
9 monthly Pay- 
ments of 11 /3. 
12í0. 26 WATT 
Hl -FI LOUD - 
SPEAKF.RS IN 
CABINETS. Size 

18 x 18 x 101n. Finish as above. Terms: 
1Deposit nly 27.19.8. Carr 18/8. 

La of 

For larger types see page 377. 

LINEAR LG04 GRAM AMPLIFIER 
High quality. Separate Base and Treble 
controls. Handsome appearance. Com- 
pletely enclosed. Black/Gold Frontpiste 
5 gns. 

R.S.C. 4 -5 WATT AS HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the 
home, small club, etc. Only 50 millivolts Input Is re- 
qulred 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 pick -ups and practically all "mikes ". 
Separate Bass and Treble Controls are provided. These 
give full long -playing record equalisation. Hum level is 
negligible being 71 db. down 15 db. of Negative feedback 
is used. H.T. of 300 v. 25 mA and L.T. of 0.3 v. 1.5 a. le 
available for the supply of a Radio Feeder Unit, or 
Tape-Deck pre -amplifier. For A.C. mains Input of 200- 

E30 -250 v. 50 c /s. Output for 2-3 ohm speaker. Chassis is not alive. Kit is complete 
ln every detail and Includes full punched chassis (with baseplate) with Blue 
Hammer finish and point -to -point wiring diagrams and instructions. Exceptional 
value at only 54.15.0, or assembled ready for use 25/- extra. Plus 3/6 car.., or 
deposit, 22/6 and 5 monthly payments of 22/8 for assembled unit. 

(NOW OPEN AT 
DERBY 26 Osmaston Road 

THE SPOT 

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

THE SKYFOUR T.R.F. RECEIVER 
A design of a 3 valve long and medium 
wave 200 -250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
6K7, SP61, 6V6á. Selectivity and quality 
excellent. Simple to construct. Point -to- 
Point wiring diagrams, instructions and 
parts list 1/9. maximum building costs 
54.19.8. inc. attractive walnut veneered 
wood cabinet 12 x 80 x 51111. 

MULTI -METERS. CABY MI. Sensiti- 
vity 2,000 ohms per volt. A.C. and D.C. 
54/.. A.10. Basic Meter sensitivity 155 
micro -amps A.C. and D.C. ranges 54.17.8. 
B.20. Sensitivity up to 10,000 ohms per 
volt A.C. and D.C. 58.10.0. 30,000 ohms per 
volt. with overload buzzer, 58.19.8. 
R.S.C. JUNIOR HI -FI REPRODUCER. 
The very latest Goodman Axiette 8 
High Fidelity loudspeaker (retailing at 
approx. 5 Ens.) fitted in a specially design- 
ed Bass Reflex cabinet size 12 x 18 x 10in. 
Acoustically lined and ported and finished 
in polished walnut veneer. Matching 
impedance 15 ohms. Fre- 
quency range 40- 15,000 c.o.s. 8 G I1S. Power handling 6 watts 
nominal. Ideal for Stereo. 
Limited number. Carr. 4/6 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BMl. An all -dry battery 
eliminator. Size 54 x 41 x 2in. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200 -250 
v. 50 cis is available. Suitable 
for W battery portable 
receivers requiring 1.4 and 
00 v. This includes low con- 
sumption types. Complete 
kit with diagrams. 39/9, or 
ready to use, 48/6. 

Type 13512. Size 8 x 51 x 21in. 
Supplies 120 v. 90 v. and 60 v. 
40 mA and 2 v. 0.4 a. to 1 amp. 
fully smoothed. Thereby 
completely replacing both 
H.T. batteries and L.T. 2 v. 
accumulators when con- 
nected to A.C. mains supply 
200 -250 v. 50 c /s. SUITABLE 
FOR ALL BATTERY RE- 
CEIVERS normally using 
2 v. accumulators. Complete 

kit of parts with diagrams and instruc- 
tions, 49/9, or ready for use, 59/6. 

R.S.C. BASS REFLEX CABINETS, 
JUNIOR MODEL. Specialty designed 
for W.H. HF1012 Speaker. but suitable for 
any good quality loin. speaker. Acousti- 
cally lined and ported. Polished walnut - 
veneer finish. Size 18 x 12 x 101n. Hand- 
Some appearance. Ensure superb repro- 
duction for only 53.19.8. 
STANDARD MODEL. As above but for 
12ín. speakers. Size 20 x 15 x 13ín. For 
vertical or horizontal use. 56.19.6. Suit- 
able legs with brass ferrules, 19/8 per 
set of 4. 

R.S.C. CORNER CONSOLE CABINETS 
Polished walnut 
veneer finish. Pleas - 

.i20OR MODELSze 20 
x Bin. for 8 x 61n. or 

gg10 

x bin. speakers. 
STAN- 

DARD ML, 
Size 27 a 18 x 
121n. for 8 or loin. 
speakers, 24.11.9. 
SENIOR MODEL. EL, 
Size 30 x 20 x 15ín. 
for 121n. Speaker. 
Suitable Speaker 
systems below. 
Only 58.19.9. 

AUDIOTRINE HI -FI SPEAKER SYS- 
TEMS. Consisting of matohed 12th. 
12,000 line, 15 ohm high quality speaker; 
cross -over unit (consisting of choke, 
condenser, etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction. 
Standard 10 watt rating 54.19.9. Carr, 5/ -. 
Or Senior 15 watt, 7 Ens. Carr. 7/6. 

AUDIOTRINE 
EQUIPMENT 
CABINETS 
Size 36 x 15 x 
181n. Beautiful 
walnut venee- 
red finish. Ele- 
gant contem- 
porary design. 
Robust con- struction. 
Uncut. remov- 
able baseboard 
Depth above Only 1' -s gns. 
baseboard 50'. Carr. 15/ -. 
Terms: Den. 99/9, and mthly. pymta. 99/9. 
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AUDIOTRON HI -FI TAPE RECORDER KIT 25 
GNS. 

,2 Carr. 
AT INCREDIBLY LOWICOST, CAN BE ASSEMBLED IN AN HOUR 17 /B.ß 

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 a Hin. high and circuit. Total cost if purchased Individually approximately 840. Performance equal to units in the £60 -£80 class. S.A.E. for leaflets. TERMS. Deposit 12.13.9 and 12 monthly payments of 44/-- Cash price if settled in 3 months. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT "BUILT -1N" TONE 
CONTROL PRE -AMP STAGES 

Two input sockets with associated controls 
allow mixing of "mike" and gram., a in A.10 
High sensitivity. Includes 5 valves ECC83, 
ECC83, EL84, EL84, EZ81. High Quality sec- 
tionally wound output transformer specially 
designed for Ultra Linear operation and reli- 
able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequency 
response ± 3 d.b. 30- 30,000 c/s, Six negative 
feedback loops. Hum level 60 d.b. down. ONLY 
23 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 STAN- DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as STRING, BASS, LEAD OR RHYTHM GUITARS, etc. 
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12 x 9 x Tin. For A.C. mains 200 -250v. 50 c.o.s. Output 
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full Instructions 

built 
point-to-point wiring diagrams supplied. Only g amp Carr. Carr. 

If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send 
S.A.E. for illustrated leaflet detailing Cabinets. Speakers, Microphones, etc., with cash 
and credit terms. 
LINEAR TAPE PRE -AMPLIFIER. Type LP /1, Switched Negative feedback equalisation Positions for Record 1110., 31ín., 7110. and Playback. EM84 Recording Level Indicator, Designed primarily as the link between s. Collaro Tape Tran- scriptor and a high fidelity amplifier, but suitable for almost any Tape Deck. 
Only 9 gas. S.A.E. for leaflet. 

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 ECM, 
ECC83, EL84, EL84, EZ81. Outputs for 2-3 ohm speakers. 
Point -to -Point wiring diagrams and in- 8 Gns. structions supplied. Send S.A.E. for leaflet. 
Full constructional details and price list 2/6. Carr. 10 / -. 

Kit can be supplied assembled ready to use for 59/8 extra. 

ONLY 3 
PAIRS OF 

SOLDERED 
JOLNTS 
PLUS 

MAINS 

HI -FI CRYSTAL PICK -UP HEADS* 
(Cartridges.) Acos Standard replacement 
for Garrard, B.S.R. and Collaro, 18/9. Acos Stereo-Monaural 29/9. Ronette 
Stereo-Monaural 59/8. B.S.R. Stereo 39/9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/, Low Impedance Erase, 12/6. 
MARRIOTT RECORDING HEADS. 
High Impedance, Record/Playback 15 /r 
Low Impedance, Erase. 10 / -. 
PICK -UP ARMS. Complete and with latest Acos/hi -fi Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9, R.T.C. 19/9. Acos Mic 40 25 
Acos Mic 45 29/9, Stick type Acos 39 -i 
39/9, BM3 with neck band and heavy table stand 59/9. Lapel type 35/9. 
COLLARD JUNIOR 4 -speed Single 
Player Unit and Crystal Pick -up with hi-fi 
Turnover head. Only 23.19.8. 
B.S.R. ÚA14 4-sp'd AUTO -CHANGERS 
with hi -fi turnover head, £8.19.8. Carr. 4 /6 
GARRARD AUTO -SLIM 4-SPEED 
AUTO -CHANGER with high fidelity 
pick -up. Latest model. For 200 -250 v. 
A.C. mains, 27.19.8. Carr. 4/8. 
GARRARD ATI AUTO -SLIM DE- LUXE 4 -SPEED AUTOCHANGERS. 
Turnover GC8 head, for 230 -250 v. A.C. 
mains, 211.9.0. 
GL3A 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 21 x Hin. Controls: Vol, and Tons 
with Switch. Only 59/8. 
B.S.P. MONARDECK TAPEDECKS. 
Speed 311n. per sec. With high quality 
recording heads. 28.19.8. Carr. 51 -. 
Cabinets to take Deck and amplifier 39/8. 

SENSATIONAL 
STEREO OFFER 

A complete set of parts (4 G ns. )1 to construct of a good 
quality Stereo amplifier with an 
undistorted output total 6 watts. 
For A.C. mains input of 200 -250 v. 
Sensitivity 130 m.v. Ganged Vol. 
and Tone Controls. Preset balance 
control. Full instructions and 
wiring diagrams supplied. Stereo 
Pick -up Head 19/9 extra with above 
pray. 
SOLDERING IRONS. 230-250 v. 30 
watts. First quality. For Radio 
work, 18/9. Spare elements and bits 
available. 

R.S.C. BATTERY CHARGING EQUIPMENT 
All for A.C. Mains 200.250v., 50 c /s. G 

Assembled 4 -5amps 
6/12 v. 

Fitted Ammeter and 
variable charge rate 
selector. Also selector 
plug for 8 v. or 12 v. 
charging. Louvred steel 
case with stoved blue 
hammer finished. Fused 

witready ains 
for use 

output leads. Carr. 5/ -. 
Terms: Deposit 13/3 and 
5 monthly payments 13/3 
6/12 v. 3a., all facilities 

as above. Only 59/9. carr. 3/9. 

ASSEMBLED 
6/12 v. 2 amps. 
Fitted Ammeter and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Fused, ready for 
use with mains 
and output leads. 

49 /9Cag 
8 /12v. 1 amp. 27/9 
Less meter. 

HEAVY DUTY CHARGER KIT. 6/12 v. 8 amps. variable output. 
Consisting of Mains Transformer 0- 280 -250 v.: F.W. (Bridge) Selenium Rectifier: Ammeter, Var- iable Charge Rate Selector Panels, Plugs, Fuses, Fuseholder and circuit, 59/9. Carr. 4/8. 

R.S.C. MAINS TRANSFORMERS (GUARLANTEED) 
Interleaved and Impregnated. Prim- FULLY SHROUDED (continued) - aries 200 -230 -250 v. 50 c /s. Screened 425- 0 -425v. 200mA, 6.3v. 4a, C.T. 5v. 3a 55 /- TOP SHROUDED DROP THROUGH 425- 0-425v. 200mA, 6.3v. 4a, C.T., 8.3v. 
250- 0-250v 70mA, 8.3v. 2a, 0- 5 -6.3v. 2a 17/9 4a, C.T., 5v. 3a... 59/9 
350- 0-350v 80mA, 6.3v. 2a. 5v. 2a .. 18/9 450-0 -450v. 250mA, 6.3v. 4a, C.T. 5v. 3a 69/9 
250-0-250v 100mA, 8.3v. 2a, 6.3v. la .. 21/9 OUTPUT TRANSFORMERS 
250- 0-250v 100mA, 6.3v. 3.5a, C.T. 19/9 Midget Battery Pentode 68 : 1 for 
250- 0-250v 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 25/9. 354, etc. 
300-0-300v 130mA, 6.3v. 4a, 6.3v. la, for Small Pentode, 5,60 to 30 .. .. 4/6 Muilard 510 Amplifier.. . 29/9 Small Pentode 7/8,0000 to 30 .. 4/8 
300- 0-300v 100mA, 8.3v. 4a, 0- 5.8.3v. 3a26/9 Standard Pentode 5,0000 to 30 .. 5/9 
350- 0-350v 100mA, 8.3v. 4a, 0- 5 -6.3v. 3a26/9 Standard Pentode 7,0000 to 30 .. 5/9 
350- 0-350v 150mA, 8.3v. 4a, 0- 5 -6.3v. 3a29/9 10,0000 to 30 .. 5/9 
425-0-425v 200mA, 6.3v. 4a, 5v. 3a 49/9 Push -Pull 8 watts, EL or 6V6 to 
FULLY SHROUDED UPRIGHT 

I4, 
GHT 30 or matched to 150 9/9 

250- 0-250v 60mA, 6.3v. 2a, 05 V8 -8.3 v. 2e, Push -Pull 10-12 watts to match 6 
Midget tyyppee 21 a 3 x 31 n. 17/11 or EL84 to 3-5-8 to 150 .. 19/9 

250-0-250v. 100mA, 8.3v. 4a, 05 -8.3v. 3a27/9 Following types for 3 and 151) speakers: 
300- 0 -300v. 100mA, 6.3v. 4 a. 5v. 3a 27/11 Push -Pull 10-12 watts 8V6 or EL84 .. 18/9 
300- 0 -300v. 130mA, 6.3v. 4a. C.T. 6.3v. Push -Pull 15 -18 watts, 6L8. KT66 .. 22/9 

la, for Mollard Amplifier 33/9 Push -Pull Milliard 510 Ultra Linear . 29/9 
350- 0 -350v. 100mA, 8.3v. 4a, 5v. 3a 27/11 Push -Pull 20 watts, sectionally 
350- 0 -350v. 150mA, 8.3v. 4a, 5v. 3a .. 35/9 wound, 131.8, KT68, EL34, etc. .. 49/9 

toad 12 months. 
BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former. F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse -holders. 
Grommets, panels, Heavy Duty 
Clips, circuit. Carr. 3/8 extra. 
6 v. or 12 v.l amp. 22/9 
As above, with Ammeter 28/9 
6 v. 2 amps 19/9 
6 v. or 12 v.2 amps 25/9 
8 v. or 12 v. 2 amps, inclu- 
sive of Ammeter 35/9 
8 v. or 12 v. 4 amps 45/9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable charge 
rate selector 52/9 

CHARGER AMMETERS 
0-1.5 a., 0-3 a:, 0-4 a., 0-7 a.. 
0-00 a., 8/11. 

MIDGET MAINS Primaries 200 -250 v. 
50 c /s. 250 v. 60 mA, 6.3 v. 2a. .. 11/9 
250 -0-250 v. 60 mA, 6.3 v. 2a. .. 12/11 
Both above size 21 x 21 x 2iins. 
FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c /s. primaries 6.3 v. 
1.5a, 5/9; 6.3 v. 2 a, 7 /8; 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. 
17/8; 12 v. 1.5 a, twice, 17/8. 
SMOOTHING CHOKES 
150 mA, 7 -10 H 250 ohms.. .. .. 11/9 
100 mA, 10H 2O0 ohms .. .. .. 8/9 
80mA, 10H 350 ohms .. ,. .. 5/9 
60 mA, 10 H 400 ohms .. .. .. 4/11 
CHARGER TRANSFORMERS 
All with 200 -230 -250 v. c/s Primaries: 
0-9-15 v. 11 a, 12/9; 0 -9-15 v. 2a, 14/9; 0.9 -15v. 
3 a., 16/9; 0 -9-15 v. 5a.. 19/9: 0-9-15 v. 8 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; 
250 watts, 39/9: 150 watts, 27/9. 
MICROPHONE TRANSFORMERS 
120 : high grade, clamped, 8/9. 
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_ 

L11%5\ 

:... 

_ *VALVE 
= 21Ia STREATHAM ROAD 

MI H 

titcham 6R202EY Mitcham ALL VALVES ETC. BRAND 
EE METAL RECTIFIERS 

RMI 513 RM4 14/- 14A97 251- 
RM2 716 RM5 1916 14A100 271- 
RM3 719 14A86 1716 

4RA 1-2-8-2 ... ... 21 /- (FC301) 
6RC I-I-16-I --. ... 816 
4RA I-2-8-3 ..- 251- (FC31) 
6 R D 2-2-8-1 ... ... 12 /- 
6RE 2-I-8-I ... ..- 816 
BRA I-1-8.1 ... ... 416 
8RA I-I-16-1 ( F C 
8RA I-2-8-I ... -.. II1- 
8RD 2-2-8-I ... ... 151- (FC124) 

TERMS OF BUSINESS 
C.W.O., C.O.D.; C.O.D. 4f2 
extra. Postage 6d. per Valve. 
Open to callers: 9 a.m. to 5.45 p.m. 

Phone: Mit 6202 

EXPRESS 24 HOUR 

TRANSISTOR BARGAINS 
0C44 . . . 6r- 0077 ... . . . 6 r- 

0C45 -.. 7r- 0081 ... .. 6r- 
0071 ... 5r- 0081 M/Pair -.. 16r- 

0072 ... 8r- OC8I D ... 6r- 
0074 ... 8- 0082 . .. ... 8r- 
0075 ... ... 6- 0082D ... 8r- 

= AC2/PEN 1916 EAC9I 41- EF36 EM8S 
= AC2/PENDD EAF42 9/6 EF37 EY5I 
= 19/6 EB34 2/6 EF37A 81- EY81 
E AC/THI 301- EB4I S1- EF39 41- EY83 
= AC/TP 291- EB91 41- EF40 IS1- EY86 
= AC/VPI-5-7 EBC3 211- EF41 81- EY91 
= 16r- E8C33 4/6 EF42 101- EZ35 
E AZI 151- EBC4I 816 EF50A 316 EZ40 
= AZ31 1316 EBC8I 101- EF50E 31- EZ4I 
E 836 91- EBF80 8l- EF80 EZ80 
= CIC I01- EF883 8P- EF85 5/- EZBI 
= CELI 1216 EBF89 8P- EF86 8l- EZ90 
E CCH35 201- EBLI 21/- EF89 91- E I 148 
= CL33 1216 EBL2I 21/- EF9I 41- FC2 
_ CYI 151- ECC3I 101- EF92 41- FC2A 
_ CY31 1216 ECC32 EF95 g- FC4 
= D77 41- ECC33 816 EF98 IO/- FC 13 

g DAC32 
= DAF91 

916 
5/6 

ECC34 
ECC35 

10/- 
81- 

EF183 
EF184 

10/6 
1016 

FC I3C 
FW4/500 

= DAF96 7/6 ECC40 151- EK2 211- FW4/800 
c DCC90 12/6 ECC81 S1- EK3 21/- GZ30 
_ DF33 916 ECC82 51. EK32 816 GZ32 
= DF91 
= DF92 

41. 
71- 

ECC83 
ECC84 

71- 
8/6 

EL2 
EL3 

251- 
2116 

GZ33 
GZ34 

_ DF96 1 7/6 ECC85 716 EL6 211- GZ37 
= DF97 11/6 ECC88 12/6 EL32 416 HABC80 
= DH63 6/- ECC9I 3/- EL33 101- HL41 
_ DH77 71. ECF80 716 EL34 141- HL4IDD 
= DK32 11/- ECF82 816 EL35 10/- HL92 
= DK9I V- ECH3 21/6 EL37 1716 HLI33DD 
= DK92 716 ECH21 21/- EL38 1716 HN309 
E DK96 716 ECH35 101- EL41 9/6 HVR2 
= 01.33 8/6 ECH42 916 EL42 916 1W4/350 
E DL35 10/- ECH8I 7/6 EL81 12/6 W4/500 
E DL91 8/- ECH83 816 EL84 619 KT33C 
= DL92 61- ECL80 716 EL85 IO/- KT36 
= DL93 V- ECL8I 10/- EL86 101- KT55 
E DL94 7/6 ECL82 916 EL90 816 KT61 

= 01.96 - DM70 
E DY86 

7/6 
716 

12/6 

ECL83 
ECL86 
EF6 

10/6 
916 

211- 

EL9I 
EL95 
EM34 
EM80 

1016 
916 
816 

KT66 
KT76 
KT81 
KTW6I 

E EA50 21- EF9 211. EMS! 816 L63 
E EABC80 516 EF22 141- EM84 916 LN 152 

101- 
716 
816 

1216 

31- 
61- 
71. 

61- 
61- 
416 
21- 

I 51- 
1716 
151- 
IV- 
1716 

91- 
9/- 

1016 
1016 
19/3 
13/6 
19/3 
101- 
8/- 
816 
816 
916 

25/- 
13'- 
101- 
101- 
8/- 

1716 
17/6 
916 

151- 
101- 
81- 
8/- 
51- 
81- 

LN309 11/6 
LZ3I9 1216 
MHD4 151- 
MKT4 1716 
MS4B 1716 
MVS/PEN 1716 
MVS/PENB 

1716 
MUI4 9/- 
MX40 I51- 
NI8 8l- 
N37 141- 
N78 2216 
NI08 IS/- 
N308 181- 
N339 30/- 
N369 10/6 
OB2 II/- 
003 51- 
OZ4 S/6 
P2 101- 
PABC80 131- 
PCC84 81- 
PCC85 916 
PCC88 12/6 
PCC89 8/6 
PCF80 91- 
PCF82 7/- 
PCF84 12/6 
PCF86 12/6 
PCL82 91- 
PCL83 101- 
PCL84 71- 
PCL85 9/- 
PCL86 12/6 
PENA4 1916 
PENB4 17/6 
PEN4DD 22/6 
PEN4VA 1716 

PEN36C 201- 
PEN45 101- 
PEN45DD 25/- 
PEN46 5'- 

PEN 453DD 
20P- 

PENDD4020 
201- 

PL33 IV- 
P1.36 1216 
PL38 211- 
PL81 
PL82 81- 
PL83 716 
PL84 81- 
PL820 181- 
PM24M 13/6 
PX4 IS1- 
PX25 251- 
PY31 IS1- 
PY32 1216 
PY33 10/6 
PY80 716 
PY81 716 
PY82 619 
PY83 8/- 
PY88 10/- 
PY800 101- 
PY801 IO/- 
PZ30 IS/- 
QS95/ 10 I0/- 
Q5150/15 101- 
R2 101- 
R3 101- 
R16 17/6 
RI9 161- 
R20 161- 
S130 7/6 
SP4 101- 
SP4I 3/6 
SPEI 316 
SU2I50 IS/- 
SU2150A 1716 
T41 IS1- 
TDD4 12/6 
TOD I3C 17/6 
TH41 201- 
TY86F 12/6 

U10 
U12 91- 
U14 91- 
U16 
U22 81- 
U24 21/- 
U25 111- 
U26 101- 
U31 91- 
U33 1716 
U35 17/6 
U37 1716 
U43 816 
U47 111- 
U50 71- 
U52 41- 
U76 716 
U78 416 
U107 16/6 
U145 1016 
U191 1316 
U251 151- 
U281 IV- 
U282 19/6 
U301 2216 
U329 IV- 
U339 1316 
U403 101- 
U404 101- 
U801 19/6 
UABC80 
UAF42 816 
UB41 716 
UBC4I 816 
UBC81 101- 
UBF80 81- 
UBF89 716 
UBL2I 201- 
UCC84 1116 
UCC85 716 
UCF80 1216 
UCH21 201- 
UCH42 8/6 
UCH81 81- 

ALL VALVES ETC. BRAND 
3 LISTS FREE WITH 
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SALE! 
NEW & FULLY GUARANTEED 

MAIL ORDER SERVICE 

SETS OF VALVES 
I R5, 1S5, 1T4, 3S4, 3V4... ... Set of 4, 19f- 
DAF9I, DF9I, DK9I, DL92, DL94 Set of 4, 19f- 
DAF96, DF96, DK96, DL96 ... Set of 4, 2616 

SILICON RECTIFIERS 
400 volts 350 mA ... ... 716 each 

5 

L'a4 
21Ia STREATHAM ROAD 

MITCHAM SURREY 
Tel: Mitcham 6202 

SPECIAL OFFER 
DF9I 41- PCC84 816 6K7 7/6 
EABC80 516 PCC89 816 6K8 916 
EAC9I 41- PCF80 9r- 6L6 101 - 
E891 41- PCL82 91. 6Q7 9,6 
EBC33 416 PL84 816 65L7 61. 
EBF89 8r. UABC80 7/. 6SN7 516 
ECC81 51- UBF89 716 
ECC85 716 ÚF41 716 6V6 8,6 
ECC91 31- UF89 616 6X5 61- 
ECH81 81- UL4I 8/- 8D3 41- 
EF39 41. UL84 71. 2AT7 51- 
EF50 31- ÚY85 71. 2AH8 91. 
EF80 51. W81 61- 28A6 716 
EF85 5r- 5U4 

4/- 28E6 7r6 EF91 41. 6AQ5 616 
EL84 619 6BA6 61- 2K7 51- 
EY86 71. 68E6 61. 2Q7 6,6 
OZ4 516 6D2 41. 807 61- 

Obsolete Valves a 
Speciality- Quotations 

by Return 
UCL82 
UCL83 
UF4I 
UF42 
UF80 
UF85 
UF86 
JF89 
JL41 
JL44 
JL46 
JL84 
JL85 
JM80 
JR IC 
JUS 
JU6 
JU8 
JU9 
JYIN 
JY21 
JY41 
JY85 
/MS4B 
/P2 
/P4 
/P4A 
/P48 
/P41 
/R105/30 
/R150/30 
/U39 
/UIII 
/UI20 
1161 
1176 
1177 
1181 
1181M 
11107 
(41 
(61M 
(65 
(76 

9% 
13/6 

716 
716 
71. 
716 

1216 
616 
81- 

201- 
1416 

616 
716 

1016 
ISI- 
101. 
17/6 
151. 
716 

1216 
1516 
716 
616 

1216 
1216 
ISr- 
151. 
IV- 
7/6 
71. 
71. 
91- 
216 
216 

1I1- 
Sr- 
41. 
61- 
6r. 

111- 
2216 
101- 
1216 
1216 

X76M 
X78 
X79 
X81 
X109 
Y61 
Y63 
Z63 
Z66 
Z77 
Z152 
ZD152 
0Z4 
IA7 
ICS 
ID5 
106 
1H5 
IL4 
ILNS 
IN5 
IR5 
1S4 
IS5 

IUS 
2P 
2A3 
3A4 
3A5 
3D6 
3Q4 
3Q5 
354 
3V4 
5U4 
5V4G 
5Y3 
5Y3G 
5Y3GT 
5Z3 
SZ4 
524G 
5Z4GT 

1216 
261- 
401- 
101. 

2616 
101- 
101- 
7r6 
101- 
41- 
Sr. 
816 
Sr- 

111- 
101. 
816 

101- 
916 
Sr- 
416 
916 
61- 
81- 
516 

S 9 
2216 
101. 
Sr- 

1016 
101- 
81. 
91. 
61- 
71. 
4r. 
719 
616 
S16 
616 
10/- 
101- 
916 

1216 

6A7 
6A8G 
6A8GT 
6AC7 
6A18 
6AK5 
6AK8 
6AL5 
6AMS 
6AM6 
6AQ5 
6AQ8 
6AT6 
6AU6 
687 
6B8G 
6BA6 
68E6 
6BG6G 
6BH6 
6816 
6BQ7A 
6BR7 
6BS7 

6BW7 
6BX6 
6C4 
6CSG 
6C5GT 
6C6 
6C9 
6CD6G 
6CH6 
6CW4 
6D2 
6D6 
6E5 
6F1 
6F6 
6F7 
6F1I 
6F12 
6F13 

91- 
816I 

1316 
61- 
9r6 
51. 

716 
41- 
S1- 
41- 

6/6 
913 
61- 
91. 

816 
31- 
61- 
61- 

1St- 
81_ 

61- 
1216 
1016 
1216 

8- 
51- 
316 
616 
81- 
616 

1216 
2716 
101- 
161. 
41- 
51- 

I01- 
1016 

619 
101- 
101. 
41- 

101- 

6F14 
6F15 
6F19 
6F23 
6F25 
6F26 
6F33 
6H6 
6J5 
615G 
615GT 
6J7 
6J7G 
6JSGT 
6K7 
6K7G 
6K7GT 
6K8 
6K8G 
6K8GT 
6K25 
6LI 
6L6 
6L7 
6LI8 
6L19 
6L34 
6N7GT 
6P25 
6P28 
6Q7 
6Q7G 
6Q7GT 
6SA7 
6SC7 
65F5 
6SG7 
65147 
6517 
65K7 
6SL7GT 
6SN7GT 
6SQ7 
6SR7 

10r. 
12/6 
1216 
1016 
1616 
1316 
516 
21- 
516 
416 
51- 
716 
51. 
716 
716 
21- 
716 
9/6 
Sr- 
916 

1716 
101- 
7/6 

101. 
101- 
151. 
916 
916 

1016 
1216 
916 
616 
816 
71- 
816 
101- 
71. 
61- 
616 
5/6 
61- 
516 
816 
IOr_ 

6557 
6U4GT 
6U5G 
6V6 
6V6G 
6V6GT 
6X4 
6X5G 
6X5GT 
6/301.2 
7B5 
786 
7B7 
7C5 
7C6 
7C7 
7D3 
705 
7D6 
7D8 
7H7 
7K7 
7Q7 
7R7 
7S7 
7Y4 
8D3 
98W6 
OCI 
0C2 
0C14 
OFI 
OF3 
OF9 
OF18 
OLD II 
OLDI2 
OP13 
OP14 
OP18 
103 1 D 
2A6 
/AI-IR 

101. 
101- 
716 
816 
4/6 
81- 
416 
61- 
816 
101- 
1216 
101- 
816 
81- 
816 
81- 

151. 
151- 
151- 
IS1. 
61- 
816 

101- 
IS/- 
101- 
616 
4r- 

1216 
1216 
1716 
1316 
I01. 
1216 
12/6 
1416 
ISL. 
101- 
ISr- 
191- 
151- 

2316 
2316 

616 
V. 

I2AT6 
12AT7 
12AU6 
12AU7 
I2AX7 
1213A6 
1213E6 
12BH7 
12C8 
12J5GT 
12J7GT 
I2K7GT 
I2K8GT 
I2Q7GT 
I2H6 
12SA7 
125C7 
125G7 
12SH7 
12517 
12SK7 
12SL7 
12SQ7 
125N7 
12SR7 
1223 
13D3 
14H7 
I4R7 
1457 
19AQ5 
19BG6G 
20DI 
20D2 
20F2 
20L1 
20PI 
20P3 
20P4 
20P5 
25A6 
25L6 
25Y5 xvcc 

716 
51- 

17/6 
51- 
71. 
716 
716 
101- 
816 
41- 

816 
51. 

10/- 
6/6 
Sr. 
816 
816 
71- 
8/- 
8/- 
61- 
81- 

121. 
101- 
IOr- 
101- 
1216 
10r- 
IOr- 
161- 
81. 

1St- 
101- 
211- 
1716 
2216 
1S1. 
241- 
201- 
201- 

81- 
8r- 
8r. 
er_ 

25Z4 
25Z5 
2526 
27SU 
30C1 
30CI5 
30F5 
30FL1 
30LI 
30L15 
(30P4) 
(30P19) 
30PI2 
30P16 
30PI9 
30PLI 
30PL13 
30PLI4 
35AS 
35L6GT 
35W4 
35Z3 
35Z4 
35Z5 
40SUA 
415TH 
42 
5005 
50006G 
50L6 
53KU 
75 
78 
80 
85 
85A2 
1858T 
305 
8078 
807A 
)alC 

716 
8/ 
8/1 

19rd 
91 

1214 
I01 
1016 

811 
114 
181. 
211 
101 

91. 
17/6 
iSr- 
1214 
1611 
15r- 
816 
74 
IS/- 
716 
8/6 
IS/- 

2216 
1216 
101- 
2716 

816 
1216 

11r. 

716 
91- 

1716 
1216 

301- 
131- 

91- 
916 

NEW & FULLY GUARANTEED 
EACH ORDER OVER LI 
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GO TRANtWTOR 
WITH SINCL4IR 

BOOKS CIRCUITS TRANSISTORS EQUIPMENT 
SINCLAIR 

MICRO-INJECTOR 
ANOTHER MASTERPIECE OF MINIATURISATION 
Smaller, more versatile, covers I Kcls to 30 Mcfs 

PERFECT FOR FAULT FINDING AND SERVICING 

ALL RECEIVERS AND AMPLIFIERS S1ze of Case 
only 

1 r x l' /rex ' Using two MICRO -ALLOY TRANSISTORS the Sinclair Micro -Injector 
is a precision sub- miniature instrument which generates and injects 
a test signal into any part of a receiver or amplifier at any frequency 
from 1 %cle to 30 Mole. By this means the location of any fault can be 
rapidly found. 
The Sinclair Micro -Injector is powered by a 6d. standard battery which 
will last for about 6 months. Its size is lal¿ a 10 /t.' a V, excluding the 
probe which Is alb long, by far the smallest instrument of its kind available. 
Assembly Is extremely simple and will take even a beginner only half an 
hour. Clearly illustrated building instructions are provided together with 
operating instructions. 

SINCLAIR 
MICRO 

INJECTOR 

TRACE 
THAT 

rota( rust including al( parts, bfAT Teunaieroes, 7 
F 

21 /j printed circuit board, plated probe, and rase in royal 6 
blue will. gold trim. 

SINCLAIR MICRO AMPLIFIER 
OUTPERFORMS AMPLIFIERS 20 TIMES LARGER 

This fantastically small, powerful amplifier is smaller than a 3d. 
piece. With a frequency response from 30 to 50,000 cfe ± 1 dB. 
and power gain of 60dB (1,000,000 times) It becomes a valuable tool 
In the hands of the been experimenter as well as providing an excellent 
sub- miniature hi -fi amplifier with an output suitable for any earpiece 
or even loudspeaker. With MAT Transistors, brand new micro- 
miniature quality components and micro -printed circuit. The uses 
to which this unique amplifier can be put are almost beyond count. 
Circuitry details are included showing how to use it with high or low 
impedance inputs, in radio, etc., eta 

Consumption from 0.4 mA Will drive ANY earpiece 
at 1.3 v. to I mA at 9 volts. or even a loudspeaker. 

28/6 
Requires no special tools 
for building. 

SINCLAIR T RRCOMBINED PRE- 5 AND 
HALF -WATT POWER AMPLIFIER 

Will produce a perfectly clean half roll of audio power even 
from very low snips: s es such as low- impedance tape 
heads, pick -ups and microphones. Ready built and uncon- 
ditionally guaranteed. 
CIRCUIT -5 matched transistors and temperature com- 
pensating diode in a tranaformerless complementary- 

With circuit showing u with low 
symmetry 

OUTPUT-500 POWER OTY 
V. 

mW undistorted into 15 ohms. 
and high impedance pick-ups, micro- SENSITIVITY-0.5 mV. 
phones, tapeheads, in transmitter POWER GAIN -60 dR (100 million times) 
circuits, as a mono or stereo hi -ti system, FREQUENCY RESPONSE -50 cle to 20 kelo ±3dB. 
Intercom., etc. SIZE-2k c U. x ;in. 
BUILT 5916 POWER-REQUIREMENTS-10 mA quiescent and 150 mA 
AND TESTED peak from 9V. battery or power supply. 

ALL EQUIPMENT UNCONDITIONALLY GUARANTEED 

SINCLAIR radionics LTD 
69 HISTON ROAD, CAMBRIDGE 

THE WONDERFUL 
SINCLAIR RANGE OF 

TRANSISTORS 

M.A.T's 
MICRO -ALLOY TRANSISTORS 
MATs give extremely high power gains at 
all levels of collector current and voltages, 
and at frequencies (rom A.F. to 100 Mc /s. 
They may be used in place of ordinary 
transistors to give greatly improved per- 
formance in any circuit. 
MAT 100 High gain low level type 719 
MAT 101 Extra high gain, low level 

type 816 
MAT 120 High gain, medium and 

high level type 719 
MAT 121 Extra high gain, medium 

and high level type 8f6 

* NEW FOR V.H.F. AND 
U.H.F. THE ADT.140 
This new Sinclair transistor, only >f' high 
x 1r dia., is specially designed for F.M. and 
T.V. applications and for V.H.F. and 
U.H.F. transmitters and receivers. Made 
by the alloy -diffused process, the ADT.140 
has a typical alpha cut -off frequency of 
400 Mc /s. Power gain is I5dB at 100 Mc /s 
and 9dB at 200 Mc /s. 

Price 151- 

AND DON'T FORGET THESE 

THREE 

IMPORTANT 

BOOKS 

Each of these book is crammed with in- 
valuable information, tested circuits and 
layout diagrams for eceivers and equip- 
ment using MATs and the new ADT.I40. 
"22 Tested Circuits using 
Micro -Alloy Transistors" 5l6 post free 

"Tested Short Wave Re- 
ceivers using MATs" 516 post free 
"Tested Superhet Circuits for 
Shortwave and Communica- 
tion Receivers, using MATS "616 

Special Offer to "Prac- 
tical Wireless" readers 
ALL Three Books for 

post free 

/mi 
Post free 
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EURORE, IN'fHE PMJOF 
YOUR HA D with thé wonderFul 

5 MICRO -RADIO RECEIVER 

and still they write ! 
With each post we get more and more 
constructors writing to us about the 
"Slimline ". Here's a user who took his 
to Europe. 

HOMER GREEN 
BUCKS 

6.9.63 
Dear Sirs, I took the "Slimline" to Paris and 
to Fuentarrabia near Iran in Northern 
Spain. 

In Paris we received three French 
Stations and Radio Luxembourg at 
excellent strength. 

In Fuenterrabia we could get a Spanish 
station, two or three French stations - 
and on one evening the LIGHT PRO- 
GRAMME nearly 900 miles away. 

In San Sebastian which we visited 
one day, the local station was booming 
in. We are delighted with the present 
performance of the set. I would like 
is Sinclair Micro Amplifier and enclose 
cheque for 28/6. 

With thanks, 
Yours sincerely, 

F.H.R. Aldred. 

TAPE RECORDER USERS NOTE 
The "Slimline" is unequalled as a radio 
jack and can be plugged into ANY tape 
recorder by substituting a plug and lead for 
the earpiece. Its power and sensitivity are 
¡deal for this purpose. 

POST 

TODAY 

NOW IS THE TIME TO BUILD YOUR SINCLAIR SLIMUNL 
Small enough to conceal in one hand, it gives choice of British and European pro- 
grammes with staggeringly good quality and selectivity. Building is easy and 
interesting, and as well u providing superb listening through the earpiece, the 
'Slimline" makes a wonderful radio jack too. 

* NEW improved solid dielectric tuning capacitor * FULL coverage of medium waveband * USES Micro -Alloy Transistors throughout (MATS) * EXTREMELY robust construction * TRUE high -fidelity performance with quite incredible 
volume and quality of reproduction * EXTREMELY SENSITIVE -pulls in literally dozens of 
continental stations right across the band * IDEAL for use in car or train where tremendous volume 
is really valuable * IDEAL as a radio jack for tape recorders, etc. * COMPLETELY self contained; uses internal ferrite rod 
aerial and a PPS battery * ELEGANT royal blue case with gold trim and calibrated 
dial 

Size 24 x l-f x fin. 
Comprises brand new sub- minia- 
ture components, printed circuit 
board, genuine MAT transistors, 
case, featherweight quality ear- 
piece and well illustrated easily 
followed instructions. 

TOTAL COST 

4916 
FULL SERVICE 
FACILITIES 
ALWAYS 
AVAILABLE 

To SINCLAIR RADIONICS LTD., 69 HISTON -RD., CAMBRIDGE 

PLEASE RUSH__._______...._._. ......_____...._....SLIMLINE(S) 

FOR WHICH I ENCLOSE E s d 

NAME 

ADDRESS 

Block letters please PWI I 
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Brand 

checked 

VALVE 
AC/HL 4/8 
AC/P4 8/- 
206/PEN 

2118 6%- 
ARP3 8/- 
ARP4 8/8 
ARP12 2/8 
ARP21 7/- 
ARP24 8/8 
ARP34 4/- 
ARTP1 6/- 
ATP4 2/8 
ATP7 6/8 
2177 60/- 
B84 10/- 
B884 47/6 
BT19 25/- 
BT35 25/- 
BT45 15/- 
BT9B 20/- 
BT83 85/- 
0034 2/- 
CIC e/- 
CL33 9/- 
CV71 3/- 
CV77 8/- 
CV102 1/- 
CV103 4/- 
(IV264 12/6 
CV4014 71- 
CV4015 5/- 
CV4025 10/- 
CV4046 40/- 
CY31 

1 1/6 
041 8/8 
D77 4/8 
PASO 12/6 
DAF70 71- 
DAF96 7/- 
151041 4/- 
DF.T5 8/- 
DET20 21- 
11091 8/- 
11093 8f- 
DF98 7/- 
DK92 7/- 
01196 7/3 
DL92 bl- 
DL93 8/- 
DL94 8/- 
01.98 7/- 
01819 16/- 

new individually 
and guaranteed 

E80F 26/- 
E1148 2/6 
FI232 9/- 
E1266 60/- 
E1415 80/- 
E1524 12/6 
E2134 18/- 
BA50 1/6 
EA76 7/- 
EABC80 8/8 
EAC91 8/6 
EAF42 8/- 
EB34 1/6 
EB91 8/- 
EBC33 8/- 
EB041 7/9 
EBC90 5/- 
EBF80 7/6 
EBF89 7/9 
EC53 12/6 
EC70 b/- 
F.C90 20/- 
E091 31- 
E1:081 4/8 
ECC82 4/6 
FOLIO 8/- 
ECC64 7/- 
110085 8/- 
ECC91 4/- 
E01,130 7/9 
20082 7/9 
FCH3 SI- 
11111142 9/6 
ECB81 7/- 
ECL80 6/6 
E01.82 8/- 
F01.93 10/- 
ECL86 11/- 
EF36 8/6 
F.F39 4/- 
EF41 81- 
EF50 1/6 
EF54 3/8 
EF70 4/- 
EF7l 7/8 
EF72 5/- 
EF73 6/- 
EF'74 7/- 
EF80 5/6 
EF85 6/- 
EF86 7/- 
EF89 8/- 
EMI 2/9 
8092 8/- 

S 
EF95 6/- 
EF183 9/- 
EF184 9/- 
E1.32 3/9 
FL34 12/- 
EL35 6/- 
EIA1 8/- 
EL42 8/- 
E1.50 9/- 
14184 6/8 
EL85 9/- 
EL91 4/6 
EL95 8/8 
EM80 7/6 
EM84 8/8 
EN31 10/- 
1181208 8/- 
E951. 8/- 
EY86 71- 
EY91 8/- 
2E40 8/8 
EZ41 6/6 
EZ80 8/- 
EMI 8/- 
F/6057 6/- 
F16061 6/- 
F/6063 4/- 
FW4/5008/8 
01/236G 9/- 
G1/371K 

19/- 
050/20 5/- 
0Z32 9/- 
116:3 7/- 
11F300100/- 
El K54 22/8 
1112K 2/8 
11123 el- 
HL23DD b/- 
11141 4/- 
BRA 16/- 
HVR2 9/- 
K3A 10/- 
KT32 8/- 
KT33C 4/- 
KT44 5/9 
KT63 4/- 
KT66 12/9 
KT67 16/- 
KT76 8/8 
KTW61 5/8 
KTW62 6/6 
KTZ41 8/- 
KTZ63 8/- 

1.02 10/- 
M8100 9/- 
M8142 12/- 
M8190 51- 
51114 8/6 
MLA 4/- 
141.6 6/- 
MB/PEN 8/- 
N78 12/- 
NGT2 10/- 
0133 7/- 
003 5/6 
OD3 el- 
0M 4/- 
P'2 10/- 
PCC84 6/6 
PCC85 7/6 
PCC89 10/6 
PCF80 7/- 
PCF82 6/6 
PCL82 8/- 
PCL83 9/- 
PCL84 7/- 
PCL86 10/- 
PENIS 4/6 
9E1946 6/- 
PEN220A 

8/- 
PL36 9/- 
P1.81 8/- 
1.182 8/8 
P1.83 618 
P1.84 8/- 
PM24A 6/- 
PT15 10/- 
PT25H 7/8 
PX4 14/- 
PX'25 9/- 
PY32 9/6 
PY'80 6/6 
PY81 8/8 
FY82 8/- 
PY83 7/- 
PY800 101- 
PZI-35 9/- 
P7.1-75 12/- 
QP21 8/- 
QP25 5/- 
Q095/10 5/6 
Qß1202 8/- 

R30417 8- 
113/10 2/- 
11E121 25/- 
11X235 10/- 
SP2 8/8 
8041 2/- 
8P61 2/- 
BP210 8/8 
BTV280/40 

12/8 
BTV280/80 

8U2150Á4% 

T41 6/6 
TP22 5/- 
TP25 15/- 
TT11 3/- 
TT15 30/- 
TTR31 60/- 
TZ'20 181- 
TZ05.20 4/- 

U17/14 6- 
U18 6/8 
U25 10/- 
126 11/- 
1727 8/- 
U52 5/- 
1801 20/- 
YABC80 7/- 
UBC41 7/- 
UBF80 8/- 
12089 7/8 
UCH42 7/6 
UCH81 8/- 
10182 9/- 
UCL83 11/- 
UTA1 7/- 
UL84 7/- 
111.19 6/8 
UY41 8/- 
UY85 8/- 
V1507 5/- 
V1924 18/- 
V2023 1316 
VMP4G 12/- 
VP23 81- 
VP133 10/- 
VR99 8/- 
VR105/30 

5/6 
VR150/30 

5/- 
VT4C 20/- 
VU39 6/- 
VX3258 4/- 
W21 6/- 
X66 7/8 
Y63 ó/- 
Y85 4/- 
Y66 8/- 
23800U 20 /- 
ZA1 8/- 
1A3 8/- 
1A5GT 5/- 
1C5GT 7/- 
11)ß6T 6/- 
1E741 7/8 
IFS 3/- 
1G6GT 6/- 

1126 6/- 
1LC8 7/- 
11114 4/- 
1143 4/- 
11170 4/- 
1114 5/6 

íR5 8/- 
184 5/- 
185 5/6 
íT4 3/- 
2A3 5/- 
225 8/- 
226 7/- 
2226 8/- 
20262 8/- 
2034 218 
2113 42/6 
2116 30 /- 
2051 12/- 
2021 5/- 
2021W 8/6 
2212 3/- 
324 4/- 
3Á/187/M 

25 /- 
357 b/- 
3ß24 5/- 
3B28 15í- 
3E29 50 /- 

304 á/- 
3V4 e/- 
5Á1736 ó/- 
5A1740 5/- 
5B/257M 

19/- 
5R40Y ß/- 
5T4 8/- 
bÚ40 51- 
5)14G 8/6 
áV40 8í- 
5Y30 8/- 
5Y3GT 6/- 
5Y3WGTR 

524 8/6 
SZ4G 7/- 
6A87 41- 
8207 3/- 
6205 31- 
6AG7 61- 

6A116 10/- 
6ÁJ5 8/6 
6AJ7 3/- 
62115 5/- 
6ÁK6 81- 
62K7 6/- 
6AL5W 7/- 
6ÁM5 2/6 
62146 41- 
6AQ5 7/- 
6AQ5W 9/- 
8A86 4/- 
8A86 W 91- 
6ÁT6 b/- 
62U6 7/- 
62X4 8/- 
6B4G 8/- 
8137 5- 
6B8G 2/6 

6024 5/8 
611E8 5/S 
6BR7 12/- 
eBW6 9/- 
604 2/8 
8C5G 4/- 
6CBG 8/- 
6C8G 3/- 
60118 6/- 
8D8 8/- 

61150 6%8 
(MGT 5/9 
606G 4/- 
697 5/- 
6F8G 6/- 
6F12 4/8 
6913 5/- 
61,32 4I- 
6F33 8/8 
60607 2/6 
6111 8/- 
8H6M 1/8 
6J4 9/- 
6J4WA 
6J5 8/8 
6J5G 8/- 
6J6 318 
6JBW 61- 
6J7G 5/- 
6K60T 81- 
6K7G 2/- 
6K70T 4/9 
6KBG 6/- 
6K8GT 8/8 
81(0M 8/8 
61125 121- 
6L5G e/- 

61602 7/6 
6L6G 6/- 
61711 4/6 
6134 4/6 
6LD20 6/9 
6N70 5l9 

sQiG éÌ- 
6117 8/- 
6807 5/6 
68C7GT 6l- 
681:7 5/- 
68117 3/- 
69.17 5l- 
69J7GT 5/8 
68.171( 6/6 
68E7 418 
68L7GT 6/6 
68F5GT 5/6 
69N7 4/6 
6807 8/- 
8087 2/- 
6U40T 9/8 
6V6G 4/- 
6V6GT 8/- 

6V,14 81- 
8X4 b/- 
6X5G 5/- 
6X5GT 6/6 
6Y6G e/- 
6-3013 10/- 

7137 7/8 
705 7- 
708 7%- 

707 7/3 

7V7 b/- 
724 4/6 
802 2/6 
902 31- 
11E3 17/8 
122.6 2/8 
122117 6/- 
122118 11/- 
12AT7 4/6 
12216 9/- 
12217 5/- 
12AX7 5/8 
12297 10/- 
12BH7 7/6 
1208 8/- 
1'2E1 17/- 
12116 2/- 
12J5GT 2/8 
12K7GT 4/6 
12K8M 7/6 
12Q7GT 4/6 
12827 7/- 
12807 4/- 
128117 8/- 
128E17 3/- 
12837 5/- 
1281170T81- 
128L7GT519 
128N7GT 

5/9 
128117 5l- 
1'2Y4 2/- 
141.7 7/- 

150.2 8/- 
19G3 101- 
1906 9/- 
19111 8/- 
2022 17/8 
2004 17/8 
9186 9/- 
2516GT 7/9 
25Y5 8/- 
30 6/- 
30015 10/- 
30F5 8/6 
30FL1 918 
30P19 11/- 
30PL1 10/6 
30PL13 10/6 
35L6GT 8/- 
35T 17/6 

3523 8/- 
35Z4GT 8/- 
37 4/- 

41322 4%- 
532 7/6 
58 8/- 

75 5 
70 6%e 

78 5- 
80 5/6 
81 9/- 
82 8/- 
84 8/- 
8522 7/6 
89 8/- 
9001 8/-- 
210VPT 

2zós 9Ì8 
220TH 4/- 
2250.0 9/- 
3072 6/8 
3508 8/- 
3572 70/- 
3682 6/- 
3932 15/- 
4462 8/- 
7052 15/- 
715B 60/- 
801 6- 
803 28Ì8 
805 80/- 
807BR 6/- 
808 81- 
813 661- 
815 40/- 
82114. 30/- 
829R 50/- 
830B 4I- 
839 15/- 
837 9/- 
843 6/- 
866A 14/- 
954 3/6 
955 2/8 
956 2/- 
957 5/- 
958A 4/- 
1612 5/- 
1616 3/- 
1819 5/- 
1625 6/- 
1626 3/- 
1629 4/6 
2051 5/- 
40430 18/6 
4063 , 8/- 
56.54 9/- 
5663 9/- 
5670 9/- 
5704 9/- 

5726 6/8 
6058 7/- 
6084 7/- 
6065 6/- 
6073 
6120 4/- 
65I8 
7193 1/8 
7475 3/- 
80132 25/- 
9001 3/- 
9002 4/6 
9003 6/- 
9004 2/6 
9006 2/8 

C.R. 
Tuben 

20118 20/- 
CV955 15/- 
CV1530 80/- 
091598 

(09J) 85/- 
E4103/Bl4 

34504/BÌi6 
30/- 

VCR97 28/- 
VCR13830/- 
VCR139A 

35/- 
3FP7 25/- 
5CP1 25/- 
5FP7 46/- 
5FP7A 25/- 
7BP7 30/- 
121/P7A80/- 

Photo 
lobee 

CMGB 9/- 
0016 12/6 
9312 55/- 
6097C 35/- 

Special 
Valves 

ACT6 £8 
ACT25 225 
0952 70/- 
CV325 35/- 
CV193 30/- 
19980 1/6 
E81J77 £10 
K116/3 70/- 
U15 25/- 
1824 25/- 
3J/021E 

£87/101- 
723A/B 60/- 
725A 80/- 
728A 27/6 
4033L 20/- 

JURY OTHERS IN STOLE include Cathode Roy Tuba and Special Va/oee. U.K. orders below £1 P. R P. 1 / -; over £1, 3 /.; over £3, P. 2.P free 
C.O.D. 2/6 extra. Overseas Postage extra at cost. 

MARCONI COMMUNICATION 
RECEIVERS. CR.150. Frequency 
coverage 2 -60 Mc /s in 5 bands. Two IFs. 
1st 1,600 kc /s, 2nd 463 kc /s. Image signal 
protecting over 40 dB up to 30 Mc /s and 
20 -40dB from 30 -60 Mc /s. Self checking 
calibration (built in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
bandspread. Metering and visual tuning 
indicator. Bandpass from 100 c/s to IO kc /s 
in 5 stages. Acoustic filter associated with 
100 c /s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. In 
as new guaranteed condition with original 
mains power supply unit E70 or without 
power supply unit £60. Carriage 30f -. 

P.C. RADIO's mains power supply 
unit for above, 90f -. 

CR.I50 /2. Frequency coverage 1.5 -22 
Mc's in 4 bands, all other features as in 
CR. 150. Price E35. Carriage 301 -. 

P.C. RADIO'S mains power supply unit 
for above, 90/ -. 

H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack), 
1E15.10.0. As above but rack mounted 
model, E14.10.0. 
Individual frequency coils for above 
El each set or set of 9 E8. Either model, 
carriage £1.10.0. 
Original mains power pack for H.R.O. 
110/220 v. A.C. Brand new in original 
packing, 45f -. P. & P. 4f -. 

CHR HIGH RESISTANCE HEAD- 
PHONES. New, 161 -. P. & P. 1/6. 

CONNECTORS FOR TCS 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New LI.17.6 each. 
P. & P. 2/6. 

TWO IMPORTED RX's HIGH 
QUALITY COMMUNICATION RE- 
CEIVER, Type JR 101. 540 kc /s -30 Mc /s 
in 4 bands with bandspreads for 3.5, 7, 
14, 21 and 29 Mc bands. A built -in "Q 
Multiplier" permits the selectivity to be 
raised to a very high value. Vertical "S" 
meter. Automatic interference sup- 
pressor. 220v A.C. Valves: 6BA6 (3); 
6BE6 (2); 6AV6 (2); 6AQ5; 5Y3. Weight 
approx. 20 lbs. Meas.: 15 x IO x 7in. 
Price E60, carriage free U.K. 
COMMUNICATION RECEIVER 
Type SR 40. 540 Kcfs -31 Mc /s in 4 bands. 
Built -in 5in. loudspeaker, telescopic 
aerial for SW reception. Calibrated "S" 
meter, automatic interference limiter. 
BFO circuit. 220v A.C. Weight approx. 
15 lbs. 134, carriage free U.K. 

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

Shepherd's Bush 4946 

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 sealed. 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 
I2in., width 8ie., depth 9in. Weight 23 lb. 
In as new, tested and guaranteed condi- 
tion, 323.10.0, including special head- 
phone and supply leads. Carr. LI. 
CARBON INSET MICROPHONE. 
G.P.O. type 2/6. P. & P. 116. 

PANEL METERS 
0 -500µA 2 #in. round D.C.... 30 /- 
0-25mA 2 #in. round D.C. ... 12,- 
0-30mA 2 1in. round D.C. ... 121 - 
0 -IOOmA tin. square D.C..,. ... 9f- 
0 -IOOmA 2 #in. round D.C.... I0f- 
0-150mA 2 4in. round D.C.... 10f- 
0-200mA 24in. round D.C.... I01- 
0-250mA 2#in. round D.C.... . IOI- 
0-300mA 2 #in. round D.C.... I0 1. 

0 -500mA 2 #in. round D.C.... I0 /- 
I50- 0- 1500mA 3 4in. round ... 291 - 
0-4amps Thermo 2 4in. round 81- 
0-6amps Thermo 2 #in. round 81- 
0-20amps Thermo 2# in. round 8/- 
0-15 v. 2 #in. round A.C. ... ... 17/6 
0 -20 v. 2 4in. round A.C. .. 17/6 
0 -500 v. (Shunt) 21 in. round D.C.... 20 /- 
0 -600 v. 2 1in. round D.C. ... ... I51- 
0-5KV electrostatic 34in. round ... 85/- 

Postage 2/- extra. 
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TheSKYROVER 
Controls: Waveband Sel- 
lector. Volume Control 
with on/off Switch, Tun- 
ing Control. In plastic 
cabinet, size 10 x 64 x 3ita. 
with metal trim and 
carrying handle. 

Can be built for 

£10.19.6 
Post & Pkg. 5/- extra. 

PRACTICAL WIRELESS 58S 

THE FINEST RANGE OF 
TRANSISTOR RECEIVERS 
we consider our construction parcels to be the finest value on the home con- 
structor market. If on receipt you feel not competent to build the set. 
you may return it as received within 7 days, when the sum paid will be 
refunded less postage. 

LASKY'S FIRST AGAIN! 
Now offer to the Home Constructor - full short wave coverage 

The SKYROVER 
and the SKYROVER DE LUXE 

GENERAL SPECIFICATION: 
7 transistor plus 2 diode superhet. 6 waveband portable re- 
ceiver. Operating from four 1.5 torch batteries. 
The SKYROVER and SKYROVER DE LUXE covers the full 
Medium Waveband and Short Waveband 31-94 M. and also 4 

separate switched band -spread ranges, 13M. 16M. 19M and 25M, 
with Band Spread Tuning for accurate Station Selection. The 
coil pack and tuning heart is completely factory assembled, 
wired and tested. The remaining assembly can be completed in 
under three hours from our easy to follow. stage by stage 
instructions. 
SPECIFICATION: 
Superhet, 470 Kc /s. All Mullard Transistors and Diode. 
Uses 4-U2 batteries. 5in.. Ceramic Magnet P.M. Speaker. 
Easy to read Dial Scale. Band Spread Tuning. 

WAMW BAND COVERAGE: lie -576M; &31 -94M and Sand 
Spread on 13, 16.19 and 25 metre Bands. 

Data for each receiver 2/0 extra. Refunded if you purchase the parcel. Four 
U2 batteries. 2/0 extra. Four Leak -Proof batteries. 8/4 extra. All Components Available Separately. 

The 
SKYROVER de luxe 
Tone Control Circuit is incorpora- 
ted, with separate Tone Control in 
addition to Volume Control. Tuning 
Control and Waveband Selector. In 
a wood cabinet, size 114 x 64 x 3in. 
covered with a washable material. 
with plastic trim and carrying 
handle. Also car aerial socket fitted. 

bíllttórf12.19.6b-á 

"SPRITE" 
Can be built for 

79/6 
P. es P. 3/6 extra. 

* Six- Transistor Superhet Miniature Per- 
sonal Pocket Radio. * Long and Medium 

Frequenccy 7470FKc/e. * lin Speaker. 

In order 
In Plastic Case. 

perfect ZB suiMtss, tth 
to you With R.F. and 

ready 
stages. 

omdponentpsu 
Output 

on the printed circuit. The SPRITE pre - 
assembled, plus cabinet, speaker and 

jll components for final onstruc- 
Lion, at the inclusive price of 
P. & P. 3/6 extra. Data and instructions 
separately 2/6. Refunded if parcel is pur- 
chased. Real calf leather case! wristatraP. 
personal earphone and case for earphone 
and battery 12/6 the lot extra. Make no 
mistake this is a SUPERMET receiver 
of genuine commercial quality. It is 
not a regenerative circuit. 

" COROVER " 
`SIX' 

¡LA 6- transistor 
is 2 -diode super- 

het. * I.F. 470Kc /s. * Covers the full. 
medium and long 
wavebands. *Ë 
Sockets for per- 
sonal earpiece or 
tape recorder and 
car radio aerial. 
Uses MULLARD 
Transistors. Diode 
and large internal ferrite rod aerial. * Uses four 1.5 v. pen torch batteries. * All omponents on a single printed 
circuit. Simple stage by stage instruc- 
tions. * Cabinet size 64 x 4 x liín. With 
carrying handle. * All coils and I.F.s 
ready wound. 
ALL COMPONENTS AVAILABLE SEP- 
ARATELY Data and instructions separ- 
ately 2/6. Refunded if you purchase the 
parcel. 
CAN 
BUILT E £5.7.6 Batteries 1/4. 

PARCELS A "Privilege Parcel" allows you to 
purchase the Audio System of your 

choice at a worth while cash saving. Some examples are listed below, but we shall be 
pleased to quote our "Privilege Parcel" Pr ces for any selection of equipment of your 
own choice. Send us details of your requirements. 
Tudor Stereo Amp - Tudor Stereo Amp- Collaro Studio Tape 
lifter £15. 0.0 Wier £15. 0.0 Deck, 4 -track model 
Connoisseur Crafts - Braun PC4L Stereo £10.10.0 
man, 2 -Speed tran- Transcription Unit Lasky's Tape Amp - 
scrlptlon player.. £12. 9.6 lifter £8.19.8 

£16. 8.6 2 x Sharon Loud- P'table Case 13.15.0 
Decca FFSS Stereo spkr systems 7 x 4in. spkr. 15.6 
Pick -up .. 118.18.0 £19.19.0 . 

Total 150. 4.6 Total £47..8.6 Total 124. 0.0 

Collaro Studio Tape 
Deck, i -track model 

£13.19.6 
Martin Tape Ampli- 
fier. i -track model 

£12.12.0 
Portable Case with 
Speaker.... £5. 5.0 

Total 131.16.6 

"Privilege Par^,el" "Privilege Parcel" "Privilege Parcel" "Privilege Parcel" 
Price: $47.1e 0, Price: 545.0.0. Price: £22.10.0 Price: £30.0.0. 

Carriage and Packing on all the above parcels. 10 /6 extra. 

" REALISTIC " Seven 
* 7- transistor Superhet. *350 milliwatt 
output into 41n. high flux speaker. * All components mounted on a single 
printed circuit 
board. size 54 x 
54in. in one com- 
plete assembly. * Plastic cabinet with carrying 
handle, size 7 x 10 
x 34ía., in Red/ 
Grey. Blue /Grey 
or all Grey. * 
Easy to read Dial. 
*External socket 
for car aerial. * I.F. frequency 470 Kc /s. * Ferrite rod 
internal aerial. Operates from PP9 or 
similar battery. * Full comprehensive 
data supplied with each receiver. *A11 
colle and I.F.'s etc. fully wound ready for 
immediate assembly. 
An Outstanding Receiver. LASKY'S 
PRICE for the complete parcel including 
Transistors. Cabinet. Speaker, etc.. and 
Full Construction 1,5.19.6 Data. 7 P. & P. 4/8. 
PP9 Batt. 3/9. Data and instructions 
separately 2/6. Refunded if you purchase 
the parcel. 

REALISTIC SevenDE LUXE 
By popular request a De Luxe version 
of the well- proven Realistic "Seven" 
now available. With the same electrical 
specification as standard model -PLUS 
A SUPERIOR WOOD CABINET IN 
CONTEMPORARY STYLING, covered in 
attractive washable material, with super - 
chrome trim and carrying handle. Also 
a full vision circular dial, externally 
mounted to further enhance the pleasant 
styling. ALL FOR ONLY 
P. & P. as for Std. model >E1 EXTRA. 

207 EDGWARE ROAD, LONDON, W.2. 133 TOTTENHAM COURT ROAD, W. . 152/3 FLEET STREET, LONDON, E.C.4. 
Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2005 Telephone: Fleet Street 2833. 

BOTH OPEN ALL DAY SAT. Earls Closinn Thurs. Mail Orders to Dept. P.W., Edgware Rd Open all day Thursday. Early closing Sat. 
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GIGANTIC STOCKTAKING CLEARANCE SALE THOUSANDS OF BARGAINS AT GIVE -AWAY PRICES 
Stook No. 101 -Few Only MAINS BUR- 
GLAR ALARMS. With complete set of door 
and window microswitchee and Connecting 
Wire etc. Advertised at 7gne. OUR PRICE 
to clear39 /8. Plue 3/- P. & P. 

Stock No. 102 -BRASS RIGHT ANGLE BRAC- 
KETS, drilled with 2 holes. Approximately lin. 
square. Only 9d. a pair. 
Stook No. 108 -9 ONLY ELECTRIC SHOE 
BRUSHES. To clear 8/8, plue 1/6 P. & P. 
Stook No. 104 -MINIATURE MEDIUM WAVE 
TUNING COILS with reaction winding. Clearance 
price 21- each, plue 6d. P. A P. 
Stook No.105 -39 ON LY PRECISION CAMERAS. 
Takes 127 61m. To clear 8/8 each, plue 1!8 P. & P. 
Stook No. 108 -193 ONLY MINIATURE PLAS- 
TIC RADIO CABINETS, complete with Chrome 

08 rying 
Handles, Dial and d tuning knob. Size 

08 P. & 1 
t price only 5/6, plus 1/- 

Stook No. 107 -PRINTED CIRCUITS of 3 
Transistor Reflex Radio made to fit above radio, 
2/5, plue 1/6 P. & P. 
Stook No. 108 -MINIATURE PRINTED RADIO 
CABINETS, 6 x 31 z fin., 8/8 each to dear, plue 
6d. P. & P. 
Stook No. 109 -BEAUTIFUL MINIATURE 
SIZE PLASTIC RADIO CABINETS. Size 
6 e 3 x 11in. Printed and ready drilled. OUR 
PRICE 8/6, plue 11. P. & P. 
Stook No. 110 -MINIATURE PLASTIC RADIO 
CABINETS imprinted. Size 3 x 2} x fin., 2/8 
each to clear, plus 64. P. & P. 
Stock No. Ill- BEAUTIFULLY MOULDED 
MINIATURE PLASTIC RADIO CABINETS, 
complete with tiny carrying handle and tuning 
knob. Size 4 z 21 x llin. Price to clear 8/8, plus 
It- P. R P. 
Stook No. 111.- Specially Printed Circuits for 
above cabinet of two traoeietor reflex radio, 2/8, 
plue fid. P. & P. 
Stook No. 112 -EXCEPTIONALLY GOOD 
LOOKING PLASTIC RADIO CABINETS 
"SLIM LINE " Size 6 e 31 z 15ín. Clearance 
price SIS. plue 94. P. A P. 
Stook No, 118 -40 ONLY BLACK CRACKLE 
STEEL INSTRUMENT TYPE RADIO CABI- 
NETS. Size 61 z 5 z 311e. SPECIAL PRICE, 
8 /8, phis 1/6 P. & P. 
Stook No. 1180- BEAUTIFUL BLACK & GOLD 
READY DRILLED FRONT RADIO PANELS 
TO GO WITH THESE, 6/ , plue l/-. P. & P. 
Stook No. 114 -MINIATURE RADIO CABI- 
NETS IN GOLD but undrilled. Size 41030 1t in. 
Give away price of 2/8. plue 6d. P. A P. Special 
carrying cases for above at 1/8 plue 6d. P. & P. 
Stook No. 115 -RADIO CABINETS some an 
specified as above but upright design, 2/8, each, 
plue 6d. P. & P. 
Stock No. 115x- special carrying came for above 
at 1 /8, plue 6d. P. & P. 
Stook No. 118- ANOTHER TYPE RADIO 
CABINET, horizontal, 2/8 each, pine 6d. P. A P. 

Stock No. 125 -BRAND NEW MAGNETIC 
DEAF AID TYPE EARPIECES, complete 
with Plug and Socket. 300 ohms. OUR 
SPECIAL PRICE 6/ -, plus 6d. P. & P. 
Stock No. 128 -BRAND NEW CRYSTAL 
DEAF .AID TYPE EARPIECES. Our 
price 4/ -, plus 6d. P. & P. 

Stock No. 127 -DECORATIVE SPEAKER 
GRILLS 21n. diameter, 3 for 1 / -, plue 6d. P. A P 
Stook No. 128 -41e. PLASTIC CARRYING 
HANDLES with fixing screws, 6d. each, plus 6d. 
P. & P. 
Stook No. 129 -BRAND NEW ASSORTED 
RADIO KNOBS Including pointer types, 8/- a doe. 
plue 9d. P. & P. 

Stook No. 169. 

44VOLKSRADIO,, 
POCKET RADIO 

ONLY 1916 
Take - Over Bid 
makes this Fan- 
tastic Offer possible -the beautifully 
compact "5 Star 
Yolkssadlo" meas- 
uring 41 z 21 x 
lf in. receive. per - 
fectly-in the bed- 
room, (glee, garden -over all medium waves 
(Intl Luxembourg). Under 14. hour running 
coat Anyone can assemble it in 1 or 2 hours, 
using our simple A B C plan. Complete set of 
parts. Only 19/8 plus 2/6 P. & P. C.O.D. extra. 
(Parts can be bought separately). 

Stook 
No. 
130. 

BRAND NEW BOXED 
AUTOMATIC CIGARETTE 
LIGHTERS. Heavy chrome 
finish, holding 10 cigarettes and ieeuee ready lit 
cigarettes. Works off 6 or 12 volte. Special 
clearance price 10/8, plus 1/6 P. & P. 

Stock No. 117 -477 SUBMINIATURE TRAN 
SISTOR RADIO CASES (Plastic, undrilled) 
Size only 11 z 1f x fin., to Clear 1/- each, pine 
6d. P. A P. 
Stook No. 118 -SPRING TERRY CLIPS for holding Miniature Valve. Price for 3 1 / -, plus 
6d. P. & P. 
Stook No. 119 -72 ONLY MINIATURE 6 TAG 
COILS covering Medium Wave and Long Wave 
with reaction winding. Price to clear 81- each, 
plue Od. P. A P. 
Stook No. 120- SIMILAR TO ABOVE but 
Medium Wave only 2/- each, plue 6d. P. A P. 
Stook No. 131 -I5 ONLY ELECTRIC VIBRA- 
TORY MASSAGERS. Brand new and boxed, 
complete with all accessories. To clear 15 / -, plus 2/. P. & P. (Need attention). 
Stock No. 132 -WANDER PLUGS. New and 
unused. 2/- doz., plue lid. P. A P. 
Stook No. 133-5 ONLY BATTERY SHAVERS. 
Rotary action. Brand new. To clear, 80/ -, plus 
2/- P. A P. 
Stook No. 184 -5in MOVING COIL LOUD- 
SPEAKERS. Brand new, 3 ohms, 14/-, plue 2/6 
P. & P. 
Stook No. 136 -93 ONLY STANDARD PLASTIC 
CEILING SWITCHES, two way, cord operated. 
Clearance price 2/8, pine 1F P. A P. 
Stook No. 138 -MINIATURE PUSH BUTTON 
SWITCHES. Brand new. Our price 8d, each, 
plus 4d. P. A P. 
Stook No. 187 -BRAND NEW TRIMMERS 
"CYLDON ", 250 pf. To clear 1/- each, plue 4d. 
P. & P. 
Stook No. 138 -MINIATURE ACORN VALVES. 
Type 954., 9d. each, plus 6d. P. & P. 
Stook No. 139 -6K7G BRAND NEW VALVES., 
2/9. plue 9d. P. A P. 
Stook No. 140 -6Y611 VALVES., 8/8, plue 9d. 
P. A P. 
Stook No. 141 -IL4 BRAND NEW VALVES, 
2/8, plus 6d. P. A P. 
Stook No. 142 -BRAND NEW B70 VALVE 
HOLDERS, 8d., plus 4d. P. & P. 

Stook No. 143 -265 ONLY! 
MINIATURE PRECISION 
"MINETTA" SPY 
CAMERAS complete with 
6 mile of film and real 
leather carrying case. Size 21 z 10 z 1 }M. 
Price to clear 201- each. Poet Free. 

Stook No. 144 -BRAND NEW 2 }in. MOV- 
ING COIL LOUDSPEAKERS. SPECIAL 
PRICE 9/8, plue 1/6 P. & P. 30 ohms. 

Stook No. 145 -BRAND NEW ASSORTED 
RESISTORS in packets of 100, Cl., plum 6d. 
P. & P. 
Stook No. 148-4 PIN BATTERY PLUGS. (Fite 
Ever Ready Batteries B114 etc.), 5 for 1 /-, plue 
3d. P. & P. 
Stook No. 197-4 PIN SOCKET PANELS to fit 
above, 3 for 1 / -, plue 3d. P. & P. 
Stock No. 148 -2 PIN BATTERY PLUGS, 6 for 
1 / -, plus 3d. P. & P. 
Stook No. 149 -FERRITE RODS 641n. long by 
tin. diameter. Price 1/6, plus 1/- P. & P. 
Stook No. 150-4 WAY SOCKET STRIPS. Takes 
Standard Wander Plugs, 3 for 1/ -, plus 3d. 
P. A P. 

Stook No. 161 -BRAND NEW "PLESSEY" 
MOVING COIL SPEAKERS. 281n. 60 ohms. 
Matches Transistor Direct -No O.P.T. 
needed. Special price 12/8, plus 1/6 P. & P. 

Stook No. 162 -BRAND NEW H.P. TRAN- 
SISTORS. (Equivalent to OC71). OUR 
P RICE 2/9, plus 341. P. & P. 

Stook No. 153- BRANI) NEW "EDIOWAN' 
F. TRANSISTORS TESTED., 1 /8, plue 3d 

P. & P. 

TERMS OF BUSINESS 
C.O.D. 3/6 extra regret No. C.O.D. under £1. 
Add extra postage for overseas. Special prices 
for quantity and the Trade. All goods guaranteed. 
Componente, technical books, HI -Fi by Leak, 
Jason, I.renz. Quad, etc., etc. Send S.A.E. for 
quotation or with any enquiry. 

Stock No. 121- MEDIUM WAVE LOOPSTICK 
COILS with Variable Tuning Core, 73 only. 
To clear 2/9 each, plus 6d. P. & P. 
Stock No. 122 -FEW ONLY VARIABLE TUN- 
ING CONDENSER (Mica Dlelectric) -.0006 mid., 
8/8, plus 6d. P. & P. 
Stook No. 123 -173 RADIO DIALS. Printed, 
Medium and Long Wave, Square Shape. Size 
41 x 31in. with central hole. Price 1/8. plus 
3d. P. & P. 
Stock No. 124-SUB-MINIATURE DIODES, 
all brand new and tested. Clearance price 3 for 1 / -, 
ploy 3d. P. A P. 

Stock No. 170 TRANSISTOR POCKET RADIOS 
BULK PURCHASE 
ENABLES US TO 
MAKE THIS FAN- 
TASTIC OPFER 

ITH W 
31. MONEY BACK 

GUARANTEE!!! 
The SAN REMO" 
.. eo tun ta it 

fringe the 
ed 
volehra 

t 
of 

star entertainers 
and vocaliete dra- 
matically to Me- 
in your home, office, 
etc. Only 41 x 2f 

No More To Pay. x i}in. Fite easily 
Complete set of parts: Into your pocket 

or handbag. Works for months off 1/2 
battery. Should last a lifetime, anyone 
can aseemble it in an hour or two with our 
easy plan. Complete net of parte Including 
miniature speaker, carrying case- everything 
only 28/8. 2/6 P. A P. C.O.D. 2/6 extra. 
(Parts can be bought separately.) Limited 
period -so rush your order before its too 
late. DEMONSTRATIONS DAILY. 

ONLY 28/6 

Stook No.- -164 -BRAND NEW MINIATURE 
ELECTROLYTIC CONDENSERS 100 mid. 
12V. Oto' price 2/- each, plue Od. P. & P. 
Stook No. 158 -30 MFD. 12V. condensers, 1/9 
each, plue 6d. P. A P. 
Stook No. 168 -24 MFD. 25V. condensers,- 1/9 
each, plus 6d. P. A P. 
Stook No. 157 -16 MPD. 30V. condensera, 2/- 
each, plus 6d. P. & P. 
Stock No. 158 -12 MFD. 00V. condensers, 2/- 
each, plue Od. P. A P. 
Stock No. 169 -10 MFD. 12V. condensera, 1/8 
each, plue 6d. P. & P. 
Stook No. 180 -5 MFD. SOY. condenser., 1/9 
each, plue Od. P. & P. 
Stook No. 181 -4 MFD. 100V. condensers, 2/- 
each, plue 6d. P. & P. 

Stock No. 182 -BRAND NEW SUB- 
MINIATURE ELECTROLYTIC CON- 
DENSERS. 100 MFD. 12V., 2/- each, plue 
6d. P. A P. 

took No. 188 -BRAND NEW ASSORTED 
CONDENSERS 50 pf., to .01 mid., 25 for 7/6, 
plue 1/- P. & P. 
Stook No. 184 -SPECIAL OFFER OF HOME 
CONSTRUCTED RADIOS NEEDING ATTEN- 
TION. Filled with components in good condition. 
Stook No. 1848 -TYPE (A) 3 Transistor printed 
circuit radio, In Beautiful Miniature Cases. 
Sise 31 z 35 e llin. Price 15 / -, plue 3/ P. A P. 
Stock No. 1846 -TYPE (B) 2/3 Translator. Size 
41 x 3 z 1/in. Price 5/- each, plus 1/- P. A P. 
Brand new 211n. Miniature Coil Speakers, worth 
14/ -, given free with every order for five. 
Stock No. 1840 -TYPE (C) 2 Transistor Printed 
Circuit reflex Radio,. in beautifully Moulded Case. 
Size 4 z 21 z lien. Price 10 / -, plue 1/6 P. A P. 
Stook No. 1544 -TYPE (DI Miniature Valve 
Radios in plastic case. Size approximately 
5 x 3 x 11in. Price 5/ -, plus 1/6 P. A P. 
Stook No. 164e -TYPE (E) 20 only. Valve Red- 
ice in email Fibre attache cases. Size 7 z 6 z 2f in. 
Price 22/8, plus 2/6 P. A P. 
Stock No. 185 -SURPRISE PARCEL TYPE (a). 
Assorted components. Price 6/ -, + 1/8 P. A P. 
Stook No. 188 -SURPRISE PARCEL TYPE (b). 
Containing 3 times the above components. Price 
12/8, plue 1/6 P. A P. 
Stook No. 187 -GIANT SURPRISE PARCEL 
TYPE (c). Price 15 / -, plus 2 / -P. A P. 

Stock No. 188 -SPECIAL. CLEARANCE OF 
FULLY GUARANTEED BRAND NEW 
"BENKSON" GOLD FRONT 6 TRAN- 
SISTOR SUPERHET RADIOS. Complete 
with real leather carrying case. Personal. 
Earpiece, Battery. All In Beautiful Preeente- 
tien Boxes. Only 76/-, plus 2/6 P. & P. 
74 Only. Advertised at £6.6.0, recently 
Last 74 -No more available. 

CONCORD ELECTRON CS (Dept. 14/19) 210 Church 
PERSONAL CALLERS WELCOME:- Open 8.30 a.m. until I p.m. and 2 p.m. until 5.30 p.m. 

Demonstrations Daily. 

Road, Hove, Sussex 
Saturdays: 8.30 a.m. until 1 p.m. 
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UNIVERSAL AVOMETERS 

Guaranteed perfect working 
order. Supplied complete with 
leads, batteries and instructions. 
Model "D "34 range 58.19.6 
Model "7" 50 range £11.0.0 
Registered Post 5/- extra. 

COSSOR 1035 DOUBLE 
OSCILLOSCOPES 

Available in excellent condition, 
fully checked. £45 each. Carr. 30/ -. 

MICROAMMETERS 
0-500 mlcroamps. 201.n. circular 
flush panel mounting. Dials 
engraved 0 -15.., 0.600 olts. BRAND 
NEW. BOXÉD. 16 /-. P. R P. 1/6. 
230/250 VOLT A.C. MôTORS 
41 x 3in. dia. 00 watts, 5,000 r.p.m. 
tin. spindle. Brand New. 22/6 
each. P. & P. 21 -. 
FIELD STR'EÑGTH METERS 

inFrequency cov- 
erage 1 to 250 
Mc /s. Fitted 
with 200 micro- 
amp meter.Sup- 

plied with 
aerial, ear- 
piece and 

telescopic 

instruc- 
tions. 89fß post paid. 

FIELD TELEPHONES TYPE "F" 
Suitable for many applications. 
Generator bell ringing. 2 line 
connection. With batteries and 
wooden carrying ease. fully test- 
ed. £4.19.6 per pair. Carr. 5/ -. 

HEAVY DUTY 
AUTO TRANSFORMERS 

0-115 -230 volt step up or step down. 
Brand New, boxed. Ex U.S.A. 
3,000 watt. 27.10.0. carr. 101 -. 
7,500 watt, £15. oarr. £1. 
MINIFLUX TAPE HEADS 
Set of three, record, playback, 
erase. Only 29/6 set. P. & P. 9d. 

PANEL METERS 
1001.1,A 21" F.M. D.C. 42/6 

82/6 
25/- 
12 /6 

10/6 
39/6 

19I6 
251 - 
25/- 
32/8 

1 mÄ 21' F.M. D.C. 
30 mA 26' F.M. D.C. 
30/0/30 mA 26' F.M. D.C. 
350 mA 25' F.M. D.C. 
15 amp. 31' F.M. D.C. 
5/0/5 amp. 31' F.M. D.C. 
300 v. 21' Prol. A.C. 
300 v. 21' F.M. A.C. 
500 v. 26' F.M. A.C. 
120 v. 36- F.M. D.C. 

Postage extra. 

SILICON RECTIFIERS 
400V. p.1.v. 4.7 amp 7/6 
200V. p.i.v. 6 amp 5/6 
800V. pt.v. 500 mA 5/6 
400V. p i.v. 500 mA 3/6 
70V p.i.v. 1 amp. 3/8 

OA 202 miniature silicon 
rectifiers 1/- each. 

Discount for quantities. 
Please add postage. 

R.C.A. AR.88 D. RECEIVERS 

New release, limited number 
available. Frequency cover- 
age 650 Kd/s to 32 Mc /s on 6 
bands. Operation 110/230 
volts A.C. Offered in excel- 
lent used condition, fully 
checked and guaranteed per- 
fect order. £46 each. Carr. £2. 

P.C.R.2 COMMUNICATION RECEIVERS 
Excellent performance for modest outlay. Frequency coverage 
on three bands 800 -2,000 metres. 190-550 metres. 6-22 Mc/s. Output 
for phone or speaker. Supplied in perfect condition 55.19.6 each. 
Carr. 1.0 / -. The receiver can be supplied with an internal power 
supply to operate on 200 /250 volt A.C. at 39/6 extra or plug in 
external power supplies are 35 /- extra. Full circuit supplied. 

AVO WIDE RANGE SIGNAL GENERATORS 
Frequency coverage 50 Kc /s to 80 Me /s in six turret operated 
ranges. For use on standard A.C. mains. Packed in original 
transit cases with accessories. Supplied in as new condition, 
fully checked before despatch, £15. Carriage 10 / -. 

NATIONAL H.R.O. RECEIVERS 
SENIOR MODEL. Supplied complete 
with full set of 9 coils covering 50 Kc /s. 
to 30 Mc /s. Each receiver thoroughly 
checked and available as follows: - 
TABLE MODEL. As new condition £25. 
TABLE MODEL. Good used condition 

£19.19.0 
RACK MODEL. M new condition 

522.10.0 
RACK MODEL. Good used condition 

£18.18.0 
NB -Rack model is identical to table model with extended front 
panel to fit a 191n. rack. Carriage £1 extra. 
W0/250 volt A.C. power supplies for all above receivers, also sold 
separately. 59/6, carr. 5 / -. 

HALLICRAFTER S -36 V.H.F. RECEIVERS 
F.M. /A.M. 27 -143 Mc /s. 110 volt A.C. (transformer supplied for 
230 v. A.C.) Improved version Of S -27. Tested 
before despatch. Brand new boxed with in- >E40 each 
struction manual. Carr. £2 

LAFAYETTE BRAND TAPES 
First grade quality, brand new 
guaranteed. Discounts for bulk 
purchases. 
51n. 600ft. std. ., 8/6 
61n. 900ft. L.P. .. 10/- 
51n. 900ft. L.P. 

'Super Mylar' 19fß 
bin. I200ft. D.P. .. 15/- 
7ín. 1200ft. std. ., 12/6 
710. 1800ft. L.P. .. 15 /- 
73n. 1800ft. L.P. 

'Super Mylar' 20/- 
7in. 2400ft. D.P. 25 /- 
Post 2/ -. Over £3 post paid. 

MULTIMETERS BRAN NEW- ÉLLR 
GUAR NTEED 

Supplied with Leads, Batteries and Instructions. 
1,000 n /VOLT 25,000 O //VOLT 
0/15/150/1,000 v. A.C. and D.C. 0/10/50/250 /500 /1,000 v. A.C. and 
0/150 mA. D.C. D.C. 
0 /100 K n etc. 0!50µA /0/25/500 mA. D.C. 

0 /50K/500K /5 meg., etc. 97/6. 
P. & P. 2/6. 

30.600 0/VOLT 
0/6/1/10/50 /250 /500 /1,000 V. D.C. 
0 /10 /50 /Z0 /600 v. A.C. 
0 /504A/0 /10/250 mA. D.C. 
0 /10K /1 meg /10 meg., etc. 55.10.0. P.P. 2/6. 

0 30,000 /VOLI 
0 /i/1/21/10/25/100 /250 /500 /1,000 Y. D.C. and A.C. 
0 /50µA /5/50/500 mA /0/12/ amp. D.C. 
0/60K/6 meg. /60 meg.. etc. £8.17.6. Post paid. 
50,000 0 /VOLT 
0/10 /50/250/500/1 000 v. D.C. and A.C. 
0 /25µA /2.5/25/250mA. D.C. 
0/10K/100K/1 meg.l10 meg., etc. 57.10.0. 
P.P. 2/6. 
100.000 0 /VOLT 
5/2.5/10/50/250 /500 /1,000 v. D.C. 

2.5/10/50 /250/1,000 v. A.C. 
10/25y{t.A/2.5/25/250 mA /10 amp. D.C. 
WK/WOK/2 meg. /20 Meg. ohm, etc. 
£6.19.6. Post paid. 

MARCONI 
CR 1001 RECEIVERS 

BRAND NEW 
Packed in original transit cases 
and complete with handbook/ 
manual. 60 (cis to 30 Mc /s. 
200/250 volt A.C. operation. 
Tested before despatch. 

1E35 Carriage 12. 

A few CR.100 receivers available 
in good used condition, 821. 
Carr. 5/-. 
COLLARO /MAGNAVOX` 
STUDIO TAPE DECKS 

Latest 1963 model. Fitted with 
latest bradmatic heads and Inter- 
lock button. Brand new, guaran- 
teed, with instructions and 
fixings, 510.10.0. Carr. B / -. 
MINE DETECTOR No. 4A 

Will detect all types of metals. 
Fully portable. Complete with 
Instructions, 89/6 eaoh. Carr. 
10 / -, Battery 8/8 extra. 

MODEL RX60 AMATEUR - 

COMMUNICATION RECEIVER 
Four bands, 550 Kc /s -30 Mc /e. 
Special features, S meter -anl- 
dfo- electrical band spread- inter- 
nal 5 in. speaker -head set socket 
-cone control- standby switch- 
- aerials, loop, wire, telescopic 
-200.250 volt. A.C. Brand new, 
guaranteed with manual £24.j 4 
each. Post paid. 

L.T. METAL RECTIFIERS 
f11 full wave, bridge connected: 

2 /18v 1 5A. 3/9 24/30v. BA. 27/6 
12/18v,2.5A. 6/3 24/36v. 15A. 45/- 
12/18v. 4A. 8/6 36 /46v. 2A. 19/6 
12/18v. 6A. 12/3 36/48v, 4A. 29/6 
12/18v. 10A. 22/6 36/48v. SA. 32/6 
12/18v. 15A. 87/6 48/60v. 2A. 21/- 
24/36v. 1A. 7/3 48/60v.10A. 8216 
24/36v. 2A. 13/6 

Please add postage. 
L.T. TRANSFORMERS 

All primaries tapped 200 /250 volts 
1 Battery Charging. 3.5, 9 or 17 
volt. 

6 amp., 
amp., 

2 
17 14/3. Ditto 4 1818. 9 or 17 

2 Model Type 3, 4, 5. 6, 8, 10, 12, 
15, 18, 20. 24 or 30 volt. 2 amp.. 
18/6. Ditto 
5 amp.37 /84 Add 

,Post Ditto 
Postage. 

FIELD TELEPHONES TYPE "L" 
Generator bell ringing, two ne 
connection. Supplied comp to 
with batteries, ready for use, /6 
per pair. Carriage 5 / -. 

MINIATURE PANEL 
METERS 

For 1á1n. dia. panel hole. 
050µA 39/6 0-1 mA 97/6 
0-500µA 32/8 05 mA 87/8 

0-WO v. D.C. 87/8 
"S" meter 86/- 

TWIN MOTOR BARGAIN 

200/260 volt A.C. Twin concentric 
spindles operated independently. 
Either motor reversible. 1440 
r.p.m. Brand New, Boxed. 
Only 12/6 each. P. & P. 2/6. 

Hours of Business: 3 LISLE STREET, 9 a.m. -4 p.m. Half Day Saturday 
34 LISLE STREET, 9 a.m.-6 p.m. Half Day Thursday 

Nr\Ra r .,r iw- 

n 

- (RADIO) LIMITED 
Phone: GERRARD ß204 /9155 
Cables SMITNEX LESQI/ARE 

`3 34 LISLE STREET, LONDON, W.0 2 
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Important 
STERN RADIO LTD., CLYNE 

RADIO LTD., PREMIER RADIO - 
Three well -known names with 

a reputation for quality and 

service announce their amalgamation 

into STERN -CLYNE LTD. 

HOW THIS WONDERFUL NEWS BENEFITS YOU 
STERN -CLYNE means a wider range of exclusive 
equipment available from one source, including 
our speciality -MOLLARD DESIGNS -for the home 
constructor or ready assembled. 

STERN -CLYNE buying power means competitive 
prices. 

STERN -CLYNE offers the finest possible 
range of equipment and components by all leading 
manufacturers. 

STERN -CLYNE carry a comprehensive range of 
transistors, miniature components and transistor 
radios. 

VISIT US ON STAND No. 12 AT THE 

STERN -CLYNE retail shops, showrooms and 
demonstration rooms throughout London and the 
provinces all carrying extensive stocks. 

STERN -CLYNE Mail Order Service -geared to give 
prompt and efficient attention. 

STERN -CLYNE Hire Purchase facilities available 
on orders of CIO and over. 

STERN -CLYNE Hi -Fi advisory service to help 
you in choosing the right equipment. 

STERN -CLYNE after sales service -complete 
satisfaction guaranteed. 

RADIO COMMUNICATIONS EXHIBITION 

Great ri tain's Greatest 
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announcement! 
Combined resources, technical 

knowledge and over 50 years' 

experience gives you an organisation 

offering a fully comprehensive specialist 

service in the rapidly expanding 

world of electronics. 

=@LNLIV L5 
0 LIMITED 

VISIT YOUR NEAREST STERN -CLYNE BRANCH 
WEST END: 

CITY: 
NORTH LONDON: 
SOUTH LONDON: 
CROYDON: 
BRISTOL: 
MANCHESTER: 

18 Tottenham Court Road, W.I. 
23 Tottenham Court Road, W.I. 
309 Edgware Road, W.2 
109 Fleet Street, E.C.4. 
162 Holloway Road, N.7. 
9 Camberwell Church Street, S.E.5. 

12 Suffolk House, George Street. 
26 Merchant Street, Bristol I (open early Oct.) 
10 Withy Grove, Manchester 4. 

MUSeum 5929,0095 
MUSeum 3451/2 
PADdington 6963 
FLEet St. 5812/3 
NORth 8161/5 
RODney 2875 
MUNicipal 3250 

Bristol 20261 

BLAck Friars 5379 

Mail Orders and enquiries to Dept. P.W. 
162 Holloway Road, London, N.7. NORth 8161/5 

SEE FOLLOWING PAGES FOR DETAILS OF STERN -CLYNE PRODUCTS 

Electronic Hobbies Organisation 
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VI= @ONIA E 
INTRODUCTION OFFER ! ! Available Shortly 

FOR 
ONLY 

48 gns 
Plus 15/- 

Pkg. & Carr. 
THE TUDOR STEREO HI -FI SYSTEM, comprising a Self Powered AM/FM Tuner. Stereo Pre -amplifier, 12 watt per channel Stereo Power Amplifier. The Tuner and Pre -amplifier are housed in matching black crackle finish metal cabinets for shelf mounting, with silver metal dials 

and matching knobs. Specifications: Tuner -Outstanding quality providing full VHF/ FM long and medium waveband coverage. frequency range FM 87.5 -108.5 Mc /s, AM /MW 
522 -1630 Kc /s, LW 145 -270 Kc /s, 100mV output, mains supply 105/240 AC. Valve line-up: 
ECC85, ECH81. EBF89, EF80, EB91, EM84, 
ECC83. Multiplex outlet provided. Pre - Amplifier- Designed for use with the Tudor 
Stereo Power Amplifier with inputs for most types of Pickups, direct play from Tape - 
Heads and ample sensitivity for either Crys- tal or Moving Coil Microphone. Distortion 
0.1 %. tape outputs 100mV from 90 K.ohin Source, inputs- Microphone 5 mV, Tape 5.3 enV, R,LA.A. 4.3 mV, flat 250 mV, Tuner 100 mV. Valve line -up: 2 -EF86, 4- ECC83. Power Amplifier -14 watts per Channel. sensitivity 1 volt r.m.s. for 14 watts output, frequency response ± 0.5db 20c /s.- 20Kc /s. Speaker impedance 

4. 8 or 16 ohms, surplus power available for Tape Pre -Amp, mains supply 
105/240 v. A.C. valve line -up. 2- ECC83, 4 -EL84, 1- G7.34. 

MULLARD 3 -VALVE PRE -AMPLIFIER TONE CONTROL 
UNIT 

Designed mainly for Mullard Range of Amplifiers, also suitable for any Amplifier= requiring input up to 250mV. Incorporate, 3 Input Channels, including for Tape and Mag- netic Pickups. Separate Bass and Treble controls. High pass filter 20 to 160 c /s. low 
pass filter 5-9 Kc /s. Totally enclosed in case 
KIT OF PARTS 210.0 0 Ins. r5 % -). 

ASSEMBLED 
TESTEDED £1 5.13.0 

Instruction book and detailed price list available separately at 3/6 Post Free 
MULLARD "5 -I0" MAIN AMPLIFIER 

For use with MULLARD 2 or 3 valve pre- amplifiers with which an undistorted 
power output of up to 10 watts is obtained. SPECIFIED COMPONENTS AND MUL- 
LARD VALVES including PARTRIDGE 
MAINS TRANSFORMER and choice of PARMEKO or PARTRIDGE Output Transformer. 
COMPLETE KIT £1 0.0.0 
(Parmeko Output Trans). 

(Carr. & Ins. 6/6). TESTEDLED 
AND £13.10 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.6.0 extra. Instruction book and detailed price list available separately at 2/- Post Free. 

THE MULLARD SIORC AMPLIFIER 
The popular complete "5-10" incorpora- 
ting Passive Control Unit providing up to 
10 watts high quality reproduction with 
input of 600 mV. Specified components 
and new MULLARD VALVES. Includes 
PARTRIDGE MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus Power 
available for 
COMPLETE 
KIT £12.0.0 

OUT- AND 
ASSEMBLED 

D £16.0.0 Ìnsr7 /6). PUT TRANS, £1.6.0 x.r Instruction book and detailed price list available separately at 2/- Post Free. 

THE MULLARD 3 -3RC 
A HIGH QUALITY AMPLIFIER DEVEL- 
OPED FROM THE VERY POPULAR 
3-WATT MULLARD "3-3" DESIGN. 
KIT OF PARTS £8.8.0 
ASSEMBLED 
AND TESTED 
Complete Complete to the MULLARD specification 
including PARMEKO OUTPUT TRANS- 
FORMER. Switched inputs for 78 and 

L.P . records plus a Radio position. Extra power to drive a Radio Tuning 
Unit is also available. (Carr. & Ins. 6/6). Please state L.S. impedance. 
Instruction book and detailed price list available separately at 2/- Post Free. 

THE "MONO- GRAM" 
A small Amplifier of genuine high quality 
performance. Incorporates MULLARD 
ECL86 Valve, separate BASS and TREBLE 
controls. PARTRIDGE output Trans- 

- ;former producing up to 3 watts undis- * torted output. (Carr. & Ins. 3/6). 
Kit £4.10.0 Assembled £6.0.0 of Parts and 

e 
Tested 

Instruction bookend detailed price list available separately at 2/6 Post Free. 

STEREO TAPE DECK 
WITH BUILT IN 
PRE -AMPLIFIER 
A professional addition . 

.. 
to your HI -Hi Stereo Sys- 
tem consisting of two 
basic Units, the Tape 
Deck ana Pre -amplifier, 
which employs 4 Transis- 
tors and 4 Valves. The 42 
Unit will record and playback I ;._ !£ GNS, track stereo or I track mono at 
either 75 1.p.s. or 31 1.p.s. both ± <" Carr. & 
speeds being fully equalised. ! Pkg. 15/- 
Features: Track System: } track 
2 channel stereo or monaural record and playback. Inde- 
pendent single channel recording on either channel while 
playback on other channel. Head Type: i track 2 channel in- 
line stereo and associated erase heads. Low loss lami- 
nated pole pieces. Level - Indicators: 2 Meters, 1 per channel. 
Digital Counter: 3 digit tape position indicator. Automatic 
Stop: When tape runs out or breaks. Inputs: Microphone 
1mV (50K. ohms impedance) Gram/Tuner 50mV (high impe- 
dance). Output: (cathode follower). Monitor Sockets: 2 x 
5K. alarm impedance. Audio Output: 500mV. Oscillator: 
Pushpull 80kc. S/N Ratio: -45db or better at 71- tape speed. 
Separation: 45db or more between stereo channels. Frequency 
Response: 40 to 15,000 cycles per sec. at 74 i.p.s., 40 to 9,000 
cycles per sec. at 31 i.p.s. Single Motor: 4 pole heavy duty Induc- 
tion type. Power Supply: 240v A.C. 50 cycles. Size: 61' x 104' x 
15', Tape Size: Up to r. Line Up: 4- 2SB173 Transistors, 2- 
12AT7, 1- 12AU7, 1 -12B117 Valves. 
MULLARD 2 -VALVE PRE- AMPLIFIER TONE 
CONTROL UNIT 
Employing two EF86 valves and 
design to operate with the Mul- 
lard AMPLIFIERS but also 
perfectly suitable for other 
makes with input up to 250 m /V. 
* Equalisation for the latést 

R.I.A.A. characteristics. * Input for Crystal Pick -ups and variable reluctance magnetic 
types. * Input (a) Direct from High Imp. Tape Head. (b) From a 
Tape Amplifier or Pre -Amplifier. * Sensitive Microphone Channel. * Wide range BASS and 
TREBLE Controls. 

PARTS £6.6.0 AND TESTED £9.10.0 Ins 5/ -))..- 
Instruction book and detailed price list available separately at 
2/- post free. 

PRICE REDUCTIONS 
(a) THE KIT OF PARTS to build both the "5-10" £15.15.0 Amplifier and the 2-Valve Pre -Amplifier.... 
(Carr. & Ins. 8/6). £21.10.0 (a) Assembled and Tested 
(b) THE KIT OF PARTS to build both the "5-10" L19.10.0 Amplifier and the 3 -Valve Pre -Amplifier..., 
(Carr. F- Ins. 10/0. £25.10.0 (b) Assembled and Tested 
With PARTRIDGE OUTPUT TRANSFORMER £1.6.0 extra. 
STEREO TAPE 
PRE -AMPLIFIER 
MODEL Fbr use 
with current TRUVOX 9 BRENELL. or COLLARD 
"STUDIO" } and 4 track ......:.:..:...:. 
Stereo Decks. Incorpor- 
ates Ferrox -cube Oscillator, 4 speed Equalisation Signal Level 
Meter and separate Gain Controls. Includes separate Power 
Unit. PARTS £22.0.0 Ca 

8/& ASSEMBLED £28.0.0 
Instruction book and detailed price list available separately at 
5/- Post Free. 
TAPE PRE -AMPLIFIER MULLARD Type "C" 
Suitable for most 4 track, Mono 
Tape Decks. Incorporates Ferros - 

cube Push -Pull Oscillator. Treble 
Inductor and 3-sp. Equalisation. 
Includes Separate Power Unit. 
KIT OF 
PARTS £14.0.0 Ìnsr7 /6 ASSEMBLED £19.10.0 
Instruction book and detailed price list available separately at 
3/6 Post Free. 
MULLARD TAPE AMPLIFIER 
MODEL HF /TR3 /M.K. II 
Based on Mullard's Type "A" 
design and suitable for most i 
track Mono Tape Decks. Incor- 
porates Ferrox -cube Treble In- 
ductor, Gilson Output Transfor- 
mer. and 3 -speed Equalisation. 
Includes separate Power Unit. 
using PARTRIDGE Mains Transformer. 
PARTS £13.13.0 Ins.r7 /6). ASSEMBLED £19.0.0 
Instruction book and detailed price list available separately at 
3!- Post Free. 
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NEW LOW PRICES - NOW YOU CAN AFFORD A CAR RADIO 
THE "HIGHWAYMAN" 

OUR QUALITY CAR RADIO TO 
BUILD YOURSELF AT A NEW 

LOW PRICE 
Look at these features: 
* Attractive styling. * Push - 

Mullard pull output. 
* Three latest 

EBF83 and "ECH83. 
plus valv * No Bzz. thigh 

output and sensitivity. * Printed circuit (latest 
type). * 7 z 4 in. high flux p.m. speaker and baffle. Medium and 
Long Waves. * Push button for fingertip control. *Extremely low 
battery consumption (less than I amp). * Easy to fit any make car. 
(Positive earth only.) * 12 -volt operation. * Compact size, meas- 
ures only 7 x 7 x 2 in. deep. * Easy assembly, supplied with dial and 
drive already mounted. £7.19.6 Special inclusive price of ONLY Plus 4/- P. & P. 
All parts available separately. Individually priced parts list and 
comprehensive instruction booklet 2/6 post free. (Deducted from 
cost if complete parcel purchased later.) 

THE "AIR KING" 
Our highly successful six -transistor 
luxury portable with the "SLIM 
Line" look. To build yourself, with 
printed circuit chassis for reliability 
and simplicity in construction. May 
be used as Car Radio, with full 
MEDIUM wave and LONG wave 
coverage. 
Look at these features: 
* 500 milliwatt output to high flux 
7 z 31 in. high fidelity loudspeaker. 

* Slx selected MULLARD TRANSISTORS 
in latest supersensitive circuit plus ger 
manium diode. * Compact size only 95 x 31 

z 64 in. high. * Attractive 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 com- 
ponents. * Push -pull output. * Automatic volume control. 
* Long -life battery. * Super -sensitive internal Ferrite rod 
aerial. Special inclusive price for n (Plus P. 
all required components. ONLY .19.6 6 

& P. 4 / -). 
Alignment service available. Pull assembly details and individually 
priced parts list, all of which are available separately, price 1/6 post free 

TRANSISTORISED SOUND MIXER 
Mixing 4 channels from high impe- 
dance source, giving professional 
results, inputs for high Impedance 
Microphone, Tuner. Gram and/or 
Tape Recorder. Compact and beauti- 
fully styled, size 6' x 24' x 21'. Stan- 
dard Jack socket inputs. 

it PRICE 
P'2 6. diagramg nd3 instructions. 

THE HE30 4-BAND COMMUNICATION RECEIVER 
Outstanding Bandspre àd 
Selectivity and sensitivity 
with a built -in Q- multiplier 
combine to make the HE30 
one of the finest general 
coverage bandspread Recei- 
vers available at this price. 
Covering 550kc- 1600kc, 4.8 
me - 14.5mc, 1.6mc - 4.8mc, 
10.5mc -30mc. For amateur 
bands an illuminated slide 
rule dial is provided. calibra- 
ted every 5Kcs on 80 and 40 

metres taking 16 revolutions of the bandspread dial to cover each 
of these bands, every 20 Kcs on 20 and 15 metres and every 15Kcs on 
10 metres plus an edgewise S- meter. For the SWL a 0-100 logging 
scale for instant reset plus coverage from 0.55-30Mcs. The 8 valve 
plus Rectifier superhet circuit provides an RF Stage with an Aerial 
Trimmer for peak performance plus 2IF Stages for improved sensi- 
tivity of 1.0 microvolts for 10db S/N ratio. The B.F.O. variable pitch 
control can be used to separate CW stations whilst the Q- multiplier 
adds the selectivity needed for crowded phone band operation. 
Controls: Function Switch, Audio Gain, Selectivity (Q- multiplier) 
Frequency (BFO). Band Selector, IF Gain. Trimmer, AVC -MVC 
Switch, Anl Switch. Main Tuning, Bandspread Tuning and Head- 
phone Jack. Selectivity -60db at 10Kc, 0.8Ke at 6db (with Q- 
Multiplier) IF- 455Kcs, External PM Speaker regd., 4 or 8 ohms 
impedance. Output 1.5 watts. 8 modern Miniature 137.G Base Valves 
and 5Y3 Rectifier. Size 15 x 10 x 71 in. Grey crackle finish. 
Full instructions and circuit diagram 40 Gn$ Carr. & 

PRICE Pkg. 15/ -. 
The NEW CHASSIS PUNCFI SET 
Five of the most used Hole Punches made 
of the finest hardened steel will save 
hours of tedious hand labour. suitable for 
Aluminium, Sheet Metal, Plastic, etc. 
Punch Sizes l'- 1-- I-- 1' -li' complete with 
Tommy Bar, Tapered Reamer, 
and 
Case. 

Zip Fastening 
C PRICI 49I e 

V P3 6P 

THE "TRAVLER" MAI 
Introducing our new ready 
built transistorised car radio 
for ONLY 94. Gn$P.& P. 9/- 
including 7 x 4' speaker fitted 
to baffle, fixing brackets, filter 
unit, all nuts and bolts with 
fitting instructions. 
Star Features: * Handsomely Styled 
* Mullard Valves and Transistors. * Push 
Buttons. * 14 watts Output. * Long and 
Medium Wavebands. * Quality Speaker 
(E.M.I.). * Easily Fitted. * Radio Luxembourg (and many other 
foreign stations) 12 volt Positive Earth Only (applies to 99.8% of 
cars on the road). * Dimensions 7 x 2 z 7' depth. 

POCKET CORDER TRANSISTORISED 
Why be bothered with a notepad? Take 
Pocket Corder with You on those busi- 
ness trips, the mighty Midget is ideal. 
Simple to operate, a unique 4 -way push- 
button Switch for record/playback, etc., 
ensures complete ease of handling. A 
remote Control Switch is also included 
for discreet recording, fully adjustable 
speed through the life of Batteries and 
the volume and tone from the 21' inter- 
nal speaker is outstanding. All acces- 
sories included such as Leather Case and Accessory Case, Remote 
Control switch and Crystal Earpiece, Tape. Batteries and Micro- 
phone, no other extras required. Up to 34 mins. recording time, 
operates ties Size 

volt x 4 x32'. Weight 24 oza PRICE 2 Gn$ P4/ P 
THE MINICO JUNIOR .. 

TRANSISTORISED TAPE RECORDER 

RECORDER 

Record anywhere any time. A truly port- 
able versatile Recorder with a difference, 
the highly sensitive Crystal Microphone Is 
built into the Zip Carrying Strap which 
leaves both hands free to operate your Cine 
Camera, the Microphone can be removed 
for office use as a Dictating Machine or for 
Parties. Outstanding quality of reproduc- 
tion and tone, up to 45 mins. playing time, 
twin track and operating on 4-14 volt Half -Pen Batteries. Robust 
metal body, size 64 x 44 z 24', weight 33 ozs. Usual price 16 gne, 
OUR PRICE 2.6.19.6 4 dsP. 

Tapé aete watery 
Microphone. 

THE HE-40 4-BAND COMMUNICATION RECEIVER 
Completely built and ready 
to go. Not a Kit. High sen- 
sitivity Superheterodyne 
receiver covering 550 Kc /s 
-1,500 Kc /s, 1.6 Mc /s-4.4 
Mc /s, 4.4 Mc /s-11 Mc /s, 11 
Mc /s-30 Mc /s. Covers all 
amateur. Government air- 
craft and broadcast sta- 
tions between 550 Kole and 
30 Mc /s. Electrical band - 
spread tuning. Slide rule type tuning dial giving accurate logging of stations. Internal ferrite rod aerial for medium waveband recep- 
tion and a 59 in. 10 section chromium plated telescopic whip aerial for the short wave bands. Sockets for optional outdoor aerial. Internal high flux monitor loudspeaker. Latest modern miniature 
B7G base valves. High Q coils and I.F. transformers. Headphone 
socket (may also be used for external loudspeaker). Automatic' noise limiter (ANL) for reduction of external interference. Beat 
frequency oscillator (BFO) for reception of CW ( morse) signals. 
Receive /Stand -by switch. Signal strength meter calibrated in "S" units and reads to S9 +10db. 220/240 volt A.C. mains, 50-60 cycle 
operation. Handsomely styled cabinet with grey crackle finish and handsome front panel. with chrome and satin chrome fittings. 
Measures 131 in. x 81 in. x 51 in. (high) and weighs only 114 lbs. A 
comprehensive instruction manual is supplied. Ap Ideal receiver for the radio amateur and short wave listeners of all age ̂ . Come and 
hear this wonderful receiver PRICE 224.15 .0 Carr. & at any of our many branches. Pkg. 12/6. 

HI -FI STEREO HEADPHONES 
For the connoisseur who requires per- 
fection. Each Earphone consists of a 24' 
Dynamic Loudspeaker with a full fre- 
quency range, fitted with foam rubber 
Ear Pads for added comfort to keep out 
noise and to maintain an excellent bass 
response. The resistance Junction box 
with change -over switch provides simple 
transfer from Phones to Speaker. 
Specifications: Frequency Range -25- 
15.000 c.o.s. Input Impedance -16 ohms. 
Power Rating -1 watt. Weight-13 oze. 
PRICE lJ Gana P. & P. 2/6.1 

(Junction box 15 /- ex.) 

SPECIAL PURCHASE! THE SHURE MODEL M3D 
Professional Dynetic Stereo Cartridge with diamond Stylus. the Shure Dynetiu Moving Magnet System combines the most faithful ant 
distortion -free reproduction with complete reliability. Specifications: Diamond Stylus 0.7 thou. Load imp. 470K ohms. 12 Gns Output 5mV. Range 20- 15,000 c/s 3db. Stylus pressure 3 -4 grammes. PRICE 

Great Britain's Greatest Electronic Hobbies Organisation 
SEE PAGE 589 FOR ADDRESSES OF STERN -CLYNE BRANCHES 
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This is a first -class instrument and `MADE IN ENGLAND' need we say more! 

POCKET SIZED MULTI -RANGE TEST SET 
£11.10.0 complete with leather case... 

SEI iiiinitest 
* D.C. SENSITIVITY * A.C. ACCURACY maintained 

20,000 ohms per colt up to 20 kels. * A.C. SENSITIVITY * E.%SY TO It I::YD SCALE 11011 ohms per moult * D.C. ACCURACY * TWENTY RANGES 
+.24% E.S.D. * ADDITIONAL DECIBEL 

* A.C. ACCURACY St: AJdì 
t2i'9 E.S.U. * PRESSED STEEL CASE 

RANGES: 
D.C. Volts D.C. Amps. A.C. Volts Ohms 
0- 1000 0-1 Amp. 0- 1000 0 -2000 
0-250 0 -100 mA. 0 -250 0- 200,000 
0- 100 0-10 mA. 0- 100 0-20 Megohms 
0-25 0-1 mA. 0-25 
0-10 0-5OuA 0-10 
0 -2.5 0-2.5 

A modern self -contained multi -range test set of high sensitivity, intended for the measurement of A.C. and D.C. volts. D.C. current and resistance. The pressed steel case not only effectively screens the movement from exter- nal magnetic fields but also provides that extra protection against the accidental blow or mishandling that would fracture a completely plastic moulding. 
The exterior cover is moulded in grey Melamine and Is designed to focus attention on the clear easy -to -read scale. 
GENERAL CATALOGUE covering full range of components, send 
116 In stamps or P.O. PLEASE SEND S.A.E. WITH ALL OTHER ENQUIRIES. 

DENCO (CLACTON) LTD. 
(DEPT. P.W.) OLD ROAD, CLACTON -ON -SEA, ESSEX 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

ìtP7 

ATTENDING COURSE 
Full -time One -Year Course in Radio and Television. 
College course in basic principles for prospective 
servicing engineers. 
Next course commences 2nd January, 1964. This 
course is recognised by the Radio Trades Examina- 

tion Board (R.T.E.B.) for the Radio and Television 
Servicing Certificate examinations. Provides 
excellent practical experience on valve and tran- 
sistor radio receivers and all well -known makes of 
television receivers. 

To: 

The Pembridge College of Electronics (Dept. PII) 
34a, Hereford Road, London, W.2. 

Please send, without obligation, details of the One -Year Course. 

Address 
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TOP QUALITY -LOW COST 4C R tI AMATEUR RADIO EQUIPMENT 

BUILD YOUR SHORT WAVE LISTENING 

CR 66 COMMUNICATIONS 
RECEIVER 

THE FINEST 
SUPERHET 
KIT EVER - ,.aG, - 

OFFERED x ®23r * x'. . C . 
Frequency Range n? t# 1` 

,? .;:. , ? 
540 Kc /S t0 30 Mc/s í ¡ 
in four Band- 
switched ranges. 
Electrical Bandspread. Coil Unit wired ready and I.F. Trans- 
formers factory aligned, no test equipment required. Tempera -- 
tare compensated trimmers. Regenerative I.F. stage for maximum 
gain and B.F.O. Panel aerial trimmer, separate speaker switch, 
3 watts output for external 2-3 ohm speaker. Separate cathode 
follower for tape recording etc. Valve. line- up- ECH81, EBF89, 
ECC8I, EL84, EZ80, EM84. (Optional extra). For 200 -250 volt 
A.C. Cabinet size 16 x 64 x 8f in. . 

Complete Kit with 17 -page Instruction Manual 
Carriage; 61 -. £ 1 $,5.o 

Tuning indicator parts with EM84'1716. 

H.P. "TERMS AVAILABLE OF REQUEST. 

STATION WITH CODAR -KITS. 

' * P.R. 30 R.F. PRESELECTOR * 
Frequency range 1.5 -30 Mc/s. Substantially improves 

the performance of any superhet receiver. 
G4HZ writes . . . I am 
delighted with it it improves my 
Eddystone 640 in all respects. - -- 
The difference with the Pre- 
selector is fantastic, a weak 
signal IS 52 
changed -to S8. On the L.F. 
Bands, unwanted noise and 
mush is cu[ out. 
G3RIA writes ... The results 
in conjunction with my Eddy - 
stone 888 are amazing. Signals are twice as strong with much 
higher signal /noise ratio. A first class product well worth the money. 
The P.R.30 uses EF 183 Frame Grid R.F. Amplifier and provides 
up to 20 dB gain. Features include vernier tuning, gain control, 
selector switch for either dipole or end fed antenna. External 
power supplies (obtainable from Rx). Smart styling in grey and 
black. Complete, ready for use, with all plugs, cables. 
Now available in two Models. 
P.R.30 for external power supplies 180 -250 volts H.T., 6.3 volts 
.3 amp. LT. (obtainable from receiver). ` £4.17.6 Carr. 316. 
P.R.30X self powered with internal power supply for 200 -250 
volt A.C. Will provide 200 volts up to 25 M /a. and 6.3 volts 
I amp. for other accessories.. £7.2.0 Carr. 316. 

THE NEW CR 45' MAINS T.R.F. 
World wide short wave receptión, North /Sóuth 

amateurs, 
- - Separate 

SHORT WAVE RECEIVER 
America, India, Russia, Far East, Australia, 

shipping, etc. 
bandspread. 

motion vernier drives. 
plug -in coils, factory aligned. 

in frequencies and degrees. 
3 watts for 2/3 ohm speaker. 
ECC81 /EL84/EZ80. 

Silver and Black, control knobs Grey. 
panel phone jack. 

Complete CR 45 CODAR -KIT, with valves £7.5.0 
less Cabinet.__. ...._...__.....__. _...__.__...._ Carr, 416. 

coil changing and detachable louvred rear panel 28f6 
separately. Instructional Manual only 41- post free. 

_ -- _ electrical * 
ggg ',- * Three slow * Low loss polystyrene 

,er" * Dials calibrated 
\z> * Power output * Valve line -up: * Front Panel 

c 
` 

,__ _- 
- - -- -- - - -- - _ -- - * Provision for 

Superb modern styling and Top quality components throughout. 
and 3 Coils, 10-28,25-75, 60 -176 metres. Instruction Manual I I pages, 

CR 45 Cabinet Silver Grey U x 51 x Tin. with sliding door for easy 

Extra coils 419 each. All parts can be purchased 

* THE MINI -CLIPPER 
* Miniature I valve short wave receiver. 
* Low loss polystyrene 

plug -in coils, factory 
aligned. 

* Air spaced ball bearing condensers., 
Provision to add two. * transistor amplifier. 

* Battery lasts months. 

Can be built in one evening, ready to 
fascination of Short Wave listening at 
MINI -CLIPPER CODAR -KIT, valve, and 
Instruction Manual 4 pages, 3716, carr. 
Electrical Bandspread available. Instruction 
post free. 

* 
36f ó - 

1 

/ 

4. r°r ¡ 
switch on, to bring the 

very low cost. Complete 
one coil 25 -75 metres, 

216. Extra Coils 419 each. 
Manual only 21 -, 

* THE SUPER CLIPPER * 
* Peak 

battery 
Perforeceirver. mance short wave 88!6 * Large precision dial, dual slow 

motion drives. * Bandspread on all Bands. 
'l 

* High gain valve ¡transistor hybrid 
circuit. 
2 Mullard transistor amplifiers, 
pre -assembled and tested. I -- }.I * Low loss polystyrene plug -in coils, 
factory aligned, 

Y 

I * Batteries last months. 
Easy to assemble, this famous Short Wave Receiver bringt 
new world of listening pleasure to your finger tips. Complete 
SUPER -CLIPPER CODAR -KIT, valve, transistors, 2 Coils 20 -60, 
55 -180 metres, Instruction Manual 7 pages, 8816, carr. 216. 

I Front Panel, Silver Grey, 10 x 7íìn. 619 extra if required. Extra 
Coils 419 each. 

CODAR -KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR PICTORIAL 
DIAGRAMS. Some of the Top Quality names who supply material for CODAR -KITS ... MULLARD, BRIMAR, JACK- 
SON, DENCO, ELECTRONIQUES, THORN A.E.I. etc. etc... only the best is good enough for the high CODAR stan 
dards which make complete success certain. 6d. in stamps brings illustrated leaflets. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX 

G3IRE Canadian Distributors:JAYCO ELECTRONICS, TWEED, ONT. G31PA 
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ARMSTRONG AF208AM FM 
RADIOGRAM CHASSIS 

STEREO 12 Mk. 2 640/51. 
tl watts push-pull output from each channel, 16 
watts total; VHF, with automatic frequency control 
medium and long band.; A hi -fl system on one 

STEREO 55 629/18/. 
Junior version of Stereo 12; 6 watts per channel, 10 
watts total; VHF and medium bande; Inputs tor tape, 
pick -uppe and future etereo radio. 
JUBILEE Mk. 2 628/5/ - 
Mono; 8 watts posh -pull output; VHF, automatic 
frequency control, medium and long bande; Separate 
tone controls; Pick-up and tape input. 
AF208 (ILLUSTRATED) 121/4/. 
An AM /FM mono chaule of 6 watt output covering 
VHF and medium bands. An Ineopenaive version of 
the Jubilee Mk. 2. 
AU carriage tree. Write for free literature. 

New Boxed VALVES 90 -day Guarantee 
OZ4 6/- 6R70 6/- EB91 4/- PCL82 10/- 
11t5 6/- WIG 6/- EB041 8/- PCL84 10/- 
186 6/- 6L60 8/- F.BC81 8/- PL81 10/- 
1T4 31- 8147M 61- EBF80 9/- PL88 8/- 
212 8/- 8Q7G 6/- ECH42 9/- PY33 lb/- 
384 7/- 68N7 6/- ECH81 9/- PY80 7/- 
3V4 71- 6V6G 6/. ECL80 9/- PY81 8/- 
304 7/- 8%4 6/- ECL82 10/- PY82 7/- 
5114 6/- 615 61- EF85 61- PQ25 
5YS 6/- 12AT7 8/- EPOS 8/- SP41 SI- 
524 9/- 12AU7 6/- ELS2 5/- 81"01 8/. 
eA07 4/- 12A%7 7/- ELM 7/- U22 7/- 
BAMB 4/- 12B117 7/- EY61 9/- UBC41 IV- 
OATS e/- 12117 6/- EY88 9/- 115081 9/. 
BBAB 7/. 12K8 14/- EZ40 7/- 11BF89 9/- 
85E8 5/- 12Q7 5/- EZ80 7/- 003181 9/. 
6BW0 7/- 25Y5G 9/- E7.81 7/- UCL82 10/- 
864 6/- 35L6 9/- HABC80101- UCL83 12/- 
608 6/- 35Z4 5/. HVR2A 6/- UF89 9/- 
608 4/- 954 2/- KT330 8/- UL41 0/- 
8116 3/- DAF98 8l- KT78 8/- UY41 7/. 
635 5/- DF96 8/- MU14 7/- UY86 7/- 
638 6/- DK96 8/. PCC84 8/- UU9 7/- 
627G 6/- DL98 8/- PCF80 6/- VRI50 7/- 
6E6 6/- EABC80 81- POF82 8/- W81 eh. 

NEW FAMOUS 
ELECTROLYTICS MAKES 

TUBULAR TUBULAR CAE TYPES 
1 /350V 2/- 501350V 5/8 8 /600V 9/- 
2/350V 2/8 100 /28V 8/. 16 /600V 12í- 
4/450V 2/8 250/25V 5/. 16/450V 5/. 
8/450V 2/8 500 /127 8/- 32/350V 

61/6. 16/450V 9/- 1,000 /13V 3/- 50/450V 
32/450V 8/9 5,000 /6V 6/. 32 +32/350V 61- 

261í5V 119 9 +9/450V 8/8 
32 +32 +32 360V7Ì - 

35/50V 2/- 8 +16/460V 8/9 50 +50/350V 7/- 
60/25V 2/- 184-16/450V 4/8 64 +120/350V 11/6 
00/50V 8/- 32 +32/350V 4/8 100 +200 /275V 15/8 

TELESCOPIC CHROME AERIALS. 131H. extending 
to 43m., 8/8 ea. Coax Adaptor Plug. 1/6 extra. 
TRIPLEXERS Bands I, II, III .. .. 12/6 
COAX PLUG .. LEAD SOCKET ,. 2/- 
PANEL SOCKE 1/- OUTLET BOXES .. 
BALANCED TWIN FEEDER yd. 6d. 80 or 3 ohms. 
DITTO SCREENED per yd. 1 /6. 80 ohms only. 
Wirewound Ext. Speaker Control. 100 8 / -, 250 8 /8. 
WIRE -WOUND POTS. 3 WATT. Pre -set Min. 
TV Types. All value to 10 ohms to 25 K., 8/- ea. 
30 K., 50 K., 4/ -, (Carbon 30 K. to 2 meg., 3 / -) 
WIRE -WOUND 4 WATTS Pote. Long spindle. 
Value, 50 ohms to 50 K., 8/8; 100 K.,' 7/6. 
PHILIPS TRIMMERS. 0.10 pF., 3-30 pF., 1 / -. 
TRIMMERS. Ceramic. 30, 50, 70 pF., 9d.; 100 pF., 
150 pF., 1/3; 250 pF., 1/6; 500 pF.. 750 pF., 1/9. 
TV etc. TRIMMER, 1000 pF., with knobs, 2 / -. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
1 w., 4d.; I w., 4d.; 1 w., Bd.; 11 w., 8d.; 2 w., 1 / -. 
High Stability. I w., 1%, 2 / -. Preferred values 
100 to 10 meg. Ditto 5% 100 to 22 meg., 94. 

30 watt WIRE-WOUND RESISTORS I81á 
16 watt 10 ohms- 10,000 ohms 1l2/_ 
12.5K to 47K 10 w. .. .. .. .. 8/- 

Volume Control 
Linear of Log Tracks 
Long .pindlee Midget 
6 K oben, to 2 Meg. 
l,6, 8 / -; D.P., 416; 
Stereo L /810 /6; D.P.14 /8 

80 CAB E COAX 
Semi -air spaced lin. 
Stranded coreed.Md. 

40 yds. 17/6 
00 yde. 25/- 

Fringe uaty /yd. 

MAINS TRANSFORMERS 200/250 v. A.O. 
Postage 21- each transformer. 

STANDARD, 250 -0- 250, 80 fnA, 6.3 v. 3.5 a, 
tapped 4 v. 4 a. Rectifier, 6.3 v. 1 a. 5 v. 
2 a. or 4 v. 2 a. 22/6, ditto, 350.0 -350 .. 29/6 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10 /6 
MIDGET, 220 v. 45 met, 6.3 v. 2 a. . 15/8 
SMALL, 220 -0.220, 50 met, 6.3 v. 5 a... 17/6 
STD, 250 -0 -250, 65 mA, 6.3 v. 3.5 a, .. 17/6 
HEATER TRANS. 6.3 v. 15 amp. .. 7/6 
Ditto, tapped 1.4, 2, 3, 4, 5, 6.3 v. .. 8/8 
Ditto, eeo. 6.3 v. 4 amp... 10/6 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24, 30 v, 22/8 
AUTO TRANSFORMER, 150 w. .. 22/8 
0, 115, 200, 230, 250 v., 500 w... . 82/6 
M ILLARD "510" Maine Tramlormer .. 39/6 
PARMEKO MAINS TRANSFORMER. Made for 
pedal contract, the rating. can safely be 
doubled. Guaranteed 2 years, Primary 0.110- 
210. 230 -250 v. H.T. 500 -0 -300 v, 50 mA. L.T. 
6.3 v. 1.8 amp. Size 4 x 31 z 3 in. ,- 17 /8 

INTERVALVE TRANSFORMERS. 3:1 or 5:1, 9 / -. 
O.P. TRANSFORMERS. Heavy Duty 50 mA 4/6. 
Multiratio, 7/6. Multiratio heavy duty push -pull, 
10 w., 15/6. Miniature, 304, etc., 5/9, 
10 w. O.P. matching trans. 3, 7, 100, 12/6. 
L.F. CHOKES 15/1011., 00/85 mA, 5/.; 10H., 85 mA, 
10/6; 10 H., 150 mA, 14/ -. 
TINNED COPPER WIRE 16 to 22 mg., }lb., 

8 /. m, 8 ENAMEL COPPER WIRE 10 -22, 2/9; 
32 -40, 4/8; D.C.C. 28, 34, 30 ewg, 'loo. 8 /8. 

I.F. TRANSFORMERS 7/6 pair 
485 K/8 Slug Tuning Miniature Can, 2 z I z Sin. 
High Q and good bandwidth. Data sheet. 
Standard eise Weyrad, 10 /6 pair. 

FULL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 6 or 12 v. 11 amp., 8/9; 2 a., 11/3; 4 a., 17/6. 
CHARGER TRANSFORMERS. Tapped input 200/ 
250 v. for charging at 2, 6 or 12 v., 15 amps., 15/6; 
2 amps., 17/6; 4 ampx, 2210. Circuit included. 
4 AMP CAR BATTERY CHARGER with amp. 
meter Leads, Fuse Cave, etc., for 6 v. at 12 v., 69/9. 
AMMETER 0 to 5 amp., 9/6. 

BOOKS list S.A.E. 
Boys' Book of Crystal Sets .. .. 2/8 
W.V." Radio Valve Data.. .. 6/- 

High Fidelity Speaker Enclosure 5/- 
Valve and TV Tube Equivalents .. 9/6 
TV Fault Finding - .. .. 5/- 

- Mallard Amplifier Manual.. . 8/6 
Radio Valve Guide, Books 1. 22,/ 3. 

each 
Transistor Supe rhet Receivers .. 7/8 
Practical Radio Inside Out .. 3/6 
Master Colour Code Chart .. .. 1/6 
Transistor Controlled Models .. 7/6 
Principles of Colour TV . 16/- 
International Radio Stations List 

4 TRANSISTOR PUSH -PULL AUDIO 
Sise 3 x 15 x I. AMPLIFIER 

A ready built miniature push -pull amplifier with 
Driver and output traneformere, 4 translator.. 
Ideal for use with record players, Intercoms, 
BABY ALARMS, sto. Complete with full 

instructions and circuit. 
Prins 47I 0v. Batt. 2)5 Sllo. Speaker 15/ , 

BAKER SELHURST 
LOUDSPEAKERS 

121n. Baker 15w. Stalwart 
3 or 15 oben., 45. 18,000 

121n. Stereo, Foam Sus- 
pension, 12w., 35- 16,000 
c.p.e. ..86.17.8 
12in. Standard H.D. 20w. 
40. 14,600 c.p.,. .. 68.0.0 
1210. De Luxe 15w. 25- 
17,000 c.p.s. 89.10.0 
121n. Base 25w. 20. 18,000 
c.p... .. 818.12.0 
15m. Auditorium, 35w., Bau, 20 c.o.s. to 12 kc /e. 
Ideal Bus Guitar. 618. 
Details and Enclosure.. plane, S.A.E. 

LOUDSPEAKERS P.M. 8 OHM. "I. 3, 41n., 
51n. Rola, Tin. x 410. Rola, 15/6; 65In. Rola, 
18/6; 81n. Pleuey 17/6; 10 x 61n., 22/6; loin. Rola, 
30/-; 121n. R.A. 30 /-; 131 x 810. Double Cone R.M.L, 
35/-. 
STENTORIAN,HP1012, loin. S to 15 ohms, 10w. 87/0; 

HF812 72/ -; Tweeter 1359 80 /-. 

1963 RADIOGRAM CHASSIS 
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THREE WAVEBANDS FIVE VALVES 
B.W. 16 m, -50 m. LATEST WILLARD 
M.W. 200 m. -550 m. ECH81, EF89, EBC81, 
L.W. 800 m.-2,000 m. EL84. EZ80 

12 -month guarantee. 
A.C. 200/250 v. 4-way Switch; Short -Medium, 
Long /Gram. Ferrite Aerial A.V.C. and Nega- 
tive feedback, 3 ohm output, 5 watts. Glass 
dial, horizontal wording, sloe 13in. z 41n. 
Aligned and calibrated. Isolated Chains, size 
135M. z 91n. high x 51ía deep. 

£8.19.6 Carr. A Ins. 4/0. 

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 58% boost 
2v. or 4v. or 6.3v. or 10.8v. or 12.8v. 
State voltage required. PRICE 10/6. 

TWIN GANG TUNING CONDENSERS. 365 p] 
miniature lin. z Ills. e 1210.. 10/ -; 500 pF Stand* 
with trimmers, e /-; midget, 7/8; with trimmers, 91 
500 pF slow motion tuning. etaadard or midget, 11, 

SMALL 3 gang 500 pF, 17/ -, SINGLE 365 pF, 7/ 
SINGLE 10 pF, 25 pF, 50 pF, 75 pF, 100 pF, 160 p. 
6/8. Bolid dielectric 100, 300, 000 ph', a/6. 
CONDENSERS, New stock. 0.001 mfd- 7 k' 
T.C.C., 5/6; Ditto, 20 kV, 0/6; 0.1 nerd., 7 kV, 9/ 
Tubular 500 v. 0.001 to 0.06 mid.. Sd.; 0.1, 1/ 
0.25, 1/6; 0.5/350 v., 1/9; 0.1/350 v., 9d.; 0.1/2,0001 
0.1/1,000 v., 1/9; 0.1 mea, 2,000 volta, 3/6. 
CERAMIC COEDS. 500 v. 0.3 pF to 0.01 mid., 9 

SILVER MICA CONDENSERS, 10% 5 pi to 500 pl 
9d.; 600 pF to 3,000 pF, 1 / -. Close teleran 
( +1 pF) 2.2 pF to 47 pF, 1 / -. Ditto 1% to 60 I 
to 815 p0', 1 / -; 1,000 pF to 5,000 pF, 1 /0. 

465 kc /e SIGNAL GENERATOR 
Price 15 /-. Uses B.F.O. Unit, ZA 30038 
ready made with valve 155. POCKET 
SIZE 21 x 41 x lin. One resistor to 
change, full instructions supplied. 
Battery 3/6 extra. 69V11V.Details S.A.E. 

WAVECHANGE SWITCHES 
8 p. 4 -way 2 wafer long spindle ,. 6 
2 p. 2 -way, or 2 p. 8 -way long spindle .. 8 
4 p. 2 -way or 4 p. 3 -way long spindle .. 3 
3 p. 4 -way or 1 p. 12 -way long spindle ,. 3 

Wavechange "MAKITS ", Wafers aval 
able; 1 p. 12 way. 2 p. 6 way, 3 P. 4 wa; 
4 p. 3 way, 6 p. 2 way. 1 wafer switch, 
2 water switch, 12/8; 3 wafer switch. 16/ 
additional wafers up to 12, 3/6 each entri 
Toggle Switches, s.p.. 2/-; d.p., 3h 
d,p.d.t., Si-. Min. Slide d.p.d.t., 3/6. 

CRYSTAL MIKE INSERTS, ere 
High output. Size 11ín. dia. z lin. 

ACOS WIC. 14, insert lain. dia. x tin. 8/1 

ACOS 39 -1 DE LUXE STICK MIKE 35/ 
TSE. QUALITY STICK MIKE 25/ 

Valveholders. EA50, 6d. BRIA CRT. 1/1 
Engl. and Amer. 4, 5. and 7 pin. 1/ 
MOULDED Mazda and int. oct.. 6d.; B7( 
BSA, B8G, BOA. 9d. B7G with can, 1/6. B9 
With can, 1/g Ceramic EF50, B7G, B91 
int. oct.. L B7G, BOA cans. Si- each. Val: 
plugs B7G, BOA. 2/3. 

HIGH GAIN TV PRE -AMPLIFIERS 
BAND I B.R.C. 

Tunable channels 1 to 5. Gain 18dB. 
ECC84 valve. Kit price 29/8 or 49/6 
with power pack. Details 8d. (PCC84 
valves if preferred.) Coils only 9/5. 

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

Circuit and coils only. 9/6. 

THE ORIGINAI 

RADIO COMPONENT 
Our written guarantee with every purchase Bus 133 or 68 pass don 
NEW COMPONENT LIST 1/-. S.R. Station Selhuro 
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THE "INSTANT" BULK TAPE 
:RASER AND RECORDING HEAD 

DEMAGNETIZER 

00 /2.i0 v. A.C. 35/- Leaflet S.A.E. 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Spare 
Plastic 
Reels 

lin. 1/6 
4in. 2/- 
510. 21- 
51in. 21- 
lin. 2/6 

Double Play 7ía reel, 2,400ft. 421 - 
5in, reel, 1,200ft. 26/- 

Long Play 7ín, reel, 1,8001t. 85/- 
5fia. reel, 1.200ít. 23/6 

Sun reel, 9001t. 18 /6 
Standard lia reel, 1,2005. 251 - 

51n. reel, 600ft. 161- 

7m. Metal Reels 1/6. 
"EASISPLICE" Tape Splicer 5/ -. 

IRYSTAL SET BOOKLET, 1 / -. 
'RYSTAL DIODE O.E.C., 2 / , GE 1E84, 4/, 0A81, 8/ , 
IIGH RESISTANCE PHONES. 4,000 ohms. 15/- pr. 
LOVING COIL PHONES. 100 ohms, 10 / -. 
WITCH CLEANER. Fluid squirt spout, 4/6 tin, 

eí6+ 11e TRANSISTOR RADIO 
MEDIUM AND LONG WAVE KIT 
First class components to make a 6 
transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, with car aerial col i/ printed 
circuit, 81ín. x 2í1n., but EXCLUDING 
Speaker and cabinet. 
Speakers, 35 ohms, 7 x 4ín. E1/- 24.5.0 5in., 17/6. 311n., 15/6. 

IULGIN PLUGS AND SOCKETS. Non -reversible 
74, 2 -pin, 4/8; P78, 3 -pin, 4/6; P194, 8 -pin, 8/8. 

'DOMINA" plugs, 2/8; sockets, 2/8. 
PACKS. English open circuit, 2/6. Closed circuit, 
118. Orundig type, 3 -pin, 1/8. Grandi! lead Jack, 8/6. 
PACK PLUGS. English, 8 / -; Screened, 4/ -; Grunti g, 
Ipin, 8/8; Phono Plugs, 1/ -; Sockets, 8d. 
ILADDIN FORMERS and cores, din., 8d.; fin., 10d. 
I.Sin. FORMERS 5937 or 8 cans TV1 or 2, fin. 
q. x 21ín., or fin. sq. x 11 In., 2/- with cores 
ILOW MOTION DRIVES. 8:1, 4/8. 
IOLON IRON, 25W, 200V or 230V, 24/ -. 
CNTE% SUB -MIA. IRON. 15w, 200 or 240v., 29/8. 
BENCH STAND for above, 12/8. Spares in Stock. 
l /1óín. Paxolln Panels, 10 x 8ín., 2/-. iliniature Contact Cooled Rectifiers, 
150V 50mA, 7 /6; 250V 60mA. 8/6; 250V 85mA, 
0/8; Selenium Rect., 300V 85mA. 5/-. 
TV etc., Silicon Sub. Min. Rectifier, 
150V 450mA. 10 / -, K3/25. 600V. 5mA, 5/ -. 
5M4,RM5,14A100,14A11610/- each. FC31, 201- 
Dolls Wearite "P" Type. 3/- each. 
Dsmor Midget "Q" type, adj. dust core, 
'rom 4/- each. All ranges. List S.A.E. 
Celetron D.W.R. L. and Med. T.R.F. 
with reaction, 4/.. Med. wave D.R., 3/6. 
Ferrite Aerials, M. 8/9; M. and L.. 12/6. 
Dsmor Ferrite Rosi Aerials, L. and M. 
or transistor circuits. 10/- each. 
Ferrite Rods, 8 x fin., 6 x tin.. 3/ -. 
H.F. Chokes, 2/6. Osmor QCt, 6/9. 
T.R.F. Colle, A/HF, 7/- pair; HAX, 3/ -, 
Repanco DRR2, 4/6. DRX1, 2/6. 
Radio Screwdriver, 5ín., 6d. Test Prods, 
8/9. Neosid Trimming Tool, 1/9. Neon 
Mains Teeter Screwdriver, 5/ -. 
Multitore Solder, 4d. yd., Dispenser, 2/6. 

Aluminium Chassie, 18 s.w.g. Plain 
undrilled. 4 sides, riveted corners. 
lattice fixing holes. 211n. aides, 7 x 4ín., 
4/8; 9 x 7in., 5/9; 11 x 71n.. 6 /9; 13 x 9in., 
8 /8; 14 x í11n 10/8; 15 x 14111., 12/6. 
Aluminium Panels, 18 s.w.g.. 12 x 121n., 
4/8; 14 x 9in., 4/ -; 12 x lin., 3/ -; 10 x lin., 
2/3; 8 x 6ín.. 2/ -. 

COMPONENT SHOP 

JASON FM TUNER COIL SET 29/ -. 
H.F. coil, aerial coil, oscillator coil. 
two i.f. transformers 10.7 Mc /s, detector 
transformer, heater choke. Circuit 
book using four 6AM6. 2/6. 
Complete Jason FOSTI Kit. Jason 
Chassis with calibrated dial, compo- 
nents and 4 valves. £6.5.0. 
Model FMT2 with new shelf cabinet, 5 
valves,components and power pack. £10. 

RAINS DROPPERS. Midget adjustable sliders 
0.3A, 1,000 ohms, 6/ -; 0.24 1,200 ohms, 5/ -; 
0.15A, 1,500 ohms, 5/ -; 0.1A, 2,000 ohms, 5/ -. 
MIKE TRANSFORMERS, 50 -1, 3/9. 
P.V.C. Covered Wire, single or etanded, 2d, yd. 
Sleeving, 1 or 2 mm., Id.; 4 mm., 8d.; 6 mm 5d. yd. 
SPEAKER -FRET. Gold, Maroon or Green Cloth. 
17 z 255., 5 / -; 25 z 35in., 10 / -. Tygan, various colours 
52in. wide from 70/- ft.; 261n. wide from 5/- ft. 
Samples B.A.E. Expanded Metal, Gold, 12 z 121n.,13/.. 
Panel mounting fuse holders, 2/ -. Fuses 80mA 
-IA, 5d. 

RADIO AND TELEVISION SPARES 
All leading makes, volume controls, 
etc., line output transformers, etc., 
B. V. A. valves (current and obsolete 

types). Send S.A.E. for quotation. 

WEYRAD 
COILS AND TRANSFORMERS FOR 
2 -WAVE TRANSISTOR SUPER - 
RETS WITH PRINTED CIRCUIT 

AND FERRITE ROD AERIAL. 
Long and Medium Wave Aerial -RA2W 
On Sin. rod. 208pF tuning, with car 
aerial coupling coil 12/8 
Osc. Coil P50 /1AC. 176 pF tuning 5/4 
but and 2nd I.F. Trans.- P50 /2CC. 470kc /s 
11/161n. dia. by fin. 5/7 each 
3rd I.F. Trans.- P50 /3CC. 6/- 
Spare Cores 8d. each 
Driver Transformer -LFDT4 9/6 
Wavechange Slide Switch d.p.d.t. 3/6 
Printed Circuit-PCA1.. Size 22 x Elfin. 
Ready drilled, and printed 9/6 
Volume Control, 5K -DP 4/6 
35 ohm Speakers, 3í1n., 15/6; 5in.. 17/6; 
7 x 4ín., 211 -. 
Tuning Gang with trimmers 10/6 
6 Mullard Transistors and diode 42/6 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. O.P.T.1 10/6 

NEW MULLARD TRANSISTORS 
0071 6/ -. OC72 7/6, OC81D 7/6, OC81 7/8, 
0C44 8/9, 0C45 8 /8, OC171 10/6, ÁF117 9/6. 
Sub Miniature Condensers. 0.8 myd, 
30v.. 1/3.1, 2, 4, 5, 8, 16, 25, 30, 50. 100 mFd, 
15 volt 2/6 ea. Transistor Holders 1/3. 

B.B.C. Pocket 2 Transistor. Plus Diode 
M.W. and L.W. Radio Kit. 22 /8. 
Miniature earpiece, 7/6. Batt. 2/3. 

Circuit details, etc., S.A.E. 

ADASTRA 3-3 AMPLIFIER 3 WATTS 
HIGH FIDELITY AT LOW COST 

READY BUILT, WIRED AND TESTED 
A.C. only, 200 -250 V. Valves ECL86 and 
E7,80. 3 ohms quality output. Milliard 
tone circuits. Controls: bass boost, treble 
and volume. Separate engraved front 
panel with de luxe finish. Quality mains 
transformer. Stove enamelled chassis 
size 6ín. x Sin. x Sin. Bargain Price £4.19.6. 
Details S.A.E. 
"Performs agreeably well" (The Gramophone) 

331 WHITEHORSE ROAD 

SPECIALISTS WEST e:CROYDON 

C.O.D. 2/- extra. /Zzport welcome. Send remittmtee, 
dad estro postage, rw C.O.D.). 

P.P. Charge 1 / , 

BUILD YOUR OWN 
RECORD PLAYER 

AND 

SAVE 

POUNDS!! 

4 Speed Autochange or Single Player 
units supplied with Brand New 2 -tone 
Portable Cabinets 17 x 15 x811n.deluxe 
Strong carrying handle, gilt finish 
clips and hinges. As used by Famous 
Make for 20gns. models. Ready cut- 
out motor board 14 x 13ín. Front baffle 
with 7 x 41n. high flux loudspeaker 
and 3 watt 2 valve UY85, UCL82 2- 

chassism12 x88 xr2iin. Quality 8 ohm 
output transformer, low hum level 
circuit. Volume and Tone controls. 
3-core safety mains lead. All items 
tit together perfectly. Special in- 
structions enable assembly in 80 
minutes, only 5 wires to join! 12 

months written guarantee. Available 
separately or package deals as below. 
AUTOCHANGER KITS COMPLETE (ae above) 

B.B.R. Monarch .. .. 211.20.0 P.P. 5/8 
Collard - .. ., 511.15.0 P.P. 5/8 
Garrard .. .. .. 012.5.0 P.P. 6/8 

SINGLE PLAYER KITS Complete (as above) 
Garrard auto atop /start .. 511.5.0 P.P. 5/6 
E.B.I. auto stop /start .. 211.6.0 P.P. 8/8 

OR SEPARATELY 
Cabinet with cut out board 28.2.8 P.Y. 3/6 
Ampliserwith7x4fn.speaker 58.17.6 P.P. 2/0 

AUTOCHANGERS 
B.S.R. 1JA19 .. 18.5.0 P.P. 4/6 
Garrard Autoslim .. 18.17.6 P.P. 4/6 

SINGLE PLAYERS 
R.M.I. auto stop /start .. 15.10.0 P.P. 4/6 

Garrard SRP10 .. 15.10.0 P.P. 4/8 
E.M.I. (separate pick -up) 28.7.6 P.P. 8/S 

TRANSCRIPTION UNITS Stereo/Mono 
Garrard 4HF .. .. 818.10.0 P.P. 6/- 
Philips AG1016 .. .. 512.5.0 P.P. 6/- 
Garrard ATO .. .. 610.10.0 P.P. 5/. 

BARGAIN 
B.S.R. Aatoohenge VALE 

Stereo /Mono .. .. 67.10.0 P.P. 4/6 

Replacement sapphire styli available from 5/F 
Replacement %tale hum 15/ -; Stereo hum 81 /8. 

CABY MULTIMETER 
Moving -coil Model M.I. 54/. 

Measures D.C. or A.C. 6 v., 30 v., 120 v.. 
600 v., 1200 v. D.C. 30 mA, 300 mA. 
Ohms 0 -100K. Leaflet S.A.E. 

ARDENTE Transistor Transformers 
Type D3035, 7.3 CT: Push -pull to 3 ohms 
for OC72, etc.. 1st x tin. 9/6 
Type D3034, 

X1.7 x 1 

1 
!T. 

Push - Pull Driver 

Type D3058, 11.5 : 1 Output to 3 ohms for 
OC72, etc., 1 x f it tin. 9/6 
Type D167, 18.2 : 1 Output to 3 Ohms for 
OC72, etc.. t x t x tin. 12 /- 
Type D239, 4.5 : 1 Driver Transformer, 10 /- 
Type D240. 8.5 : 1 Driver Transformer. 10 /- 

ARDENTE TRANSISTOR CONTROLS 
5K or 1M O switched. dia. 0.91n.. 5/3 
Type VC1760, 51C with switch, dia, 0.71n., 10/8 
Deaf aid earpiece xtal or magnetic. 7/8 
Sub -min Jacks 1/9. Plugs 1/9. 
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BRAND NEW AM /FIM (V.H.F.) RADIOGRAM 

CHASSIS AT £13.13.0 (Carriage Paid) 

£C. ONLY Chassis size 15 x dl x 54in. high. New manufacture. Dial 
144 x 4in. in 2 colour., predominantly gold. 
Pickup Ext. Speaker. Ae. E., and Dipole Sockets. Five push buttons - 
OFF. L.W.. M.W., F.M. and Gram. Aligned and tested. 0.1'. Transformer. 
Tope Control. 1000 -1900 M.: 200 -500 M.: 88 -98 Mc /s. Valve. EZ80 rect.; 
ECH81, Er89, EABC80, ELM, ElIGeS. Negative feedback circuit. 
Speaker and Cabinet to tit chassis (table model), 47/6 (poet 51.1. 
10 a Sin. ELLIPTICAL SPEAKER, 25 / -, Ip purchasers of this chassis. 
TERMS: (Chassis) 18.10.0 down and 5 monthly payments of 02.4.0. Cheap 
Room Dipole for V.H.F., 12 /6. Feeder 6d. yd. Circuit diagram 2/8. 

PUSH -PULL 
AMPLIFIER £5.5.0 

10)- Ctrr.) 
Brand new 2001240 A.C. maim. 
Base, treble and vol. controls - 
With valve. EZ80, EC1283 and 
2.101.84 giving full 8 w. Chassie 
12 x 34 x 34in. With o.p. tram. 
for 2.3 ohm speaker. Front ivanel 

(normal! screwed to chassie) may be removed and used as "flying panel". 
Stereo version 2 x 4 w., same price. Fixed panel. Tone a Voi, Controls. 

TAPE RECORDER AMPLIFIER 
Type TR3. Folly hoot, high gain, low 
noise. printed circuit. Attractive grey 
and gold trout panel 13 x I )lu. Height 
Olin. overall. Front to hack 54ín. 
Vol. and onlo8 tone. Mike radio and 
ext. speaker lacks. Valves magic eye, 
ECM, ECL62, E180. Mains trans. 
Ready to bolt to Il.e. If. Deck. Complete 
with switch wafer wired. Our Price 
ONLY 56.16.0 (0,- Packing and Carr.). 
Also available fer ,'ollaro Deck at 5/- 
extra. 

NOTE THESE LOW PRICES 
6- TRANSISTOR KITS AND SETS 

All brand new parts. Retitle and Vvnair Cabinet,.. Dluereut colones 
All holes drilled in printed circuit boards. Full M.W. and L.W. coverage. 
Car aerial socket. Alignment service, 17/6, inc. return post. All parts 
supplied separately. Built in 2/3 hours. 500 mW. output. Booklet 
2)6, refunded on purchase of kit. 

SUPERHET CIRCUITS 
THE "SCALA" THE "REGENT" 

"Seat Hit" 04.19.6. (Post 41). 
Size 84 x 2 x 04in. high and 3lin. 
speaker; or fully built 87.10.6. 

"Regents Hit 25.17.8. (Poet 5/ -1. 
Size 9 x 3; x 710., S x 2lin. speaker; 
or fully built 58. 

100 mF. + 200 mF. ELECTROLYTIC. New 275 v. (310 v. surge). 
41n. z 1 i io. die., 5/- each. ( Post 1)-1. 
ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms Available ou Items over 25. Send Od. (stamps will do) for 20 page 
Molt-sled catalogue. Delivery by return C.O.D. 21- eolra. 

ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS 

GLADSTONE RADIO 
"SCALA ", CAMP RD., FARNBOROUGH, Hants. 
Farnborough 3371 CLOSED SATS. 

"REALISTIC" 
'SEVEN' 

7 Translator Superhet. 3511 
Milliwatt output 4.inch speaker. 
All components mounted on 
single printed circuit board 
size 54 x 54ín. in one complete 
assembly. Plastic cabinet, with 
carrying handle, size 7 x to x 

3lin. External Socket for car 
aerial. Ferrite roil aerial. 
Price for the complete parcel 
including Transistors, Cabinet. 
Speaker. etc., and Full 

6 a9l'on 
- 

struction Data. Dts. 
l'. & P. 418. 33rrJJ 11 .7 V 

PP9 Battery 3/9. Data and instructions citai utell 210. Refunded U you 
purchase the parcel.- 

,TS1{`)_. 4 TRANSISTOR q1 `'7 -.° MINIATURE PUSH -PULL 
/ AUDIO AMPLIFIERS 

PRINTED CIRCUIT. x l +lu, over transformers. Output for 
3 -ohm speaker. Suitable for microphone, record player. guitar and radio 
input. 9 -12 volt battery required. Frequency range 1110 cps. to 25 Kcps. 
Push /pull output single ended. Instruction sheet provided. Fully wired 
ready to use. Two types available 4W output, 35/ -. 14 watts 41/ -. 
P. & P. 2/0. 

THIS SUPERB SET for £9 
(Carr. pd.) 

0- transistor radio covered in sponge clean 
Duracour fabric, lu latest two tone shades, 
M.W. and L.W. ferrite rod. provision for 
car aerial, 2- colour scale. With PP9 bat 
tery giving :100 hour. use. Weighs under 
4 lbs. With carrying handle. 12 x 74in. high 
x 4;)n. at base tapering to 21n, at top. 
Brand new, fully guaranteed. 3 push 
buttons. 

5 WATT AMPLIFIER 
Our price ONLY 56/ -, (poet OI -); a leu hundred only; valves FF91 and 
ELM with metal rectifier; i x 4 x I;fn. high (Sin. over E1,ä4). Mains 
trans. and op. with vul. and tone control urort; eo-az input. 

SPECIAL REDUCTIONS ON GRAMOPHONE 
AMPLIFIERS 

14 watt type. Save 12/, M'ith Lin. speaker. Baffle 1111 z kin. 2110.240 v. 
A.C. ECL8.2 and Rectifier. Tone and Volume. Onlort switch. Two knobs. 
Ready to play. Useful for Stereo. 45/-. post 5 / -. 
4 watt type. Save 20 / -. Valves UYBO. CFO0 and U1.84. 200 -240 v. A.C. 
Covered baffle 134 x 74in. (ä43n. speaker) 3 front controls bass, treble, 
on-o0 /vol. 54/ -. poet 11-. 
2i watt type. Save 20 / -. 24 watts. ECCS3. ECL82 and EZ80. Controls 
volume. base and treble. On /on switch. .200440 v. A.C. O.P. trans. Sise 
125 x 31ín. x Sin. over valves. Suitable for microphone input and for Guitar. 
55/ -. poet 51 -. 

STEREO CONVERTER UNIT 
Converts existing Radiogram to play 
stereo records. Chassis 04 u 2! it Sin. 
overall height. Maine and O.P. trans., 
Metal Rect., ECL32 valve and all 
screws, panels etc. Moulded front 
escutcheon, fully built, brand new, only 
extra. needed speaker and etereo 
cartridge. l'ull instruction leaflet 
Limited quantity at 89/6. (516 P. a P.) 

TOP QUALITY RECORDING TAPE 
Guaranteedi 

(i)- per tape, sin or more post free). 

41n. .. OnOfE. ., 12/8 
5in. .. 500f1. .. .. 12/8 
51o. .. 90011. .. .. 17/- 

. 5in. . 1200ft. .. .. 30/- 
Olin. 850ft. .. .. 15/- 

111n. 1200ft. 
5110. 1800ft. 
71n. 1200ft. 
71e. .. ' I900ft. 
lin. '2400tt. 

17/6 
36/- 
17/6 
26/6 
46 /- 

BATTERY ELIMINATOR 
For 4 Low Consumption Valve, (90 range) 90v. 15mA and 1.4v. 125mÁ, 
451- (41- post). $00 -2S0v. A.C. Also for 250mA. 1.4v. and 90v. 15mA at 
saine price. Two separate units to replace existing, batteries. 

PANEL OF 7 POTS. 

10 x ]tin. -4 x 1st and i 
3x2M. 41 -(oust 11.1 / `4- - 
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= for the Editor should be addressed: E 
E The Editor, PRACTICAL WIRELESS. _ = George Newnes. Ltd., Tower House. E 
E Southampton Street. London, W.C.2. = = Owing to the rapid progress in the E 

ttesigns of wireless apparatus and to = = our efforts to keep readers in touch 
E with the latest developments, we give = 
= no warranty that apparatus described = 
E in our columns is not the subject of = E letters patent. E E Copyright in all drawings. photo- E graphs and articles published in 

PRACTICAL WIRELESS is Specifically = = reserved throughout the countries = 
E signatory to the Berne Convention and = = the U.S.A. Reproductions or imitations = 
E. of any of these are therefore expressly = E forbidden. PRACTICAL WIRELESS g. 
= incorporates "Amateur Wireless." 
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The Show That Never Was 

FT 

the absence of the customary Radio Show at Earls Court 
his year, many companies in the radio /TV industry held 
heir own private exhibitions for the trade, primarily retailers 

and wholesalers. This resulted in the extraordinary situation of 
something like 30 separate shows o f varying size, scattered 
mainly around the Central London area. 

The formidable task of "doing the rounds" was somewhat 
alleviated by the sheer novelty and by the exotic experience of 
visiting a galaxy of plushy suites in such buildings as the London 
Hilton, the Carlton Tower, the Savoy, the Mayfair, the Cafe 
Royal, etc. This was certainly a contrast to the rather stolid 
utilitarian exhibition buildings at Earls Court which even the 
most colourful displays never seem to completely disguises 

It was quickly obvious from a grand tour of the individual 
shows that the trade was turning out in force, and organisers 
expressed delight (and some surprise) that attendance was so far 
in excess of expectations. 

The manufacturers were also pleased that the overall cost of 
mounting .their exhibitions was considerably lower than that 
necessary for a normal Radio Show, with the added advantage 
of more comfortable surroundings, more space and much greater 
facilities. 

So, from the industry's point of view, the experiment was 
successful on several counts: costs down, order books full, a more 
comfortable and a shorter show. But what of the public, who 
were denied their annual exhibition this year? 

Some manufacturers consider that the impact of the public at 
the Radio Show on sales is small. They reason that since most 
prospective purchasers are content to be guided by the advice of 
their local dealers in the choice of a new set, the main task is to 
get the products into the dealers' shops. The projection of any 
"image" or the creation of public demand can best be achieved 
by planned advertising campaigns. 

There is, of course, more than a grain of truth in this and it is 
probably true to say that only a fraction of the expense involved 
in exhibiting at the Radio Show is ever offset by sales resulting 
directly from any demand created at that Show. 

And herein, of course, lies the dilemma which caused the 
cancellation of the Radio Show this year. There has been for 
years a strong case for a short period trade -only show, with 
perhaps a different exhibition aimed directly at the public. But 
it is obvious that here again we are in deep water. 

No doubt the industry and the exhibition organisers have 
already given this problem much thought and will continue to 
do so. The Radio Show is being resumed again next year under 
one roof and we hope that in everybody's interest a formula will 
be found to reconcile the requirements of both trade visitors and 
the general public. In any event, we shall almost certainly see 
some changes in the 1964 Radio Show. 

uuniu m immummunmmnmmnummmmmmmnmmmummumnmmm immnmmntm 

Or nest hem dated December trill be published on November 7th 
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NEWS AT HOME 
AND ABROAD 

Electrical 
Engineers 

Exhibition 
AFTER having taken and allo- 

cated all available floor 
space at Earls Court, London, 
for the Electrical Engineers Exhi- 
bition, the organisers have had to 
partially replan the layout to 
accommodate extra stands since 
the demand for exhibiting space 
has been so great. 

To be held from 18th to 25th 
March, 1964, it will be the only 
exhibition of its kind in the 
world that year and, along with 
the increased number of British 
exhibitors, many European and 
other overseas countries will be 
represented, including 12 from 
Germany. 

TRANSISTORS FROM 
SOUTH AFRICA 

&LRENDY South Africa's 
leading manufacturer of long 

distance telephone transmission 
equipment, Standard Telephones 
and Cables (Pty) S.A. Limited (a 
subsidiary of the British Firm) 
will commence manufacture of 
silicon epitaxial planar transis- 
tors at its factory at Boksburg, 
near Johannesburg, next year. 

An agreement between the 
Boksburg company and the 
South African government has 
been reached for the local manu- 
facture of these components, now 
that the establishment of a 
South African plant is justified. 

November, 1963 

New Name for First Radio Firm 
ON July 20th, 1897, the " Wireless Telegraph and Signal 

Company Limited " was officially registered in London as a 
limited company; total assets £100,000. On the board of directors 
of this new company was one Guglielmo Marconi -famous 
pioneer of wireless transmission. In March, 1900, the name of the 
company was changed -by general consent of the shareholders - 
to " Marconi's Wireless Telegraph Company Limited ". 

This, then, became the title 
under which the . world's first 
wireless manufacturing company 
was to advance, in the first 
sixty -odd years of the twentieth AT one of the largest inter 
century, from a relatively national congresses ever hel 
small £100,000 firm exploiting in the U.K., the Tannoy group e 
Guglielmo Marconi's patented companies made use of four nel 
methods of wireless transmission, RE 301 professional tape recoi 
to the international organisation ders, recently purchased fror 
it is today, selling electronic EMI Electronics Limited. Thirty 
equipment to practically every three hours of the congress wer 
country in the world. recorded on these machines a 

Now, sixty -six years after the the Royal Albert Hall, Londor 
company's inception, the name where the congress was helc 
has once again been changed, the These recordings were made i 
widening scope of the products two languages, and after suitabl 
being produced rendering its editing and copying, tapes of th 
former title obsolete. The name highlights of the congress, si 
of the firm's prime mover will not hours in length, were distribute 
be forgotten, however, when new to 56 different countries. Late; 
equipment manufactured under after further editing, three -hou 
the new title of "The Marconi tapes were made available fo 
Company Limited " reaches its distribution throughout th 
customers the world over. world. 

Congress Tapes 

New V.N.F. Relay Station for Sheffield 
UNTIL recently v.h.f. sound transmissions in the Sheffield are 

originated solely from the BBC's Holme Moss station, which 
because of the hilly nature of the surrounding country, did no 
provide total coverage of the area. Now, however, another 240.00 
listeners in Sheffield will be able to receive v.h.f. transmission 
from the new Tapton Hill relay station which recently begat 
transmitting the North -of- England . Home Service, the Ligh 
Programme and the Third Programme on 94.3Mc /s, 89.9Mc /s am 
92.1 Mc /s respectively. 

All transmissions from the new station will be horizontal" 
polarized. 
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CRITICAL STAGE 
OF COMMONWEALTH 
TELEPHONE CABLE 

THE first week of September 
saw a critical stage in the 

laying of the Commonwealth 
telephone cable- Pacific Section. 
Two cable -laying ships, the 
HMTS " Monarch " and the C.S. 
" Retriever " (of Cable and Wire- 
less Limited) faced the task of 
laying the cable through the 
Murray Fracture Zone, which is 
approximately 700 miles north of 
Hawaii and is the deepest point 
of the lay between Port Alberni 
(Vancouver) and Hawaii. Here 
the ocean is almost 31 miles deep 
and for 60 miles the crews of the 
ships had to contend with uneven 
ocean bottom. 

However, with yet another part 
of the mammoth operation over, 
the forecast looks favourable for 
the opening of the 8,700 mile 
cable telephone service linking 
Britain, Canada, New Zealand 
and Australia, in December. 

PRACTICAL WIRELESS 599 

Radio Communications Show 
THE main feature of the 1963 International Radio Communica- 

tions Exhibition will be, appropriately enough for this the 
Golden Jubilee Year show, a display of amateur equipment from 
50 years ago, right up to present -day gear. 

Every day throughout the show, which will last from October 
30th to November 2nd, The Radio Society of Great Britain 
(the organising body of the exhibition) will be transmitting and 
receiving on amateur bands under the call signs GB3RS and 
GB3VHF. Many hundreds of radio amateurs from all parts of 
Britain are expected to visit the Seymour Hall (Seymour Place, 

Marble Arch, London) during 
the time of the show, where dis- 

Equipment for Ghana 

IN Ghana, where Marconi v.h.f. 
radio equipment has provided 

the main trunk telephone services 
for many years, a new multi- 
channel radio relay system, using 
the same type of equipment, will 
shortly be in operation, linking 
the country's capital, Accra, with 
the new Atomic Research 
Institute at Kwabenyan. 

An ultimate total of 48 tele- 
phone channels will be carried 
by Marconi HM.100 equipment 
between the two centres. 

plays, competitions, demonstra- 
tions, etc., will provide much 
interest and amusement for all 
enthusiasts. 

As usual, the armed services 
will be exhibiting along with the 
G.P.O., but for the first time, 
this year the BBC has taken a 
stand. 

Amateur television equipment 
will amongst the displays, with 
demonstrations of cameras, film 
and mobile equipment. 

With many other interesting 
exhibits, visitors to the show can 
look forward to a very memor- 
able occasion. 

INTERPRETATION SOUND SYSTEM 
OVERSEAS delegates meeting in the new conference room of 

the National Coal Board at Hobart House, London, are able 
to listen to speeches in their own language over a sound system for 
simultaneous interpretation, manufactured, and recently installed, 
by Trix Electronics Limited. The installation allows anyone in the 
room to hear either the spoken address or an interpretation in one 
of two other languages. 

The new conference room at Hobart House, the headquarters of the 
National Coal Board, where a Trix interpretation sound system has 

recently been installed. 

I.E.E. President 
ON 1st October, Sir Albert 

Mumford, K.B.E., took office 
as president of the Institution of 
Electrical Engineers for the 
session 1963/64. Sir Albert, who 
is Engineer -in -Chief of the Post 
Office, was made Knight Com- 
mander of the Order of the 
British Empire in the 1963 Birth- 
day Honours List. 

The three I.E.E. division chair- 
men also elected are; Dr. R. C. 
G. Williams, Mr. C. D. Wilkin- 
son and Dr. J. R. Mortlock. 

RADIO BROADCASTS 
FOR ADEN 
RADIO broadcasts for schools 

are ngw taken for granted in 
the U.K., but for Arab students 
in Aden, the series of pro- 
grammes being transmitted by 
the Aden Forces Broadcasting 
Association from R.A.f. Khor- 
maksar covering G.C.E. subio,sts, 
is proving a worth while addition 
to their official studies. These 
weekly broadcasts are being 
transmitted on an experimental 
basis, as a prelude to a formal 
course of study which it is hoped 
to start in the future. 
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Beginneis SHORT WAVE TWO 
The Blueprint given away free in this 
issue provides all the diagrams necessary 
to build this receiver. Newcomers to 
radio construction will find this design 
to be straightforward and inexpensive, 
thus making it an ideal introduction. 

BY F. G. RAYER 

THIS receiver uses a 954 acorn valve as detector, 
followed by a 12AT7 twin triode as two -stage 
audio amplifier. It is constructed on a lin. x 

4in. x 2 }in. chassis, and includes a mains power - 
pack and 2 }in. diameter loudspeaker. The panel 
is approximately 6in. x 7 #in. The whole receiver 
is thus of small size. 

The circuit is shown in Fig. 1. The receiver may 
be used over all frequencies from 12Mc /s to 
100Mc /s (250-3m). Efficient results are of course 
obtained at lower frequencies than 12Mc /s, but 
the small size of VC1 makes waveband coverage 
rather small. For general short wave listening, a 
single coil covering about 14 -40 metres (22- 7Mc /s) 
will be very convenient. A second coil will allow 
coverage to 2.5Mc /s (120m). Such a pair of coils 
will allow many of the most useful bands to be 
tuned. Regeneration is obtained by means of the 
cathode tap 2 on the coil Ll, and is controlled by 
the potentiometer VRI. 

VR2 is the audio gain control, or volume control. 
The second triode section of the 12AT7 drives the 
loudspeaker through the matching transformer Tl 
and provides quite a reasonable output. For the 
power pack, two small metal rectifiers are employed 
for full -wave rectification, and complete isolation 
of the receiver from the mains, is effected by the 
power transformer T2. 

In a receiver of this type, the layout of com- 
ponents in the audio stages and power supply 
circuit is of little importance. In the detector stage, 
however, wiring must be short and direct, and 
construction must be rigid. A valve rectifier, such 
as 6X4, could be used, and also a larger loud- 
speaker, if so desired. 

Chassis Layout 
This is shown in Fig. 2. VC1 is fixed to a stout 

bracket, so that a ball drive may be added. Tuning 
is quite critical, and a 2in. dia. knob is recom- 
mended. The lug on the drive is bolted to the 
panel. The drive is fitted with a 0 -100 or 0 -180 
dial, or a pointer, which can be read against scales 
drawn on card attached to the panel. 

The coil holder is mounted about }in. above the 
chassis, using long bolts with extra nuts, or spacing 
sleeves for this purpose. Coil formers and holders 
other than those listed may be fitted, or a single 
coil, permanently wired. There is no need for the 
coils to be of the diameter given, and other 

A rear view of the receiver, with some spare coils. 

numbers of turns and gauges of wire can be per- 
fectly satisfactory. Changing the diameter or wind- 
ings will naturally modify the waveband covered, 
but provided smooth regeneration is obtained, 
there will be no loss of efficiency. 

It is quite feasible to wind coils on old valve 
bases, or on paxolin tubes attached to old bases. 
Larger plug -in coils are also available from some 
suppliers, and can generally be used, if to hand. 

Fig. 4(d) shows the underside of the coils, and 
pin connections. The tuned winding is between pins 
1 and 3, pin 3 being earth. All cathode taps are 
made on this winding, at point 2. The remaining 
winding is for aerial coupling, the aerial being con- 
nected via Cl to socket 4. The remaining end of 
the aerial coupling winding is taken to pin 3. 

All the coils are made in the same way, except 
for the number of turns and gauge of wife. If 
valve bases or other coils are used, the holder is 
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selected to suit, and appropriately wired, so that 
any coil can be inserted. , 

Windings 

On the plug -in coils listed, the following numbers 
of turns may be used, the ranges speèified 'being - 

approximate. 
6.75- 22Mc /s 16 turns 30s.w.g., tap at ; turn. 

Aerial coupling, five turns. 
2.5- 7.5Mc /s 50 turns 32s.w.g., tap at I} turns. 

Aerial coupling, .15 .turns. 
1.2 -4Mc /s 100 turns 34s,w.g., tap at 2 turns. 

Aerial coupling 20 -turns. - 

14.5-50Mc /s 5+ turns 30s.w.g., tap } to f turn. 
Aerial coupling two turns. 

Approx. 40- 100Mc /s 2.1 turns 20s.w.g. double 
spaced, tap at # turn. Aerial coupling one turn. 

The two larger coils have turns side by side. 
Other coils are on threaded formers, with 21 turns 
per inch. Aerial windings are near the tuned wind -' 
tugs, as in Fig. 4(d). The highest frequency range is 
with VC1 in the half -closed position (75pF). 

Acorn Valve 

Pin connections for the acornvalve are.shown -in 
Fig. 4(a), the valve being viewed: from-the -anode 
(long) end. The valve is mounted over. a }in. 
diameter hole, so that the grid pin is on top, as in 
Fig. 2, and the anode pin under the chassis, as in 
Fig. 3. 

The valve can be mounted satisfactorily by 
soldering wires directly to the pins, provided care 
is taken to avoid breaking the glass seal. Wires 
must be soldered only to the extreme tips of the 
pins, and the iron must be at full temperature, and . 

must be removed promptly when the connection 
has been made. 

If a valveholder is used, grid and anode con- 
nections may be soldered or clipped on. - The leads 
from R1 and C2 to the grid pin should be 
extremely short, to avoid hum. If the outside foil 
of C2 is marked, take this end to VC1. 

Loudspeaker and Panel 
The panel may be painted, or left clear., It is 

held to the front runner of the chassis by the 
swith and the two potentiometers. 

A clip holds the twin capacitors C9 and C10 to 
the chassis, and if this component does not have a 
metal can forming the negative connection, and in 
contact with the chassis, a lead should be added 
from negative to chassis. 

The loudspeaker is just high enough to clear the 
capacitor, and has a matching aperture in the 
panel. It is secured with countersunk 6B..A. bolts. 
A square piece of expanded metal, loudspeaker 
fret is then cemented to the panel, over the 
aperture. 

Below the Chassis 
Wiring and components are shown in Fig. 3. 

The two small, contact cooled rectifiers MR1 and 
MR2 are bolted to one side runner. The Mains 
transformer wiring should be checked as follows: 

Primary to mains, via on /off switch. One 6.3V 
tag and centre tap of h.t. winding to chassis. 
Remaining 6.3V tag to tag 9 of the 12AT7 holder, 
and 954 heater. The h.t. tag to negative on one 
rectifier. Second h.t. tag to negative on second 
rectified 

WIRELESS 601 

A tag strip with two insulated tags will be con- 
venient to anchor the mains leads, which pass 
through .a grommet in the chassis. Current is best 
drawn from a plug fitted with a low rating fuse. 
The receiver chassis should be earthed. 

Various points marked "MC" in Figs. 2 and 3 
are all soldered to tags which are bolted securely 
to the chassis. The negative ends of CS and C8 
must be taken to the chassis. 

Operating 
A regenerative receiver of this type is extremely 

sensitive, provided regeneration is correotly adjus- 
ted. If regeneration is not use correctly, only 
powerful European and similar stations will be 
heard. 

When VR1 is slowly rotated so as to increase the 
954 screen grid voltage from zero, a point will be 
found where oscillation begins. This oscillation is 
audible if a station is nearly tuned in, and will be 
heard as a whistle, or audio tone, which changes in 
pitch as tuning is adjusted. For maximum sensi- 
tivity, regeneration is kept at the point where such 
oscillation just fails to arise. In these conditions, 
extremely weak signals may be picked up. 

Regeneration and tuning are critical, with the 
high frequency coils, and when receiving weak 
signals. With the lower frequency coils, and when 
tuning in stronger transmissions, the setting of 
VR1 is less important. For powerful stations 
received without interference, VR I may be turned 
back somewhat. But in more difficult reception 

The finished receiver. 

conditions, VR1 is maintained near the oscillation 
point, as described, because this increases 
selectivity, and volume is reduced by VR2, if 
needed. 

If regeneration is too violent and abrupt, with 
any coil, this shows that the tapping 2 needs to be 
slightly nearer the earthed end of the coil 3. Aerial 
loading influences results, and if the aerial is at all 
long, Cl should be reduced in capacity. This can 
be done by fitting a 30pF or 50 pF trimmer in this 
position. For indoor and other short aerials, Cl 
may be as shown. 
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602 PRACTICAL WIRELESS 

SHORT WAVE 

RFCFIIING 

AFIAIS 
Details for planning and constructing S.W. aerials 
to suit restricted environments are given in this 

article 
by A. W. Mann 

ALTHOUGH highly efficient short-wave 
receivers are commonplace today, many are 
used in conjunction with aerials of compara- 

tively low efficiency. This is, however, often no 
reflection on the designers or operators but is due 
to lack of space for outdoor erection of recom- 
mended types exactly to specification. But there 
are many ways in which this problem can be 
resolved and ample scope for originality. 

Vertical aerials are used by many short -wave 
broadcasting authorities throughout the world and 
Fig. I shows a vertical type receiving aerial which 
can be erected at a comparatively low cost. All 
that is required is a pole of tin. or 2 }in. square 
section, an ex- Services type 8ft two -section whip 
aerial and rubber mounting base with three bee- 
hive type insulators and sufficient wire for the 
down lead. 

Note the platform dimensions: 8itt. x 6in. x lin., 
fitted to the top of the pole, and the method of 
mounting. Use wood screws in preference to 
nails. The dimensions should be adhered to as 
the base flange of the aerial mounting is Bin. 
diameter. If smaller insulators than the type 
recommended are to hand they could be used if 
mounted on I+in. wooden blocks nailed to the 
pole. 

If insulated wire is used for the downlead do 
not fix it to the pole by means of insulated staples, 
otherwise considerable damping will result. 

As vertical aerials are omnidirectional, excellent 
results may be expected providing that they are 
erected at a sufficient height. The author strongly 
recommends this type of aerial for use with 
receivers incorporating one or more r.f. stages. 

In the case of regenerative receivers with no r.f. 
stage, a rigid copper rod is preferable to a rubber- 
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base mounted whip to avoid instability due t 
swaying in the wind. This does not apply t 
superhets. 

Tuning the Aerial 

It is generally appreciated that a tuned aeria 
system is more efficient than an untuned one am 
in addition improves the signal -to -noise ratio 
Fig. 2 shows a pi -type aerial tuner using a multi 
tapped coil tuned by two variable 200pF capaci 
tors, the taps being selected by a rotary switch 
The tuning coil consists of 25 turns of 20 gaug 
tinned copper wire spaced one diameter of th, 
wire and wound on a 1 in. diameter former. 

This type of tuner should be built into a meta 
box. Efficient screening is essential in order ti 
avoid direct pick -up by the coil winding, and ti 
sharpen the tuning. 

Tuning Procedure 

First tune in a signal on the receiver and thei 
rotate the aerial tuner controls to obtaii 
a peak signal while trying different tappings 
The optimum tapping is the one at which readjust 
ment of the tuning controls produces the loudes 
signal and lowest noise level. 

The peak points, which are more or less 
constant for a given band, are not the same for al 

L. 
Height 
of tip 

of aerial 
38ft.abwO 

ground 

25 ft. 

Aerial 
tuner Receiver 

5ft. 

F.ro i=vel 
774 

Fig. I ¡ An inexpensive but efficient vertical aerial. 
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200{4= 

200 
pF 

Aerial 
terminal 

01 receiver 

Earth 
terminal 

of receiver 

Fig. 21 A pi -type aerial tuner using a multi- tapped coil. 

bands, and changing from one band to another 
calls for retuning of the aerial and some adjust- 
ment of the tapping points. 

Once the peak points of the different bands have 
been found, the dial readings and tapping points 
can be logged for future reference. While addi- 
tional tuning controls are generally to be avoided 
if possible, in the case of aerial tuners the advan- 
tages far outweigh the disadvantages. 

Other Aerial Tuners 

At Fig. 3 another very simple yet efficient aerial 
tuner is outlined. This consists of 26 turns of 
14 gauge tinned copper wire spaced hin. between 
turns on a 1 }in. diameter former. Tapping points 
are made by spring clips, later to be replaced by 
a suitable switch. 

With this particular tuner no difficulty should 
be experienced. It is necessary only to set the 
aerial tuning dial at zero, tune in a signal on the 
receiver, then tune the signal to maximum volume 
with the tuner. Try different tappings, then retune 
the aerial. At one point on a particular turn the 
actual peak point will be found. 

:too 
pF 

To grid 
of valve 

Fig. 3 (left): Another simple aerial tuner. Fig. 4 (right): 
This method of tuning uses a duplicate set of plug -in coils. 

This procedure should be followed on all bands 
and the tapping points and dial readings noted. It 
should be remembered that when using tapped 
coils and spring clips in the initial tests, it is not 
sufficient to select merely the correct turn on the 
coil, but also the correct part of the turn from 
which to take a permanent tap to a rotary switch. 
This particular form of aerial tuner is ideal for 
use with receivers of the regenerative type. 

Fig. 4 shows a method of aerial tuning in which 
a duplicate set of plug -in coils is used. This can 
also be used as an additional selectivity device and 
wave trap and is suitable for use with regenerative 
receivers. If used in conjunction with plug -in coils 
of identical type and make to those in the receiver 
no difficulty will be found in tuning to resonance. 
In the case of this and the series tuner of Fig. 3 a 
slight backing -off from the resonance point will 
assure stability. 

300 
pF 

2 turns 
interwound 

in centre 
of aerial 

coil 

300 
pF 

Transposed 
feeder 

Fig. 5: This tuner is designed primarily for open wire or 
transposed feeders. 

The aerial tuner shown at Fig. 5 is designed for 
aerials with open wire or transposed feeders. 
Although it can be used with twisted flex feeders, 
tuning is rather difficult. 

Indoor Directional Aerials 

It sometimes happens that the erection of a good 
outdoor receiving aerial is impracticable or for- 
bidden. The problem is to decide what form an 
indoor aerial should take. 

If a criss -cross roof space arrangement is used 
with a single wire down lead, the chances are that 
the latter will be longer than the aerial if the 
receiver is located in a downstairs room, and 
furthermore will be heavily damped due to its 
proximity to walls. 

The foregoing remarks are based on personal 
experience and is the reason why many really 
sensitive receivers give a below- average per- 
formance when used under such conditions. If, 
however, it is possible to arrange the down lead 
away from the wall a marked improvement will 
result. Even so, such indoor aerials are of com- 
paratively low efficiency. 

With the foregoing considerations in mind 
readers should consider the erection of a dipole 
type, providing that each span can be at least 20ft 
long. 

In many instances however, that will be 
impossible in the average roof space. However, 
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each span can be bent as shown at Fig. 6 and 
Fig. 7. The spacer shown at Fig. 8 is of plastic 
or other insulating material fitted with two ter- 
minals. 

Plastic- covered electrical flex may be used for 
the transmission line and the switching over from 
one aerial to the other may be achieved via a relay 
or a double -pole, double -throw switch. The 
arrangement shown at Fig. 6 was fully described 
as relay switched by the author in Practical 
Wireless some years ago. 

The use of a single dipole of the forms described 

West 
hook 

North 
hook 

Twisted 
PVC flex 

tjl_ 

South 
hook 

Figs. 6 (above) and 7 (right): Show how indoor aerials may 
be bent to be accommodated In limited space. Fig. 8 

(below): Shows the spacer. 

Twisted 
PVC flex 

East 
hook 

here is not recommended for 
indoor use as it is very directional. 
This type of aerial is only recom- 
mended when arranged as des- 
cribed due to its broadside 
directive properties. This means 
that for east -west reception the 
aerial must be run north to south 
and for north -south reception east to west. 

If arranged as suggested the twin dipoles will 
provide world -wide coverage. Anyone using a 
receiver fitted with an S meter will find that tests 
using alternative aerials on a given signal will 
show a marked increase or decrease in signal 
strength, sometimes from 4 to 5 S points. 

During the past 18 months the author has used 
the aerial shown at Fig. 6 exclusively in conjunc- 
tion with a Senior National H.R.O. Using the east - 
west aerial a particular amateur band could appear 
to be more or less dead, whereas switching to the 
north -south aerial produced strong signals from 
some unexpected sources. This shows that 
although the H.R.O. is of high sensitivity the 
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aerials are also very efficient. For some years this 
particular arrangement has also been used witt 
the R1155A and R1116A with gratifying results. 

General Arrangements 
Let us examine the sketch at Fig. 6 in detail 

From A to D is a single wire, as is B to C, E to f 
and G to H. In Fig. 7 we have single wires A tc 
B, C to D, E to F and G to H. Two separators 
fitted with terminals or suitable sockets and plugs 
are required, details of which are given in Fig. 8 
Stranded insulated aerial wire should be used and 
the aerial system should be supported by small 
brass hooks. 

A Horizontal U Aerial 

Where a short -wave receiver is used in a 
separate room the aerial arrangement shown al 
Fig. 9 provides scope for experiment if suspended 
above the receiver and between the end walls. 

A 

Twisted 
PVC flex . 

ltl 

H 

E 

B 
F 

111 

l\ 
Twisted 
PVC flex 

D 

Fig. 9 (below): An :aerial suitable for assembling in a room. 

Insulators t2in 

12f t. 

The down lead will he a short one and may be 
fitted to terminal A or B at will. This will alter 
the aerial directivity to some extent and if used 
in conjunction with the aerial tuner shown at 
Fig. 3 will considerably peak signals using either 
connection. If the terminals are shorted, a definite 
drop in signal strength will result. 

Providing that bare stranded copper wire is used. 
the down lead may be tapped on at any point by 
means of 'a spring clip (such as in the Windom 
aerial) one -third from either end, although other 
points may be tried. If an S meter is available the 
maximum or peak point can be noted, after which 
the aerial tuner can be coupled in and a further 
note taken as to the extra gain obtained. 
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1 
SIDIYLE 

A.M. 
TUNER 

117 B. W. 1Hollinshead 
IT is widely accepted that the highest quality of 

reproduction of radio programmes is obtained 
by feeding the output of an f.m. tuner into a 

high fidelity amplifier. The frequency response of 
these transmissions and their freedom from back- 
ground noise cannot be matched by even the best 
a.m. tuners. 

However, the disadvantages of the f.m. tuner are 
its high initial cost, its difficulty to align without 
proper equipment and the fact that in some areas 
the v.h.f. service is not readily available. 

There must be, however, numerous enthusiasts 
who would be content with simple equipment, 
which can be constructed at a comparatively low 

Aerial 
R1 

68k V1 
E BF 89 

TC1 
50pF 

cost, to feed their amplifiers and tape recorders 
and it is to these that the following design is 
offered. 

When considering the design of an a.m. tuner 
two courses are open. The " superhet " tuner is 
more complex and presents alignment problems 
similar in many ways to those of f.m. units. On 
the credit side it must be said that the superhet has 
superior selectivity and sensitivity to the t.r.f. or 
straight set. 

However, the t.r.f. tuner unit to be described 
here will give a higher quality output than a super- 
het and several of the more powerful Continental 
stations are within its reach as well as the BBC 
programmes. Added to this the lack of i.f. trans- 
formers etc., will considerably reduce costs. The 
tuner will be suitable for feeding either an 
amplifier on tape recorder. 
Circuit 

Only two valves are used in this circuit, which is 
shown in Fig. 1. The first valve is a variable -mu r.f. 
pentode, the type used in the original being an 
EBF89 with the diodes strapped and earthed. This 
valve was used simply because the writer had one 
to hand and there is plenty of latitude for the 
choice of valve to be used in this position. An 
EBF80 could be inserted without any change of 
wiring and for those who have them available a 
6BA6 on a B7G base, EF85 or EF89 on B9A bases 
or even the 6K7 on an octal base might be con- 
sidered. The only requirement would be that the 
appropriate cathode bias resistor for the valve 
should be used instead of the 33051 resistor 
stipulated in the present case. 

The detectors uses a double triode ECC82 or 
12AU7. The first half of the valve is strapped as a 
diode, the second half being used as a cathode 
follower. This arrangement serves two purposes, 
the diode noted for its low distortion is an excel- 
lent detector, while its inherent disadvantage, that 
of imposing .undue clamping on the tuned circuit 
thus making selectivity rather poor, being overarm° 
by the high impedance of the cathode follower. 
The cathode follower also allows a fairly long lead 
to be used for connecting to the amplifier. An 
ECC81 (12AT7) or ECC83 (12AX7) might be tried 

a 

C2 
°T 

e 

H.T.t 200 250V 

V2 
ECC82 

J 
O O p 5ÓCC OpF 

671: C> o r bPF 
Stb 

s 

Ganged wavechange switch 

Ganged tuning capacitor 

Fig. I t The circuit. 

15kÌ 

Coaxial 
output 

0.0pF 

l'~ 
TC3 

200pF 
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-1/4 dia. hole for 
coaxial output lead 

30° 

3/4 dia. 
hole for V2 

1/2 

Holes for 
mounting L2 

1/4 dia. hole for 
power cable 

Holes for leads 
from L2 

%4 3/4 dia, hole 
for V1 

3" 

Hole to suit 
Aerial socket 

Holes for 
mounting screen 

3/4 
5/8 

Holes for mounting 
wavechange switch bracket 

14 -5/5 
Holes for 

jq dia, hole 
for leads 
from Lt 

mounting Lt 

Fixing holes 
to suit type 
of twin -gang 

tuning 
capacitor 

used 

51, 

All small fixing holes are 1/g dia, 

Twin -gang tuning 
capacitor 

Fig. 2: The dimensions of the chassis. 

Wavechange 
switch 

Aerial 
socket 

HT and LT 
supply cable 

Fig. 3: The above -chassis layout diagram 

in this position if available, having the same base 
connections. Similarly the octal based 6SN7 or 
6SL7 might be tried also. 
The R.F. Coils 

The coils used in this circuit were Repanco 
DRM3 dual range t.r.f. coils, the reaction winding 
being disregarded. These were used for no other 
reason that the writer had a pair in his spares box, 
and any similar dual range t.r.f. coils such as the 
Osmor QAIID or QRIID would suit. 

If individual constructors prefer, separate coils 
could be used for each band but this would add 
some extra complexity to the switching and cost 
more. Apart from this the chassis would need to 
be increased in size to accommodate these extra 
components. This the writer feels would detract 
from the designed simplicity of the unit. 

Output 
coax 

The wavechange switch was ar 
ex- Government single- wafer, two 
pole, two -way switch obtainable 
quite cheaply and probably to bi 
found in most spares boxes, of 

could be easily adapted from 2 

similar switch having more poles 
A simple epicyclic reductior 

drive for the two -gang capacitor 
makes for easy tuning. The 
trimmers were -chassis mountini 
compression trimmers taken fron 
an old superhet- 

Construction 
In the writer's tuner the overal 

size was kept as small as possible 
without making the chassis un 

duly cramped. A small tuning capacitor wa, 

available and a larger component might requin 
some increase in chassis width. To keep the depti 
of the chassis to a minimum, both aerial ant 
detector coils were mounted above the chassis, at 
earthed aluminium screen being fitted as in the 

drawing (Fig. 3) to prevent any instability. The 
screen does the job admirably as the tuner is quite 
stable. 

The chassis was cut from a piece of 16s.w.g 
aluminium sheet measuring 7in. x 4 }in. Runner 
}in. deep are marked and bent on the front am 
rear. Full details are given in Fig. 2. All holes are 

drilled, those for the valveholders beine cut eithe 
with a chassis punch or by drilling and filing. Th 
valveholders are then fitted with a solder tag unde 
each bolt after which the tuning capacitor am 
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Screen 

1'8 kéd 
hole 
from 

L2 to Sib 

Y4+- - 
VA 4 
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Material: l6swq Switch -3/á-'4 
aluminium bracKeti 

Hole to 
fit switch 

shaft i 
-9,- 

r---1 %á--1 
Fig. 4: Details of the screen. 

drive are mounted on the right -hand side of the 
chassis. The method of mounting will vary with 
different capacitors. 

The aluminium screen is drilled after being cut 
to size according to details given in Fig. 4 and 
fixed in place with 6B.A. bolts. A bracket is made 
from aluminium to take the wavechange switch Si 
and is bent and drilled so that the switch and 
tuning capacitor shafts are at the same height. 
This bracket is also held in place with 6B.A. bolts. 

The coils are finally bolted in place with the 
aerial coil at the front of the chassis and the 
detector coil behind the screen. The trimmers are 
soldered directly to the tuning capacitor and the 
earthed ends bolted to the chassis. 

Wiring 
As most of the components are small they can 

be wired directly to the valveholder tags. Tinned 
copper wire is used for connection and covered 

COMPONENTS LIST 
Resistors: 

RI 68kf! R3 270kû 
R2 330Q R4 15kû 
All -}W, carbon 

Capacitors: 
Ci 0.lµF paper 350V 
C2 0.1µF paper 350V 
C3 200pF silver mica 
C4 0.01µF paper 350V 
VC 500pF }twin -gang tuner VC2 500pF f 
TCI 50pF compression type trimmer 
TC2 50pF compression type trimmer 

Valves: 
VI EBF89 or EBF80 
V2 ECC82 

Coils: 
LI, L2 Dual range t.r.f. coils (Repanco DRM3- 

see text) 
Switch: 

SI Two pole, two -way rotary 

POWER PACK COMPONENTS 
RI I.8kû 1W 

C2 32µF }dual electrolytic 350V 

TI Mains transformer with tapped primary. 
Secondaries: 0-200V 20mA; 6.3V IA 

MRI Contact cooled rectifier, 250V 20mA 
SI Double -pole, on /off switch 

with sleeving where necessary. As some single 
screened pick -up lead was available the grid lead 
in the detector circuit was screened although it 
may not have been absolutely necessary to do so. 

The diodes, pins 7 and 8 of the EBF89 were 
strapped together at the valveholder and earthed 
together with pin 4 as the heater return. Pins 4 and 
5 of the ECC82 are taken to the heater supply via 
pin 5 of Vl. Pin 9 goes to earth. The grid and 
anode pins of the first half of the ECC82 are 
strapped to form the diode connections. 

The h.t. circuit can then be wired. The anode of 
the second half of the ECC82 takes its h.t. direct 
from the h.t. rail without the need for an anode 
resistor. Similarly the h.t. supply to the anode of 
VI via the detector coils does not use a resistor. 
The feed for the screen grid of V1 is via a 68kfl 
resistor Rl. 

Testing 
When all wiring has 

can be connected to a 
suitable power supply 
which in the writer's 
case was taken from 
the main amplifier. A 
supply of 200 -250V 
at 22mA and 6.3V 
0.6A will be required. 
Should this not be 
available from the 
main amplifier a suit- 
able power supply 
circuit is shown in 
Fig. 5. This uses a 
contact cooled recti- 
fier and a transformer 
from a TV converter. 

been completed the tuner 

Fig. S: Circuit of a suit- LT.+ 

able power -pack. ACmaw 

The output from the tuner is fed via coaxial 
cable to the amplifier input and a suitable aerial 
is connected. With the switch in the long wave- 
band position it should be possible to tune the 
BBC Light Programme at good strength. With the 
unit switched to medium waves the Home Service 
is available and, during certain hours, the Third 
Programme as well. During the evening several 
Continental stations should be heard. It is only 
necessary to adjust the trimmers for maximum out- 
put and the tuner is completed. 

If desired an on /off switch can be fitted to the 
front of the tuner in the h.t. lead so that the 
apparatus is always ready for use without waiting 
for the heaters to warm up. 

A pointer was cut from hin. Perspex and fixed 
to the epicyclic reduction gear with " Araldite " or 
similar glue. If a front panel is fitted the hole for 
the drive must be cut and the panel mounted 
before the pointer is glued in position. The writer's 
tuner was mounted in a small box with all leads 
coming from the rear and station names marked 
on the front panel with transfers. 

In conclusion the writer feels that constructors 
of this tuner will be agreeably surprised both with 
the performance of this tuner and also with its 
simpliàl7 and low aoac. 
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A Versatile 

DOUBLE -TRACE OSCILLOSCOPE 

By J. H. B. GovM 

CONTINUED FROM PAGE 519 OF THE OCTOBER ISSUI 

W 
HEN two functions have to be compared by 
means of an oscilloscope, it is often simplest 
to do this by using a double trace. Normally, 

a double -trace display is obtained using a split - 
beam or double -gun cathode ray tube; however. 
practically the same result can be arrived at with a 
normal itube, using an electronic trace -splitting 
circuit. The circuit described here uses one valve: 
a double triode. 

Electronic Trace -switching 
In order to produce two traces, a single -beam 

c.r.t. must draw each trace successively. It can do 
this in three ways: 

(1) By completing the one trace and then going 
on the other, see Fig. 14(a). 

(2) By drawing a small section of one trace, then 
a small section of the other, and continuing until 
both traces are complete, i.e. " sampling ", see Fig. 
14(b). 

(3) By drawing one trace several times and then 
carrying out the same process on the other trace. 

Fig. I4a: Producing two traces from a single -beam c.r.t.: 
one troce completed, then followed by second troce. -continued on page 611 

Fig. 14b: Producing two traces from a single -beam c.r.t. 
"sampling" method. 

The circuit can operate in any of these 
" modes ". 

As each trace has to carry different information 
there must be two Y inputs, switched or gated sc 
that they are each applied to the Y deflectors onll 
when the correct trace is being drawn. The existinl 
amplifiers are used for this purpose, controlled 132 

the square -wave output from a multivibrator. 

The Trace- switching Circuit 
Fig. 16(a) shows a balanced multivibrator, ant 

Fig. 16(b) indicates the waveform it develops. Thi 
multivibrator is a two- stage, resistance -couplet 
amplifier in which the output of the second stag( 
is coupled to the input of the first; the circui 
oscillates by virtue of the positive feedbacl 
arising out of this coupling. During one half cycle 
one triode carries a heavy anode current whilst th( 
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REPAIRS 

AMAZING 'KNOW HOW BOOK 
Saves You Pounds 

-lere is just the practical, at -a -glance guidance YOU need, whether 
ou wish to know how to service radio and TV sets, install lighting 
Joints, 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 
tow to test for faults, carry out maintenance and repairs by the most 
nodern methods. Special section on the operation and servicing of 
' requency modulated receivers. 480 pages. Over 400 illustrations. 
kmazing VALUE -Standard Edition, 21/ -; De Luxe, leathercioth, 
!3/ -. 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 
4ere is expert advice that will enable you 
o make the necessary adjustments or 
epairs in order to get the best possible 
,crformance 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 
:hat you can find your way around 
modern sets without hesitation. How 
: omponents form various types of set; 
gives circuits for 1 -valve receiver, 3 -valve 
receiver, battery TRF receiver 4 -valve 
superhet, Universal sets, etc. 

00000000 Jc 
See how to maintain 

Vacuum Cleaners 
and Floor Polishers, 

Refrigerators, Cookers 
and Boiling Plates, 

Washing Machines, etc. 
Do your own 

¿v BATTERY CHARGING 
Here are clear, complete instructions. 
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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 various types of electric water - 
heaters and how to install them and keep 
them in perfect 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 to 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 bow to 
deal with any faults that 
may develop. 
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Gramophone Motors. Frequency 
Modulation. Television Circuits 
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Symptoms and Cures. Aerials and 
Pr c-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. I 
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INEXPENSIVE 
BASIS OF 
A COMPLETE 
HI -FI SYSTEM 
OR TOP QUALITY 
RADIOGRAM 

CiAttlEREO55 
TUNER AMPLIFIER 
CHASSIS 

One compact chassis combines AM and 
FM tuners, Stereo Control Unit and two 
High Fidelity Amplifiers. For mono repro- 
duction the two amplifiers are used together 
so that up to 10 watts output is available. 
Provision for tape recording and playback 
is made with a choice of inputs for crystal 
or ceramic pick -ups including the Decca 
Deram. The facilities are also available 
for use with a tape deck and its associated 
pre -amplifier. 
PRICE E29 18 0 

AF 208 AM /FM 
CHASSIS 

A high quality tuner amplifier chassis 
which can be used for the conversion of 
an existing radiogram or as the basis for 
building a new radiogram or reproducing 
system. A system which can include tape 
recording and play back as well as the 
normal AM and FM radio and record 
reproduction. 
PRICE ------- E21.4.0 

Write for descriptive literature to 

ARMSTRONG (Dept. PNC.) 

Warlters Road, London, N.7. Tel: NORth 3213 

ERSIN MULTICORE SOLDERS 

for a first class joint every time 
Wherever precision 
soldering is essential, 
manufacturers, eng- 
ineers and handymen 
rely on MULTICORE. 
There's a MULTICORE 
SOLDER just made for 
the job you have in 
hand. Here are some 
of them. 

HOME CONSTRUCTORS 

2/6 PACK 

The Home Con- 
structors Pack 
contains 32 ft. of 
22 e.w.g. 60/40 
alloys, which is 
especially suit- 
able for printed 
Oircuitsoldering. 

THE NEW HANDY 
DISPENSER 
Easy to find in the 
tool box -simple to 
use. The solder is in 
a continuous coil 
which can be used 
direct from the 
handy free -standing 
dispenser -in fact. It 
is virtually a third 
hand for those tricky 
soldering Jobs. Con- 
taining 15 feet 5-core 
18 s.w.e. 
Ersin Multicore 
Savbit alloy. 2,6 

BIB WIRE STRIPPER 

AND CUTTER 

Strips insulation 
without nicking wire. ( 
Cuts wire cleanly. 
splits extruding 
aex.31 each 

116- 

MULTICORE SOLDERS LTD 
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3538) 

CMMS.11 

HOUSING 
HI -FI? 

This is one of a wide range of furniture for 
every hi -fi purpose- speakers, equipment, 
tapes and records. Soundly designed, superbly 
finished, sensibly priced. Send for illustrated 
catalogue and name of local stockist. 

One of the Record Housing range of 25 models 

Lowline Five: 33 gns. 

Dept. P.W.I I), Brook Road, London N22. 
Telephone: BOWes Park 7487/8 
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-continued from page 608 

other triode is cut off; then the 
situation reverses for the other 
half cycle. This behaviour 
makes the circuit ideal for Eon - 
trolling the " gating " ampli- 
fiers. 

As can be seen from 
Fig. 16(b), each cathode of the 
multivibrator carries a large 
positive voltage for half its 
operating cycle. In practice, 
(Fig. 17), each cathode returns 
to earth via the cathode bias 
resistor of one of the amplifiers 
" Al " " A2 ". In this way, one 
amplifier is always cut off at 
any given time while the other 
is operating normally, feeding 
the trace. 

The Double -beam " posi- 
tion of the Y selector switch 
(S4) connects the outputs of both amplifiers 
in parallel across the deflector plates, and switches 
on the multivibrator. It does one other thing: it 
connects the other Y deflector plate (convention- 
ally known as " Y2 ") to the slider of a potentio- 
meter (VR10) forming the anode load of one side 
of the multivibrator (through what has been up 
till now the Y -plate bypass capacitor); the purpose 
of this is to separate the two traces. 

When the trace -splitting circuit is built into the 
oscilloscope, the output capacitors of the two 
amplifiers (C27 of Fig. 12) should be shorted out 
and removed. If this is not done, the capacitor of 
the quiescent amplifier will act as a frequency 
dependent shunt across the plates. The only effect 
this action will have on normal operation is a move- 
ment of the trace when switching from " Plates " 
to " Amplifiers ", and this can easily be corrected 
using the appropriate shift control. 

Once the circuit has been set up, there will nor- 
mally be little need to touch the intensity -balance 
control (VR11), so a "preset" type of rheostat is 
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TCI 

54a 
s 

Y 
Input 

1 

54 positions 
1 =Attenuator 2 =Plates 3=A1 4 =A1 A2 5 =Double beam 

S4d 
(See Fig17) 

Fig. 15: Selector switching (with beam switching). Otherwise as Fig. 13b. 

Fig. 16a (above): A balanced multivibrator. Fig. 16b 
(right): Waveform generated by circuit of Fig. 16a. 

quite adequate here. However, occasions may 
arise in which this control could prove useful; for 
example, where one trace shows a waveform of 
much greater amplitude than the other. For this 
reason, it is wirth while mounting this VR11 on a 
simple aluminium angle- bracket bolted near to the 
edge of the chassis just clear of the case (to the 
rear of hole " H " in Fig. 2, for example). 
Here, it could be operated when necessary by 
passing the blade of a screwdriver through a 
matching hole in the outer case. 

Operating the Circuit 
The two inputs are fed to the X and Y terminals 

respectively. 
Any of the three previously mentioned operating 

modes can be set up with this circuit. For mode 
(1), the multivibrator is synchronised at half the 
timebase frequency; for mode (2) it runs freely at 
a much higher frequency than that of the timebase 
(or it can be synchronised at a high multiple of the 
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VR10 
10k 

26SN 
V9A 
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C29,C36_01}iF C30,C35_0.01uF 
C31,C34_1000pF C32,C33_100pF 

S4d 

c 

C29 C33 

L 
C34 

IL fö 
C36 

Cl 

o-. plate o- 
A R40 HT.+ 

10kn 
1W C37 

i 
R45 10kC1 

Y26SN7 
V9B V7A 

7 

Dummy 
socket 

From 
sync point 

(Fig 1O) 

C.7138 500p 

eam -splitter sync. 

-2x2MC 
(ganged 

potentiometer) 

Fig. l7z The trace- splitter circuit, V9a and V9b. 

COMPONENTS LIST 
FOR INSTRUMENT TYPE 4 

(trace- splitter version Figs. 15 and 17) 

Resistors: 
R40 IOk0 R43 IkQ2 
R41 2Mû R44 500kS1 
R42 I kJ) R45 IOW 

All 10%, #W carbon 
VRIO 10kL2 potentiometer 
V R I I 2M S2 potentiometer 
VRI2 2 x 2MS2 twin -ganged potentiometer 

Capacitors: 
C29 0.1µF paper 
C30 0.01µF paper 
C31 0.001 µF ceramic or mica 
C32 100pF ceramic or mica 
C33 100pF ceramic or mica 
C34 0.001µF ceramic or mica 
C35 0.01µF paper 
C36 0.1µF paper 
C37 16µF electrolytic 350V 
C38 500pF ceramic or mica 

Valve: 
V9 65N7 

Switches: 
S5 2 -pole 4 -way wafer type rotary 
S4 4 -pole 5 -way wafer type rotary 

November, 1963 

timebase frequency); for mod, 
(3) it is synchronised at a sub 
multiple of the timebase fre 
quency. 

The first mode is the oni 
most commonly employed. Thy 
" sampling " mode can find 
use at very low timebase fre 
quencies where flicker become 
a major problem. Mode (3) ha 
serious disadvantages, but i 

is useful at very high timebas 
frequencies, when phase shif 
in the trace -switching circui 
sets an upper limit on its usefu 
operating frequency. 

Yet a fourth mode of opera 
tion is possible. In this, the twc 
traces are displayed side -by 
side. To set this up, the multi 
vibrator is synchronised at the 
same rate as the timebase an< 
the trace -separation contro 
turned down to zero. Thi, 
mode can be useful in compar 
ing amplitudes, if the gain set 
tings of the amplifiers are take, 
into account. 

To avoid damaging the S 
selector switch, the instrumen 
should be switched off before 
switching to or from th< 
" Double-beam" position. 

4 

3 

6 

5 

8 10 12 
=II NMI 

EMI 
7 9 11 

Link 
plug 

Output plug 

G 
5 
A 

7 
E 

ImiNE 

9 
C 

(Letters refer to fig 17) 

J 8 

11 

F 

D H 
4 6 8 10 12 

Fig. 18: Link -plug connections for squarewave generato, 
using 10 -way Jones plug. 

Socket 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1963 PRACTICAL 

The Controls 

There are five controls governing operation of 
the trace -splitter circuit (see Fig. 17): the Y- 
selector switch (S4); the trace -splitter frequency 
switch (S5); the trace -separation potentiometer 
(VR10); the trace -splitter sync potentiometer 
(VR12) and the intensity- balance rheostat (VR11). 

This last mentioned control has two functions: 
when the circuit Operates in mode (1), it can 
correct any tendency for one trace to repeat at the 
expense of the other; in the other two modes it 
can be used to increase the brilliance of one trace 
relative to the other. As with the timebase, the 
sync control should be set at the lowest level at 
which it is effective. 

Using the Circuit as o Square -wave Generator 
A square -wave generator is useful for such tasks 

as checking the frequency response of amplifiers 
or filter networks. In order to use the trace -splitter 
circuit as a sqUare-wave generator, a number of 
circuit changes must be made on each occasion. 
By far the easiest way of making these changes 
automatically is to use the link -plug method. 

Fig. 19: Trace -splitter sync sockets. 

For this, a socket is necessary on the oscilloscope. 
There is not likely to be much room for this on 
the panel, and it could just as well be mounted on 
the chassis near to the multivibrator and facing a 
hole cut into the outer case. A ten -way Jones type 
connector is ideal for this job, with the female 
member mounted on the instrument to prevent 
shocks should it be handled accidentally. 

The circuit of Fig. 17 must be modified by 
removing the two leads joining the cathodes of the 
multivibrator to those of the amplifiers and also 
that joining the slider of the trace -separation 
potentiometer (VR10) to the Y selector switch 
(S4d). These points are then wired to the link 
socket as shown in Fig. 18. 

During normal operation, a link plug is left in 
this socket; but when a square -wave output is 
required this plug is removed and replaced by 
another plug carrying the output leads. 

Warning: About 250V d.c. can exist between pin 
IO of the square -wave output plug and one of the 
leads under certain circumstances after the plug 
has been removed. This will persist until the charge 
on the capacitor has leaked away. 

In this condition, the frequency and sync 
controls retain their original functions. However, 
the trace- separation control now becomes an 
amplitude control for Output 1 and the intensity - 
balance control determines the waveform of the 
outputs, particularly the "mark- space " ratio. 

With the output plug in position, the Y selector 
switch can operate in any position except 
" Double -beam ", which is now out of action. 

The sync input is fed from a socket on the front 
panel so that the trace -splitter circuit can be 
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synchronised from an external source if desired. 
To save using a switch, the timebase generator syn- 
chronising waveform is brought to another 
socket by a wander plug, which can be transferred 
to a dummy socket when using external sync. 

This plug and socket arrangement is similar to 
that used for selecting either internal or external 
sync for the timebase generator. Details of the 
additional drilling required are given in Fig. 19. It 
will be seen by referring to Fig. 1 that the trace - 
splitter sync sockets are located immediately 
below those for the timebase generator. 

Oscillography 
Many excellent oscillograph cameras are avail- 

able for use with cathoderay Oscilloscopes. These 
are not an economic proposition for the amateur, 

Trnebase 
s,rc 

sockets 

Three q dia. holes 

ïY 
Front panel 

.4 --Chassis 

however, and it is proposed to conclude the 
present series by describing a simple method of 
using an ordinary 35mm. still camera. 

Only recurrent displays will be dealt with, as 
transient waveforms demand either a motor -driven 
camera or an oscilloscope equipped with a single - 
sweep timebase. But it should be remembered that 
the term " recurrent display" covers not only 
waveform on a linear timebase, but any kind of 
steady pattern: Lissajous figures, valve and tran- 
sistor characteristics, amplifier input /output 
characteristics and the like. 

The screen of an oscilloscope is a very small 
target for a normal camera, so to obtain any 
results worth having, the lens must be brought 
close to the screen. The first problem, then, is to 
focus the camera at this short range. The simplest 
method is to use a "No. 3" or +3 diopter supple- 

-continued on page 657 
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V. E. HOLLEY describes 

the conversion of a CAA RADIO 
for A.C. Mains Operation 

A SIMPLE AND INEXPENSIVE CONVERSION WILL PROVIDE 
A HIGH QUALITY DOMESTIC RECEIVER 

NOW that most car radios of current manu- 
facture employ transistors, the older valve 
type receivers can often be picked up quite 

cheaply secondhand. These car radio receivers 
incorporate an r.f. stage and the gain, selectivity 
and a.g.c. performance are all better than average 
kind of broadcast receiver. It is only necessary to 
provide a mains power pack and a reasonable 
aerial, to produce a domestic receiver which will 
give a good account of itself and will be especially 
useful in areas where reception conditions are 
poor. Conversion is a simple task which may be 
undertaken with confidence. 

Valve Heaters 
Virtually the only alteration required in the 

receiver itself is to the heater wiring. The heaters 
will almost certainly be wired in series pairs, a 
series resistor being used on one valve to complete 
the pairs for 12V operation. The heaters must be 
paralleled for 6.3V working. The original circuit 
will look something like Fig. 1 (solid lines) which 
shows the connections to be removed and the 
additional ones to be made. The 12V dial lights 
will, of course, need to be replaced by 6.3V bulbs. 

Fig. I (below)t A typical heater chain circuit of a 
car radio. 

Connections to be removed 
Additional connections to be made 

H.T. Requirements 
The h.t. requirement will be between 60 and 

70mA as a rule, at a voltage somewhere between 
200 and 250. The voltage can be determined within 
close limits by examination of the output stage, 

For example, in the prototype conversion, the 
output valve, an EL42, was found from the valve 
list to require an anode voltage of 225. Allowing 
for bias and for voltage drop in the primary of the 
output transformer, an h.t. voltage of 235 was 
deduced. The power pack was designed accord- 
ingly to the circuit of Fig. 2. Here, a valve rectifier, 
6X4, is used in a full wave circuit and the d.c. 

235V RI 
6 mA 750113W 280V 

Fig. 2: The circuit of the 

AC 
mains 

mains power pack. 

voltage available at its cathode is 280 with an 8µF 
reservoir capacitor. About 45V must therefore be 
dropped in the smoothing resistor Rl. Reference 
to valve lists showed that the h.t. consumption of 
the receiver should be about 60mA, and Rl was 
therefore given a value of 7500, which, in associa- 
tion with the capacitors Cl and C2, provides 
adequate smoothing. 

The transformer used had only a single 6.3V 
winding. If a separate rectifier winding is avail- 
able, it is good practice to use it and so avoid 
having a large difference of potential between the 
rectifier heater and cathode. The power supplies 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1963 PRACTICAL WIRELESS 615 

can be fed into the receiver through the socket to 
which the original power pack was connected. 

Construction 
It is convenient if the new pack can be built on 

to the receiver to form a single complete unit, and 
this was accomplished in the writer's case by con- 
structing the pack on a chassis of 18s.w.g. sheet 
aluminium, fitted over the rear of the receiver as 
shown in the photograph. This 
chassis provides support for the 
new components, covers the rear 
of the receiver which would other- 
wise be unprotected after removal 
from its original case, and leaves 

A car radio converted by the author to 
operate from a.c. mains. 

a space available above the 
receiver controls to accommodate 
a Tin. x 4in. elliptical loudspeaker. 

Unless the set to be converted is 
a very old one, it will conform to 
the standard car radio measure- 
ments of Tin. x Tin. x 2in., and the 
chassis dimensions given in Fig. 3 

will hold good. 
The arrangement of the com- 

ponents is entirely a matter of 1. . 

convenience -Fig. 3 gives an idea 
of the prototype layout together with details of the 
wiring. The mains supply should be taken into the 
receiver chassis close to the on /off switch, passed 
through the switch and taken thence to the mains 

transformer primary. The original wiring to the 
switch should, of course, be removed. 

Tasting 
Before putting the converted receiver into 

service, the h.t. line voltage should be checked at 
the anode of the output valve and the value of the 
smoothing resistor altered if necessary to bring the 
line voltage to within ± 10V of the correct value. 
In this connection, it should be noted that some of 
the older car radios carry a smoothing resistor and 

capacitor in the receiver chassis and if these are 
found to be present, their equivalents, R1 and Cl 
(Fig. 2), may be omitted from the new power 
pack. 

0 

31 2 

, t. 

- 6.3VI 

6.3V 
-Ti 

Mains 250V 
Transformer 

OV 

i 
o: 

<Ix 
wOs 

Cor 
250V 0 

7' 

Chassis 
6.3V 

connection 
C2 

Chassis 
connection 

V1 

O p 6X4 

R1 

Cl 

Can -ve 

HT 

fi 

3j 
Holes marked 'a are for bolts 
securing chassis to receiver. 

To receiver 

9 

Fig. 3: The wiring diagram and chassis details. 
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electronic 
DOOR CHIMES 
and 
BURGLAR ALARM 

MANY variations are possible on the electronic 
chimes theme to be described. It is as well 
therefore to discuss these at the outset so 

that constructors may weigh up the pros and cons 
before getting involved in circuit details. 

In its entirety the circuit consists of two sections, 
a high frequency oscillator for the burglar alarm 
and a low frequency oscillator to produce the 
chimes. The h.f. oscillator is arranged to be just 
on the point of oscillation so that any slight vari- 
ation in the grid capacitance, for example the 
presence of an intruder, will cause oscillations to 
cease. This allows the second triode to conduct and 
to operate a relay in its anode circuit, and the 
relay contacts supply the chime oscillator with h.t. 

Should the constructor already possess door 
chimes, these can be operated by connecting the 
relay contacts in place of, or across the existing 
bell -push.. This would, of course, dispense with 
the circuitry of V2. Alternatively a dummy bell - 
push could be used consisting of a metal plate 
connected to Vl grid circuit. As the hand 
approaches this, the chimes would sound in 
anticipation, as it were, of the now bewildered 
caller. 

Many other novel uses of this proximity -device 
spring to mind, including displays for bazaars, 
etc. The relay contacts 
may be wired to 
operate bells, bulbs 
or more ingenious 
devices. 

For the constructor 
who decides that he is 
burglar -proof or per- 
haps has nothing 
worth stealing, the 
chime circuit alone is 

" , 5000pF 
well worth construct- 
ing. As this constitutes 
the heart of the circuit 
we shall now consider 
it in some detail. 

Basic Hartley Chime 
Oscillator 
Designed around 

the ubiquitous 12AU7 
double- triode, this 
Hartley oscillator is 
capable of realistic 

Fig. I: The basic Hartley 
oscillator circuit. 

By R. Bebbington 

chime effects, the basic circuit being shown in Fig. 1 

The frequency determining components are the 
centre -tapped coil and the 0.05µF capacitor acros! 
it. The formula for calculating the required value! 
of these components for a given frequency is the 

well known f . This is less formidable i1 

2w./LC 
both sides are squared, and values of L and C car 
then be easily found by interpolation. 

1 

For example: f'- 
4rr'LC 

1 
therefore L= 

1 

and C - 
4w'f'L 

Thus for C' at 524c/s using 0.05µF the choke 
required would be 1 

L= 200mH. 
4,r'f'C 

It will be. noted that this is only calculatec 
approximately, as component tolerances and the 
self -capacitance of the choke would need to be 
taken into account for accurate calculation. 

Coupling to the valve is via the 0.005µF capacitor 
and is-so small that valve characteristics and h.t 
supplies have little or no effect on frequency. This 
important feature is exploited in the method 
employed to give the notes their chime -like sound. 
These are characterised by a rapid initiation of 
the note and a sustained decay time; the 8µF 
capacitor in the anode circuit gives rise to the 
latter effect. On release of the push -button the cap- 
acitor tends to charge through the valve and main- 
tains oscillations for a period depending upon the 
value of this capacitor. As the frequency is sub- 
stantially independent of the h.t. supply the note 
remains at the same pitch as it decays. The 8µF 
gives a decay time of about Isec. 

It will be realised from the foregoing that this 
circuit could usefully be employed, in electronic 
organ circuits with the sustain capacitor switched 
in for special effects. 

-Practical Circuit - 

For those interested primarily in the chime 
oscillator a ._practical circuit is shown in Fig. 2, 
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KELCO PRICE .S THE RIGHT PRICE! 
KELCO 7 TRANSISTOR 
PORTABLE OR CAR RADIO 

Will work any- 
where. any 
time, giving wonderful 
countrywide 
reception and 
volume of all 
stations on 
both MEDIUM 
AND LONG 
WAVEBANDS. 
Brand new 
parts includ- 
ing 7 first 
grade transis- 
tors. big 7 x 

41n. fine tone speaker. 
ferrite rod aerial, socket for 

car aerial, push button wave change. larve easy 
to read dial. Attractively styled wooden case 
covered In two -tone washable vynlde with gilt 
fittings and carrying handle. Size 101 x 71 x 311n. 
Uses long life PPA or DTP battery. Not a pocket 
set but a top quality full size portable and 
ideally suitable for use as a car radio. All parts 
supplied with full building instructions. 

25.5.0 P. &P. 
OUR PRICE 4/- 

ALSO AVAILABLE READY BUILT AND 
TESTED AT £7.5.0. P. & P. 41 -. 

KELCO 7 TRANSISTOR RADIO 
CHASSIS 

As above, 
f u 1 1 s' 
aligned 
and tested, 
complete 
with dial. 
knobs and 

x 4 in. 
speaker. 

OUR PRICE £6.0.0 P. & P. 4/-. 

THE "KELSON" 
HIGH FIDELITY 

SPEAKER CABINET 
Size 233ín. high x lliin. deep x 
l3lin. wide, including plinth. 
Beautiful semi -matt Medium 
walnut finish with Tygan 
covered front. 
Accommodates gin. speaker 
with 113 x 10ín. space below for 
fitting amplifier if desired. 

PRICE S O C 6r. 
SPECIAL OFFER !! The "'Olson" cabinet 
complete with 81n. speaker and our 5 watt 
Amplifier, described on this page, 

OF 
supplied 

at 
the 

SPECIAL INCLUSIVE PRICE 
£8.5.0. Carriage Paid. 

KELCO 5 WATT AMPLIFIER 
An excellent amplifier with high gain pre- 
amplifier stage. volume and tone controls, 
negative feed back. 3 ohm output transformer. 
Ready for immediate use. Ideal for Guitars, 
Record Players, P.A. systems in small halls. 

OUR PRI('F. £4.10.0 plus P. & P. 9/- 

KELCO 2 WATT 
AMPLIFIER 

Twin stage, printed circuit 
amplifier for A.C. 200/250 volts 
operation. Volume and tone 
controls. 3 ohm output trans- 
former. Ready wired. guaranteed 
and supplied complete with 611n. 
round speaker and knobs. Will 
fit any record player cabinet. 

1411.1{( 

' 
£3.15.0 plus P. 

/&- 
P. 

1: 4 

SHORT WAVE 
RECEIVERS 

Span the world -the North Pole 
and Expeditions. etc., all at full 
strength. 
We guarantee that if You are not 
delighted with results we will 
not only refund your money but 
also your postage. 
NOT a toy but a super sensitive 
all wave world Radio in use by 
Professionals and Amateurs 
alike. Easy to construct, com- 
plete with all components, and 
full instructions. 

OUR PRICE WHILE 
STOCKS LAST 

£3.15.0 P. & P. 4/- 

SPECIAL OFFER! 
Famous make of 

CAR RADIO AERIAL 
Complete with coax lead and 
plug. 3 section heavy chromed 
telescopic (17Mn. closed extending 
to 43(ín.). Simple one -hole fitting. 
wing mounting. 

OUR 
1RI( F; 21 P. & P. 

I 21- 

SPEAKERS 
We can supply all types and 
sizes of 3 ohm and 15 ohm speakers 
by leading manufacturers. Rola- 
Celestion, etc. Prices from 101 - 
to £4. 

Examples: 
7 x 4in. 12/ -; 8 x 51n. 181: 
8 x 3ín. 15 /-; 611n. 12/-: 8ín, 181-. 
P. & P. 1/8 up to 61n.; 2/6 over 610. 

TRANSISTORS 
All makes and types available, 
our stocks too large to list. Very 
competitive prices. Sent by 
return. 

Example: 
SET OF 6 TRANSISTORS AND 
DIODE. Brand new. Beautifully 
boxed, complete with circuit. 

OUR Post 
PRICE 15I Free. 

DO IT YOURSELF! 
BUILD A RECORD PLAYER 

THE "KELCO" WAY 

AND SAVE MONEY ! 

Famous Antochanger or Single Player units 
supplied with brand new two tone de -luxe 
Portable Cabinets 17 x 15 x Silo. Strong carrying 
handle, gilt finish clips and hinges as used by 
famous make for 20 gns. models, ready cut out 
Motor Board 14 x 13in. Front baffle with 7 x 41n. 
High Flux loudspeaker and three watt amplifier. 
Amplifier ready built on metal chassis with 
output transformer, volume and tone controls. 
All Items fit together perfectly. Special 
instructions enable assembly in 30 minutes. 
only five wires to loin. Twelve months' written 
guarantee. Available separately or package 
deals as below. 

KELCO PRICES FOR COMPLETE KITS 
Auto Changer Kite (as above) 

B.S.R. ÚA14 £11. 5. 0. P. & P. 5s.6d. 
Collaro £11.10. 0. P. & P. 5s. 6d. 
Garrard Auto -slim . £12. 0. 0. P. & P. 5s. 8d. 

Single Player Kits (as above) 
Garrard SRPio £11. 0. 0. P. & P. 5s. 6d. 
L.M.I. Auto Stop £11. 0. O. P. & P. 58. 6d. 

INDIVIDUAL PRICES FOR THOSE WHO 
WISH TO PURCHASE SEPARATELY 

Record Player Cabinet 
with cut out board £3. 0. 0. P. & P. 3s. 6d. 

Amplifier wibh 7 x 4 
speaker £3.15. 0. P. & P. 2s. 6d. 

Autochangers 
H.S.R. ÚA14 65.18. 6. P. & P. 5s. 6d. 
Garrard Auto -slim £8.17. 0. P. & P. 4s. 6d. 

Single Players 
E.M.I. Auto Stop £5. 7. 6. P. & P. 4s. 6d. 
Garrard SRP10 £5. 7. 6. P. & P. 4s. 6d. 
E.M.I. separate 

pink -up £3. 5. 0. P. & P. 3s. 6d. 

Transcription Units -Stereo -Mono 
Garrard 414F £16. 0. 0. P. & P.5s. Od. 
Philips AG1016 £12. 0. 0. P. & P. 5s. Od. 
Garrard AT6 510. 5. 0. P. & P. 5s. Od. 

Replacement Stylii available: 
Sapphire from 5s. Od. Crystal from 4s. Od. 

Stereo from 80s. Od. 

KELCO (RETAIL) 219A EAST INDIA DOCK RD. 

LONDON E14. Tel. EAST 3226 

PLEASE NOTE! REGRET MAIL ORDER ONLY AT THIS ADDRESS 
New premises opening shortly with facilities for CALLERS. Telephone for details 
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A SIMPLE EXPLANATION OF 

TRANSISTOR RADIOS 
FOR THE APPRENTICE ENGINEER 

November, 1963 

Starting with a description of the 
basic properties of semiconductors, 
the action of a transistor is explained 
in detail and without recourse to 
complex mathematics. The circuits 
used in transistor radios are de- 
scribed, and the techniques for ser- 
vicing these sets are considered. 

CONTENTS INCLUDE: 
Semiconductor materials; Tran- 
sistor action; Transistor circuits; 
Servicing, etc. In all, seven chapters 
with the emphasis always on practi- 
cal considerations. 

U.K. PRICE 5/- 
Published by Mullárd Ltd. Get your copy 
from your radio dealer or send remittance 
with direct order (Postage and packing 
6d. extra). 

MOLLARD LIMITED DEPT. B MULLARD 

HOUSE TORRINGTON PLACE LONDON WC1 

MVM1021 

It's so easy to build TAPE EQUIPMENT 

with a NARTIA 22gOGIDGVA07 
...such honest value! 

With a Martin Recordakit you can either build a complete 
tape recorder (in which case you can have it with deck and 
portable type case if desired) or assemble a pre -amp to connect 
the deck to existing amplifier system. There are Recordakits 
for two or four track Collaro, Magnavox and B.S.R. decks. 
When finished, you will enjoy performance and quality of 
wonderfully high standards more usually associated with far 
costlier equipment. 

Printed circuit board sections supplied complete, 
tested and with valves in position. 
All kits complete down to last screw and measured 
length of wire. 
Leads attached in position at one end. 
Full assembling and operating instructions. 

AMPLIFIER ASSEMBLIES 

83I1V -2 Tr. for Collaro 
3 sp. deck with valves, 

g ns. transformers, knobs, etc. I1 
8311 -4 -V as above, but for gns. 12 4 -track deck. g 
Kit'D'with8311 -4- Vamp., 

34 gns. case, and 9" x 5' speaker. g 

PRE -AMP ASSEMBLIES 

8312 -BP for B.S.R. 2 Tr. 

8312 -4-BP for B.S.R. 4 Tr. 

8312 -CP for Collaro 2 Tr. 

8312 -4 -CP for Collaro 4Tr. 

8 gns. 
9 gns. 

8 gns. 

9 gns. 
Kit'A' with 8312 -4 -M amp. Pre -amps with deck and 
B.S.R. deck, case and spkr. 2-r gns polished wood cabinet from 17 gns. 
From Radio Stockists or direct in cases of difficulty 

MARTIN ELECTRONICS LTD., 154/155 HIGH ST., BRENTFORD, M'SEX 
Phone: ISLeworth 1161¡5885 

AMPLIFIERS FOR COMPLETE INSTRUMENTS 
PRE -AMPS TO ADD TO HI -FI 
2TRACK AND 4 TRACK 

SAND NOW MARTIN AUDIOKITS 
In course of production, a wonderful new range of 
transistorised audio kits -coupon reserves advance 
details. 

MARTIN ELECTRONICS LTD., 154 I5S High Street, 
Brantford, Middlesex. 

Full details of Martin Recordakits, please, and 
Martin Audiokits when ready. 

NAME 

ADDRESS 

(Block letters) PW II 
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This combines the basic circuit of Fig. I with an 
amplifying stage to provide the necessary power to 
supply the loudspeaker. 

The push- button SI used in the original version 
was an ex- government type, and one set of contacts 
was arranged to make before the other. This 
means that the h.t. supply makes momentarily 
before the auxiliary capacitor is switched across 
the tuned circuit. On depressing the button the 
oscillator sounds the note determined by the 0-05/(F 
capacitor C2. As the second contact brings the 
auxiliary capacitor CI in parallel, a lower note 
sounds; when this contact releases the original 

O 

Front 51_ 
door i i! 

clmin sm. 
0.02pF 

jc3 ' 

C2 
O.OS 

pF 

I 52 
rRear 

door 
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1 C5 tT 
BNF § 
R2 
200 

c4 
0 01pF 

000 
PF 

RI 
2Mf1 

I 
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12AU7 

1 
C6 

°1pT 
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note is repeated and is sustained for a second or 
so by the current stored in the electrolytic capaci- 
tor C5. Thus three notes are chimed in quick 
succession, the first and third being of the same 
pitch. 

By suitable choice or capacitor values these 
notes can be arranged to be of any musical pitch. 
The three sounded by the values specification in 
Fig. 2 given were C' (524c/s), A (440c /s), followed 
by C' (524c/s). Appropriately enough, this musical 
figure is reminiscent of the word " I'm Coming" 
in the well -known negro spiritual " Poor Old Joe ". 

An extra push- button S2 is shown connected 
across the h.t. switch and serves 
admirably for another door. in 

LS 

H.T.+ this case only the upper note 
would sound to distinguish it 
from the first push- button which 
could be located at the front 
door. 

It will be noticed that the 
coupling to the output stage is 
taken from the grid circuit. This 
is preferable because of the 
smoother waveform obtainable 
directly from the tuned circuit 
than if taken off the anode cir- 
cuit. There is more than sufficient 
output to load fully the second 
stage, and the IMtl variable VR I 
controls the signal fed to the 
second grid. The output stage is 
conventional and any standard 
output transformer and loud- 
speaker may be used. g R3 

VR1 
1 MR 

750n 

C7 
O1}iF 

Fig. 2: A practical chime circuit. 

COMPONENTS LIST 
ELECTRONIC DOOR CHIMES (FIG. 2) 

Resistors: 
RI 2M0 R3 75011 
R2 2000 

All ¡W carbon 
VRI !MI carbon potentiometer 

Capacitors: 
CI 0.02µF paper 
C2 0.051 F paper 
C3 5000pF ceramic or mica 
C4 0.01µF paper 
C5 8µF electrolytic 250V 
C6 0.IttF paper 
C7 0.11LF paper 

Miscellaneous: 
51 Push -button switch d.p.s.t. (see text). 
LI Tapped coil 200mH approx., iron core 

(Repanco AF2). 
TI Standard output transformer (Repanco 

M OT I ). 
VI 12AU7 or EC,C82. 
RL 3000 type relay, 2 make contacts and I 

break contact. 

Combined Chime and Alarm 
Circuit 

The circuit for a combined 
chime and alarm unit is given in 
Fig. 3. It will be noted that the 

chimes section is almost identical to the one des - 
cribad above, with the exception that it is con- 
trolled by a relay in the alarm circuit instead of by 
the push- button of Fig. 2. , 

The first half of V1 constitutes a high frequency 
oscillator, the frequency being determined by LI 
and C2. Here again the frequency is not critical 
and the coil used had an iron dust core to enable 
it to be tuned clear of the Light Programme. The 
grid coupling capacitor VC1 consists of an air - 
spaced trimmer and this is adjusted, so that the 
tuned circuit is just oscillating. Part of this wave- 
form is rectified by the germanium diode D1 and 
the resulting d.c. potential employed to bias off 
the second half of the valve. This bias condition 
can be critically set by means of the potentiometer 
VRI. 

A metal plate or a strip of foil may be used as 
the sensing element, the change in capacitance of 
which stops oscillations and removes this bias. 

When the bias is removed the second half of. 
VI conducts and the relay RL is energised through 
its own contact RL1. At the same time C2 charges 
and delays the release of the relay which occurs 
because contacts are now open. On release, 
contacts again make and provide an energising 
circuit once more and a cyclic operation of the 
relay ensues. This persists until oscillations are 
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Fig. 3: The circuit of the combined door chimes and burglar alarm. 

restored by the removal of the additional capacity, 
i.e. the intruder. 

The other relay contacts switch the chime circuit. 
Contact /2 provides h.t. and /3 alters the pitch by 
placing an auxiliary tuning capacitor C4 across the 
coil L2. As the relay energises, this capacitor will 
cause the lower note to sound, whilst on release the 
upper note will ring out due to the sustaining 
action of C8, and the fact that C4 is not now in 
circuit. 

Power Supplies 

The valve heaters may be fed from either a 6.3V 
or 12.6V winding as convenient. Pins 4 and 5 
should be connected to a 12V winding, but if a 6V 
supply is used pins 4 and 5 should be strapped 
to one side of the winding and pin 9 used for the 

MR1 
RMt 

T2 

AC. mains 

other side. The remainder of the power pack calls 
for little comment, two RM1 rectifiers being used 
in an orthodox half -wave circuit. 

Construction 
Very few restrictions are necessary in the 

methods of construction and layout with regards to 
the circuits described. Suffice to say that the grid 
leads for VI should be kept reasonably short to 
keep stray capacitances to a minimum. The 100µF 
variable trimmer VC1 should also be mounted 
clear of the chassis as neither side goes directly to 
earth. The chime oscillator section is by no means 
temperamental and consequently does not dictate 
any set disposition of components. So plug in that 
soldering iron and " sound out " these novel 
circuits! 

COMPONENTS LIST 
COMBINED CHIMES AND 

Resistors: 
RI 3.3MS2 R4 10kO 
R2 2M12 R5 7500 
R3 1500 R6 1ki22W 

All -}W carbon unless otherwise stated 
VRI IMO carbon potentiometer 
VR2 IMS2 carbon potentiometer 

Capacitors: 
CI 75pF mica or ceramic 
C2 32µF electrolytic 250V 
C3 0.011.LF paper 
C4 0.02µF paper 
C5 0.01µF paper 
C6 0.05µF paper 
C7 5000pF ceramic or 'mica 
C8 8µF electrolytic 250V 
C9 0.1µF paper 
CIO 0.1µF paper 

BURGLAR ALARM (FIG. 3) 

C I I 16µF electrolytic 250V 
C 12 8µF electrolytic 350V 
VC I 100pF air spaced trimmer 

Miscellaneous 
LI L.W. coil with iron dust core (Repanco 

RA I ). 
L2 Tapped coil 200mH approx., iron core 

(Repanco AF2). 
SI ON /OFF switch 
TI Standard output transformer (Repanco 

MOT I ). 
T2 Mains transformer, secondaries: 250V, 

60mA; 6.3V 0.6A or 12.6V 0.3A. 
V I 12AT7 or ECC81. 
V2 I2AU7 or ECC82. 
Rectifiers: 
DI OA8I Germanium diode. 
MRI Metal rectifier. 2 x RM7 (125V 60 mA). 
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Showtime Round-up 
621 

A summary of the new models seen at the recent series of trade exhibitions. 
The tables show brand new models only and do not represent the complete range 
of the manufacturers concerned. See the November Practical Television for 

details of the new TV sets. 

TRANSISTOR PORTABLE RADIOS 
It was difficult to detect any startling external 

changes in the wide ranges of transistor radios to 
he seen, but the tiny " personal " receivers seem 
to he on the decline and the trend is towards 
larger receivers with better sound quality. 

The number of transistor sets giving short -wave 
coverage and facilities for receiving the v.h.f.-f.m. 
programmes is slowly increasing, but even so in 
these, and almost all other varieties, prices remain 
keenly competitive and many sets seen represent 
extremely high value for money. Readers will 
also note in the details below the appearance of 

several extremely advanced transistor sets in the 
higher price bracket. 

Some " features " of several years ago are 
virtually standard fittings nowadays- -such things 
as car aerial sockets and tape recorder sockets. 
From the presentation point of view more models 
are appearing with solid wooden cabinets. 

THE RADIOGRAM 
One of the most obvious impressions gained 

from the tour of exhibitions was that thc radio- 
gram is hack with a hang! For some time the 
radiogram, once almost abandoned, has been 

TRANSISTOR PORTABLE RADIOS 

Model Wavebands Price Notes 

ALBA III Starling LW, MW I gns. 3" speaker. Carrying case. 
777 Swan LW, MW 13 gns. Wood case, press buttons. 

COSSOR CRI310T LW, MW 3 gns. Wood cabinet. Push buttons 
DANSETTE Herald LW, MW 5 gns. Wood case. 

Stan more LW, MW 6 gns. Wood case. 
Imp LW, MW I gns. Measures 8 x 33 x 13'. 
International LW, MW, SW 9 gns. 

EKCO PT426 Valentine LW, MW 6 gns. 8 semiconductors. 
PBT425 Varsity LW, MW 9 gns. 8- transistor mains /battery 

receiver. 
PT424 New Verity LW, MW, VHF 22 gns. 9 transistors. 

FIDELITY Fairline LW, MW, SW 17 gns. 12 transistors, meter -type 
tuning indicator, battery 
level indicator, dial 
illumination, etc. 

GRUNDIG 99 Transonette LW, MW, SW, VHF 45 gns. 9 transistors, I W to 6 x 4' 
speaker. 

203 Export Boy SW I, SW2, SW3, MW 37 gns. 9 transistors, I W to 6 x 4' 
speaker. 

Automatic Boy LW, MW, SW, VHF £63 Internal batteries or 6/12V 
car supply, AFC on f.m., T 
and B tone controls, 2W 
to 7 x 5" speaker. 

TRII LW, MW, SW I, SW2, 77 gns. 
SW3, VHF 

Two speakers, AFC on f.m., 
B and T controls, I.5W out- 
put, sockets for ext. aerial, 
car aerial, pickup, tape re- 
corder, phones and speaker. 

KOLSTER- BRANDES WP2I New Lyric LW, MW 13 gns. Will amplify incoming 
'phone calls and can be used 
as a baby alarm. 

PAM 5215 LW, MW 123 gns. 
5217 LW, MW 17 gns. Push buttons. 
5219 LW, MW 19 gns. 10 semiconductors. 

PERDIO Mini -77 LW, MW 10 gns. With leather carrying case. 
Strand de luxe LW, MW 12 gns. With leather carrying case. 

PHILIPS 214T LW, MW 13 gns. 4" speaker. Wood cabinet. 
REGENTONE BT22 LW, MW 15 gns. Measures 11 x 3 x 6 ". 

BT23 LW, MW 93 gns. Measures 83 x 2+ x 5'. 
R.G.D. B62 LW, MW 15 gns. 400mW to 4" speaker. 
STELLA ST430T LW, MW, VHF 23 gns. Separate a.m. and f.m. tuning 
ULTRA 6114 LW, MW, VHF 153 gns. 
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Model 
ACE Continental 

Slimline 

Nordic 

COSSOR CRI504A 

DANSETTE RG250 Sonata 
RG 133 Imperial 
RGS144 Concerto 

ELIZABETHAN RGI 

FALCON Manhattan 800 

Tudor 60FM 

Consort 
Carmel F24 

G.E.C. G985 
GRU NDIG MS20 Hilton 

MSIO 
KS80 Baroque 

MSI00 Kingsley 

RADIOGRAMS 

Wavebands 
LW, MW, VHF 

Stereo or 
Mono Price 
Mono 45 gns. 

LW, MW, VHF Stereo 59 gns. 

LW, MW, SW, VHF Stereo 89 gns. 

LW, MW, VHF 

LW, MW, VHF 
LW, MW, VHF 
LW, MW, SW, VHF 
LW, MW, VHF 

LW, MW, SW, VHF 

LW, MW, VHF 

Stereo 

Mono 
Stereo 
Stereo 
Stereo 

Stereo 

Mono 

TBA 

59 gns. 
I 10 gns. 

72 gns. 
67 gns. 

59 gns. 

35 gns. 

Notes 
Bass and treble 
controls. 6V. 10 x 42' 
speaker. 
B and T controls, 5W 
per channel. 
Two Axion 110 
speakers. 40- 15000c /s 
freq. response. 
3W per channel via 
8 x 5 speakers. 
8 x 5" speaker. 
8 x 5" speakers. 
Decoder for Multiplex. 
10 x 6" speakers. FM 
multiplex output. 
Model 600 is an a.m. - 
only version at 51 gns. 
Model 50A is an a.m. 
version (LW, MW, 
SW) at 32 gns. 

LW, MW, SW, VHF Stereo 492 gns. 
LW, MW, SW, VHF Stereo 45 gns. The F23 is an a.m. -only 

version at 39 gns. 
LW, MW Mono TBA 8 x 5" speaker. 
LW, MW, SW, VHF Stereo 119 gns. Decoder for multiplex. 

Provision for reverb. 
LW, MW, SW, VHF Stereo 93 gns. As above. 
LW, MW, SW, VHF Stereo 370 gns. Switchable AFC, 3 tone 

controls, multiplex 
decoder, reverb., etc. 

LW, MW, SW, VHF Stereo 395 gns. I5W per channel, 6 
speakers, multiplex 
decoder, reverb. unit. 

Mono 62 gns. 3W via 8f x 42" 
speaker. Table gram. 

Stereo 66 gns. 
Stereo TBA 3W output via 8 x 5' 

speakers. 
Stereo 85 gns. 7 valves and 12 

semiconductors. 
10 x 6" and 4" speakers 
in each channel. 
Cabinet only 8f' deep. 

PH3030 LW, MW, SW, VHF 

KOLSTER -BRANDES WG I5 Polonaise LW, MW, SW, VHF 
MASTERADIO D573 LW, MW, VHF 

MURPHY A88ISR LW, MW, VHF 

PAM 5212 
5210 

PHILIPS 420 
526 
530 

REGENTONE ARG22 

SRG23 
R.G.D. 209 

210 
SOBELL SG674 
STELLA 319A 

325A 
326A 

ULTRA 3606 
3608 

LW, MW, VHF 
LW, MW, VHF 
LW, MW, VHF 
LW, MW, SW, VHF 
LW, MW, VHF 

LW, MW, SW 

LW, MW, VHF 
LW, MW, SW, VHF 
LW, MW, VHF 
LW, MW 
LW, MW, VHF 
LW, M W, VHF 
LW, MW, VHF 
LW, MW, VHF 
LW, MW, SW, VHF 

Mono 42 gns. 
Stereo 572 gns. 
Mono 56 gns. 
Stereo 129 gns. 
Stereo 77 gns. 

Mono 372 gns. 

Stereo 55 gns. 
Stereo 75 gns. 
Mono 55 gns. 
Mono TBA 
Mono 56 gns. 
Stereo 67 gns. 
Stereo 86 gns. 
Mono 45 gns. 
Stereo 59 gns. 

11 valves. 
Two 8" dual -cone 
speakers. 
Cabinet only 
29 x 14 x 292 ". 

8 x 5" speaker. 
8" dual -cone speaker. 
8 x 5" speakers. 
8" dual -cone speakers. 

making a come -back. But this year there are more 
new radiograms than any other type of product. 
Even companies normally confining themselves to 
smaller items are now producing radiograms. 

The accent was on the " long, low look " type of 
housing, which has obviously been influenced by 

the need for wide cabinets in the stereo models 
And here it might be mentioned that in all stereo 
equipment the separate speaker unit idea is fas 
going out. No doubt manufacturers have 
discovered that the lady of the house, who often 
decides ultimately what to buy, dislikes the 
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Model 

DANSETTE Monarch 

ELIZABETHAN Pop -20 

PORTABLE RECORD PLAYERS 

Player unit Price Notes 

BSR UAI5 24 gns. 

Garrard Autoslim 27 gns. 

KOLSTER-BRANDES WRPIO Popette BSR 
RRP20 Rhythm BSR 

MASTERADIO D576 BSR UAI4 
D577 BSR UAI5 

McMICHAEL M177 BSR UAI5 

PAM 5200 
PHILIPS AG4126 
REGENTONE AHG33 

AHG44 
HGI5 

R.G.D. 165 
SILVERTONE API8 

15 gns. 
1 gns. 
TBA 
TBA 

3+W output via twin 8" speakers, 
B and T controls, adaptable to 
stereo. 
Two 8 x 5' speakers in parallel, B 
and T controls, Tape and Mic. 
sockets, speakers detachable 
from unique styled cabinet. 

2W output via 7 x 4" speaker. 
7W push -pull via 8 x 5" speaker. 
High and low level tape outputs, 
straight- through amplifier 
facilities. 

TBA 7W push -pull via 8 x 5" speaker. 
Straight -through amplifier facili- 
ties, tape sockets, T and B 
controls. 
7 x 4" speaker. 
Operates from six I.5V batteries. 
41" speaker. 
8 x 5" speaker. B and T controls. 
5" speaker. 
8 x 5" speaker, B and T controls. 
6W push -pull output to 8 x 5' 
speaker, B and T controls, 
adaptable to stereo. 

4-speed 16 gns. 
4-speed Philips 15 gns. 
BSR 14+ gns. 
BSR 16-4 gns. 
BSR 9 gns. 
BSR 17 gns. 
BSR UAI5 28 gns. 

TAPE RECORDERS- 

Model Deck Tracks Speeds Price Features 

COSSOR CR1621 Own 2 Iá 26 gns. Battery operated, weighs 8 lb. 
Provision for mains unit. 

DANSETTE Empress BSR 4 14,3,'- ,7;-33 gns. Many. 
ELIZABETHAN LZ27 BSR 2 3,'-, 74 27 gns. 3.5W to 7 x 4' speaker, moni- 

tor, ext. amp. facilities, etc. 
FIDELITY Playmaster BSR 2 3 -, -, 20 gns. 3W output to 8 x 3" speaker, 

3 inputs, monitor facilities. 
4 -track version at 23 gns. 

GRUNDIG TK6 Own 2 31, Ig 65 gns. Level meter, monitor, battery 
operated (transistorised), 
battery level indicator. 

LEE PRODUCTS 802 Shaftesbury 2 3; 26 gns. Output 3W. 
804 Shaftesbury 4 31, I4- 33 gns. Digital counter, monitor 

facilities. 
MASTERADIO D502 BSR 2 3,'- TBA 2.5W to 7 x 34." speaker. 
PHILIPS EL3586 Own 2 1 é 25 gns. Battery operated with provision 

for mains unit. 500mW to 4' 
speaker. 

STELLA ST47I Own 2 IB 26 gns. Weighs 8 lb. Battery operated. 
Mains unit available. 

untidiness caused by having odd pieces of equip- 
ment external to the main unit. There was also 
a noticeable trend towards the more compact type 
of cabinet, representing a return to a style that 
lost favour in recent years. 

Most of the new radiograms have f.m. facilities, 
though there were a few a.m. -only models. Most 
are for stereo record reproduction but a few mono - 
only radiograms make their debut. 

The prospect of a decision on Multiplex stereo 
radio broadcasting has prompted several thought- 
ful manufacturers to produce models wired up for 
the easy fitting of a decoder unit whenever stereo 
broadcasting becomes a regular service. 

PORTABLE RECORD PLAYERS 
These continue to play an important part in the 

manufacturers' catalogues and a number of new, 
attractive models were shown for the first time. 
Most of them are mono, though some are wired 
for stereo conversion if required. Some have 
added facilities such as straight play -through. One 
breaks new ground from the design point of view. 

TAPE RECORDERS 
The tape recorders on show were not entirely 

typical of the complete range of products available 
-continued on page 657 
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NOW that the increased constructional activity 
of, the winter months is approaching, the radio 
and television enthusiast will be checking over 

his would -be -den, remembering the fine plans for 
conversion that were formulated in his mind during 
the summer. At this stage, those plans seem a little 
ambitions. Converting the potting shed to a work- 
shop has a number of unforeseen snags. The 
following notes are an attempt to discuss as many 
of those snags as can be uncovered, and to offer a 
few solutions. 

Supply Regulations 

First - consideration is the power supply. To 
comply with the regulations, it must be a 

Insulation - Twisted cespliced 
Catenary bared 

Support wire 

I i 

j I 

II Power cable. I 

I 

I 

r maximum 

Protective binding .l 

Fig. I: Using a catenary to carry the power line to the 
workshop. 

separate circuit, completely isolated, fused and 
switched. This means a switch -fuse at the meter 
board, a correctly installed run of cable adequate 
for the proposed load, and a switch -fuse with 
outlets at the other end. And the local Electricity 
Board will not connect your switch -fuse to the 
incoming power line until they are satisfied it 
complies with both the I.E.E. Regulations and any 
local interpretations of these. 

If one is tempted to by -pass these restrictions, 
and save time and trouble by plugging the house 
end of the feed cable into a convenient power 
point, it should be remembered that in the case of 
any accident -fire or personal hazard - no 
insurance company would consider a claim on an 
uncertified installation. 

Perhaps it would be as well for us to know, at 
the outset, which of the I.E.E. Regulations apply 
to our conversion of the potting shed. The figures 
in brackets are those regulations which cover our 
circumstances, and which will be referred to as 
we go along. For a more detailed exposition, see 
T.E.E. Regulations, 13th Edition, 1955, Regula- 
tions for Electrical Equipment of Buildings, 
obtainable from the Institution of Electrical 
Engineers, Savoy Place, London, W.C.2., price 6/- 
(paper bound), including postage. 

The Mains Supply Cable 

There are three ways in which we can run the 
cable from the house to the shed -ignoring such 
local variations as cleated wiring and insulator 
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supported tough rubber, now frowned upon by 
many authorities. 

First, the cable can be metal -sheathed and run 
underground, at a depth of at least 18ín., 
(229 B(i) ). This is perhaps the best method, but 
certainly the most expensive, and hardly suitable 
for the job we are undertaking. 

Second, the cable can be run through conduit, 
(229 B (ii) ). Again, this is a satisfactory installa- 
tion, providing the conduit is of the correct 
dimensions and properly earthed. But as this is 
only suitable for a comparatively short run, and 
there must be no joint in the conduit, and the 
problem of expense also arises, this method is 
not so attractive as the next. 

Third, a catenary system. By this method, the 
cable is supported by a separate wire, isolated 
from the electrical circuit, (229 B (iv) ). The wire 
that forms the catenary must be properly secured 
at each end, with the minimum of sag. For a short 
run, it is only necessary to bind the catenary 
wire to firmly anchored supports, then fix the 
power cable to it. A longer run may need some 
form of pulley at one end to strain the loaded 
catenary into a safe position when the traverse 
has been completed. 

13A fused sockets can be used, (114 B) and 
if a sub -circuit is wired as a `ring', up to 10 
outlets can be connected to a 30A input, using 
7/029 conductors. Allow a mirkimum of 100W 
per lampholder and a current of at-least +A at each 
2A outlet. 

Taking a practical example, fbr a small work- 
shop that contains a single bench for radio and 
television repairs and experiments, we can sub- 
divide the services as shown in Fig. 2. Here we 
have four separate lines, fed from a distributor 
board, each line fused, with a common switch that 
completely isolates the shed wiring. In addition, 
there is a fused switch at the house end, (112 A 
and B). The four lines are: Lighting. 

Heating. 
Bench Power. 
Isolated supply. 

The lighting, in this case, need only be a 
fluorescent fitting of some 40W, augmented by 
a bench -lamp, 60 -100W. Total power require- 
ments, 100 + 100 = 200W. (see above). 

Heating can be provided by a single -bar space 
heater of a maximum 1,000W. Use a 13A 
socket and at least a l0A fuse in the distributor 
panel. 

By Henry Maxwell 

Binding the power cable to the catenary is, 
again, a matter for local specification. The 
general method, with PVC cable, or the tough - 
rubber- sheathed (TRS) stipulated by the original 
I.E.E. Regs., is to bind the power cable to the 
catenary with a few turns of adhesive tape, and 
finish with a twist of galvanised wire. For 7/029 
cable, the bindings must not be more than 
9in. apart; for larger power cables, a 12ín. 
spacing is used, with a 15in. interval on 
vertica; runs, (210 C). Fig 1 shows the method 
described. 

Choice of power cable depends on the expected 
load. For a typical small workshop, a 15A 
supply would be sufficient, for which 7/029, twin - 
plus -earth capothene covered cable would be 
suitable. For higher power loading, 7/044 can be 
used, capable of taking a 30A loading. If the 
earth wire is run separately, it must be capable 
of carrying three times the current of the fuse 
rating, (Reg, 406). 

Determining the Load 

To calculate the loading, let each service thaf 
is wanted, i.e. lighting, heating, bench supply, etc., 
be reckoned as if the consumption was at the 
maximum. 

For example, a full current rating should be 
assumed for a 15A outlet, (113) but for a 
consumption of between 15 and 30A several 

Bench Power 

Here we need a soldering iron, possibly two, one 
25W or less for work on printed circuits and 
in confined spaces, and one of 100W for those 
occasional large jobs where the smaller iron is 
inadequate. The latter will only be plugged in 
when needed, but calculations must allow for it. 
There will also be a drill, again used only 
occasionally, and mains -powered,, bench instru- 
ments, such as the signal generator, oscilloscope, 
valve -voltmeter and stabilised power supply. Total 
power requirements, about 1,500W, with 
separate fused outlets and a common 15A fuse. 

The isolated line feeds a 1:1 transformer of 
250W rating, which supplies a number of outlets 
(for convenience), and is used for connection of 
the apparatus under bench test. The reason for 
this has been stressed often enough in these pages: 
universal, a.c. /d.c. equipment has the chassis 
connected to one side of the mains input, and 
thus there is a danger of the operator completing 
the circuit to true earth via his body and receiving 
a shock that could at best be unpleasant; at worst. 
fatal. The distributor fuse will be 5A. 

Switch -fuse 

The switch -fuse, which should be mounted 
separately on a panel near the entrance and 
preferably at a height of at least four feet above 
floor level, will have a 15A fuse, and 7/029 
twin cable with 3/036in. earth provides the power 
supply. 

www.americanradiohistory.com

www.americanradiohistory.com


626 PRACTICAL 

It will be noted that two multiple boards were 
mentioned in the above description. This is 
entirely a matter of choice. The author has fitted 
out several small workshops for his own use and 
found that the initial expense of a dozen different 
outlets is more than compensated by the later 
convenience. Nothing is more frustrating than 

r o 
Mains I 

Input I 

-115AFuse 

20 amp. Water Heater 
Switch with Neon 

2A 
3p 

51 

150W 
Lamps 

S2 

WIRELESS November, 1963 

can give an immediate indication of faulty 
brushes, commutators, and armatures. The double 
lamp position provides 300W in series with 
the appliance and is used for larger vacuum 
cleaners, washing machines, etc., and can be handy 
for indicating those sudden short- circuits in 
television sets that would normally blow the 

fuses. Many applications will 
occur to the reader; testing 
flexible leads, acting in place of 
surge limiters for new electrolytic 
capacitors, checking double -load 

l/ appliances, such as fan heaters 
and fires 

5A 
3p 

Earth Leakage Indicator 

1S 
A small lamp in series with the 

15 
A earth lead, while retaining the 

safety aspect, acts as an indica- 
tion of earth leakage in a set or 
appliance. By fitting a take -off 
terminal on the 'hot' end of the 
lamp circuit, two -pin appliances 
can also be tested by connecting 
their casing directly to this point. 

It should be noted that the 
system earth, as shown in Fig. 2, 
although carried through the 
whole of the wiring, is best aug- 
mented by a separate earth at 
the workshop end. A long earth 
can give protection against heavy 
leakage, but is very often a 
source of radio noise, especially 
noticeable when the receiver 
under test needs a good earth and 
aerial. This is understandable 

when we consider that I lft. of 7/029 will give a 
1V drop if a.c. is applied. 

Ea th 
terminal 

True earth 

2A 
2p 

SA 
2p 

Fig. 3: Details of the series board. 

having to remove and replace a plug for the sake 
of a five -minute test. Outlets are wired in parallel, 
with live and neutral poles correctly positioned 
and earth added where appropriate. 

The Serles Board 

A refinement that is very little trouble to make, 
but can prove a great boon, is the Series Board 
shown in Fig. 3. 

Basically, this merely includes a couple of 150W 
lamps, with shorting switches, in series with 
the live line of the incoming mains. (In the case of 
the set -up of Fig. 2, this would be the mains from 
the isolating transformer.) When SI and S2 are 
closed, the live line is continuous, and the outlets 
receive direct continuity. If SI is no* opened, the 
two lamps are paralleled and in series with the 
live line: thus, if a piece of equipment with a dead 
short -circuit is plugged into any of the sockets, 
the lamps will light to full intensity. If S2 is now 
opened, only the left -hand series lamp is in 
circuit. 

The purposes of this board, apart from the 
protection against short -circuited equipment, cover 
the testing of motorised appliances, vacuum 
cleaners, drills, etc., of heaters, lamps, radio and 
television receivers. The single lamp position gives 
sufficient loading to test small motors, noting the 
regularity of illumination, which, with practice, 

Aerial Installations 

Much could be said about aerial installation 
for the small workshop, but all depends on the 

i 
Band I 

Band IC 

IO 
Common 

Tn- 
p le>_er 

O 

Band 3Z 

UHF 
Pre -amp 

Band IIL 
Pre -amp 

I Iz IB Y 
Fig. 4: Typical aerial wiring. 
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amount of testing and experiment that is to be I, 

done. 
Fig. 4 shows a sample of the aerial wiring for Ito aerials 

one den' that the author recently equipped. Note 
that the aerial leads (coaxial feeder) were brought 
in separately. Although more expensive, this 
method has definite advantages for the workshop, 
especially if signal strengths are to be monitored. 
The Band I and II signals were both sufficiently 
strong not to need pre -amplification, but Band III 
has its own pre- amplifier and the wiring is laid 
in for the u.h.f. band, although there is, as yet, 
no signal available. 

One small refinement is the addition of a tri- 
plexer and `common' aerial socket, which can save 
a lot of time when a television receiver is being 
tested. Changing leads every time the channels 
are switched can be frustrating -and does not do 
the sockets any good either. 

As a final note, remember that aerial feeders 
must be protected at the vulnerable points where 
they pass sharp edges, tiles, gutters, brick angles, 
etc. Fig. 5 shows a specimen run from rooftop 
through window -frame. Tile clips and gutter clips 
can be purchased quite cheaply, and a good, 
secure aerial installation pays for itself in the end. view in comfort when those gales of winter come 

It will, at least, enable the owner to sit and howling around again U 

Separate feeders 

627 

Roof tiles 
and 
gutter 

4,644 

/Scure here 

Fig. 5: Protecting aerial feeders. 
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Big DOUBLE SIDED 
BLUEPRI NT 
with instructions to build 

CRYSTAL -CONTROLLED 
Short -Wave TRANSMITTER 

Covers all Amateur Bands 
from Top Band to Twenty. 
Plus invaluable Guide to 
Short Wave Transmitting. 
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The 

Progressive 

This receiver is built in successive 
stages, each new stage adding to the 
performance of the set and culminating 
in a six- transistor, two -waveband 
portable. 

PORTABLE 

By R. F. Graham 

THIS receiver is particularly intended for begin - 
ners, because it can be made initially with two 
transistors only, in its original simple form, the 

extra stages being added one by one afterwards. 
As construction proceeds, there are thus only 
single stages to complete and test, and if any faults 
should be present, they can easily be located. As 
the receiver is developed, almost no changes have 
to be made to the sections already completed. The 
finished portable uses six transistors, and will give 
very good results. 

As the receiver is a working unit from the very 
beginning, it is built in such a way as to accom- 
modate the loudspeaker and battery, and the com- 
plete unit can be inserted intact in a suitable cab- 
inet, without need to remove control knobs or any 
other items. It can as readily be lifted from the 
cabinet, for further constructional work. 

When the receiver is out of its cabinet, it is so 
designed that it will stand upright, in the normal 

IFT1 
4 j 22R221c0 

l 

working position, so that it can be aligned and 
tested. It will also stand on either side, or may 
be placed flat, either way up, without any possible 
damage to components. This means that it can 
easily be handled, or turned over, while building is 
in progress. 

As it is necessary to have components on both 
sides of the insulated panel, there is sometimes a 
little difficulty in checking leads which pass from 
one side to the other. To avoid this possible cause 
of wiring errors, a clear Perspex panel is used. 
All wires and parts can thus be seen from either 
side, and it is at once apparent where all leads go. 
The use of a transparent panel, in this way will be 
found very helpful. 

To simplify wiring, etc., the set is first put into 
working condition for medium waves only, but the 
long wave band can be added at any time. 

In the early stages of construction, the output is 
insufficient for a loudspeaker, so headphones are 
used. The receiver is, of course, very good indeed 
for headphone reception, and it may be desired to 
keep headphones, for personal listening, even 
when the output stage and loudspeaker have been 
added. It is also possible to add an external aerial, 
which is sometimes an advantage when the set is 
used in a screened locality, such as a vehicle. 
Running from a small 9V battery is also in order, 
though a large type 7 +V battery can be accom- 
modated, and has a very long working life. 

Ll 
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Fig. I: The 3- transistor circuit for m.w. reception. 
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V i.a. 

To C1 Tr1 OC 44 
L2 IFT1 

osc coil 

`1 

Twin -gang 

VC1 
TC1 
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To +ve lins 

To leery 
'0071 

green 

Space for 
battery 
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Elastic bands 
around rod. 

Ferrite rod 
aerial supports 

Panel 

Ferrite rod aerial 

Main panel 8j X6 

Loudspeaker aperture 

Panel connecting brackets 

o o 
Base panel 8gX3' ® 

f . .u...11-.6Sery ..ww......ru............y .........,, 
Fig. 2: The wiring on one side (the rear) of the 3- transistor panel. 

tained, and in working order, through all the stages 
given above. 

Progressive Stages 

Brief details of the circuits, in the order in which 
they can conveniently be used, are as follows: 
(1) Two transistors, as frequency changer and i.f. 
amplifier, with diode detector. This allows the f.c. 
and i.f. circuits to be aligned and got into proper 
working order at the earliest stage. Volume is con- 
trolled by adjusting the i.f. transistor base voltage, 
and the set is for headphone reception. 
(2) An audio amplifier is added, providing a three 
transistor circuit. This circuit gives very good 
headphone results, and the a.f. stage will later act 
as a driver for the output stage. 
(3) A Class A output stage is added, making four 
transistors in all. This gives sufficient output to 
drive a loudspeaker unit. 
(4) The second intermediate frequency stage is 
added, to obtain a five transistor circuit. The 
receiver then has a high degree of sensitivity, with 
good volume from quite a number of stations. 
(5) The last transistor is fitted, giving a six tran- 
sistor set with Class B push -pull output. This 
allows greater volume than the single transistor 
output stage. 
(6) A long wave coil and trimmers, etc., are 
added, to permit both long wave and medium 
wave reception. 

As mentioned, the set is complete, self -con- 

The Perspex Panel 

The Perspex panel is 6in. x 8lin. and }in. thick. 
The loudspeaker opening, 31in. diameter, is cut first. 
This is centrally placed and lin. from the bottom 
of the Perspex, as shown in Fig. 2. An adjustable 
washer cutter is most satisfactory, the cut being to 
about half depth each side. A fretsaw or similar 
saw could of course be used instead. It is also 
possible to drill a ring of holes, remove the centre 
disc, and clean up with a half round file, though 
this is more laborious. The loudspeaker is then 
rested in position, and the four securing holes are 
marked and drilled. 

A line is drawn 1lin. from the top of the Pers- 
pex, and the oscillator coil and i.f. transformer are 
located along this line. The oscillator coil is gin. 
from the edge. The first i.f. transformer centre is 
lin. from the oscillator coil centre, and it is 3in. 
from the centre of the first i.f. transformer to the 
centre of the third i.f. Assuming that the full six 
transistor receiver will be made eventually, the 
second i.f. will be fitted centrally between first and 
third i.f. transformers. 

Hold the cans with the pins in the position 
shown in Fig. 3. The exact location of the pins 
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Fig. 3: The front of the panel showing the wi ring. 

will be seen, and can be marked with a sharp tool: 
Holes for the can tags and pins are then drilled. 

Two mounts for the 8in. ferrite rod are made of 
insulated material, about l +in. long. A groove is 
filed or cut to receive the rod, as in Fig. 2. Screws 
hold the supports to the Perspex, these screws being 
2fin. fron? the panel top edge. Each support has 
a hole drilled through it, so that an elastic band 
can be placed round the rod, as shown. The ends 
of the band are joined with thread or a short piece 
of copper wire. 

When the receiver is standing upright, out of its 
cabinet, it rests on a piece of 3 -ply 3in x 8+in. 
This is held in place by the two brackets shown in 
Fig. 2. This piece of 3 -ply also serves as a shelf to 
carry the battery. 

The control knob panel is of Paxolin, prefer- 
ably polished, and is also 3in. x 8 }in. It is held 
by three small brackets, one each end, and one 
near the tuning capacitor, as in Fig. 2. Holes for 
the volume control and switch are tin. from the 
panel ends. 

To avoid hand -capacity effects, a piece of 
aluminium foil about 2fin. x 6in. is cemented to 
the control knob panel, before fixing the volume 
control, switch, or tuning capacitor. This also 
serves to earth the bushes of the volume control 
and switch. 

Holes are drilled directly over the capacitor tags. 
The control knob panel and 3 -ply base should be 
fitted to the Perspex, as it is then possible to turn 
the receiver and rest it in any position. There is 
fin. space at the front of the panel, to accom- 
modate capacitors up to ¡in. in diameter. 

To clarify wiring, it is a good plan to use red 
sleeving for all "earth" or positive circuits, and 
black sleeving for all negative circuits. Some other 
colour can then be employed for all the remaining 
connections. Tinned copper wire, of about 26s.w.g. 
will be found convenient throughout. 

Three Transistors 
As the a.f. amplifier is extremely simple, it is 

included in Fig. 1. To use the receiver with two 

transistors only, omit Tr3, C7, R7, R8, R9 and C8, 
and wire the headphones in parallel with R6. 
Alternatively, it may be preferred to build the 
three transistor set at once, as any fault in the 
a.f. stage can at once be checked by connecting 
headphones across R6. 

Thin coloured flex is soldered to the aerial 
winding tags, for easy identification. Black is one 
end of the base winding. Green is the tuned wind- 
ing. Both windings are joined at one end, and the 
white lead is taken from this point. 

Wiring of the rod aerial is shown in Fig. 2. 
Black passes through a hole to Cl. Green goes to 
the front section of the tuning capacitor. White is 
taken to the capacitor frame, and a wire passes 
down from the frame to the " earth line " in Fig. 3. 

The trimmers TC1 and TC2 are mounted by 
passing their tags through holes. Both centre tags 
go to the earth line, the remaining tags going to 
VCI and VC2, as in Fig. 3. 

Note that the white spot i.f. transformer is used 
in the first position, and the blue spot transformer 
in the final i.f. stage. All the can securing tags are 
joined, and serve as earth or M.C. connecting 
points, as in Fig. 3. Pin 4 on each IFT is unused, 
but should not touch other parts or wires. 

There are relatively few parts and connections, 
and wiring should be quite easy. All transistor 
leads can be at least Ifin. long. Solder these 
quickly, to avoid overheating. With the transistors 
mentioned, -the red spot indicates the collector 
lead, shown by "C" in Fig. 3. The centre lead 
is the base, marked " B " while the remaining lead 
is the emitter, " E". , 

The diode and electrolytic capacitors should be 
connected in the polarity shown. The diode leads 
should be at least fin. long, and soldering should 
be completed rapidly. 

If a receiver has never been constructed before, 
it will be very helpful to copy the circuit diagram 
in pencil. As a component is added, or a connec- 
tion made, draw over the appropriate circuit ele- 
ments in ink. There should then be no possibility 
at all of any mistake being made, and if a lead has 
been omitted, this will be obvious. 
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HOME CONSTRUCTORS LOOK! 
AT THESE OUTSTANDING ADDITIONS TO THE 

WIRECOMP RANGE ! ! 

THE 
SKYROVER 
7 TRANSISTOR 
PORTABLE 
RECEIVER 

THE 
SKYROVER 

De Luxe 
7 TRANSISTOR PORTABLE 

GENERAL SPECIFICATION FOR BOTH MODELS 

7 transistor and 2 diode superhet-6 waveband portable receiver, covering the full Medium Waveband (180-576 M) and Short Waveband 
(31 -94 M) and in addition 4 separate switched Band Spread Ranges on 13M. 16M, 19M, and 25M /bands -with manual Band Spread Tuning 
for accurate Station selection. I.F. frequency 470 Kc /s. Output 500 MW. 5in. Ceramic Magnet P.M. Speaker. Telescopic and internal 
Ferrite Rod Aerial. All Mullard Transistors and Diodes. The coil pack and tuning heart is completely factory assembled, wired and 
tested. The remaining assembly can be completed in under three hours from our detailed and easy to follow instructions. Operates 
on tour 1.5V torch batts. (U2 or equivalent). 

THE SKYROVER Individual Details- controls: Waveband 
Selector, Volume Control with on /off switch, Tuning Control with 
easy to read Dial Scale. In attractive plastic cabinet, size: 
10 z 66 z 3iin., with metal trim and carrying handle. 

MAY BE BUILT 6 1E10 19. FOR V 
All Parte Sold Separately. 

THE SKYROVER De Luxe. Tone Control Circuit is incorpor- 
ated with separate Tone Control in addition to Volume and 
Tuning Controls and Waveband Selector. In sturdy wood cabinet, 
size: 11* x 66 x 3in., covered in washable material with plastic 
trim and carrying handle. Also Car Aerial socket. 

MAY 
FORBUILT 1E12.19.6 

AU Parte Sold Separately. 
Circuit diagram and data for each set 2/6 extra, free if all parta bought. Four U2 batteries 2/8 extra. Four Leak -Proof Batteries 
3/4 extra. Add 5/- P. & P. on each set. 

THE 
'REALISTIC 7' 

A fully transistorised Portable 
Receiver made to the highest 

available to the home constructor. 
iltOor. 

Comprises 7 Mullard Trans. 0C44, 
20C45's, OC71, OC81D, and 2OCal's 
plus 0A70 Crystal Diode. Delivers 
350 milliwatt output to 41n, high 
flux speaker -I.F. frequency 470 
Kc /s. -fully tunable over medium 
and long wavebands. All components mounted on single printed 
circuit board, size 51 x 51in. Attractive two -tone plastic cabinet 
with carrying handle -size 7 x 10 x 36in. with easy to read dial 
and socket for car aerial, choice of Red /Grey, Blue /Grey or all 
Grey. Complete with full instructions. All parts sold separately. 

OMP'S £5.19 PRICE 

ONLY .6 Battery 3/9 extra. PRICE 
P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought.) 

THE COROVER '6' 
This superhet receiver uses the 
very latest circuitry, 6 transis. 
tors and two diodes and is 
P ully tunable over both medium 
and long gavebands. First 
stage uses three Mullard AF.117 
alloy diffused transistors with 
0A79 and 0A91 diodes, output - 
OC81D and two OC81's in push - 
pull. I.F. frequency 470 Kc /s. 
Large internal ferrite rod aerial 
gives excellent reception over all 
ranges. 3 inch high flux speaker has a maximum output of 330mW. 
Operates on four 1.5 v. pen torch batteries. All components are 
mounted on a single printed circuit board. Attractive plastic 
case with carrying handle -fitted sockets for personal earpieces, 
tape recorder and car aerial. Size 61 x 4 x li1n. 
MAY BE BUILT FOR £5.7.6 All parts sold separately. 
P. & P. 4/- extra. (Data and instructions 2/6, free if all parts 

bought.) 

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. M..--a. eMe___ 

AND 
THE 'REALISTIC 7' 

A "De Luxe" version of the 
well proven "Realistic 7" is 
now available, with the same 
specification as the standard 
model PLUS a restyled 
superior wood cabinet covered 
in attractive washable mat- 
erial, with chrome trim and 
carrying handle. AND ALSO 
a full vision circular tuning 
dial (externally mounted) to 
further improve this wonder- 
ful set. 

Only £1.0.0 extra 
P. 8. P. etc. as Standard Model. 

THE 'SPRITE' 
A unique Wirecomp offer. The Sprite Is a 
Six transistor superhet Miniature Pocket 
Radio of ('ommereial Quality- offered to 
you in three main pre-assembled units - 
which together with simple wiring - 
enable you to build it in only one hour 
Fully tunable over Long and Medium wave- 
bands. Uses printed circuit and High 
sensitivity internal ferrite rod aerial. I.F. 
frequency 470 Kc /s. Transistors: 3 Phllco 
2067's, 2 Mullard 0081M, OC81DM and OA90 
diode. 3 inch speaker. Works on single 
PP3 battery. Supplied with the complete 

R.F. and I.F. stages. Driver and Output stages, ready built and 
mounted on the printed circuit; for final assembly you only have 
to fit the wave- change switch, tuning condenser and drive. 
volume control, earphone socket and aerial rod. In very attrac- 
tive plastic case, size 4 x 26 x lin. 
COMPLETE AS ABOVE 7916 All parts sold separately. 
Real Calf Leather Case, wrist strap and Personal Earphone with 
case and battery 12/6 extra. 
P. & P. 3/6 extra. (Data and instructions 2/6, free if all parts 
bought.) 

SPECIAL WIRECOMP OFFERS 
TO THE READERS 

OF "PRACTICAL WIRELESS" 
SPEAK lilts 6 s lin. 30 8/9. 
B.R.R. t 1 it Autochangers .. .. £5.19.6 
COLLAR() Studio Tape Decks .. .. £10.12.6 

l'ont FREE. 

Sin. Round 3p 8/9 - eVrKe 
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6- TRANSISTOR 2 -WAVE SUPERHET RECEIVER 
MODIFICATIONS NOW AVAILABLE FOR 500 mW OUTPUT 

ROD AERIAL -RA2W 
6 in. long, 3s in. diameter, connections to tags 
on Coils. For 208pF tuning capacity. Complete 
with Car Aerial Coil ... 12/6 
OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176pF tuning capacity, L.W. 
by extra padder ... 5/4 
I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC ... 5/7 

(2 required) 
3rd Stage- P50 /3CC 6 /- 
DRIVER TRANSFORMER -LFDT4 9/6 
OUTPUT TRANSFORMER -OPT1 10 %6 

PRINTED CIRCUIT -PCA1 ... ... ... 9/ 6 

In response to many requests we have redesigned the output stages to give 500 mW and to enable 
a standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate 

leaflet available on receipt of stamp. 
CONSTRUCTOR'S BOOKLET WITH FULL DETAILS 

TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 3 - TRANSISTOR, 500 mW 
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

40,000 Readers CAN'T BE WRONG! 
This is the approximate number of readers who have purchased and use our 
catalogue, and the number grows daily. The reasons are not hard to find, 

but to highlight a few: 200 Pages, over 800 
Illustrations, over 5,000 Components des- 
cribed and priced (all except 14 actually in 
stock) backed with a By- Return Mail 
Order Service. 

Post Coupon Today 
with P.O. for 3/6 

To include P. & P. 

PLEASE WRITE YOUR NAME AND ADDRESS IN BLOCK CAPITALS 

NAME 

ADDRESS 

HOME RADIO LTD. Dept PW, I 87 London Rd. Mitcham 
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COMPONENTS LIST FOR COMPLETE S 

Resistors: 
RI 56kS2 RI3 3952 
R2 IOk52 R14 56k0. 
R3 3.9kí2 RIS 1.2kû 
R4 22kû RI6 8.2kû 
R5 680i2 RI7 4.7k22 

R6 5.6kiZ R18 3.9k12 
R7 33kí2 R19 Ik52 
R8 l0kt2 R20 IkSZ 
R9 47052 R2I 47052 

*RIO 2.7kû R22 6.8kSZ 
RII 12ke R23 220e 
R12 2.2ke R24 100kû 
All 10 %, ;W carbon, except where otherwise 
stated 
VRI 5kí potentiometer with s.p. switch (SI) 

Capacitors: 
CI 0.05µF paper 
C2 0.01µF paper 
C3 250pF mica or ceramic 
C4 0.1µF paper 
CS 0.25µF paper 
C6 0.0lµF paper 
C7 2µF paper 
C8 30µF electrolytic I5V 

5C9 8µF electrolytic I5V 
C10 50µF electrolytic I5V 
CI I 8µF electrolytic 15V 
Cl2 56pF mica or ceramic 
C13 18pF mica or ceramic 
C14 0.25µF paper 
C15 50µF electrolytic I5V 
C 16 100µF electrolytic I5V 
C17 180pF mica or ceramic 
VCI 208pF Two -gang variable with internal 
VC2 176pF screen (Jackson 00) 
TCI 30pF beehive trimmer 
TC2 30pF beehive trimmer 
TC3 60pF compression type trimmer 
TC4 60pF compression type trimmer 

Semiconductors: 
TRI 0C44 TR4 0072 
TR2 0C45 TR5 0C45 
TR3 OC7I TR6 0072 

(TR4 and TR6 should be matched pari) 
DI ÒA81 diode 

IX TRANSISTOR DUAL -WAVE RECEIVER 
Inductors: 

LI 8 in. ferrite rod aerial with medium (and 
long if required) windings ( Osmor) 

L2 Oscillator coil (Osmor) 

Transformers: 
TI Push -pull output transformer with 351 

secondary (Osmor) 
T2 Push -pull driver transformer (Osmor) 
IFTI 470kc /s i.f. transformer -white spot 

( Osmor) 
IFT2 470 kc /s i.f. transformer -blue spot 

(Osmor) 
IFT3 470 kc /s i.f. transformer -white spot 

(Osmor) 

Switches 
SI Single -pole on /off (see VRI) 
S2 Single -pole changeover switch 

Miscellaneous: 
LSI Loudspeaker 3; in. diameter, 3n impedance 

Headphones, low resistance (for Circuit 
Fig. I only) 

Cream fluted knobs, two I in. and one 2 in. dia. 
Sheet of perspex f in. x 6 in. x 81 in. Paxolin 
panel 3 in. x 8f in. Plywood 3 in. x 81 in. Battery 
connectors, brackets, etc. 

Cabinet: 
Plywood 6f in. x3f in. x4'- in.;8f in. x3 in. x4' -in.; 
8; in. x 6; in. x 4= in. Hardboard 9 in. x 64 in. 
Material for covering, handle, etc. 
71V battery (Vidor L5048, or Ever Ready ÁD38) 
The components marked will not be required for 
the final 6- transistor receiver which will be des- 
cribed in a future issue. 

SUMMARY OF REQUIREMENTS FOR 
FIRST STAGE OF CONSTRUCTION 

Three Transistor M.W. Circuit (Fig. I) 
Resistors: RI -R9, VRI 
Capacitors: CI -C8, TCI, TC2 
Transistors: Trl, Tr2, Tr3, DI 
Inductors: LI (m.w. winding), L2 
Headphones (low resistance) are required for 
this circuit 

Testing 3- Transistor Set 

Medium or high impedance headphones, of 
moderately low d.c. resistance (say up to about 
25052) can be connected directly from Tr3 col- 
lector to battery negative. Do not leave Tr3 in 
circuit with nothing connected to the collector. 
For example if Tr3 is wired in, but the first two 
stages are to he tested by wiring phones across R6, 
join a lk52 or similar spare resistor from Tr3 
collector to battery negative. 

Alignment follows usual methods, except that 
there are only two i.f. transformers. VR1 should 
be turned about one quarter way up only, and 
should be turned back, if volume is too great. It 
is easier to find accurate trimming positions when 
volume is kept down. 

With the three transistors and a 74V supply, a 
meter in one battery lead should show about 4mA. 
If a signal generator can be obtained, align the 

IFT's at 470kc /s, trim at 210m, and adjust oscil- 
lator coil core and aerial winding position at 500m. 

Assuming that no signal generator is available, 
satisfactory adjustments can be obtained fairly 
readily, if the job is undertaken in the correct 
manner. The air- spaced beehive trimmers can be 
rotated with a length of ebonite tube, or similar 
material, cut at the end to engage the trimmer top. 
If compression trimmers are fitted instead, make 
sure these can open to a low capacity. For the 
coil and transformer cores, file a plastic knitting 
needle, or strip of insulating material, so that it 
will fit the core slots. Trying to work with a 
metal blade will only cause trouble (a suitable 
trimming tool is often supplied with these com- 
ponents). 

If alignment is to be undertaken with no signal 
generator, first unscrew both trimmers TCI, TC2 

-continued on page 669 
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A SIMPLE 
WAVETRAP 

ELIMINATING ADJACENT STATION INTERFERENCE 

BY G. J. KING 

ABIG medium- frequency reception problem is 
adjacent station interference. This is 
troublesome mostly after dusk and towards 

the high- frequency (low wavelength) end of the 
medium waveband. It manifests either as a whistle 
or whistles of varying intensity as the wanted 
station is tuned in and the tuning control is 
adjusted in an endeavour to clear the background 
of so- called "monkey chatter ". 

How the Interference Is Caused 

Whistles are caused by nearby unwanted signals 
beating with the wanted signal. When there is 
only one unwanted signal within audio distance 
of the wanted signal the two signals produce a 
troublesome third signal. Let us suppose that the 
interfering signal is, say, 2 kc /s away from the 
wanted signal. No ordinary domestic receiver 
could possibly discriminate between such closely 
spaced signals, so such a receiver responds to them 
both. 

They both arrive at the detector whose non- 
linear function cause one of them to be modulated 
upon the other, and it is here that a signal at the 
difference frequency is created. This signal "looks" 
to the rest of the set like true audio -which, of 
course, it is -and it thus gets through the receiving 
circuits along with the modulation of both the 
wanted and unwanted signals. 

A 2 kc /s whistle is thus superimposed upon the 
wanted audio and the unwanted modulation and 
extremely distressing interference results. As each 
station is fixed in frequency the frequency 
difference always remains the same and the 
whistle holds at its original pitch even when the 
tuning control is adjusted. All that happens is 
that the intensity of the whistle varies as both 
signals are brought within the embrace of the 
receiver response. 

Several whistles at different pitches result when 
more than one interfering carrier or signal falls 
within the passband of the receiver, but on most 
modern superhets the response to signals removed 
by about 6 kc /s or more from the wanted signal 
is so small as not to cause trouble. Moreover, even 
if a 6 kc /s plus beat found its way into the audio 
section very little output would result owing to the 
treble limitation of the majoriy of domestic audio 
sections. 

This is not meant to be derogatory of design, 
but simply to illustrate the wastefulness of 
designing for a wide audio passband when it could 
never be used on the medium frequencies owing 

to adjacent station interference problems. In radio- 
grams and models with v.h.f. -f.m. facilities, of 
course, an extended audio section is extremely 
desirable, but even so quite a bit of treble cut is 
demanded to reduce the annoyance value of 
whistles when working at the top end of the 
medium waveband - such as on Radio 
Luxembourg. 

Monkey Chatter 
Monkey chatter is the effect which is produced 

by sidebands of an unwanted modulated signal 
breaking into the narrow spectrum to which the 
set is tuned. It can be demonstrated by carefully 
detuning, say, the 1.w. Light Programme of the 
BBC when a good quality "live" programme is 
being broadcast. As the set is detuned away from 
the carrier so only the sideband signals of the 
transmission will be heard, and as the detuning 
is continued only the high order sidebands produce 
an output as they "splash" into the receiver's 
response. Transistor portables are ideal for 
demonstrating the effect owing to the relatively 
sharp cut -off characteristics of transistors. 

Thus, in addition to whistles, adjacent stations 
produce monkey chatter symptoms and the 
combined effect, especially when it is related to 
several interfering signals, can be very disconcert- 
ing. The BBC's solution to the problem, of 
course, is v.h.f. -f.m. transmissions in Band II, and 
where possible these should always be used for 
local programmes. However, the medium 
frequencies still have to be employed for more 
distant stations and for Radio Luxembourg, so it 
is worth while to explore the possibilities of, at 
least, alleviating the interference effects. 

Series -Tuned Rejector 

What is wanted is some means of putting a 
sharp, narrow trough into the overall response 
curve at the interfering frequency point; but 
before we go into that let us investigate the overall 
response curve of an average receiver. Such a 
curve is depicted in Fig. 1. The overall response 
extends pretty well 12 kc /s either side of the 
tuned frequency, but at that displacement the 
response is zero so an interfering station 12 kc /s 
away from the carrier would not cause any 
trouble. In any case, it is unlikely whether the set 
would give an output at 12 kc /s (as this is very 
high audio). 

However, at 6 kc /s either side of the tuned 
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RADIO CLEARANCE LIMITED 
27 TOTTENHAM COURT ROAD, LONDON WI 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 
TRADE ENQUIRIES INVITED Telephone: MUSEUM 9188 EST. 35 YRS. 

BUY NOW WHILE THEY LAST 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at 
THE LOWEST PRICES EVER ! Don't miss this golden opportunity to obtain a first -grade permanent - 
magnet LOUDSPEAKER off the production line at LESS THAN THE MANUFACTURER'S COST ! 

Read carefully the prepared list below and choose just the right speaker for the job- COMPARE THE 
PRICES ANYWHERE ! SELLING FAST -STOCKS CHANGING RAPIDLY. 

Diameter 
in tnehes 

Garns 
M lines 

SCHEDULE 
!morel. 

In ohms Price 

OF LOUDSPEAKERS 
Diameter Garns Imped. 
in inches to line. In ohms Prim 

AVAILABLE 
Diameter Gants Ir,ped. 
sn inches in lires in ohm. Prit. 

Diameter Gauss 
lei inches in lines 

Imped. 
M ohms Pria 

2 7000 80 6/- 4 6000 3 8/- 6 6000 5 8/- 5 9500 5 10/6 

21 7000 35 8/8 4 7000 3 8/6 6 7000 3 8/6 5 10000 3 11/6 

25 7000 60 8/8 4 7000 25 11/6 6 7000 6 8/0 6 9600 25 11/6 
21 7000 80 8/- 4 6000 35 10 /6 6 7500 3 9/- 61 7000 3 11 /- 
31 8500(E.M.I.)3 8/6 4 7000 35 11 /- 6 8500 3 9/6 

65 7000 6 11/- 
31 7000 35 8/6 4 0500 35 11/6 6 8500 6 9/6 

65 8600 3 11/8 
31 9500 60 10/8 0 6000 3 8/- 6 9500 3 10 /8 

EIIS Gauss Imped. Elliptic.' Gaus. firmed. Elliptic.' Gauss Imped. Elliptic.' Gauss leaped. 
Size t. In line. In ohms Pria Size M lines in ohms Priu in lines in ohms Pria Lia. in lines M ohms Prive 

6x3 6000 3 7/6 5x3 9000 25 11/- 7x4 7000 3 10/- 8 x 21 9500 4 10/- 
5x3 7000 3 8/- 5x3 9000 35 11/- 7x4 8500 3 10/6 8 x 28 9500 5 101- 
5x3 9000 3 8/6 6x4 6000 3 8/8 8x23 6000 3 8/6 8 x 5 6000 S 8/0 
bx3 9000 4 8/6 6x4 7000 3 9/- 8x29 7000 6 9/- 8 x 5 7000 3 9/- 
5x3 
5x3 

9000 
6000 

5 
25 

8/8 
9/6 

6x4 
6x4 

8500 
9600 

3 
3 

9/8 
10/- 8x28 8600 5 9/8 8 x 6 8500 3 9/8 

5x3 7000 25 191- 7x35 9600 3 10/8 8x29 9500 3 10/- 10 x 6 10000 5 WS 

ALLOW 2/- each Speaker for postage and packing, and please peeity the exact regnlrementa -the nearest available will be sent. 

OVER 50,000SOLD&STILLTHE DEMAND CONTINUES FOR OUR `HEAVENLT TWINS' 
Ask for a demonstration 
in the shop. 

"CAPRI" 
Sensitive ! 

Super - 
selective ! 

Superb 
Speaker ! 

New Price 
NOW ONLY 

79/6 
(2 / -p. &pkg.) 
Pocket Super -het MW and 

Droitwich LW 
Size 41 x 21 x 1jin. 

Constructional data 1/9 
Post Free. (GUARANTEED 

The best and 
easiest transistor 

build -yourself 
sets available. 

Send S.A.E. 
for FREE 

PARTS LIST 

6 First Grade 
MULLARD 

Transistors 
Diode(s) and 

all components 
BRAND NEW 

and 

Choice of a dozen stations 

in daylight .. . 

"CONTESSA Mk. III' 
"QUEEN OF THEM ALL" 

ONLY 

f 9.19.6 
(3/6 p. & pkg.) 

PORTABLE CAR RADIO 
2 WAVEBAND SUPER -HET 
Construction manual 2/10 Post Free. 

Inclusive price for all associated components. case, battery 
and instruction Book complete in every detail. 
ANY PARTS SOLD SEPARATELY ON THE 

BUILD -AS -YOU -BUY SCHEME 

CONTESSA III £9.19.6 áí'6i°° 

CAPRI (Batte a) 79/6 

SELECTED GUARANTEED BARGAINS- 
Beautifully geared AM /FM 2 Gang Condensers, 4/8: AM /FM TFT's 465kc /s and 10.7 Mc /s. 4/8 pair: Magnavox Crystal Tape Recorder 
Mikes. 12/6: Double -tuned Transistor ferrox IFT's Q120, 470 kc /s, 5/6 pr; 3 matched IFT's and oscillator coil for Mallard transistor 
circuits, 10/6 the set: Plessey -Brayhead turret tuners :3438 Mc s, valved 8/8 each; 3 watt Stereo Amplifiers. complete. ready to switch 
on 79/6: Sentercell rectifiers R3/2D- D3 -2 -1Y, 2/6 each. DIODES -0A70, 0A79. 0A81, OA90, C046H, °RP60. COlO 2/- each. 
TRANSISTORS: Set of 6 (HF and LF) including 1 watt matched pair. heat sink and diode. 13/8 the set: Of'44 (or rguit. t. 6/9. 0045 
4/6, OC81 5 /6: matched pair 12/ -. PXC 101A 4/8. matched pair 9/6, PXA 101 3/9, AF 115 4/8. SB 305 2/ -, Submin.Germanium diode 1/3 
Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues -out stocks move too quickly i Kindly 
make provision for additional postage and packing charges to avoid delay. 

TERMS: CASH WITH ORDER or C.O.D. ON ORDERS OVER 10/. 
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Make YoeirAbiliq 

PAY 
UNLIMITED OPPORTUNITIES exist today for "getting 
on" . but only for the fully trained man. Let I.C.S. tuition 
develop your talents and help you to success. 

STUDY IS EASY with I.C.S. guidance. The courses are 
thorough. Printed manuals, fully illustrated, make study simple 
and progress sure. 

YOUR ROAD TO SUCCESS can start from here -today. 
Complete this coupon and post it to us, for full particulars of the 
course which interests you. MODERATE FEES INCLUDE ALL 
BOOKS. 

Take the right course now 
ADVERTISING & ART 
Copywriting 
Layout a Typography 
Commercial Illustrating 
OR A Water Colour 

BUILDING & CIVIL ENGINEER. 
ING 
Architecture, Bricklaying 
Building Conetrnetten. 
Builders Draughtemaa 
interior Decoration 
Quantity Surveying 
Heating & Ventilation 
Carpentry & Joinery 
COMMERCE 
Book -keeping 
Aocoantancy a Costing 
Business Training 
Office Training 
Purchasing, Storekeeping 
Secretaryship 
Shorthand & Typing 
Computer Programming 
Small Business Owners' 
DRAUGHTSMANSHIP 
Architectural, Mechanical 
Drawing Office Practice 
ELECTRONICS 
Computer & Maintenance 
Electronic Technicians 
Industrial Electronics 
FARMING 
Arable & Liveetoek 
rig a Poultry Keeping 
Rabbits A Chinchillas 
GENERAL EDUCATION 
O.C.E. eublects as Ordinary a 
Advanced Level 
Good English 
Foreign languages 

HORTICULTURE 
Home Gardening 
Park Gardening 
Market Gardening 

MANAGEMENT 
Business Management 
Betel Management 
industrial Management 
Office Management 
Personnel Management 
Works Management 
Work Study 
Feremanehip 

MECHANICAL & MOTOR EN- 
GINEERING 
Engineering Maths. 
Diesel Engines, Welding 
Industrial Instrumentation 
Workshop Practice 
Refrigeration 
Motor Mechanic., etc. 

POLICE 
Entrance Examination 

PHOTOGRAPHY 
Practical Photography 

RADIO, TV & ELECTRICAL 
Servicing & Engineering 
Radio Construction (with Kits) 
P.M.O. Certificates 
Telecommunication, 
Electricians' 
Electrical Contractors 
SELLING 
Company Reps. 
Sales Management 
Marketing 
WRITING FOR PROFIT 
Short -story Writing 
Free -lance Journalism 

INTENSIVE COACHING for all principal examinations 
-G.C.E., Secretaryship, Accountancy, Engineering, 
Work Study, Management, Radio, Architecture and 
Surveying. 

Member of the Association of British Correspondence Colleges 

Stmt rivu'a: rífe 
INTERNATIONAL CORRESPONDENCE SCHOOLS I 

(Dept. 172) 

Intertext House, Parkgate Rd., London, S.W.I I 

Send FREE book on 

Name 

Address 

Occupation 
11.63 I 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

November, 1963 

ADAMIN- 
by LITLSOI.D 

These new ADAMIN micro 
soldering instruments supple- 

ment the well -known 
LITESOLD models for 

special applications and 
still further extend our 

very comprehensive 
range of specialised 

soldering equip- 
ment. 

Bit sizes now 
[Sin. to 

A POPULAR ADAMIN 
MAINS MODEL 

The CIOL (shown on bench stand) Is 
probably the smallest mains voltage 
model in the world. Bit dia. 332in., 
length 7in., weight }oz. (less flex). 
Heats in 30 secs. 

Brochure No. S10 sent free on request 

Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS LTD 

28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams: Litesold Croydon 

SPECIAL!! 
"LAFAYETTE" 

7in. Std. I ,200ft., 1216 
7in. L.P. 1,800ft., 1St- 
7in. D.P. 2,400ft., 25'- 

EXCLUSIVE TO 
GEE'S! 

AMERICAN 
"SHAMROCK" 
Professional quality 

7in. L.P. 1,800ft., 15/6 

Sin. S t d. 600f t. 816 
7in. Std. I,200ft. 1216 
Sin. L.P. 900ft. 101- 

5,a-in. L.P. I,200ft. 1216 
7in. L.P. 1,800ft. I5f- 
4in. D.P. 600ft. 91- 
Sin. D.P. 1,200ft. 151- 

51in. D.P. 1,800ft. -.. 2216 
7i n. D.P. 2,400ft. ... 25 f- 

AMERICAN "CBS" TAPE 
Sin. Std. 600ft. CIP -61 .. 13'- 
511n. Std. 9001f. .CIP -91 .. 16 - 
7in. Std. 1,2008. (CIP -12) .. 21 - 
Sin. L.P. 900ft. (LP -9) .. 16 - 
51in. L.P. 1,200ft. (LP -12) .. 19 6 
7in. L.P. 1,800ft. (LP -18) .. 28 6 
5in. D.P. 1,200(1. (CMXP -12) 32!- 
S1in. D.P. 1,80011. (CMXP -181 37 -- 
7in. D.P. 2,40011. (CMXP -241 47 - 

SPARE SPOOLS, 4in. P. & P. 2I- per order lover !3 pce1 
kin., í m., 2 - each; )rue). Other types available. 5.A. E. 
7in. 2j6; 81 in. 5; -. for Bumper Tape and Accessories hot. 

Obtainable only from:- Special discounts for quantities. 

GEE BROS. (RADIO) LTD., Dept. P.W.11 
15 LITTLE NEWPORT ST., LONDON W.C.2 
(Adjoining Leicester Sq. Tube) GER 6794 /1453 
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frequency the response is about 50 per cent of 
maximum. This is essential, of course, if the 
medium frequency audio sidebands are to be 
retained and there is not to be too much treble 
suppression in the r.f. /i.f. stages of the set. This 
means, therefore, that any interfering signal 
displaced up to, say, 6 kc /s from the tuned 
frequency will cause a response or output. 

Tuned 
frequency 

too. /. 

50 

O 
-6kc /s 0 4-6kcis 

Fig. I: Response curve of an average receiver. An "inter- 
fering signal about I 2kc/s away from the tuned frequency 
would not cause any trouble, but a signal 6kc /s away 
would result in a 6kc /s whistle due to beating as explained 

in the text. 
Now, if the response is narrowed still further, 

as shown in Fig. 2, although the response to 
interference 6 kc /s either side of the tuned 
frequency is only about 5 per cent (26dB down), 
treble sidebands of the modulation would also be 
suppressed by the same amount and the repro- 
duction would be very poor indeed. 

Suppression of the order of 26dB is not sufficient 
to "kill" the whistle effect completely, though it 
goes a long way towards minimising it, and if the 
treble response of the set is down audio -wise at 

Tuned 
frequency 

5 it 

o - 6kc/s --- 0 -t 6kc /s 

Fig. 2: If the overall response is narrowed as shown here 
the sideband components of the modulated signal would 
be severely attenuated and bad treble cut would spoil the 
reproduction. This is not a solution to the problem of 

adjacent station interference. 

637 

II 

u 

Fig. 3: A simple series -tuned wavetrap or rejector circufi. 
The coils should have a Q value of preferably not less than 
250 and the capacitor should have a maximum value of 
500pF for all -wave use,, 300pí for m.w. use or 100pF for s.w. 
use. Connection should be either across the aerial and earth 
sockets of the set (across the operating frame aerial or 
ferrite rod winding in the case of a portable) or between 
the metal chassis of the set and the signal grid on the 
frequency changer valve. On a.c./d.c. sets capacitive 
isolation is essential to avoid the risk of electric shock. 

1009. 

R 

Tuned 
frequency 

Fig. 4: The type of trough introduced by the rejector. 

6 kc /s, then the two attenuating factors together 
would amost certainly eliminate the disturbance; 
but narrowing of the overall response is not 
generally a practical way out of the trouble. 

If there is only one interfering signal, the result- 
ing whistle can almost certainly be cleared by a 
high -Q series -tuned rejector of the kind shown in 
Fig. 3. Such a rejector "looks" to signal at the 
tuned frequency as pretty well a dead short, while 
to signals at frequencies outside the narrow 
response there is virtually zero attenuation. The 
idea is shown in Fig. 4. 

To get the system to work, the narrow response 
of Fig. 4 must be superimposed at the point of 
interfering signal upon the response of Fig. 1, as 
shown in Fig. 5. Here it is supposed that the 
interfering signal is plus 4 kc /s away from the 
wanted signal. Thus, the flylead of Fig. 3 would 
be connected to the appropriate coil or coil section 
and VC1 would be adjusted until the rejector is 
tuned exactly plus 4 kc /s from the wanted signal. 
As VC1 is tuned over the wanted carrier, the 
signal would dip, would then rise and close by 
would be a point where the whistle would 
disappear almost completely -how well depending 

Short circuit 
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-3kc/s O +4kc/s 

Fig. 5: Here is shown the rejector adjusted to suppress an 
interfering carrier plus 4kc /s from the tuned frequency 
of a receiver. The degree of attenuation to the unwanted 
signal given by the rejector is governed by the efficiency 

or Q value of the circuit. 

upon the efficiency, or Q value, of the rejector 
circuit. 

If there are several whistles, it is not feasible 
to employ a number of rejector circuits as they 
tend to interact with each other. and unless the 
circuits are expensively designed it is virtually 
impossible to improve matters. Nevertheless, even 
with several whistles, quite a relief is secured by 
getting rid of the strongest one. 
Connecting the Rejector 

The rejector circuit is often best connected 
between the aerial and earth sockets of the receiver 
or tuner, but if this results in too much loading 
across the circuit and a reduction of effective Q. 
the combination can be tried between the signal 
grid of the frequency changer valve and the metal 
chassis of the set. 

It is perfectly in order to use the rejector with 
portable sets. Here it should be connected to 
chassis on the capacitor side of the rejector and 
to the slider of the aerial wavechange switch on 
the other side, so that irrespective of waveband to 
which the set is tuned the rejector is always 
effectively across the operating winding of the 
frame or ferrite rod aerial. On a.c. d.c. receivers 
care must be taken to prevent electric shock- 
particularly to the uninitiated and the young in 
the family -and no connection whatsoever should 
be made direct to chassis. 250 volt a.c. working 
capacitors of not greater than 1,000 pF should 
always be used for isolation. 

Construction 
Construction is very straightforward and needs 

little comment. The rejector can easily be housed 
in a coffee, cocoa or tobacco tin. The capacitor 
and coils should be mounted inside with an outside 
knob for tuning and a couple of sockets or ter- 
minals for connecting to the set. 

With an all -wave (or long wave and medium 
wave) version it is desirable to employ a simple 
wave -change switch to avoid having to alter coil 
taps when changing band. Mainly, however, the 
device is designed to tune the medium waveband 
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only, in which case a high -Q medium wave coil 
and a tuning capacitor (preferably air spaced) of 
0.0003µF are required. Suitable high-Q coils and 
capacitors are readily available from most of our 
component advertisers. The coil should have a Q 
of 250 or so. 

The rejector has been used in conjunction with 
a high -quality a.m. tuner to eliminate most of the 
mush and whistles around 208 metres with con- 
siderable success. 

For Television 

A similar rejector for suppressing pattern inter- 
ference due to an unwanted carrier close to the 
vision frequency on Band I channels can he made 
along similar lines. A suitable circuit, with con- 
struction details, is given in Fig. 6. 

From 
aerial To set 

Metal screening 

Fig. 6: A simple TV rejector circuit for clearing pattern 
interference produced by an interfering r.f. signal within 
the vision passband. The coil is 2 turns of 18s.w.g. tinned 
copper wire, ;in. diameter, self-supporting, tapped at 

i -turn from aerial end. 

Tuned frequency 
of rejector 

o 
Frequency of TV 
signal for attenuation 

Fig. 7.Showing how the rejector of Fig. 6 can be used as a 

signal equaliser. Point X on the curve reveals the degree 
of attenuation. 

The idea can also be extended for equalising 
the signals in Bands I and Ill at the end of a tele- 
vision downlead. Usually the Band I signal is 
several times stronger than the Band III signal, 
meaning that the Band 1 signal requires a few 
decibels of attenuation relative to the Band Ill 
signal. By using a rejector of the type shown in 
Fig. 6 is can be adjusted on the Band I channel 
to introduce sufficient attenuation as to balance 
with the Band 111 signal. as shown in Fig. 7. Here 
the rejector is tuned to one of its sloping sides 
until the required degree of signal attenuation is 
in trod uced. 
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Make 
up one 
of these 
latest type 
heaters ideal for 
bathroom, etc. They 
are simple to make from 
our easy -to- follow instructions - 
uses silica enclosed elements designed for 
the correct infra -red wavelength (3 microns). 
Price for 750 watt element and metal casing 
as Illustrated 19/8, plus 2/6 poet and ineue- 
auce. 

Infra -Red 

Heaters 

Limited Quantity Only 
Waterproof heater wire. 16 yds. length. 
70 watts. Self- regulating temperature 
control. 10/ -, post free. 

Morganite Potentiometers 
Single and 2 -gang types 
available. Standard 
size with good length 
spindle, all new 
and boxed. Single 
Wee, 1/- each, 
values available: 5K, 
20K, 25K, 50K, 100K, 
250K, 1 meg., 2 meg. 
Gang type 8/- each -values available: 
51i f 5K, 100K f 100K, } meg. ± } meg., 
2 meg. f 2 meg. 

Microphone 
Inserts 
American made. Dyna- 
mic type. Real bargain 
at 8/8, plus 6d. postage. 

PRACTICAL WIRELESS 

CABINET & PICK -UP 
Made for a famous company 
intending to make a Battery 
Record Player but changing their 
minds. This is an extremely fine 
looking cabinet, must have cost 
at least £2 to make. It Is complete 
with handle and fasteners as 
Illustrated. Alec included In the 
parcel is a Cosmocord pick -up 
with crystal cartridge and sapphire 
stylus. Both items new and per- 
fect. Only 19/6. plus 4/6 post and 
insurance. 

DO YOU EVER FORGET? 
This Poriet Secretary could eliminate the trouble (often embarrass- 

ment) your forgetfulness causes 
you -she mill stay 

s 

your 
jacket pocket and as fat as 
you can think sh, will capture 
and store- ideas -motes -for- 
mulas - appointments - any- 
thing you can say or sing! then 
at your command she will play 
them all back to you. 

Undoubtedly one of the smallest precision tape recorders made. 
Entirely controlled by push buttons, you can record and play back 
with the instrument in your pocket. It is a full -function machine 
using standard tin. tape and easy to replace batteries. Speaking 
and playing back is from the same (crystal) microphone. 
Specifications: Dimensions: 61 x 21 x 1 }in. Weight: 14 oz. Recording 
time: 12 mins., rewinding time 4 mina. Recording system: D.C. Bias, 
Erasing system: Magnetic erasing, wow and Rutter: Within 1 %, 
and frequency response: 500 -1,200 Os (within -6db). 
Price £9.19.6. Complete ready to work. 

i-r -THIS MONTH'S SNIP 
Tape Recorder for Spares. 
This month, if you act 
quickly, you can have 
complete transistorised tape 
recorder at a "give away" 
price. The tape recorder has 
not been used but may be 
slightly faulty. We therefore 
sell it for Its spares value only. 
It contains among other 
things: Tape head, suitable 
for dual track working. 4 
transistor push -pull amplifier. 
251e. P.M. speaker. 3 volt 

tape motor with pulleys and drive mechanism, volume control. 
record-erase-playback-off lever action switch. All assembled 
in a plastic case with carrying handle. Every item listed above 
is warranted in good working order and if not so, will be replaced 
free of charge. 

The whole offered at lem than the tae of the mapSfler 
alone, namely 45/ -, plus 2/6 carriage. 

Crystal 
bps 8/6 

Suppressor Condenser 
Stop your 
drill or other 

2rf8so ".SF appliances Interfering 
with your or your neighbours' radio or 
television. Simple instruction, given. 
1/6 each. 12 /- dozen. 

Beginner's Superhet 
As supplied to 
many schools 
and colleges. 
A s i m p l e 
basic superhet 
-easy to un- 
derstand and 
which can be 
progressively 
extended - 
Ideal for students- components include 
-valves -metal rectifier tuning condenser 
-LF. transformers, etc. In fact complete 
superhet except speaker. Price £3 plus 
3/- pot and insurance. Data included 
free or sep. 1/6. 

TV CAMERA LENSES 
16 mm. lens in mount, 18.5 and triple 
anastigmatic suitable for vidicon tube, 
£3.10.0. 

Tula fine cabinet 
ae Illustrated but 
lees control knobs 
is available this 
month at a 
special snip price 
of 12/6, plus 3/6 
poet and 
Insurance. 
Size is 13 }in, 
x gin. s 
4in. and it 
is nicely 
covered in 
two tone 
I.C.I. 
labels. 

Cabinet Snip 

Bargains For Callers 
We always have plenty, e.g. T.V. 
Cabinets, ideal for shelves etc., 2/8 each. 

MAINS MOTOR 
Suitable to drive tan, small model drilling 
machine etc. A.C. only self starting. Size 
tin. diameter by tin, long (plus spindle). 
Only 9/8, plus 2/6. 
Tape recorder type motor eyncronons 
working 230 volte, 12/6, plus 2/6 post. 
Ditto but more powerful 20 / -, plue 2/6. 

"CORONET" Mk. III 
An excellent pocket size set using 3 MAT transistors for the oscillator 
and I.F. stages and 3 junction types including a matched pair for the 
output stage. It fully covers the medium -wave band and that part 
of the long -wave band to bring in B.B.C. light. The circuit includes 
a highly efficient slab aerial and Plessey tuning condenser incorporating 
wave change switch. Overall size approximately 45 x 25 x 14ín. 
Supplied complete with carrying case, this two-wave pocket met Is 
available whilst stocks last at the very low price of 23.12.6. 

MULTI -METER BARGAIN 
Model number EP10K. Extra wide scale fitted corner wise for com- 
pactness, extra accurate as it uses 1% components. Sensitivity 10,000 
ohms per volt A.C. and D.C. ranges. D.C. voltage up to 1.2KB In 5 
ranges. A.C. voltage up to 1.2KV 5 ranges. D.C. current up to 300mA 
3 ranges. Resistance up to 2 meg. Capacities .005 to .15 mid and 
decibels. Complete with full instructions and test prods and battery 
for ohms range. A real bargain not repeatable once stocks cleared. 
Price 53.19.8. Carriage and insurance 

BUILDING THE DOUBLE BEAM 'SCOPE? 
We can supply VCR517 brand new, 6 /6, plus 8/6 carriage and packag- 
ing, also 1750 v. maim transformer, 22/8, plus 6/6 carriage and 
packaging. Other parts in stock, send for list. 
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Speaker Bargain 
121n. High. 
fidelity loud- 
speaker. 
High flux 
permanent 
magnet type 
with stand- 
ard 3 ohm 
speech coil. 
Will handle 
up to 12 watts. Brand new, by famous maker. 
Price 27/6, plus 3/6 poet and Insurance- 

Hi -Fi Speakers 
B.M.L Ceramic magnet 12,000 lines, else 
13 x gin. (roughly equivalent to 12in. round 
speaker). Bass frequency 40 -50 /a 
Handles up to 10 watts. Price 8318, plue 
b/- carriage and ins State whether 15 ohm 
or 3 ohm. 

Fluorescent Light Bargain 
Kit of parts comprising: choke, two lamp 
holders, starter 
holder and 
starter. 
40 watt., 
19/6: 80 
watt., 27/6. 
Plus 2/6 poet and insurance. 

Building A 'Scope? 

3in. oscilloscope tube. American made 
type No. 35'P7, 6.3 v. 0.6 amp. heater, 
electrostatic deflection, brand new and 
guaranteed with circuit diagram of Mepe, 
18/- each, plums 2/6 poet and Insurance. 

Adjustable Thermostat 

Minable for Industrial or domestic purpMme, 
such ae ooatrolling furnace oven, Immerdo 
heater etc. Can also be used as fseneeIM 
or fire alarm. Made by Sunvic these are 
approximately 17in. long and adioetable over 
a range 0 to 550 F. The contacts are rated 
at 15 amps., 230 volts, and the adjustment 
spindle, which comes to the top, can be 
fitted with flexible drive for remote 
control or just a pointer koob for local 
control. Listed at £3 or £4 each, these are 
offered at only 8/6, plue 2/6 potage and 
insurance. 

Ice -Stat 
Thle Is a small thermostat whleh cute na 
and off at around freezing point. Hu many 
wee, one of which could be an Ice warning 
device to be fitted under your motor ear. 
Price 7/6. Poet 1/-- 

SIMMERSTAT HEATER 
REGULATOR 

Suitable to control elements, heaters, 
soldering irons and boiling rings up to 2,500 
watts Complete adjustable, normal price 
55/- each, special snip price 1916. plus 1/6 
postage and insurance. 

15 amp. Thermostat 
Adjustable over fairly wide range of 
temperatures but set for 70 °F., suitable for 
wall mounting to control room heatera 
Exceptional bargain at 9/6, plus 1/- post 
and insurance. 

ELECTRONICS (CROYDON) LTD 
266 LONDON ROAD, BROADGREEN, CROYDON 

(Opposite SAVOY CINEMA) 
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'IMPROVED 
Modern styling in light T 
grey with legible black 
engraving. 

Constructed to with- 
stand adverse climatic 
conditions. 

Ever ready case, includ- 
ing leads, prods and 
clips. 

Improved internal 
assemblies. 

Re- styled scale plate for 
easy rapid reading. 
2 basic scales, each 
2.5 inches in length. 

New standards of accur- 
acy, usingan individual 
calibrated scale plate 
d.c. ranges 2.25% f.s.d. 
a.c. ranges 2.75% f.s.d. 

Available accessories in- 
clude a 2500V d.c. 
multiplier and 5, 10 
and 25A shunts for 
d.c. currant measure- 
ment , 

STANDARDS OF ACCURACY 

N 1 
MULTIMINOR 

AND 

RELIABILITY 
The Mk. 4 MULTIMINOR is an 
entirely new version of this famous 
Avo instrument and supersedes all 
previous models. It is styled on mod- 
ern lines, with new high standards of 
accuracy, improved internal assem- 
blies, and incorporating panclimatic 
properties. 

The instrument is supplied in an attractive 
black carrying case, which also houses a pair 
of leads with interchangeable prods and clips, 
and an instruction booklet. It is packed in an 
attractive display carton. Robust real leather 
cases are available, if required, in two sizes 
one to take the instrument with leads, clips 
and prods, and the other to house these and 
..Iso a high voltage multiplier and a d.c. shunt. 

D.C. Current: 100µA (.s.d. -IA f.s.d. in 5 ranges RESISTANCE: 0 -2110 in ranges using 1.5V cell. 
A.C. Voltage: 10V f.s.d. -1,000V f.s.d. in 5 ranges SENSITIVITY: 10,0000 /V on d.c. Voltage ranges. 
D.C. Voltage: 2.5V f.s.d. -1.000V f.s.d. in 6 ranges. 1,0001)/V on a.c. Votress ranges. 
D.C. Millivolt range : 0 -IOOmV f.s.d. 

ID For full details of this great new pocket size instrument, write for descriptive leaflet. 

voArJ ̀ J LTD AVOCET HOUSE - 92 -96 VAUXHALL BRIDGE ROAD LONDON, 5.W.1 - Tel.: Victoria 3404 

MM17 
144 

The Newa Picture -Book' way of learning S If* ELECTRICITY(5voLs) 
ELECTRON ICS (6vois) 

You'll find it easy to learn with this out - 
standingly successful new pictorial method - 
the essential facts are explained in the 
simplest language, one at a time; and each 
is Illustrated by an accurate, cartoon -type 
drawing. 

The series will be 
of exceptional 
value in training 
mechanics and 

technicians in Electri- 
city, Radio and Electronics. 

WHAT READERS SAY 
"Learnt more in part 1 than the previous 2 years." L.M.J., 
Durham. "I am convinced that I am on to something 
rally worth while." J.L.P., Fife. "Without doubt they are 
the easiest to follow books I have ever studied." W.J., 
Aylesbury. "Congratulations on a well planned easy to 
learn series." M.K., Horsham. "First class, I cannot 
praise them too highly." J.J., Taunton. 

A TECHNICAL PRESS PUBL ICATION 

The books are based on the latest research 
into simplified learning techniques. This 
has proved that the Pictorial Approach 
to learning is the quickest and soundest 
way of gaining mastery over these 
subjects. rNlIN III NM IrWIMI IN NEU 

To Selray Book Co., 
60 Hayes Hill, Hayes, Bromley, Kent 

Please send me Without Obligation to Purchase, Basic Electricity/ 
Basic Electronics on 7 Days Free Trial. I will either return set, 
carriage paid, in good condition within S days or send down 
payment of 10 /- (Basic Electricity) followed by 6 fortnightly pay- 
ments of 10 /-, Down payment of 12/- (Basic Electronics) followed 
by 6 fortnightly payments of 12/ -. Alternatively, I will send 63/- 
(Basic Electricity -6 parts), 75/- (Basic Electronics -0 parts) 
post free. This offer applies to United Kingdom only. 
Tick against set required (only one set allowed on free trial). 
BASIC ELECTRICITY D BASIC ELECTRONICS D 
Signature_------._..---......_.._._........._.. ....._..._..__......__._.....__ _ 

(If under 21, signature of parent or guardian) 
BLOCK LETTERS BELOW 
Name 
FULL POSTAL 
Address__._-_-....._...._..._... .__...._.__.._........__...__._ 
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AUDIO 
LEVEL 
INDICATOR 

By C. MORGAN 

THE noise level indicator described in this issue 
was developed mainly for the setting up of a 
recording studio. Since then many other 

practical uses for this very versatile indicator have 
been discovered. Some of the uses have been to 
test the sound absorbed by certain materials in use 
in the studio, setting .up of the loudspeakers in a 
display field so that all sections of the audience 
receive good information (badly needed in certain 
open -air displays) and laying out of the stereo 
loudspeakers to get the best effect possible. 

Other applications include the monitoring of 
recordings, thereby dispensing with the monitoring 
headphones, leaving the ears free, and enabling 
the operator to stop the recording when the sound 
level is too faint to be recorded. 
It can also be used with an 
extended microphone on an 
umbrella to give a directional 
effect from one position only. 

Although sound reflectors are 
available the price may be 
beyond the pocket for some en- 
thusiasts, but if an old 'umbrella 
is pressed into service, with the 
microphone positioned as shown 
in the drawing (Fig. 4). a very 
directional effect can be pro- 
duced. This is so effective that 
the writer has abandoned his 
solid reflector in favour of a 
small umbrella which is very port- 
able, takes up little room and 
can be stowed away when not in 
use. 

The Circuit Construction: 
Sound Amplifier Stage 

The microphone is of the 
moving -coil variety, the one in 
use being an ex -Army hand -set 
type which requires the use of 
a step -up transformer. If the in- 
tending constructor does not 
wish to use a moving coil type a 
crystal type will work just as well 
but due to the higher output the 
step -up transformer will not be 
required. 

The output of the transformer, 
or the crystal microphone, is fed 
into a two -stage transistor ampli- 
fier, the output of which is coup- 

- 

-)1( See 

oup- 

See text 
for information 
on microphone 

-and 
transformer' 

A directional aid for setting up 
microphones and loudspeakers 

led to a rectifier into a moving -coil meter. The 
battery supply is 9V, miniature deaf aid type. 

No special requirements are specified as to the 
layout of the wiring, except to keep the connecting 
wires of the transistors cold when soldering them 
into position. The use of heat shunts, in the form 
of a pair of flat -nosed pliers, will suffice. 

The mounting of the battery is simplicity itself. 
Two small pieces of hin. thick paxolin were 
obtained from a run -down 90V battery, the brass 
clips were taken from a 4W torch battery 
and bent to suit. These were then clipped 
to the paxolin with paper staples and a 
blob of solder placed on each one and marked 
( -) and ( +). 

Fig. i: The circuit diagram. 

t. 

T 

Fig. 2: A view of the assembled unit. 
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r " ""'", Battery j switch 

: 
Microphone 

- . 
e . a 

s. 

Meter on 
back panel . 

of case. . 

, 
Die east metal box. 

Fig. 3: Details of the front of the case. 

The second piece of paxolin was then fitted, two 
pieces being held in place while the holes to take 
two self -tapping screws were drilled. The reason 
why two pieces of paxolin were used is to prevent 
the connections to the battery (carried by the top 
piece) shorting out to the case. If the , level 
indicator is to be used with other than gentle 
hands the battery can be taped into position. 

Using the Umbrella as a Sound Reflector 

Two types of umbrellas were tried out, the first 
being a large conventional cloth one. This had 
a marked directional effect but a lot of sound was 
lost due to the porosity of the material covering 
the frame. Painting the inside with a silver paint 
reflected the sound rather better but also reflected 
the sun's rays so well that it damaged the plastic 
container of the mike. 

Anyone intending to experiment with the sole 
purpose of solar heat in mind will have no 
difficulty in obtaining heat in the order of 112 °C +. 

The second type of umbrella tried was an 
Empire one of conventional size, the diameter 
being only 2ft 6ín. across. It is made of plastic, 
which is an almost perfect medium for reflecting 
sound, and unless coated with a surface reflecting 

Umbrella cloth 

Microphone 
(position on stick 

for best effect 

Clip Handle 

Umbrella frame 

Fig. 4: Details of the modified umbrella. 
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paint will not damage the 
microphone. 

One other very good point in 
favour of the Empire umbrella 
is that the rod supporting the 
ribs, etc., is made of hollow 
light metal. When the sound 
focal point has been found in 
the umbrella (about 5in. from 
centre) the handle and the point 
that projects through the frame 
can be sawn off. The micro- 
phone leads can then be fed 
through the rod and in that way 
making a far neater job. 

If a lin. diameter "Terry " 
clip is secured to the micro- 
phone with the assistance of a 
small self- tapping screw the 
microphone can be slid along 

the rod to widen or narrow the sound angle. 
If, then, the termination of the microphone is 

plugged into the noise level indicator, and the 
reflector is beamed on to a distant sound, the 
meter will indicate when the maximum sound has 
been obtained. 

COMPONENTS LIST 

Resistors: 
RI !MD R3 6.8E2 
R2 5.6kí2 R4 !MCI 
VRI 5kfl miniature potentiometer 
RJ R4 are* watt 

Capacitors (paper): 
CI 0.1µF C2 0.1µF C3 0'1µF 

Semiconductors: 
TRI 0071, or equivalent 
Tr2 0071, or equivalent 
DI Any suitable germanium diode 
Miscellaneous: 
Moving coil microphone and matching trans- 
former. Die cast metal box to suit either internal 
or external microphone, as desired. Indicator 
knob and reference dial marker. 9V deaf -aid 
battery. Paxolin and brass connectors. Self - 
tapping screws. Insulated connecting wire, etc. 

This set -up can also be used for the transmission 
of sound in mainly one direction only. A 
miniature (2 1in.) loudspeaker was installed in place 
of the microphone and connected to the tape 
recorder extension loudspeaker socket. A micro- 
phone was set up at a distance of 100yd, using the 
described noise level indicator. 

The loudspeaker was placed into position 
approximately in the centre of the umbrella and 
then pointed in the direction of the indicator, when 
maximum signal reading was obtained in that 
position. The loudspeaker was then moved in and 
out of the umbrella and a position was obtained 
on the rod where, if the reflector was taken away, 
a loss of two -thirds of the total volume was 
indicated. 

-continued oa page 662 
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9aota6oì fo«ßA RGA INS 

`te 

RADIO & T. V. 

COMPONENTS 
[ACTON] 

LIMITED 

L A.M. P.M. PRRMRABILITY TUBER FOR ALL TRANSISTOR 
OPERATION. Sim 21 x 2f in. approx. By famous manufacturer. 
A.M. -I.F. 410Bc /s. F.M.-I.F. 10.7 Mc/e. A.M. coverage from 1,620 Bc /e- 
6251(c /s. F.M. coverage 108M0- 8811k/& Circuit diagram 2/1 YAM* 
with Tuner. M / -. Plus 1/- P. d P. 

1 TRANSISTORISED COCHET RADIO with printed elrtcdt, m1n1- 
earpiece, high gain ferrox slab aerial No aerial or earth required. 
To build yourself for completely personal listening. 41 x 31 z 11ía 
Luxembourg in favourable areas Only H11-. P. d P. 2/6. All para 
available separately. 

I. A.0. /D.O. POCKET MULT1 -11ETER KIT. 21n. moving ore mete 
scale, calibrated in A-C. /D.C. volta, ohms and mIIUampe. Voltage 
range A.C. /D.C. 0-50, 0.100, 0.260, 0.600. Mllilamps 040, 0-1000 
Ohms ranges 0- 10,000, 0- 100,000, 1616. P. L P. 2/ - Wiring diagram 
1/. free with parts 

4. SIGNAL GENERATORS: Cash S7A.0, or S0/- deposit and 6 monthly 
payments of 21/0. P. d P. 8/8. Coverage 100 ko/s to 100 Mch on 
fundamentals and 100 Mc /s to 200 Mc /s on harmonic. Case 10 x 
60 x 59in. Three miniature valves and Metal Rectifier. A.C. main 
100/260,. Internal modulation of 400 c.p.e. to depth of 30 per mot. 
Modulated or unmoddated R.F. output continuously variable 100 
millivolts. C.W. and mod. switch, variable A.F. output. Magid 
eye se output indicator. Accuracy 2 per cent. 

5. SIGNAL GENERATORS. Cash 15.5.0. P. d P. 616. G venge 
120 Ws to 84 Mc /e. Case 10 z 61 x 4014. Sloe of male 61 z 3114. 
2 valves and rectifier. A.C. mains 230 -250v. Internal modulation 
of 400 e.p.s. to a depth of 30 per cent. modulated or unmoduiated 
R.F. output continuously variable 100 millivolts. C.W. and mod. 
switch variable A.F. output and moving coil output meter. Aoomaoy 
± 2 per cent. 

6. STAAB 46. 9 v. BATTERY RECORD PLAYER complete with pickovpF 
and deck. A completely portable player. Head protected by plsstM 
dome with a brush which cleans the stylus as it rises Into playing 
position. 45 r.p.m. Auto on -off switch governed motor, attractias 
two-tone grey finish, 52.0.6. P. 8 P. 2/.. 

7. CARRYING CASE for STAAR 45 or COMPLETE KIT beautlfolly 
styled In two tone with record compartment. Specially designed to 
take player and amplifier. Just screw in and connect up. An parta 
available separately. Case only SE/6. P. & P. 6/.. Complete kit 
56.10.0. P. & P. 5 / -. 

0. TRANSISTORISED AMPLIFIER, suitable STAAR 45. Output I watt. 
Site 40 x 211n. Printed circuit, tone /volume controls phi. 4 translators 
Push -pull output complete with lin. moving coil *esker. Built 
and tested, 40/6. P. & P. 21 -. 

e. CHANNEL TUNER I.P. 16-19 Mc/s. Contlnoously tunable from 
174.216 Mcrs. Valves required -PCFS0 and PC184 (lu series). Cover 
BBC and ITA rangea. Also Police. Flee and Tarte, etc. Brand new 
by famous maker, 10 / -. P. & P. 3/ , 

10. B.S.B. MONARCH ÚA14 WITH FUL-FI HEAD. 4- speed, plays le 
records, 121n., loin. or lin. at 16, 33, 46 or 78 r.p.m. Intermixed 

l01n. and 1214- records of the same speed. Has manual play 
position: colour brown. Dtmenefons: 129 x 10114. Space required 
above baseboard 41ín., below baseboard 2110. Fitted with Full-Ft 
turnover crystal head, 55.19.0. P. & P. 6/6. 

1L POCKET MULTI-METER. Oise 31 z 21 z 11in. Meter Gee 29 x Ilfn. 
Sensitivity 1,000 O.P.V. on both A.C. and 13.0. A.C. and D.C. volta. 

' 0.15, 0 -150, 0- 1,000. D.C. carrent 0.150 me.. Reeisanc 0.1002 P. 
Complete with test prods, battery and full instructions, M/ -. Plus 
1/6 P. o P. 

12. 8 -watt PUSH -PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER. 
A.C. mains 200.250 v. Size 109 x 69 z 24tH. 5 valves. For off 
with all maker and types of pick -rep and mike. Negative feed back - 
Two Input, mike and gram, and controls for same. Separate controls 
for Base and Treble lift. Response fiat from 40 cycle, to 15 kc /a. 
2 dB down to 20 Ws. Output 8 watts st 5 per cent total distortioa. 
Noise level 40 dB down all hum. Output transformer tapped for 3 and 
16 ohms speech coils. For use with Std. or L.P. recorda, mudeal 
instrumenta such as guitare etc. Suitable for email halls, 58.10.0. 
P. a P. 6/-. Crystal mike to sait 15/-. P. d P. 2 / -. Bin. P.Y. BPeakta 
to cult, 12 /6. P. a P. 2/.. 

13. INDOOR AERIAL for ITV /BBC /FM. Complete with etandard Soizgl 
plug. Heavy chrome extending dipoles -7ft. fully extended. Plies 
straight Into T.V. or VHF Tuner. Fully directional, 10/6. P. a P. 1/5. 

14. NO MORE PLAT BATTERIES. Charge your own battery overnight 
with this wonderful Little charger. Output 6 and 12 volte 2 am 
Input 200.250 v. A.C. malus. Maine lose incorporated. Attractive 
silver hammer finished case e z S x 31na Complete with leads and 
battery clips only 21 / -. P. & P. 316. 

21 b HIGH STREET 
ACTON, LONDON, W.3. 

ALL ENQUIRIES S.A.E. 
GOODS NOT DISPATCHED OUTSIDE U.K. 
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TEST METERS 

00880E TYPE 1086 DOUBLE 
BEAM OSCILLOSCOPE& A few 
only of these modern scopes, over- 
hauled and in perfect order ONLY 
£46. Further details on request. 

AMERICAN DESK TELEPHONE 
complete with handset. Non -dial 
type, but has internal bell. Ideal 
for extension or inter -com. BRAND 
NEW. ONLY SO / -. (Post 4/ -.) 

ÁC06 39/1 STICK MIKE with 
screened lead and table staad. 
ONLY 82/8. (Poet 1 /8.) 

20,000 OHMS PER VOLT MODEL TP-66 
(illustrated). Reads voltages up to 1000 D.C. 
at 20,000 ohms per volt and A.C. at 10,000 o.p.v.; 
D.C. current to 500 mA; Resistance to 10 Mega 
Capacitance to 0.11.1.F; Decibels from -20 to 
-1.16. Size 35.a 6} x 15in. 46.19.6. 
2000 OHMS PER VOLT MODEL TP -10. Reads 
A.C. and D.C. volts up to 1,000; D.C. current 
to 600 mA; Resistance to 1 Meg.; Capacitance 
to 11.1,F; Decibels from -20 to +86; Output 
lack for Audio measurements. Sloe 34 z 6 z 
loin. 43.19.8. 
80,000 OHMS PER VOLT MODEL 500. Reads 
voltages, up to 1,000 U.C. at 30,000 ohms per 
volt, and A.C. at 16,000 o.p.v.; D.C. current to 
12 amps.; Resistance to 80 Megs: Decibels 
from -20 to +56. Sixes 3s, /rs a 6s, /1e z 25in 
28.19.6. 

'LAVOIE UHF WAVEMETER MODEL 106. 
Coverage 375/725 Mc /s. Complete with cor- 
rect Calibration Chart. First-class condition. 
Battery operated and portable, size 11 z 8 x 
74 in. ONLY 48.19.6 (carriage 7/6). 

HRO SENIOR TABLE MODEL RECEIV- 
ERS. Complete with 9 coils seta covering 
60 Kota to 30 Mc /a Used., very good con- 
dition, aerial tested. A few late Model 6T 
with I.O. valves, 222.10.0 (carriage 30/ -). 

DOUBLE BEAM OSCILLOSCOPE TUBES. 
Another purchase of Type CV 1596, 
equivalent to Cosoor 09D as used in 
Oscilloscope. by Cossor (339 series) and 
Hartley A Erskine (13 series). Listed £12. 
Brand new in maker's crates, 26/- (caer. 5/-) 

ILK MIKE wi th screened lead and 
built -in stand. ONLY 16 / -. (Poet 1/6.1 

P.W. "CELESTE 7" RECEIVER 
Build this latest 
Y.W. seven tran- 
sistor portable, as 
described in June 
and July Issues 
Medium and Long 
waves, with output 
of 1 watt from large 
7 z 4 in. loud- 
speaker. Internal 
high gain aerial with 
car aerial socket. All 
components sold 
separately -part. 
list S.A.E. 

TOTAL 
BUILDING COST L9.19.6 

"POCKET 4" 
TRANSISTOR RECEIVER 
Uses miniature speaker, proper tuning 
condenser, and volume control. Built -in 
aerial makes unit efficient and portable. 
Ideal for the beginner. Full medium 
wave coverage. AU component. and 
case for only 42/8 (P. & P. 2/6). Ten - 
page constructional book free with . 

parts or separately 1 /6. B.A.E. for 
parts price list. 

PCR COMMUNICATION RECEIVERS 
Manufactured by Pye and Philips. One of the Army, most versatile and sensitive 
seta. RF stage and 2 of IF using 6 British I.O. type valves. Large 180 degrees 
Illuminated and Calibrated Dial. Flywheel tuning with locking device. Aerial 
trimmer. Tone and volume controls. Band switch from panel jacks for speaker 
or phones. In black metal case, else 17'L z 8'H x 10'D. Model PCR2 covers 
6-22 Mc /e, 200.550 metres and 860.2 000 metres, 15.19.8. Model PCR3. As 
PCR2 but has 2 Short Wave Bands, 2.0.7.0 Me /. and 7.0.23.0 Mc /a and Medium 
Wave Band 190.560 metres, ONLY 18.8.0. Every receiver aerial tested before 
despatch. Add 10/6 corr. Both types need, but excellent condition. Designed to 
operate from bulky external power supply, but any set mn be fitted with 
BRAND NEW COMPONENTS INTERNAL PACK for 200 /250 v. A.O, at 

oats* scat of 22. B.A.E. for illuetratcd leaflet. 

"Praotloal Wireless" 8 transistor Personal Receiver. 2 band printed circuit, eta 
Building cost 17.19.8. "Pocket 4" Transistor Personal. Ideal for beginner. 
Building coat 42/6. AU components sold separately, price lists for cake of above 
S.A.E. 
MINIATURE MOTORS. Ideal for modela. Operate, on 3.8 volt. D.O. Bias 
14 z 1 z is /,sin. plue ;in. spindle. BRAND NEW, 5/- or 6 for 26/ -. 
20 /- CONSTRUCTOR'S PARCEL. Assorted colours wiring wire, solder, resistors, 
condensers, volume controls, tag panel. ALL NEW (Poet 2/6). 
RESISTORS. 100 assorted values our choice. NEW 10 / -. 
CONDENSERS. 100 assorted mica and silver mica. NEW 12/6. 

HARRIS ELECTRONICS (LONDON) LTD. 
138 GRAY'S INN ROAD, LONDON, W.C.I Telephone TERminus 7937 
Please include carriage coste on ALL items. Open until 1 p.m. Saturdays. We are 
2 mina from High Holborn (Chancery Lane Stai and 6 mine bus from King's Cross 

NEW VALVES! 
Guaranteed Set Tested 

24-HOUR SERVICE 
1105 185, 1T4, 3S4, 3V4, DAF91, DF91, 
DK1, DL92, DL94, SET of 4. 15/9. 
DAF98, DF98, DK96, DL96, SET of 4. 24/-. 
0A2 4/6 DL33 7/3 PCF80 5/6 
1D5 6/9 DL35 6/6 PCF82 6/8 
1R5 418 DL92 4/9 PCL82 7/- 
195 4/6 DL94 5/6 PCL83 8/8 
1T4 2/9 DI.98 6/- PCL84 4/9 
3S4 4/9 EB91 2/- pL36 8/6 
3V4 5/8 EBC41 7/- PL81 7/3 
bU4G 4/3 EBF80 7/- PL82 5/6 
6Y3GT 4/8 EBL21 9/- pL83 5/3 
5Z4G 7/- ECC40 7/8 PL84 8/6 
6K7G 1/6 ECC81 3/9 py31 8/8 6K8G 3/9 ECC82 4/6 py 8/9 6070 4/8 ECC83 4/6 PY80 5/6 6V6G 3/9 ECC84 , 6/- PY81 5/8 (MGT 5/6 ECC85 7/- pys2 5/3 12K7GT 3/11 ECF80 6/3 PY83 g/3 
12K8GT 8/6 ECF82 7/6 
12070T 3/11 ECH42 7/9 U25 8/9 

35L2SI,8GTT 
5/6 EF 6/9 UABC80 5/6 

36Z4Gr 4/9 EF80 4/- UAF42 7/6 
85A2 6/6 EF85 4/9 UBC41 6/6 
AC/TP 19/6 EF86 6/3 UBF80 7/6 
AZ31 8/9 E9189 4/3 UCC85 

42 H 7/3 8/6 EF91 2/9 
DAC32 8/3 EL41 7/8 UC1181 7/3 
DAF91 3/9 EL84 5/6 UCL82 8/6 
DAF96 8/- EY51 6/- UCL83 9/6 
DF33 8/8 EY86 6/- UF41 

8%3 DF91 2/9 EZ40 5/9 
DF96 6/- EZ80 4/6 ú 84 8%3 DHT/ 418 EZ81 4/3 

UU8 12/6 DK32 8/9 KTW61 5/- 
DK91 4/8 MU14 5/- UY21 91- 
DK92 6/9 PCC84 5/9 UY41 5/- 
DK96 6/6 PCC89 7/6 UY85 4/3 
Postage Bd. per valve extra. Any Parcel 
Insured Against Damage in Transit 6d. extra 

AnY C.O.D. Parcel 4/3 extra. 
Office address, no callers. 

GERALD BERNARD 
1a OSBALDESTON ROAD, 

STOKE NEWINGTON, 
4,0840wile xu 

THE AMATEUR RADIO 
HANDBOOK 

by R.S.G.B., 3rd edition. 34/ -, postage 2/6. 
Transistor T.V. Receivers, by Towers, 
55/ -. Postage 2/6. 
Short Wave Receivers for the Beginner, 
new edition, by Baldwin, 6/ , Postage 6d. 
Radio Amateur Operators Handbook, 
new edition, by Data, 4/6. Postage 6d. 
Electronics Pocket Book, by Hawker, 21/ , 
Postage 1 / -. 
Tested Short Wave Receiver Circuits 
using MI'cro Alloy Transistors, 5/ -. Postage 6d. 
How to Listen to The World 1963/4, by 
Johansen, 14/6. Postage 1 / -. 
Understanding Amateur Radio, by 
A.R.R.L., 19/ , Postage 1/ -. 
Special offer of Micro Alloy Transistors 
etc. Send for List. 
UNIVERSAL BOOK CO. 

12 Little Newport Street, London, W.C.2 
(adjoining Lisle Street) 

BBC ITV F.M. AERIALS 

2 
B.B.C. (BAND 1). Tele- 
scopic loft, 21/-. External 
S/D 30/ -. 
LT.V. (BAND 3). 3 Ele- 
ment loft array, 25/ -. 5 
Element. 35/ -. Wall 
mounting, 3 Element, 35/ , 
5 Element. 45/ -. 
COMBINED B.B.C./I.T.V. 
Loft 1 +3, 41/3; 1 +5, 48/9. 
Wall mounting 1 +3, 56/3; 
1 +5, 63/9. Chimney 1 +3, 
63/9; 1 +5. 71/3. 

F.M. (BAND 2). Loft S /D. 12/6; "H ", 
30 / -. 3 Element, 52/6. External units 
available. Coax. cable 8d. yd. Coax. 
plugs 1/3. C.W.O. or C.O.D. P.P. 3/ , 
Send Bd. stamps for illustrated lists. 
Band IV 625 line Aerials also available. 
K.V.A. ELECTRONICS (Dept.P.W.) 
38 Godstone Road, Kenley, Surrey. CR02527 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 39/6, 
complete kit, by post 2/6 extra. 
Tunable range 70-150 Mc /s. Write 
today for interesting literature, s.a.e. 
please. 1f a newcomer to Short Wave 
Radio, ask for free copy of world - 
famous "Globe- King" Short Wave 
Kits and other receivers. Stamp for 
post please, not s.a.e. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

Noughts and Crosses Machine 
Full circuit and instructions for our 
fabulous design, 3/6. Cannot be beaten) 
18,000 o.p.v. Multimeter KIt. Now only 
65/ -. Stamp brings full circuit etc. 
Weston 0-50 Mlcroamp Meter with 
multimeter scale. as used in above, 32/8. 
post 1/6. 
1% High Stab Resistors. 1W, 2/ -. Good 
stocks all standard values, and many 
special multimeter values. List on request. 
4W, 0% 1000, 1K, 10K, 10014. l.6 each: OW, 
2% 1000, 10K, 1M. 1 / -each. 
TX Chassis. Small batt.. 6 valve, 65 parts 
inc. mike trans, less valves. 2/6, post 1/9. 
Assorted Surplus High Stab Res. 1 %, 
3/ -; 2 %. 2/ -; 5 %. 1/3 dozen. post 1 / -. List of 
available values on request. 

1 to 5K, 1 %. 3 / -to 20Ká 1%, 4/, Resistors. 
dd 3d, 

Your value wound to order. 
Shunt Resistors. Wound to order. 
2W Resistors, type RMAL 250 assorted 
for 12/6. post paid. 

PLANET INSTRUMENT CO., 

25, Dominion Ave., Leeds 7 
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PART 9 OUTPUT METERS AND THE G.D.O. 

: ..... .........:...............-....:...:......................... 

IT 
was the intention, at the outset of this series, 

to devote the final article to a fleeting review 
of the rarely used instruments that augment 

such test gear as has already been described. In 
particular,- the output meter requires brief discus- 
sion. The various forms of bridge, Q- meters, 
transistor testers and waveform oscillators and 
the handy but little -used G.D.O. were covered in 
my original synopsis. 

But the Editor has pointed out that many of 
these instruments have been discussed in these 
pages, and in Practical Television, either in con- 
structional articles or during the course of descrip- 
tion of more elaborate gear. For example, the 
Grid -Dip Meter is covered to some extent in an 
article by A. W. Hartley, in Practical Television 
for August 1963; F. G. Rayer's article on 
" Amateur Band Frequency Checking " in the 
September issue of this magazine brings in some 
valuable information on Absorption meters and 
Crystal Calibrators: articles by J. H. B. Gould, 
currently appearing, deal with adjuncts to the 
oscilloscope, timebases, a.c. amplifiers, square 
wave generator, etc., as have also 
the previous series on oscillo- 
scope design by M. L. Michaelis 
in both magazines, and some 
handy practical notes on these 
can also be referred to in 
Practical Television, January 
1961, " Oscilloscope Faults ", by 
W. Cleland, as well as in the 
more recent constructional series 
"The Henlow Wide -Band Oscil- 
loscope ", by D. R. Bowman, 
(Practical Television. June - 
October 1963). 

In the April issue of this 
magazine, R. P. Hubbard des- 
cribed " A Cathode Ray Level 
Indicator ", with application as 
visual signal tracer, a.c. bridge null indicator 
and G.D.O. absorption indicator. The May issue 
brought us a " Miniature Test Oscillator " by R. 
Leyland and a " Pocket Signal Injector " was 
covered in the July issue by R. W. Kneeshaw. 

Regular readers will need no reminding of the 
many other instruments that have been dealt with 
in past years. My aim, in this concluding article 
of the series. will be to concentrate on two types 
of instrument only: the output meter, and the grid - 
dip oscillator. 

Output Measurement 
Too often, during alignment, the engineer or con - 

tructor " short -circuits " the approved method and 
uses his ear as an output monitor, instead of the 
vastly more accurate output meter. 

H. W. Hellyer 

Whereas the human ear is a fallible -even gul- 
lible- instrument, which reacts to changes in in- 
tensity at different efficiency, according to the 
pitch and relative loudness of the sound, and varies 
widely between individuals, the meter can give a 
much more accurate assessment of power levels 
and their small variations. Even the simplest set- 
up of an a.c. meter across the secondary of the 
audio output transformer will give us a quicker 
indication of sound intensity changes than we can 
hear for ourselves. And remember, absolute 
accuracy of power output is not essential for 
general alignment: normally, we are adjusting 
tuned circuits for a maximum reading, and the 
actual figure on the dial need only be a relative 
one. 

In practice, the sound of a tuning note can 
become terribly wearisome, and it is better to dis- 
connect the loudspeaker. When this is done it is 
necessary to provide a dummy load so that the 
output transformer " sees " the correct matching. 
Failure to do this will generally end with the 
screen grid of the output valve glowing red -hot. 

Fig. 1: Circuit of a commercial high and low output meter. 51 is the impe- 
dance multiplier, 52 the impedance selector and 53 the meter multiplier. 

TI is a tapped a.f. transformer. 

Although the meter across the secondary may be 
thought to be sufficient load in itself, it is neverthe- 
less good practice to shunt a resistor of the 
appropriate value across the secondary, taking off 
the a.c. voltage variation with the meter. It should 
be remembered, too, that output meters usually 
have variable impedance tappings, and many are 
suitable for connection to the primary of the out- 
put transformer (via a d.c. blocking capacitor, say 
0.1µF). The circuit of a typical meter of this style 
is shown in Fig. 1. 

A tapped transformer is incorporated, with 
multiplier tappings, augmented by wire-wound 
resistors, in the primary winding, and an im- 
pedance selector switch in the secondary. A meter 
multiplier feeds the bridge circuit, allowing the 
meter, which may be a 50µA movement, to read 
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off rectified d.c. as output values between 5mW 
and up to 5W. This type of instrument gives 
accurate readings for comparative measurement 
over a fairly wide frequency range. An example 
of quoted specifications: level within 1dB (t) 
from 50 to 10,000c /s. 

The Decibel 
Having mentioned decibels, it may be as well 

to deal briefly with their use. Several articles on 
the decibel have appeared in these pages and it is 
not intended here to waste too much space on 
basic theory; but as the alignment data published 
by manufacturers usually states output in dB, 
some notes may be applicable. 

The decibel is a ratio, either between two 
powers or two voltages. It is important not to 
confuse the two quantities. 

The power ratio is based on the fundamental 
sensitivity of the ear. When volume is increased, 
the impression relayed to the brain is proportional 
to the logarithm of the ratio of the energy of the 
sound levels. The common log of the two powers 
gives their relationship in Bels. The Bel is too 
clumsy a unit, however -the whole range of 
human hearing from the threshold of hearing to 
the threshold of pain is covered by only 13 Bels, so 
this device is divided by ten, becoming the decibel. 

Mathematically, N dB =10 log 10 (P2 /P1), 
where Pl is the input and P2 the output power. 
More practically, Pl may be the first reading, and 
P2 the second reading, when an alteration in input 
to the amplifier is made. 

For example, suppose the receiver is supplying 
1W to the loudspeaker with a specified input, and 
this input is increased until the output is 2W. We 
could say the output has doubled, but it would be 
more accurate (to measure intermediate changes 
also), to specify a 3dB increase. In actual fact, the 
figures do not work out quite so neatly, and the 
increase is really 3.01dB. 

Halving the power would give a 3dB decrease, 
or, a change of -3dB. As our meter gives a 
readable indication of fractions of a decibel and 
the smallest change in sound intensity that our 
ear will discern is about 1dB, depending upon the 
character of the sound, it becomes apparent why 
alignment with the aid of an output meter is 
preferable to judgement of power level with the 
ear alone. For example, a normal " quiet " listen- 
ing level of 1.9W increased to 3W gives a 2dB 
change, readily noted on the meter scale but quite 
difficult to judge accurately with a single tone of 
say, 400 cycles, which is modulating the signal 
generator input. 

Voltage and Current Ratios 
This ratio, the decibel, is also extensively used 

for comparison of voltages and currents, but must 
not be confused with the power dB scale of our 
output meter. 

For voltage comparison, it is necessary to 
specify the resistance across which the voltages 
are taken. Where the resistance is the same 
NdB =10 log 10 (V22/V12). 

Remembering that a number squared is equiva- 
lent to its logarithm X2, we can express this as 
NdB =20 log 10 (V2 /V1). 

Where receiver sensitivity is being considered, 
we are concerned with this ratio, the gain of a 
stage being the increase of the output on the input. 

WIRELESS November, 1963 

Thus, we can speak of a stage having 20dB gain, 
meaning that the output is 20dB up, compared 
with the input, or a ratio of 10:1 (for an input of 
0.1V, an output of IV is obtained. Similarly, a 
20dB attenuator would decrease IV by 10 times, 
or to V. 

Other useful ratios are 10dB, actually 3.162 to 1, 
but near enough 3:1 for normal purposes, and 
6dB, the ratio of 2:1, which is widely used in 
audio work and alignment. 

The usefulness of the decibel comes into play 
when we consider the added gains of several stages. 
Instead of unwieldy multiplication or division 
sums, we simply add or subtract the dB ratios. 
Thus a three -stage amplifier with stage gains of 2, 
3 and 10 would have an overall gain of 
2x 3 x10=60:1. In dBs, this becomes, 
6+10+20=36dB. 

From the foregoing, it is obvious that to say an 
output is 10dB means nothing unless we relate 
our figure to the input. For alignment purposes, a 
reference output of 50mW may be used, and dB 
ratios are calibrated on the output meter scale 
above and below this reference point. 

High Z 
output 
meter 

Output valve 

Fig. 2z Methods of connecting the output meter. 

Using an A.C. Voltmeter 
In practice, it is often desirable to use the output 

meter. across the primary of the output trans- 
former, suitably isolated, as shown in Fig. 2 in 
which case a direct wattage reading or dB measure- 
ment is obtained. The method used in cases where 
only occasional check on output has to be made is 
to connect a multimeter, switched to its 0-10V 
a.c. range across a resistor which is fitted to replace 
the loudspeaker, or simply across the transformer 
secondary, leaving the loudspeaker in circuit. The 
resistor should be equivalent to the impedance of 
the transformer secondary and preferably wire - 
wound, to handle the wattage. To calculate this 
wattage, divide the square of the measured a.c. 
voltage by the resistance of the output, thus 
W =V2 /R. For, example, an indication of 3V 
across a 2.551 load represents a power output of 
3.6W. 

Transistorised Equipment 

Alignment of transistorised equipment some- 
times needs a different approach. Output circuits 
have been developed which employ no output 
transformer. To disconnect the loudspeaker of 
such a circuit is impractical, and the meter should 
be connected across the loudspeaker speech coil 
as shown in Fig. 3(a) and (b). A 5052 speech coil 
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ANOTHER TAPE RECORDER BARGAIN 
Mfrs. end of production 

Surplus Offer 
A 24 gos. Tape Recorder offered at 
the bargain price of duly 16 pie. plue 
101- cary. Supplied in 3 Units already 
wired and tested. A modern Circuit 
for quality recording (rom Mike, Gram 
or Radio, tieing latest B.g.R. Twin 
Track Monardeck Type TD2. 

Valve line up EF86, ECL82, EM84, 
EZ280 and Silicon Diode. 

O tone Cabinet and r r 5' Speaker. is of 
Size 14" z 101- x 7t- 0 . O O 

4-0/ Carr 
Wind Amplifier complete with 4 Valver, arJ i L 

n17 
front Panel, Knobs +3/6 Carr, 

H.B.R. Monardeok Type T.D.2 ar 7.7.O +4/6 Cary. 
Auoeuories -Mike. 

Ta 
Tape, Screened £I .0.0 

COMPLETE KIT comprising items 
t21 Carr. 

above l U gns +10/- Carr. 
Leaflet, circuits, )netroctlone, 2/- poet free. 

00 00 0 0 0 000a 
NEW BRITISH RECORDING TAPE 

Eamon§ Mannlantorer. Balk purchase, genuine recommended Tape Bargain. 
Unconditional Guarantee. Fitted Leader & Stop Foils (except 3ìn.). 

Standard (PVC base) Long Play (PVC base) D'ble Play (Mylar bue) 
Sm. 1SOft. 3/9 225ft. 4/9 300ft. 8/8 lin. Soon. 3118 900ft. 15/- 120011. 28/- 

6;ín. 850ft. 14/8 1200ft. 17/8 180011. 82/6 
710. 1200ft. 17/6 1800ft. 22/6 240011. 42/6 

Post and Pocking -Sin. Reels, 6d. Bads additional Real, 3d. 
4ín. Io 7in. Reels ll-. Rued additional Reel, Od. 

EMPTY TAPE REELS (Plastic): 310. 1/3, lin. 2 /., Blin. 2 /.. 7in. 213. 
PLASTIC REEL CONTAINERS (Casette): lin, 1/9, 61i. 2 /., 71n. 2/8. 

Condeneen- Silver Mie.. All values 
2pF to 1,000pF, Od. each. Ditto, 
Ceramics 9d. Tub. 480V T.C.C. etc. 
0.001 mFd to 0.01 and 0.1)310V., 
9d. 0.00.0.11300V., 1 /-, 0.25 Hunts 
1/8. 0.5 T.C.C. 1/9, etc. etc. Close 
Tol. SiMfou -10 % 5pF- 500pF, 8d. 
600.6,000pF, 1 / -. 1% 2pF- 100pF, 
9d. 100pF- 300pF, 11d. 675pF. 
5,0009F, 1/8. Resistors -Full 
Range 10 ohms -10 meg. ohms 20% 
k and 4W, Sd., IW, 6d, (Midget 
type modern rating) 1W, Sd 2W. 
9d. Hi -Stab. 5% 9W, 4W, lid. (100 
ohms -1 meg). Other values Bd. 
1% 4W, 1/8. 

TUB-ELECTROLYTICS-CA N 
26/26v. 50/12r. 1/9; 8+8I4605. 4/6; 
60/50v. 100/25v. 2/-, 32+32/275v. 4/6 
8/450v. 4/350v. 2/3; 50/50/300,. 8/8 
16 4-16/450v. 5/8- 80/250/275v. 12/6 
82 + 82/450v. 8/8;100+200/275v,1218 

Volume Controls-5K-2 Meg. ohms. 
Sin. Spindles. Morganite Midget 
Type 141n. diem. Guar. 1 year. 
LOG or LIN ratio. lees Sw. 31 -. 
DP. 8w. 4/8. Twin Stereo less 5w. 
8/8. DP. 0w. 8 / -. Specials to order. 

JASON FM TUNER UNITS. 
Designer- approved kite of parts. 
F2111, 5 gu. 4 valves, 20/ -. 
FMTO, V. 5 valves, 37/6. JTV 
MERCURY 10 gos. JTV2 213.19.8. 
4 valves. 32/6. NEW JASON FM 
HANDBOOK. 2 /0. 48 br. Align- 
ment Service, 7/8. P. & P. 2/6. 

TRI.. ERB. Ceramio (Compression 
Type) -30pF, BnpF, 70pF, 9d.; 1000F 
150pP. 1 /3; 260pF, 1/8; 600pF, 1/9. 
PHILIPS, Bee Hive Type (cone. air 
spaced)- 2 -8pF, 1/ -; 3 -30pF, 
KNOBS- Modern Continental types: 
Brown or Ivory with Gold Ring, l' dia., 9d. each; i1', 1/- each; 
Brown or Ivory with Gold Centre, l' dia., l0d, each: 15', 1/3 each. 
LARGE SELECTION AVAILABLE. 
METAL RECTIFIERS- STC Type - 
BM I. 4/9; RM2. 5/8; RM3, 7/8; 
RM4, 18 / -; RM3, Oil.; RM4B. 17/6. 

BARGAIN CORNER 
Brand New. Mfrs. 1st grade. 

1 0014 & 2 0C45, 15/8. 1 OC181D 
& 2 OC81, 16/6. All above and 
OA8I, 82/6. Post free. 
{ Meg. VOL Controls D.P. Bw. 
4' flatted spindle. Famous Mfrs. 
4 for 10 /- post free. 

RECORD PLAYER 
CABINETS 59/6 Carr. a Ins. 5/- 

Contemporary style, rexlae covered cabinet 
In two -tone maroon and cream. Sloe 151' z 
143 - x 84 -. fitted with all memories including 
baffle board and Vinair fret. Space available 
for all modern amplifiers and auto- changers 
etc. Uncut record player mounting 
board 14' e 13' supplied. 
2 -VALVE 2 WATT AMPLIFIER. 
EZ80 and Twin stage ECI.82 with 
vol. and neg. feedback tone control. 
A.C. 2007250V with knobs, etc., ready 
wired to lit above cabinet. 22.17,8. 
P. a P. 1)0. 7' x 4: Speaker and trans., 
22/ -. P. & P. 2) -. 

COMPLETE R /PLAYER KIT. As Ill, 
inc. MR ÚA14 Unit. New Barge n 
Price Now Only 211.10.0. 7/6 narr. 

COAX 80 OHM CABLE 
High grade low loss Cellular 
air spaced Polythene -kin. dia- 
meter. Stranded cond. Famous 
mire. Now only 8d. per yard. 
Bargain Prime-Special Lengths- 

20 yd. 9/ -. P. it P. 1 /8. 
40 yd. 17/8. P. & P. 2/ -. 
e0 yd. 25/ -. P. A P. 3l , 

Coax Plugs 1 / -. Sockets 1 / -, 
Couplera 1/3. Outlet Bons 4/5. 

MULLARD "3 -3" HI -FI AMP- 
LIFIER. 3 VALVES 3 WATT 

3 ohm and 15 ohm Output. 
A really Bretcleas Amplifier 
giving Hi -Fi quality at 
reasonable cost. Mallard'. 
atest circuit. Valve line up: 
EOM, ELM, KZ81. Extra HT 
and LT available for Tuner 
Unit addition. Tho is the 
Ideal companion Amptl2er for 
FM tuner units. 

TECHNICAL SPECIFICATION - 
Freq. iBeeponse: + or - 1 dB 40 chi- 
21 Ed.. Tone controls: Max, Treble Cut 

12 dB. at 10 Eels. Max. Bass Boost 14 dB. at 80 cl.. Seneltivity: 100 My 

for :lw. output. Output Power (at 400 cls): 3w. at 1% total harmonic 
distortion. Hum and Noise Level: At least 70 dB. below 3w. 
COMPLETE HIT line, valves, all 
components wiring diagram and Bronze Ezeeteheon, Printed VoL 

special quality sectional Output Treble. Bau, On -0S, §applied with 
Trans.). Owe26.19.8. Carr. g. each Kit. 
Complete wired and tested. 8 go§. ecommended8 Speakers-WS, HF 

ired ower socket and 1012, 84.7.6. Goodman AX IOM 
additional smoothing or Tuner 10, 66.5.0. bin. AT CETTE 65.5.0 or 

Unit, 10 /8 extra. 

TYGAN FRET (Conteur, pat.), 12 x. 
2m. 21 -; 12 z 18in. 3 / -; 12 z 2din 
1- etc. 

BONDACOUST Speaker Cabinet 
Aeontie Wadding, 12ín. wide, any 
length cut 1 /8IL 41- yd. 

EXPANDED ANODISED METAL, 
Attractive gilt finish tin. z 41n. 
diamond mesh 4/6 sq. ft. Multiples of 
gin. cut. Max. azv 411 x 311. 47/8 
plue care. 

ENAMELLED COPPER WIRE- 
41b. reels 14g -20g, 2/6; 226.28g, 8 /.; 
30g -34g, 819; 36g -38g, 4/8; 39g -40g, 
9/8, eta 

Soldering Iron. Maine 200/220V. or 
230)150V. Solon 25 watts Int., 22/6. 
Spare Elements, 4/6. Bits, 1 / -, 86 
watt, 27/8 etc. 
Alumin. Chapin 18g. Plain (Ja. 
drilled, folded 4 sides, 2' deep. 
V z 4', 4/8, 8' x V, 8 /9, 10' z 7'. 
8/9, 12' z 0', 7/6, 12' z 8', Si- etc. 
Alain. Sheet. 18g. 6' z e', 1 / -. 
6' z 9', 1 /8, 6' z 12'. 2 / -, 12' z 12', 
4/8 etc. 

JACK PLUGS. 24' Igranlc type 2/8. 
Screened ditto 818, 14' Screened 2 /-, 
Transistor type Min. A Sub.-Min. 1 /3. 
JACK SOCKETS. Moulded Igranic, 
Type open 3/6, Ditto closed 4 / -. 
Paz. type open 2/8. Ditto closed 10-. 
Transistor type cloud Min. A Sub. 
Min., 1 /8. 
Phono Pings 1 / -. Pbono Socket. 
(open), 1/ -. Ditto Cloud, 1/8. 
Twin Phono Socket. (open), 1/8. 

TRANSISTOR 
COMPONENTS 

Midget LF.'s -465 KO/.'/l,in. 
diam. 5/8 

Use. Coil M. A L.W. 519 
Midget Driver Trans. 3.6 : 1 8/9 
Midget Output Trans. Push - 

Pull -3 ohms 0/9 

Fleet. Condensers- Midget Type 
1 mid: 60 mid. ea. 1/9, 100 mid. 
2/ -, 12V. 
Condensers 160 v. working: 
.01 mid., .02 mid-, .03 mid., 
.04 mid. 9d.; .03 mid.. .1 mid.. 1/ -. 
.25 mid., 1/8; .5 mid., 1 /S. sec. 

Midget Tuning Condenser. J.B. 
"00" 208 pf, and 178 pt., 11/8, 
ditto with trimmers 9 /6. J.B. 
290pí. and 106pí. cone, slow 
motion 10/8. 365 pf. tingle 7/8. 
Sub. Min. Iin, Dilemin 100 pl., 
300 pl., 600pI., 7 / -each. 
FERRITE AERIALS. M. A L.W. 
car aerial colt 9 /S. 

Midget VoL Control with edge 
control knob, 6 Elobms, with 
switch 4/9. Ditto leas switch SIS, 
Speakers: P.M.: 2in. Pinney 75 
ohm. 15/8. 241. Continental 8 
ohms. 13/8, 7 z 4in. Plessey 86 
ohms., 28/8. 
Ear Plug Phones -MI. Con- 
tinental type 3ft. lead, lack plug 
and socket, High Imp.. a /-. Ism 
Imp. 7/6. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve I1ne -up EOC86, ECH81, CFs /. 
EABC80, E1,84. EM81, ESSO. 
Three Waveband and Switched Gram 
positions. Med. 200.550 m. Lang 
1,000.2,000 ro VHF /FM 88 -95 Mc /s 
Philips Continental Tuning Insert with 
permeability tuning on FM and cam 
bind AM /FM IF trasformera 460 
Ecle. and 10.7 Mc/e. Dust core tuning 
all coils. Latest circuitry Including 
AVC and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a very high standard. Chards size 
134 z 04m. Height 741n. Edge Illu- 
minated glass dial 119 z 34 in. 
Vertical pointer. Horizontal station names. Gold on brown background. 
A.C. 200/250 v. opmation. Magic -eye tuning. 

Aligned and tested ready for use IL 13. 10.0 Carr. & Ins. 7/6. 
Complete with 4 Knobs -walnut or Ivory to choice. Indoor FM aerial 8/8 extra 
3 ohm P.M. Speaker only required. Recommended Quality Speakers 101n. 
Else H /D, 80/ -. 1341n. z Mn. H.M.I. '7Ide2ty" 36/-, 131. R.A. with 0000. 
Tweeter, 82/8. Carr. 2/8. 

Bend for detailed bargain lieta, 3d. stamp 
We manufacture all types Radio Mlo, Trans/. Chokes, Quality OIP Trans., etc. 
Enquiries Invited for Specials, Prototypes for small production runs. Quotations 
by return. 

RADIO COMPONENT SPECIALISTS 
70 Briestook Rd., Thornton Heath, Surrey. Bows: 9 a.es. -0 p.m 1 p.ee. Wed, 

Est. THU 2188. Termo c.W,O. or C.O.D. Pose sod Paellas sep CO Oa. 9d.; lib. 118; W. 
1949 319; bib., 2/9; 818., 8/8. 
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TERRIFIC 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 

700 mW Push -Pull 
Output on 2 #in. 
P.M. Speaker. 
Printed Circuit. 
Guaranteed first 
grade Miniature 
Components. 
High Q Internal 
Ferrite Rod Aerial. 

BUILDING PLANS 21, £7.19.6 
(Free with Kit) 

P.P. 2/ , 
Complete. 

The `NORPAK 
MAINS POWER PACK KIT 

FOR TRANSISTOR RADIOS 
Boosts and greatly extends life of old batteries. 
In attractive two -tone plastic case. Assembled in an hour. 
Miniature Size 4 x 2 x I }in. Normal output 9 v. 100 mA. 
Full Mains Transformer. Full wave germanium diodes. 
Cartridge fuse. 

Complete Kit with Plans 
Runs Radio direct from Plus 116 P.P. 
maim. 35 /- 

(Ready assembled 45/.). 

"NOMAD" 
SEVEN TRANSISTOR TWO WAVEBAND 
BRAND NEW DESIGN FOR CAR RADIO 
AND GENERAL PURPOSE GIVING ONE WATT 
OUTPUT WHEN CONNECTED TO ANY 

STANDARD 3 ohm SPEAKER 

All parts 
available separately 

Size: 7 x 5 x I }in, Building Plans 2/6 (Free with kit). 
This versatile unit has been designed to fit into a variety of cases 
and all components, down to control knobs and battery clips, 
are supplied together with clear illustrated plans. It gives a 

superb performance with dozens of stations including Luxembourg 
when connected to a 9 volt battery and speaker. 

ONLY £6.19.6 COMPLETE P.P.2e.. 

TIMBER (LEATHERETTE) RADIO CABINETS 
Attractive Grey with gilt grill, Ivory trim and carrying handle. 
(14 x 7 x 4 inches). BARGAIN AT 30/- Knobs 

N O R C O L LTD, 147 LONDON ROAD, YORKTOWN, 
ELECTRONIC COMPONENTS CAMBERLEY, SURREY Phone: CAMBERLEY 3743 

VALVES 

SOME IDAYSERVICE 
NEW! TESTED! GUARANTEED! 

SETS 111"5 D1T96. DK, 
3.V143., DAF9 1, DF91, DIf91, DL9$ DL94 

L47GT 9/- 
1D5 7/6 
1H5GT 8/6 
1N5GT 8/9 
1115 5/- 
185 4/- 

3A5 6/9 
3Q4 5/9 
3S4 5/- 

51.14G 4/6 
5Y3GT 5/- 
5Z4G 8/9 
6A8G 6/9 
6AL5 2/- 
6AM8 3/3 
6AQ5 6/- 
GATE 4/9 
6BA8 5/3 
6BE6 5/3 
6BG6G 13/6 
6BH6 5/9 
6BJ6 5/6 

6F18G 
26/6 

6F13 9/6 
6F14 9/6 
6F23 9/6 
6K7G 1/6 
BK7GT 4/3 
6K8G 4/3 
6K8GT 7/9 
6L6G 5/9 

6P2 6/9 
8P28 9/6 
BQ'TG 4/9 
6Q7GT 7/9 
6SL7GT 5/9 

6SN7GT 4/9 
6U4GT 9/9 
6V6G 3/11 
6V6GT 6/6 

6X5GT 6/9 
6/30L2 8/6 
7B7 
7C5 1/9 
7C6 7/6 
7H7 5/9 
7S7 9/- 

1001 916 
1002 13/- 
10LD11 10/9 
12AT6 4/9 
12AT7 4/3 
12AU7 4/9 
12AX7 4/9 
12K7GT 4/3 
12K8GT 8/9 
12Q7GT 4/3 
12Z3 8/6 
19BG6G 13/6 
20L1 15/- 
20P4 14/9 
20P5 14/9 
25L6GT 6/- 
25U4GT 10/8 
30L15 ,10/3 
30PL1 10/- 
30PL13 10/6 
35A5 14/- 
35L6GT 7/9 
35Z4GT 4/11 
AZ1 7/6 
AZ31 8/11 
B36 5/- 

CL33 
CY1 
CY31 
DAC32 
DAF91 
DAF96 
DCC90 
DF33 
DF91 
DF96 
DH76 
DH77 
DK32 
DK91 
DK92 
D%96 
DL33 
DL35 
DL92 
D L94 
DL96 
EABC80 
EAF42 
EB91 
EBC33 
EBC41 
EBF80 
EBF89 
EBL21 
ECC40 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECF80 
ECF82 
ECH35 
ECH42 

12/6 
5/9 
8/6 

6/6 
6/9 
8/9 

8/6 
4/3 
4/9 
9/- 
5/- 
6/9 

7/3 
6/9 

5/9 
6/6 
8/- 
8/- 

5/- 

7/3 7/3 

9/3 
7/6 

4/9 

6/3 

7/3 
7/- 

7/9 
6/6 
8/3 

ECH81 
ECL80 
ECL82 
ECL86 
EF37A 
EF39 
EF40 
EF41 
EF42 
EF80 
EF85 
EF86 
EF89 
EF91 
EF92 
EF184 
EL33 
EL41 
EL42 
EL84 
EM34 
EM80 
EM81 
EM84 
EM85 
EM87 
EY51 
EY86 
EZ40 
EZ41 
EZ80 
EZ81 
KT32 
KT36 
KT61 
MU14 
MX40 
N18 
N37 
PC95 

8/3 
7/9 

5/8 
3/9 

17/3 

4/3 
5/- 
6/9 
4/6 

2/6 

7/6 
7/9 
8/6 
5/6 

6/9 

8/3 

9/6 
6/- 
6/- 

7/6 

4/8 
5/6 

17/6 

13/6 
7/- 

10/- 
9/- 

READERS RADIO 

Set of 4 for 17/- 
4 for 25/6 

PC97 8/6 
PCC84 6/3 
PCC85 7/6 
PCC89 8/- 
PCF80 5/9 
PCF82 6/9 
PCF84 11/9 
PCF86 8/- 
PCL82 7/3 
PCL83 9/- 
PCLB4 5/- 
PCL85 8/6 
PEN4DD 

19/8 
PENA4 11/6 
PEN36C 8/- 
PL36 8/9 
PL38 17/- 
PL81 7/6 
PL82 5/8 
PL83 5/6 
PL84 6/9 
PX4 9/- 
PX25 8/6 
PY32 9/- 
PY33 10/- 
PY80 5/9 
PY81 5/9 
PY82 5/6 
PY83 6/6 
PY88 8/9 
TH21C 12/6 
TH233 16/- 
TY86F 11/3 
U22 6/- 
U24 15/- 
1125 9/- 
1)26 8/- 
iJ37 17/- 
U47 9/9 

U50 4/6 
U52 4/3 
U78 4/- 
U191 11/- 
U281 9/6 
1)282 14/6 

Ú3Ó1 12/6 
11801 18/- 
UABC80 5/9 
UAF42 8/- 
UBC41 8/11 
UBF80 7/9 
UBF89 7/3 
UBL21 13/6 
1)092 7/6 
UCC84 9/9 
UCC85 6/9 
UCF80 10/3 
UCH42 7/6 
UCH81 7/6 
UCL82 8/9 
UCL83 10/3 
UF41 7/3 
UF89 6/3 
UL41 7/9 
UL44 10/8 
UL46 9/6 
UL84 6/3 
UU7 8/6 
UY21 11/- 
UY41 5/6 
UY85 4/9 
VP4B 9/6 
VP41 5/- 
W76 4/- 
W77 2/6 
W729 14/- 
Z77 3/3 

Post 6d. per valve 
extra. 

Any Parcel Insured 
Against Damage In 

24 COLBERG PLACE, STAMFORD HILL Transit 6d. extra. 

LONDON N.16 STA. 4587 Any C.O.D. Parcel 4/3 

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 a recognised 
Qualification or extend your knowledge 
of Radio and T.V. Let as show you how. 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. Chambers College pro- 
vides first rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms., 
Grad. Brit. I.R.E. Guide also gives 
details of range of diploma courses 
in Radio /T.V. Servicing, Electronics 
and other branches of engineering, 
together with particulars of our 

remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 

CHAMBERS COLLEGE 
(Incorp. National Inst. of Engineering) 

(Dept 461), 148 HOLBORN 
LONDON, E.C.I 
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needs the meter switched to its 5 -10V a.c. range, 
and a 5f2 loudspeaker requires a range of 1 -2V 
a.c. for the most accurate readings. 

An alternative method is to insert a d.c. millia- 
meter in the battery lead, as shown. The quiescent 
current of the average set would be between 7 and 
IOmA, and the current at average listening level 
from 15 to 25mA. This depends upon the 
receiver, and reference should be made to maker's 
specifications when in any doubt. 
Grid -Dip Oscillator 

This instrument does not receive much use in 
the radio service department, for the obvious 
reason that it is quicker to replace a coil than to 
rewind it. and easier to trust the manufacturer's 
design of tuned circuits than to modify them in 
the course of repair. But the amateur is in the 
happier position of having plenty of time to 
experiment-and it is worth remembering that in 
the history of radio, it is his experiments that have 
brought about the majority of advances. Whereas 

(a) (b) 
Fig. 3: Alternative methods of transistor output stage 

measurement. 

the position may have changed in the field of 
television and advanced electronics, where experi- 
ment is an expensive business (although not 
entirely closed, as a survey of our companion 
magazine, Practical Television, will show) there 
is still plenty of original work going on in the 
audio field. 

From the foregoing remarks it may be thought 
that the G.D.O. is very much a home -constructed 
instrument. In fact, there are several quite 
elaborate pieces of test gear on the market. 
Typical of the general -purpose design is the 
Q -Max GD02. This retailed (in 1960) at 15 
guineas, with extra coils at 7s. 6d., and covered a 
frequency range of 1.5 to 300Mc /s with eight plug - 
in coils. The circuit was built around a double -, 
triode valve, one half as a Colpitts oscillator, the 
other as h.t. rectifier. The tuning capacitor is 
driven by a 5:1 slow motion drive, with hair -line 
cursor, direct calibration and a logging scale. It is 
mains powered and can be used as resonant fre- 
quency tester, in the normal way, as obsorption 
wavemeter, phone monitor (a jack is provided), 
oscillating detector and simple signal generator. 

WIRELESS 649 

Another popular model, covering a 1.7 to 
250Mc /s range, in six steps, is the Grundig 701. A 
four- position switch changes the function of the 
instrument to (a) a receiver supplying an a.f. signal 
to a pair of phones; (b) a wavemeter; (c) standard 
grid -dip oscillator; and (d) modulated signal 
generator. 

Reference to the August 1963 issue of Practical 
Television will show how readily the G.D.O. 
design can be made up into a practical unit. A. W. 
Hartley has given explicit constructional details, 
and it is not my purpose to repeat his information. 
The following notes on basic design and applica- 
tions should prove that the G.D.O. is a useful and 
comprehensive instrument. 

Design Details 
Whereas the Colpitts oscillator is considered 

more suitable for a wide frequency range, the 
alternative simple circuit, as shown in Fig. 4(a), 
employs a Hartley oscillator and may be more 
readily constructed from the spares box. 

This circuit is deceptively simple. The valve used 
in the prototype was a 955, but other convenient 
triodes could be employed. The one component 
that requires special selection is the capacitor Cl, 
which is a 5pF air- spaced variable with an in- 
sulated shaft. C2 and C3 are ceramic capacitors, 
50pF and 25pF respectively, RI is 18kí2, and L is 
four turns of 16s.w.g. silvered wire on a fin. low - 
loss former. Spacing and spreading the coil turns 
gave a coverage of 150- 200Mc /s with a quite 
good indication of resonance on the 500µA meter 
movement. 

Fig. 4íb) shows a little 
that had to be developed 
130- 270Mc /s. CI was 
C2 and C3 are both 
50pF ceramic, and the 
decoupling capacitors, 
C4. C5 and C6 are all 
1,000pF ceramics. R1 
is 22kí2 and R2 is 
68kí2. The coil is 
simply 1 fin. of sil- 
vered I4s.w.g. bent 
into a #in. U- shaped 
loop. 
Fig. 4a (right): Hartley and 
b (below) Colpitts oscilla- 
tors used as basis of 

G.D.O.'s. 

R1 

C4 

more complicated design 
to widen the range from 

a 35 -35pF split stator, 
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Calibrating the G.D.O. 
Calibration can be carried out in several ways. 

For high frequencies it is necessary to make up 
Lecher wire transmission line, which can be two 
parallel wires of 18s.w.g., insulated at each end 
from their supports and spaced 2in. apart, fixed as 
taut as possible. 

A single turn loop is soldered across one end of 
the pair of wires for coupling to the G.D.O. and 
a knife -edge metal shorting bar placed across the 
two wires at right angles to alter the length. The 
coil of the G.D.O. is held close to the loop of the 
Lecher wires and the shorting bar slid along until 
a position is found where the grid current reading 
on the meter dips. The bar is moved along again 
until another dip is noted. The distance between 
the two dips is half a wavelength, and the G.D.O. 
resonant frequency is calculated from the formula 

150 
f Cm Mc /s)= 

distance 
5905 

in metres, or 

distance in inches. 
This method is suitable for laboratory work but 

as length of 40ft or more may be needed, is not 
practical for the amateur, who may prefer match- 
ing the G.D.O. resonant frequency to a known 
standard from a signal generator or received 
signal. 

First, tune the receiver accurately to the fre- 
quency estimated. Note the tuning of known 
signals and scale off the difference, making allow- 
ance for discrepancies of the dial, etc. Better still, 
inject a known signal from a crystal oscillator or 
signal generator and listen for zero beat at marker 
frequencies. After tuning the receiver accurately, 
couple the G.D.O. loosely to the aerial input 
circuit and swing the tuning capacitor of the 
G.D.O. until zero beat is obtained with the marker 
switched off -that is, with the G.D.O. used as 
heterodyne frequency meter. Keep the receiver 
gain down and check for the position of maximum 
response, to avoid confusion with image fre- 
quencies. For further information, refer also to 
the method used by Mr. Hartley, page 508, 
August 1963 Practical Television. 
G.D.O. Applications 

The principal use of the G.D.O. is to determine 
the resonant frequency of a tuned circuit. This is 
performed as follows. 

First, insert .a coil covering the possible range, 
switch off the receiver under test, to prevent damp- 
ing of the tuned circuits by the grid -cathode capa- 
citance of valves. Couple the G.D.O. loosely to 
the circuit under test and tune for maximum dip. 
Too tight a coupling will cause the meter reading 
to pull and ejtperiment will be needed. Check also 
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that spurious results are not obtained by unwanted 
coupling with adjacent circuits by short -circuiting 
the tuned circuits individually and noting that the 
wanted one should upset the G.D.O. meter reading 
most. 

If connections are not easily reached, the tip of 
a pencil touched on the " live " circuit connections 
will give quite observable results. If the circuit 
under test is completely screened, it may be 
desirable to leave the can in place, and an 
auxiliary coupling can be made with a piece of 
p.v.c. wire, twisted around one terminal of the 
G.D.O. coil and the " live " terminal of the tuned 
circuit. The wire should be twisted around these 
points with only its insulation touching, not 
making a direct connection. 

To check closely coupled circuits, such as i.f. 
transformers, fit a swamping resistor, about 10k12, 
across the circuit not under test. Check by the 
pencil test as stated above. 

Testing r.f. chokes and capacitors is best done 
by short -circuiting their ends and loosely coupling 
the G.D.O. An open- circuit choke will give an 
indication of its parallel resonance, a short - 
circuited choke, its series resonance. Capacitors 
used as bypass components in r.f. and i.f. circuits 
may act perfectly well as capacitors but have 
unwanted inductive effects at the higher fre- 
quencies, and if the short -circuiting connections 
are approximate to the length of the connecting 
leads in situ the G.D.O. will enable us to judge at 
what frequencies these inductive and capacitative 
effects cancel, giving the optimum bypass. 

To measure inductance, connect the coil across 
a capacitor of known value and loosely couple the 
G.D.O. tuning for a dip. Then the inductance in 
microHenries= 

25,300 

C (pF) x f (Mc /s) 
To measure capacitance requires a calibrated 

variable capacitor to first tune an appropriate coil 
to a frequency determined by the G.D.O. setting. 
Then the unknown capacitor is connected across 
the variable and again a frequency measurement 
taken. The difference in the two setttings for 
resonance is equal to the value of the unknown 
capacitor. If a coil of known value is available, 
this can be used directly by connecting the un- 
known C across it and tuning the G.D.O. for 
resonance, transposing the above formula so that 

C= 25,330 

L x f. 
Aid to Aerial Construction 

Aerial checking can be carried out by coupling 
the G.D.O. as for a tuned circuit, but certain pre- 
cautions have to be taken. A centre -fed dipole 
is current -fed on its fundamental frequency and 
thus the coupling point is shorted out and the 
G.A.O. coupled by proximity, or with a single turn 
loop. But on its second harmonic, the aerial is 
voltage -fed and half sections must be checked 
individually with the coupling point open- circuited. 
A single -ended aerial, such as a radio whip -type, is 
fed at the low impedance point; and the feeder is 
removed and replaced by a single -turn loop. 

Constructing a multi- element array is aided by 
the G.D.O. by first coupling to the dipole and tun- 

-continued on page 653 
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IC iRSS1rAtit SS . -, Í 8ic 

Cb t%IEIS.IL1fID 
TEL: TEM 1189 Dept: P.W. 14 2.4 EARLHAM STREET, W.C.2. 

Near Cambridge Circus. A few minutes' walk from Leicester Square or Tottenham Court Road Underground Stations 
HOURS OF BUSINESS: 9 to 6. Saturdays 9 to I. OPEN ALL DAY THURSDAY 

VIBRATOR POWER SUPPLY UNIT 
8 volts D.C. Input. 230 volts 100 mA A.C. output and 6 V. L.T. out. Fully smoothed, 
with OZ4 rectifier valve. Brand new in steel case with pilot light, on /oft switch and 
Slydlok fuse on front panel. Measures 8} z 6 z 5iln. 39/6 plus 6/6 post and packing 

BARGAIN PACKS 
Assorted packets of 100 brand new 
Resistors Including miniature and high 
stab. 12/6 POST PAID. All useful values. 
Condensers, 100 assorted, including mica. 
ceramic, metal tubular. etc., 15/- post 
free. 12 Assorted Potts. All new and 
useful sizes 12/6, post paid. 
Components Package containing 3 useful 
size potts, 3 wafer switches, 50 assorted 
resistors and condensers including elec- 
troh'tic and ceramics. AS NEW 15/- 
plus 2/- P. & P. 

TYPE 68 TRANS /RECEIVER 
3 to 5.2 Mc /s. Portable station with range 
up to 10 miles under good conditions. 
Complete with valves, hand mike and 
aerial rods, all in good condition. 70/- 
plus 8/6 carriage and packing. Require 
150V. H.T. 3V. L.T. and 9V. G.B. 

B.C. 221 FREQUENCY METERS 
In perfect condition but slightly soiled 
exterior. Complete with calibration 
chart but no crystal. E7.10.0, plus 17/6 
P. & P. 

VIBRATORS 
6V. 4 pin, 3/6 plus 1/6 post and packing. 
6V. 7 pin, 3/6 plus 1/6 post and packing. 
12V. 7 pin, 4/6 plus 1/6 post and packing. 

TYPE 38 TRANS /RECEIVERS 
Brand new. Opera- 
ting on 7.4 to 9 
Mc /s. Trans/Recel- 
vers. Complete 
with headphones, 
throatmicrophone, 
Junction box and 
aerial rods. Oper- 
ate on 150 volts HT 
& 3 volts LT dry 
batteries. Com- 
plete less batteries 
and not tested. 
42/6 per set plus 6/6 post. Or E4 per pair 
plus 10/- post and packing. 

VARIABLE AIR -SPACED 
CONDENSERS 

150 pFd with lin. spindle. 4/6 each. 
75., 76 pFd with lin. spindle, 4/e each. 
100 pFd with }in. spindle. 2/6 each. 
100 pFd pre -set. 2/- each. 
50 pFd pre -set, 1/6 each. 
4 Gang H.R.O. Variable 390 pFd. 12/8 each 

MICA CAPACITOR 
In cast metal and ceramic .0002 Mfd 6000V. 
working. 2/6 plus 1/6 P. & P. each. 

TERMS OF BUSINESS 
CASH WITH ORDER. Handling 
charge of I16 on all orders under 20/- 
where P.P. is not otherwise stated. 
Postage charges indicated apply to 
U.K. only. C.O.D. orders min. LI. 

TF.I44G STANDARD SIGNAL 
GENERATOR 

85 Ke /s to 25 Me /s. Fully serviced and in 
perfect condition. £36 post paid. 

WOBBULATOR FREQUENCY 
MULTIPLIER 

Band 1. Channels 1 -13, with 50 micro/ 
ammeter and 0-80 dB attenuator. £9. 
P. & P. 10/ -. 

CRYSTALS!!! 

LARGE RANGE OF 10X, IOX1, 
FT243, FT241 CRYSTALS ALWAYS 

IN STOCK 

Send stamped and addressed 
envelope for our free, compre- 
hensive list. 

ON VIEW IN OUR SHOP FOR 
CALLERS ONLY. VERY LARGE 
RANGE OF TEST GEAR including 
Signal generators. Decade resistance 
boxes, Pen recording Voltmeters and 
thermometers. Electronic Tuning Forks, 
etc. 

SPECIAL OFFER OF 6in. METRO - 
VIC METERS 

ALL AT ONE PRICE 2S /- FOR CALLERS 
ONLY 

including 
0/20/50 mA, 0/100 mA, 0/15 n)A. 0/500 mA, 
0/50 mA, 0 /000 volts D.C., 0/30 volts D.C.. 
0/50 volts, 0 /100 volts. 0/5 Kv. 0/500 volts. 
and many others. All ln perfect condition 
(surface mounting). 

E.H.T. TRANSFORMERS 
E.H.T.1. Input 200 /250 volts 50 C/s. Output 
2kV. 10 mA 4 V. 1A. 0 -2-4V. 1.5A., 22/6. 
P. & P. 5/ -. 
E.H.T.2. Input 700 /250 volts 50 C /s. Output 
2.5 kV. 10 mA. 63V 3A,. 2V. 1.5A. 3.5 kV. 
D.C. Wks.. 22/6. P. & P.5 / -. 
E,H.T.4. Input 200 /250 volts 50 C /s. Output 
2,000V. 15 mA. 4 V. 1.5A. 0 -2-4V. 2A.. 29/6, 
P. & P. 5/ -. 

METERS 
0-1 mA Meters, moving coil lin, diameter 
surface mounting by Seagamo Weston. 
30/- plus 2/- p. & p. 
0 -750 Microammeters. Brand new, blank 
scale. Flush mounting 311n. diem. Moving 
coil. 49/8 each plus 2/- P. & P. 

H.T. TRANSFORMERS 
Type (350/120) Tapped 200 /250 V. input 
350 -0-350 V. 120 mA, 6.3 V. 3} amp., 6 V. at 
2 amps., 16/6. P. & P. 3/6. Type 5K PrI. 
200/250 V. Output 350/0/350 V. 350 mA. 
5 V. 3 amps. Tapped 4 V. 2 V. 2 amps. 
10 kV. ins. 20 V. 1 amp. 7.5 V. 1 amp. 5 kV. 
5 mA. Price 25/ -. Post & Packing 6 / -. 

L.T. TRANSFORMERS 
PH.: 240 volts, Output 6.3 volte 5 amps. 
8/6. post 2/8. PH.: 240 volt.. Output 
17 volte 1 amp., 9/8. post 2/ -. 

SELENIUM F.W. HIGH 
CURRENT BRIDGE 

RECTIFIERS 
18 v. 8 amps. gin. sq. Price 199/8 

18 v. 
18 

amps. 7lin. sq. 
Price 3Q/6 

79/g6 
18 v. 54 amps. 711n. sq. Price 117/8 
36 v. 8 amps. 451.n. sq. Price 39/6 
36 v. 18 amps. 7ila. sq. Price 79/6 
36 v. 36 amps. 711n. sq. Price 119/8 
36 v. 54 amps. 711n. so. Price 235/- 
54 v. 8 amps. 4110. sq. Price 59/6 
54 v. 18 amps. 711n. sq.1 Price 117/8 
54 v. 86 amps. 711n. sq. Price 235/ - 
Voltages indicated are maximum in- 
put volts and amps. are max. current 
out. Supplied brand new and guaran- 
teed. Not government surplus. 

A GEARED ELECTRIC MOTOR 
FOR ONLY 9/8 Post and Packing 2 /4. 
Due to bulk purchase we are able to offer 
these 24 V. Rotary Convertors at this 
fantastic price. Easily modified for mains 
operation (full simple conversion deta/ls 
supplied). Complete with 400 to 1 reduc- 
tion gearbox. 

FIELD STRENGTH METERS 
100 -150 Me/s. Contains 0-1 mA meter. 
155 valve, chrome telescopic aerial, etc. 
New condition in black crackle case. 
Operates on 1.5 V. and 90 V. batteries. 
Dimensions: 7 z 7 z 71n. 45/-. P. & P. 2/9. 

SILICON RECTIFIERS 
Westinghouse 1,000 P.I.V. 500 mA 9/- each 
800 P.I.V. 500 mA, 7/8 each. 400 P.LV. 
200 n4A, 3/6 each. 

WIRELESS SET NO. 19 

Complete with original power supply unit 
for 12 volts input. Transmitter /Receiver 
covering 2 -8 Me /s and V.H.F. and 240 Mc /s. 
6 valve superhet receiver and 6 valves In 
Transmitter. Using I.F. of 485 Kc /s. For 
volte and C.W. In good condition not 
tested. 24.17.6. Plus £1 packing and car- 
riage. MIe ophope and headset for this 
set 17/6 plus 2/8 post and packing. 19 Set 
Varlomet era. 17/8 plus 2/6 post and packing. Control box for U set, 30/ -plum 2/- poet 
and packing. 
Booklet with circuits and instructions free with set or separately 11/9 post paid. 
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Wide -range Transistorised 
SIGNAL GENERATOR -Model 27 

Range 150 Kc /s to 350 Mc /s. 

* Accuracy better than 2% 
* Directly calibrated 
* Battery operated 
* Compact and light 

d7.18.6 
with lead test and battery. 

Post and Packing 3/6 extra. 

Trade and Export Enquiries Invited 

NOMBREXINSTRUMENTATION 

Wide -range Transistorised 
AUDIO GENERATOR -Model 63 

Range 10- 100,000 c /s. 
* Laboratory Standard Specification 
* Sine and Square Wave 
* Direct Frequency Calibration 
* Accuracy and Low Distortion 
* Calibrated Output Voltage 
* Battery Operated and Compact 

f ISe0.0 test llead 
with 

Battery 2/3. Post and Packing 3/6 

NOMBREX LTD. IDnisronen.t. 

Wide -range Transistorised 
C.R. BRIDGE -Model 62 
6 Ranges: 132 to 100MS2 

1pF to 100µF 
* Visual null indicator 
* Power Factor check 
* Electrolytic leakage teat 
* Battery operated 

f7.2.3 
including battery. 

Post and Packing 3/6 extra. 

S.A.E. for full technical leaflets 

ESTUARY HOUSE, CAMPERDOWN TERRACE, 
EXMOUTH, DEVON. Phone: 3515. 

SPECIAL OFFER! 
OBTAINABLE ONLY FROM R. & 

THE, 

&°'14? 
COMBINED 
PORTABLE 

AND 
CAR 

RADIO 
THE RADIO WITH 
THE STAR FEATURES 

T.V. 

* 7-trandetor superhet. Output 350 mW. * Two -tone grey 
wooden cabinet, fitted handle with silver coloured fittings. 
Size 120 a 8t z 30tH. * Horizontal tuning scale, size lit a 2.in., in silver with 
black lettering. * All stations clearly marked. * Ferrite -rod internal aerial. 
* IF 470 Kc /s. * Operated from PP9 battery. * Full comprehensive Inetruc- 
Ilon and point -to -point wiring diagram. * Printed circuit board, back -printed 
with all component values. * Fully tunable over medium and long waveband. 
* Car aerial socket. * Full after sale service. 

PARTS LIST AND CIRCUIT DIAGRAM 210. FREE with parts 

ONLYf 599)6 POSTAGEU& PACKING 

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

RADIO & T.V. COMPONENTS LTD. 
21e HIGH STREET, ACTON, LONDON, W.3. 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. GRO 9186 

VALVES 
1C1 4/9 
1Ca ' 7/6 
1C3 8/8 
1F1 618 
181 219 
1F D1 6/6 
1F09 4/- 
1P7 6/6 
1P30 616 
1P11 8/- 
1E8 419 
165 4/- 
1T4 2/9 
11I5 5/6 
3Q4 6/8 
384 6/8 
3V4 6/- 
6Y30T 5/- 
5140 7/6 
6AK6 5/8 
6AL5 4/- 
6AM6 4/- 
6AT6 6/- 
6BA6 6/- 

NEW 

UBE6 7/- 
6B118 5/9 
613.16 619 
6132,7 819 
6BW6 8/6 
6BW7 7/- 
602 41- 
6F12 4/- 
61160T 2/- 
6J70T 7/8 
6K70 5/8 
6K80 6/- 
6Q70 6/6 
68L70T 8/- 
6816708 7/6 
6V6O 7/6 
6X4 6/- 
6X50 6/9 
787 9/8 
8D3 4/- 
9D7 9/6 
12AD6 11/8 
12AH8 10/- 
12AT7 4/- 

FOR THREE 
12AU7 6/8 
12AX7 6/9 
12BE6 8/6 
1213117 10/8 
12K80T11/- 
12Q70T 7/6 
128517 8/- 
16A5 9/- 
19AQ6 9/8 
25A60 7/6 
25L6GT 7/8 
30C1 7/8 
30L1 7/6 
35160T 7/8 
35W4 8/6 
35Z40T 8/- 
5763 7/6 
80 e/- 
DAF91 4/- 
DAF96 6/6 
DCC90 12/6 
DF91 8/- 
DF96 6/6 
DH76 7/8 

AND GUARANTEED 
MONTHS 

UH77 6/- 
DH142 8/8 
DH150 10/- 
D1391 4/9 
DK96 9/6 
DL92 6/8 
DL94 6/- 
DL96 6/6 
EB91 4/- 
EB041 7/8 
EBF80 8/6 
ECC81 4/. 
ECC82 8/9 
ECC83 6/9 
ECC84 8/8 
E0085 7/6 
ECF80 6/6 
ECF82 7/6 
ECH42 9/- 
ECH81 10/- 
ECL80 8/6 
E01.82 7/6 
EF41 9/- 
EF80 8/- 

EPOS 9/- 
EN 91 41- 
EF92 6/e 
EL41 9/6 
ELM 7/- 
EM85 101- 
EY51 7/6 
EY31 10/- 
EZ40 6/8 
EZ80 8/- 
EZ81 8/9 
HVR2 9/6 
KT830 8/- 
N17 6/8 
N18 5/6 
N19 8/- 
N709 7/- 
PCC.84 7/6 
PCF80 7/8 
PCF82 8/8 
PCL82 6/9 
P01.84 9/- 
PL81 9/8 
PL82 7/- 

PL83 
PY33 
PY81 
PY82 
PY83 
R19 
85A1 
U52 
1J78 
078 
U]42 
UBC41 
UC442 
UF41 
111,41 
UY41 
WIT 
W76 
W142 
X17 
X142 
X150 
Z77 
ZD17 

7/- 
10/- 
6/9 
7/6 
7/6 
8/8 
9/6 
7/8 
7/6 
5/- 
7/6 
8/8 
9/6 
818 
8/6 
7/6 
81- 
4/6 
8/8 
4/9 
9/- 
9/- 
4/- 
4/- 

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE I 

FREE WITH EVERY PURCHASE 

High Stability Resistors OW 5% 500 to 1M, 9d. Midget Ceramics 500 v., 9d. 
Coax. Super Quality fm., 6d. yd. Plugs 9d. Sockets 9d. Silicon H.T. Rect.. 
250 v. 300 mA tin, a fin. 8/6. Contact Cooled 250 v. 60 mA 8/8. 85 mA 8/8. 
NEW TRANSISTORS BY MOLLARD. OC19, 0026, 0066, 26/ -; 0044. 0045, 
5 / -; 0070 8/ -; 0071, 5/ -; 0072, 8 / -; 0072 Matched pair, 12/ -- 0074, 0075, 
0078, 7/6; 0081, 6/ -; 0081 Matched pair, 12 / -; 00170, 00171, 7/8. 

VALVES MATCHED IN PAIRS 
E1,34 87/8, E1,84 15/ -, N709 15/ -, 6V6G 15/-, 6BW6 

P. 
Per pair. Paek- 

Pull O.P. Transformer for above 3/1512 14/8, P. A 1/6. 121n. P.M. 
Speakers 30 24/8. Baker's "Selhuret" 1210. 150 15W Stalwart 80 / -. 12ín. 
Stereo Model 68.16.0. 

SETS OF VALVES 
DK91, DF91, DAF91, DL92 or DL94.. , 16 /6 ECH42, 2841, EB041 
DK96, 0896, DAF96, DL96 26/- 21,41, EZ40 87/8 
1C3, 181, 1PD1, lPl 28 /- 130142, EF41, EBC41, 
1745.1T4, 186, 384 or 3V4 16/6 111.41, DY41 SIP 

Postage add pwldag 9d. Over al Dosa 9tv . QO.D. 41-. 
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Design for a 
Dual- Impedance 

Loudspeaker 
A useful accessory for the workbench. 

By K. Berry 

IN the course of testing radios, television 
receivers and amplifiers, a general purpose 
loudspeaker is often needed for experimental 

purposes. Sometimes, a low impedance loud- 
speaker is required and at other times a high im- 
pedance instrument will be needed. On such 
occasions, it is usually necessary first to find a 
loudspeaker, also an output transformer and then 
to connect them together and to the equipment 
under test. This will always be a time consuming 
and tedious business and to overcome this problem, 
the author constructed a dual- impedance loud- 
speaker. 

Fig. I: The 
simple circuit 
arrangement of 
the unit. 

Low ;; High 

LS 

Stepdown 
L S. 

transformer 

Input 

The idea, which is very simple, is as follows. An 
ordinary low impedance extension loudspeaker was 
obtained, and an output transformer screwed 
securely inside the case. In the top of the case were 
fitted two terminals and a 2 -pole change -over 
toggle switch. 

The circuit is shown in Fig. 1, and the finished 
instrument in Fig. 2. The loudspeaker when thus 
modified, can be set for high or low impedance 
operation at the turn of a switch. 

The output transformer was one taken from an 
old radio receiver and matches 8,000f2 to 3f2. It is 

recommended that a 
transformer capable 
of carrying a pri- 
mary current of 
about 50mA is used, 
as some equipments 
will pass such a 
current through the 
transformer. 

Since, in this cir- 
cuit, the voice coil 
of the loudspeaker 
is connected to the 
primary of the out- 
put transformer 
(when switched for 
h i g h impedance 
operation), the loud- 
speaker chassis or 

frame could be at a high voltage with respect to 
earth, and accordingly care should be taken to 
ensure that accidental contact cannot be made with 
the loudspeaker chassis. 

This device has proved to be such a great asset 
In testing and experimenting that the author 
wonders how he ever managed without one 1. U 

Fig. 2: The finished unit. 

TEST GEAR TECHNIQUES 
-continued from page 650 

ing for resonant frequency. Then, without altering 
the G.D.O. setting, the additional elements can 
be added, spaced and adjusted for length until 
resonance is again obtained. One point worth 
mentioning is the effect of the earth on tuning. As 
the array is tuned relative to earth, adjustments 
should normally be made at the height above 

C3 

ground that it is intended to be used. 
These are only a few of the more obvious appli- 

cations of the G.D.O. A complete article could be 
devoted to its very versatile capabilities as signal 
generator and absorption type wavemeter. Various 
modifications and adaptations can be made to 
extend the range and sensitivity of the instrument. 

Fig. 5 shows one such extension of the previous 
circuits, where a second valve is used as a d.c. 
amplifier with a bridge network to enable more 

KT. +o 
accurate reading to be obtained 
with loose coupling. Here, the 
valve functions as one arm of 
a bridge, with the potential devel- 
oped across the G.D.O. grid leak 
applied to its grid. As this poten- 
tial drops, the grid voltage becomes 
less negative and the resistance of 

R5 the anode -cathode path decreases. 
This upsets the balance of the 
bridge and results in a good, posi- 
tive indication. R5 is used to set 
the meter zero. 

In conclusion, the author would 
Rs like to thank those readers who 

have written, discussing the sub- 
ject matter and occasionally point - 
n HT ig out discrepancies. It is regretted 

that sufficient space is not avail- 
able to enter fully into the several 
questions that have arisen. Perhaps 
later ... Fig. 5: G.D.O. suitable for v.h.f. with bridge- connected d.c. amplifier for 

more accurate readings. 
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IFEEL compelled to give warning of dangers 
that may arise from the use of certain mains 
adaptors with battery type transistor receivers. 

How widespread this practice has become, I do 
not know, but I am aware of two recent cases of 
electrocution caused by transistor receivers opera- 
ting from a.c. mains supplies through such devices. 

In both tragedies, the adaptors were of foreign 
origin and it is all . too obvious that neither of 
these meet the requirements laid down by British 
Standards Institute with respect to safety from 
electric shock and fire. 

Mr. J. Robson, of Newcastle, has recently 
drawn attention to one case of electrocution 
reported in the press, and he also forwarded a cir- 
cwt diagram of a Japanese made mains operated 
power unit which he suspects to be of similar type 
to the unit involved in this fatality. On studying 
this diagram I find myself sharing the indignation 
expressed by this reader. That such a piece of 
apparatus should be made available to the general 
public without adequate instructions and warning 
concerning its use is little short of scandalous. 

The unit referred to consists of a metal rectifier 
fed from the a.c. mains through a capacitor. The 
h.t. plus output line is separated from one side of 
the a.c. mains only by a resistor. 

Now a very dangerous state of affairs arises 
when this kind of power unit is connected up to a 
transistor portable receiver equipped, as so many 
are nowadays, with a socket for an external aerial 
and maybe a retractable rod aerial as well. I.n the 
majority of cases the aerial socket will be directly 
connected to the receiver h.t. plus line (signal 
'earth ') --but this presents no hazard when the 
receiver is powered by its normal internal battery. 
Should a mains operated power unit of the type 
just described be employed as substitute for the 
battery, the aerial circuit will then be connected 
to either the neutral or the line side of the mains, 
depending upon which way round the plug is fitted. 
There is thus a 50/50 chance that the aerial socket 

WaVe1eth1 
By THERMION 

(and, even more serious, the rod aerial) will be 
live ' at the full mains voltage. 

A Second Fatality Reported 

Within a few weeks of receiving information 
concerning the above case I read of another fatal 
accident, where a youth was electrocuted in a 
bathroom. His death was attributed to a mains 
adaptor which was coupled to a transistor radio. 
A radio engineer giving evidence at the inquest 
stated that this particular adaptor (of German 
manufacture) would be regarded by many in the 
trade as potentially lethal. Now it was certainly 
wrong to use a mains powered receiver in a bath- 
room; frequent warnings are given about this and 
nobody should be in ignorance on this matter. 
But this cannot in any way excuse the makers, 
for if the facts as reported were correct, the power 
unit was inherently dangerous and had exposed 
metal which could readily become ' live'. 

I would urge all who have any dealings with 
devices of the nature to examine carefully each 
particular type that comes into their hands and 
satisfy themselves that the circuitry, components 
and mechanical construction are sufficiently sound 
for the proposed application; check especially that 
there is no risk of fire due to overheating nor any 
chance of ' live ' parts being touched under normal 
working conditions. 

British Standards Safety Requirements 

It is pertinent, finally, to mention some of the 
safeguards that are embodied in equipment con- 
forming to BS415. 

In this Standard certain requirements are laid 
down for ' non- isolated apparatus ' -where direct 
connection is made between one side of the mains 
supply and any structural part of the apparatus. 
(A familiar example is, of course, the a.c. /d.c. type 
receiver). It is stipulated that all terminals and 
sockets used for making external connections be 
effectively isolated from those parts of the circuit 
likely to be at mains potential. Good quality mica 
or paper dielectric capacitors of at least 750V 
working are specified for this purpose. In the case 
of receivers designed for use with an external 
aerial, the capacitor connected to the aerial socket 
must be shunted by a resistor of reasonably high 
value to prevent the accumulation of static charges 
on the aerial, because such charges could in time 
cause a breakdown in the isolating capacitor. 

The apparatus should be housed in a cabinet or 
case of adequate strength and well insulated from 
the live parts. Any openings for ventilation must 
be of such a size as to prevent live parts within 
being touched by a finger. Control knobs must be 
securely fastened so that no portion of the metal 
spindles remains exposed; if grub screws are used, 
these must be well countersunk and, preferably, 
the holes sealed with an insulating substance. 
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PORTABLE TRANSISTOR RADIOS 
BACKED BY SUPER AFTER SALES SERVICE 

ROAMER SIX 

Total cost of all £4. 1 9.6 P. & P. 316. 
parts now only L 7 V 

8 stages -6 trans- 
istors and 2 diodes. 
L sten to stations 
half a world away 
w th this 5 waveband 
portable. Tunable on 
Medium and Long 
waves. Trawler Band 
and two Short waves. 
Sensitive ferrite rod 
aerial and telescopic 
aerial for short 
waves. Top grade 
transistors, 3 -inch 
speaker, handsome 
case with gilt fittings 
Size 61 x 41 x 1hín. 

Parts Price List and 
easy build plans 31 -. 

I 
TRANSONA SIX I NEW! 

8 stages -6 transistor. T 
1 and 2 diodes. 
I This is a top performance 

receiver covering full Medium 
I and Long Waves and Trawler 

Band. High-grade powerful 
1 magnet 31n. speaker makes 

listening a pleasure. Push 
1 pull transformers for ample 

power. Ferrite rod aerial. 
1 Many stations listed in one 

evening including Luxem- 
1 bourg loud and clear. 

Attractive case in grey with 
1 red grille. Size 61 x 41 x 111n. (Uses 

PP4 battery aval Table anywhere). 
1 (Carrying strap, 2l- extra). 
I Total cost of all 59 f6 P. & P. Parts Price List 

parts now only 316 and easy build plans 116 

[ROAMER SEVEN Mk. nil 

9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves, Trawler Band and two 
Short Waves to approx. 17 metres. Push -pull output for 
room filling volume from rich toned heavy duty 5in. 
speaker. Ferrite rod aerial for M & L waves and telescopio 
aerial for S Waves. Air spaced ganged - tuning condenser 
ensures wonderful station selection. Simulated hide 
case with gilt trim and shoulder and hand straps. 
Size 9 x 7 x 41n. approx. The perfect portable and the 
ideal car radio. (Uses PP9 battery available anywhere.) 

5 WAVEBAND 
PORTABLE OR 

CAR RADIO 
Amazing performance 

and specification 
Total cost of parts now only 

ís.19.6 
Parts Price List and easy 
build plans 31- 

P. & P. 
516 

SUPER SEVEN 
9 stages -7 transistors 

and 2 diodes 
Covers Medium and Long 
Waves and Trawler band. The 
ideal radio for home, car or 
can be fitted with carrying 
strap for outdoor use. Com- 
pletely portable -has built in 
aerial for wonderful recep- 
tion. Special circuit incor- 
porating 2 R.F. stages, push 
pull output, 31n. speaker (will 
drive larger speaker). Size 
71 x 54 x )lin. (Uses PPG bat - 
tery available anywhere.) 

Total cost of all £3. 19.6 P. & P. 
parts now only 316 

Parts Price List and easy build plans 21 -, 

TRANSONA FIVE 

Parts Price List and easy 
build plans 2r- 

MELODY SIX h 
a,ramnia' volume sad per 

hue .rally aorn. p 
(u utY+rYrAUt ion.." 

Sl Stockton-On -Tee. 
8 stages -6 transistors 

and 2 diodes. 
our latest completely portable 
transistor radio covering me- 
dium and long waves. Incorpor- 
ates pre -tagged circuit board, 
31n. heavy duty speaker, top 
grade transistors, volume con- 
trol, tuning condenser, wave 
change slide switch, sensitive 
Bin. ferrite rod aerial. Push -pull 
output. Wonderful reception of 
B.B.C. Home and Light, 208 and 
many Continental stations. 
Handsome leather look pocket 

size Case. only 61 x 31 x I lln. approx., with gilt speaker grille and 
supplied with hand and shoulder straps. 
Total cost of all r ( P. & P. Parts Price List and 
parts only íE4.9.6 31 -. easy build plans 2r- 

"Horne, Light 
AP.S. ' Ls, all 
f good Palanv." 

í1.P., Durham. 
7 stages -5 transistors 

and 2 diodes 
Fully tunable over medium 
and Long Waves and Trawler 
Band. Incorporates Ferrite 
rod aerial. tuning condenser. 
volume control, new type fine 
tone super dynamic speaker, 
etc. Attractive case. Size 61 x 
41 x )lin. with red speaker 
grille. (Uses 1289 battery 
available anywhere). 

Total cost of all 42'6 parts now only 
P. & P. 316. 

POCKET FIVE 
7 stages -5 transistors and 2 

diodes. 
Covers Medium and Long Waves and 
Trawler Band, a feature usually 
found in only the most expensive 
radios. On test Home, Light, Lux- 
embourg and many Continental 
stations were received loud and 
clear. Designed round supersensi- 
tive Ferrite Rod Aerial and fine tone 
21in. moving coil speaker, built Into attractive black case with 
red speaker grille. Size 51 x 14 x 34in. (Uses PP4 battery available 
anywhere). 

41 Total cost of all 42f6 P & P 3f.. Parts Price List and 
parts now only L V easy build plans 116 

All components used in our receivers may be pur- Radio Exchange CO chased separately if desired. Parts price lists and 
easy build plans supplied free with sets of parts or 27 H A R P U R STREET, BEDFORD 
available separately at prices stated. I Phone 2367 Opposite Co-op. 10-1 p.m. Sacs. 
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1=1111". 

"THE CONSTRUCTOR'S PARADISE" 

BEAR HUDSON LTD. 
63, GOLDHAWK ROAD, SHEPHERD'S BUSH, LONDON, W.12 
(Next to Goldhawk Road, Metropolitan Stn.) Phone SHE 2581 4794 

Open all day Saturday 

COMPONENTS - HI -FI - BOOKS - SERVICE 
24 -HOUR MAIL ORDER SERVICE with all goods guaranteed. 
* FREE POSTAGE on orders over 201-; add l/- postage it Wider. 
* HI -FI INSTANT COMPARISON ARRANGEMENTS. 
* COMPREHENSIVE TECHNICAL SERVICE for Customers. 
* BULK PURCHASING DEPT. and own manufactories !softie. 

mean LOWEST PRICES. 

TSL "KITBOARD" 
THE NEWEST THING FOR THE TRANSISTOR 

CONSTRUCTOR 

better than 
a printed 
circuit 
board! 

Perfect for assembling modern subminiature components 
into the smallest possible arrangements. Perforated 
10 holes to the inch. Strong, light. Suitable for all 
transistor equipment. 

Sire 
4iu. 
1 14t x 3/6 Size 2 x 

. 

21 x 2/6 4in 

TRUE HI -FI FROM CRYSTAL P.Us. 
TSL 

CONSTANT VELOCITY 

EQUALISER 
This remarkable new 
TSL development 
enable quality al- 
most as 'good as the 
finest professional 
magnetlo plek -ups 
to be obtained from 
crystal or ceramic 
types. With it, even cheap record players become 
first -class instruments With good equipment remit. 
are astonishing. Ideal for B.S.R., 
Collar°, Garrard and Ace. With 
plugs for mono or stereo. S yaws* 
guaranteed. Ready for use. POST FREE 

30f- 

THE FANTASTIC 
SINCLAIR `SLIMLINE' 
VEST -POCKET RECEIVER 

* MAT 
TRANSISTORS 

* AMAZING 
RANGE AND 
QUALITY 

* LESS THAN 
3 r l; s lin. 

* SUPER 
SENSITIVE 

AD parts This fantastic receiver, 
(except bat.) using latest Micro -Alloy 

come to Transistors brings it 
countless stations (med. 
wave) with truly superb 
quality and senaltivity. 
Absolutely sell -contained 

POST FREE with printed circuit 
board and all parts for 

With full easy building. With 
Instructions. apedal ear -piece. 

49/6 

M AT TRANSI TORS 
GOLD- PLATED 

Phenomenal Performance 
A revolutionary advance in transis- 
tor technique and performance. Will MAT 7/9 operate up to 150 Mc /e with current 100 
galas of better than 250. With a 
single "MAT ", stage gaine ae high as MAT 7/9 10,000 times are possible. Absolute 120 
minimal voltage and current collector 
requirements; ultra low -noise, gold- MAT 

s' 
J6 

plated leads. FULL DATA SHEETS 101 / 
FREE. Also '22 Tested Circuits 
using MATS" covering S.W., Bt -A, MAT 8'6 Personal and TV applications (sise 121 
101 x 70n.) 5/- post free. 

ADT.I40 hew wonder transistor I5'_ with cut olt at duo Mcs. 

10% HI -STAB RESISTORS 
} and I W. 10 to lo wet., ed. each. 5)- per doz. 
State values required. Specially recommended for 
transistors. 

AMPLIFIERS 
NEW VALVE AND ALL -TRANSISTOR TYPES 
14 WATT integrated hi -fi valve amplifier 
`with full range of coatfols. Built and £9..19.6 
tested. 
In tat forma with yalyea, ̂ tnstructtone, £7. 17.6 

BRITISH MADE GORDERSITk,ñNIR IFIER0GS12005 
All- transistor'. submmlatùre quaUty 

59/6 amplifier 00- 10,000 c/s ± 3dB, '70- 
14,000 c/s ± }dB. 5mV in for 1 watt 
out at 6v. Built and tested. 

Send now for details of these AmpliSsr. Bargains 

HI-FI by GARRARD, JASON, LEAK, LORENZ, QUAD, RADFORD, TSL, WHARFEDALE W.B., etc. 

In Bat arm, 47/6 

BERNARDS BOOKS FOR 

TRANSISTOR CONSTRUCTORS 

184 

185 

186 

Tested Transistor Or- 2/6 cults adng Modules. 
Pao free. 

Tested Shortwave Rec. 5/- 
eiver Circuits wing 
(MATS) Past her. 
Tested Snperhet Short- 
wave and Communica- 6' Lion Receiver (äsuit. 
using (MAT,). Pat .free. 

Send Bd. for furl delegate. of Bernard's 
Books. We stook the Pads You lad 
for the Circuits tool 

YOUR CAREER 

in ßÁD/0? 
Big opportunities and big money await the. qualified 
man in every field of Electronics today -both in the 
U.K. and throughout the world. We offer the finest 
home study training for all subjects in radio, television, 
etc., especially for the CITY & GUILDS EXAMS. 
(Technicians' Certificates); the Grad. Brit. I.R.E. Exam.; 
the Radio Amateur's Licence; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in 
Television; Transistors; Radar; Computers; Servo- 
mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam. successes. We are the only privately 
run British home study College specialising in electronic 
subjects only. Fullest details will be gladly sent without 
any obligation. 

To BRITISH NATIONAL RADIO SCHOOL, Dept. 2 

RADIO HOUSE, RUSSELL ST., READING, Berks. 

Please send FREE BROCHURE tea 

NAME 

ADDRESS 

Block 

». ». ».. »........» ................ Caps. 

Please 

BRITISH NATIONAL RADIO S01001 

Step over the border to 
Good Component Buying, 
by visiting - 
* BERWICK * 

ELECTRONICS LTD. 
70 BERWICK STREET, LONDON W.I 

Telephone: GERrard 8152 
(Open Weekdays 9- 5.30. Sat. 9 -12.30) 

Branches NOW OPEN at- 
67 LONDON ROAD 100 TIB STREET 
CROYDON MANCHESTER 4 
Tel.: CROydon 1512 Tel.: Blackfriars 4416 

(Open Weekdays 9 -5.30. Wed. 9- 12.30) 

LOOK! LOOK! LOOK! 
A 12 IN. DUAL -CONE HI -FI SPEAKER 
we can offer at only £4.17.6 (RF 30ED) 

THE MM4 TRANSISTORISED 
MICROPHONE MIXER UNIT for the 

amazingly Low Price 5916 

Many other interesting bargains 
for your inspection. 

You are cordially invited to call, phone or 
write for further details to your nea rest 
branch. 
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DOUBLE -TRACE OSCILLOSCOPE 
-continued from page 613 

mentary lens, either of which can be purchased 
from a photographic dealer for a few shillings. A 
supplementary lens is designed for fixing 
immediately in front of the camera lens in the 
same way as a filter, and enables the lens to focus 
down to short distances. 

" No. 3" lenses vary somewhat in power accord- 
ing to the manufacturer but a focusing table is 
available with the lens giving all necessary infor- 
mation. The data for a +3 diopter lens used with 
a normal type of 35mm. camera are as follows: 

TABLE 4: SETTING -UP DATA FOR +3 
DIOPTER SUPPLEMENTARY LENS 

Camera 
Scale 

Reading 

Distance from 
Lens front to 

Screen 
Approximate 

Field Size 

3.5 ft. IO in. 4.1 x 7 in. 

3 m. 25 cm. 12 x 18 cm. 

co 13 -I in. 5 x 71 in. 

If the camera has a focusing control it should be 
set at 3.5ft. or 3m., otherwise the " ao "- figures can 
be used. 

Special oscillograph film is available, but only 
in bulk quantities. However, it is quite possible to 
use whatever film happens to be in the camera at 
the time, using the exposures given in Table 5. 

These values can only be approximate, as the 
setting of the " Intensity " control on the oscillo- 

657 

TABLE 5: AVERAGE EXPOSURE TIMES FOR 
AN APERTURE SETTING OF fi II 

Film Speed 

Time 
BSI 

Scheiner DIN 
' ASA 
Weston 

25° 15° 25 60 sec 

32° 22° 125 15 sec 

34° 24° 200 8 sec 

37° 27° 400, 4 sec 

scope will have a considerable effect on the result. 
However, modern films provide quite a wide lati- 
tude for error. 

With exposure times of this order, the camera 
cannot be held by hand, and a tripod (or a pile of 
books at the very least) will be necessary to 
support it during the exposure. If the camera is 
equipped with a cable release this should be used. 

The actual exposure is best made in a darkened 
room or with the tube face screened from direct 
light, otherwise the oscillogram will lack contrast. 

If the camera has no " Time " exposure, it may 
be possible to bring the times given in Table 5 
within the range of shutter speeds available on the 
camera by increasing the aperture of the lens (i.e. 
reducing its stop number). Here, the rule is to halve 
the exposure time for each stop by which the 
aperture is increased. If this is done, however, 
extra care will be needed in setting up the camera, 
as the depth of field will be that much less (a 
permissible error of about a quarter of an inch at 
f/3.5, as against more than an inch at f /11). 

SHOWTIME ROUNDUP -continued 

since they represent, in the main, the more 
popularly priced models and do not take in the 
majority of the more specialised manufacturers. 

However, the new models seen showed a general 
improvement both technically and in presentation. 
With newer and better tape decks, higher quality 
audio circuits, more facilities and greater flexi- 

bility, today's " popular " tape recorder represents 
extremely good value. 

MAINS OPERATED RADIOS 
Although there are proportionately few valve 

mains radio sets, some makers still keep them in 
production and a few new ones turned up at 
Showtime. 

MAINS OPERATED RADIO 

Model Wavebands Price Notes 

EKCO U428 LW, MW, VHF 25 gns. Push button pre -set tuning of up to four 
VHF stations. Manual tuning for LW and MW. 

PHILIPS 417U LW, MW, VHF 28 gns. 6 x 4" speaker. 
4X23A LW, MW, SW, VHF 37 gns. Two 5° speakers, push- button tone control. 

STELLA ST154U LW, MW, VHF 27 gns. 6V, 6 x 4" speaker. 
ST160A LW, MW, SW, VHF 37 gns. 7V, two 5" dual -cone speakers. 

U NITRA Goplana LW, MW, SW, VHF 26; gns. Piano -key switching. Wood cabinet. 
Alfa MW, VHF 15f gns. Wood cabinet, I.3W output. 
Figaro 3 LW, MW, SW 9 gns. I.5W output. Plastic cabinet. Wood cabinet 

version, 9f gns. 
Ramona LW, MW, SW, VHF 261 gns. Unusual cabinet design. 
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THREE -SATT 
AMPI,iFIER 

BY J. D. HASKELL 

SPECIFICATION 
Total output is 3W at better than 1% total distor- 
tion. Frequency response at maximum output 30 
-20kcjs better than I dB. Hum and noise better 
than -80 dB at full output. Sensitivity with the 
loudness control in circuit is about 200 mV and this 
can be provided by any normal type pre -amplifier. 

FOR enthusiasts who are satisfied with 3W of Ogood 
quality, the following amplifier should 

suffice. The amplifier is good so far as stab- 
ility, distortion and frequency response is con- 
cerned, and is adequate for all but the most 
discriminating listener. 

The circuit is based upon three valves, these 
being a 6BR7, and EL84 and an EZ80. Precautions 
have been taken to ensure adequate valve life, and 

280V SOON 

maximum rating figures are never exceeded. The 
circuit has three negative feed -back loops: one of 
these is frequency selective, the other provides cur- 
rent feedback, and the third is a voltage feedback 
loop. 
Loudness Control 

Very few, if any, of the cheaper commercial 
amplifiers on the market have loudness controls. 

R510k 

16t 

JK1 
trout lack O.132uF O.18P 

2 
8,uF 

TI 

0Ók ?1M 

C3 Ce 

VR1 
500k- 
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VI 
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V2 
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CS 
iF 

3r1 L.S. 

OD 

.-..= 11. 

4 5 

XX 
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so;rFT 
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X X 

R11 
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RB 
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. C5 
390pF 

9 
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V3 
EZ80 

4 

300VO 

R13 
O 

s 2i0.q 
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Fig. f : The complete circuit diagram of the amplifier. 
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\r SEND FOR 

1 48 pages of vals 
Trade catalogue 

ALPHA 

OUR 1963/4 COMPO 

es and accessories. Send I 

also available, for which please 
heading. 

NENTS CATALOGUE 

/- in stamps for your copy. 
attach your business letter 

CHASSIS 
Aluminium Undrilled with Reinforced 
Corner, available in the following sizes: 
6in. x 4in. x 2 1in. ... ... 4/6 each 
8in, x 6in. x 2,}in. ... ... 613 each 
Oin. x 7in. x 24in. ... ... 713 each 
tin. x 3in. x 24in. ... ... 519 each 
tin. x 5in. x 24ìn. ... ... 619 each 
tin. x Sin. x 24in. ... ... 816 each 
4in. x '3in. x 24in. ... .. 61- each 
4in. x 9in. x 24in. ... ... 121- each 
6in. x 6in. x 24in. ... ... 913 each 
6in. x IOin. x 24in. . 141- each 

All are four- sided -ideal for radio receivers, 
amplifiers, power packs, etc. 

GRAMOPHONE UNITS 
BSR TU 12 unit, with Mono TC8H cartridge, 

E3.19.6. 
BSR GU7 unit, with TC8M or TC8H 

cartridge, Mono, E4.15.0. 
BSR GU7 unit, with TC85 cartridge, 

stereo, E5.5.0. 
Garrard Autoslim, automatic, with GC8 

Mono cartridge, [7.15.0. 
Garrard Autoslim, automatic, with EV26 

Stereo cartridge, ¿8.10.0. 
Garrard Autoslim, de luxe, with GC8 Mono 

Cartridge, EII.S.O. 
Garrard Autoslim de luxe, with EV26 Stereo 

Cartridge, LI2.0.0. 
BSR Monarch UA14, with TC8 Mono 

Cartridge, [6.6.0. 
BSR Monarch UAI4, with TC8S Stereo 

Cartridge, E7.7.0. 
BSR Monarch UA16, with TC8 Mono 

Cartridge, ¿6.19.6. 
BSR Monarch UA16, with TC8S Stereo 

Cartridge, E7.19.6. 

METAL RECTIFIERS 
Alpha Range of Guaranteed Bridge Rectifiers 
suitable for Battery Chargers 6 and 12 
volt output: 
2 amp. ... ... 71- 
4 amp. ... ... 1216 
6 amp. ... ... 1516 

ADASTRA 3-3 AMPLIFIER 
Specification: Controls -Volume, Treble, 
Bass with on /off. Valves -EZ80 rectifier, 
ECL86 amplifier and output. Output 
power -3 watts at 3.5 ohms impedance. 
Input sensitivity -200 millivolts. Frequency 
response -75- 20,000 c /s. Hum and noise - 
-70 dB. Feedback -10 dB. For 200 -250 
volts A.C. 50 c /s. Well finished in blue with 
a smart panel with gold markings. Soundly 
made of good components and perform 
exceptionally well for the price, E4.19.6. 

REPANCO MINIATURE TRANSIS- 
TOR COMPONENTS 

An entirely new range of Miniature Transis- 
tor Transformers, size *in. x sin. x 
high permeability nickel iron core. Suitable 
for printed circuits. 

TRANSISTORS AND DIODES 
Mullard Price 
AC107 ... 14/6 
AD I 40 251- 
AF 02 27/6 
AF 14 II1- 
AF IS ... . ... I0/6 
AF 16 ... ... ... 101- 
AF 17 ... ... ... ... ... 9/6 
AF 18 ... ... ... ... ... 20/- 
AF 24 ... ... ... ... 101- 
AF 25 ... ... ... ... ... 1016 
AF 26 ... ... ... ... ... RV- 
AF 27 ... ... 9/6 
OCI6W ... ... ... ... ... 351- 
OC19 ... ... ... ... ... 251- 
0C26 ... ... ... ... ... 251- 
OC42 ... ... .. ... 81- 
OC44 ... . ... 913 
0C44M ... ... 913 
0C45 .. 91- 
OC45M ... 91- 
0070 ... ... 6/6 
OC71 ... ... 616 
OC72 ... ... ... 81- 
2-OC72 ... ... ... ... ... I 61- 
OC74 ... ... 8/- 
OC75 ... ... ... ... ... 81- 
OC78 . . . - 8 / . 
0 C 8 1 ... ... ... ... 81- 
OC81 M ... ... ... ... 81- 
OC82 ... ... ... ... 101- 
OC83 ... .. ... ... 61- 
OC170 ... ... ... ... 916 
OC 171 ... 1016 

DIODES 
BY100 -.. I3/- 
0A70 ... 31- 
OA79 31- 
OA81 31- 
0A90 --. 31- 
0A91 3/- 
OA95 316 
OA210 -.. 916 
GEX34 ... 41- 
GEX35 41- 
GEX36 ... 10/- 

SETS OF TRANSISTORS 
Set I. Comprising 0C44, 2 x 0C45, 

matched pair OC81 3216 set 
Set 2. Comprising 0081 Driver, 

matched pair 0081 ... 1516 set 

TT45. DRIVER TRANSFORMER 
For double ended push -pull output stage, 
Ratio 4.5 to I -F I. Secondaries bifular 
wound, 51 -. 

TT46. PUSH -PULL OUTPUT 
TRANSFORMER 

For double ended output matching to a 
3 ohm speaker. Ratio 4 + 4 to I, 51-. 

TT47. DRIVER TRANSFORMER 
For single ended output stage matching 
to a 35 ohm speaker. Secondaries bifular 
wound. Ratio 4.5 to I + I, 5f - 

ALPHA 
RADIO SUPPLY CO. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

TT49. L.F. TRANSISTOR COUPLING 
TRANSFORMER 

Suitable for interstage coupling in simple 
L.F. amplifiers. Ratio 4.5 to I, 514. 

MINIATURE DOUBLE TUNED 1.F. 
TRANSFORMERS 

455 to 475 kc /s. Can size 4in. sq. x =,}in 
Ferrite pot and core construction. Suitable 
for 1st 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 tap - 
2.5 to I. Collector tap to secondary tap - 
7.3 to I, 619. 

PAXOLIN SHEET 
Paxolin sheet ¡in. thick, 6 x 6in., 1f- each 
Paxolin sheet Ain. thick, 12 x 6in., 2/- each 
Paxolin sheet 41,in. thick, 12 x 12in., 4f4 each 

EMPTY PLASTIC TAPE SPOOLS 
Empty tape spools 3in. ... 116 each 
Empty tape spools 4in. ... 2f- each 
Empty tape spools Sin. ... 2f- each 
Empty tape spools Skin. ... 2/6 each 
Empty tape spools 7in. ... 31. each 

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 feet cord, sub -miniature plug. 
Model C.R.5. Crystal Earpiece, high imp. 
Model MR-4. Magnetic Earpiece, low imp. 
61- each. 

VALVES 
DK96 719 UL4I .. 7f6 
DAF6 619 UABC80 ... 716 
DF96 619 EY5I ... 81- 
DL96 6/9 PL8I ... 816 
ECC8I 51- PL36 ... 9/6 
ECC82 5/6 PCL83 ... 9/6 
ECC83 61- PCF82 ... 9/6 
ECC84 716 PCL82 ... 91- 
ECC85 7/6 6V6G ... 41- 
ECH8I 7/6 6K7G 2/- 
EBC4I 7/6 6AM6 3/6 
E F4 I 716 EB9I ... 31- 
ECL80 7/6 IRS ... 5/3 
P C F80 7/6 174 ... 3/6 
P C C 84 7/6 ISS ... 416 
PL82 7/6 354 516 
PY83 .. 716 

6K8G 4/9 UABC80 ... 7/6 
6L6G ... 7/6 UAF42 ... 7/6 

UBF80 7/6 6Q7G S/6 
UCH42 ... 716 6X5G 51- 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9d., Minimum Parcel 
Post charges 21 -. Please include 
sufficient postage with your order. 
Minimum C.O.D. fees and postage 
316. These Postal Rates apply to 
U.K. only. For full terms of business 
see inside cover of catalogue. 
Personal shoppers 9 a.m. to 5 p.m. 
Mon. to Friday, Saturday 10' a.m. 
to 1 p.m. 
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VALVES FOR RADIO. TV AND AUDIO APPLICATIONS Z & I A E R O SERVICES LTD g 
AB Vallee sold by m are 6M quality, neaeelL and guaranteed for 

Retell Shop: BS, TOTTENHAM COURT ROAD, W.I three mouths. 
ryrel LANxham 8403 

Head Office and Warehouse moo new p,e mina at: 44A WESTBOURNE GROVE, A.L 
r 

ING 
A ORDERING NAIL, MUM 

CHARGE 
ADD Eí6166 

PER 
R ORDER. 

I1í8 AND POSTAGE. MINIMUM CHARGE 118 PE ORDER. 

042 6/. 6AÁ6 7/- 6V6G 4/. 42 6/- ERCBI 6/61 
OAS 11/. 
082 6/- 

BAIS 8/- 
GAMS 2/6 

8V6OT 6f5 
6E4 4/. 

6086 8/- 
5006 6/6 

EBF80 516 
EBF83 7/6 

083 61 SAME 4/. 6X50 4/8 50CD6026/- EBF89 6/9 
0(:3 6/6 6ÁQ5 6/- fiX56T 618 bOL6OT 8/8 EBLll 11 
OM 6/- BAQS el- BYBG e/- 76 618 Eß131 11 /- 
1A7GT SI- 6Aß6 61- 87.4 6/. 80 6/- 201740 91 
ICSOT 7/- 6A88 5/- 787 el- 83 8/- ECC84 8/d 

ß887G 22/8 706 10 / 85A2 818 E(Á:83 818 
1 d6GT 7/e BATS 4/- 706 7/- 90AV 16/- F.00ß8 10 / 
1H5GT 6/- 8ÁU6 7l- 7F8W 8/6 607 9/- ECE80 7/5 
114 2/6 GANG el- 7R7 el- 514 >D / ECH21 l0I- 
1TA 17/- 627 51- 77.6 41- 832 201- ECH36 10 /- 
1N3GT 8/. 888 5/- 91.1 8/5 666A 14 ¡- ECH42 8(- 

8ß8G 218 102'9 101- 884 301- ECH81 6/- 
184 6%. 6BA6 4/9 10P14 12/ 931 40/- ECH83 7/6 

ito 4/g 
8/- 

66E6 6/- 
6BQ7A 5/. 

11E2 20/- 
11E3 20/- 

955 31- 
2050 1215 

ECL80 el- 
ECL82 7l5 

1114 6/- 6BR7 11/6 12AH8 11/- 6854 81- ECL93 30/- 
lU6 5/. 6E188 5/- I2AT6 61- 5670 101- ECL88 10/- 
1X24 7/ 6BW8 9/- 12AT7 4/- 5763 10/- E1374 8/- 
1X28 7/- 60D6G4 12AT7WA 6060 10/- EF39 4/- 
2121 SI- 18/- 5/- 8080 26/- EF40 W. 
2X2 8/ 601,6 101- 12407 61- 6148 57/8 E141 5/9 
8A4 4/. 80W4 14/- 124X7 5/- 9002 6/- EF42 e/- 
3A6 7/. 604 15/- 12AY7 10/- 9003 7/- EF80 6/- 
3E28 15/- 8D84 15/- 12344 9/ ARP3 8/- EF86 61- 
306 4/- 8F13 6/6 12B46 6/- ARP19 8/5 BF88 el- 
0E20 60/- 8117 8/. 123E8 6/. AZl 9/- EF89 4/e 
3Q4 6I8 6G6G 2/6 12E37 5/- AZ31 8/- EF183 8/- 
364 6/- 649 9/- 1288 10/- A741 6/6 EF184 11/- 
3V4 6/6 645 6I. 12Q76T 5/. C10 6/- EL'32 81- 
4D1 41- 6.16 3/6 12807 6/- 01,33 91- EL33 9/- 
5R4oY 9f- 8170 5/ 12847 6/- (Mal 8/8 111.34 10/- 
6U40 6/- ()MGT e/- 128Q7 10/- DAF96 8/- ELM 10/- 
61140B 5/- 687 6/-' 20D1 9/- DF95 6/- E1.37 17/5 
8V40 8/- 8K70 2/- 2911 14/- DEN 9/ EL38 17/8 
6V8O 4/- MSG 4/. 2013 12/- 1161911 6/6 E141 7/8 
MGT s/- 
6Z8 31- 

61,60 5/- 
6L6 5/- 

251,602 8/- 
2624G 6/6 

DL98 51- 
DM70 5/. 

EU2 
:15. ELM. 

57,4 9/- 61.16 8/- 2825 7/6 DY88 Sf- EL83 7/. 
024G 7/6 6N7 e/- 25260T 8/5 E8800 14/- EL84 6f- 
6424 6/6 6Q70 6/- 2807 7/. BOSCO 7/- EL85 8/. 
6AB7 9/- 85%7 4/6 8015 5/5 E180F 16/- ELM; 7/5 
6407 8/- 68L70T 6/- 301.19 14/- 215100 10/- EL95 6/- 
6405 2/6 6810702 4/6 80P1.1 10/6 218200 10/- 21..821 Si- 
6A07 5/- 6567 8/. 33L6GT 7/- EAB080 5/. EM80 5/6 

6AK6 
11/- 
6- 6V66T 9/- 35Z6oT %- ER041 5Ì9IEM84 g/8 

Tel. PARK 6641/8/3. 
Please send ALL eorreepoudenoe and Mall Order. to the Head Os... 

9/- EEM86 
M8S 301- 

EN32 10/- 
EV51 TI- 
EY88 615 
EZ40 6/6 
EZ41 616 

t 81 6 
0233 10 /- 
0284 10 /- 
KTSC 25/- 
KT66 16/- 
1078 19/. 
P48C80 V- PC97 AI8 
P17C84 6/8 
PIC" 7f. P0088 10/8 PCC89 10/- PCF80 5/5 P0P88 

518 
10/- F0F88 8f- PCL81 9. 

PCL82 5f 5 
PCL93 5/8 
PCLS4 7- 
PCL85 7fe 
PO18S 9f- 
PEN43 7/- 
PEN43DD 

19/- 
PL36 61- 
PL38 15/- 
P181 7/- 
PI&2 6f5 PI.83 5- 
P1.84 /fe 
PY81 6/5 
PY82 6/- 
PY82 5f- 
PZ30 161- 
QQY°2-5 

45I- 
QQV03-36f- 

R1.18 
TT15 
0191 
0251 
0281 
U282 
1.301 
U801 

12/6 
ê6 /- 
11 /- 
12f5 
181- 
14/- 
15/- 
BOP 

UARC80 6/- 
UAE'43 81- 
010041 We 
010081 7/- 
UBI'69 516 
UBF89 7/- 
Uß1,21 11/- 
UCC84 9/- 

UOC83 6/6' 
UCF80 0/6' 
110321 5/5 
U01142 7f. 
Ucxel 7/. 
001,82 5/.. 
UCL83 15/- 

U1'41 
UF42 
UF80 
8186 
ÚP88 
1:1189 
ÚL41 

7/6 
7/- 
6/5 
7/. 

12 /- 
N- 
7/6 

1'1.84 
01(21 
0241 
1.11786 

W81M 
X69 
166 

5/. 
6/- 
5/5 
5/- 
5F 
6/6 
5/- 

OUR NEW PR CE LIST OF VALVES AND CATHODE RAT TU1E6 
I5 NOW READY. PLEASE SEND Od. STAMP FOR Tß16 AND POE 
LEAFLETS OF MAIL ORDER ITEMS. 

9EMI.00NDUOTO1. EECTIfIES 
GERMANIUM. STUD MOUNTED: 

039K, 800 p.i.v., 600 mA D.C. unmounted, SA D.O. incanted ea 
heat sink 

013M, 80 p.i.v., 600 m A D.C. D.C..dnwwted, IA P.a. mounted M 
heat sink .. .. .. .. . 

SILICON FUNCTION, WIRE E10ED 
Mallard 52100, 700 p.i.v.. 450 mA D.C. .. .. 5/- 

LUCAS DD055. This is a diffused junction device capable of operating 
at p.i.v. of 800 v. and a maximum current of 600 mA D.C. It can operate 
direct on 250 v. mains at 460 mA D.C., giving D.C. output voltage of 
290 y. in half -wave circuit. Reservoir capeoltanoe 260151. In spite of its 
small dimensions (6.0mm. dis. x 5mm. long) it will withstand entreat 
Bullet of 154 peak repetitive and 304 .witch -on. 15 /6. 

8/5 

S/5 

TRANSISTORS 
MOSLARD: 0029 17/6 &DIS W AN :1ß101A, 
0036 16f- 0044 6f- cum, equivalent to 0079 5/- 
0046 6/- OC70 5/. LOA- 

. 4/9 0071 6/. 0075 5/ .. . 
210412 4/3 0070 ef- 0070 71- 

.. 
1ì10ßO- ALLÓY' 

011780 7/- 0081 7/- MAT101, op to SO Mcla .. 0/5 
OC81II 7/. 00170 1/. MAT121, up to 120 Mc /a 616 
SURPLUS TRANSISTORS. Red spot., 12e. L.R., 6 /S. Yellow spot, sr. 
1..F., 1/10. White spot, 12v. H.F., 9 /5. Green spot, 8v. L.F. 1 /6. 
SUB -STANDARD TRANSISTORS. perfectly suitable for most appüebtlona, 
for nee at reduced collector voltage. 0044, 2/9. 0046, 9/9, 

CATHODE RAY TUBES 
281 -, 55/. bUP7 60 /- 

I 

VCR'S9 .. BOP 
5CP1 .. SOP 7ßP7 .. 151. ACRUO ,. 50/- 
5117 .. 10/5 VCR97 .. 40/. 913 .. 
2.06 WATT 2E11NER DIODES. 5% tolerance. VR576B (6.76); VR626 
(6.26V); VR7B (7.0V); VR9B(9.0V). All at 6/6 each. 

The 
'PÿCd / 

HOLE PUNCHES 
Instant Type 
iî' diameter .,. 
Screw -up Type 

diameter ... 
B7G r BOA, B9A 

I}- diameter Int. Octal ... ... 

II. ... ... ... 

2g Meter ... ... 
Complete Set 08.15.0. 

No extra charge for postage and packing 
in the U.K. 

6/IO ea. 

8/6 
9/- , 

9/6 
I0/2 
10/8 
1I/B 
13/4 
16/2 
18/10 
21/8 
24/4 
3312 

Oliver & Randall Ltd 
Dept. 7 

7 KELSEY PARK ROAD 
BECKENHAM, KENT 

Tel.: Beckenham 8262 

SHORT -WAVE H.A.C. EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for ... 
S.W. Receivers and Kits of Quality. 

A.A.C. were the original suppliers of 
SHORT -WAVE RECEIVERS KITS for 
the amateur constructor. Over 10,000 
satisfied customers -including Tech- 
nical Colleges. Hospitals. Publio 
Schools. Hams, etc. 

Improved designs with Denco coils: 
One -valve Kit, Model 'C ". Price 25 /-. 
Two -valve Kit, Model "E ". Price 50f -. 
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 catalogue and order form. 

POST THIS COUPON NOW I 

"H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TH), 44 Old Bond Street, 
London W.1 

Please send me FREE and without 
obligation your 1963 literature. 
NAME 

ADDRESS 

UNDERSTANDING 
¡AMATEUR RADIO 

PRINCIPLES- CONSTRUCTION 

OPERATION 
A New A.R.R.L. Publication 

up- Postage 113 

/ HOW TO LISTEN TO THE / WORLD 1963/4. World Pub ;No.6. 
1416. Postage If.. 

A BEGINNER'S GUIDE TO 
RADIO, by F. 1. Camm. T/6. 
Postage 6d. / RADIO E TELEVISION TEST / INSTRUMENTS, by G. 1. King. 

8 15 / -. Postage 1/3. 

/BASIC 
RADIO COURSE, by J. T. 

Frye. 30 /. Postage I / -. / TRANSISTOR RADIOS Circuitry / and Servicing, by Mullard. St.. 
Postage 6d. 

/ TELECOMMUNICATIONS 
PRINCIPLES (In M.K.S. Units), 
by R. N. Renton. 45/., Postage 2/ , 

TRANSISTOR MANUAL, by Inter 
G.E.G. I6/ -. Postage I/2. / NEW 1963 CATALOGUE 1 / , 

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. 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1963 

AC 
mains 

OnfOff 
switch 

PRACTICAL WIRELESS 

-Volume 
control c rrii 
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Input 
Jack 

68R7 /-i 
r t ..* 

71 
a(, i. 

`,..4, I'1i 
tiri Output ) J 

transformer : ¿et,q ' 
..,;:_-_i c. 

J_ 
Primary T " Q 

111 111 Mains .4 . :S ---'- 
Tags marked'MC:Oenote earthing connections to chassis 

Fig. 2: A suggested layout for the amplifier. 

In brief, this is a device which compensates for 
bass deficiency at low output levels. The loudness 
control functions as follows: 

As the slider of the volume control is moved 
down towards " B", i.e. volume decreased, the 
amount of resistance in series with C3 is reduced 
and therefore more signal voltage is applied as 
negative feed -back to the grid. Due to the size of 
C3 the higher frequencies are readily passed -but 
very. little at the lower frequencies. 

H.F. Attenuation 
This selective feedback results in attenuation of 

the high frequencies. It should now be clear that 
the boost is obtained at the expense of the high 
frequencies and hence adequate balance may be 
obtained by varying the setting of VR1. The 
resistor R2 prevents a short circuit to earth when 
the slider is at B. The values of C2 and R3 
govern the frequency at which this control 
becomes effective. The adjustment of this control 
will be dealt with Iater on in this article. 

Feedback 

Some current feedback is applied at V1 by 

To Ls/ 

omitting the normal cathode by -pass capacitor, 
and this gives a gradual low frequency rolloff 
and prevents the amplifier being overloaded at 
low frequencies. Some additional feedback is 
applied to the cathode of V1 from the output 
transformer secondary, via R8 and C5; the latter 
prevents high frequency ringing and instability 
and will suffice for any good quality output 
transformer. If a cheap type of output transfor- 
mer is used a value of 1,000pF should prove 
suitable for C5. More feedback is applied to the 
grid of VI from the grid of V2 via R7 and this 
keeps distortion at a minimum. The value of R4 
has been chosen to give an essentially flat response 
up to at least 20kc /s. 

Large Coupling Capacitor 

The power handling capacity of an EL84 is well 
known, and hence a large coupling capacitor C6 
was chosen to give an adequate bass response. It 
should also be remembered that if C6 were small 
in value a noticeable amount of transient distor- 
tion will occur due to phase lag in the capacitor. 
R11 should preferably be a 5% component. 
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Resistors: 
R I 33kû 
R2 15kû 
R3 2.2kû 
R4 100kû 
RS IOW 
R6 IMû 
R7 330k 5% 

COMPONENTS LIST 
C8 50µF electrolytic 350V 
C9 50µF electrolytic 350V 

Transformbrs and choke: 
TI Output transformer: Primary impedance 

5k11; secondary 3û, or 1511 (Partridge 
P4073, or Parmeko P266I ). 
Mains transformer: Tapped primary. 
Secondaries: 300- 0 -300V 8mA; 6.3V IA; 
6.3V (centre tapped) IA. 
Smoothing choke. SH 75f1 60mA. 

R8 {5.6k12 5% (for 3f2 LS) 
I2kû 5% (for 1552 LS) 

R9 680kû 
RIO I50û 
RI 1 270û 3W 
RI2 250û 5W w.w. 
R13 2000 IW 
R14 20011 I 

All 10 %, }W carbon, except where 
otherwise stated. 

VRI 500k12 carbon potentiometer, log. 

Capacitors: 
Cl 16µF electrolytic 
C2 8µF electrolytic 350V 
C3 0.02µF paper 600V 
C4 0.05µF paper 600V 
C5 390pF ±10% silver mica 
C6 0.1µF paper 600V 
C7 50µF electrolytic 25V 

T2 

LI 

Valves: 
VI 6BR7 
V2 EL86 
V3 EZ80 

Miscellaneous: 
Single pole on /off switch (SI). Input lack 
and socket. Three B9A valveholders. One 
I0 -way groupboard. Chassis 10in, x 
8in. x Sin. approx.- (16s.w.g. aluminium.) 

Output Transformer 
Regarding the output transformer, no expense 

should be spared here, and the specified com- 
ponent should be bought if possible. 

Adequate decoupling and smoothing is provided 
by C2, R5, C8 and C9, and hum is at least 80d13 
below full output. The resistors R13 and R14 are 
to limit the anode current on the plates of V3, but 
may be omitted, since the valve is working well 
within its maximum input rating. 

A separate rectifier winding is preferable, though 
not essential, and if a common winding is to be 
used it should have a 2A rating. The heater 
winding in the circuit is centre -tapped to reduce 
the hum level, but again this could be of the 
ordinary variety without a centre tap and in this 
case one side of the winding should be earthed. 

Wiring: Good wiring practice should be 
adhered to and all earth connections are to be 
made to a bus -bar, this being earthed at the input 

jack only. A suggested layout is given in Fig. 2. 
Setting up: After testing for any possible short- 

circuits the mains can be applied and about 15 sec. 
should be allowed for the amplifier to warm up. 
If you are using it in eonjunetion with a pre - 
amplifier the tap for the h.t. is taken from point C 
in the circuit, about 10 mA is available. - 

The loudness control is turned to the maximum 
position and the volume control on the pre- 
amplifier is adjusted for normal listening level or, 
better still, for full output. The totie controls are 
now adjusted to match room acoustics. The pre- 
amplifier volume control should be left at that 
setting and the volunle of the amplifier adjusted by 
means of the loudness control; adequate balance 
will be maintained down to about 1W of output. 

Summing up, the above amplifier will compare 
very well with the best on the market in this price 
bracket and should provide good quality and 
trouble -free performance when used with a good 
quality, correctly housed loudspeaker. U 

Audio Level Indicator 
-continued from page 642 

The signal supplied to the miniature loudspeaker 
was a 1,000c /s note obtained from a b.f.o. and 
recorded on tape, the output to the loudspeaker 
being in the order of 2W. A dB meter could be 
used to obtain exact figures of gain and loss. 

The position of the loudspeaker and the micro- 
phone when mounted on the rod differed very little 
but the reflected sound from the loudspeaker is 
masked due to the physical size of the instrument. 
If one is experimenting in this field of very 
interesting work it is well to remember that both 
the loudspeaker and microphone should face the 
umbrella reflector and not the sound. 

Using the Noise Level Indicator Meter. 
When the instrument has been completed and 

is ready for testing first switch on the instrument, 
then gently tap the microphone. The meter 

should give some indication by an upward move- 
ment. If the instrument is placed with the micro- 
phone facing a constant level audio signal the 
control VR1 can be rotated to give maximum 
reading. 

The noise level indicator is very sensitive and 
will pick up a slight whisper at a few feet or more, 
so that when testing adjust the control VRI if 
necessary to prevent the meter pointer wrapping 
itself around the end stop. 

If an external microphone is being used, 
remember to turn down the gain control on the 
indicator so that if the microphone happens to get 
a sudden bang the meter will not suffer as a result. 

The meter is not calibrated in terms of dB as 
this would necessitate the use of a decibel meter 
and a constant signal source, neither of which were 
available to the author. However, by experiment- 
ing a little with the results obtained the 
constructor will soon be able to use this instrument 
to a very surprising degree of accuracy in recording 
sound and setting .up for steroe, etc. 
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No. 19. 2 -8 Mc /s TRANSMITTER 
RECEIVER 

This most 
f a m o u s 
Army Trans/ 
Receiver 
covers 2 -8 
Mc /s (150- 
37 meters in 
two bands,. 
Has an in- 
tercom, am- 

plifier. designed for 12 and 24 volt operation but 
supplied with P.W." Mains conversion details. Uses 
a 6 valve auperhet receiver, LF. being 465 Ke /n, and a 
6 valve transmitter designed for voice and C.W. oper- 
ation. Incorporates teat and tuning meter for volt- 
ages, aerial loading and current testa. Panel Controls: 
Frequency tuning, P.A.'tuning, Gain control, MCW 
CW, HIT switch. Het -tone netting. Off-on Quench 
aerial. AVC LT -HT -Drives tests. Supplied complete 
with instructions book. ONLY 75/ -. 

1211. WHIP AERIAL (U.S.A.), I0f -. 

MT.1000 TAPE RECORDER 
The smoothest per- 
forming battery mo- 
del available, mes 4 

transistor plus 
diode push -pull 
amplifier with 
built in speaker 
stop /record/ 
playback /re- 
wind switch. 
volume coot rol 
speed control, 
pause switch. 
Size only 7s/,,x 

61 x Ijin. Attractive 
two -tone case. C'om- 

plate with mike, earphone, batteries, tape and 
instruction manual. ONLY 29.19.6. 

I2in. THREE -WAY SPEAKER Model 
CR.30AE. 

Designed and engineered to 
satisfy the most discriminat- 
ing listener. The C''R.30AE 
achieves full 3 speaker per- 
formance through its ad- 
vanced trjaxial design. The 
woofer, midrange radiator and 
tweeter are all axially 
mounted within a single 
speaker system. Rigid low 
silhouette die cast frame 
ensures perfect alignment and 
minimum space. 
Brief Specification: Freq. 
Response: 30- 16,000 c.p.s. 
Capacity: 10 watt, Peak 20 
watt. Impedance: 16 ohm. 
Crossover Frequency: 18,000 
c.p.e., 5,000 c.o.s. 

PRICE 10 gas. 

EAGLE DE -LUXE 4 BAND SHORT 
WAVE COMMUNICATION RECEI- 
VER RX.60. 

f 

PRACTICAL WIRELESS 

RELDA EXCLUSIVE!!! 
100,000 O.P.V. MULTI- TESTER 

MODEL EP.100K. A handy size high sensitivity 
multi- teeter with a shock -proof meter of 9.511A. 

Incorporates three germa- 
nium diodes and simplified 
meter scale for easy reading. 
RANGES: D.C. Volts: 0.5V, 
2.5V, 10V, 50V, 250V. 
(100,000 ohm /V), 500V, 
1,000V, (85,000 ohm /V), 
A.C. Volts: 2.5V, 10V, 50V, 
250V, 1,000V,. (12,500 ohm/ 
V). D.C. Amps: 10(/A, 
250µA, 2.5mA, 25mA, 
250mA. Ohms: 0 -20K ohm, 
0.200K ohm, 0.2M ohm, 
0 -20M ohm. Centre -160 
ohm, I.6K ohm, 16K ohm, 
160K ohm. L,1,: 1811A, 
180µA, 1.8mA, los A. L.V. 
3V. 

Decibels: minus 20db -plue 62db. Size: 5¡in. 
sain. x 2jin. 

ORIGINALLY 014.14.0. 

OUR PRICE £6.19.6 COMPLETE 

SIGNAL INJECTION PROBE ITI.I. 
Push button operas ton. 
Ideal for making rapid 
checks on radios, TL', A ps 

tuners, etc. PRIEL 42/6 

A MINIATURE TAPE RECORDER 
IN KIT FORM ONLY 

663 

VERNIER DIALS 
Precision vernier dials with approx. 8 to 1 ratio 

Surface mounting. 
Accurately centred metal 
Insert for tin. shaft. 

x 6 5 s J Reade counter clockwise 
O-100 in 180 °. 
Model T.501 ltln, dia. 

"I 12/6. 
Model T.502 21n. dia. 

_ 14/ -. 
Model T.508 Sin. dia. 

16 / -. 

SA.80 INTEGRATED STEREO 
AMPLIFIER 

£4.19.6 
Exclusively offered 
complete with all sc- 
resaories. No extras 
to buy. Consisting of 
three transistor am- 
plifier, record -play, 
volume control, 
miniature speaker, 

forward- stop -rewind switch, reel of tape and spare 
reel, motor, attractive coloured case., Mic. and 
'earphone sockets, pick -up coil mike, earphone and 
carrying handle supplied. Standard battery 
operated. Simple to put together in less than one 
hour. Brand new and guaranteed. 

PORTABLE MAINS SOLDERING 
IRON SP.I. 
zit watts. Features remov- 

hi e handle that covers tip 
and barrel. Complete with 
lead and plug. ONLY 14/6 

R.F. FIELD INDICATOR 
RF.40. Designed for checking 
the radiation from a trans- 
mitting antenna. The sensi- 
tivity can be controlled by 
adinetmeot of panel control 

the antenna length 
or by increasing dis- 
tance from the radia- 
tor Freq. range 1 -250 
Mc /e. 200µA D.C. 
Meter. Complete as 

i !lust rd ion with instructions. Pries 69/8. 4 band power- packed Superheterodyne circuit 
Coven Broadcast Band (550.1600 Kole) and Short 
Wave from 1.6 -30 Mole in 3 band.. Electrical 
Bandspread. Built -in "8" meter. A.V.C., noise 
limiter. B.F.O., Phone Jack. Built -in 5in. speaker. 
Never before such fantastic value in Short Wave 
reeeivers, beautifully styled. features a precision 
electrical Baodspread dial, 0-100 logging scale for 
easy self calibration. 
Separate bandepread tuning condenser and cali- 
brated "S" meter for accurate tuning. Sensitive 
circuit features A.V.C. to minimise blasting and/or 
fade out. A.N.L., to reduce annoying interference. 

FOR THE BUY OF YOUR LIFE SEND B.A.E. FOR 
FURTHER DETAILS. 

4 x 4 watt. The perfect choice for a low coat 
Hi -Fi stereo system. Dual pick rap and timer 
inputs. Tone control. Independent volume 

mtrols. 10 ohm speaker output. 
Supplied complete for only £9.10.0 

SA.I50 INTEGRATED STEREO 
AMPLIFIER 

A brilliant stereo and 111 one teal performer with 
the wide range response, low distortion, low hum 
and noise characteristics you would expect of 
amplifiers many timers Its price. Engineered to 
supreme professional standards for your listening 
pleasure. 15 watts output. SIX Inputs, Tuner. 
Pick -up Magnetic, Pick -up Crystal, Tape, Mike 
and Aux. Controln: Volume, Balance. Bass Treble, 
On /off, Mode control and Function control for 
Stereo, Reverse Stereo, Mono A, Mono B. Mono 
A and B. Impedance: 4 and 16 ohms. Freq. 
response í-1411. 40.15000 c.p.s. AC 200 /250 v 
Size 11 x 31 x 71in. Price complete with operating 
manual. 218.10.0. 

TD.79. TAPE HEAD 
DEMAGNETIZER 

The TD, 79 is a compact easy to handle, truly 
professional quality tape head demagnetizer to 
completely remove magnetism from tape heads, 
permitting improved tape recordings and through 
frequent use reduces harmonic distortion and 
noise level. 250 v, AC complete with instructions. 
PRICE 29/6. 

RC.12 AUTOMATIC RECORD 
CLEANER 

Now you can protect your valuable records from 
dirt and dust -the professional way. The RC.12 
ecordcleaner is easily fitted to any pick -up arm, 

either sutochanger or transcription types and there 
is absolutely no change on needle pressure. The 
brush contains many hairs different in thickness, 
length and set towards different directions. Thus 
removing dirt and duct over the entire record 
which is absorbed on a rotating roller. Complete 
with adjustable mounting bracket to fit all arms. 
Complete with instructiooe. PRICE 16/3 
r -- t 

INEXPENSIVE HI -FI RADIO JACK 
GT.50. 

Full medium wave coverage. Ideal for all tape 
recorders, amplifiers etc. No batteries required 
-just plug in. You will be amazed at the recep- 
tion this pushes Into your equipment. ONLY 29/- 

AUTOMATIC SOLDERING IRON 
SF.I. 

PICK -UP ARM 
COMPLETE 

Transcription type.*Wired for stereo and complete 
with LP /78 Stereo /Mono turn-over cartridge. 
Price 23.7.0. 

MAIL ORDERS TO 
(DEPT. P), 32a COPTIC STREET, 

LONDON W.C.I. 

L 
an watt. First in the country that 
feeds solder automatically. Easy 
one hand action, lightweight and 
extremely robust. gives you a third 
hand. Tip and solder are replaced at 
the exact spot needed, any required 
amount of solder can be automatically 
fed to the tip by adjustable feed roller. 
Standard A.C. maim. Fully guaranteed. 

ONLY 52/6 

CALLERS WELCOME AT 
87 TOTTENHAM COURT ROAD, 
LONDON W.I. MUS9606 
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WHARFEDALE 
SUPER 8 /RS /DD 
"Strikes the right 

note" 

SAYS DONALD ALDOUS 

In a review of the Wharfe- 
dale Super 8 /RS /DD in 
"Audio & Record Re- 
view", Donald Aldous 
reported as follows: 

The latest Wharfedale Super 8 /RS /DD speaker strikes the 
right note the moment it is removed from its box. It is 
beautifully made and finished and looks right. 
The unit was tested in a corner enclosure approximately 
l¡ cu.ft. with the interior heavily lined with carpet felt and a 
vent of l }in. wide across the front at the bottom. The bass 
radiated with this enclosure was smooth and at an ideal level 
to give balance with the extended top response. 
The music signals and tone bursts confirmed that the speaker 
is free from any obvious discoloration. 
Summary-We agree entirely with the view of Gilbert Briggs 
expressed to us as "his humble opinion ", that the Super 
8 /RS /DD unit is easily the best 8in. model Wharfedale has 
ever produced. A stereo pair in small enclosures gives sound 
quality that will come as a revelation to any listeners wedded 
to massive enclosures. This can easily be matched to 2 -5 ohms 
with the WMTI. 

sor° 
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Impedance IO-15 ohms. 
CERAMIC MAGNET Flux density 14,500 oersteds. 
Total flux: 60,000 maxwells. 
PRICE 13412 incl. P.T. 

1h4ar4eda6 ,; 

zc , 

WHARFEDALE 

WIRELESS 

WORKS LTD 

IDLE BRADFORD YORKSHIRE 
Telephone: Idle 1235/6 Telegrams: 'Wharfdel' Idle, Bradford 

November, 1963 

SPEAKERS 
by GOODMANS, FLAC, 

PLESSEY, etc. 
41n. square 12/- 

P. &P. 
1/6 

5in. round 12/- 1/6 
'7x 4in, elliptical 13 /8 1/6 
6 x 51n. 16/8 21- 

1Ox61n. ., 23/6 2/- 

GRAM -TAPE DECK 
MOTORS! 

Special oiler of famous manu- 
facturers' motors. 
19/8 each. P. & P. 2/- 
TAPE HEAD ASSEMBLIES 
Bradmatic, as fitted to Collaro 
Studio deck: (Erase & Record/ 
Playback heads, complete on 
mounting plate). 
39/8 each. P. & P.1 /6 
TRANSISTORISED MIXERS 
Limited number of 3- channel 
mixers (HI- impedance). 
89/8 UNI "G CONDENSERS 
500 pF Plus FM Twin gang 
(gear drive). 
10/8 each P. & P. 2/- 
BATTERY CHARGERS by 

"LINEAR" 
l8 amp..49 /9 ea. 3 amp..75 /.ea. 

P. & P. 4/- 
CAR AERIALS ! 

High quality 3- section 421n. ex- 
tended, complete with fittings. 
19/8 each. P. & P. 1/6. 
Cable 1H per yard extra. 
METAL RECTIFIERS. 300v. 
300 mA. Few only 9/8 each. 

P. & P. 2/ -. 
PYE co -ax Miniature Plugs 
and sockets. 
5/6 per pair. P, & P. 1/- pair. 

OUR FAMOUS 

READIPACKS 
No. 1 100 resistors 8w to 5w 

10 ohm to 50 meg. 
No, 2 25 condensers 1pf to 

1000pf 5% to 20% 
No. 3 20 condensers 1000pí to 

Otmfd 
No. 4 12 condensers .01mfd to 

..1mfd 
No. 6 25 HI -stab resistors 

1.2 and 5% 10 ohm- 25meg. 
No. 6 10 w/w Resistors 6 ohm - 

82K ohm 
No. 7 4 Carbon controls vol- 

ume, tone, etc. 
All at 8/8 each. POST FREE 

SWITCHES FOR 

MULLARD CIRCUITS 
to specification and 

Mallard approved 
TEl 2V Pre -Amp. 12/9 
TEl 3V Pre -Amp. 18/9 
Tß4 3v Prs -Amp. Lo/Per 

Fite. 10/9 
TES 3V Pre -Amp. 191 /Pass 

Fltr. 9/4 
TES 3V Tape Amp. Rec /Play 16/6 
TR7 3V Tape Amp. Roe ... , 3/4 
TR8 Tape Pre-Amp. Rec /Play 10/6 
TR9 Tape Pre-Amp Eris 7/4 
TEtO Stereo Pre -Amp. Selector 18 /6 
Tß11 Stereo Pre -Amp. Chia 9/6 
TE12 Stereo Pro-Amp. Stereo- 

Mono 9/9 
P, t P. 1/- per switch. 

TELE -RADIO (1943) LTD 
189 EDGWARE ROAD, LONDON W.2 

PADdington 4455 

COMMUNICATION RECEIVERS 
CR100 /8MOD. Covers 50 kc /s-30 Mc /s in 6 bands. 11 valves 
2 R.F. and 3 I.F. stages. Crystal gate, B,F.O., etc. Ready for 
20s 250 volt a.c. mains. 28 wattsoutput for 30 speaker. BRAND 
NEW. in original packing, £35 cart. £2 S.A.E. for illustrated 
details. 
TIRO SENIOR RECEIVERS. Complete with 9 coils. £17.18.0. 
S.A.E. for full details. 
PCR-3 RECEIVERS. 3 -wave bands, medium wave and 2 
short wave. from 120 -13 metres. Good condition, tested 8 gns. 
Carr. 10 / -. A.C. mains internal power supply £2 extra. 

SILICON RECTIFIERS. Type lEA2 (1 x tin.) will handle 250 volts 
at up to 500 mA. Replaces any TV metal rectifier, 7/8. 
MOVING COIL PILONES. Finest quality Canadian with 
Chamois ear muffs and leather- covered headband. With lead 
and lack plug. Noise excluding. supremely comfortable. 
BRAND NEW 22/8. Post 1/6 

AVO WIDE RANGE SIGNAL GENERATORS Six turret oper- 
ated ranges covering 50 Reis to 60 Mc /s. For use on standard A.C. 
mains. Packed in original transit cases with accessories. Post -war 
type in new condition. £15. Carriage 10 / -. REAL BARGAIN. 

RECEPTION SETS R220/R220. Consists of TWO identical 
receivers in one cabinet. EACH receiver is complete with i4 
modern miniature valves (3 x 6AKS, EF91, 3 x EF92, 2 x EB9I, 
2 x 12AT7. QS70 /20. EL91 and 5U4G) its OWN stabilised AC mains 
power supply and speaker. Intended for reception of one fixed 
frequency between 60 -100 Mc /s according to crystal used but 
ideal for modification to 72 Me /s or 144 Mc /s. Price complete 
£7.10.0 (Carr. £1) or individual receivers (less cabinet) 
£3.19.8 (Carr. 7/6). Circuit supplied. 

AR-88 SPARE VALVES. Complete set of BRAND NEW indivi- 
dually boxed original valves (14), 50 / -. P. & P. 2 /E. 

RCA AR-68 SPEAKERS. 30 81n. P.M. speaker in heavy gauge 
black crackled steel cabinet 11 x 10 x 610., with rubber feet. A 
SUPER QUALITY unit. BRAND NEW, for ONLY 85/ , P. &P. 5/ -. 

AR-68 VIBRATOR PACKS. For 6 v. operation. Complete wióh 
vibrator and OZ4 rectifier. BRAND NEW in original cartons. 17/8. 
P. & P. 5/ -. 

MULTIMETER SPECIAL MODEL, CT- 500. 20,0000 /V. 
DC volts: 0 to 2.540-50- 250 -500 -5,000 (20K0 /V). AC volts: 0 to 
10- 50- 250 -500 -1,000 (101C0/V). DC Current: 0 to 50µA, 5 mA, 
50mA. 500mA. RESISTANCE: 0 to 12K is, 120K 11. 1.2M0, 12M0. 
Mid scale 60. 600, 6K, 60K ohms. Decibels -20 to +62. In neat 
moulded case 58 x 31 x llln., with leather carrying handle. com- 
plete ly guar anteed 195 / 

P. &aP. /6structions. BRAND NEW. 

CHARLES BRITAIN (RADIO) LTD. 
II UPPER SAINT MARTINS LANE, LONDON, W.C.2 
TEMple Bar 0545 Shop. Hou-e 9 -6 p.m. (9-1 p.m. Thursday). 

Open all day Saturday. 
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EARN YOUR TICKET! 

SIR, -If carried to its logical conclusion your 
correspondent's views on democracy (October 

'63) would make life quite interesting, no driving 
tests, no pilots tickets, no building restrictions, 
perhaps all our problems would then be solved by 
the undenied right of the amateur physicist to test 
his home produced H -bomb (power limited to one 
megaton of course) in his own back yard. 

With the arrival of this free radio age the present 
transistor portable craze among teenagers would 
be extended to transreceivers with the kids on 
high street all calling " CQ " to every blonde who 
walks down the street. 

Now as one of the initiated few who managed 
to pass the " highly technical examination " (I 
left school 26 years ago at the age of 14), I would 
like to point out to R.L.J. that if he so desires, and 
if he has the enthusiasm and willpower to spend a 
little time in study he too will not find it difficult 
to become one of the initiated few, otherwise my 
advice to R.L.J. is to take up bird watching or 
possibly politics. - C. M. PARRY, GW3PHH, 
(Tonyrefail, Glam.) 

PERMANENT VALVE IDENTIFICATION 

SIR, -All amateur radio enthusiasts know the 
frustration of finding second -hand valves 

which, although probably mechanically sound, 
cannot be used because their type numbers have 
been removed by constant handling. Numerous 
remedies for this problem have been suggested in 
the past but nine seem to be really permanent. 
However, I think I have found the answer by 
etching the number on to the valve envelope with 
acid. 

I first cover a small area of the envelope with 
wax and then " write " the type number in the wax 
with a suitable stylus. Next I rub into the number 
just enough sodium fluoride to fill the depressions. 
Then I apply a couple of drops of concentrated 
sulphuric acid -which must be handled with the 
utmost care -and leave the valve undisturbed 
overnight. The wax can be removed the follow- 
ing morning, when the type number of the valve 
will be permanently etched on the envelope. -J. H. 
TURNER (Norwich). 

CORRESPONDENTS WANTED 
SIR, -A friend and I, aged 12 and 14 years 

respectively, would like to correspond with 
other readers of P.W. who are about the same age. 
We are keen S.W.L.s and are already interested in 
many aspects of radio and electronics and would 
therefore be pleased to hear from any young 
readers of P.W. having similar interests. - P. 
GASKELL, 131 Greenfield Road, St. Helens, Lanes. 

Whilst we are always pleased tolassist 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. 

The Editor does not necessarily agree with the opinions expressed by 
his correspondents 

Sir, -1 would be grateful if any reader could sell or 
loan me ... 

the October 1958, the August, 
September a nd October 1959, and the February 
and December 1962 issues of P.W. -J. R. AuLr, 
17, Hollyhedge Road, West Bromwich, Staffs. 

the January and February 1962 
issues of P.W. -P. WARREN, 6 Lime Grove, St. 
Neots, Huntingdonshire. 

... the February 1961 issue of P.W.- 
S. MATTHEWS, 13 Wensley Gardens, Leeds 7, 
Yorks. 

... the circuit and /or manual for the 
Hallicrafters S -40B receiver. -M. J. WICKSTEAD, 
99 Earlsfield Road, London SW 18. 

... the June and August 196f and May 
1963 issues of P.W.-M. HERRING, 59 Groundwell 
Road, Swindon, Wilts. 

... the August 1962 issue of P.W. -D. 
DAVIDSON, c/o Clark, 43 Acrehill Street, Glasgow 
E3. 

the circuit diagram of a three - 
waveband H.M.V. receiver, type 482. - P. K. 
TABLING, 9 Guithavon Street, Witham, Rcz 

the issues of P.W. giving data on 
the No. 19 set and any other information avail - 
able.-J. SCANLAN, 22 Sidland Road, Barmulloch, 
Glasgow N1. 

the circuit and wiring diagram of 
the No. 19 set supply unit No. 2. -D. R. BROOKS, 
61 Elmsleigh Gardens, Bassett, Southampton. 

. the issues of P.W. containing in- 
formation on the R.1155 receiver. -W. DAVIES, 78 
Lapwing Lane, Brinnington, Stockport, Cheshire. 

. a service sheet for the Sharp tran- 
sistor receiver, model No. BX- 326. -G. STEWART, 
12 Baronhill, Cumbernauld, Glasgow. 

. the April 1953 issue of P.W. -A. J. 
HILLs, 89 Cornwallis Road, Cowley, Oxford. 

TREMOLO OR VIBRATO 

SIR, There seems to be some confusion in the 
minds of some of the contributors to your 

magazine, with regard to the use of the term 
" tremolo unit " in describing various devices 
associated with guitar amplifiers and electronic 
organs. The confusion seems to arise from a mis- 
interpretation of the musical terms tremolo and 
vibrato. 

-continued overleaf 
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ISLE OF WIGHT RADIO SOCIETY 
Hon. Sec.: Capt. E. C. Dolling, "Sweet Briars ", New Road, 
Wootton Bridge, I.W. 

At recent meetings members have been preparing for the 
increased activity which the approaching winter months will 
bring. Now that the Society has obtained its own callsign, all 
efforts are being made to get on the air as soon as possible from 
their new premises of the Unity Hall,Wootton Bridge. 

LOUGHTON AND DISTRICT RADIO CLUB 
Hon. Sec.: D. J. Penny, G3PEN, 175 Burrow Road, Chigwell, 
Essex. 

This Club has only recently been formed andVat the moment 
members meet fortnightly at the Loughton Community Centre, 
Debden, Essex. Separate meetings are held for younger members 
when instruction on radio theory and morse is given. 

MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Sec.: D. W. Lilley, G3FDF, 23 Melton Road, Asfordby 
Hill, Melton Mowbray, Leicestershire. 

On the 19th September the Annual General Meeting of this 
Society was held in Melton Mowbray. The main item on the 
agenda was the programme of activities for the winter session, 
which was discussed and compiled during the evening. 

MITCHAM AND DISTRICT RADIO SOCIETY 
Hon. Sec.: Alan Thurley, 50 Bruce Road, Mitcham, S 

On 13th September a junk sale was held at the Society's H.Q. 
The Society is making preparations to co- operate with the 

Mitcham District Scouts in the forthcoming Boy Scouts "Jamboree - 
on- the -Air" which will be held in October. Members for the 
Society will be operating equipment on the h.f. and 2m bands 
during this two -day event. 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

On 11th September Northern Heights members were hosts 
to visiting members of the Manchester Radio Society for a Pea and 
Pie Supper. Later in the month on the 25th, K. Walton (G3IKS) 
gave a lecture on "Lightning ", explaining its nature and effects. 
G3IKS illustrated his lecture with dramatic demonstrations using 

} million volt discharge to produce some considerable "flashes ". 
Preparations are going ahead to organise a coach party of 40 to 

visit this year's International Communications Exhibition. 

READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9 Holybrook 
Road, Reading, Berkshire. 

The only meeting for September was held on the 28th when 
"Transistor Power Supplies" was the subject of the lecture given 
by GBSC. 

SCARBOROUGH AMATEUR RADIO SOCIETY 
Hon. Sec: P. 8. Briscombe, GBKU, "Roseacre ", Irton, 
Scarborough, Yorkshire. 

The month's activities began with a sale of surplus gear on 15th 
September. On the 12th members made "at home" visits to 
GBKU, C3NRI, G3NRS and G3JTG. 

A week later, "Antennas and Couplers" was the topic under 
examination, and on the 26th a quiz provided the evening's enter- 
tainment 

SHEFFIELD AMATEUR RADIO CLUB 
Hon. Sec.: D. A. Justice, G3PYL, 314 Stannington Road, 
Sheffield 6. 

The Club meets on every second and fourth Friday in the month 
when new members will be welcomed. Members and prospective 
members are asked to note the new address of the Club secretary 
as shown above. 

WESSEX AMATEUR RADIO GROUP 
Hon. Sec.: G. J. Fowle, 138 Surrey Road, Brankaome, Poole, 
Dorset. 

It is intended to record all the Group's activities this year on 
8 mm. colour cine film. 

On 12th September members visited Pool power station and 
on the 16th an informal get- together was held at the President's 
house. 

November, 1 %3 

At the last meeting for the month, members took part in a quiz 
and also heard a talk on "Railway Signalling and Communications" 
which was given by G. J. Fowle. 
WEST KENT AMATEUR RADIO SOCIETY 

Members operated a 2m station for 24 hours when V.H.F. 
National Field Day was held on 7 /8th September. 

The second meeting for the month was devoted to the first of a 
series of talks and discussions entitled "100 Years of Wireless ". 
WIMBLEDON AND DISTRICT RADIO SOCIETY 

Hon. Sec.: R. G. Baker, G6QN, 1 Boundary Road, Colliers 
Wood, London S.W.I9. 

This society has recently been re- established, after a considerable 
number of years, by the efforts of a small body of local enthusiasts. 
A pro tern committee will continue to function until December, 
when a properly constituted panel of officers will be elected. 

Local radio enthusiasts are invited to attend any of the meetings 
which are held on the second Friday of each month at the Com- 
munity Centre, St. George's Road, Wimbledon, London S.W.I9. 
WIRRAL AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Seed, G3FOO, 31 Withert Avenue, Bebington, 
Wirral, Cheshire. 

September activities began with a sale of surplus equipment. 
This was followed by a talk on "Valve Uses ", given on the 18th. 

The first meeting in October was the Annual General Meeting, 
held on the 2nd. 

R.S.G.B. Contests for October. R.A.E.N. Rally (6th October); 
7Mc /s DX Contest -phone (19th to 20th October) and Second 
420Mc /s Contest (27th October). 

Correction. We draw the attention of readers to the fact that 
the South Shields and District Amateur Radio Club's Mobile Rally, 
which was reported on the September Club News page as having 
been held on 7th July, did not, in fact, cake place, due to an un- 
foreseen incident. 

LETTERS TO THE EDITOR 
-continued from previous page 

The tremolo effect describes the slight variations 
of frequency which may be produced by an in- 
strument to add "colour" to an otherwise steady 
note and is, in fact, frequency modulation of the 
note. The vibrato effect, however, describes the 
variations in amplitude which may be produced, 
and is, in fact, amplitude modulation of the note. 

The tremolo effect is produced mechanically in 
the case of a guitar, by changing the tension in 
the strings by means of a lever and spring system, 
commonly called a " tremolo arm ". The vibrato 
effect is usually produced electronically in the 
amplifier system by some sort of amplitude 
modulator such as described in the March 1963 
issue of P.W. In the case of electronic organs both 
effects may be produced by modulating the oscil- 
lators producing the fundamental notes. 

The devices described in Practical Wireless 
for use with guitar amplifiers are amplitude mod- 
ulation devices and the term " tremolo unit ", 
although used by some manufacturers to describe 
these units, is quite incorrect and misleading. These 
devices are "vibrato units ". I for one would 
be very interested to see an electronic device which 
produces a true tremolo effect with guitar ampli- 
fiers! -PETER A. ROE (Aspley, Nottingham). 
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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. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS. TAPE 
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT. AMPLI- 
FIERS. Any will be sent free upon request. 

AMPLIFIER KITS 
We have full stocks of all components for the Mallard 510. 
Milliard 3-3, Mullard 2 and 3 Valve Pre -amp. Mullard Stereo 
Millard Mixer, GEC912 Plus. Fully detailed list on any of 
these sent upon request. 
Instruction Manuals: All Mullard Audio Circuits in "Circuits 
for Audio Amplifiers ". 9 /5. GEC912, 4/0. All post free. 

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. 
RLD4 Kit, one stage 10/6; RLD5 Kit, two stage 17/8, both post free 
The kits are easy to build and very detailed instructions are 
supplied. Leaflet available. 

CLOSE TOLERANCE CONDENSERS 
Radiospares first grade Silver Mica. Tolerance -up to 39pf. t Ipf. 
47pf. up ± 1 %. 4.7. 10, 15. 18. 22, 27. 33. 39. 47, 50. 56, 68, 75. 82. 100. 
120, 150; 180, 200, 220. 250. 270, 300pf. All 9d. each. 
330. 390. 470, 500, 556, 680, 800pf. All L. each. 
1000, 1500. 1800, 2200, 2700, 3600. 4700, 5000pf. All 1/9 each. 
Postage extra. 

MINIATURE WIRE WOUND RESISTORS 
5 watt. 5% tol. Size I x Iin. 15, 25, 30, 39.50. 68, 75. 100, 125. 150. 180, 
200, 220. 250, 270. 380. 350, 400. 470. 680. 750, 820 ohms. lk., 1.2k., 
1.5k.. 1.8k., 2.2k.. 2.7k., 3k., 3.3k., 3.9k.. 4.7k., 5.6k., 6.8k., 8.2k., 
All í/6d. each. Postage extra on all above. 

NEW MULLARD CONDENSERS 
Millard Miniature Foil and Polyester condensers as used in the latest TV and Transistor sets. 
Miniature. Foil. 30 volt working for Transistor seta. .01mfd, 
71d.; .022mfd, 9d.; .047mfd. 9d.; .lmfd. lid. Polyster Tubular Capacitors. Moulded outer case designed to 
withstand accidental contact with the soldering iron. Tolerance 
10 %. 125v. range:.01mfd, .022mfd, .047mfd, all 9d. each. .lmfd, 
1 /2:.22mfd. 113:.47mfd, 1 /6: 1 mid. W -. 
400v. range: .001mfd..0022mfd, .0047mfd, .01mfd, .022mfd, all 9d. 
each. .047mfd. 112..lmfd, 1/3, .22mfd, 1/6, .47mfd, 2/5. Postage 
extra. 

MINIATURE ELECTROLYTIC CONDENSERS 
Latest miniature types by Millard and Radio spares. 
RADIO SPARES. All 15 volt, 2mtd, 4mfd. 5mfd, 8mfd, lOmfd, 
l6mfd. 32mfd. SOmfd, 100mfd, all 2/3 each. Postage extra. 
MULLARD. 2mfd, 10v. l.9: 4mfd. 4v. 1/9 lOmfd. 16v. 1/8: l6mfd. 
10v..1/8; 25mfd, 4v. 1/8; 25 mid, 25v. l.3; 32mfd, 2.5v. 1/8; 32mid. 40v. 
1 /8. 

"SYNCHROTAPE" RECORDING TAPE 
Low priced British tape, all reels fitted with leaders. 
Standard Play: 600ft. (5') 18/6; 850ft. (51') 17 / -; 1,200ft. (7') 21/. Long Play: 900ft. (57 17 /-; 1.200ft. (Sr) 2W -; 1,800ft (r) 30 /. 
All Post Free. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly/Pmts. 
COLLARO STUDIO, Latest 
model. Two track. Bradmatic 
Heads .. . .. .. 210.19.6 22. 3.6 12 of 16/4 Four Track, Marriott Heads .. 217.17.0 23.12.0 12 of 26/2 

MARTIN TAPE AMPLIFIER KITS 
Tape Amplifiers 
For Collaro 8311 -V 2 -Track 211.11.0 8311 -4-V 4 -Track 212.12.0 
Tape Pre -Amplifiers 
For Collard 8312 -CP 2 -Track 28.8.0 8312 -4-CP 4 -Track 29.9.0 
Drop through assembly for mounting 8312 Pre -Amp under Collard 
Deck, 21.11.6. 
Carrying Cases with speaker. For Collaro Deck and 8311 Amplifier 
25.5.0. 
H.P. TERMS available on decks, amp. and cases. Ask for quote. 

MULLARD TAPE PRE -AMPLIFIER KIT 
We stock complete kits and all separate components for the 
Mallard Tape Pre -Amplifier. Fully detailed list available. 

LOUDSPEAKERS 
GOODMANS: Axiette Bin.. 25.5.7; Axiom 101n.. 26.5.11: 12ín.. 
Axiom 201, 210.7.0' 12ín.. Axiom 301, 214.10.0; 121n., Audiom 
61 Bass, 28.14.0; 121n., Audiom SI Bass, 213.14.0; Trebax 
Tweeter, 28.4.0: X05000 Crossover unit, 21.19.0. 
WHITF.I.EY; HFI010- 10in., 27.0.0; HF1012 loin.. 24.7.8: 
IIF810 8in.. 26.0.0; T816 Bin.. 25.13.6: Tí0 Tweeter, 24.8.3' T359 
Tweeter, 21.10.6; CX3000 Crossover unit, 21.11.8; CX1500 
Crossover unit, 2.0.0. H.P. Terms available on all speakers. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mallard 
circuits. * Log /Anti -Log, 500k, 1 meg., 2 meg. * Log /Log, 50k. 
250k. 1 meg.. 2 meg. * Lin/Lin 250k. 500k. 1 meg, 2 meg. All 10/6 
each. Postage extra. 

TRANSISTORS 
MULLARD. Current production types, not rejects. All in 
makers' boxes. Postage 3d. on each. 
AF114, 11/ -: AF115, 10/6: AF118, 10 / -; AF117, 9/6; 0044. 9/3; 0C45. 

0C7ß 8/ : X1, 8/- lÓ01170. 9/ ; 8/-; 
0171C, 10/6. . Any other Malllard 

type obtained promptly. Ask for quotation. 
JASON F.M. TUNERS 

We stock all parts needed for the construction of these excellent 
tuners. All parts can be supplied separately but we can offer 
attractive reductions in price if all items are purchased at same 
time as follows. 

FMTI, 26.12.6; F3112 (less power), 27.15.0. 
FMT2 (with power), 29.12.6' FMT3 (less power), 29.9.6. 

FMT3 (with power), 211.7.6. Mercury 2, 210.14.6. 
JTV/2. 214.12.6. 

Hire Purchase Terms available. Ask forilist. 
P.W. STRAND, MAYFAIR & SAVOY UNITS 

We stock parts for the P.W. Strand Amplifier, Mayfair Pre -Amp- 
lifier and Savoy FM Tuner. Detailed price lists are available, 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly/Pmts. 
AVO Model 8 Mark H .. 224. 0.0 24.18.0 12 of 21.15.2 
AVO Model 7 Mark H .. 221. 0.0 24. 4.0 12 of 2140.10 
AVO Multiminor Mark 4 ,. 29.10.0 21.18.0 12 of 14/4 T.H.K. TPIO . .. ,. 23.19.6 21. 3.6 3 of 21.2.0 
T.M.K. TP5S .. ., 25.19.6 21.15.6 3 of 81.11.4 
T.M.K. Model 500 ., 28.19.6 21.15.6 12 of 13/8 TAYLOR MODEL 127A 210.10.0 22. 2.0 12 of 15/8 CABY A10.. .. (Post 1/9) 24.17.6 21. 7.6 3 of 81.8.8 
CAGY B-20 .. 26.10.0 22. 0.0 3 of 81.18.4 
CABY M -1 .. (Post 1/3) 22.14.0 - - Full details of any of the above supplied free on request. 
The AVO models 7 and 8 are both latest models from current pro- duction -not to be confused with Government Surplus. 

OUTPUT TRANSFORMERS 
GILSON: W0696A, W0896B, 50/6. post 2/6. W0710. 55/8, poet 2/8. 
W0892, 62/3, post 2/9. W0767. 271 -, post 116. W01796A. 57/6, poet 2/8. 

. -. pot 3/ - 
PARW01932TRID84/GE: 

s 
P366. 7. 75/ -. post 2/9. 24131, 751. post 2/9. 

PARMEKO: P2629, 47/6; 22642, 45/-; P2643, 47/8. All plus post 2/9; 
P2641, 29/8. Post 2/ -; P2978, 17 /-. post 2/ -; P2932, 411. post 2/6. 
ELSTONE: OT/AU... 49/6, post 2/9; OT/3, 27/6, post 2/6, 

MAINS TRANSFORMERS 
GILSON: W0741A, 63 /. post 4/ -: W0839. 48 /9. Poet 2/9: W07378, 
58/6, post 3/8; W01288, 58/-, post 3/6; W01566. 80 /. post 4/6; W01341, 
Choke, 36/- post 2/ -. 
PARMEKÓ: P2631. 35/-, Post 2/9: P2630, 54/9, poet 3/3: P2044. 
76/6, post 4/ -: P2930, 41)7 post 3/ -: P2931. 56/9, post 3/3. 
ELSTONE: MT /MU, 49/0. post 3/3; MT3/M, 38/6, post 3/ -; MT/510, 
48/3. Dost 3/3. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly/Pmta. 

RECORD CHANGERS 
GARRARD AUTOSLIM 
GARRAPRD AUTÓSLI11i 

8.8 El. 8.8 12 of 11/2 
De -luxe AV; (Mono PU) .. 811. 9.0 22. 8.0 12 of 18/11 GARRARD 

V(Stereo/Mono UoPU)M .. 212. 5.4 22. 9.4 12 of 18 /- B.S.R. UA14 (TC8 Mono PU) .. 26.19.6 21. 7.8 12 of 111 - B.S.R. UA14 Monarch 
B.S.R. RR.. UAH (TC8 Mono PU) £7.19.8 21.11.6 12 

of 
18/4 

B.S.R. UAIO 
(TC88 Stereo/LP/78) NLE RECORD.PLAYß1ERSS8 

12 of l8/ß 
B.S.R.TU12(TC8 Mono PU) .. 23.17.6 E1. 4.6 3 of 21.1.0 
B.S.R. GU7 (TC8 Mono PU) .. 24.18.8 El. 8.8 3 of 81.8.8 GARRARD SRP10 

(Mono PU) ,IRANSCRIPTION UN 1S 1.12.11 3 of 21.9.0 
GARRARD 4HF (GCB PU) .. 216.12.8 23. 8.8 12 of 81.4.5 PHILIPS AGI016 (S/M PU) 212.18.0 22.10.0 12 of 18/6 
Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to 25, minimum of 4/2. Over 25 
and under 210, 2/8. Over 210, no 
charge. Postage extra on CASH 
orders under 25 except where 
stated. Postage extra on over- 
seas orders irrespective of 
price. 

WATTS RADIO 
(MAIL ORDER) LTD. 

54 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 47556 

Please note: Postal business only from this address 
Callers welcome by appointment 

* HIRE PURCHASE TERMS 
Available on any item. Repay- 
ments over 3. 6 or 12 months as 
below. Three months: Deposit 0/- 
in the I. Service charge 5 %. 
minimum charge 10 / -. Six 
months: Deposit 5/- In the L. 
Service charge 74 %. minimum 
charge 15/ -. Twelve months: 
Deposit 4/- In the E. Service 
charge 10 %, minimum Charge 
20/ -. 
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= Lewis - 
have the 

=Cabinet 
Illlnulullllllullullluuullllllllllllllu 

f _or you =_ 

We can supply any cabinet E- 
E to your own specification 

This is only one example of- 
THE LARGEST RANGE E 

E OF CABINETS IN THE E 
E COUNTRY E 
E Equipment is also our E 
E speciality. E 

Tens of thousands of 
enthusiasts have learned 
the basic facts from these 
two inexpensive books .. 

November, 1963 

A 
BEGINNER'S 
GUIDE TO 
RADIO 

This famous practical book 
is specially written for those 

who are taking up studies in 
radio transmission and recep- 
tion and for those seeking a 
"refresher" course. Written 

in non -technical language it 
covers every aspect and each 
new term as it occurs is clearly 

and fully explained. Practical 
experiments are described to 
explain the theory including in- 
formation on building and modi- 

fying a simple receiver -with ex- 
planations as to the function of 

each part. 

27 lessons. Sth Edition 
100 illustrations 
7s. 6d. (8s. 6d. by post) 

A 
BEGINNER'S 
GUIDE TO 
TELEVISION 

The Lowboy 
Price 24 gns. 

'-'51111111111111111111111111111111111111111111111111111111111= 

radio 
E I00(PI13) Chase Side, Southgate, E 

London, N.14. Pal 3733/9666 

E Send today for the two new 
Lewis Catalogues 

E. Designed to assist your choice of = cabinet and equipment. _ 
E THE New Lewis Radio Cabinet Ceta- E 

logue -the most comprehensive ever 
prepared. THE unique 64 page equip- = = ment catalogue. 
Please send your two new catalogues = elc!osed 13 P.O. for 3/6 which will be = 
credited against any purchase I make. 

E Name__._ __ ___ ...___ 

Address - 

- BLOCK CAPITALS PLEASE E i illllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIullllIIIIIIIIIIIIIIII ,= 

Make sure of 
Your Copies 
TODAY 

The modern miracle of tele- 
vision is here explained in a 
series of seventeen lessons. 
Written in non -technical lan- 

guage which the veriest begin- 
ner can understand, the reader is 
taken by easy stages through 
every aspect of TV transmission 
and reception. A further lesson 
has been added on the conversion 
of 405 to 625 line pictures. It is a 
companion volume to the "Begin- 
ner's Guide To Radio ", a best 
seller which has already sold over 
75,000 copies. Covers everything 
From scanning and persistence of 
vision to colour and stereoscopic 
television. 

17 lessons. 3rd Edition 
63 illustrations 
81. 6d. (9s. 6d. by post) 

FROM ALL BOOKSELLERS 
. or, in case of difficulty, at post prices from George 

Newnos Ltd., Tower House, Southampton Street, London 
w.C... 

NEWNES 
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The Progressive Portable 
-continued from page 633 

and rotate the oscillator coil and IFT cores until 
they are about level with the tops of the screening 
cans. 

With the volume control advanced about one 
quarter, as mentioned, try to tune in the local 
station. If it is heard, tune it in as well as possible, 
and adjust the 1FT cores for best volume. Signals 
may become much too loud, in which case the 
volume control should be turned back. 

It should then be possible to tune in some trans- 
mission near the high frequency (low wavelength) 
end of the band; that is, with the variable capacitor 
nearly open. Rotate the trimmers to bring this 
transmission up to best volume. 

A station of high wavelength (capacitor nearly 
closed) is then sought. The aerial winding is then 
pushed along the ferrite rod, to bring this up to 
best volume. 

Repeating the procedure once or twice, with weak 
signals, should give correct ganging, as shown by 
full sensitivity throughout the whole tuning range. 

If the local station cannot in any circumstances 
be heard, attach a few feet of wire, as an external 
aerial, to the green lead tag. This should give a 
signal allowing rough adjustments to be made. It 
should then be possible to hear the station with no 
external aerial, and alignment can then proceed as 
mentioned. 

Adjustment to this part of the receiver will 
remain approximately correct, even when the other 
stages are added. In view of the simple nature of 
the circuit, no particular difficulty should arise in 
aligning. The most probable faults are wrong 
band coverage. 

If the set does not tune to a high enough wave- 
length, even with the capacitor fully closed, this 
can be corrected by screwing the oscillator coil in 
slightly, and pushing the aerial winding a little 
farther on the rod. 

Should the receiver fail to reach a low enough 
wavelength, with the tuning capacitor fully open, 
this indicates that the trimmers are screwed down 
too far. Unscrew both by an equal amount, then 
re -trim as explained. 

TO BE CONTINUED * * * * * * * * * * * * 
SEND A "PRACTICAL" CHRISTMAS 

GIFT! 

You're holding the ideal Christmas gift in your hands 
now. Yes, PRACTICAL WIRELESS. Why not send a 
year's subscription for this invaluable magazine to 
friends who are radio enthusiasts. It's a present you 
know they'll appreciate. And each new issue will be 
a renewal of your best wishes ... month in, month out, 
right up until Christmas 1964. 

Simply send your friends' names and addresses, 
together with your own and remittance to cover 
each subscription to The Subscription Manager (G.I), 
PRACTICAL WIRELESS, Tower House, Southampton 
Street, London, W.C.2. We will despatch first copies 
to arrive in time for Christmas, and send an attractive 
Christmas Greetings Card in your name to announce 
each gift. 

RATES (INCLUDING POSTAGE) FOR ONE YEAR 
(12 ISSUES): U.K. AND OVERSEAS CI. 9s. Od., 
U.S.A. $4.25. 

To make sure of your own copy why not place a regular 
order with your newsagent? 

* 

WIRELESS 669 

¿«'Tour.' 
PRACTICAL 

HOUSEHOLDER 
WINTER ANNUAL 

;t ppTIGAt JO5EtiQLßR 

Your Guide to a Better. Brighter, Warmer Home 

Make this your cosiest, brightest winter yet with the help of this invaluable new PRACTICAL HOUSEHOLDER annual. It's stacked with ideas on wlnterproofíng and Improving your home, with expert Instructions and bow -to-do -it Illustrations that show you how to tackle every job-at a big money saving. Make sure of your 
copYI 

Special Sections Include: 

HEATING INSTALLATIONS. Frost precautions -double 
glazing - heating and insulating the whole house - 
modern fires and stoves -Improving hot water supply - 
fuel storage. 

DAMP-PROOFING, REPAIRS.' Weather protection of exterior walls -dealing with condensation -roof slating, 
asphalting, felting -new look for rough walls. 

LIGHTING, FIRES, FIREPLACES. Fluorescent installation -2-way switching -porch lighting- building tiled or 
stone fireplaces -bow to choose electric fires. 

PLUMBING, SANITATION. Luxury in the bathroom - 
fitting bedroom basins- drainage system -re- designing 
hot water system -WC repairs. 

POWER TOOLS. How to choose and use them -use and 
maintenance of electrio saws - building small forge, 
wrought iron work, key cutting. 

PLANS AND DIAGRAMS. To build a kidney dressing table, 
drop -leaf wall table, divan headboard, child's chair and 
toys, workbench, garden equipment, eta 

2/6 from all Newsagents and Bookstalls. 

BIG DEMAND ! Go forYours Now: 
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RADIO SOCIETY OF GREAT BRITAIN 

GOLDEN JUBILEE YEAR 
1913 -1963 

International 

RADIO 
COMMUNICATIONS 
EXHIBITION 
SEYMOUR HALL, SEYMOUR PLACE 

MARBLE ARCH W.I 
OCTOBER 30th to NOVEMBER 2nd 

10 a.m. to 9 p.m. 

FIFTY YEARS OF RADIO DISPLAY 
BRITISH BROADCASTING CORPORATION 

POST OFFICE ENGINEERING, ROYAL AIR FORCE 
ROYAL NAVY & ARMY DEMONSTRATIONS 

COMPETITIONS OF HOME CONSTRUCTION EQUIPMENT 
Aim LATEST RECEIVING & TRANSMITTING SETS 

NEW TV & V.H.F. AERIALS and MASTS 
TECHNICAL BOOKSHOPS DISPLAY. MOBILE EQUIPMENT 

Win £185 Hammarlund HQ 170 
Communication Receiver 

(EXCHANGE THIS ADVERTISEMENT FOR COMPETITION ENTRY FORAI) 

ADMISSION 3 
Cru 
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D. & B. TELEVISION 
WIMBLEDON) LIMITED. PHONE: CAE 3971 

131 & 131a, KINGSTON ROAD, 
SOUTH WIMBLEDON, LONDON, S.W.19. 

"COX PARE OUR PRICES WITH ANT OTHERS" 

Tor the FINEST SERVICE In the COUNTRY. We are open from 9 n.m. to 
6 p.m. -1 p.m. on WEDNESDAYS. l'or any Information or problems you have, 
.all or phone, we are always pleased to help. 

LINE OUTPUT TRANSFORMERS AND SCAN 

COIL SPECIALISTS 

A 1 I TYPES IN STOCK. Bee Previous Lisle err rend S.A.E. Enquiries. 
FERGUSON 992 -994 -908 -998 L.O.P.T.e. BRAND NEW 07/S each. P.P. 3 / -. 

PEE LOAN COILS and L.O.P.Ta. V4, VT4, V7, VT7. Used part in perfect 
wonting order T6 /- each. P.P. 3/8. 

90' SCAN COILS BRAND NEW, 15/6 per pair. P.P. 3/ -. 

110° SCAN COILS, 11í /- ter Pair. P.P. 3/ , 
MISCELLANEOUS SURPLUS L.O.P.T.. NEW 61.0.0 each. P.P. 3/, 
FIREBALL TURRET TUNERS. 38 Mo).. Ex. Equipment. Perfect, 86/- each. 
P.P. 8/, 
CYLDON AND BRAY HEAD TURRET TUNERS, 38 Mc /.. 101 - each. 
P.P. 3 /. 
SURPLUS AND SECONDS C.R. TUBES 121n. 25/ -, 14in. 46h, 171n. 
All Guaranteed. Carriage 23/ extra. 
HADES DROPPERS, mcderu Lut type, 1/0 each. P.P. 8d. 
SURPLUS RAINS DROPPERS. Round. 100 ohms, 420 ohm., 110 ohms. 
Tapped 200V., 234V., 250V. (Brand New) 1/6 each. P.P. 3d. 
EDGE TYPE PRE -SET POTS. 600 K., 1 meg., 100 K., 260 K., 2 mg., 
N. each. Unused. P.P. 3d. 

38 No /.. NEW CHANNEL COILS, 1/6 per, most channel.. 

LATEST GIVE AWAY BARGAINS 
SLIMLINE T.V. CATHODE RAY TUBES 

1710. 110 °. 1910. 110°, 110 °, 23io. 1100 
MANUFACTUEERS' REJECTS, SLIGHTLY IMPERFECT 

NEW AT 47/6 each. 

BRAND KEW T.V. OABOtE17 
17 W., 191a., Slia., 23810. 16/- malt. 

VALVES CHEAPEST IN THE COUNTRY, SEND 
FOR LISTS, S.A.E. PLEASE 

GLASS RADIO DIALS. Long and Medium Wave. 110 rush. P.P. 9d. 

RADIO DIALS. V.H.F. PERSPEX Volume Toes Toning, gettable for oar 
rxdloe (new), lie each. P.P. 64. 

RADIO DIALS. Lon6 and Medium Wave. Approx. Skin. diameter. Printed 
Black /Red on Gold. 6d. each. P.P. 841 

PERSPEZ DIALS. Direct Drive Type. Bleak /Bed m Oold. 1/S each. P.P. 3d. 
CO -AXIAL SOCKETS ON PANEL. NEW. 64. each. P.P. 3d. 
M.B.S. NEW DIAL LAMP HOLDERS. Sd. each. 
E.H.T. LEADS, complete with Cavity Clip, 64, each. P.P. 30. 

SLOW MOTION INDICATOR SPRING& 1/- each. P.P. Set 

TAG STRIPS (17). ed. each. 

WE CAN ALSO SUPPLY ALL TYPES OF NEW AND USED L.O.P.T.s, SCAN 
COILS AND T.V. SPARES FOB ALL HAKES AND MODELS. SEND S.A.E. 
FOR YOUR REQUIREMENTS POE RETURN POST QUOTATION. 
TRAM ISTOR RADIO CABINETS. Two -Tone. Very attractive, 2 eiae.. 
69 x 3! x lfln. or 00 x 31 x Itln., will take 2k x 31n. Speakers. ONLY 6/0 each. 
P.P. 2/ -. 

RADIO CABINETS. Finished to Grey covering, 13 x 7¡ x Sin. Very smart, 
10 /- each. P.P. 4/ -. 

REPLACEMENT RECORD PLATER MOTORS. Tapped. 200V., 230V., 260V.. 
15/6 each. P.P. 31-. 

SERVICE SHEETS 

AUkouph we are new in Mi. field, we era sow supply almost any service Mfg 
from work. And if sot we will fed it for you. Radio and T. V. 4/- each. P.P. 3d. 

THESE AND MANY MORE BARGAINS ALWAYS AVAILABLE. 

CALLERS ALWAYS WELCOME. 
WE ARE PLEASED TO ASSIST WITH ALL YOUR PROBLEMS I 

NOTHING IS TOO MUCH TROUBLE. IF WE HAVE NOT GOT WHAT 
YOU WANT, WE'LL DO OUR BEST TO GET IT. 

TERMS: S.A.E., ALL ENQUIRIES C.W.O., S/- EXTRA FOE C.O.D. 

POSTAGE ON VALVES N. EACH. 

SATISFACTION ASSUERO. 

RETURN POST SERVICE (SUBJECT TO STOCK). 

671 

COMING 
SHORTLY 

IN 
-Radio Constructor 

NOVEMBER 

Double -Superhet 
Communications 
Receiver by F. A. 

Baldwin. A first class 
II -valve receiver 

designed for a.m., 
s.s.b., and c.w. 

operation over the 
short wave 
frequencies. 

NOVEMBER 

Crystal Marker 
by F. G. Rayer. 

A harmonic amplifier 
enabling a wide range 
of frequencies to be 
easily calibrated; a 

neon modulator 
indentifying the r.f. 

signal. 

Bench Power Supply 
Unit by D. Noble and 
D. M. Pratt. Voltage 
stabilised, this design 
makes an ideal unit for 

both practical and 
experimental work. 

-Radio Constructor 
TO BE PUBLISHED ON 26th OCTOBER, PRICE TWO 
SHILLINGS, BY DATA PUBLICATIONS LTD., 57 MAIDA 

VALE, LONDON W.9. 

www.americanradiohistory.com

www.americanradiohistory.com


672 PRACTICAL WIRELESS November, 1963 

NOW THREE LOW 

COST COURSES TO 

HELP YOU BECOME 

AN EXPERT IN 

RADIO, 

ELECTRONICS, OR 

TELEVISION 
Our now famous Electronic Course won instant 
acclaim when offered just over one year ago. 

NOW WE ARE PROUD TO BE ABLE 
TO OFFER TWO NEW COMPAN- 
ION COURSES IN RADIO AND 
T.V. FOR THE SAME REASONABLE 
COST. 
The lessons are eryetal clear, practical, rosy to 
master and use. Early lessons make fundamentals 
clear even to the beginner, while other lemons will 
give you the practical "know -how" of an expert! 

These am real home -study eonrses that have been 
printed in large volume and bound into one giant 
6 llln. manual to reduce cost. Compares favourably 
with some courses coating ten times as much. By 
receiving all lemon. at one time you lave letter 
writing, additional postage, and other expenses. 

Everyone eau benefit from these prcotical courses. 
No old fashioned Ideas used here. Just straight- 
forward awry to understand explanations to help 
you get ahead in radio, electronics or television, 

Modern wireless and Lc. sets use complex eirenits. 
but their function is based on surprisingly few 
principles. Them principles can easily be mastered 
when explained clearly. That Is the object of 
these courses. Soon you will be well on year way 
to becoming first-class radio, electronics, or t.v. 
technician. 
More and more people are needed every day to reps@ 
wireless sets, amplifiers, VHF /FM radios, televisions 
and electroni equipment. Are YOU prepared to 
get your sham of the money to be earned? 

Just slip the eoupon indicating the course required. 
You must be convinced that this is the beet value 
you have ever seen In electronic, radio and t.v. 
training otherwise you can return the manual 
(or have your money refunded if sent with order) 
after you have examined It in your own home for a 
period of seven full days. 
The pride? Only 38!- per course. plus postage. 
YOU OAR QUALIFY FOR A CERTIFICATE. 

Details sent with each course ordered. 
FREE DATA HANDBOOK WITH EVERY 

ORDRR 

FREE TRIAL OFFER 
TERMS ONLY 6/- PER WEEK! 

To SIM -TECH TECHNICAL BOOKS Dept. WAS. 
West End, Southampton, Hants. 

Send ELECTRONICS COURSE 
RADIO COURSE 
TELEVISION COURSE 

for full seven days' free triaL If not delighted I may 
return the course post paid without further obliga- 
tion on my part. Otherwise I will pay each or 5/- 
weekly until paid. (No extra for interest If paid 
regularly.) 

Tick here If enclosing full price (we pay postage). 
me 7 day money -back guarantee. Postage charges 

1/6 per course. Overseas customers please send fall 
amount (Including Ireland). 

Name 

Address 

Oly County 

90 DAY GUARANTEE 
ABSOLUTELY 

BRAND NEW VALVES 
ALWAYS IN STOCK 

DAF91 5/3 EL84 7/3 11801 22/6 
DAF96 7/9 EY51 8/3 UABC80 813 
DF91 513 EY86 8/3 UCH81 8/6 
DF96 7/9 EZ40 61- UCL83 12/3 
DK91 6/9 EZ80 5/9 UF8S 7/3 
DL92 6/9 PCC84 8/- ÚL41 8/- 
DK96 7/9 PCF80 8/- UL84 7/9 
DL92 8/9 PCL82 816 WB 17/- 
DL94 7/- PCL83 10/6 1T4 5/3 
DL96 7/9 PCL85 10 /6 1R5 . 8/9 
ECC81 5/9 PL81 10 /3 3S4 8/9 
ECC82 713 PL83 7/9 3V4 7/- 
ECC83 713 PY33 121- 5Y3GT 7/9 
ECC84 7/3 PY81 7!- 8V6G 5/9 
ECC85 7/3 

'7/3 
PY82 816 20L1 18/8 

29/9 ECL8O ÚY25 11/3 ` 30FL1 
EF80 5/- U26 9/6 30PL1 10/6 
EF86 8/9 U191 11/9 30PL13 10/3 
EL41 8/- U301 17/- 185BT 19/8 

IF VALVE NOT LISTED SEND S.A.E. 

AMPLIFIERS 
Individually made in our own workshop. 
From 500 m/w output to 75 watts output. 
These amplifiers can also be made to your 
own specification if required. Mono or 
Stereo. Please send S.A.E. for all enquiries. 
Condensers - Resistors - Diodes 
Potentiometers - Speakers - Metal 
Rectifiers - All Types of Radio and TV 
Spares L.O.P.T.S - F.O.P.T.S - Line 
and Frame Blocking Ocs., TX. 
We specialise in second -hand spares 
Technical Advice Always Available by Phone. 
TERMS: C.W.O. plus 6d. postage per valve. 

C.O.D. S.A.E. for all enquiries. 
We offer Green Shield stamps 

Satisfaction Assured - Return Post Service 

WITWORTH T.V. SERVICE 
32a, All Saints Road, London, W.I I 
Tel. PARK 9972 Open all day Mon -Sat. inc. 

Lyons Radio Ltd. 
3 Goldhawk Road, London W.I2 

BATTERY CHARGER or POWER 
UNIT for MODEL RAILWAY. Make 
your own using our top grade Rectifiers and 
Transformers, wiring diagram supplied. 
RECTIFIERS. Full wave bridge type for 
outputs up to 12 v. D.C. I amp size 5/3: 
2 amp 8/9; 4 amp 12/8; 6 amp 14/8. Postage, 
see below. 
TRANSFORMERS. Prt. 200 /250 v. A.C. 
mains. Sec. tapped 9 and 17 v. for producing 
6 or 12 v. respectively when used with 
above rectifiers. 1 amp size 10/- 2 amp 
14/6: 4 amp 18/8; 6 amp 25/9. Postage 
(up to 10 / -) 2/6. over 3/6. 

BATTERY CHARGERS. Ready made for 
charging 6 or 12 volt batteries at 3 to 4 amps. 
Housed in neat metal case, fitted with 
ammeter, mains lead, battery lead with 
bulldog clips and voltage selector socket. 
Fully 
PRICE ONLY 

Genuine Bargain. 
55 /- post 4 /8 

AERIAL RODS. Set consists of 3 cop - 
perised tapering steel sections each 4ft. 
making up a 12ft. aerial or the over popular 
fishing rod. PRICE ONLY 7/8, carriage 3/8. 

1/4 H.P. ELECTRIC MOTORS. 200 /250 v. 
A.C. mains. split phase induction type by 
Crompton Parkinson. Spindle 2 x 1ín. dia., 
1440 r.p.m., reversible, with standard mount- 
ing plate and bosses for vertical or hori- 
zontal mounting. As new and unused. 
BARGAIN. PRICE ONLY 75/ -. carriage 9/ -. 

AUTO TRANSFORMERS. Input 200 v. 
Output 230 v., 275 watts. Fully shrouded 
with fixing feet, overall size 4 x 36 x 3in. 
Manufacturers surplus, brand new con- 
dition. SNIP PRICE ONLY 7/8, post 3/ -. 

POSTAL BARGAINS CATALOGUE. 
Send stamp for your free coDY. 

RADIO BOOKS 
B A S I C ELECTRICITY CTOI 

TESTED SHORT WAVE RECEIVER 
CIRCUITS USING M.A.T.s 5/6 
TESTED SHORT WAVE SUPERHET 
RECEIVER CIRCUITS USING MICRO - 
ALLOY TRANSISTORS 6/6 
22 TESTED Circuits using 

Micro,Alloy Transistors 5/8 
AT A GLANCE Valve and T.V. 

Tube equivalents 4/- 
BRITISH Transistor Directory 91- 
OSCILLOSCOPE Book 5/8 
USING an Oscilloscope 7/- 
OSCILLOSCOPE Equipment 5/6 
MULLARD Transistor Radios 5/6 
MULLARD Ref. Transistor Cirets. 13/6 
EXTRA Equipment Tape Recorder 6/6 
COIL Design and Construction 5/6 
TRANSISTOR Audio Amplifiers 6/6 
TRANSISTOR Circuits for Radio 

Control of Models 8/- 
RADIO Servicing Instruments 5/6 
BOY'S Book of Crystal Sets . 3/- 
SERVICING Transistor Receivers 8/- 
ELECTRONIC Novelties 5/6 
ELECTRONIC Gadgets 5/- 
RADIO Valve Data "Wireless World" 7/- 
BEGINNERS' Guide to Radio 8/6 
MODERN Transistor Circuits for 

Beginners 8/- 
TRANSISTOR Test Equipment 4/- 
TRANSISTOR Circuits for the Con- 
structor (Bradley) Nos. 1.2, 3 and 4 4/- each 
All books include postage. List S.A.E. 

SELRAY BOOK CO. 
80 HAVES HILL, HAYES, BROMLEY 
KENT. TeL HURstway 1818 

PADGETTS RADIO STORES 
OLD TOWN HALL, 
KNOWLER HILL, 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

ARMY SET TYPE 19ME. Iff. Complete 
with one 6K8, four 61I7, one 6B8G and one 
6V6 valves. The Receiver side of the net is 
complete in every way, including the 500 
micro -amp meter. The valves and a few 
parts have been removed from the "B" set. 
Clean inside, soiled outer case. We are 
offering a first class receiver at the special 
price of 32/ -. carriage 10 / -. Grade II, 20 /-, 
carriage 10 / -. 
Tube Unit In new Condition. Complete 
with VCR138 tube. All valves and panel 
meter. 38/ -. Carr. 12/ , 
Valves Removed from TV Sets. Tested 
on a Milliard Valve Tester, and are 100% 
as new. Three months unconditional 
guarantee. POST FREE. 
ECL80 2/- PL82 5/- 
ECC82 3l- PY80 5/- 
EY51 2/6 PY81 4!- 
EBF60 4/6 PY82 5/- 
EB91 9d. PZ30 4/- 
EF91 951. PCF60 4/6 
6SN7 2/6 PCC84 4/6 
8E1 1/- EA50 1/6 
6F13 2/- PL83 5/- 
6F14 5/- PL33 4/- 
6F15 5/- PL38 8/- 
6LD20 5/- B36 4/- 
PCL82 5/- N37 5/- 
EF80 1/6 or 10 /- per doz. Grade II, EF80 for 
test purposes, 4!- doz. 
New Valves Ex. Units. POST FREE. 
6K7 1/6. doz. 12! -. 6K8 2 /6, doz. 22/ -. 6V6 2/6. 
doz. 22/ -. 807 U.S.A. 6/ -. PP3 /250, (PX4) 5/- 
AC2PEN (PEN A4) 2/6. 5U4 3/ -, 6SND 3/- 
6V6GT 4/6, 

4/6, 
EF91 1/9. EL91 1 /9, 6E8 2/ -. 5Z4 

ARP121 /6.6 for 5/6.4 Box of 0 19/ -. 
Bh doz. 

IT4. 2/- ARTP2 2/ -, ART4 2/ -. APP37 2/ -, ARS 
2/ -. 
P.M. Speaker all Perfect. Ex. TV Sets. 
POST FREE BARGAINS. All 3 ohms. 
Rola fi x 4in., 5/ -: Goodman 7 x 410.. 7 / -: 
R. and A., 7 x 4in., 8/ -; Phipps 5ín. round. 
6 /6: R. and A. 6ín. round. 5 / -: .10ín. 
round, 12/6; 12ín. round with Tweeter new. 
28/6. Special price for more than one 
sneaker. 
New Boxed 12 volt Vibrator Packs, with 
spare vibrator. Type P.C.R., 250 volts at 
150 M.A.. 18 / -. Carriage 7/6. 
13 Channel 141n. TV Sets. Untested, 30 / -. 
Carr. 10 / -. 13 Channel 171n. sets, untested, 
50/ -. Carr. 10 / -. Well packed sent at owners 
risk. 
TV Tubes, completely rebuilt and refaced. 
12 months guarantee. Sizes up to 17 inch. 
Special trade price of 75/ -. Carriage and 
Insurance 7/6. 
Reclaimed Tubes. 141n., 30/+ Carr. 7/11i 
6 months guarantee. 

1002 5/- 
10F1 1/- 
10P13 5/- 
I0P14 5/- 
2oD1 3/- 
20L1 5/- 
20P4 8/8 
165BT 8/6 
11281 5/- 
U282 5/- 
U329 5/- 
KT36 5/- 
PL81 51- 
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TELEPHONE 15fó HANDSETS pair. 
G.P.O. standard pat- 
tern. House to Work- 
shop, garage, inter- 
office, etc. Works off 
any 

_ 
small battery. 

SPARES! 
Condensers. 100, I01 -. New 
Assorted eleccrolytics & PFs. 

Resistances. 100-5 1-. 
Assorted sizes, watts, grades. 

& r. sró. Volume Controls. 40, 101 -. 
New. TV or Radio. Assorted 

d P.P. 2/6. DUKE &Co(London)Lt 
621;3 ROM FORD RD. VOLUME CONTROL S/W, 
MANOR PARK, E.I2 with side knob. Miniature 

ILFord 6001/3 transistor type. 21- each. 12 for 
Liverpool St. Stn. to Manor Park 20 / -. Post on one, 6d., 12 -116. 

only 10 mins. VALVES 9d. each. 40-L1. 
MINIATURE JACK PLUGS Thousands of Valves available 

AND SOCKETS. P.P. on I - 4 6d., 12 116. 
1 /9. Post free. - STANDARD JACK 

SOCKETS. 1/6. Post free. 

LATEST LIST (stamps 
only). 

TELEVISION TUBES 
REGUNNED. Guaranteed I Year. 

21 in. 17ín. 15, 14 and 12in. 
99/6 79/6 69/6 

Ins. and Carr. 1016. Add 101- refundable 
on Tu OLD TUBE. 110° bes in Stock. I 

Ex. Maintenance 
Tested. Satisfaction 

Guaranteed. 
I 

151.36/24, 
14KP4 

141,121,31/74 
and others. Carr. 51 -. 

HOW? 17 "- £11.10.0 
14 "- £7A0.0 
12 months' Full 

Written 
Guarantee. 

Channels for all 
areas. 

Demonstrations 
daily in our Shop. 

Personal collection 
advised. Insured. 
Carr. 14ín., 201 -, 

17ín., 

How do we sell at 
this low price? 
Sets are ex Rental. 
Already well main 
rained. We regun 
tubes ourselves. 
Valves and Parts 
are manufacturers' 
surpluses. All sets 
have a written 
guarantee covering 
tube, valves and 
all components. 
Only Duke's can 
offer this. 

LISTEN TO THE WORLD 

7 //>1 ./ 'o. ,fl,' Ñy i' 
-. -' . y 

ó 

on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Receives speech and music 
from all over the world. Price 
Includes valve and one coil 
covering 40-100 metres. Can 
be extended to Cover 10-104 
metres. Can be converted to 2 
or 3 valve and all -mains 
speaker use. Total Building 
Cost. 35/. P. & P. 2/ -. 

R.C.S. TRANSISTORISED 
TAPE TUNER 

Wonderful reproduction 
Covers 

all your 
full 

medium 
programmes. band. 

Special circuit medium wave band. Special circuit 
incorporating ferrite rod aerial and 
tuning condenser gives COMPLETE 
STATION SEPARATION. Attrac- 
tive case size 31 x 21 x lin. deep. NO 
EXTERNAL AERIAL OR EARTH 
REQUIRED. Chassis and compo- 
nents colour coded for easy con - 
struction. All parts supplied with (VT3 
step by step Instructions. 

-' ( 

ONLY 251. P. &P. 
2/ -, 

battery 2/6 extra). 

THE 

ferrite rod 
An amazing 
at wonderful 
Size only 
palm of 

111' coded for 1z.. t Costs (including 

R.C.S. PERSONAL SET 
For Private Listening 

little et, with built -in 
aerial bringing in medium wave 

volume. Sturdy case. 
2I x 31 x lin. Fits Into the 

the hand. Drilled chassis colour 
easy assembly. Total Building 

earpiece) P. & P. 30/- 2/ -. -- 
R.C.S. CRYSTAL RECEIVER 

Covering medium wave band. Leal for the ` 
beginner! All components in- P.& P. { eluding case. 

8/6 
1/6. .nt='" 

(Suitable headphones 9/e.) Easily converted to i'^`- 1- transistor or 2 -stage transistor receiver. 
All parts available separately. 

and parts lista of 

R.C.S. PRODUCTS 
II OLIVER ROAD, 

(Mail Order 

Send S.A.E. 
any of the above 

(RADIO) 
LONDON, 
Only 

for free layout plans 
sets. 

LTD. 
E.17 

673 

AN I PRODUCT 

Heats up from cold 

in 2# mins 

25 watt model 

for radio work 

6 ft. flexible lead 

with cordgrip 

Will give a lifetime 

of service 

Heat concentrated 

in bit 

Anatomy of a Superior 

Soldering Iron 
The Solon range of electric soldering irons includes 15 and 25 

watt models for radio, TV and electronic equipment; 66 watt 
models for household and workshop use. Larger models up 

to 240 watt also available. 

Select a 

SOLOIi 
TRADE MARK 

Used in industry for over 30 years 

Obtainable from your usual radio or electrical supplier 
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MISCELLANEOUS 

YOUR KIT - Amplifier, Radio, etc., 
professionally assembled, wired, 
tested. Moderate charges. Prompt 
attention. Write to M. JOHNSON, 
Ivy Cottage, Astwood Bk, Redditch. 

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 -uses 41 valves. 
With its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. Send 21d. stamp. 

KITS BUILT, repairs, alingnment. 
S.A.E. Leafllet for details. KINDER, 
6 Hooker Road, Heartsease, Norwich. 
Norfolk. 

RECEIVERS & COMPONENTS 

EXCEPTIONAL VALUE: Picture 
Tubes, brand new. Mazda 19in., 
CME1901, Mullard 19ín., AW47- 90/91, 
£4/101 -; Mullard 23in., AW50/90, 
£61101 -; carriage (insured) paid. 12 
months' guarantee. Note: All brand 
new. We also supply most other 
sizes completely regunned at £4/1716, 
guaranteed 12. months. TOMLINS, 156 
Lewisham Way, New Cross, SE14. 
TID 3857. 

MARCONI CANADIAN RECEIVER 
No. 52 (Brand New) 

AMATEUR SHIPPING BROADCAST 
Magnificent 10 Valve Receiver. 3 wave 
band 1.75- 16Mc /s. (19 -170 metres). with 3 
valve Xtal calibrator, speaker and phone 
outputs, complete for 230/240 AC mains or 
12V DC. Fully tested before dispatch. 
BRAND NEW 212.19.6. Carr. £1. 
W.B. No. 19 Mk. 3 TxRe. 2- 8Mc /s. with 
economy power pack 12/24V DC. Excellent 
condition. 80/ -, carr. 25/ -. Set only 55/ -. 
carr. 15/- all parts available. 
COMMAND RECEIVERS. BC454 -B (3- 
BMWs.). BC455 -B (6- 9.1Mc /s.) each at 90/ -. 
post 5/ -. BRAND NEW. 
ROTARY TRANSFORMERS. 12V DC 
input, 300V. 120mA output, note size only 
41 x 21n.. 15/ -, post 2/6. 
MOVING COIL H /phones, BRAND NEW. 
Chamois padded with lead and Jack plug 
15/6, post 2/ -. 
SET of VALVES for 52 receiver, 13 In all 
with vibrator. 12/6. post 2/6. Ditto for No. 19 
net including 807, 22/8. post 2/6. 
ERO POWER PACKS. 115/250V AC. 
25/ , NEW 351 -. post 5/ -. 
Many other bargains. List 6d. Stamp 
inquiries. 

A. J. THOMPSON 
FILING LODGE" 

CODICOTE, HITCHIN, HERTS. 
Phone: Codicote 242 

RATES: 7/3 per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless," 
Tower House, Southampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

NEW VALVES! GUARANTEED' 
EBF80 7/3 EY51 6/6 PL81 7/9 
EBF89 7/6 EYIIB 8/6 PY33 10 /- 
ECC81 4/3 EZ40 6/- PY81 8/- 
ECC82 4/9 EZ80 5/6 PY82 5/6 
ECC83 6/3 PCC84 6/3 U25 9/9 
ECL80 5/9 PCC89 8/- UCC85 8/9 
ECL82 7/9 PCF80 6/3 UCH42 7/6 
EF80 413 PCF82 6/9 UCH81 7/6 
EF85 5/- PCL83 9/- ÚY85 5/9 
EF86 6/9 PCL84 5/9 813W6 7/6 
EL84 6/- PL36 9/3 6X4 4/3 

Postage 6d. per valve extra. 
S.A.E. for full lists and discounts. 
LEWIS ELECTRONICS 

16 GLENWOOD GARDENS, GANTS 
HILL, ILFORD, ESSEX. 
Telephone: Crescent 5685. 

VERSATILE D.T. OSCILLOSCOPE. 
S.A.E. for price list. AJAX ELEC- 
TRONICS, 572 Fulham Road, London, 
SW6. 

TRANSISTORS now half- price. 
Unmarked but tested packets of 16; 
unmarked untested packets of 40; 
duds suitable as diodes, packets of 
80. All packets 10/- each, postage 
1 / -. Four packets post free. C.W.O. 
K. R. WHISTON (Dept. PWT), New 
Mills, Stockport. 

DIRECT TV REPLACEMENTS LTD.. 
largest stockists of TV Components 
in the U.K. Line Output Trans- 
formers, Frame Output Transformers, 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Same Day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
for quotes. Day and Night Telephone 
GIPsey Hill 6166. 126 Hamilton Road, 
West Norwood, SE27. 

"HEATHKITS" can now be seen in 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. PW7 /9, 126 
Hamilton Road, West Norwood, SE27. 
GIPsey Hill 6166. 

SPEAKER REPAIRS. Cones /Fields 
fitted. Clock coils wound. L. S. 
REPAIRS, Pluckley, Ashford. Kent. 

ill RADIO .11 
12 volt MOBILE RECEIVERS 

Cover approx. 80 to 100 Mc /s. 
Originally crystal controlled, crystal not 
supplied. Suitable for conversion to 
tunable 4 metre receiver. Rotary for 
250v 60mA H.T. supply. In good used 
condition complete with 5 EF9I, 3 EF92, 
I EL9I, E2, post 716. Matching 3 ohm 
speaker in crackle case, 716, post 216. 
Marconi CRI00, 60 Kc /s to 30 Mc /s. 
In good condition and working order, 
L18.10.0, carriage LI. 
Control Units No. I Canadian for 
52 set. Complete with chamois padded 
low resistance headphones, microphone, 
morse key, hand generator and bell, etc. 
Brand new at 2716, post 716. 

((k- 40/42 PORTLAND 
ROAD. WO 'THING 

RECEIVERS & COMPONENTS 
(continued) 

CONDENSERS. Fantastic Bargain! 
500,000 Miniature Condensers, tin. 
long, fin. diameter. Tested 750V. 
Capacity .0001 to .045F, 7/8 per 100, 
post free. Ideal for transistor sets. 
MILWARD, 17 Peel Close, Drayton 
Basset, Staffordshire. 

VALVES 5/ -. Components, Recorders. 
Players, Transistors. Bargain lists. 
Mail only. 98 Greenway Avenue Eil. 
Al POST -FREE BARGAINS. Guaran- 
teed Secondhand set Tested Valves: 
EF80, E391, 10F1 8d. each, 3 for 1/8; 
1,63 2/ -; EOLBO 2/6, 3 for 6/.; PZ30, 
PY81, HL38, PL33 3/6; PL83, PL82. 
PY80, PY82, PCF80 4/ -; KT36, N37, 
B36, PY31, U281, U282, 20P1. 27SU 
4/6; E1341, EBC41, ECC81, ECC82, 
EL42, FL81, U31, UB41, ÚF41, ÚF42, 
UL41, ÚL44, UL46, UY41, 6C13. 1002, 
6L20, 20L1 5 / -; 30P4, 53K17, EL33, 
PL36, UU7 7/-, Thousands of Valves 
in stock, including obsolete types. Ex- 
Service, reclaimed and all new B.V.A. 
types and makes. Al RADIO COM- 
PONENTS, 14 The Borough, Canter- 
bury, Kent. 

GET COMPONENTS, aerials, tubes, 
etc below wholesale, from ELEC- 
TRONIC CONSTRUCTORS, Sutton 
Montis, Yeovil, Somerset. CATA- 
LOGUES. 

TAPE DECKS, Recorders, Bargains. 
Valves 5/- each. Lists. Mail Only. 
98 Greenway Avenue, Waltliamstow, 
E17. 

REMARKABLE NEW PI -MODE 10W 
+10W stereo amplifier: 16 Mullard 
transistors and heatsinks, 95/. A 
KOVA(S, 65 Alexandra Road, Hendon 
NW4. 

DATA TRANSISTOR 
POCKET KITS 

NO SOLDERING OR 
DRILLING, COMPLETELY 

SELF CONTAINED 
NO AERIAL REQUIRED - MEDIUM 
& LONG WAVE - ASSEMBLY TOOL 

PROVIDED - CAN BE BUILT BY 
ANYONE 

51 x 3 x lain. 
DATA 427. 4 TRANSTSTORS. 2 LG,_ 
DIODES. 7 STAGES. MOVING COIL t!J 

SPEAKER 
Battery 2/3 extra. P.P. 2/9 extra. 

All Parts Supplied Separately 

DATA 55 
5 SEMI- 
CONDUCTORS 
5 STAGES 
MOVING COIL 
SPEAKER 

5O/ß 
P.P. 2/9 
extre. 

Battery 213 extra. 

SPL:,'IAL. 
OFFER 

£4.19.6. 
Post Free. 

"DATROLA" translator ELECTRONIC ORGAN. 
2 octave. Complete and ready to play, with in- 
structions and music. Size 141 x lin. 

DATA ELECTRONICS LTD. 
6 HILLSIDE GDNS., EDGWARE, 

Middlesex. 
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RECEIVERS & COMPONENTS 
(co/ inued) 

E. R. NICHOLLS 

No. 1 BUMPER PARCEL 

100 Assorted Resistors. 
50. Assorted Condensers. 

1 lin. 3 ohm Elac Speaker. 
1 Isolating Transformer. 
4 Terminal Blocks. 
2 Rotary Toggle Switches. 
1 Small Chassis, containing 00 C0m- 

ponente. 
2 Westectors. 
2 Thermistors. 

100 Cartridge Fuses. 

No. 2 BUMPER PARCEL 

1 Pair Test Prods, retractable with 
leads and spares. 

17 z 41n. 3 ophm Speaker. 
6 Assorted Valves. 
8 Assorted Potentiometers, 
6 Assorted Valve Bases. 
2 6 -way Plugs and Sockets with leads. 
4 Mixed Plugs or Sockets. 

100 Cartridge Fuses. 
1 Inductance Varlometer. 

One for 20 /- Post Fred or any two 
parcels 35/- Post Free. 
20ft. Steel Telescopio Mast. 501-. 
High Stab Resistors 5d. each. 
List now ready for Paper Block 
Condensera. Valves. Oscillators, Test 
Sets. S.A.E. Please. 
ÁR88 Jack Sockets with Isolating 

Switching. 4/ -. 
Crystal Adaptors. 1/8. 
I amp Cartridge Fuses. 5/. per 100. 
D.P. D.T. Toggle Switches. 3 amD. 2/8: 

5 amp, 3/& 
Muirhead 500 pF fixed condenser at 

5 kV working, 5/13. 
Red Bezels for Panel Lamps. L- dos. 
Cyldon 600 4- 500pF Tuners. 2/-. 
Assorted Instrument Knobs. 6/- dos. 
9 assorted Thermistors, 7/8. 
Plessey 25 -way Plug and Socket ex 

new unit, 5/- pr. 
Low Loss B.C. Locking CoSx Plug and 

Socket. 3/. pr. 

EX T.V. VALVES 
MONEY BACK GUARANTEE 

ECL80, EY86, PCC84, PCF80. PL81. 
PY81, all at 5/- each. 

Paper Block Condenser, 4 mFds at 
800 volts. 4/6. 

Mixed New Resistors. } watt. } watt. 
51- per 100. 

Transistors OC201 A.I.D. Tested, 100 %. 
15/- each. 

Tantalum Castanet Sub Min. Diso 
Capacitor, 50 mFd -at 70 Volts 
working. 81 each. 

Copper Laminate Board, single or 
double sided. 5/- per sq. ft. cut to 
your sise. 

Electro methods printed circuit con- 
nectors. 31 -way. 4/6. Gold -plated 
contacts. Other sizes in stock. 

19 Set Varlometer, 6/, 
Special 0.5 .ohm w.w. Resistor Sub 

Min. Od. each. 
Contract clearance of Speakers. 3 ohm 

P.M. am. 5 / -. 61n. 6 /-, 7 z 412. 
7/., 81e. 8/-. loin. 14/6. 

TRADE ENQUIRIES WELCOME TOR 
ANY ITEMS ABOVE. 

Mall Orders and Retail Shop 
4t LOWFIELD ROAD, 

off SHAW HEATH, 
STOCKPORT. CHESHIRE 

NEW VALVES GUARANTEED! 
C1C 5/- PEN 36C 5/- 8SA7m 151- 
C1.33 7/6 PEN 46 2/8 6807m 5/- 
CY31 7/8 054 5/- 68J7m 5/- 
E0085 b/- VP23 4/- _ PCL82 7/11 
11L83DD KT 33C 

4/- 
5/- 

1D5 
1T4 

5/. 
2/6 6 x 

4 

6C5 /6 
5/- MÚ14 5/- 6K70 1/3 R19 0/8 PCL84 5/- 6A05 2/8 PY83 6 /11 

PEN A4 7/6 6BW7 5/. 25L66T 4/6 
Cash with order only. Postage 6d. per valve. 
Any parcel insured against damage In tran- 
sit bid. extra. 

A.D.A. MANUFACTURING Co., 
I16 Alfreton Rond, NOTTINGHAM. 

WANTED: VALVES. TRANSISTORS. Etc. 
Bought for Cash. 

FOR SALE 

D.F. TEST OSCILLATOR. Type 46. 
Radiates a continuous note. Range 23,500 
Kc /s -1,250 Kc /s (12 -240 Metres) in 5 switched 
bands, using a VR2I valve, slow motion 
tuning: enclosed in grey metal case, rod 
aerial base on side. Power 2 volts and 
90 -120. BRAND NEW SOI-. Used 35f -, 
post 5f -, 
6 VOLT VIBRATOR PACK to 150 Volts 
at 80 mA D.C. New Tested, 151 -, post 216. 
TAYLOR OUTPUT METER. Type 4. 
Rosis. 20,000 ohms. Range (I) 0-20 milli - 
watts. (2) 0 -80 milliwatts. 4 4in. Meter in 
wood case with lid. 50f-, post 216. 
MULLARD C. & R. BRIDGES. 0.1 ohm 
to 10 meg. ohms in 4 ranges. 10 pF to 10 
mF in 3 ranges. Calibrate, open bridge, and 

ranges. For 100 -250 A.C. Tested. 
[[5.10.0, post 216. 
19 SET RECEIVER POWER UNIT KIT. 
200-50 input mains, to 275 v. D.C. I2v. 
LT, choke smoothed with connector to sec, 
(state 6 or 12 pin), 45f -, post 5f.. Mike 
and Headset, new 1716. Connectors, 
11 -I2 pin, 816, 6 -6 pin, 5I -, post both 116. 
CONTROL BOX, 6f -. MK2, 8,6, post 
both If6. 220 Yds. of P.V.C. Telephone 
Wire on drums, 2216, post 216. 

J. T. SUPPLY Dept. N 
ISO MEADOW LANE, LEEDS II. 

CALLERS WELCOME 

RED SPOTS I/O, White 1/8, Mullard 
0C44 5/3, 0C45 5 /8, OC71 3 /O, 0072 
6/3, 0081 6 / -, 0C170 6/0, OC171 6 /., 
postage extra. Transistor Notes 1 /-- 
M. E. SUPPLIES, 8 Granville Street, 
Sheffield 2. 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Hi Fi 15 watts. 
Valves ECC83, 
ECC83, ECC83, 
EL84, EL84, 
EZBI. Four jack 
inputs. Six con - 
trois: two vol- 
ume, bass, treble, 
tremolo speed, 
depth. Remote 

plug. 3 and IS ohm outputs. Real value. 
Kit 111, ready built fil. Similar 30 watt. 
Valves ECC83, ECC83, ECC83, EL34, 
EL34, EZ81. Kit III, ready built £I4. 
Similar twin input less tremolo IS watt 
(illust.). Kit 16.10.0, ready built 0. 30 
watt, Kit 0.10.0, ready built 112. 

Add carr. 716 any amplifier. 
Send for free leaflet. 

STROUD AUDIO 
Bath Road, Stroud, Glos. 

675 

FOR SALE 
(continued) 

Receiver Type R220. Mains input, 
stabilised power supply. Made by 
Marconi. Crystal controlled 14 valve 
set. Instructions for simple moditica- 
tions and circuit with set. 
ALL THIS FOR 23.10.0. post pai& 

ON STOCK NOW 600,000 High Stab 
Resistors, ERIE, 10 ohms to 1 meg 
insulated }w, }w, 1 2, 5 %. Welwyn 1w, 
8w. 1. 2. 5 %, 10 ohms to 10 meg. Example 
I or 4w Welwyn 5% 8d.. 2% 9d., 1% U+ 
Every order of 8 resistors packed in a 
linen finish component storage box with 
7 compartments. 12 resistors 2 boxee, 
etc. 

SPECIAL OFFER Sub Mtn. Coax Plug 
and Socket, made by M.E.C.. 4/8 pair. 
also other items include Adaptors. 
Connectors, Junctions, Elbow Plugs, 
all by M.E.C. 

Complete list on application. 

Type 55 Power Pack. Stabilised Mains 
Input. Outputs below. 

+200 volts at 120 mA, stabilised, DC H.T. 
120 volts at 16 mA, stabilised, DC Hies. 

4.25 volts at 3 amp, 5 volts at 2 amp. 
6.54 volts at 18 amp, 115 volts + 115 volts. 

00 /- SEND FOR FURTHER DETAILS. 

BREAKDOWN UNITS 
Transmitter Receiver Control Box 
containing 7 instrument knobs, 4 toggle 
switches, 3 rotary switches, 20 small 
potentiometers. 2 Plessey Socketse,, 
cases rough but components O.K. 
6/- each, post paid or 2 for 10/-. 

Control Box Type 725. New in Sealed 
Boxes. Containing 5 Dble. Throw Dble. 
Pole Toggle Switches, 1 Low Voltage 
Reversing Motor with Reduction Gear 
Train, 3 Potentiometers with Muirhead 
Control Knobs, 2 Sealed Relaya, 1 Meter 
Meier Switch, 1 pair Min. Plug and 
Socket, in smart Alloy Oaae, Ses post paid. 

Control Box for Photo Flash, Mk. 1 
containing 4 Toggle Switches, 2 Panel 
Lamps, 1 11 -way 6 -bank Wafer Switch, 
2 Digital Counters. Electro magnetic 
0 to 99 with 100 ohm coil. 4 Press -button 
Switches, etc. 18/ , post paf& 

Filter Unit, Type 504. New, boxed in 
alloy case. Setable from 34 Mc /e to 86 ñ ,4/8, 
with 6 Digit Counter. Complete Unit. 11/& post paid. 

MISCELLANEOUS 
Diamond H Sealed Relay. 150 ohms, 4 pole 
double throw, 5/6. 115 volt AC Relay, P.O. 
Type H.D. 4 make 7 break, 7/8. Chrome 
handles 8ín., 4/- pr: 44m., 3/- pr.; 169ín. 
10 / pr. 
Mixed Valve Bases. 5/. for 24, Includes 
latest PTFE types. Perspex 360 degree scale 
104ín. dia. z lin.. 4/6. Perspex Disc, 1041e. 
dia. z lin., 2/8. 
Government Valves. KT33C 3/ REM 1 /8, 
5U4 4/ -, EF39 2 /-, ECH35 5 / -, L63 3/-. OVO 4/-. 
6,15 8/ -. 6J7 4 /-. 68147 4/, 6X5 SI-. 807 8/-. 
G233 3/- 12E1 6/ -. 5240 5/, 

Fr 
6AC7 4/-, OTIO 

4/. 6ÁM6 1/6. All Post ee. 
Capacitor.. Plessmin. .2 mFd, .20 mFd, 
100 volts. 2/- ea//cggh. Plessey 

159 volt. 5 mFd 
each. 

at 
in. PaperlDIelectr c .01 mF'd 150 Od., 

.01 mFd at 400 1/- each. Lead through tapa- 
citor, 1000 pF 760 volts. 1 /6, 
Latest Type PanelLamps. MES red bees] 1/6 
Arco Electric Panel Indicator Lamps, red. 
clear, amber. 4/6. 

E. R. NICHOLLS 
Mall Order and Retail Shop: 

44 LOWFIELD ROAD 
off SHAW HEATH, STOCKPORT 

CHESHIRE. 
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FOR SALE 
(continued) 

ETCHING PRINTED 
CIRCUIT KIT 

Consists of Plastic Bath and Case. Size 
9 x 5 x 2 in. Contents: Solvent, Etchent, 
Resist, 100 sq. in. Copper Laminate Board. 
Comprehensive book gives examples and 
circuit layouts. 1816 inc. post. 

RADIOCENTRE 
94 Hurst Street, Birmingham. Dept. P 

EXCEPTIONAL Transistor Portable 
Tape Recorder, value £6/1916, com- 
plete with crystal microphone, ear- 
phone, spools, tape, batteries, instruc- 
tions, presentation box (extra tapes 
100ft. 4/6). Ideal gift, £6119/8. Satis- 
faction guaranteed. Postage, packing 
2/6. TOMLINS, 156 Lewisham Way, 
New Cross, 8E14. 

V I C _T O R Y - 
GYOU can be ON THE AIR by Dec. 

By using the RHYTHM METHOD of 
Morse tuition a student, starting from 

,5 scratch, has passed his Morse Test in 
Just 18 DAYS by faithfully following 

Hthe instructions given in this fantastic 
ooursee. You could pass the test NEXT 

5 MONTH. For explanatory booklet, 
mad ed. in stump, to:- 

45 GREEN LANE, 
PURLEY, SURREY .i 

250 12 DRAWER UNITS ". New, 
ex- works, £4/151 -, carriage paid 
(mainland). Each drawer 5}ín. wide. 
31n- high, 10)in. long. Stove enamel- 
led green, heavy gauge perfect steel. 
12 dividers free. Catalogue free. 
(Dept. Z4), N. C. BROWN LTD.. 
Eagle Steelworks, Heywood, Lancs. 

LOWEST PRICES -HIGHEST 
GRADES -ALL FULLY 

GUARANTEED 

MULLARD TRANSISTORS 
0C44, 0C45, OC71, OCBI, OCBID, 
316 each. 361- doz. OC170, OC171, 
AFI 17, 41- each, 441- doz. 0C26, OC35, 
10f- each. BY100 or OA210 Diodes 
516 each, 601. doz. 

MAZDA TRANSISTORS 
XAIOI, XAI02, XAI I2, XBI03, XB104, 
XB113, XCIOI, V- each, 20f- doz. 
Red and White Spots, If-each, 101- doz. 
XU61I Diodes, 41- each, 451- doz. 
XCI41 (I1 watt), 6f- each, 641- doz. 

Sub -min. I.Fs (3) plus osc. coil 460/475 
kc/s, 10f- set. 

DIODES 
G.E.C. GEX941/2, 9d. each, 6f. doz. 
Mazda Sub -min. XD20I, 9d. each, 6f- 
doz. 

UNBRANDED TRANSISTORS 
XA101, XAI02, XAI12, XBIO3, XBI04, 
XB113, 1f3 each, IV. doz. 100 mixed, 
75f.. 
1,001 Other Snips. S.A.E. List. 

B.W. CURSONS 
78 BROAD STREET, 

CANTERBURY, KENT 

FOR SALE 
(continued) 

SPECIAL OFFERS - NO INTEREST TERMS 

GARRARD Autoslim Changer Cash 17.17.0 
or 181- dpi. and -I.2 pymts. of 11/9 monthly. 

GARRARD AT6 /EV28A Cash 812.5.5 
or 25/5 dpi. and 12 pymts. of 18/4 monthly. 

ARMSTRONG AP208 Chassis Cash 221.4.0 
or 42/- dpt. and 12 pynsts. of 31/10 monthly. 

ARMSTRONG Stereo 55 Chassis Cash 889.18.0 
or 59/- dpi. and 12 pymts. of 44/11 monthly. 

A. L. STAMFORD Ltd. (Dept. H29) 
Phone: SAO 5003. 

98 WEYMOUTH TERRACE, LONDON E.2. 

240'°° ELECTRIC POWER ANYWHERE 

ANYTIME/ from 12 all CAR BATTERY 
spa AMERICAN DYNAMOTOR UNIT 

7 Inp112,. alai 211 /2IS, et ISO le 221nlls. 4 haw hr nvu10N. POURsOou eel all 

,, seem) e00í intttltlt lOUIPataf.tin, 
nndlrlermla.his 051,18. N Plai,p. 
WO stamped enrtled. ler loll Illusvlm trail, 

-!r' I 
w'intm,lne PRODUCTS, CttVatlf,netl 

A COMPLETE PORTABLE RADIO 
(Peto -Scott Model B.P.41) for less than 
the cost of the 4 valves Inoluded- 
DK91, DF91, DAF91, DL92. Uses 90 V. 
and 18 V. batteries. A SNIP AT 39/6 
(P. & P. 7/6). ACT FAST -THEY 
WON'T LAST LONG. 

E.S.C. 
25, Christleton Road, Chester. Ches. 

WANTED 

WANTED: NEW VALVES and Tran- 
sistors, any quantity. S. N. WILLETS, 
43 Spoil Lane, West Bromwich, Staffs. 
Tel. WEH 2392. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WANTED: TEST GEAR, Meters, 
Valves, Components, Communication 
Sets, Amplifiers. Letters only. HUG - 
GETT'S LTD., 2 -4 Pawson's Road, 
West Croydon, Surrey. 

NEW VALVES WANTED 

Any type, any quantity 

CASH PAID 

R.S.T. Valve Mail Order Co., 
2I I A Streatham Road 

Mitcham, Surrey 
Telephone: MITCHAM 6202 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House, 
Mannville Terrace, Bradford 7. 

SERVICE SHEETS 

SERVICE SHEETS, Radio and Tele- 
vision, 3/8, post paid. VEST AND 
EMERY, 17 Hallgarth Street, Durham. 

SERVICE SHEETS 
(continued/ 

SERVICE SHEETS, also Current and 
Obsolete Valves for sale. JOHN 
GILBERT TELEVISION, lb Shep- 
herd's Bush Road, London, W12. 
Phone: SHE 8441. 

SERVICE SHEETS: Radio, - TV, 5,000 
modes. List 1 / -. S.A.E. inquiries, 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS, Radio and TV 4/. 
each. 1963 List now available at 2/., 
All orders dispatched on day received. 
Also Manuals for sale and hire. List 
1 / -. SAX. please. SULTAN RADIO., 
29 Church Road, Tunbridge Wells. 
Kent. 

FREE ADVICE by former manufac- 
turer's engineer to Service Sheet pur - 
Chasers. S.A.E., Faults 4/ -, to 
HANDLEY, 11.2 Bayaham Street, 
Hereford. 

S.P. DISTRIBUTORS is now under 
New Management. Try our stream- 
lined service. We supply SERVICE 
SHEETS for Radios, Televisions, Tape 
Recorders, Amplifiers, etc etc, by 
RETURN OF POET at 4/- each, plus 
postage. Send s.a.e. with inquiries. 
New 1963 list now available at 1/6 
plus postage. Mail orders only please 
to 82 . D78TRIBUTOBS, 44 OW Bond 
Street, London Wl. 

TRADE SERVICE SHEETS offered 
by retired engineer. If I haven't got 
it you won't get it. All 4/- each by 
return. Please include large S.A.E. 
Mail orders only. ETIZIONI, 80 
Merrion Avenue, Stanmore; Middx. 

FAULT -FINDING FILES showing 
common faults that each receiver is 
prone to and other useful servicing 
information, 2/- each. Mail orders 
only. S.P. DISTRIBUTORS, 44 Old 
Bond Street, London, W1. 

S.E.S. Service Sheets for all TV, 
Radio, including Transistors, Tape 
Recorders, Echo Units, Amplifiers, 
Record Players and Autochangers, 
etc., also various domestic appliances. 
List 1/ -. S.A.E. Mail order only. 
SUN ELECTRICAL SERVICES, 38 
St. Georges Road, Hastings. 

SERVICE SHEETS 1 /9; Makers' 
Manuals 319; Back Numbers P.W. 1 /6. 
All post paid. List S.A.E. SHAW, 64 
Standish Street, Burnley. Lancs. 

SERVICE SHEETS for all makes of 
Radio and TV, 1925 -1963. Prices from 
11- with free fault -finding guide. 
S.A.E. inquiries. Catalogue of 6,000 
models, 1/8. 125 Radio /TV sheets 
covering many popular models 211 -. 
Valves, modern and obsolete. Radio/ 
TV books. S.A.E. lists. HAMILTON 
RADIO, Western Road, St. Leonards, 
Sussex. 

SOUND RECORDINGS 

A UNIQUE BUY! Recording Tape, 
top brand, 5äín., 1,200ft. 19/e; lin. 
2,400ft. D.P. 28/8. P. and p. 1/6 per 
spool. Bargains in all sizes. S.A.E. 
for list. E. C. KINGSLEY AND CO., 
132 Tottenham Court Road, Loudon. 
W.1. EUSton 6500. 
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AERIALS 

625 

rd T.Va AERIALS `.BM 
Field tested. Complete to install. 

Money back guarantee. 
Band IV (625). Grid reflector. 
g Elmnt. 331 -, 14 Elmnt. 441 -. 
P.P. 4f- per aerial. C.W.O. C.O.D. 

S.A.E. for free installation instructions, 
and price list of all types of aerials, etc. 

e.g. I.C.C. H type 37f.. 

ELECTRONIC INSTALLATIONS 
si Gersten; Road, Preston, Lancs. 

BOOKS If PUBLICATIONS 

Please address orders 
and enquiries to: 

TRANSISTOR DEVELOPMENTS 
Ltd., 

Richmond House, Fore Street, 
Teignmouth, Devon. 

AUDIO, America's foremost journal. 
Year's subscription 43/ -, specimen 
copy 4/ -.. All American radio journals 
supplied -list free. WILLEN (Dept. 
40), ilia Broadway, London, E15. 

EDUCATIONAL 

BECOME "TECHNICALLY QUALI- 
FIED" in your spare time. Guaran- 
teed Diploma and Exam., Home -study 
courses in Radio, TV Servicing and 
Maintenance, R.T.E.B., City and 
page ds, Highly informative 

CHAMBERS - 
COLLEGE (Dept. 363), 148 Holborn, 
London. EC1. 

RADIO OFFICERS 'see the world. 
Immediate seagoing appointments. 
Our Aiany recent successes provide 
additional trainee vacancies during 
1963. Day and boarding students. 
Grants, and Scholarships available. 
Stamp for prospectus. WIRELESS 
COLLEGE, Co:wvn Bay. 

X _ -b ± 'Vb2-4ac 
2a 

DON'T FUMBLE 
with Formulae, 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

111111 Dryden Chambers, Oxford Is 
St., London, W.I. 

Name......_...._ 
Address - 

1st lesson 
and details 

FREE 

EDUCATIONAL 
(continued) 

Radio 
Television 

ít Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
P.M.G.'s carts., etc. Also Prac- 
tical Courses with equipment. 

All books supplied. 
Write for FREE prospectus 

stating subjects to 

I.CS 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.II 

COURSES 

CITY AND COUNTY OF BRISTOL 
EDUCATION COMMITTEE 

BRISTOL TECHNICAL COLLEGE 
Principal: E. Poole. B.Sc. (Eng.), M.I.Mech.E. 

M.I.Prod.E. 
SCHOOL OF 

MARINE RADIO AND RADAR 
Senior Lecturer: F. E. Barltro9 

(ex. A.S.T. Ramble) 
MARINE RADIO OFFICERS 

A full -time course for prospective Radio 
Officers in the Merchant Navy leading to the 
2nd and ist class P.M.O. Certificates, and the 
M.U.T. Radar Maintenance Certificate, Is 
provided,and entry may be made In January. 
May and September of each year. 
Fees: 

Under 18 years of age: 52 per College year. 
Over 18 years of age: Information from 

Registrar. 
A six -week Course of Pre -Sea Training is 

also held and entry is normally on com- 
pletion of the Radar Course. 

For further particulars apply: 
Registrar, Bristol Technical College, 

Ashley Down, Bristol 7. 
Please quote ref.: PW. 

METAL WORK 

METAL WORK. All types cabinets, 
chassis, racks, etc.. to your specifica- 
tions. PEILPOTTS METALWORKS 
LTD.. Chapman St., Loughborough. 

Cases, Chassis, Frames, etc., anything 
in metal. Send your drawing for quota. 
tion. 'One -offs' with pleasure. 

Stove enamelled any professional finish. 
Steel Shelving, Drawer Units, etc. 

JIoss //Tit 'Son 
40 MOUNT PLEASANT STREET 
OLDHAM, LANCS. MAIN 9400 

SITUATIONS VACANT 

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 
B.I.E.T. (Dept' 242A),, 29 

post 
Wright's 

Lane, London, Wa. 

SITUATIONS VACANT 
(continued) 

TV AND RADIO, A.M.Brit.I.R.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.I.E.T. (Dept. 
242(3), 29 Wright's Lane, London, W8. 

RADIO & TV Exams and courses by 
Britain's finest home study School. 
Coaching for Brit. I.R.E.; City & 
Guilds; Amateur's Licence: RTES; 
PMO cert. etc, FREE brochure from: BRITISH NATIONAL RADIO 
SCHOOL, Russell St., Reading. 

A.M.I.Mech.E., A.M.Brit.I.R.E., City 
and Guilds. O.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. 24213), 
29 Wright's Lane, London, W8. 

RES'CAP. BRIDGED &i® 26 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading. 

READY CALIBRATED 
Stamp for details of this and other kits. 

Please write to: 
RADIO MAIL (Dept. PR) 

Raleigh Mews, Raleigh Street, Nottingham 

LOOK! 
TRANSISTORS 1/3 

GREEN SPOT A.F. 3 volt. Only Ife. 
YELLOW SPOT A.F. 6 volt 1,6, 
RED SPOTS. Now only If9. 
WHITE SPOTS. Only 216 each. 

MULLARD TRANSISTORS 
0070 616, 0071 616, 0072 81 -, 0081 81 -. 
Matched pars 161-, 0078 81 -, OCM 9/3, 
0C45 91-, 0C170 916, 0C171 1016, AF102 
2716, AFII4 111 -, AFII5 1016, AF116 I01 -, 
AF117 9f6. 
DIODES. OA70, 0A79, OA81, 0A90 or 
0A91. All 31- each. 
M U LLARD BY 100 Silicon Rectifier 131 -. 
All the above Mullard items are 1st Grade, 
Boxed Goods. Not surplus or Substandard. 
TRANSISTOR HOLDERS 3 or 5 pin If-. 
BTH Diodes, Type CG3E 116. 
MINIATURE SURPLUS DIODES 3 for 
21. or 71- doz. 
REPANCO TRANSISTOR TRANS- 
FORMERS. TT49 Interstage 5f -, TT45 
Driver S1., TT46 Output SI -, TT47 Driver 
5f -, FR2 Ferrite Rod Aerials 12fó. 
EARPIECES. Crystal or Low Imp. 61- each. 
Magnetic 250 ohm 816. All with Lead. 

MICRO -ALLOY TRANSISTORS 
MAT 100 719, MATIOI 5f6, MATI20 719, 
MATI21 816. 22 Tested Circuits using 
Micro -Alloy Transistors SI -. 
21in. SPEAKERS. Moving Coil, 1116. 

ALL SENT POST FREE IN U.K. by 

PETHERI(R'S 
sRUAPDPI 

OES 
22 High Street, Bideford, N. Devon. 

Tel.: Bideford 1217 
S.A.E. with ALL inquiries please. 
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HAVE YOU EVER 

SEEN T.V. TROUBLES? 

That is "Pin -Point T.V. Troubles in 10 
minutes" we mean! Thousands of Practical 
Television readers already own and use "T.V. 
Troubles" every day. Designed for use by 
amateur or expert, this amazingly practical 
manual shows you how to find the trouble in 
any T.V. circuit FAST ! 

A simple cross -index tells you where 
you'll find cause of trouble, handy check 
charts then help you accurately locate 
the EXACT trouble spot! You will elimi- 
nate hours of aggravation, cut out waste 
time, because this new Coyne system will 
help you get right down to the heart of 
the trouble in minutes. 
Over 700 trouble spots are covered in the 
340 cross -index pages. Included are 50 time 
saving check charts as well as 290 diagrams 
and photos together with explanations of 
circuits and designe. 
YOU CAN USE THIS BOOK RIGHT ON 
THE JOB -NO NEED TO MEMORISE 
This Pin -Point Book was designed espec- 
ially for en- the -Job trouble shooting. You 
simply turn to the indexed section, locate 
the circuit description and check -charts. 
and 

ted 
minutes rdy for have a trouble spot 

NO COMPLICATED THEORY OR 
MATHEMATICS. Just practical circuit 
description, service methods and trouble 
shooting techniques to help you make 
faster t.v. repairs. 
EVEN AN EXPERT CAN SAVE TIME 

BY USING "T.V. TROUBLES" 
Here 1s a way to reduce "thinking time ". 
All the logical reasons for each problem 
are stated In black and white -you use 
your skill to take it from there I 

Don't miss out any longer. Time wasted 
now locating t.v. faults could be saved by 
quick reference to this lightning fast t.v. 
problem answer book. Send for your trial 
copy now, then when you decide to keep it 
(as we are sure you will), pay only 5/- per 
week until completed. 

The price? Only 38/6 plus postage. 

FREE ELECTRONIC DATA HAND- 
BOOK WITH EVERY ORDER 
IRONCLAD GUARANTEE 

This book must be able to earn You more 
than its cost within two weeks or your 
money refunded! 

FREE TRIAL OFFER! 
TERMS ONLY 5/- PER WEEK 

To SIM -TECH TECHNICAL BOOKS 
Dept. WTT2 

West End, Southampton, Hants. 

D Please send "T.V. Troubles" for a full seven 
days' free trial. If not delighted I may return the 
manual. post paid without further obligation ou 
my part. Otherwise I will pay cash or 5/- weekly 
until paid. (No extra for Interest if paid regularly.) 

Tick here if enclosing full price (we pay 
postage). Same 7 -day money back guarantee. 
Postage charges 1/8 extra. Overseas customers 
please send fun amount (including Ireland). 

Name 

Address 

City County 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prac- 
tical and experimental uses. 
12 volt 36 watt AC/DC SBC 6 /6. P. & P. 1 / -. 
12 volt 60 watt AC /DC SBC 8/6. P. & P. 1/ -. 
Transformer to suit the above: Input 200- 
240 A.C. Output 12 Volt A.C. 36 watt, 18/6. 
P. & P. 2/6. Input 200 -240 A.C. 12 volt A.C. 60 
watt, 22/6. P. & P. 3/6. - 

Set of 4 colours FLUORESCENT Paint. 
Red, Orange, Green and Blue in i oz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs, 9 /6. P. & P. 1/8. 
BUILD AN 

EF CIEN ST OBE UNIT 
FOR 

The ideal instrument for workshop, lab, or 
factory. This wonderful device enables you 
to "freeze" motion and examine moving 
parts as stationary. We supply a simple 
circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable You to easily and quickly construct 
a unit for infinite variety of speeds, from 1 
flash in several seconds to several thousands 
per ce down to 37/6 pl 

modified 
. 

circuits Poire bring 

NSP2 CV2206 STROBOTRON FLASH - 
TUBE made by Ferranti, brand new, I.O. 
base. Price 15/ -. P. & P. 1 / -. 

MAGNETIC COUNTERS 
10 IMPULSES PER SECOND 

Very latest High Speed type 
ex P.O. guaranteed perfect. 
type No. 100B. coil 2,300 ohms, 
for 48 volt D.C. operation (will 
work on 36 volt), overall size 4 x 
1 x lin. Also available, type 
101A which can be used as an 
interesting accessory with our 
Strobe unit. Either type price 
15/.. P. & P. 1 /6. 

VARIABLE VOLTAGE 
TRANSFORMER 

Input 230 v. A.C. Output 
0.260 v. at 2.5 amp- Fully 
shrouded. New. 25.19.6. 
Inc. carriage. Also available 
from stock, 5, 8. 10 and 20 
amp. Write for details. 

4,000 Ohm Headphones, brand new (im- 
ported). 12/8 each pair. P. & P. 1/6. 
SIEMENS H.S. RELAY. Very latest type. 
sealed. 1196E. 1,700 ohms plus 1,700 ohms, 
single C/O contacts. Price 18/6 each. plus 
1/- P. & P. 
6 VOLT M A.H. ACCUMULATOR, in 
metal case with leather carrying handle. 
New. Price 27/6, carriage 6/ -. 
500 MICROAMP SUB- MINIATURE M/C 
METER. liin. diameter, flush mounting 
single hole fixing. Scaled 0 -1 mA. Supplier 
with Resistor for use as imA if required. 
29/8 plus ,l /- P. & P. 
230 VOLT A.C. GEARED MOTORS 
Type B160 80 r.p.m.. .26 lb. Inch. 21.19.8. 
P.P. 2/ -. Type D180. 5 r.p.m.. 1.7 lb. inch. 
22.9.8. P.P. 2/8. Type 1316G, 13 r.p.m.. 1.45 
lb. inch. 22.12.8. P.P. 2 /6. 

.6.6 LIGHT SENSITIVE SWITCH 
Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell, Relay. 
Transistor and Circuit, etc., price 25/- 
plus 2/6 P. & P. Additional ORP.12, 
8/8 each plus II- P. & P. (Regret not 
supplied separately.) 

AVO METER MODEL 7. Individually 
tested on all ranges and guaranteed. In- 
clusive of Test Leads. 211.0.0. P. & P. 5/ -. 
MINIATURE LEAD ACID ACCUMU- 
LATORS. (Brand New). 2V. 1.5 A.H. Size 
4 x li x lin. Wt. approx. t lb. 18/8 for 3, 
P. & P. 1 /8. 12V. 0.75 A.H. Size 4 x 3 x liin. 
Wt. approx. 2 ib. (can be used as double 6V). 
15/6 each. P. & P. 1/6. 

TRANSISTORS 
0030 10 /- 0075 7/- Get 573 12/8 
0041 7/- 0076 6/- Get 573 251 - 
0C45 5/- 0071 9/- M /Pair 
0C45 9/- 0C139 12 /- 219458 20/- 

M /Pair 0C140 19/- SB345 7/8 
0071 51- 0C171 10 /6 TIMOR ' 4/- 
0072 7/- OC200 10 /6 AF114 11 /- 
OC72 14/- 0C201 21/- AF115 10 /6 

M /Pair Get 104 6/- AF116 10 /- 
OC/3 8/- Get 105 So /- AI'117 9/6 

SERVICE TRADING CO. 
All Mall Orders also callers. 

47-49 High Street, Kingston on Thames 
Tel: KINgston 9450 

Personal callers only 
9 Little Newport Street, London W.C.2 

(off Leicester Square) 
Tel: GARrard 0576. 

JAG ELECTRONIC 

CABINET MAKERS LTD 
No. 9 Workshops, Grayes Place, 

Slough, Bucks. 

VALVES SURPLUS OR EX- EQUIP- 
MENT 

EB91 2/- PCL82 416 6FI 31- 
EBF80 416 PCL83 51- 6F12 21- 
EBF89 51- PCL84 616 6FI3 51- 
ECH35 61- PL33 71- 6F14 51- 
ECC8I 316 PL36 71. 6FI5 61- 
EGC82 316 PL38 101- 6L1 71- 
ECC83 41- PL81 61- 6LI8 61- 
ECF80 416 PL82 416 6P25 51- 
ECF82 SI- PL83 51- 6P28 81- 
ECC84 51- PY31 616 10FI 31- 
ECL80 41- PY32 716 10P13 6/6 
ECL82 61- PY33 7/6 10P14 6/3 
EF80 21- PY80 316 20D1 41- 
EF85 416 PY81 316 20F2 61- 
EF91 116 PY82 316 20L1 81- 
EL33 51- PY83 6l- 20P1 71- 
EL84 416 PZ30 71- 20P3 716 
EY51 31- U24 61- 20P4 121- 
EY86 416 U25 61- 20P5 716 
EZ80 41- U26 61- 30P4 71- 
E Z81 416 U191 71- 6C9 101- 
GZ32 51- U301 91- 10C2 101- 
KI-33C 41- 0801 141- IOC' 101- 
KT36 71- UBC41 51- ECH42 61- 
PCC84 416 UCC84 716 UF42 216 
PCF80 4/6 UCF80 7/6 UAF42 5/- 

Many other Types. 

LINE OUTPUT TRANSFORMERS 
FOR MOST TV SETS SURPLUS 
OR EX- EQUIPMENT. 

SPEAKER CABINETS 5in. 9/ -, 6in. 
IO /6, 8in. 151-, 10in. 18/ -, I2in. 25/ , 
WITH SLOPING FRONTS. ALL 
COLOURS. 

GRAM CABINETS FOR SINGLE 
PLAYERS AND AUTOCHANGERS 
SINGLE PLAYER E2. AUTO - 
CHANGER L3. 

TRANSISTOR CABINETS 17f6 
each. Two -tone. 
TV TABLES 12 x 18in., 1916 
each. 

TRADE ENQUIRIES INVITED 
FOR CABINETS. WE MAKE A 
COMPLETE RANGE OF CABINETS 
OR WILL MAKE TO YOUR 
SPECIFICATION. 
SPEAKERS EX- EQUIPMENT. 5in. 
5, -, 7 x 4in., 7/6, 8 inch 7/6. 

S.A.E. WITH ALL ENQUIRIES 
PLEASE. 

TERMS. C.W.O. 

POSTAGE. 
VALVES. Please add 6d. P. & P. for 
each valve. 
GRAM CABINETS. Please add 5/- 
carr. 
SPEAKER CABINETS. Please add 
2/6 up to flinch, 3/- 10 inch and 316 
12 inches. 
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4 RA D I ON IC 

4-STAGE 
REFLEX 

6-TRANSIST OR 
SUPERMET 

RADIONIC 
CONSTRUCTIONAL AND 
EXPERIMENTAL SYSTEM 

(SELECTED BY THE COUNCIL OF INDUSTRIAL DESIGN FOR 
THE DESIGN CENTRE, LONDON) 

The Radio and Electronic construction system you have been waiting for. 
With top quality components mounted on colour -coded plastic bases, 
perforated transparent panel, perforated brass connecting strip and 
bolt -up connections for positive contact you can quickly build -rebuild 
any circuit and cheek it at a glance. Peak performances achieved. Already 
used by many schools and technical colleges for instructional purposes. 
NO SOLDERING -NO SPECIAL SKILLS -NO MAINS - 
FULLY ENGINEERED -FIRST CLASS COMPONENTS - 
M ULLARD TRANSISTORS - PROGRESSIVE - FLEXIBLE - 
EXPERIMENTAL- INSTRUCTIONAL -IDEAL RESEARCH 
FACILITY -RADIONIC NEWS LETTER. 
Set No. I. 15.16.6. 
14 Circuit Sheets. 
Diode Detector and two Ampli- 
fier stages; 
Transistor Detector and Ampli- 
fier; Multi- vibrator. 
Regenerative Receivers; 
Earphone operation. 
Set No. 2. /6.I9.6. 
20 Circuit Sheets. 
Circuits of Set No. I plus capacity 
reaction; 
T.R.F. and Reflex Receivers; 
Earphone operation. 

Set No. 3.110.19.6. 
22 Circuit Sheets. 
High quality Push -Pull Amplifier 
and 11,000 lines 7 x 4 in:h 3 0 
loudspeaker convert circuits 1 -20 
to loudspeaker operation. 
Amplifier can be operated from 
microphone or gramophone pick- 
up. 

Set No. 4. 114.19.6 
26 Circuit Sheets. 
Builds high quality six transistor 
superheterodyne receivers, as 
well as circuits of sets 1 -3. 

Postage and Packing extra on each of the above. 
Sets or Separate Components available from authorised Retailers or 
direct from Radionic Products Limited 
TRADE ENQUIRIES ARE INVITED. 
Full Details and price lists from: 

RADIONIC PRODUCTS LIMITED 
ADASTRAL HOUSE, NUTFIELD, Nr. REDHILL, SURREY 

Telephone: Redhill (RL6) 5050 Telex: 21433 

FREE T O A l ̀1 B/ T/ O US El V C/NEER s - 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.J.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 
4 NO PASS- NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading titis famous book. If you are 
earning less than 425. week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE. 

WHICH IS YOUR 
PET SUBJECT 

Mechanical Eng., 
Electrical Eng., 

Chill Engineering. 
Radio Engineering. 

Automobile Eng.. 
Aeronautical Eng. 
Production Eng.. 
building. Plattire. 
Oraughtsmanshia, 

Television. eta. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M I.Meeh.E. 

A.M.I.C.E. 
A.M. I.Prod.L 

A.M.I.M.I. 
A.I.o.e. 

A.F. R.M.S. 
B.Sc. 

A.M.brit.l.R.E. 
City a guilde 

Gen. Cert. el Moths* 
Etc.. eft. 

EQUIPMENT 
Beek Practical and Them. 
tic Courses tar IwgMnen (s 
Radie,T.V., Electronics. Etc., 
A.M.Prit.t.R.E. City A Guilde 

Radie Amateurs' Exam. 
E.T.E.R. Certificate 
P.M.G. Certificate 
Practical Radie 

Radie A Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS! 

The .p.eialitr Elsa 
Ironies DiaxAA 
B./.E.T." 

NOW offers ,yeti d 
rea!laboratorytrain- 
ing or honte wirb 
preened equipment. 
Ask for doaits. 

B.I.E.T. 
SCHOOL OF 
ELECTRONICS 

POST COUPON NOW 

a ADDRESS 

Plena send me your FREE 156 -page 
"ENGINEERING OPPORTUNITIES" 

(Write It you rote sot to snit pegs) 

NAME 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE/2I ),29 Wright's Lane, London, W.8 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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FROM STOCK We can supply a complete range of Valves, Crystals, Transistors, 
Diodes, Miniature and Standard Components. 

The largest range of Components and Equipment in the Country. 
Latest 68 page Illustrated Catalogue 2f- post free. Includes new HI -FI Section. Price Reductions. 

NEW MODEL 
TRANSISTOR PORTABLE 

SIGNAL GENERATOR 
-, - PRICE 

£7.18.6 
° With battery Y 

and test probe 
P.P. 2/ 

t +..:. A 1st class A 
Signal Genera- 
tor covering §.. 149 Kc /s to 

350 Me /s in 8 ranges. Radio broadcasts and 
I.F., Amateur, VHF, Shipping, TV, etc. 
R.F., I.F., A.F., modulated R.F. outputs. p 
Easy to read and use with full details. 
Within 2% accuracy. Size 6! x 4- x tin. 

12 MONTHS' GUARANTEE 
Leaflet on Request. 

SILICON RECTIFIERS 500mA 
200 PIV 3l6 1000 PIV - 
300 PIV 4,6 100 PIV I amp. . 

10 /416 

400 Ply 5r- 200 PIV 6 amp... 12/6 
PIV 945 800 
Complete list free on request 

RADIO CONTROL 

2Special 
Offer of Miniature 3rd Overtone 

7.255 Mc /s Crystals. 
Usually Twice the Price I §/_ 

DL68 Valve 51 -. Only 

TYPE 38, TRANSMITTER RECEIVER 
Complete with 5 valves. In new condition. 
These sets are sold without guarantee g 
but are serviceable. P.P. 
7.4 to 9 Mc /s. 226 216 

Headphones 7/6 pair. Junction Box 2/6. 
r r Throat Mike 4 6. Aerial Rod 2 6. 

100 Kc /s QUARTZ CRYSTALS 
2 Pin: OCTAL or 3 Pin IS / ea. 
500 Kc /s 2 Pin ... ... ... 15r- 
455 Kc /s (AR88)... 12 6 
5000 Kc /s 2 Pin ... ... ... 10 - 
10 Mc /s 2 Pin ... ... ... 151 

Complete list free on request 

WATT 4 TRANSISTOR / ,+ AMPLIFIER 
/' Improved 

+ ;ry Version. 

, 'f- 11 If watt peak 
_,, 1 ,/ output. 

, 
A ±3dB70c /s 

to 12 Kc /s. 
Output to 3 

DEAL RECHARGEABLE 
BATTERIES 

(a) 18 volt IOOmA /H 4 x I in. diameter. 
Brand new sleeved, 30/ -. 

I (b) As above but ISOmA /H, 35 -. 
(c) 3.9 volt 450mA/H, 12/6. 
All types easily split into any multiple 
of 1.2 volt. Brand new. 

Microphone (or Guitars, 12 6. P.P. 9d. Microphone 
Higo Impeds CPP. 

TRANSISTORISED CAPACI. 
TANCE/RESISTANCE BRIDGE. 

1 Ohm to 100 Meg. 1 pF to 100 mfd. 
Null Indicator, leakage test etc. 

(Appearance as Above Generator). 
Leaflet on 

PRICE 07.2.3. P.P. 2t -. Request. 

Built and Kit of 
Tested Parts 

5916 OR 52 6 ,- 
P.P. 116 P.P. 1/6 

ohm speaker 
9 volt oper- 
ated. 
Details on 
request. 

RUN YOUR RADIO OR AMPLI- 
FIER FROM MAINS 

BATTERY ELIMINATORS AND 
CHARGERS 

I. For PP3 or equivalent 9 volt 
Pocket Radio Battery, 1816. P.P. Ir -. 
2. For PP4, PP7, PP9, PPIO, 9 volt 
Portable Radio and Equipment 
Supplies up to 300 mA. 494. P.P. 2t -. 
3. De Luxe version of No. 1 also 
charges PP3 type batteries. 

24t -. P.P. le-. 
4 Rechargeable PP3 battery. Runs as 
long as 100 batteries. Complete with 
charger unit, 251 -. P.P. II -. 

FIELD STRENGTH METER 
Five channels cover I Mc /s to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
R.F. Indication and Earphone forA.F.moni- 
toring. Designed for checking all types of 
transmitters. Size 4 x 2} x 2 }in. Complete. 
Ready to Use, with instructions and 
telescopic aerial, 6916. Post Free. 

SUBSTITUTION BOXES 
Capacitor Box. Provides 9 standard 
values from 0.001 to 0.22 mfd at 
600 volt working, 29/6. 
Resistor Box. Provides 24 standard 
values at I watt. 15 ohms to 10 meg., 

3716 
Each box fully calibrated with insulated 
leads. Invaluable for service and design. TRANSISTOR 

BABY ALARM 
As previously adver- 
tised. 05.10.0 

TELEPHONE 
AMPLIFIER 
Speaker output 

from G.P.O. phone 
05.10.0 

Tape } Track Record /Playback Tae Heads. 
2 K0 impedance, IV -. LIGHTWEIGHT 

WELL KNOWN "MINY" TWO TRACK 
TRANSISTOR RECORDER. Features 4- Transistor push -pull 

amplifier, 2 motors, single switch operation, pause, TAPEspeed, wind /rewind, record /playback. Can be used 
horizontally, vertically, carried or table top. Take it 
anywhere. RECORDER Reduced from 12 gns. NOW 08.19.6. P. & P. 2/6. 

The best obtainable Fully guaranteed- complete with microphone, 
fully detailed booklet. 

HEADPHONES 
2,000 OHMS 

12/6 
q 4,000 OHMS 
l..- ) 14/6 / ` HIGH EFFICIENCY 

MULTI -METERS 

. - 

' 

f >: -- k,ÿ. ilip : í 
,n- 1 

tape, batteries and 

THL33. 2000 
(Illustrated). 

0/10/50/250/500/I,000 volts 
A.C. and D.C. 
0/500µA/10/250 mA. D.C. 

meg. 0 /IOk /I000k /1 me etc., etc. 
5 x 3} x I }in. 

75- P.P. 116. 
ITI -2. 20,0000/V. 

/250/500/2,500 volts 
A.C. /D.C. 
0 /5011A 0/2 1/250 mA. D.C.O 
0 /6k /6 meg. etc. 
Size 41 x 3; x +fin. 

5 p IIS. P.P. 116. 
TPSS. 20,000 /V. 

0/10/50/250/500 /1,000 volts 
A.C. /D.0 
0/50µA/0/5/50/500 mA D.C. 
0 /10k /100k /I meg. /IO meg. 
etc. 
Size S} x 34 x l }in. 

£5.19.6 P.P. 116 
EPIOK. 00,00002 /V. 

oJs /2s/1oo /sooJl,000 volts 
A.C. and D.C. 
0 /100µA /250 mA. D.C. 
0/30u/3 meg., etc. 
Size 34x44 x lin. 
8916 

EP30K.3Q000S? 
000 0 / } /IJIO /50/250/500/1,00 

volts A.C. and D.C. 
0 /50µA / 10 mA. /250 mA. D.C. 
0 /10k/ I meg. /10 meg. etc. 
Size 4} x 3; x I }in. 

£6.19 *6 P.P. 116 

EPSOK. 00 /I,0S3 /V. 

A.C. 
nd 

D.C. 
0 /1,000 volts 

AC. and DC 
/25µA. /2 }/25/250 mA. D.C. 

0 /10k /IOOk /I meg. /10 meg. 
etc. 
Size 6} x 4# x 2 }in. 

£9.I9 *6 PP2 /- 
500. 30,0000/V. 

o / }/I/2 }/10/25/100/250 /500/ 
1,000 volts A.C. and D.C. 

0 /5011A /5/50 /500 mA. 0/12 
amps: short test eta 
0 /6Oµ /6 meg. /60 meg. etc. 
Sire 6 x 4} x 2+in. 

£8.19.6 P.P. 2/ -. 

, 

METER BARGAINS 
50 Microamp 2 =,in. square MC 30 /_ 

0 /100 Microamp 2 }in. Flush Round 32'6 
I mA 2 }in. Flush Round ... 301- 
2 1in. Moving Coil double range Voltmeter 
centre zero. 30 -0-30 and 3-0-3 volts. 
Ideal for transistor tester or voltage 
measurements, 12/6. Post Free. 
a Soo 2in.... ... ... . 15/- I u.A 
0 /500µA 2 4in., flush- mounting. D.C. 20r- 
2 }-0-2 }mA, 2 1in. flush D.C. ... 12'6 
0/15 volt M.1.2;in. FR. A.C. ... 8'6 

Miniature Panel Meters 
*0 /50µA (D.C.) 39(6 *0 /5mA (D.C.) 27t6 
*0 /500µA (D.C.) 3216 *0 /300V (D.C.) 27/6 
* 0/ 1 mA (D.C.) 2716 "S" Meter 35/ -. 
All Brand New Boxed. * Available Clear 
Plastic Front or Black Moulded. State 
which. 

PT34. 10000 /V. 
0/10/50/250/500 /1,000 
volts A.C. /D. 
0,1'100/500 mA. D.C. 
0/100k etc. 
Size 3; x 2} x l ¡in. 

45 P.P. 116. 

All meters 
complete 

with batteries 
test leads and 
instructions. See 
latest catalogue 
for full details. 
Fully 

to A.C. CONVERTER. Converts D.C. 
.volts D.C. i.e. Car Battery, C n its 12 

volts A.C. 15 watts. Uses 2 power 
transistors in special circuit. Kit 62 6. 
P.P. 116. A REPANCO Design. 

! Ltd Henrys Radio Ltd 
PADdington 1008/9 

303 EDGWARE RD., LONDON W.2 
TRANSISTORS 

( A SPECIALITY 
Let us quote 

Open Monday to Sat. 9 -6. Thurs. I o'clock. 

PLEASE TURN TO BACK PAGE guaranteed. P.P. 1,6. 
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Practical Wireless BLUEPRINT 
i 

SERVICE 
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 those marked thus ( *). 

Send (preferab'y) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 
Each blueprint in this series contains details of two 

separate instruments or items of equipment. 

The Strand Amplifier ... 
The PW Signal Generator 

The Savoy VHF Tuner ... 
The Mayfair Pre -amplifier 

The Berkeley Loudspeaker Enclosur e 
The Luxembourg Tuner 

The PW Troubadour ... 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six ... 

The PW Regency 
The PW International Short Wave Two 

RECEIVERS 

The Tutor * 

The Citizen * ... 

Junior Crystal Set 

Dual -wave Crystal Diode 

Modern One -valver 

All -dry Three ... 

Modern Two -valver 

A.C. Band -pass Three ... 

A.C. Coronet -4 

A.C. D.C. Coronet 

The PW Pocket Superhet 

* 

PW94 

PW95 

PW96 

PW97 

PW98 

PW99 

PW 100 

PWI01 

3,- 

51- 

2l- 

2 /6 

2/6 

3/6 

316 

41- 

4 /- 

4/- 

5/- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... .,, 8/- 
The PW Monophonic Electric Organ 81- 
The PW Roadfarer * 51- 

The PT Band Ill TV converter I/6 

The Mini -amp * 5/- 
The PT Olympic * 7/6 

The PT Multimeter * ... 51- 

SOME EARLIER DESIGNS 
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. 

Experimenter's Short Wave PW30a 2/6 

Midget Short Wave Two 

Simple S.W. One -valver 

Pyramid One -valver 

BBC Special One -valver 

A One-valver for America 

Short -Wave World Beater 

Standard Four Valve S.W. 

Enthusiast's Power Amplifier 

Standard Four Valve ... ... 

Listener's 5 -Watt Amplifier ... 

PW38a 2/6 

PW88 2/6 

PW93 2/6 

AW387 216 

AW429 2/6 

AW436 3/6 

WM383 3l6 

WM387 316 

WM391 316 

WM392 316 

Ql "F.lti COI :PON 
This coupon is available until 7th November, 1963, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, NOVEMBER, 1963. 

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 (Alsiai. Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. East Africa: EAST AFRICAN STANDARD LTD. 

Subscription rate including postage for one year: To any part of the World £1.9.0. 
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COMPONENTS I FUL YUDETA EDANDGLLUSTRATED 1 

EQUIPN ENT I CATALOGUE, TRANSISTORS, COM- I 
PONENTS, VALVES, CRYSTALS AND 

1``I -FI 1 EQUIPMENT I 

TOTAL COST 
OF ALL PARTS 

£9. 1 9.6 P.P. 316. 

POST FREE 

"THE CONTES A" 
* COMBINED PORTAI. _E AND 

CAR RADIO * 
AMAZING SENSITIVITY AND SELEC- 
TIVITY ON MEDIUM AI:D LONG 

WAVEBANDS 
* The easiest Superhet Radio to build on 
the market. Features clearly- marked 
printed circuit and packaged components 
with full illustrated building instructions. 
Full tuning of medium and long wave 
bands with unbeatable senz:tivity and 
selectivity. Excellent tone and volume 
with over 600mW push -pull output. * Clearly marked horizontal station 
dial with slow motion tuning. Two colour 
Blue or Beige cabinets with Gold handles, 
grilles and fittings. Size ICI x 7 x 30ín., 
includes car aerial socket, recording 
sockets. * 6 Mullard Transistors and 2 Diodes. 

All parts sold separately. Guaranteed the Best Obtainable. 
Attractive Appearance -Reliable Design -Quality Performance. 

UNBEATABLE FOR QUALITY AND VALUE 
Fully Detailed and Illustrated Leaflet on request. 

10 WATT TRANSISTOR HI -FI 
AMPLIFIER 

Ideal for all Mono and Stereo Hi -Fi systems. 

Call for demonstration -any time. 

Built ready 
to use 

£5.19.6 2P: 
OR KIT 

[5.15.6 P.P. 21 -. 
(Mains Unit 

69'6 P.P. 216.) 

40 C/S TO 20 KC /S } IdB 

LESS THAN 0.3% TOTAL 
DISTORTION 

100mV INPUT FOR I0 
WATTS OUTPUT 

6- Transistor and Diode built onto 4 x 2 +in. printed circuit. 
Latest high gain high stability design. No bulky transformers. 
Total average current 300mA on 24 volts. Can by used with 
batteries or our optional mains unit. Supplied co' piece with 
circuits and details. Ideal for portable or domestic Hi -Fi systems, 
Loudhailers, modulators, cine equipment etc. 
(40 volt 15 ohm version L6.5.0 pp 2/ -) 
COMPLETE BOOKLET FREE ON REQUEST. 
PERFORMANCE EQUIVALENT TO VALVE AMPLIFIERS OF 
FOUR TIMES THE PRICE AND MANY TIMES THE SIZE 

"CAPRI" POCKET 

6- TRANSISTOR SUPERHET 
Size only 

41 x 2i x I 

REALLY i, 

?O :KET 
SIZE! 

T h e m 1 

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 blue -white with gold fittings. All 
components are supplied in packets and 
clearly identified. A printed circuit is 
used with fully illustrated building in- 
structions. Push -pull output coupled with 
a sensitive and selective circuit make the 
"CAPRI" hard to beat. Fitted Earphone/ 
Record Socket. Full tuning on medium 
waves with long wave Light. All parts 
sold separately. 
TOTAL COST 79 OF ALL PARTS P.P. 21- 
(Battery 2'6 extra. Earphone 616 extra.) 

Illustrated leaflet on request. 
Slip it into your Pocket 

FULL FUNCTION HI -FI TRAN- 
SISTOR PREAMPLIFIER 

6 position input selector- Treble- 
Volume -Bass -Filter controls. 
9 to 40 volts mains or battery. Without 
change in performance. t 12 db boost at 50 c/s and IS kc /s. - 15 db cut at 50 c/s and 15 Ws 

A new high gain twr.- transistor printed cir- 
cuit preamplifier designed for use with the 
10 watt transistor Hi -Fi amplifier or any 
valve or transistor amplifier. Built and 
ready to use. Panel size 9 x 2; inches. 
Input sensitivities 1.5mV up to 150mV. 

Complete with tir- £5. 10.0 cuit and details P.P,21 -. 
or kit 9916. P.P. 2' -. 

7- TRANSISTOR RECORD /PLAYER /RAD! OGRAM 
AMPLIFIER 
4 watt peak output. 
Full Treble and 
Bass boost and cut. 
40 c/s to 20 kc /s 

3dB. 
Inputs for Pick -ups, 
Radio Tuners, Mi- 
crophones, mixers, 
etc. 

TWO VERSIONS AVAILABLE 
12/18 volt for 15 ohm speakers (mains 
unit 80'- extra). 
9/12 volt for 3 ohm speakers (mains unit 
4916 extra). 

Size only 6' x 2}' x 2'. 
Ideal for mains or battery, portable or 

Built and 
Ready to Use 

L5.19.6 
P.P. 21 -. 

(Complete 
with full 

descriptive 
Booklet) 

"MINIRANGER" 
3- Transistor Plus 2 Diodes. 
Smallest radio to build your- 

"QUINTET" 
POCKET 
RADIO 

self. Printed circuit; full Diagrams Free. 

tuning. ONLY 3 x 2 x }in. Size 51 x 3 x 

Over 20 stations. Diagrams lin. 5- Transis- 

Free. 
TOTAL 49f6 COST P.P. 116. 

tor, plus Diode 
MW /LW to 
build. 

Both Models as Previously Advertised. 
All Parts Sold Separately. Booklets Free on Request. 

ALSO IN STOCK. Sinclair Slimline, 4916. P.P. 116. 

PW-6 Superhet, E7.19.6. P.P. 2' -. 

STEREO AMPLIFIERS -BRAND NEW 
(a) 2 watts each channel ... ... ... ... ... 7916 
(b) SA80 4+4 watts, full controls and inputs ... ... [9.10.0 
(c) SA150 7 4 7 ., .. ,. .. ... ... [16.10.0 
(d ... ... [32.10.0 

domestic record player, grams, etc. Items b, c and d, complete in cabinets with multi -range controls and 
Call for demonstration. Booklet Free on Request inputs. Leaflets on request -Speakers- Microphones -Amplifiers. 

4- WAVEBAND 
COMMUNICATIONS RECEIVER. I 

MODEL RX60. 
550 kc /s to 30 Mc/s.- BFO -AVC -Noise 

Limiter -Bandspread -"S" Meter- Telescopic 
Aerial. Fv, World Wide Coverage. 
Now only With Full 

£24 Carriage etc. 15/- Instructions. 
BRAND NEW IN CARTONS. ' PLEASE TURN PAGE 

P.W. CELESTE ... ... [9.19.6 
P.W. SPINETTE ... ... 110.19.6' 

HI -F1 SPEAKERS 
12in. 15 ohms, 12,000 Gauss ... 35'- 
13} x 8 1in., 3 ohm ... ... ... 3216 

8in., 15/16 ohm (8A7) ... ... 7816 

12ín. 15/16 ohm (CR30AE) ... IOgns 
BRAND NEW- GUARA'sdTEED 

Henry's Radio Ltd. 
303 EDGWARE ROAD, LONDON, W.2 

PADdington 1008.!9 
Open Monday to Sat. 9 -6. Thurs. I o'clock. 

We can supply from stock most of the 1 

components and items specified on 1 

circuits published in this and other) 
magazines and radio books. Let us 
quote for your circuit. 
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