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PRACTICAL WIRELESS «.. 
BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT £14 
A.C. ONLY. Chassis size 15 x 61 x 51 In. high. New manufacture. Dial 
14; x 4ín. in 2 colours predominantly gold. 
Pick -up. Ext. Speaker. Ae., E., and Dipole Sockets. Five push 
buttons -OFF L.W., M.W.. F.M. and Gram. Aligned and tested. O.P. 
Transformer. Tone Control. 1,000 -1.900 M.; 200 -500 M.; 88 -98 Mc /s. 
Valves EZ80 rect., ECH8I, EF89. EABC80, EL84, ECC85. 
Speaker and Cabinet to fit chassis (table model). 47/8 (Post 2/6). 
9 x 6in. ELLIPTICAL SPEAKER. 20/ -, to purchasers of this chassis. 
TERMS: -(Chassis) £5 down and 5 Monthly Payments of £2, or with 
Cabinet and Speaker 25.10.0 down and 6 Monthly Payments of £2. 
Cheap Room Dipole for V.H.F., 12/6. Feeder 8d. yard. 
Circuit diagram 2s. 6d. 

THE "CANTATA" 
6- TRANSISTOR AND 
DIODE PORTABLE 
COMPLETE KIT FOR ONE.]' 

£7.19.6 (Post 3/6) 

500mW push -pull output. Ferrite rod aerial. Car aerial soc- 
ket and coil. M.W. and L.W. full coverage. Operates on two 
4.5v. cells. Printed circuit board 81 x 21in. All holes drilled and 
component positions marked. Instructions 2/8 for 16p. (refun- 
ded on purchase of kit). Size 9 x 31 x Tin. 8 x 21in. P.M. high 
quality speaker. Attractive Vinair covered cabinet. two tone. 
Two batteries 5/6 the pair (Ever Ready 126). Mullard transistors 
OC44. 2 x 0C45. OC81D, and 2 x OC81. Top grade Weymouth 
Radio Coils and transformers. Alignment service if required 
17/6 (Inc. post). Write for list of prices. All parts supplied 
separately. Built In two hours. 

BUILD YOUR OWN RECORD PLAYER FOR 
£12.10.0. 

Fully built 2 valve amplifier 
B.S.R. 4 -sp. autochanger, case 17 x 15 x 80n. Assembled in 
15 mins. Similar cabinet for tape recarder with plain board 
only £3, carr. paid. Attractive colour, 

or with 3 valve amplifier IS/- extra 
AUTOMATIC RECORD CHANGERS-LATEST MODELS. 

4 SPEED. CRYSTAL CARTRIDGE. All 5 / -, extra Carr. B.S.R. 
UA14, 27.10.0. Garrard Slimline, Mono. £8. Stereo, £8.5.C. 
Motor Board for UA8. UA20, UA14, Slimline. 5 /-, (post 1/6) 
or 3/6 plus 1/6 when purchased with Autochanger. Motor 
Board for Collaro C60. 4/ -, post paid. 
TELEFUNKEN STEREO AMPLIFIERS. 2 ECL82 -2 x 26 
watts, 12 x 9 x 2i n. piano keys, £7. post paid. 

6 TRANSISTOR PORTAIILE- 
FULLY BUILT. The "SCALA" 
for only 27.19.6. carr. paid. 81 x 
2 x 51in. high. Choice of colours. 
Rexlne. M.W. and L.W. Ferrite 
aerial, P P.4 battery 2:1 extra. 
Printed circuit. Nicely styled. A 
professional lob. Din. speaker. 

SELF -POWERED VHF TUNER 
('RASSIS. Covering 88 -95 Mc /s. 
M' liard permeability Tuner. Dims. 
101 x 41 x 5in. high. ECC83. EF51, 
EF91 and 2 diodes. Metal Recti Ber. 
Mains transformer. Fully wired 
and tested. Only 27.14.0 (carr. pd.). 
Attractive Vynair Cabinet 20/ -. 
Room dipole 12/8. 300 ohm twin 
feeder. 6d. yd. 

Ai PUSH -PULL 
AMPLIFIER £5.5.0 

(5I- Carr ) 

Brand new 200 -240 A.C. mains 
Bass, treble and vol controls. 
With valves EZ80. ECC83 and 
2 -EL84 giving full 9 w. 
Chassis 12x31 x31in With o.p. 
trans for 2 -3 ohm speaker. 

Front panel (normally screwed to chassis) may be removed and 
used as "flying panel ". Stereo version 2 x 4 w. same price. 

THIS SUPERB SET FOR £10 
6- transistor radio covered in 
sponge clean Duracour fabric. In 
latest two tone shades M.W. and 
L.W., ferrite rod. provision for car 
aerial. 2- colour scale. With PP9 
battery giving 300 hours use. 
Weighs under 4 lbs. With carry - 
in handle. 12 x 71in. high x 41in. 
at base tapering to 2in, at top. 
Brand new, fully guaranteed. £10. 
Carr. paid. Worth £16. 

July, 1962 

(Carriage Paid) 

COMPLETE V.H.F.'A.M. RADIO FOR £12.10.0 
(carr. paid) 

Brand new set. in superb walnut 
cabinet (size 19 x 81 x 141fn. high). 
Covering 88 -100 Mc /s. 16 -49M.. and 
200 -500 M. Mains trans. 200 -230 v. 
Ferrite rod aerial for A.M. 
(Controls: volume on /off, tone, 
tuning, w /change). Gram. and 
ext. speaker position provided. 
Valves 12AT7, 12AH8, 6BJ6, 
EABC80, 6BW6 and metal 
rectifier, Fully guaranteed. 
Today's Value £20. 

TEST I,EAD KIT. Leads, Prods, Terminals. Clips, In case. 
10 / -, post paid. 
TAPE, TOP QUALITY BOXED. 511n. --850 ft., 15/-: 1.200 ft.. 
17/8: 7in. -1,200 ft.. 17/6: 1,800 ft., 26/6. (all plus 1/6 post, 2/- 
for 2). 

('OLLARO STUDIO TAPE TRANSI'RIPTOR. 3 MOTORS, 
3 SPEED. 13, 31 and 76 I.P.S. Push buttons. 210.17.6 (10 /- 
carr.) incl. spool. 

SUPERIOR GRAMOPHONE AMPLIFIER 
3 valves, 4 watt 

136 x 71in. , 21in frost to back). 3 front controls, bass. treble. 
vol. on -off. 61ìn.. round speaker; UY85, UF80 and UL84. Mains 
trans. 200- 240ac; fabric covered front. 74/ -, (P P. 4/ -). 

GRAMOPHONE AMPLIFIER With 51n. SPEAKER Baffle 
121 x 6in. ECL82 and Rectifier. Tone and Volume. On /off 
switch. Two Knobs. Ready to play. Useful for Stereo 
ONLY 57/ -. post 4/ -. 

3 -VALVE AMPLIFIER (Inc. RECT.) 
26 watts. ECC83. ECL82 and EZ80. Controls, volume. bass and 
treble. On /off switch. Mains and O.P. trans. Size as f 

5 
or Push - 

Pull Amp. Suitable for microphone. C )_ 
input and for Guitar. 9I P. & P. 
Also acts as telephone amplifier using pick -up toll, price 14/-. 
Chassis 12 x 31 x 31in. Fixed front panel. Price Includes hand- 
some walnut finish polished cabinet, 13 x 71ín. facia containing 
high quality 3 ohm P M. speaker 51 x 41in. 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 range). 90v. 15mA and 1.4v. 
125mA. 45/- (2 /6 post). 200 -250v. A.C. Also for 250mA, 1.4v. and 
90v. 15mA at same price. In two sections H.T. and L.T. to 
replace existing batteries. 

3 -VALVE AMPLIFIER (Inc. RECT.) 
4 watts Valves ECC83, ELM and 
EZ80 Controls. volume, bass and 
treble Or switch. (Chassis size 
61 x 3 x 21in.) 61in. round or 7 x 4in. 
elliptical speaker. Not suitable 
for microphone input. A.C. only. 
67/ -. P. & P 3/ -. 

CHASSIS. BATTERY RADIO. 
Valves DK96, DF96, DAF96, DL96. 
Two Short Wavebands 16 to 49 M. 
and 25 to 75 M. Size 106 x 41 x 51n. 
£4.16.0. carr. paid. MW and SW. 

1 

£5, carr. paid. Or as Kit 75h- 

TERMS AVAILABLE ON ITEMS OVER £5 
Send 6d. (stamps will do) for 20 page Illustrated catalogue. All 

New Goods. Delivered by return. (C.O.D.2 /- extra). 
ALI. ITEMS GUARANTEED 12 Ml)NIHS 

VALVES 3 MONTIIS- CLOSED SATURDAY. 

GLADSTONE RADIO 
"SCALA," CAMP RD., FARNBOROUGH, Hants. 

Farnborough 3311 
and 247 N, sv Road, ('opnor, Portsmouth. 
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Tel: Mitcham 6202 

Open Daily to Callers 

AC2PEN 
211- 

AC2PEN 
DD 211- 

ACTP 32/- 
ACVPI 1716 
AZ I IS/- 
AZ31 I0/- 
1336 101- 
CIC 1216 
CBL31 21/- 
CCH35 21/- 
CL33 1816 
CYI IS/- 
CY31 15/9 
D77 41- 
DAC32 916 
DAF9I 716 
DAF96 819 
DCC90 14/6 
DF33 101- 
DF9I 41- 
DF92 71- 
DF96 8/6 
DF97 916 
DH63 61- 
DH77 71- 
DK32 1116 
DK9I 81- 
DK92 816 
DK96 816 
DL33 816 
DL3S I0/6 
DL92 716 
DL93 7/- 
DL94 8/- 
DL96 8/6 
EA50 21- 
EABC80 6/- 
EAC9I 41- 
EAF42 916 
EB34 216 
EB4I 7/6 
EB91 41- 
EBC3 21/- 
EBC33 4/6 
EBC4I 91- 
EBC8I 101- 
E13E80 8/6 
EBF83 816 
EBF89 8/6 
EBLI 2216 
EBL2I 221- 
E801 2116 
ECC34 151- 
ECC35 8/- 
ECC40 211- 
ECC8I 519 
ECC82 816 
ECC83 716 
ECC84 816 
ECC85 81- 

All Valves Brand New 

and Fully Guaranteed 

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

ECC88 17/6 
ECC9I 41- 
ECF80 816 
ECF82 816 
ECH3 211- 
ECH2I 221- 
ECH42 916 
ECH35 101- 
ECH81 81- 
ECH83 816 
ECL80 91- 
ECL81 101- 
ECL82 916 
ECL83 121- 
EF6 211- 
EF9 211- 
EF22 141- 
EF36 41- 
EF37 8/- 
EF37A 81- 
EF39 41- 
EF40 151- 
EF4I 81- 
EF42 101- 
EF50A 41- 
EF50E 3/6 
EF80 51- 
EF85 SI- 
EF86 I016 
EF89 91- 
EF9I 41- 
EF92 41- 
EF95 716 
EF97 12/6 
EF98 10/- 
EF183 181- 
EF184 141- 
EK32 816 
EL2 211- 
EL3 211- 
EL6 21/- 
EL32 4/6 
EL33 IO/- 
EL34 15f- 
EL35 101- 
EL37 I7/6 
EL38 211- 
EL4I 101- 
EL42 10/- 
EL81 1216 
EL84 619 
EL85 101- 
EL90 8/6 
EL91 41- 
EL95 1016 
EM80 816 
EM8I 816 
EM84 9/6 
EM85 IO/- 
EYSI 816 
EY8I 816 
EY83 IS/- 

EY86 816 
EZ35 6/- 
EZ40 71- 
EZ4I 71- 
EZ80 71- 
EZ81 71- 
EZ90 71- 
E1148 2/- 
FC2 21 /- 
FC2A 21/- 
FC4 151- 
FC 13 21/- 
FC13C 211- 
FW4/500 91- 
FW4/800 91- 
GZ30 10/6 
GZ32 10/6 
GZ33 19/3 
GZ34 13/6 
GZ37 19/3 
HABC80101- 
HL4IDD 816 
HL92 816 
HL133DD 

101- 
HN309 201- 
I W4/350101- 
1W4/500101- 
KT33C 81- 
KT36 1716 
KT55 1716 
KT6I 916 
KT66 1 SI- 
KT76 101- 
KT81 I51- 
KT88 21/- 
L63 51- 
LN 152 9/- 
LN309 1216 
LZ319 1216 
MKT4 1716 
MS4B 17/6 
MVSPEN 

1716 
MVSPENB 

17/6 
MU14 9/- 
MX40 I5/- 
N18 8/- 
N37 14/- 
N78 1716 
N I08 18/- 
N308 201- 
N339 30f- 
N369 1016 
OD3 SI- 
OZ4 516 
P2 10/- 
PABC80 131- 
PCC84 91- 
PCC95 916 
PCC88 IV- 

METAL RECTIFIERS 

PCC89 916 
PCF80 916 
PCF82 71- 
PCF84 161- 
PCF86 151- 
PCL82 916 
PCL83 12/6 
PCL84 1016 
PCL85 161- 
PENA4 17/6 
PEN B4 17/6 
PEN4DD 

251- 
PEN4VA 

I7/6 
PEN36C 211- 
PEN45 101- 
PEN45DD 

251- 
PEN46 5/- 
PEN453DD 

27/6 
PENDD4020 

251- 
PL33 IS/- 
PL36 15/- 
PL38 21/- 
PL81 121- 
PL82 81- 
PL83 I0/6 
PL84 9/- 
PL820 181- 
PM24M 13/6 
PX4 151- 
PX25 251- 
PY31 151- 
PY32 1216 
PY80 716 
PY81 7/6 
PY82 716 
PY83 816 
PZ30 18/6 
QS9510 101- 
QS 1 501 5 101- 
R2 101- 
R3 101- 
R.12 816 
R16 1716 
R19 19/- 
R20 191- 
5130 7/6 
SP4I 3/6 
SP6I 3/6 
SU2150 251- 
SU2150A 

251- 
T41 ISI- 
TDD4 12/6 
TOD 13C 

17/6 
TH41 241- 
TY86F 1216 

U10 91- 
U12 9/- 
U14 91- 
U22 8/- 
U24 21/- 
1.125 12/6 
U26 101- 
U27 8/- 
U31 9/- 
U35 I7/6 
U37 1716 
U43 816 
U45 101- 
U47 12/6 
U50 716 
U52 4/- 
U76 716 
U78 416 
U191 151- 
U25I l2/6 
U281 18/- 
U282 19/6 
U301 2216 
U329 12/6 
U339 151- 
U403 101- 
U404 IO/- 
U801 291- 
UABC80 71- 
UAF42 816 
UB41 716 
UBC4I 8/6 
UBC8I 10/- 
UBF80 816 
UBF89 7/6 
UBL21 21/- 
UCC84 1016 
UCC85 7/6 
UCF80 13/6 
UCH21 2I/- 
UCH42 9/6 
UCH8I 81- 
UCL82 101- 
UCL83 13/6 
UF41 7/6 
UF42 7/6 
UF80 71- 
U F85 .;: 716 
UF86 1216 
UF89 6/6 
UL41 8'6 
UL44 211- 
UL46 1416 
UL84 71- 
UL85 716 
UM80 1016 
URIC IS/- 
UU6 191- 
UU8 211- 
UU9 7/6 
UYIN 12/6 
UY2I 15/6 

UY4I 716 
UY85 71- 
VMS4B 1216 
VP4 I5/- 
VP4A 17/6 
VP4B 1716 
VR10530 7I- 
VR 15030 71- 
VU39 91- 
VU I I I 216 
VU120 216 
W61 II/- 
W76 51- 
W77 41- 
W8I 61- 
W8IM 6f- 
X17 8/6 
XI8 9r- 
X41 151- 
X61 1216 
X6IM 2216 
X65 12'6 
X76 12/6 
X76M 1216 
X78 21/- 
X79 211- 
Y6I 10/- 
Y66 916 
Z63 716 
Z66 Ito- 
Z77 4/. 
Z152 5/- 
ZD17 81- 
ZDI52 816 
OZ4 S/- 

A7 1116 
CI 8/6 
C2 0r- 
C3 916 
C5 I0/6 
D5 8/6 
D6 10/- 
HS 916 
L4 51- 
LN5 4/6 
N5 916 
R5 7/6 
S4 81- 
SS 7/6 
T4 41- 
U5 519 

2P 2419 
3A4 S/- 
3A5 10/6 
3Q4 81- 
3Q5 9/- 
354 7/- 
3V4 8r- 
5U4 41- 
5V4 719 
5Y3 816 
5Y3GT 8/6 

5Z4 916 
5Z4GT 1216 
6A7 91- 
6A8G 816 
6A8GT 1316 
6AB8 91- 
6AJ8 916 
6AKS 51- 
6AK8 716 
6AL5 61- 
6AM5 51- 
6AM6 41- 
6AN5 716 
6AQ5 616 
6AQ8 913 
6AT6 6/- 
6AU6 91- 
6B8G 31- 
6BA6 ó/- 
68E6 61- 
68G6G 1716 
6BH6 8/- 
6816 6/- 
6BQ7A 1216 
6BR7 1216 
6857 1216 
6BW6 7/- 
6BW7 51- 
68X6 á/- 
6C4 316 
6C5GT 81- 
6C6 6/6 
6C9 1216 
6CD6G 321 - 
6CH6 10 /- 
602 4/- 
606 516 
6E5 10/- 
6F1 1016 
6F6 6/9 
6FII ION 
6F12 41- 
6F13 10 /- 
6F14 10/- 
6F15 12/6 
6F19 1216 
6F23 1016 
6F33 516 
6H6 21- 
615 4/6 
615GT 416 
6.16 316 
617 51- 
617GT 716 
6K7 2/- 
6K7GT 816 
6K8 5/- 
6K8GT 916 
6K25 18/- 
6L1 131- 
6L6 7/6 

6L18 10/- 
6L19 17/6 
6LD20 14/- 
6P25 10/6 
6P28 1716 
6Q7 616 
6Q7GT 816 
6SA7 7/- 
6SG7 V- 
651-17 61- 
6517 616 
6SK7 516 
6SL7GT 61- 
6SN7GT 5/6 
6SQ7 816 
6U4GT I01- 
6U5G 716 
6V6 416 
6V6GT 81- 
6X4 416 
6X5 7/6 
6X5GT 816 
6X6 IV- 
630L2 10/- 
7B5 12/6 
7B6 101- 
7137 816 
788 81- 
7C5 8/- 
7C7 8r- 
7D3 IS/- 
705 15/- 
706 15r- 
7D8 15/- 
7147 716 
7K7 816 
7Q7 101- 
7Y4 716 
8D3 
9BW6 1216 
OCI 12/6 
0C2 17/6 
OF! ISI- 
OF3 IS!. 
OF9 1216 
OLDII 151- 
OLDI2 101- 
OP13 151- 
OPI4 191- 
OP18 IS/- 
1D3 2316 
105 23'6 
2A6 616 
2AH8 91- 
2AT6 7/6 
2AT7 S. 
2AU7 8/6 
2AX7 7/6 
2AU6 1716 
2BA6 7/6 
2BE6 716 
2BH7 101- 

2C8 816 
2J5GT 41- 
2J7GT 816 
2K7GT 51- 
2K8GT 101- 
2Q7GT 616 
25A7 816 
2SK7 6/- 
2SQ7 816 
2SL7 81- 
251,47 10/- 
303 1216 
4H7 10/- 
4R7 101- 
457 

1/ 9AQ5 8/- 
986G 211- 

20D1 101- 
20F2 1716 
20L1 17/6 
20P I 25/- 
20P3 25f- 
20P4 22/- 
20P5 25/- 
21B6 12/- 
25A6 8r- 
25L6 81- 
25Y5 
25Z4 7/6 
25Z5 8/- 
25Z6 8I- 
27SU 17/6 
30CI 9/6 
30F5 101- 
30FLI 1016 
30L1 916 
30L15 1116 
30P4 211- 
30P12 101- 
30P16 91- 
30PLI 151- 
30PL13 1216 
35L6GT 816 
35W4 7'6 
35Z3 16r- 
35Z4 716 
35Z5 816 
40SUA IV- 
415TH 211- 
42 12/6 
S005 10/- 
50L6 816 
50CD6G 

3616 
53KU 12/6 
75 81- 
78 7/6 
80 91- 
85A2 1216 
185BT 30/- 
305 9/6 
807BR 5/- 

RMI S13 I4RA I-2-8-2 1716 (FC3I) 14A97 251- 

RM2 7/6 I6RC I-I-16-I 816 14A100 271- 

RM3 719 I4RA 1-2-8-3 19/- (FC3I) I6RD 2-2-8-I 121- 

RM4 14/- 18RA I-I-16-I 6/6 (FCI16) 16RE 2-1-8-I 816 

RM5 1916 18RA I-2-8-I 111- I8RA I-I-8-I 4/6 

14A86 1716 18RD 2-2-8-I 15f- (FC 124) 

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

SPECIAL OFFER 
EABC80 6/-, EAC9I 4/-, EB91 4/-, EBF89 8/6, ECC8I 519 
ECC85 8/-, ECC9I 4/-, ECH8I 81-, EBC33 4/6, EF39 41-, 
EF50 3/6, EF80 5/-, EF85 51-, EF9I 4/-, DF9I 41-, EL84 6/9, 
PCC89 916, PL84 91-, UABC80 7/-, UBF89 716, UF4I 716, 
UL4I 816, UF89 616, UL84 7/-, UY85 7/-, W81 61-, 
OZ4 5/-, 5U4 41- 6AQ5 616, 6BA6 6/-, 6BE6 
6D2 4/-, 6K7 21-, 6, K8 S/-, 6L6 7f6, 6Q7 6/6, 6SL7 6/6, 
6SN7 S/6, 6V6 4/6, 8D3 4/-, 807 5/-, 12AT7 51-, I2AH8 91-, 
12BA6 716, 1213E6 7/6, 12K7 5/-, 12Q7 616. 

OBSOLETE VALVES A SPECIALITY. 
QUOTATIONS GIVEN ON ANY TYPE 

NOT LISTED 
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8 Closed Circuit TV 
C 

O 

4) 
Q 

O 
Q 

O 
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O 
0 

If you feel like taking a day out we 
invite you to our studio here at 
Eastbourne and will demonstrate 405 
and 625 systems, as well as under 
water and other types of installations. 
We have equipment for sale or loan, 
and will be glad to discuss any pro- 

- posals which you may have. You will 
be interested to note that a transis- 
torised camera for working direct 
into a domestic TV receiver can now 
be purchased for little more than the 
costof a good photo camera. 

O 
-Q 
Q Suitable for Industrial or domestic 

-Q purposes, such as controlling furnace '0 oven, immersion heater etc. Can also 
be used as a flamestat or fire alarm. 
Made by Sunvic these are approxi- 
mately 17' long and adjustable over 
a range 0 to 550 F. The contacts are 
rated at 15 amps.. 230 volts, and the 
adjustment spindle, which comes to 
the toy, can be fitted with a flexible 
drive for remote control or just a 
pointer knob for local control. Listed 
at £3 or 24 each, these are offered at 
_ly 19/6 plus 2/6 postage and in- '{, eurance. 

.0 Don't Go Unshaven! 

8 

Adjustable Thermostat 

To operate your razor 
from car bat- 
tery or suit- 
able for many 
other uses, we 
offer Motor 
Generator 12v. 
input. 200 v. 

'121. '. output, which must have cost at 
least 210 to make, for only 17/6. plus 

8 4/6 post and insurance. 

Q 
O 

Acos Cartridge 
For turnover 
pick -up 10 / -. 
Ditto but Stereo 
27/6. 

The J.B. Tangential 
Air Conditioner 

Q The displacement ee the new 
Q Tangential fan is quite amazing, but 
Q 
Q 

what is more amazing is the almost 
complete absence of noise. 

Stand the J.B. Air -Conditioner on a 
Q window ledge near an open window, 
121 and you can have either extraction 
Q of bad air, or input of clean, new air. 
Q depending upon which way you turn 

it. 
In addition to a fan for moving the 

Q air, the unit also contains a heater 
Q and control switch, wired such that 

500, 1,000 or 2,000 watts of heating 
`May be used. 

QThe total building cost of this 
Q 

air- conditioner Is £7.10.0, but is 
offered at a specially low price during 

Q the summer months, this price 
Q namely £6.10.0. plus 5/- carriage and 

-Q insurance. The case is very nicely 
-_Q finished in hammered enamel, and 

when assembled, the unit is India - Q tinquishable from those selling at 
Q £12 and more. 

-: 0 Don't miss this special summer 
offer. 
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MOST POPULAR PORTABLES The Pocket "7" 
or CAR RADIOS 

"Works better than my 25 gn. ` ' I " 
We hear this remark so many times and feel this is why our 
Companion portables are growing more and more popular 

The 'Good Companion' 
Mk.li using 
Transfilters 
Inthe"de-luxe"cabinet 
as illustrated it costs 
210.19.8 to build -but 
what a set! 
Scan these pages you 
will find nothing to 
compare with its speci- 
fication. It uses trans- 
filters instead of I,F. 
transformers, has vari- 
able feedback as well as 
all the usual features, A.V.C., Push -pull output, Fer- 
rite Aerial, Slow Motion Tuning. etc. etc., and is a very 
powerful Medium & Long Wave set. conservatively 
rated at 750 mW. Every component used is by a famous 
maker, such as American Philco MADT R.F. transis- tors- Mullard A.F. transistors- Jackson Brother's 
tuning condensers -Rola- Celestion loudspeaker - 
Dubilier- T.C.C. -Morganite resistors and controls. 
Also full after sales service available. 
You will definitely be doing the right thing if you 
buy a Good Companion. 

The "Tremendo Companion" 
If you don't mind the battery consumption being a 
little higher and you want really big output then order 
The "Tremendo ". This has an undistorted output of 
almost 16 watts and is probably the most powerful 
home constructor set available today. Complete 
building cost of this is £11.5.0, which inoludes the 
transfìlter (Mk.11 cirmit) batteries, cost 8/6 (two 
required). 

The "Pocket Companion" 
This is without doubt the 
most modern and best 
pocket set available. It 
uses the very latest I.F. 
transfilters, Philco R.F. 
transistors, airspaced tun- 
ing condenser in Superhet 
oircuit covering M.W. and 
L.W. Complete building 
cost £6.15.0. Battery 2/ -. Post & Ins. 2/e. Data tree 
with parts or separately 2/6. 

T.R.F. POCKET PORTABLES 
Still available as previously advertised, all are complete 
and with cabinet similar to "Pocket Companion ". 
THE "PIMPERNEL" 
Five transistors. 31n. Moving Coil Speaker. 79/6, plus 
2/6 postage and insurance. 
THE POCKET "4" 
Undoubtedly the easiest to build set available, three 
transistors and one diode. 42/6, plus 2/6 postage and 
insurance. 
THE SOLDERLESS "3" 
Two transistors, miniature earphone. Assembled like 
a Meccano set, ideal for juveniles and beginners, 37/6. 
plus 2/8 postage and insurance. 

CABINET AND PICK -UP 
Cabinet for battery record 
player. Size approx. 9 z 11 x 
5ín. allows for 7 x 4in. 
speaker and amplifier. 
Nicely covered two tone, 
Must have cost at least E2 
to make. New and perfect. 
Offered whilst stocks last 
27/8. plus 4/6 post and 
Insurance. 

Cosmocord Pick -up 
As illustrated with cart- 
ridge and headrest. Ready. 
new and perfect. Suitable 
for 45 or 33 records. Price 

12 /6, plus 2/6 post and insurance, 
Extra Special Offer 
The above two items if ordered together will be sup- 
plied for 37/6, plus 4/6 postage and insurance. 

Cheaper than you can make- 
? stage, Transistor Superhet 

Pocket Radio I I 

Made up and ready -for less than the 
price of a kit. Never before and 
possibly never again will such a 
bargain come your wayl This uses 
7 semiconductors, the ideal number 
for a well designed circuit gives 
maximum quality and volume for 
minimum operating cost. Carefully 
designed elegantly styled, the set is a 
thrill to hold! Luxembourg and 
station after station all roll In and 
its amazing how they boom out as 
you manipulate the finger tip con- 
trols!! You will be astonished that 
such a tiny set can have such a punch 
but its the push -pull output that 
does it. You will have Elvis, Cliff, 
Lonnie, all the stars always at hand. 
Admire the elegant lines of this 
precision instrument which comes 
complete with real hide case and 
miniature earphone, and all for 
£7.19.6. (Uses a PP3 battery). Or 
less case and earphone, £8.19.6. 
Specification: 7 semi- Conductors, 
ferrite aerial -dust cored Hi -Q coils - 
printed circuit -gang tuning con- 
denser- moving coil speaker -push- 
pull output. 8 ohm miniature 
earphone, 

Save While You Listen! 
Do you use a transistor set? If so 
do you throw your money away? 
You can save two ways, batteries 
can be re- charged and the set can be 
worked off the mains at next to no 
coat. Our 9 volt battery eliminator 
(only a few inches long) has Ieads all 
ready to match up with the radio or 
battery and to fix into the light 
socket, no alterations to set. Expen- 
sive batteries can be charged eight or 
nine times -will give a life -time of 
entertainment for nothing as the 
meter can hardly read the current 
used. Price, complete and ready, 
only 29/6. 

Supertone Hi -FI 
'Tubular Amplifier 

As you pocket set owners know -the 
tiny speaker in your set cannot do 
Justice to Its components and cir- 
cuitry -with our Supertone but 
without any extra drain on battery, 
you can have real Hi -Fi with music 
and speech really booming out -you 
will be amazed at the difference! 
Can be mounted on wall or ceiling 
or will sit anywhere. No alteration 
to set -just plug into phone socket. 
Price £2.f.8. 

Transistorised TV 
Pre -amplifier 

As described in Practical Television 
April and May issues. Complete 
set of parts including U.H.F. 
Transistors. Price 70 /-. 

040000000000000000 
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P.W. BLUEPRINT SERVICE Introducing the J.B. Range 

of Transistors 
Try these/ you will be very pleased - 
JB1. All wave mixer 

(replaces 0C45 etc.) .. 6/6 
JB3. I.F. Amplifier 

(replaces 0045 etc.) .. 4/6 
JB4. A.F. Driver 

(replaces OC81D etc.) .. 5/- 
JB6. Output matched pair 

(replaces OC81 etc.) 13/- 
Special offer set of six matched 

for superhet . .. 25/- 
Special offer set of four matched 

for Amplifier (1 watt) .. 171- 

A.C. /D.C. Multimeter Kit 
Ranges: D.C. volts 
0-5, 0-50, 0 -100, 
0- 500. 0 -1,000 A.C. 
volts 0-5. 050, 
0- 100, 0 -500, 0 -1,000 
D.C. milllamps 0-5. 
0-100. 0-500. Ohms 
0-50,000 with inter- 
nal batteries. 
0500,000 with ex- 
ternal batteries 
MeasuresA.C. /D.C. 
volts. D.C. current 
and ohms. All the 
essential parts 
including metal case. 21n, moving 
coil meter, selected resistors, wire 
for shunts, range selector, switches. 
calibrated scale and full instructions. 
Price 24/6, plus 2/6 post and insurance. 

Blueprint Receiver 
The Regency (April). All parts 
available for this receiver 75/-. A 
suitable cabinet, 25/- extra. 

The Taylor Meter 
Model I27A 

A pocket size 
meter but with 
a big scale and a 
sensitivity of 
20,000 ohms per 
volt D.C., there- 
for an ideal 
unit for tele- 
vision servicing 
-robustly made 
and complete 
with leads and 
prods -20 ranges 
as follows: 
D.C. current 50 
microamps. to 1 
amp. 
D.C. voltages - 
0 -1,000 volt in 

seven ranges (25 kV) with external 
probe, optional extra. Volts Á.C.- 
0.2,500 in six ranges. Ohms -0.20 meg. 
ohm in three ranges (self -controlled). 
Self -contained, 3iin. movement. Price 
£10 or 10 /- deposit and 23 fortnightly 
payments of 10/ -. Non -callers add 5/ -. 
carriage and insurance. 

Transistor Set Cabinets 

Very modern cream cabinet, size 55 x 
3 a 1I1n, with chrome handle, tuning 
knob and scale. Price 7/6, plus 1/6 
postage and packing. 
Special quotations for quantities. 

We try to hold stocks of parts for all the P.W. Blue- 
print sets, and we will be glad to help you. When 
ordering please mention the month of issue and the 
number of the Blueprint set in question. Mark your 
order P.W. Blueprint Service. 

"DIPYT" Automatic 
Headlamp Dimmer 
A transistorised device for 
automatically dipping 
headlamps so leaving 
driver's hands and feet free 
for emergency, could easily 
avoid an accident. We now 
offer such a device ready made and tested. 

The unit measures 5 x 2 x 5in. and fits under the dash 
It is very easy to wire into the circuit and can also be 
used to control side lamps for parking. 

Price of unit is £10.19.6, carr. paid, diagram and 
instructions free with unit or separate 2/6. (Agents 
Wanted). 

THIS MONTH'S SNIP 

BREAKDOWN UNIT. Contains a mass of com- 
ponents, and must have cost the Government 
at least £20. 
Contents: Over 50 paper tubular and mica con- 
densers values up to .05 mFd. Over 50 carbon 
resistors, various wattages and values -6 Yaxley 
switches -6 I.F. transformers, dust covered suit- 
able for TV or rewinding -7 octal valve holders. 

Many useful sundries -chokes, valve top clips. 
tag boards, plugs, switch, springs, etc.,weighs 6 lbs. 

Secure one of these whilst stocks last, price 
only 9/6, plus 3/6. postage and packing. 

TRA NSFI LTERS 
These ceramic devices save alignment problems and 
improve performance. Use instead of I.F. transformer. 
Complete with circuit, 8/6 each. 

PHILCO RECORD PLAYER CABINET 
Two tone, covered with 
high grade rexine, fitted 
with rubber feet. The 
front is particularly nice 
being made of tygan with 
a horizontal gold bar. 
Size approximately 141ín. 
wide, 8 ;in, deep, 161ín. 
long. Will take BSR or 
similar record player or 
tape deck and amplifier. 
Must have cost at least 
£3 each, our special 

snip price 35/- each, carriage and insurance 6/6. 

TV CABINET 
FOR 17" MODEL 

Really well made 
and finished with 
polyester lacquer. 
Originally intended 
for Phflco sets, Price 

35/ plus 10/- 
=carriage and 

insurance. 
SHELLS available 
for 21in, models. 
beautifully polished 
and finished, but 
would need a moul- 
ded front and back 
to complete. Price 37/6 each. 
plus 10 /- carriage and insurance. 

Yaxley Switches O 

All new and unused and in first class O 
condition O 

1 pole, 2 way 1/6; 1 pole, 3 way 1/6 0 
1 pole. 4 way 1/9; 1 pole, 5 way 2/6 0 
1 pole. 7 way 3/ -: 1 pole. 9 waY 3/- O 
1 pole, 11 way 3/ -; 1 pole, 12 waY 3/3 
2 pole. 2 way 2/ -; 2 pole, 4 way 2/6 4 
2 pole. 5 way 3/6; 2 pole, 6 way 3/6 0 
2 pole, 12 way 5/6; 3 pole, 3 way 2/- 4 
3 pole, 6 way 3/6: 3 pole, 12 way 8/6 0 
4 pole, 2 way 2/ -: 4 pole, 3 way 3/- 
4 pole, 4 way 3/6: 4 pole, 5 way 4/6 O 
4 pole, 6 waY 5 /6: 4 pole, 11 way10 /6 
4 pole, 12 way 11 /6: 5 pole, 3 way 3/6 4 
5 pole, 6 way 7/ -; 5pole, 12 way 14/6 O 
6 pole, 2 way 2/6: 6 pole, 3 waY 3/6 
6 pole, 6 way 8 /6; 6 pole. 11 way 16/6 
6 pole, 12 way 17/6: 8 pole. 2 way 3/6 
8 pole, 4 way 4/6; 8 pole. 8 way 11/6 
8 pole, 12 waY 23/6; 12 pole, 2 way 3/8 
12 pole. 5 way 16/6; 12 way fader 3/6 

6 pole, 6 way, shorting 3/6 
Big stocks of most types 

Special prices for quantities. 

Blueprint Receiver 
The International SW2 

All components to make up this 
receiver as described in the April 
issue arc available. Price 39/6. 
plus 2/6 postage and insurance. 
Note this price does not include 
cabinet, baking tin or headphone. 

O 
O 
O 
O 
O 
O 
4 0 
O 
0 
O 
O 
0 
O 
O 
4 
O 
O 

Motor with blower attached 0 
24 volts D.C., but will work on 12 volts. O 
For cooling equipment or can be 
adapted as car heater. 15 /-, plus 1 /6. 0 

Rotary Converter 4 
24 volts D.C. to 230 volts, 50 cycle A.C. O 
with automatic regulator, this is 
complete in a grey steel case for silent O 
running and it is rated 100 watts O 
though this is a Navy rating, which -0 
usually can be considerably exceeded. O 
Ideal to operate TV set on boat, etc. O,. 

These are big units and can only be 
viewed by prior arrangement. Price 4 
£27.10.0 each, carriage at cost 

O 
Morganite Potentiometers 0 
Single and 2-gang 
types available 
standard size with 
good length 
spindle, all 
new and boxed. 
Single types, 1/- 
each. values avail- 
able: 5K, 10K, 25K. 
50K, 100K, 250K, 1 meg., 2 meg. 
Gang type 3/- each- values avail- 
able: 

O 
5Kt5K, 100K±100K 4 meg. ± 

+ meg- 2 meg. ± 2 meg. O 

Infra Red Monocular 0 
Equipment 0 

This is portable equipment, made O originally for military use. It is a 
complete viewing device, having an 4 
infra red cell with optical lens system O 
and Zambini pile to provide the EHT. 0 
Complete with leather case for easy 0 
carrying, these devices are sold in o 
their sealed packages as collected 
from the Ministry, and they must not 
be opened during the daylight. Sold 
as received, believed to be in good O 
working order,- but without guaran- O 
tee. Price 24.10.0, plus 5/- carriage O 
and insurance. O 

O 
O 
O 
O 
4 
O 
O 

O 

ITransistor Components 14 
Send S.A.E. for our new price o 
list, just printed. O 

ELECTRONIC PRECISION EQUIPM ENT LTD. o 
post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road, o 

ánhn dull 
246 High Street, 0 

Harlesden, N.W.10. O 
Phone:ELGar 4444 0 
Half day Thursday O 

DOOO000000000000000000000000 .00000000000000 OO40000000000000000000 

Eastbourne, marked Department 7. Callers may use any one of the Companies below. 

288 London Road. 
Croydon. 

Phone: CRO 6558 
Half day Wednesday 

29 Stroud Green Rd., 520 High Street North 
Finsbury Park. N.4. Manor Park, E.12. 

Phone: ARChway 1049 Phone: ILFord 1011 
Half day Thursday Half day Thursday 

42-46 Windmill Hill, 
Ruislip, Middx. 

Phone: RUIslip 5780 
Half day Wednesday 
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SIX GOOD REASONS WHY YOU NEED 

THE NEW EDITION OF THE 

Mullard 
MAINTENANCE MANUAL 

1. This is a completely new and up -to -date edition Including data on all 
current replacement valves, semiconductors and cathode ray tubes. It 
contains valuable new material essential as reference for every Service 
Engineer, 

2 Supplementary data sheets will be Issued from time to time to provide 
data on new types. This service is included in the initial price of 16 / -. 

3 The binding of this edition Is specially designed to allow the supple- 
mentary data sheets to be inserted simply and without glueing. 

4 The manual contains full data on 178 separate types and the equivalents 
list of current types provides cross- references to 480 types. 

5 All devices are listed In alphabetical order for easy reference. 

6 The data on each type has been carefully compiled to supply the Informa- 
tion which the Service Engineer is most likely to require, including very 
clear base diagrams for each type. 

Published by Mullard Ltd. U.K. Price 16/ -. Get your copy 
NOTE: A few copies of the previous edition are still from your radio dealer or order direct from MULLARD 
availabieatlo/6d.each(postageand packing 1/-extra). LTD., MULLARD HOUSE, TORRINGTON PLACE, 

LONDON, W.C.1. (Postage and packing 1s. Od. extra.) 

MVM4002 

. , FREE,0,0°' I l Ef R s 
-- THE LATEST ED TION 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 " NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than £25 a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE. 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng., 
Electrical Eng.. 

Civil Engineering, 
Radio Engineering, 

Automobile Eng.. 
Aeronautical Eng.. 
Production Eng.. 

Building, Plastics. 
O ra ughtsmanah le, 

Television, etc. 

GET SOME 

LETTERS AFTER 

YOUR NAME! 
A.M I.Mech.E. 

A.M.I.C.I. 
A .M.I. Prod. E. 

A.M.I.M.I. 
A.1 0. B. 

A.F.R. Ae.S. 
B.Sc. 

A.M.Brit.I. R.E. 
City & Guilds 

Gen. Cert. of Education 
Etc.. etc. 

PRACTICAL 
INCLUDING 

EQUIPMENT 
The 

TOOLS! 
- lea- 

Basic Practical and Theore 
rronics Division of 

tic Courses for beginners in 
T.(tncor 

Radio, T.V., Electronics, Etc, 
Ns F.M.I. E. Jns you 
NOW offers you a 

A.M.Brit.LR.E. City & Guilds rrallaóorarory groin- 
Radio Amateurs Exam. ins al home with 

R.T.E.B. Certificate practical eQwDment. 
P.M.G. Certificate Ask for details. 
Practical Radio 

Radio a Television Servicing B .1. E .T. Practical Electronics 
Electronics Engineering SCHOOL OF 

Automation 
ELECTRONICS 

POfT. [O(/PON NOW"' 
a 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.J. Institutes) 
(Dept. SE /21), 29 Wright's Lane, London, W.8 

Please send me your FREE 156 -page 
"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME 

ADDRESS..... 

SUBJECT OR EXAM 
THAT INTERESTS ME 

THE B.1.E:T.` IS THE LEADING ORGANISATION OF ITS, KIND IN THE. WORLD 
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* VALVES 
by return of post 

THE MOST COMPREHENSIVE COMPETITIVE 
VALVE LIST IN THE COUNTRY 

10% DISCOUNT 
SPECIAL OFFER TO 

PURCHASERS of any 
SIX VALVES marked in 
black We (15% in 
dozen). Poet: 1. valve, 
6(1., 2.11, 1/ -. 

N E W LOW 
PRICES 

GUARAN- 
TEED 3 
MONTHS 

FREE TRANSIT IN- 
SURANCE. AN valve, 
are new or of fully 
guaranteed ea- Govern- 
went or exequipmeor 
origin. Satisfaction 
Money back Guarantee 
on floods if returned au- 
used within 14 day,. 

ÖZ 5/- 
1A5GT 5/- 

6J60T 4/- 
636 4/- 12J701 9/- DET19 2 9 EM84 9/- T41 7/6 

1A70T 11/- 637 8/6 12K70T 4/9 1)F35 9/9 EM85 10/- TDD4 7/6 
1C5GT 9/- 817G 4/9 12K8 11/- DF91 3 6 EN31 16/- U14 8/- 
11)5 8/- 63701 7/8 12K80T 9/6 0F96 7 3 E 15 U18 8/- 
11)6 9/9 618 9/6 12Q70T 5/- D1163 8/- Small 7/9 U2'2 6/9 
1H501 9/9 6K60T 6/6 12SA7 7/. D1176 /- EZ86 7/8 U24 16/- 
1L4 8/3 6K7 5/9 1281,7 6/- DK32 11/- EY88 5/6 U'25 11/8 
1LD5 8/8 eK7G 2/3 128H7 8/6 DK91 5 6 EZ35 6/6 U26 9/9 
1LN5 4/9 6K7GT 9/6 12837 5/6 DK92 /- EZ41 7/- 031 7/- 
1NSGT 9/9 6K8GT 8/9 120K7 4/9 DK96 7 8 EZ80 6/- 033 14/- 
1E5 5/8 6K25 7/6 12SN7GT7/9 DL33 8/- EZ81 6/6 U35 12/6 
184 8/- 6L1. 12/6 13133 9/- DL35 9/- FW4/5008/- U37 26/- 
18:5 4/6 6L6G 8/6 1487 14/9 DL65 6/- FW4/800 8/- U50 5/9 
1T4 3/6 G1,18 9/- 19AQ5 7/6 DL75 6/- OT IC 7/- U52 4/9 
2A3 6/6 6L19 11/- 19B(16 19/- DLBj 9/- 0232 8/9 076 5/6 
2A7 9/6 6LD3 8/- 201)1 9/6 DL91 8/- GZ34 12/6 U78 5/- 
3A4 4/9 eLD12 8/9 2082 9/6 DL92 8/- HABC809/6 U191 12/6 
3A5 9/- 6LD20 7/9 20L1 16/- DL94 6/9 HL41111I 1/281 9/6 
3116 4/8 617 7/6 2OP1 8/9 DL96 7/9 8/3 1/282 15/- 
3Q4 7/- 61'l 7/6 20P8 12/6 EABC80 6/9 HN309 19/- U301 15/- 
SQSGT 8/- 6P25 8/6 20P4 18/- EAC91 4/6 HV R2 10/6 1/309 6/9 
354 6/- 6P28 12/6 20P5 15/- EAF42 8/- 1W4/'3507/60329 6/9 
3V4 6/9 6Q7G 6/- 25A60 8/- EB41 7/- 1W4/500 7/6 U339 11/- 
6R401 12/6 6Q7GT 8/6 25L6G 6/9 1091 8/- KLL32 8/6 0801 19/- 
614 8/- 61170 8/6 25L60T 7/9 EBC33 4/9 KT32 6/9 UABC80 8/- 
6U40 4/9 6SA7 5/6 25150 8/- EBC41 8/- KT330 4/6 UAF42 7/9 
5V40 7/9 8807 4/9 25240 7/- EBC81 7/9 KT86 12/6 UB41 7/9 
6130 6/9 69667 8/- 25Z5 8/- EBF80 7/9 H144 7/6 UBC41 7/9 
61301 6/9 6610 61- 25Z6G 8/- EBF83 9/6 HT45 8/6 UBC81 9/6 
6140 11/- 69L7GT 5/9 3001 7/. EBF89 8/6 KT61 8/6 UBF80 8/- 
524 11/- 6SN7GT 4/6 3OF5 6/- EBL21 12/8 KT63 5/9 UB089 7/6 
624G 7/6 68Q7 5/9 3001.1 9/6 EBL31 17/6 K176 8/8 UBL2114/6 
6Z4GT 11/- 6887 8/6 30L1 6/9 EC81 4/6 KTW61 5/9 UCC84 14/6 
6/30L2 9/- 6U4GT 10/6 301'4 9/6 ECC31 7/6 KTW62 5/9 UCC85 7/- 
6A6 4/9 6V60 5/- 301'12 7/6 EC032 4/- KTW63 5/9 UCF80 15/- 
6A7 10/- 61601 6/-. 30P16 6/6 E0033 4/6 HTZ63 5/6 001121 12/- 
6A8G 8/6 612 7/9 30PL1 9/6 ECC34 9/- L63 2/9 UCH42 7/3 
6A8GT 13/6 6X4 5/- 35L6GT 8/6 ECC35 6/- LN152 7/- UCH81 8/- 
(LABS 7/- 615G 6/- 351 26/- ECC40 14/- H1014 7/6 UCL82 9/9 
6AC7 8/3 61501T 5/6 35W4 8/9 ECC81 5/6 1537 11/- UCL83 13/6 
6A05 8/- 6160 7/6 35Z40T 6/6 ECM 6/- N78 18/- UF41 7/6 
6407 7/6 7A7 8/6 352501 8/- BCC83 6/6 N108 16/- UF42 5/6 
OAKS 5/- 7B6 9/- 41 7/6 ECC84 8/- N152 8/6 UF80 7/- 
BALS 8/- 787 7/9 42 7/6 ECC85 7/9 P41 4/6 UF85 7/6 
8AM8 3/- 705 7/3 5005 9/- ECC88 16/. P61 2/9 UF86 14/6 
6AQ5 6/- 706 7/8 500138 19/- ECC91 4/- PABC80 CESO 7/- 
6AT6 5/9 7617 7/3 SoLGGT 8/6 ECF80 8/6 11/8 UL41 7/- 
6AU6 7/6 7K7 9/8 52KU 10/8 ECF82 8/6 PCC84 6/9 UL44 111- 
6B7 8/8 7Q7 8/6 53KU 10/8 ECH21 12/6 PCC85 8/3 UL46 9/9 
6B80 8/- 7R7 10/6 610PT 11/- EC6635 7/6 POC88 14/- UL84 7/- 
6BA6 5/9 787 9/. 62161 13/6 E01142 8/6 YC089 9/- UM80 9/6 
6BES 5/9 717 7/9 75 6/6 ECH81 7/9 PC080 7/- URIC 8/- 
68060 15/- 7Y4 6/9 78 6/6 ECRU 8/3 PCFB'2 7/3 UU6 12/8 
613116 e/- 7Z4 7/- 80 5/9 ECLBO 6/- 00084 18/- U U7 9/6 
61336 6/- 8D8 3/- 83 9/6 ECL82 9/8 PCL82 7/3 LI U8 17/- 
66E7 9/6 1001 11/6 185BT 19/8 ECL83 11/7 PCL83 10/8 UY1N 11/- 
6BW6 7/6 1002 14/8 803 19/- EF22 7/- PCL84 7/6 UY21 11/. 
6BW7 6/6 10014 8/- 807(A) 5/6 EF36 3/8 PEN45 8/6 UY41 8/- 
613X6 4/9 10F1 5/9 808 7/6 E039 4/6 PEN46 5/- UY85 8/8 
6C4 8/6 101,9 10/6 813 55/- 8E40 12/- PL33 8/3 VP41 5/6 
605 6/8 101,14 7/- 8324 14/- E041 8/- PL36 9/6 V R105 8/9 
606 8/9 10LD3 7/9 866A 11/6 EF42 7/6 PL38 16/6 VR150 6/9 
6C9 11/- 10L011 14/6 954 2/- EF50-BR 2/- PL81 8/8 W61M 11/- 
6CD6G 19/6 IOLD12 8/- 938 2/6 USA 3/- PL82 6/6 W76 4/9 
60116 7/6 10P13 11/- 9001 2/- EF54 3/8 PL83 6/6 W81 7/3 
6132 8/- 10P14 9/- 9002 4/9 EF80 4/9 PL84 8/- 16151 11/- 
603 9/6 10P19 7/- ATP4 1/9 EF85 8/6 PL820 8/6 X63 8/6 
606 4/3 12A6 4/9 AZ31 8/- EF86 9/- 0X4 12/6 X65 11/- 
8F1 4/9 12406 15/- Ay.41 11/- EF89 6/9 PX25 9/6 X66 11/- 
6F6G 5/9 12AD6 17/- B36 7/9 EF91 8/- PY31 9/- 176M 11/- 
6512 8/- 12AE6 18/9 C1C 9/6 ELBE 4/8 PY32 10/- X78 21/- 
6013 6/9 12,018 9/- CBL1 26/6 E096 3/- PY80 6/9 X79 16/8 
6E14 9/6 12416 7/6 CBL31 21/- EL32 4/6 PY81 8/8 XB1M 9/- 
6F15 9/8 12AT7 5/6 CCH35 14/- EL33 7/9 P182 6/- 163 6/3 
6016 8/- 12A 06 9/6 C'L33 9/8 EL35 7/- P183 7/- 283 4/9 
6F19 6/6 12AU7 8/- 0131 9/- EL41 8/- P'L30 9/6 266 9/8 
OF73 6/6 P2AX6 6/8 D77 8/6 EL42 9/9 R16 11/- Z152 4/9 
6032 6/6 
6033 6/6 

1213A6 7/8 11152 5/9 
1213E6 7/6 1)A30 12/6 

EL83 11/- 
EL84 7/- 

Sill11/- Z719 9/9 
SP41 2/6 ZD152 7/9 

6J5 4/3 1111667 9/9 DAC32 9/9 uTL91 4/ SPg1 2/6 
8.150 8/- 1208 6/6 DAF91 4/6 EM80 7/ B SIM 16/- 
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Tubes 
Carr. A Ins. 12/6. 

MOST MOLLARD, 
MAZDA, COSSOR, 
EMITRON, EMI - 
SCOPE, BRIMAR, 
FERRANTI TYPES. 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PHICEH 

GUARANTEED 
6 Months 12 Months 

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

NEW TYPES 

MW 31/74 

MW 36/24 
£5 -0 -0 
CRM 172 

MW 43/64 
£6-0-0 

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

121m £2.19.0 14in. £4.19.0 
F.M. TUNER KITS. Well known make 
Comprising F.M. Tuning Head, guaran- 
teed none drift. Frequency coverage 
88 -100 me /s. OAK balanced diode 
output, Magic Eye Tuning, Two I.F. 
Stages and discriminator, 26.9.8. P.P. 
4/, 
P.V.C. CONNECTING WIRE. 100 yds., 
30 mil: Special Price 7/6. 200 yds. 30 
mil: special price, 12 /8. 25ft. Coil, 1 / -. 
5 Coils different colours, 4/-. Connecting 
flea. Prices as above. 

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

PICK -UP CARTRIDGES. "Acoe" 65.3, 
22/6. "Sonotoue ", 17/. " Steig and 
Reuter ", 17/6. Power Point, 17/ , 
TAG STRIPS. From 3 way to 12 way 
Mixed parcels of 25 -3/9. The beet and 
cheapest way to buyl 

HEADPHONES. Ea -Govt. quality with 
Jackpluge, 7/6 pair. P.P. 1/6. 

ACETATE TAPE. The highest quality, 
guaranteed. Sin. 600ft., 15/ -, 
1,20011., 21/6, "in. 1,2OOft., 23/6, 
7in. 1,8001G, 32/8. Also new empty 
spools, Six., 1/9, 51n., 8 /., 52111., 2/6, 
7in., 4/6. 

NEW SPEAKER CABINETS covered 
in attractive Reatar, Gold Metal 
front 11 / -. Or complete with 7 a 4 
Speaker, 19/ -. P.P. 1 /O. 

TRAV -LER TAPE RECORDER 
Superior, Transistorized, Portable 
East Rewind. Built -in High Output 
Speaker. Unrepeatable. Listed 
29 gas. OUR PRICE 15 gas. 

ÚA20 Autoohangers. Latest B.S.R. 
10 mixed records. Brand New. Un- 
repeatable, 28.19.0. Also Ú'A14. A 
Proven Choice 27.19.0. P.P. 4/ -. 
"GARRARD" Slimline. Very latest 
Compact Autochanger. Just released. 
Amazing value, 28.19.0. Also available, 
Garrard Model 209, 29.17.6. P.P. 4 /.. 

100 RESISTORS 616 

100 CONDENSERS 101 - 
Miniature Ceramic and Silver Mica 
Condensera 3 PP to 5,000 pF. LIST 
VALUE OVER 15. 

A.M. /F.M. RADIOS. I.atest Super 
German prese button, long, medium. 
short and F.M., normally approx. 230, 
OUR SPECIAL DISCOUNT PRICE 
19gns. 
LINE TRANSFORMERS. Most types 
available from stock from 19/ -. Aleo 
Game and blocking oscillator trans 
formers. S.A.E. enquiries. 

VALVE HOLDERS B76, Sd. ea with 
Screen 8d, ea. BOA, 8d. ea. with Screen 
lid. ea. 

IVORY /GOLD KNOBS 1" Diameter, half 
price 1/2, 6 for 4/8, 1/' 1/3, 5 for 5/ -. 

SPECIAL TEMPORARY OFFER. 
Due to huge Bulk Special Purchase 
we are offering MW 81/74 Tubes at 
the unrepeatable price of 29/ -. MW 
36/24 ditto, 39/ -. P.P. 12/6. The 
above are guaranteed for 6 months. 

RECORDERS. "Verdik" 4 Track 
Collaro 3 Speed Transcription Deck, 
Superior reproduction, Streamlined 
Portable Case. Complete with Mike. 
Market value approx. 145. OUR 
SPECIAL PRICE 29gns. 

PERSPEX fronte for 171n T.V. Sets. 
Brand new, 7/6. P.P. 1/8. 

RESISTORS. your selection, 4/6 dos. 
Condensers, Silver Mica and Ceramic, 
e/- dos. Most values In stock. 
CO -AX. Standard and low lose, 26 yds.. 
12/6; 50 yds., 22/6; 100 yds., 42/6. 
Co-ax Plugs 1/3. Wall outlet boxes 8/6. 

EXTERNAL LT.V. Converters. with 
Power Pack. Very compact. 89 /s 
P.P.21.. 
4 -SPEED RECORD PLAYERS. Late,* 
Turntable, together with lightweight 
Staar Galaxy dual sapphire crystal 
turnover pick -up head. Amazing value 
(pick-up only 19/ -1 23.10.0. Carr. 3/. 
PORTABLE RECORD PLAYERS. Take* 
all sizes Records, all speeds. amplifier, 
auto -changer, Garrard new "SBmhne 
Gram. In two -tone Case. AB abeo- 
lately new. 14 gne. 

MIRROR GALVANOMETERS. Ever- 
shed and Vignoles, 45 second swing, high 
sensitivity, heavy gunmetal cases, with 
spares, in transit case, unused. 28.10.0. 

P.M. SPEAKERS. 3 ohm, top makes, 
Performance guaranteed. 6¡ln., 810. 
8/ -. 5in., 7 a 4io., 11/ -. 
ASSAULT CABLE. 1,000 yds. Covered 
Steel Telephone Wire. Ideal for 
gardening, 9/ -. P.P. 4,-. 

AYO MODEL 40. Universal Standard 
test meter, limited quantity, 88.10.0. 
12 VOLT Blowers, ex -Gov., 19/4 
MICRO -SWITCHES, 4/6 each. 

VOLUME CONTROLS. 6K to 2 Meg 
from 3/3 to 5/9 each. 

TRANSISTOR INTERCOM. High mea 
sitivity, complete with batterla. 
usually 19 DISCOUNT PRICE 2715.0, 

B.B.C./I.T.A. TUNERS 
Famous makes complete with 
PCF80, PCC84 valves 38 M/e LF. 
Fantastic value 191- 

CONDENSERS. 25 Mixed, Electrolytic 
Many popular sises. List Value if 
Our Price 10/, 

SOLDERING IRONS, "Pifco" with 
built -in Searchlight, 22/-, "Ceke with 
angled bit, 16/9. 

GET 15. G.E.C. High Power, Contad 

`poled, 
manufacture matched pr Trans- 

istor with Pugh -Pull Input L Output 
Transformen. Knock out peles 89/. 
P.P. 1 /6. 

Post: 2 iba 2/ -, 4 lbs. 2/6, 7 lbs. 3/6, 15 lbs. 4/- etc. No C.O.D. ALL ITEMS LESS 5'- and -POST FREE IN DOZENS. LIST OF 1000 SNIPS, 01. 

All Mall Order en,l,,ieieeto. DEVONIAN COURT, 
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX. 
Cull r_ooh-c--I- nu +at: 
350 -352 FRATTON ROAD, PORTSMOUTH TECHNICAL TRADING CO 
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AUDIOTRON HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR The Recorder incorporates the latest Collaro Studio Tape Transcrlptor. The Audiotron 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 143 x 15 x Blin. high, and °Ircui:. Total cost if purchased Individually approximately 940. Performance equal to units in the 260 -£80 class. S.A.E. for leaflet. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT "BUILT -IN" TONE 
CONTROL PRE -AMP STAGES 
Two Input sock ̂ ts with associated 
controls allow mixing of "mike" and 
gram, as in A10. High sensitivity, 
Includes 5 valves, ECC83. ECC83, 
EL84, EL84, 5Y3. High Quality sec- 
tionally wound output transformer 
specially designed for Ultra Linear 
operation and reliable small con- 
densers of current manufacture. IN- 
DIVIDUAL CONTROLS FOR BASS 
AND TREBLE Lift" and "Cut ". 
Frequency response ± 3 D.B. 30- 30,000 
c /s. Six negative feedback loops. 
Hum level 60 D.B. down. ONLY 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 STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12.9 -71n. For A.C. mains 200 -250 v. 50 c.p.s. Output for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full instructions and point-to-point wiring diagrams supplied. Only 8 G Carr, (Or factory built 5L- extra). ns 30 /- 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 Ready- to-assemble Cabinets. Speakers. Micro- phones, etc., with cash and credit terms. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo- 
Phonic amplifier giving 5 watts high quality output on each channel (total 10 watts). Sensitivity is 50 milli- 
volts, suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation of "lift" 
and "cut ". Provision is made for use as straight (monaural) 10 watt amplifier. Valve line -up ECC83, 
ECC83, EL84, EL84, EZ81. Outputs for 2-3 ohm speakers Point- to-Point wiring diagrams and in- 

Ó Gn$. structions supplied. Send S.A.E. for leaflet. 
Full constructional details and price list 2/6. Carr. 10 / -. Kit can be assembled, ready for use, 59/6 e:tra. 

251 
(f NS. 
Carr, 
1716 

II.P. TERMS. Deposit 25.7.6 and 12 
monthly payments of 39/9 Cash price 
lï settled in '3 months. 

BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/ -, Lew Impedance Erase, 12/6. 
COLLARO JUNIOR 4 -speed Single 
Player Unit and Crystal Pick -up with hi -fl Turnover head. Only 1:3.19.8. 
PICK -UP ARMO). Complete with latest 
Acos /hl -fi Turnover head and rest. 
Only 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 

29 9, Stick type Acos 239sí 
39/9, BM3 with neck band and heavy table stand 59/9. Lapel type 35/9. 
COLLARD CONQUEST 4- SPEED 
AUTO -CHANGER, with high fidelity Studio pick -up. Latest model. For 
200 -250 v. 50 c.p.s. A.C. mains. Our price 26.19.6. Carr. 5/6. 
COLLARD RC 457 4-SPEED MIXER 
AUTO -CHANGERS. Turnover Studio 
Pick -up head, for 200 -250 v. A.C. 27.19.6. 
Carr. 4/6. 
B.S.R. CAS 4 -speed AUTO -CHANGERS 
with hi -fl turnover head. 28.19.9. Carr. 4/6. 
GLSA 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 20 x 2iln.. Controls : Vol. and Tone 
with switch. Only 59/6. 

R.S.C. BATTERY CHARGI 
HEAVY DUTY CHARGER KIT 
6/12 v. 6 amps. variable output. 
Consisting of Mains Transformer 
0- 200 -230 -250 v.: F.W. (Bridge) 
Selenium Rectifier: Ammeter, 
Variable. Charge Rate Selector 
Panels, Plugs, Fuses. Fuseholder 
and circuit, 59/6. Carr. 4/6. 

PARMEKO POTTED CHOKES 
200 mA, 12 H 100 ohms .. ,. 16//9 
120 mA, 30 H 200 ohms .. .. 16/9 
120 mA, 8 H 10 ohms .. .. 13/9 

SOLDERING IRONS. 230 -250 v. 30 
watts. First quality. For Radio 
work. 19/9. Sparc elements and bits 
available. 

NG EQUIPMENT 
Assembled ASSEMBLED 

6/12v. 4-5 amps. 
Fitted Ammeter and 
variable charge rate 
selector. Also selec- 
tor tlug for ò v. or 
12 v. charging. Lou - 
vred steel case w:th 
stoved blue hammer 
snished. Fused 
and ready for 68/9 
use with Carr. 5/- 
mains and output leads. Terms: 
Deposit 13/3 and 5 
monthly payments 
13/3. 6/12 v. 3a., all facilities as above. 
Only 59/Q, carr. 3/6. 

R.S.C. MAINS TRANSFO 
Interleaved and Impregnated. Prim. 
arles 2011 -230 -250 v. -0 c /s. Screened 
TOP SHROUDED DROP THROUGH 
250-0.250v. 70mA, 8.3v. 2a, 0- 5 -6.3v. 2a 17/9 
350-0-350v. 80mA. 6.3v. 2a, 5v. 2a .. 18/9 
250- 9 -250v. 100n1A, 6.3v. 2a, 6.3v, la .. 21/9 
250-0-250v. 100mA, 6.3v. 3.5a, C.T. .. 19/9 
250-0-250v. 100mA, 6.3v. 4a, 5v. 3a . 25/9 
300-0-300v. 130mA, 6.3v. 4a, 6.3v. la, for 

Mullard 510 Amplifier .. 29/9 
300- 0-300v. 100mA, 6.3v.4a, 5v. 3a .. 26/9 
350- 0 -350v. 100mA, 6.3v. 45, 5v.3a . 20/9 
350-0-350v. 150mA, 6.3v. 4a, 0- 5 -6.'v. 3a 29/9 
FULLY SHROUDED UPRIGHT 
250 -250v. 60mA, 6.3v. 2a, J-5 -6.:v. 2a. 

Midget type 21-0 -3in. .. 17/11 
250-0-250v. 100mA, 6. ^v. Sa, 5v. 3a . 27/9 
300- 0 -300v. 100mA, 6.7v. 4a, 5v. 3a 27/11 
300- 0-000v. 130mA, 6.3v. 4a. C.T. 6.3v. 

la, for Mullard Amrllfler 33/9 
350- O -350v. 100mA, 6.3v. 4a, 5v. 3a 27/11 
350- 0 -350v. 150mA, 6.3v. 4e. 5v. 3a .. 35/9 
495- 0 -425v. 200mA, 6.3v. 4a, C.T. 5v. 3a 55/- 

All for A.C. Mains 200- 250v., 50ccs 
Guaranteed 12 months. 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former. F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse -holders. 
Grommets, panels and circuit. 
Carr. 3/6 extra. 
8v. or 12v. 1 amp 94/9 
As above, with Ammeters 3£9 
6 v. 2 amps 
6v. or 12v. 2 amps 3116 
ö v. or 12 v. 2 amps. inclu- 

sive of Ammeter 42/9 
6 v. or 12 v. 4 amps 49/9 
6 v, or 12 v. 4 amps. with 
Ammeter and variable charge rate selector 59/9 
CHARGER AMMETERS. 49/9 
3-25 á 0-3 

' 0 a.' 8/9 
a., 0-7 a 

CHARGER 
6 v. or 12 v. 

2 amps. 
Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Ready for use with mains and output 
leads, 
Double Only 
Fused 
Carr. 3/9 

R M E RS ( GUARANTEED 
FULLY SHROUDED (continued) - 
425- 6 -425v. 200mA, 6.2v. 4a, C.T., 6.3v. 

a C.T., 5v. 3a .. .. 59/9 
450 -í`.450v. 250mA, 6.3v. 9a C.T. 5v, 3e.. 89/9 OUTPUT 'TRANSFORMERS 
Midget Battery Pentode 66:1 for 

3S4, etc. .. .. 4/8 Small Pentode, 5,680D to 30 .. ,. 4/8 Small Pentole 7 /8,0000 to 311 .. 4/8 Standard Pentode 5,0000 to an ,. 5/9 Standard Pentode 7,8,000 to 30 .. 5/9 
10,0000 to 30 , 

Push -Pull 8 watts, EL34, or 8V6 
ÿo,59 

a0 or matched te 1 Cl 9/9 Push -Pull 10-12 watts to maigh 6V8 
or FI,84 to 35-' or 150 . . 19/9 

Following types for 3 and 15 a 
. 

speakers: 
Push -Pull 10-12 watts OV6 or EL84 .. 18/9 Push -Pull 15-18 watts, 6L6, KT66 .. 22/9 
Push -Pull for Mullard 510 Ultra 

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

wound, 6L6, KT66, eto. .. .. 49/9 

MIDGET MAINS Primaries 200 -250 v. 
50 cis. 250 v. 60 mA, 6.3 v. 2a .. .. 11/9 
250 -0-250 v. 60 mA, 6.3 v. 2 a. .. 12/9 both above sind 21 x 21 x 2firs, 
FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c /s. primaries 6/3 V. 
1.5 a, 5/9; 6.3 v. 2 a, 7 /6; 0 -4-6.3 v. 2 a, 7/9; 
12 v. 1 a, 7/11; 6.3 v. 3 a, 8 /11; 6.3 v. 6 a, 
17/6; 12 v. 1.5 a twice, 17/6. 
SMOOTHING CHOKES 
150 mA, 7 -10 H 250 ohms.. .. .. 11 /9 
100 mA, 10 H 200 ohms .. ,. .. 8/9 
80 mA, 10 H 350 ohms .. .. .. 5/9 
60 mA, 10 H 400 ohms .. 4/11 
CHARGER TRANSFORMERS 
All with 200 -230-250 v. 50 c/s Primaries: 
0-:4-15 v. 11 a. 12/9: 0 -9-15 v. 2 a, 14/t 0 -9-15 
v. 3 a, 16/9; 0-9 -15 v. 5 a, 19/9: 0 -9 -15 V. 
6 a, 23/9: 0-9-15 v. 8 a, 28/9. 
AUTO (Step up /Step down) TRANS. 
0- 110/120- 230/250 v. 50-80 watts, 13/9; 
250 watts, 39 /e; 150 watts, 27/9. MICROPHONE TRANSFORMERS 
120:1 high grade clamped, 6/9; 120:1 Potted. Mu -metal screened. 9/9. 
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R.S.C. (Manchester) MAIL ORDERS to 29 Moorfield Rd., Leeds 12. Terms: C.W.O. or C.O.D. No C.O.D. under LI. 
Ltd. Postage 219 extra under 62. 319 extra under LS. Trade Supplied. S.A.E. with all enquiries please. 

BIRMINGHAM: SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS: 
6 Great Western 13 Exchange St. SI Sadie St. 73 Dale St. 56 Morley Street 8-IO Brown St. 5 -7 County (Mecca) 
Arcade, Castle Market Hull (Half Liverpool 2 I (Above Alhambra (Market St.) Arcade, Briggate 
Birmingham Bldgs., Sheffield day Thurs.) Theatre), Bradford Manchester 2 Leeds I 

SENSATIONAL STEREO OFFER Only 4 Gns. carr. 5/- 
A complete set of parts to construct a good quality Stereo amplifier with an undistorted 
output total 6 watts. For A.C. mains input of 200 -250 v. Including pair matched 61ín. 
speakers. Sensitivity 130 m.v. Ganged Vol. and Tone Controls. Preset balance control. 
Full instructions and point -to -point wiring diagrams supplied. Stereo Pick -up Head 19/9 
extra with above only. 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER AIO 

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 EF86, 
EF86, ECC83, 807, 807. GZ33. Separate 
Bass 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 
etc. For standard or long -playing records. 
OUTPUT SOCKET PROVIDES 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 c /s. 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- 
structions. If required 

Carr. 10/- C s 
parrying 

handles l es can 
with 

supplied for 19/9. The 
amplifier can be supplied, factory built 
with EL34 output valves and 12 months 
guarantee, for 14 Gns. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers 
available at competitive prices. 

WE STOCK ARMSTRONG RADIO- 
GRAM CHASSIS, GOODMANS and 
WHARFEDALE SPEAKERS. 11.P 
or Credit Terms available. No carriage 
charges on Mall Orders for above. 

LINEAR TAPE PRE- AMPLIFIER 
Type LP /1. Switched Negative feedback 
equalisation. Positions for Record 1lin. 
8í1n. 71ín. and Playback, EMU Record- 
ing Level Indicator. Designed primar- 
ily as the link between a Collard Tape 
Transcriptor and a high fidelity ampli- 
fier, but suitable for almost any Tape 
Deck. Only 9 ens. S.A.E. for leaflet. 

Jason FMTI V.H.F /FM Radio Tuner de- 
sign. Total costs of parts Including valves. 
Tuning dial, Escutcheon, etc. £8.19.9. 
LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
use with any record playing unit, and 
most microphones. Negative feed -ba:k 
12db. Separate Bass and Treble Controls. 
For A.C. mains input of 200 -250 v. 50 c /s. 
Output for 2-3 ohm speaker. Three minia- 
ture Mullard valves used. Size of unit 
only 75S1m, high. Guaranteed for 12 
months. Only £5.19.8. Send S.A.E. for 
illustrated leaflet. Terms: Deposit 22/6 
and 5 monthly payments of 22/6. 

12ín. 10 WATT HIGH QUALITY 
LOUD. 

SPEAKER 
IN 

POLISHED 
WALNUT 

FINISHED 
CABINET 

Gauss 12.000 
lines.Speech 
coil 3 ohms 
or 15 ohms. 
Only 4.19.6 
Carr. 5/ -. 
Terms- De- 
posit 11/3 

and 8 monthly payments of 11/3. 

Olin. 20 WATT HI -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 z 
18 x 10in. Finish as above. Terms: Deposit 
17/9 and 9 monthly payments of 17/9. 
Only 27.19.6. Carr. 8/6. 

R.S.C. 4 -5 WATT AS HIGH -GAIN AMPLIFIER 
A highly -sens tive 4 -valve quality amplifier for the 
home, small e Lb, etc. Only 50 millivolts input Is re- 
quired 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 
negligible be 

long-playing 
db. down 15 

equalisation. 
o Neative feedback 

is used. H.T. or 300 v. 25 mA. and L.T. or 6.3 v. 1.5 a. is 
available for the supply of a Radio Feeder Unit, or 
Tape -Deck pre -amplifier. For A.C. mains input of 200- 

230 -250 v. 50 c /s. Output for 2-3 ohm speaker. Chassis is not alive. Kit is complete In every detall and Includes fully punched chassis (with baseplate) with Blue hammer finish and point -to -point wiring diagrams and instructions. Exceptional value at only 24.15.0, or assembled ready for use 25/ extra. Plus 3/0 carr.; or Deposit 22/6 and 
5 monthly payments of 22/6 for assembled unit. 

R.S.C. PORTABLE GUITAR 
AMPLIFIERS. (For 200 -250 v. A.C. Mains) 
Junior 5 watts High Quality output. 
Separate Bass and Treble "Cut" and 
Boost" controls. Sensitivity 15 m.v., 

Twin inputs. High Flux 81n, Loudspeaker 
"built -in ". Handsome, strongly made 
Cabinet (size approx. 14 x 14 x 7in.) finished 
in attractive and durable policrome, and fitted Terms: 9.ô handle. (Ya 
Deposit £1 and 9 
monthly payments 
of £1. Carr. 10/- 
Senior 10 watts High Fidelity output 
Separate Bass and Treble "Cut" and 
Boost' controls. Twin separately 

controlled high gain inputs so that 
two instruments such as Guitar and 
String Bass can be used at the same 
time. Two loudspeakers are incorporated, 
a high Flux 12ín. for Bass notes and a 
7 x 4 in. elliptical for Treble. Cabinet is 
well made and finished as Junior model. 
Size approx. 18 x 18 x 9in.'S Gns. H.P. Terms: Deposit 34/9 and 
9 monthly payments of 34/9. Carr. 10 / -, 
Super Hl -Fi 15 Watt. All facilities as 
10 watt. Cabinet size 20 x 15 x 131ns. 
Terms: Deposit £2.11.6, and nine monthly 
payments of 51 /6. Cash 22 gus. Carr. 12/6. 

R.S.C. BATTERY TO MAIN 
Type BM1. An all -dry 
battery eliminator. 
Slzs 51 x 41 x tin. 
approx. Completely 
replaces battery sup- 
plying 1.4v. and 90v. 
where A.C. mains 200- 
250 v. 50 c/s is avail- 
able. Suitable for all 
battery portable 
receivers requiring 
L4 v. and 90 v. This 
includes latest low 
consumption types. 

Complete kit with diagrams. 
ready to use. 46/6. 

S CONVERSION UNITS 
x 2 }in. Supplies 120 v 
90 v. and 60 v.. 40 mA, 
and 2 v. 0.4 a. to 1 amp. 
fully smoothed. There- 
by completely re- 
placing both H.T. 
batteries and L.T. 
I v, accumulators 
when connected to 
A.C. mains supply 
200 -250 v. 50 c /s. 
SUITABLE. FOR ALL 
BATTERY RECEI- 

VERS normally using 2 v. accumulator. 
Complete kit of parts with diagrams and 
instructions. 49/9. or ready for use, 59/6. 

39/9, or 

R.S.C. BASS REFLEX CABINETS, 
JUNIOR MODEL. Specially 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 loin. Hand- 
some appearance. Ensure superb repro- 
duction for only 23.19.6. 
STANDARD MODEL. As above but for 
12ín, speakers. Size 20 x 15 x 131n. Espe- 
cially recommended for Audiotron Loud- 
speaker systems. 25.19.6. Suitable legs 
with brass ferrules, 25/- per set of 4. 
AUDIOTRON CORNER CONSOLE 
CABINETS. Polished walnut veneer 
finish. Pleasing design. Size 27x18x181ns, 
for 8 or 101n. speaker. 4 Gns. 
AUDIOTRON HI -FI SPEAKER SYS- 
TEMS. Consisting of matched 12ín. 
12,000 line. 15 ohm high quality speaker; 
cross -over unit (consisting of specially 
wound choke condenser, etc.) and 
Tweeter. The smooth response and ex- 
tended frequency range ensure surpris- 
ingly realistic reproduction. Standard 
10 watt rating £5.19.6 or Senior 15 watt, 
£7.19.8. 
P.M. SPEAKERS. 10ín W.B. "Stentor- 
ian" 3 or 15 ohms type HF1012 10 watts, 
hi- fidelity type. Recommended for use 
with our All Amplifier, 24.12.9. 12ín. R.A. 
3 ohms 10 watts (12,000 lines). 59/6. 
TWEETERS. Plessey 3f) 19/9, 1511 25/9. 
Hl -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos, Standard replacement 
for Garrard, B.S.R. and Collaro, 19/9. 
Acos Stereo /Monaural 49/9. Ronette 
Stereo /Monaural 59/6. 
K.S.C. EQUIPMENT CABINET. Dimen- 
sions and outer appearance identical with 
Standard Bass Reflex Cabinet. Top hinged 
Bass board adjustable. Will take Tape 
Deck or Player Unit, and Amplifier plus 
F.M. or A.M. /F.M. Unit. Only 6 ans. 
SUPERHET FEEDER UNIT. Design of 
a high quality Radio Tuner Unit (specially 
suitable for use with any of our Ampli- 
fiers). 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 
amplifier. Size of unit approx. 9x6x7in. 
high. Simple alignment procedure. Point - 
to -Point wiring diagrams, Instructions 
and priced parts list with illustration, 2/6. 
Total building cost 24.15.0. For leaflet 
send S.A.E. 
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-RETURN -OF -POST SERVICE - 
GRAMOPHONE EQUIPMENT Make Your,46i /ißÿ 

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 
ADVERTISING 
Gen. Advertising, Retail @ Dept. 
Store Copywriting 
ART 
Oil @ Water Colour 
Commercial Illustrating 
BUILDING 
Architecture Clerk of Wks., BuiIdg. 
Constr. @ Allied Trades, Quantity 
Surveyg. 
CIVIL ENGINEERING 
Highway Eng., Struot. Engrg 
Concrete Engineering 
COMMERCE 
Bookkeeping, Ac000ntancy, Office 
' ruining, Costing, Secretaryship, 
Storekeeping 
Shorthand @ Typewriting 
DRAUGHTSMANSHIP 
Architectural, Mechanical, Maths. 
8 Machine Drawing 
Drawing Office Practice 
Structural Drawing 
ELECTRONICS 
Industrial Electronic. 
Computer. @ Maintenance 
FARMING 
Arable @ Livestock 
Farm Machinery Maint. 
Pig & Poultry Keeping 
Market Gardening 
FIRE ENGINEERING 
I.F.E. Examinations 
Fire Service Promotion 
GENERAL EDUCATION 
Good Eng., Foreign Lange 
G.O.E. subject. at ordinary or 
advanced level 

course now .. e 

HORTICULTURE 
Complete Gardening 
Flower Si Veg. Growing 

MANAGEMENT 
Business Management 
Hotel Management 
Office Management 
Industrial Management 
Personnel Management 
Work Study, Foremanship 

MECHANICAL & MOTOR EN. 
OINEERINO 
Engineering Maths., Weldg, 
Diesel Engines and Locos. 
Inspection, Workshop Fred 
Refrigeration, Motor Mech. 
Running and Maintenance (many 
other subjects) 

PHOTOGRAPHY 
Practical Photography 
P.D.A. Examination 

POLICE 
Police Entrance Exam. 

RADIO, T.V. & ELECTL. 
Radio Servicing @ Engrg. 
T.V. Servicing @ Engrg. 
Radio Conetrn. (with kits) 

SELLING 
Commercial Travellers 
Bales Manget, Ret. belling 

WRITING FOR PROFIT 
Short Story Writing 
Free -Lance Journalism 
And many other subjects 

INTENSIVE COACHING for all principal examinations 
including C.I.S., A.C.C.A., 1.C.W.A., B.I.M., A.M.I.MechE. 
Brit.I.R.E., I.A.S., City & Guilds of London Institute, 
R.H.S., P.M.G. Certificates ' in Radiotelegraphy, etc. 

WI. MINN 

Stanf fado` 70e I.C.S. wad;' 

(Dept. 172) 

Intertext House, Parkgate Rd., London, S.W.II 

Send FREE book 

Address 

Occupation 
7.62 I 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

ALL LA'1'Eb'l' MODHLS Hire Purchase ALL POST FREE Cash Price Deposit Mthly /Pmts. 
RECORD CHANGERS 

GARRARD AUTOSL1M 

B.S.R. UAI4 (TC$ Pp.) .. £7.17.6 £1.12.8 12 of 12 /1 B.SJL UAI4 Monarch .. 
(TOMS Stereo /LP /7o) . £8.17.8 £1.16.8 12 of 13/5 SINGLE RECORD PLAY LITS 

GREENCOAT 43 UNIT 
GARRARD TA (GC8 PU) ££8.2.88 

£1.9.8 
.12.8 12 of £ 12/6 B.S.IL TU12 (TO8 PU) £4.5.0 £1.5.0 3 of £1.3.4 TRANSCRIPTION UNITS 

GARRARD IMF (GC8PU) £17.19.6 £3.11.13 12 of £1.6.5 PHILIPS AGI016 .. .. £1343.0 £2.15.0 12 of 21.0.0 Many of the above can be supplied for stereo working. See our 
Gramophone Equlpmant List for details. 

"BRAND FIVE" RECORDING TAPE 
Standard Play: 600ft. (5') 16/-; 1 20Oft. (7') 26/ -. Long Play: 900ít. 5'). 18/8; 1200ít. (51'), 23/8: 1800ft. (71, 35/ -. Double Play: 1200ít. (5'), 37/8; 2400ft. (7'), 60/-. (All Post Free.) 

LATEST TEST METERS Hire Purchase 
Cash Price Deposit Mthly/Pmts. 

AVO Model 8 Mark D . £24. 0.0 24.16.0 12 of £1.15. 2 AVO Model 7 Mark D ., £21. 0.0 £4. 9.0 12 of 21.10.10 AVO Multhnlnor .. 29.10.0 E1.18.0 12 01 14/4 TAYLOR MODEL 127A .. 210.10.0 £2. 2.0 12 of 15/8 CARY A -10 .. ,. .. 24.17.6 21. 7.8 3 of £1. 8.8 CABY B-20 .. .. 28.10.0 £2. 0.0 3 of 21.13.4 CARY M -1 .. 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. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. 
B.S.R. TD2 .. 28.19.6 21.16.8 12 of 13/7 Latest COLLARO Studio 212.19.5 22.12.8 12 of 19/- TAPE AMPLIFIERS MARTIN RECORDER KITS. 8311V for Collaro Studio Deck, Il ens. 8312M for B.S.R. De :k. 8 gua. Carrying cases available. 
H.P. erms on Decke, Amplifiers and Cases, send for quote. M ARMSTRONG PALO -8. Price 210.10.0. Hire Purchase 
Deposit 23.8.0. and 12 monthly payments of 21.4.7. 

JASON F.M. TUNER KITS 
We stock complete kits for FMT1, FMT2, FMT3. Mercury 2, and JTV2 at competitive prices. Send for list. 

P.W. BLUEPRINTS 
Kits and components for Regency VHF /FM Receiver, Short 
Wave Two, Mains Receiver, Transistor Portable, Tutor, Citizen 
and Mini -Amp. Full lists available. 

O 
LOUDSPEAKERS 

D.MANS: New Axiette 8 25.5.0; New Axiom 10 25.16.8; Axiom 812 10ín. 28.14.0: Axiom 300 121n. 211.5.9. WHITELEY: IF 1016 10in. 27.16.0; HF 1012 loin. 24.17.6. All Goodsnans and Whiteley units supplied. H.P. available. 
STEREO COMPONENTS 

Morganite ganged potentiometers as specified for the Mullard circuits. Log /Anti -Log, 500k, 1 meg., 2 meg. Log /Log. 50k. 
250k, 1 meg., 2 meg. Lin /Lin 250k, 500k, 1 meg, All 10/8 each. 

TRANSISTORS 
ULLARD. Reduced prices. Current production types, not rejects. All In makers' boxes. Postage 3d. on each.transis- tor. 

0C44. 9/3: 0C45 9/ -; 0070 and CCU, 8/8: 0072, 8/-; 0072 Matched Pairs 16/ -: OC79. 8]-; 0081. 8/ -; 0C170. 9/6: 00171, 10/6, 
AMPLIFIER KITS 

We have full stocks of all components for the Mullard 510, 
Mallard 3-3, Mullard 2 and 3 Valve Pre -amp. Mullard Stereo. 
GEC 912 Plus. Detailed list on any of these sent upon request, Instructional Manuals: All Mullard Audio Circuits in "Circuits for Audio Amplifiers ". 9 /5. GEC912, 4/8. All post free. 

ILLUSTRATED LISTS are available on LOUDSPEAKERS, 
TAPE DECKS TEST GEAR RECORDING TAPES, GRAMO- 
PHONE EQUIPMENT AMPLIFIERS. Any will be sent free upon request. 

TERMS OF BUSINESS 
Cash with order or C.O.D. We charge C.O.D. orders as follows. 
Up to £3, minimum of 3/2. Over £3 and under £5, 1/6. Over £5 
and under £10, 1/8. Over £10, no charge. Postage extra on 
CASH orders unter 23 except where stated. Postage extra 
on Overseas orders Irrespective of price. 

WATTS RADIO (MAIL ORDER) 
LTD. 

54 CHURCH STREET, WEYBRIDGE, SURREY 
Telephone: Weybridge 4556 

Please note: Postal business only from this address. 

CLOSED FOR ANNUAL HOLIDAYS 

AUGUST 11th to 25th 
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Brand new, individually 
checked and guaranteed 

PL83 101- 
PT15 101- 
PT25H 716 

V R 150/30 
61- 

VT4C 251- 

6AK5 51. 
6AK7 61- 
6AM5 51- 

VALVES PX4 191- 
PX25 91- 

VU39 61- 
W3I 71- 

6AM6 41- 
6AQ5 71- 

AL60 61- EBC90 51- EZ4I 619 PY32 121- X66 81- 6ÁT6 51- 
AR8 5/- EC52 81- EZ80 6/- PY80 619 Y63 51- 6137 516 
ARDD5 21. EC70 101 EZ8I 619 PY8I 71- Y65 41- 6B8G 216 
ARP3 31- EC90 201- FW4 /500 PY82 81- Y66 81- 6C4 216 
ARP4 316 ECC8I 516 616 PY83 713 Z31 61- 6C5 61- 
ARPI2 31. ECC82 616 G120 /IB 91- PZI-35 91- IA3 31- 6C6G 31- 
ARP21 516 ECC83 71- GL450 101- QP21 61- IA5GT 51- 6C8G SI. 
ARP24 316 ECC84 71- GL464A 101- QP25 513 ICSGT 716 6D6 41- 
ARP34 41- ECC85 81- GU20/21 QS75/20 619 I DBGT 6/- 6F5 513 
ARTH2 71- ECC91 41- 401- QS95/ 10 619 I E7G 716 6F6G 4/- 
ATP4 219 ECF82 816 GZ32 91- QS 108 45 / IG6GT 61- 6F7 51- 
ATP7 516 ECH42 716 H63 71- 1 69 1L4 316 6F5GT 519 
AUI ECH8I 719 HL23 61- QV04/7 1216 !LDS 51- 6F8G 5/- 
AU4 51- ECL80 81- HL23DD 81- R3 81- I RS 6/- 6F12 416 
AW3 41- ECL82 91- HVR2 1216 R3/I0 41- 154 51- 6F17 51- 
AZ3I 81- EF22 71. KRN2A 191 - RIO 1216 155 5/9 6G6G 216 
BS4A 516 EF36 316 KT32 81- REL21 251- IT4 41- 6H6M 116 
BT45 I5/- EF39 41- KT33C 41- RK34 2/6 1W4 61- 615 316 
BT9B 201- EF50 216 KT44 613 RX235 101- 2A3 51- 615G 3/- 
BT83 2216 EF54 313 KT63 51- SP2 41- 2A5 61- 616 413 
CV54 51- EF55 51- KT76 101- SPI 3C 416 2A6 71- 617G 51- 
CV264 201- EF70 41- KTW62 716 SP41 216 2C34 216 6K6GT 61- 
CY3I 7/6 EF73 61- KTW63 616 SP61 21- 2C42 251- 6K7G 213 
D4I 313 EF80 S16 KTZ4I 61- SU2150A 2C46 301- 6K7GT 4/9 
077 413 EF85 6/6 MH4 3/6 419 2X2 4/- 6K8G 519 
DA30 1216 EF86 71- MH4I Si- T41 71- 3A4 51- 6K8GT 8/3 
DAF70 351- EF89 719 ML4 41. TP25 W- 3B7 51- 6K8M 8/6 
DAF9I 6/- EF9I 3/6 ML6 61- 31- IT!! 3824 Sf. 6L5G 61- 
DAF96 7/6 EF92 31- MS /PEN 61- TZ20 161- 3E29 6L6 91- 
DD41 EF95 51- NT2 91- U12/14 81- (829B) 601- ) 6L6G 616 
DET5 IS/- EL32 319 OB3 71- U17 5/- / 3Q4 6,- 6L7G 416 
DETI9 316 E433 81- 0C3 516 U18 616 354 51- 6L34 416 
DET20 21- EL35 61- OD3 61- U27 81- 3V4 61- 6N7G 519 
DF22 71- EL41 8/- OZ4 51- U52 51- 4E27 601- 6N7GT 6/- 
DF39 41- EL42 81- PCC84 71- UCH42 7/6 58/254M / 6Q7G 61- 
DF72 716 EL84 71- PCC85 81- UBF80 8/6 301 6R7 61- 
DF9I 313 ELM 10/. PCF80 71- ULII 51- 5R4GY 91. 6SC7G 4/6 
DF96 8/. EL9I 416 PCF82 81- UL12 51- 5T4 91- 6SC7GT 51- 
DK96 713 EM80 81- PCL82 816 UL41 71. 5U4G 51- 65G7 Sf- 
DL92 61- EM84 91- PCL83 Ilf- UL84 716 5V4G 81- 6SH7 31- 
DL94 61- EN3I ISI- PCL84 91- UL85 5Y3GT 61- 6517GT 519 
DL96 81- EP7I 6/6 PEN45 416 UU9 516 5Z4 816 6517Y 616 
EA50 116 EP72 5/- PEN46 51- UY41 61- 5Z4G 6SK7 513 
EABC80 713 ESU208 61- PEN65 616 UY85 616 6AB7 4/- 6SL7GT 616 
EAC91 416 EY51 81- PEN220A 31 VP23 31- 6AC7 31- 6SN7GT 416 
EB34 116 EY86 81- PL36 1016 VP4I 516 6AG5 31- 6SQ7 61- 
EB91 319 E1'91 316 PL8I 91- VR99 81- 6AG7 61- 6SS7 6/- 
EBC4I 719 E240 71- PL82 81- VRI05 /30 516 6A17 31- 6V6G 416 

6V6GT 51- 
6X4 51. 
6X5GT 51- 
6Y6G 61- 
6Z4 5/6 
787 7/6 
7H7 713 
7C6 71- 
7C7 616 
7Q7 71- 
7V7 51- 
7Y4 61- 
7Z4 416 
8D2 216 
9D2 31- 
2A6 216 
2AH7 51- 
2A17 516 
2AU6 91- 
2AU7 6/- 
2AX7 7'- 
2C8 31- 
2E1 2216 
2H6 21- 
2K7GT 416 
2K8M 716 
2J5GT 316 
2Q7GT 4/4 
2SA7 716 
29C7 41- 
2SG7 41- 
2SH7 3/- 
2517 51- 

25K7 316 
2SL7 819 

2SN7 81- 
2SR7 61- 
4L7 71- 
5D2 61- 

20A2 1716 
2186 91- 
25L6GT 719 
30 51- 
35L6GT 81- 
351 1716 
35Z4GT 7/- 
37 41- 
38 4/- 
58 61- 
59 
75 516 
76 51- 
77 a1. 

78 71- 
80 516 

81 91- 
82 81- 

83V 91- 
84 81- 
85AI 91. 
85A3 151 - 
89 61- 
210VPT 

7 -pin 216 
250TH E9 
350B 81- 
393A 1SI- 
705A ISI - 
715B 601 - 
717A 816 
801 61- 
803 2216 
804 551 - 
805 301 - 
807 AMER 

61- 
807BR 61- 
808 81- 
810 801 - 
813 601 - 
815 401 - 
816 301. 
829A 301 - 
832 151 - 
832A 351. 
843 7/4 
866 101 - 
872 201 - 
930 81- 
954 41- 
955 216 
956 2/. 
957 51. 
958A 51- 
1616 3/- 
1619 5f. 
1625 6f- 
1626 416 
1629 416 
4043C 1316 
6064 101 - 
6120 41- 
7193 119 
7475 31- 
8013A 251- 
8020 101. 

9001 31 -, 
9002 516 
9003 61- 
9004 216 
9006 216 

Cathode 
Ray Tubes 

ACRI ISI- 
ACRII 151. 
CV955 1St. 
CV1596 

(091) SS /. 
E4103/B4 

251- 
3íP7 251- 
5BP1 351. 
5CP1 4216 
5FP7 451 - 
5FP7A 251 - 
7BP7 401 - 
I2DP7 60/- 
VCRX258 
(with scann- 
ing coil) 451. 
VCR 138 30f. 
VCR 139A 

35f. 
Photo 
Tubes 

CMGB 91- 
CSI6 1216 

Special 
Valves 

2131 451. 
3A/1481 45f. 
31170/E EH 
3J192/E 

137.10 
4131 13S 
4150 135 
5021 E3 
723A/B S01- 
725A 301. 
726A 2716 
ACTE 160/ - 
ACT9112.10 
CV193 301 - 
CV980 31- 
ESU77 2001 - 
KR6/3 E4 
LS7B 301. 
WL4I7A 

ISI 

AND MANY OTHERS IN STOCK, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. A 1 U.K. Orders 
below 10f -. 11- P. & P. 2/6 over 101- Orders over E3, P. & P. free. C.O.D. 216 extra. Overseas Postage extra at costs. 

BRAND NEW ORIGINAL SPARE TELESCOPIC MAST. 34ft. Consisting No. 62 TRANSMITTER -RECEIVER. 
PARTS FOR AR88 RECEIVERS, of 6 sections of steel tubing of such 1.6 12 Mc /s in two ranges. Ideal for 

Please write your requirements. internal and external dia. that the smaller mobile use. Total I I valves. Rx-A 
TANNOY LOUDSPEAKERS, 7.542 sections may be collapsed with the largest super with separate mixer and local 
imp., in wooden case. New 191 -. Carr. 5/ -. section. Immediate erection. Absolutely oscillator. Tx uses QV04 -7 as power 
HIGH RESISTANCE HEAD- complete with brackets, guys, pegs, spikes amplifier VFO or switched selected 
PHONES (CHR), 1216. P. & P. 2/ -. etc., 112.10.0. Carr. 18/ -. As above but crystals. C.W., phone (grid modulation) 
LOW RESISTANCE HEAD- 20ft., 17.10.0. Carr. 18/ -. metered for operation and valve testing. 
PHONES (D.L.R.) 8f -. P. & P. 2/ -. 
TELEPHONE HANDSET. Standard 
G.P.O. type. New I21 -. P. & P. 2/ -. 
CONNECTORS FOR TCS 
RECEIVER, with original plugs on both 
ends. New 11.17.6. P. & P. 2/6. 
SPECIALLY BUILT POWER PACK 
for TCS receivers, 230 volts A.C. mains, 
including 6X5GT valve, /3.10.0. Carr. 5/ -. 
R.I09 RECEIVER. Covering 2-8 Mc /s. 
6 v. D.C. with set of spare valves and 
carrier. Brand new in original packing 
case. (6.18.0 including delivery in U.K. 
R.I09A RECEIVER. Covering 2 -12 
Mc /s, 17.18.0. 
POWER SUPPLY UNIT. Input 
200/250 v. A.C., 50 cycles. Output: I, 
HT 280/350 v. 300 mA smoothed; 
2 MT 150/200 v. 40 mA (positive earthed), 
3, LT 18/25 v. 4 amp. D.C. smoothed 
(negative earthed). 2 relay switching, 
H.T. and M.T., safety switch fuses on 
A.C. and all D.C. Two 5Z3 for H.T., one 
6X5 for M.T. Selenium rectifier for L.T. 
Ideal for Ham transmitters. Weight 45 lb. 
Dimensions 14 x 8} x 18ín. Price 
112.10.0 including valves. P. & P. 25/ -. 
AR 88's. Completely rebuilt with new 
PVC wiring. Type "D" 175: "LF" E70. 

M U LTI- TESTER. 0-6-30-120-600-1,200v. 
AC /DC. 0 -120 p.A, 0 -300 mA, AC /DC. 
0-30,000 0, 0-3 MO. 10,000 U /v. 31" x 
4}" x I ". Very clear, large scale. Price 
£4.10.0. P. & P. 3/ -. 
COMPLETE SET OF STRONG 
AERIAL RODS (American). Screw -in 
type MP49, 50, 51, 52, 53, total length 
15ft. 10in. Top dia. 0.185in. Bottom dia. 
0.615in., together with matched aerial 
base. MP37 with ceramic insulator. Ideal for 
car or roof insulation, L2.10.0. Post free. 
RECEIVER TYPE R.206. Frequency 
0.55 Mc /s. to 30 Mc /s. in 6 bands. 100.250 v. 
A.C. or 12v. D.C. Loudspeaker in power 
supply unit. High performance superhet, 
eleven valves including a separate local 
oscillator valve, beat oscillator valve and 
two valves (amplifier and detector) in the 
A.V.B.C. system. In very good condition, 
E15.10.0 incl. power pack. Carr. 15/-. 

Pi output to match rod aerials or long wire 
"Press to send" operation from mike. 
Size 81 x 171 x I3 1in. weighs only 29 lbs. 
Completely self contained with internal 
power unit for 12 v. operation. Power 
consumption 4.4 amps. on send, 3.4 amps. 
on receive. In tested condition, complete 
with operation instructions. Price 
E17.10.0. Delivery included. 
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 
12ín., width 8in., depth 9in. Weight 231b. 
In as new, tested and guaranteed condi. 

/f 
tion, £23.10.0, including special headphone 

PC RADIO LTD 
and supply leads. Carr. LI. 

s e e VARIOMETERS for W/S Na 19. 

170, GOLDHAWK RD., W.12 Fully tested and working, 126. P. &P.2/4 

Shepherds Bush 4946 
CARBON INSET MICROPHONU, 
G.P.O. type, 216. P. & P. 1/6. 
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STERN'S MULLARD DESIGNS 
Designed by MULLARD -presented by STERN'S strictly to specification 
COMPLETE KIT OF PARTS 
MULLARD "5 -10" MAIN AMPLIFIER 
For use with the MULLARD 2 -valve pre- amplifier with 
which undistorted power output of up to 10 watts is ob- 
tained. We supply SPECIFIED COMPONENTS AND NEW 
MULLARD VALVES, including PARMEKO MAINS 
TRANSFORMER and choice of the latest Ultra -Linear 
PARMEKO or the PARTRIDGE Output Transformer. 
COMPLETE KIT OF PARTS £10.0.0 (PARMEKO Output Trans.). 

we £11 1 0.0 INCORPORATING PARTRIDGE 
EXTRA. 

OUTPUT 

MULLARD'S PREAMPLIFIER 
TONE CONTROL UNIT 
Employing two EFeS valves, and designed to operate with 
the MULLARD MAIN AMPLIFIERS, but also per- 
fectly suitable for other makes. 

KIT 
PRICE COMPLETE TE £6.6.0 ASSEMBLED AND TESTED £8.0.0 

Supplied strictly to MULLARD'S SPECIFICATION and incorporating: 
Equalisation for the latest R.I.A.A. characteristics. 
Input for Crystal Pick -ups, and variable reluctance magnetic types. 
Input (a) Direct from Hl h Imp. 'rape Head. (b) From a Tape Amplifier or Pre -Amplifier. 
Sensitive Microphone Channel. Wide range it .ASS and TREBLE Controls. 

COMPLETE MU LLARD "5 -10" AMPLIFIER 
The popular and very successful complete "3 -10" incorporating Con- 
trol Unit providing up to 10 watts high quality reproduction. Only 
Specified Components and new MULLARD VALVES are 
supplied including PARMEKO MAINS TRANSFORMERS 
and choice of the latest PARMEKO or PARTRIDGE 
Ultra- Linear Output Transformers. 
KIT 
PARTS £11.10.0 and TESTED £13.10.0 
H.P. Dep. 52.8.0, 12 months at 17/0. Dep. 52.14.012 months at 19/10 
ABOVE incorporating PARTRIDGE OUTPUT TRANS. 51.8.0 extra. 

COMPLETE MULLARD "3 -3" 
THE IDEAL AMPLIFIER FOR A SMALL HIGH QUALITY INSTALLATION PROVIDING EXCELLENT REPRODUC- TION OF UP TO 3 WATTS OUTPUT 

OF PARTS 
KIT £7.10.0 and TÉSTÉDLED £8.19.6 

plus 6/i carriage and insurance) H.P. Terms: Deposit £2.0.0 This very attractive 
and 8 months at 51.0.0. Complete to MULLARD'S SPECIFI- PORTABLE AM- 
CATION including Mullard valves PLIFIER CASE 
and a PARMEKO OUTPUT 

July, 1962 

PRICE REDUCTIONS 
(a) The KIT OF FARTS to build both 
the "3-10" Main Amplifier and the 
2 -valve PRE -AMP CONTROL UNIT 
H.P. Dep. 53.7.0 and 12 £15.15.0 months at £1.2.8 
(b) The "5-10" and the 2 -stage PRE - 
AMP both ASSEMBLED and TESTED 
H.P. Dep. £3.16.0 and 12 £18.18.0 months of £1.7 8 
With Partridge 0/put Transformer 
51.6.0 extra. 

RECORD PLAYERS 
The Latest Models are in stock 

many at reduced prices. Send S.A.E. For Illustrated Leaflet. 
THE NEW GARRARD "AUTO - 
SLIM" 4 -speed Autochanger £8.10.0 with Crystal Pick -up 
COLLARO "JUNIOR" 4 SPEED 
ERwith separate Crystal £$.15.0 
Pick -up Carriage and Insurance 5/ -. 
Above Pick -up separately for £1.B.8. 
The NEW COLLARO C80 4 -speed 
Autochanger unit with £7.19.6 Studio "0" Pick -up 
The E.M.I. 9 -speed Single Record 
Player with Crystal Pick- £6.9.6 up 
B.S.R. MODEL UA14. A 4 -speed 
mixer Autochanger with £7.10.0 Crystal Pick -up 
Available incorporating the B.S.R. 
STEREO Pick -up, plays £8.13.10 L.P. and 76 Records 
GARRARD MODEL TA /Mk.II 4- 
speed Player fitted high £8.10.0 output Crystal Pick -up 
GARRARD MODEL RC210ff Auto- 
changer 4- speeds. High £9.19.6 output. Crystal Pick -up 
Carriage and Insurance on each above 

5/- extra. 

SPECIAL CASH OFFER 

MULLARD'S "10 PLUS 10" 
STEREO AMPLIFIER 
A high fidelity design based 
on the famous Milliard 5 -10 ". Provides up to 10 
watts (per channel) Superb 
reproduction. Frequency 
response flat to within 3 db 
from c /s. to 00 Kc /s at fie Mw, 
Total Harmonic Distortion at 10 watts 8.l %. 

(a) in- 
cluding 
ASSEMBLED T (as Illustrated) 

Sn- 

Deposit 54.4.0, 12 months at £1.10.10 
(b) A complete KIT of PARTS £18.10.0 Deposit 13.14.0. 12 months at £1.7.2 

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

ASSEMBLED DUAL CHANNEL PREAMPLI- 
FIER FIER äN0.0.0 

Deposit m at onths 4.0 
(b) A complete KIT fPARTS for both Units £26.0.0 

Deposit 55.4.0, 12 months at £1.18.9. Illustrated and Descriptive Brochure available. Please enclose S.A.E. 

£21.0.0 

STERN'S INTER -COMM 
BABY ALARM 

A small versatile Unit employing the new 
MULLARD ECL88 valve and designed to 
provide two (or three) way conversation 
up to extreme distances. Operates from 
A.C. mains 200 to 250 Volts. 

PRICES ... MASTER UNIT 
and ONE EXTENSION 

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.0.0. 
Consists of a MASTER UNIT, size only 81 x 51 x bin. and ONE EX- 
ENSION (a second extension may be added to any time). The 
Master Unit incorporates switching and power supply and with the 
chassis completely Isolated from the mains is operated in absolute 
afoty. Oases covered in quality leatherette. 

together with a good quality GRAM AMP- LIFIER and a matched P.M. SPEAKER 
ALL for ONLY E8.7.6 (Plus 7/6 Carr. 

& Ins.) 
The Amplifier consists of a 2 -stage de- 
sign incorporating 3 modern B.V.A. 
valves and has separate BASS and TREBLE CONTROLS. 
The Portable Case will also accommo- 
date almost any make of Autochanger 
and is attractively finished In Mushroom Grey Rexlne. 
WE ALSO SUPPLY SEPARATELY - 
(a) The 2 -stage (plus Rectifier) AMPLIFIER £4.2.6 
(b) The PORTABI.E CARRYING CASE £3.17.6 
(c) (tin. P.M. SPEAKER 18 0. Carrie e and Insurance 4 - extra. 

MULLARD FOUR CHANNEL MIXER UNIT 
Self powered with Cathode 
follower output. Incorporate ;. 

Two Inputs for MICROPHONES : ¢ ¡ 
One for CRYSTAL PICK UP and 
a fourth for RADIO or TAPE . 

Complete Kit of Parts £8.8.0 
Assembled and Tested £10.0.0 

TERMS: Deposit £2 and 12 months at 15/ -. 
MODEL I.L. one microphone Input matched for moving coil or 
Ribbon Mike. 61.17.0 extra. 

DUAL CHANNEL PREAMPLIFIER 
Incorporates two Mullard 2 -valve 
Preamplifiers combined into a 
Single unit enabling it to be used 
for both STEREOPHONIC or 
MONAURAL operation. It is de- 
signed primarily to operate with 
our range of MULLARD MAIN 
AMPLIFIERS but will also Oper- , 

ate equally well with any make of Ampli- 
fiers requiring an input of 250 m/volts. 
COMPLETE £12.1 O.O ASSEMBLED £15.0.0 O ARTS D TESED 
H.P. £2.10.0 & 12 mths. at 18/4. H.P. £3.0.0 & 12 mths. at £1.2.0 

STERN RADIO LTD. 
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BUILD A THREE SPEED HIGH QUALITY 
TAPE RECORDER LIKE THIS FOR 03.O.0 

FOR THIS WE SUPPLY 

195 

Deposit £7.0.0 and 12 months at 22.11.4 

-/r Complete Kit of Parts to Build * The New Collaro "Studio" * Portable Carrying Case (as 

the HFITR3 Tape Amplifier. Tape Deck. illustrated). 
* Rola /Celestion 10 x bin. p.m. * 

ACES Spool E.Mi I 
Microphone and 

Loudspeaker. 

ALTERNATIVELY WE SUPPLY THE COMPLETELY ASSEMBLED£39a 
I O.O 

and GUARANTEED TAPE RECORDER FOR .. .. .. .. 
11.I'. Terms: Deposit 27.18.0 and 12 months of P2.17.11 

HF /TR3 MKII TAPE AMPLIFIER 
(Mullard Type "A" design) 

A very high quality Amplifier 
incorporating 3 -speed treble 
equalisation, by the latest 
FEROXCUBE POT CORE 
INDUCTOR. FOR COLLARO- 
TRUVOX- BREN ELL 
WEARITE Tape Decks. 
has GILSEN Output Trans- 
former. Includes separate 
Power Supply Unit. 
KIT OF £13.13.0 PARTS 

Deposit 22.15.0 
12 months at £1.0.0. 

ASSEMBLED £17.0.0 and TESTED 
Deposit £3.S.0. 

12 months at £1.4.11. 

ADD "HI -FI" TAPE RECORDING TO YOUR 
EXISTING AUDIO INSTALLATION WITH 
I1UL1.: \Rl) 'l'YI'L "l" 
TAPE if K I l- AMPLIFIEIt- 
b :RASE UNIT 
The "Hi -FI" link to add full tape 
recording facilities to High 
Fidelity home installations. In- 
corporates FEROXCUBE POT 
CORE 

FEROXCUBE 
OSCILLATOR 

LCORER INDUCTOR 
treble 

FOR eWEARÌTE- 
COLLApRO- TRUVOX OR BRENELL TAPE DECKS. Includes sep - 

KIT OF PARTS 
UnSt, 

OR ASSEMBLED 

14.0.0 12emths. at £1 0.ß £17.0.0 12 monDtlts °at £i 98ií 
ixcluding power unit £11.I5.0 and,1410.0,aeszctwelyv -1 

SPECIAL "COMBINED ORDER" PRICES 
For Constructors with their own cabinet-WE OFFER- 
(a) e COMPLETE KIT to build the HF /TR3 Amplifier £`260.0 

together with the COLLARD "STUDIO" DECK 
Deposit 25.4.0. 12 monthly payments of 21.18.2 

(b) As above but 
with HF /TR3 supplied AS- ,£`29.10.0 

Deposit 25.18.0. 12 monthly payments of £2.3.4 
(c) COMPLETE KIT to build the HF /TR3 AMPLI- ÿ42.0.0 

FIER with the BRENELL Mk. V TAPE DECK.... 
Deposit 28.8.0. 12 monthly payments of 23.1.7. 

(d) As above but with HF /TR3 supplied ASSEMBLED £45.10.0 and TESTED 
payments 

P(e) THE ASSEMBLED AND TESTD HF/TR3 M- 
LIFIER with the WEARITE MODEL 4A DECK, £`60.10.0 incorporates Wearite Head Lift Transformer etc. 
Deposit 212.12.0. 12 monthly payments of 24.8.9. 

(Carriage and Insurance on each above is 10 /- extra.) 

The MODEL HFG /2R 
PORTABLE TAPE RECORDER 

(Original Price 233.0.0) 
FOR ONLY 22 gns. 

H.P.Dep.£4.14.0.12monthsl1.13.9 
(Carr. and Ins. 10 /- extra). Incor- 
porates THE LATEST GARRARD 
"MAGAZINE" TAPE DECK and 
a HIG i QUALITY AMPLIFIER 
which is entirely based on the 
very successful MULLARD TYPE 
"A" DESIGN and specifically 
developed to operate the GAR - 

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

41n. SPOOL OF DOUBLE PLAY TAPE. Comprises a Twin Track 
Recorder operating at 3i in /sec. speed and providing up to 1 hour 10 

mins. 
ding features are excellent performance and duplicity of operation. 

STEREO "TWIN THREE" AMPLIFIER 
with specially designed 
PORTABLE CASE 
A most compact portable design 
consisting of TWIN CHANNEL 
AMPLIFIER based on the latest 
design by MULLARD LTD., in- 
corporating top grade Output 
Transformers, and the new audio 
Triode- Pentode Valves Mullard 
E.C.L.86 Separate Bass and Treble 
controls. Suitable for use with 
Crystal Pick Ups, and capable of 
genuine high quality reproduction 
up to 3 Watts per channel. 
A versatile stereo arrangement 
tested and guaranteed which can be 
assembled in the minimum of time. 

PRICE for the ASSEMBLED AMPLIFIER. Two 
8 x 5m. ROLADS SPEAKERS 18 and 

2 mouths at 21 0.6. 
ASSEMBLED AMPLIFIER supplied for 

Dept. P.W 

la) The COLLARD "Studio' Deck with the Model 
"C" Preamplifier and POWER SUPPLY UNIT £29.10.0 
ASSEMBLED AND TESTED 
Deposit 25.18.0. 12 monthly payments of 22.3.3 

(b) As above but the TYPE "C" Unit and POWER £26.1 0.0 
UNIT supplied as COMPLETE KIT OF PARTS 
Deposit £6.6.0. 12 monthly payments of 21.18.10 

(c) The BRENELL Mit. V Deck with the Model "C" 
PREAMPLIFIER and POWER UNIT. AS- £46.0.0 SEMBLED and TESTED 

Deposit 29.4.0 and 12 months at £3.7 8 
(d) As above but the Model "C" PREAMPLIFIER 

and POWER UNIT supplied as a COMPLETE KIT £43.0.0 OF PARTS 
Deposit 28.12.0. 12 monthly payments of £3.3 1 

(e) The WEARITE MODEL '4' DECK with AS- 
SEMBLED and TESTED Model "C" PRE- 
AMPLIFIER and POWER UNIT incorporating ca0.10.0 
WEARITE HEAD LIFT TRANSFORMER Etc. 

Deposit 212.2.0 and 12 months at £4.8.9 
(Carriage and Insurance on above is I0 /- extra.) 

THE 'ADD-A-DECK' 
Incorporating 

GARRAIRD TAPE DECK and 
MODEL DF /G2P 
PRE- AMPLIFIER 

Supplied on ONE CHASSIS (as Ill- 
ustrated) READY 18 Gns. FOR USE 
(Carr. & Ins. 10/- extra.) 
Price includes Garrard Magazine 
and a 4 in. Spool Double Plat, Tape 
H.P. Deposit 23.16.0, and 12 months of £1.7.8. 
Provides complete tape recording facilities and 
designed to operate through the pick -up sockets of 
the standard type of RADIO RECEIVER, or an AMPLIFIER. 
from which really first class reproduction is obtained. It con- 
sists of a Twin Track Deck connected to the Pre -amplifier and oper- 
ates at 3íin /sec. speed providing up to 1 hr. 10 mins. playing time. 

£14.0.0 
£7.15.0 

,109' FLEET ST:; -LONDON," E.C.4 
TcÌepho'neè FLEET STREEI" 5812/3/4 

THE "STP -I" STEREO TAPE PRE -AMPLIFIER 
DESIGNED TO OPERATE WITH 

BRENELL Mk. V TAPE DECK, COLLARD "STUDIO" TAPE DECK, 
incorporating similar 1 -TRACK incorporating the lets -c ' -TRACK 
11INIF1.CX TAPE HEADS. COLLARD TAPE HEADS. 

PUSS PULL OSCILLATOR CIRCUIT. 
4 -SPEED EQUALISATION. PRICE 1E28.0.0 
FERROXCUBE OSCI,.LA'TOR TRANSFORMER. 

Power SENSITIVE METER FOR 9I011AL LEVEL. !Belittling separate 
SEPARATE GAIN CONTROLS in Each Manuel. Supply Cait. Dep. 13.18.0 
M ILL.ARD VALVES INCORPORATED. 12 months 52.1.1. 

COMBINED PRICE SCHEDULE 
The "8TP -1" PRE-AMPLIFIER is OFFERED with TAPE DECKS as (shins: 
III1EN ELL Kg. V 4- TRACK MODEL £67.0.0 DEPOSIT 513.5.0, 12 months 54.18.3. 
COLLARD "STUDIO" 4- TRACK MODEL £45.0.0 DEPOSIT S0, 12 months 13.8.1. 
THEM tI I.I.A It D "is{ lo" STEREO AMPLIFIER (dearrihrd opposite) with the 
"STI' -I" PRE-AMPLIFIER and one of the TAPE DECI:S provides a COM- 
PLETE Stereni,hnnic Installati"nu WE OFFER "10{ IU" AMPLIFIER, 

P-I" !'ICI:- AMPLIFIER and the TI:I SOX. £87.0.0 
As above with RRI HELL Mk V DECK 

Deposit 517.8.0 12 tolonths 48.7.8. 
As above with t OI LAHU "STUDIO DECK £65.0.0 Deposit 815.12.0. 12 months 04.16.0. 

DESCRIPTIVE LEAFLET AVAILABLE, PLEASE SEND S.A.F. 
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BENTLEY ACOUSTIC CORP. LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 

Telephone i'Rlmrose 9090. 
Express postal service. All orders despatched same day as received. Immediate despatch of C.O.D. orders if telephoned before 3.30 p.m. 
OZ4GT b/- 
1L4 3/6 
1R3 8/6 
181 

_ 185 / 
1T4 3/8 
2D21 15/- 
3A5 10/6 
3144 7/8 
384 7/- 
3V4 7/6 
6R4GY 17/6 
6U4G 8/6 
6V4G 10/- 
5Z3 20/5 
6Z4 9/- 
6AT6 7/- 
6BA6 7/6 
6BE6 6/- 
6B/16 8/- 
6BJ6 8/- 
6BQ7A 16/- 
6BR7 12/8 
6BR8 19/1 
6BW6 8/8 
6BW7 8/. 
gCH6 9/- 
6CW4 24/- 
6F1 27/2 
6F6G 7/8 
6E13 11/9 
8F24 12/8 
6825 20/5 
61.1 23/10 
GAG 8/- 
6L18 13/. 
6928 27/2 
6Q7G 6/6 
68L7GT 6/6 
68N7GT 5/6 
6U5G 7/6 
6V6G 7/- 
BVBGT 8/6 
6X4' 5/- 
6X5GT 6/- 
6/3012 10/- 
1001 13/- 
10C2 27/2 
1091 27/2 
10P13 15/- 
10914 19/9 
12AC6 15/8 
12AD8 17/9 
121.E6 14/4 
12A118 12/6 
12626 7/6 
1281.6 8/. 
128E8 9/- 
12851721/10 
12515 18/5 
I9AQ5 10/6 
I9H1 10/- 
20D1 15/9 
2092 27/2 

20L1 27/2 
20P1 27/2 
20P3 28/10 
20P4 27/2 
20P5 23/10 
251,60T11/6 
25Z4G 9/8 
275U 20/5 
30015 17/- 
309'5 8/- 
30E1.1 10/. 
30L15 11/6 
30P4 15/- 
30P12 7/6 
30PL1 10/6 
30PL1312/8 
35Z3 19/1 
35Z401 6/. 
35Z5GT 9/- 
85A'2 18/- 
90AG 67/8 
90AV 87/6 
9001 18/- 
9000 37/8 
150B2 18/- 
150C2 17/6 
185BT 94/- 
807 7/6 
5763 12/6 
AC6PEN7/6 
AZ31 10/- 
AZ41 14/4 
836 15/- 
01.33 19/9 
CY31 11/- 
DAF96 8/6 
DF66 15/- 
DF96 8/8 
DF97 9/- 
DK92 9/- 
DK96 8/8 
DL66 17/8 
DL68 15/- 
DL96 8/6 
DM70 7/6 
E809 30/- 
E838 30/- 
E1805' 34/6 
EABC809/- 
EAF42 9/. 
EB91 4/- 
EBC33 5/- 
EBC41 8/6 
EBC81 8/- 
EBF80 9/- 
EBF83 14/4 
EBF89 9/6 
EBL3128/10 
EC70 12/8 
EC81 27/6 
EC92 13/7 
ECC32 5/6 
ECC33 8/8 
ECC34 25/8 

ECC35 8/6 
ELY;4028/10 
ECC81 61- 
ECr182 6/6 
ECC83 7/6 
EUC84 9/- 
ECC85 8/8 
ECC88 18/- 
ECF80 10/6 
ECF8'2 10/6 
ECF86 20/5 
ECF80427/2 
ECH42 9/6 
ECH81 9/- 
ECH83 14/3 
ECL80 9/- 
ECL82 10/6 
ECL83 19/9 
ECL86 17/. 
EF30 4/- 
EF37A 8/- 
EF39 5/6 
EF40 15/- 
EF41 9/- 
EF42 10/6 
EF50(A) 7/- 
EF50(E)5/- 
EF54 5/. 
EF73 10/6 
8E80 8/- 
EF83 6/- 
8E86 10/6 
EF89 9/- 
EF91 4/8 
EF92 4/6 
EF97 13/7 
EF98 13/7 
EF183 19/1 
E9184 12/8 
EF80428/10 
EL33 12/6 
EL34 15/- 
EL37 25/2 
EL38 27/2 
EL41 9/- 
EL4'2 10/6 
EL81 17/- 
EL83 20/5 
E1.84 7/6 
EL83 14/4 
EL86 17/9 
EL95 10/6 
EL360 26/- 
EL820 19/1 
EL821 27/2 
EL822 19/6 
EM4 17/8 
EM34 9/6 
EM71 23/10 
E5180 9/= 
EM81 9/- 
EM84 10/6 
EM86 17/9 
EN31 53/- 

EY51 9/. 
EY83 17/- 
EY86 9/- 
EZ40 7/. 
E'Z41 7/- 
EZ80 7/- 
EZ81 7/- 
GUN, 41/6 
(1Z33 20/5 
(3Z34 14/- 
HN309 25/3 
HVR2 20/- 
HYR2A 6/. 
KT33C 10/- 
KT38 30/7 
KT66 15/- 
KT88 43/- 
KT101 34/- 
MU14 8/. 
N37 28/10 
N78 23/10 
N108 28/10 
51308 21/2 
N339 15/- 
P095 13/7 
PUC84 8/- 
PCC86 9/8 
PUY388 18/- 
PC089 11/6 
PCF80 8/- 
PCF82 10/6 
PCF84 17/- 
00F88 15/- 
PC1.82 10/- 
PCL83 10/8 
PCL84 9/8 
PCL85 12/6 
POL88 17/- 
PEN46 7/6 
PL33 19/9 
PL36 15/- 
PL38 27/2 
PL81 10/6 
PL82 7/6 
PL83 9/- 
P1.84 13/- 
PL820 19/1 
P1184 17/9 
P84 10/6 
P531 17/. 
PY32 18/6 
PY80 7/6 
PY81 8/6 
PY82 7/- 
PY83 8/6 
PY88 18/7 
PZ30 20/5 
8P41 8/8 
eP61 3/6 
8025 27/2 
T41 9/- 
TY86F 18/7 
1112/14 8/8 
U16 10/- 

U18/20 8/6 
U19 48/6 
U22 8/- 
U24 30/7 
1125 18/5 
U26 10/. 
U31 9/6 
U33 27/2 
1133 27/2 
U37 27/2 
U43 13/8 
Inc 8/- 
U107 17/- 
U191 17/- 
U201 17/- 
U281 20/5 
U282 23/2 
U301 28/10 
U329 14/- 
11339 17/- 
U403 17/- 
U404 8/8 
U801 30/7 
UABC80 9/- 
DAF42 9/8 
U841 12/- 
UBC41 8/6 
UBC8111/8 
UBF80 9/- 
UBF89 9/8 
UCC84 15/- 
UCC85 9/- 
U0F80 17/- 
UCH42 9/6 
UCH81 9/8 
UCL82 11/6 
UCL83 19/9 
UF41 9/- 
UF42 12/6 
U980 10/6 
UF85 9/- 
UF86 18/5 
11989 9/- 
UL41 10/6 
UL44 27/2 
UL46 14/6 
UL84 8/6 
UM4 17/9 
UM34 17/9 
UM80 15/8 
URIC 19/1 
UU6 20/5 
UU8 27/2 
UU9 7/8 
UY1N 19/1 
UY21 17/- 
UY41 7/8 
UY85 7/- 
VR106 8/- 
VR150 7/6 
X61 12/6 
X66 12/6 
878 23/10 
879 23/10 
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ELECt$OLYTIC CONDENSERS. Can types, 32 or 32/4 Ov. 5/9, 50 0 50/350v. 7/, 84 x 120 350v. 8/3, 60 x 250/275v. 9/6, 100 x 400/275v. 12/8, 100/2 5v. 3/-, 200/375v. 4/ , 100 x 200/275v. 9/6. Tubular types: 8/450v. 1/9, 16/4 0v. 2/9, 32/450v. 3/9, 8 x 8/450v. 8/ -, 16 :16/450y. 4/ -, 32 or 32/350v. 4/-, 8 x 16 /450v. 3/9. P.M. SPEAKERS. 3 ohm typist. 2I' 17/-, 5' 15/8, 65" 17/ -, 7 x 4' 15/ -, 0' 27/ -, 12.29/8, 2t' 80 ohms 17/6, 12" Auditorium with latest foam plastic suspension, Aluminium re- entrant dome 15 ohms 88,8.0, 12' Quality type. Hand assembled, very sensitive. Handle. 15 watts, 15 ohm., 55.5.0. Poet 2 / -each. 

The Superb HI -FI TWENTY AMPLIFIER 
Designed to the highest standards this new R.T.C. Amplifier provides true high 
fidelity. Employing only best quality components including the latest EL34 

output valves it meets 
the needs of the con- 
noisseur, musician, 
and public address 
operator. 
'ENSITIVITY: High 
gain input -60 m/v for 
20w. output. Low 

gain input -400 
m/v for LO w. 
output. 
FREQUENCY 
RESPONSE: 20 
o /s -20 Ko /s f 
adb. 

MAXIMUM 
PEAK OUTPUT: 
27 watts. 

DISTORTION: 0.1% at 20 watts 
HUM FACTOR: Minus 80db below 20 
watts. 

Iepate. Wide range 
Independent volume controle for both 

nge base and treble controls, Power take -off for tuner or pre -amp. 
16 gns., post free. Delivery from stock. 
Poet /packing charges 6d. per item except where stated. Orders over £3 poet 
free. C.O.D. 2/6 extra. Shop hours 8.30 -5.30. sate. 1 p.m. Any parcel 
Insured against damage in transit for only 6d. extra. 

July, 1962 

07111"11,-9/ I 1LFord 6001/2/3 I 119'114 
RECORDER MONTH 4 

fr 
TAPE RECORDER £9a15a1 

AMPLIFIER 4 
By famous manufacturer. Superb 4 -valve amplifier. Two 4 
controls and superimpose switch. Sockets for Mike and 
Gram. Size II x 4 x 6in. Ins., Carr. 4/6. Drawings FREE with 
Order. 

LOOK 299 
Beautifully made Tape Re- 
corder Cabinet. Size: I3í x 
10} x 8in. Covered in two- 

h, tone coloured rexine cloth. 
Stylish design. Easily adap- 
ted to Record Player 
Cabinet. P. & P. 5/ -. 

Send for our FREE LIST 

e 

De-ine Recorder cabinets; 

59/6 Beautifully styled rexine 
covered cabinet in Red or 
Beige. Size 14} x 13 x 944in. 
Storage comp. in lid for 4 
tapes and mike. Easily 
adapted to Record Player 
Cabinet. Ins., Carr. 5/ , 4 

4 

4 

DUKE & CO. (London) LTD. MANOR PARK, EID2 4 
IA... .& AI. 41. o 444 

SOUTHERN RADIO'S WIRELESS BARGAINS 
PORTABLE TEST METERS. (As eatured in March 1961, issue, 
pages 1005 to 1010) 0-5000 ohms; 0 -60mA; 0-15 v., 0-3 v., 1216 each. 
TRANSMITTER RECEIVERS. "Type 38" with 5 valves. New 
but untested. No guarantee, 251- each. Post paid. 
ATTACHMENTS FOR "38" TRANSMITTER- RECEIVER; 
Headphones 15/6; Throat Microphones, 4/6; Junction 
Boxes, 216; Aerials, No. I, 2/9, No. 2 513, Webbing, 41-; 
Haversacks, 546; Valves -ARP12 4/6. ATP4, 3/6. Set of 
five valves, 191 -. Postage on each item 1/6 extra (except valves). 
TYPE "18" RECEIVING PORTION ONLY with 4 valves. 
S.W. 6- 9Mc /s, 35f- each. 
ATTACHMENTS FOR "18" TRANSRECEIVER. Head. 
phones, 15/6; Microphone 4a, 1216; Aerials, 5f -; Morse 
Key, 6/6; Valves- ARP12, 416, ATP4, 316, ARO, 7/6; Set 
of six valves, 251 -. Official booklet "19" T.R. Circuits, etc., 616 
post paid. Postage extra (except valves) 1/6 each item. 
QUARTZ CRYSTALS. Types F.T. 241/243 2 -pin ¡in. space. 
FREQUENCIES: (F.T.243) 5706 kc /s to 8625 kc /s. FUNDA- 
MENTAL (F.T.241) 20 Mc /s to 38.9 Mc /s. (54th and 72nd Har- 
monics) 416 each. Lists available of frequencies stocked. 
CRYSTAL BASES. F.T.241, F.T.243, 116 each. 
CRYSTAL CASES. F.T.241/243. 1016 per dozen. 
DYNAMOTORS for attaching to B.C. SERIES COMMAND 
RECEIVERS. 28v. D.C. to 250v. D.C. 1716. 
VARIOMETERS for "19" Sets. NEW. 21/- each. 
RECORDING BLANKS. New 13ín., 6f- each or 15 complete 
in Tin, E4. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. Wealth of gears, 
motors, blowers, etc. Ideal for experimenters, 03.12.6, carr. paid. 
RESISTANCES. 100 Asstd. Useful values, new, 1216 per 100. 
CONDENSERS. 100 Ass. Mica Elec., Tub., etc. New 151- per 100. 
LUFBRA HOLE CUTTERS. Adjustable. ¡in. to 34in., 719. 
VISUAL INDICATORS (10Q4). Type 3 with 2 meter move. 
ments, 2 neons. New 12/ -. 
MAGNETS. Strong Bar, tin. x fin., 116 each. 

POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS, ETC., 3d. 

SOUTHERN RADIO SUPPLY LTD. 
11 LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653 
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THE 
COMPONENT 
SPECIALISTS 

18 TOTTENHAM COURT ROAD, W.I MUSeum 5929/0095 

162 HOLLOWAY ROAD. LONDON N.7 NORch 6295/6/7 

9 CAMBERWELL CHURCH STREET, S.E.S RODney 2875 

All post orders etc. to 162 HOLLOWAY ROAD, LONDON N.7 

A QUALITY F.M. TUNER UNIT 
TO BUILD YOURSELF! 

Combines quality 
with simplicity 
of construction 

(only specially selected top-grade 
components are used). The refine- 
ments provided, and the performance 
achieved are equal to many com- 
mercial models at twice the price. 
* Guaranteed non -drift. * Permea- 
bility tuning. * Freq. coverage 88 -100 
Mc /s. * Self powered using a good 

rectifer. *nsFullysf drilledc chassis. 
* F.M. Tuning Head by famous 
maker. * 0A81 Balanced Diode out- 
put. * Magic -eye tuning indicator. 
* Two I.F. Stages and Discriminator. 
* Attractive maroon and gold glass 
dial. * Valves used: ECC85, two 
EF80s. EZ80 (rectifier) and magic -eye. 
* Attractive metal front panel as 
illus. finished in a choice of black 
crackle, glossy hammer green or grey 
enamel. * Everything supplied down 
to the last nut and bolt. All parts 
sold separately. 
Special inclusive price for all com- 
ponents, full assembly instructions, 
circuit diagram. etc. 66.12.6 
Plus 5/- P. & P. Full assembly 
instructions. etc., available separa- 
tely if required at 1/6 post free. 

The "HIGHWAYMAN" 
At last a quality Car Radio to build 
yourself, at an economical price, 
Look at these features:- 
* Attractive styling. * Push -pull 
output. * 3 latest Mullard transistors 
plus valves type EBF 83 and ECH 83. 
* No Buzz. High Output and senef- 
tfvity. * Printed circuit (newest 
type). 7' x 9' High flux p.m. speaker. 
* Medium and Long Waves. * Push 
Buttons for fingertip control. * Ex- 
tremely low Battery consumption 
(less than i amp). * Easy to fit any 
make car (Positive earth only). * 12 
volt operation. * Compact size 
measures only 7' x 7 x 2' deep. * Easy 
assembly, supplied with dial and 
drive already mounted. 

All parts avail- 
able separately. 
but if purchased 
at one time, the 
whole will be supplied at a special 

inclusive price of only 
£1 0.19,6 Plus 4/- P. & P. 

Parts list and comprehensive 
instruction booklet 2/6, post free. 
(Deducted from cost if complete 

parcel purchased later.) 

NEW! NEW! 
The "CRUSADER" 

Our new 
four trans - 
dolor plus 
diode port- 
able with 
big set 
quality? 
* Full 

Medium 
Wave 
cover- 
age. 

* Com- 
pletely 
self con- 
tained. 

* Five inch P.M. Speaker. 
* Genuine high grade Mullard 

Transistors. 
* New components throughout. 

* coveredivcabinet size 8bxu 5+ x 3iln with 
adjustable carrying handle. 

* Eyeletted. chassis simplifies construction. 
* Longer life with larger size PP7 battery. 

or Ediswan 

* SPECIAL FEATURES! * 
SUPPLIED WITH JACK SOCKET FOR 
DIRECT CONNECTION TO CRYSTAL MIC- 
ROPHONE FOR USE AS BABY ALARM 
st 11111 OUT ANY MODIFICATION! ALSO 
FOR DIRECT CONNECTION TO CRYSTAL 
PICK -UP FOR USE AS A GRAMOPHONE 
AMPLIFIERS SUPPLIED COMPLETE 
WITH RECESSED SOCKET FOR DIRECT 
CONNECTION TO CAR AERIAL! 

All required components including full In 
structlons, solder, battery. etc. at special 

I nclusive price of ONLY 95 _ Plus 3/- 
All parts available separately P. & P. 
Itemised parts list and full assembly instructions 
1/6 post free. 

THE "BABYCALL" 
At last! A Baby Alarm without untidy con- 
necting wires. Can be used anywhere and 
transferred from room to room at will. 

NEW! NEW! 
The "COURTESAN" 

Our New 3 

transistor 
plus 2 

diode 
pocket 
receiver 
with full 
Medium 
and Long 
Wave 
Coverage. 
*'No external aerial and earth required. 
* Latest 21" -75 ohm speaker. 
* First grade Mollard transistors. 
* Condenser tuning. 
* Volume control with on/off switch. 
* Easy assembly on pre -tagged circuit board. 

* 
meas- 

ures 311ád 1polystyrene he handle, attrac attrac- 
tive gold and black dial. 

* Luxembourg. Hilversum. etc., guaranteed 
in reception areas. 
ONLY 63i- Plus 2/6 P. & P. 

All parts available separately. itemised parts 
list and full assembly instructions 1 /6,postfree. 

INEXPENSIVE TEST GEAR 
Two Ideal Pocket Instruments for 

Amateur or Student 
MODEL Tí1 
Size only 3r 
x 21' x 1 *' 

Mitez Sir e 

Sensitivity 
285 micro - 
amps -1000 
ohms per 
volt AC /DC 
DC Current 
1.25.250 m /a. 
DC and AC 
volta 10,50, 
250 1,000 v. 
Resistance 
50 ohm -100 K Battery 1.5 v -1112. Complete 
with test prods, battery and full instructions. 
Outstanding Value at 57I6 Plus 2/8 P. & P. 

MODEL TK.50 
Size 5' x 35'x it 1000 ohms 
per volt. AC /DC. DC Cur- 
rent 1 -250 m/a DC and AC 
volts. 10, 250, 500 and 1000 v. 
Resistance 0-10K. 0 -100K. 
Complete with test prods. 
battery and full instruc- 
tions. Outstanding buy at 

63I- Plus 2/6 P. & P. 

The "CLYMAX" 

Consisting of two completely separate units - 
No extra wires or wiring between units -just 
plug the "receiver unit" into any mains so :ket 
in the house (or next door) and you will im- 
mediately receive "loud and clear" sounds 
that the remote microphone unit is picking 
up (from wherever it is plugged into). Oper- 
ates by using the' house mains wiring" as the 
connecting link. Completely safe. Each unit 
is contained in an attractive modern "Slim 
line" type moulded cabinet. Handsome ap- 
pearance, with Vynair front panel. 
TCC Printed circuit board. TCC Capacitors. 
No "live" chassis. High flux loudspeaker. 
Easy to assemble. Dimensions 10' x 4' x 41' 
(deep) Each Unit. 
Complete Klt of Parts, including instruction 
booklet at special inclusive price or 65.19.6. 
plus 3/6 postage and pa ̂ king. Itemised parts 
list and full assembly details 1 /6, post free. 

N.B. This is a non -repeatable offer. Limited 
quantity only. Purchased complete from 
manufacturer. Worth Double ! ! 

ONLY 

At last ,a 
6- transistor 
pocket size 

. 

superhet for 
Medium and 
Long Wave 
at a price 
y o u c a n 
afford. All required 
components 

£6.1 6.6 
Nothing more to buy/ Plus 3/6 P. & P. 
* Completely self contained. No external 
aerial or earth required. * Full medium wave 
coverage, plus switched Light programme on 
Long Wave. * Push -pull output -250 mllll- 
watts. * Matched set of latest type Mullard 
transistors. * Genuine 31n. P.M. Speaker. 
* High -Q Coils. * Ferrite rod aerial with high 
selectivity. * Size: 5: x 31 x í41n. Two -tone 
cabinet. * Precision etched printed circuit 
with components references clearly marked. 
Alignment service available. All parts . 

available separately. Full assembly instruc- 
tions and Individually priced parts list. 
2/- post tree. 
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ARMSTRONG AF208 AM/FM 

RADIOGRAM CHASSIS 

* Full VHF Band (87 -108 Mc /s and Medium 
Band, 187-570M)* 7 Valves * 5 Watts'Output * 15db Negative Feedback * Separate 
wide range Bass and Treble Controls * 
2 Compensated Pick -up Inputs * Frequency 
Response 30- 22,000 c.p.s. *2db * Tape 
Record and Playback Facilities * Conti- 
nental Reception of Good Programme 
Value * For 3, 7} and 15 ohm speakers. 
Send S.A.E. for leaflet. 

PRICE £22.18.0 Carr. Free 

LATEST "EMI" 4 SPEED 
SINGLE RECORD PLAYER 

Acos Hi -Fi Pick -up for L.P. and /or 78. 7, 
10 and 1210. records. Silent motor, heavy 
turntable, auto stop. Complete on Base - 
plate. 

Special offer £6.5.0. Fpost free. 

SINGLE- PLAYER BARGAIN 
Ready- built, complete with BSR TU9 
4 -speed gram pick -up unit. Handsome 
portable case. 3 -watt amplifier with 
2 valves and speaker. List price 
E12.12.0. OUR PRICE £8.19.6. 
Fully guaranteed in manufacturer's 
sealed cartons. 

New Boxed VALVES 66-day Guarantee 
IBA 7/6 80 7/6 EA50 1/6 EZ80 7/6 
185 7/6 61.80 10/6 EAB(AO 8/6 E1148 1/8 
TT4 8/- 6N7M 8/6 EB91 8/- HABC80 
21M 8/8 6Q70 8/8 EBC33 C/8 12/6 
384 7/8 68A7 8/- EBC41 6/8 HVR2A 6/6 
3V4 7/6 6837M 6/6 EBF80 10/- MU14 9/. 
5U4 7/6 69N7 6/8 ECC84 9/6 PCC84 9/6 
5Y3 7/6 6V60 6/6 ECF80 9/6 PCF80 9/6 
524 9/6 6X4 7/8 ECH42 10/6 PCL82 11/6 
BAMB 5/. 6X5 6/8 ECL80 10/8 PEN25 8/8 
6B8 5/- 1246 7/8 ECL82 10/8 P1.81 12/8 
6BE8 7/6 12AT7 8/- EF39 5/6 PL82 10/8 
65116 9/8 12AU7 8/- EF41 9/8 PY80 7/6 
6BW6 9/6 12AX7 8/- EF50 5/8 PY81 9/8 
608 8/- 125E6 8/6 EF80 8/- PY82 7/6 
8F6 7/6 12K7 6/8 EF86 12/8 81'61 3/6 
6116 3/612Q7 6/8 EF92 6/8 UBC41 9/6 
BJS 5l8 35L6 9/8 EL32 5/6 UC1142 9/6 
636 5/6 35Z4 7/6 EL41 9/6 UF41 9/8 
6370 8/6 80 9/6 EL84 8/8 UL41 9/8 
6K6GT 6/6 807 5/6 EY51 9/8 UY41 8/- 
6K70 5/. 954 1/8 EZ40 7/6 U22 8/- 

SETS OF VALVES 
DK96, DF96, DAF96, DL96, 8/8 each or 27/6 set. 
1R5, 114, 185, 384 or 3V4 19/6 
6K8, 6K7, 6Q7, 6V6, 5Z4 or 6X5. 27/6 
ECH42, F41, EBC41, EL41, EZ40. 37/6 
101181, F89, EBC81, EL84, EZ80. 39/6 
12K8, 12%7, 12Q7, 35L6, 35Z4. 35/- 

NEW 
ELECTROLYTICS 

TUBULAR TUDULAR 
1 /350V 2/- 50/350V 5/8 
2 /350V 2/3 
4/450V 2/3 
8/450V 2/8 
16/450V 3/- 
32/450V 3/9 
2ó/25V 1/9 
50/25V 2/- 
50/50V 2/- 

100/25V 3/- 
250/25V 3/- 
500/12V á/- 
8+8/450V 3/6 
8 +16/450V 3/9 
16+16/450V 4/3 
32 +32/350V 4/6 

FAMOUS 
MAKES 

CAN TYPES 
16/450V 

4/. 
100/270V 5/6 
2,000/6V 4/- 
5,000/6V 5/. 
32 +3:7350V á/- 
32+32/450V ó/- 
32 +32 +32/350V7/. 
b0 +50/350V 7/- 
ó4+120/350V 11 /6 
100 +200 /275V 12/6 

COMPLETE RADIO 
£4.19.6 post free 

4 Mullard valves, 5in. speaker, frame aerial. 
4 pre -set stations. 1 long, 3 med. wave. 
Superhet Circuit. BRAND NEW. 
Size 9 x 6 x 511n, high. Tested by us ready 
for use. 200 /250 v. A.C.-D.C. Mains. 

DE LC Si; MODEL as above but with 
illuminated dial. Fully tunable over 
Medium and Long Wave. 5 inch speaker. 
Bargain £5.19.5, post free. Tested by us 
before des,atch. 

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

STANDARD, 250.0.250, 80 mA, 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v. 

a. or 4 v. 2 a. 22/6, ditto, 350.0. 350 29/8 
MINIATURE 200 v. 20 mA, 6.3 v,1 a... 10/6 
MIDGET, 220 v. 45 me, 6.3 v. 2 a. , 15/8 
SMALL, 220 -0 -220, 50 me, 6.3 v. 2 a, - 17/8 
STD., 250 -0 -250, 65 mA, 6.3 v. 3.5 a. 17/6 
HEATER TRANS. 6.3 v. 10 amp. . 
Ditto, tapped sec. 2, 4, 6.3 v., 11 amp. 

. 
8/8 

Ditto, sec. 6.3 v. 3 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 TRANSFORMERS, 150 w. 22/8 
0, 120, 200, 230, 250 v., 500 w. , 82/6 
BULLARD "510" Mains transformer ,. 30/- 

O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/8. 
Multiratio, push -pull, 7/6. Ditto, 10 w., 15/6. Mini- 
ature, 3134m etc 5/9. L.P. CHOKES 15 /10H. 60 /65 
mA, 5 / -; 10 H. 85 mA, 10/8; le H 150 mA, 14/ -, 

TELEVISION REPLACEMENT 
Line Output Transformers 

from 45/- each, New Stock 
and other timebase components 

Most makes available 
S.A.E. with all enquiries. 

FULL WAVE BRIDGE SELENIUM RECTIFIER: 

CHARGER TRANSFORMERS. 
a Tapped 4 au 100/ 

Tapped input 5/6. 
250 v. for at 2, ., or 12 v., 1/ amps., dad. 
2 amps., 

CAR 
4 amps., 22/8. 

CHARGER 
included. 

4 AMP CAR BATTERY CHARGER with amp 
meter Leude, Fuse Case, etc., for 8 v. or 12 v., 89/9. 

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

C.R.T. BOOSTER TRANSFORMERS 
For Cathode Ray Tubes having heater 
cathode short circuit and for C.R. 
Tubes with failing emission. Full instructions supplied, 
Type A. Optional 25% and 50% Boost, 
2V or 4V or 6.3V or 10.8V or 13.3V. 
Mains input. 12/8 

LOUDSPEAKER P.M. 3 OHM. 2/, 3, 4.ín, 19 /8 
-in. Rola, 17/6; 8in. Plessey, 19/6; 7in. x din. Rola, 
8/ -; eiin. Rola, 18/6; 10 x bin. 27/6; 10 in. Rola/ 
0 /.; 4in. Tweeter, 25/ -; 12in. R.A. 20 /.; 13+ z 
in., 45/-, 

STENTORIAN 1151012. loin. 3-15 ohms, 10 w., 55/- 

BAKER SELHURST 
LOUDSPEAKERS 

Details B.A.E. 
12ín. Baker 15w. Stalwart 
3 or 15 ohms, 45- 13,000 

12in. Baker Stalwart, Foam 
Suspension, 15 ohms, 40- 
13,500 c.p.a 96 
12in. Stereo, Foam Sus - 
peneion, 12w., 35. 16,000 

12in. Baker Ultra Twelve, 
20 c.p.s. to 25 ko /e. 817.10 
15in. Auditorium, 35 w.. 
Base. 20 ups. to 12 kc /s, 

815 

TWIN GANG TUNING CONDENSERS. 365 pF, 
miniature lin. x 14ím x 1 }in., 10/ -, 500pF Standard 
with trimmers, 9 / -; midget, 7/8; with trimmers, 9/- 
SMALL 3 gang 500 pl', 17/ -, 
SINGLE 25 pF, 50 pF, 75 pF, 100 pF, 160 pF, 5/6. 
Solid dielectric 100, 300, 500 pF, 3 /8. 
CONDENSERS. New stock. 0.001 mid, 7 kV; 
T.C.C., 5/6; Ditto, 20 kV, 9/8; 0.1 mid., 7 kV, 9/6. 
Tubular 500 v 0.001 to 0.05 mid., 9d., 0.1, 1 / -; 
0.25, 1/8 0.5/500 v., 1/9. 0.1/350 v., 96. 0.1/1,000 v. 
0.111,000 v., 1/9; 0.1 mid., 2,000 volte, 3/6. 
CERAMIC CONDS. 500 v. 0.3 pl' to 0.01 mfd., 96. 
SILVER MICA CONDENSERS. 10% 5 pF to 500 pF. 
1/ -; 600 pF to 3,000 pF, 1/3. Close tolerance. 
(± 1 pF) 1.5 pF to 47 pF, 1/6. Ditto 1% 50 pF 
to 816 pF, 1/9; 1,000 pF to 5,000 pF, 2 /-. 

465 ko /s SIGNAL GENERATOR 
Total coat 15/ -. Uses B.F.O. Unit. 
ZA 30038 ready made. POCKET 
SIZE 2/ x 48 x lin. Slight modifications 
required, full instructions supplied. 
Battery 8/6 extra 69V 18V, Details 
S.A.E. 

Wavechange Switches. 2 p. 2 -way 
long spindle, 3/6; 8 p. 4 -way 2 wafer, long 
spindle. 6/6; 2 P. 6 -way, 4 p. 2 -way, 4 P. 
3-way, long spindle, 3/6; 3 p. 4 -way, 1 p. 
12 -way, long spindle, 3/6. 
Wavechange "MAKITS ", Wafers avail- 
able; 1 p. 12 wafer, 2 p. 6 wafer, 3 p. 4 wafer, 
4 p. 3 wafer, 6 p. 2 wafer, 1 wafer, 8/8; 
2 wafer, 12/6; 3 wafer, 18 / -; additional 
wafers up to 14, 3/G each extra. 
Toggle Switches, s.p., 2/ -; d,p 3/6; d.p.t.d., 4/ -. Ex. Govt. s.p.d.t., L-. 

CRYSTAL MIKE INSERT 
6/6 

Precision engineered, 
Size only lain, die, x }in. 

ACOS 89 -1 DE LUXE STICK MIKE 35/- 

Valveholders, Pax, int. oct., 4d. EA50 
6d. B12A, CRT. 1/3. Engl. and Amer. 4, 
5, 6 and 7 pin, 1 / -. MOULDED Mazda and 
ant. oct.. 6d.; B7G, BOA, B8G, B9A, 9d. 
B7G with can, 1 /6. BOA with can, 1/9. 
Ceramic EF50, B7G. BOA, int. oct., L.. 70G, BOA cans, 1/- each. 

THE ORIGINAL 

RADIO COMPONENT 
Our written guarantee with every purchase. Bus 133 or 69 pass door 

S.R. Station Selhurst 
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Volume Controls 80 CASLH COAX 
Semi -air spaced 51e. 
Stranded core. 

ÓáI d . 40 yds. 17/8 . r 
60 yds. 25/- 

Fringe Quality 
I Az spaced. f- yd. 

Long spindles. 
5 K ohms to 
No. 8w. 
3/. 

Linear or Log 

Midget 
2 Meg. 
D.P.Sw. 

4/6 
Tracks. 

TELESCOPIC CHROME AERIALS. 13in. extending 
to 431e., 6/8 ea. Coax Adaptor Plug, 1/8 extra. 
TRIPLEXER8 Bands 1, II. III ., 12/8 
COAX PLUG 1/- LEAD SOCKET.. 9/- 
PANEL SOCKETS 1/- OUTLET BOXES 4/6 
BALANCED TWIN FEEDER yd. Bd. 80 or 300 ohm& 
DITTO SCREENED per yd. 1 /8. 80 ohms only. 
WIRE -WOUND POTS, 3 WATT. Pre -set Min. 
TV Types. All values 10 ohms to 25 K. 3/- ea. 
30 K., 50 K., 4/ -. (Carbon 30 K., to '2 meg., 8/ -1. 
WIRE -WOUND 4 WATT Pots. Long spindle. 
Values, 00 ohms to 50 K., 6/6; 100 K., 7/8. 
PHILIPS TRIMMERS, 0 -10 pF, 3 -.30 pF, 1 / -. 
TRIMMERS, Ceramic. 30, 50, 70 pF, 9d.; 100 pF, 
130 pis, 1 /3; 250 pF, 1/6; 500 pF, 750 pF, 1 /9. 
TRIMMER, 1000 pF, with knob, 2/ -. 
RESISTORS. Preferred values. 10 ohms to 10 meg, 
J w., 4d.; ; 4d.; 1 w., 8d.; 11 w., 8d.; 2 w., 1/ -. 
HIGH STABILITY. i w., 1%, 2/ -. Preferred values. 
10 O to 10 meg. Ditto 5 %, 100 0 to 5 meg., 9d. 

5 wall r WIRE -WOUND RESISTORS l 113 
lo watt 
15 watt 5` 21 ohms- 10,000 ohms Y 
12.1K to 5oK 10 w .. .. .. .. al- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play 71e, reel, 2,40011. 80/- Spare 
Pie. reel, 1,20011. 37/6 Plastic 

Long Play 7In. reel, 1,000 ft. 35/- Reels 
Silo. roe, 1,200ft 28 /8 Sin. 1/6 
51n. reel, 900ft. 18/8 4111, 2/- 

3in. 2/- 
Standard 7in. reel, 1,200ft 251- 511D. 2/- 

sin. real, ROOft 18 /- lin. 2/6 
"Instant" Bulk Tape Eraser and 
Head Defluxer. 200 /250 v. A C.. 27/8. 

CRYSTAL sET 8u0sLdT, Si-. 
CRYSTAL DIODE G.E.C'., 2/ , OEX34, 4/ -. 0ß81, 3/ - 
HIOIS RESISTANCE PHONES. 4,000 ohms, 15/- pr. 
SWITCH CLEANER, Fluid squirt spout, 4/6 Ou. 

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

Tunable channels 1 to 5. Gain 18db. 
ECC84 valve. Kit price 29/6 or 49/6 
with power pack. Details 8d. (PC 84 
valves If preferred.) 

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

I'axolin Panels, 10 x 8 in.. 2/ -. 
Miniature Contact Cooled Rectifiers. 
250V 50mA, 7/8; 250V 60mA, 8/0; 250V 
85mA,. 9/6; 200mA, 21/ -; 300mA. 27/6. 
TV etc., Silicon Sub.-Min. Rectifier. 126V. 
300mA, 6/6; 250V, 300mA, 14/6. 
Selenium Rect. 300V 85mA. 5/ -. 
Coils Wearlte "P" type, 3/- each. 
Osmor Midget ' Q" type, adj. dust core, 
from 41- each. All ranges. 
Teletron D.W.R. L. and Med. T.A.F. 
with reactions. 4/- Mea wave D.R. 3/6. 
Ferrite Aerials, M., 8/9; M. and L.. 12/6. 
Osmor Ferrite Rod Aerials. L. and M. 
for transistor circuits, 10/- each. 
Ferrite Rods, 8 x tin., 3 / -; 8 x 5 /161n., 3 / -. 
H.F. Chokes. 2/6. Osmor QCI, 8/9. 
T.R.F. Coils, A /HF, 7/- pair; HAX. 3/ -. 
Repanco DRR2, 4/ , DRX1, 2/6. 
Radio Screwdriver, Sln., 6d. 
Neon Mains Tester Screwdriver, 5/- 
Solder Radiograde, 4d. Pd., ilb. 5/- 
Black Crackle Paint. Air drying, 3/- tin. 

Aluminium Chassis, 18 s.w.g. Plain 
undrllled. 4 sides, riveted corners, 
lattice Axing holes. 211n. sides, '7 x 41E. 
4/8: 9 x 71n.. 5/9; 11 x 7in., 6/9: 13 x Sin., 
8/8; 14 x llln., 10/6: 15 x 141n., 12/8: 
18 x 16 x 3ín., 16/6. 
Aluminium Panels, 18 s.w.g., 12 x 121n. 
4/6; 14 x (in., 4/ -; 12 x Sin., 3/ -: A x 
2/3, 8 x 6ín.. 2/ -. 

6 TRANSISTOR RADIO MED. & 
LONG WAVE KIT 

First class components to make a 6 
transistor 2 wave band superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors ferrite 
aerial printed circuit, 881n. x 261n., but 
EXCLUDING speaker and cabinet. P. & 
P. 2/6. Simple instructions 1/8 (Free 
with kit). 
Speakers, 35 ohm, 7 x 41n. *A 25/- Jw.a10 extra or 381n. round 19/6 extra. 

TV Plug -in "V" Aerial 1616 
JACKS. English open circuit, 2/6. Closed drattlt, 
4 /S. (lrundig type, 3 pin, 1 /3. 
JACK PLUGS. English, S / -; Screened, 4/-. Grundlg, 
3 pin, S/8. 

Wirewonnd Est Speaker Control, 10 0 S / -. 
ALADDIN FORMERS and cores, fin., 8d.; lin., Dd. 
0.11n. FORMERS 5937 or 8 and cans TV1 or 2, lin. 
sq. x 251e. or í1n. sq. x l lin.. 2/- wdh cores- 

SLOW MOTION DRIVEL 4:1, 9/8. 
SOLON IRON, 23 W, 200V or 230V, 24/-, 

JASON FM TUNER COIL SET. 
29/-. H.F. coil, aerial coil, oscillator 
coil, two 1.f. transformers 10.7 Mc /s, 
detector transformer and heater choke. 
Circuit and component book using four 
6AM6, 2/6. Complete Jason FMT.I 
Kit. Jason chassis with calibrated dial, 
components and 4 valves, 26.5.0. 

MAINS DROPPER. 3 x 11ín. With adjustable 
slider... 0.:IA, 1,000 ohms, 4/8; 0.2A, 1,000 ohms, 4/9. 
LINE CORD. 0.3A 60 ohms per foot, 0,2A 100 ohms 
per foot, 22 -way, 1/- per foot; 3-way 1/- per foot. 
MIKE TRANS. 60.1, 3/9; 60:1, potted, 10 /e. 
P.V.C. Coon. Wire, 6 colours, single or stranded, 24. 
yd. Sleevieg, 1.2mm, 24.; 4min, 8d.; Rmm, 5d. yd. 
SPEAKER FRET. Gold cloth, 17 x 25in., 5/ -; 25 x 

3510., 10/ -. Tyeaa, various colours, 52in. wide, from 
0/- It.: ''2610. wide, from 5/- ft. Samples, S.A.E. 

Expanded Metal, Gold, 12 x 1210., 8 / -. 

I.F. TRANSFORMERS 7/8 pair 
485 kc /s slug tuning miniature oan 
If x t x fin. High Q and good band 

width. Data sheet supplied. 
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MONARCH RECORD PLAYER 

-,s 

BUILD IT YOURSELF eaieg 4 -SPEED ESE 
MONARCH AUTOOHANGER 

READY BUILT SW. AMPLIFIER, HANDSOME 
PORTABLE CABE. HIGH FLU.. ° LOUD- 
SPEAKER. FULL INSTRUCTIONS SUPPLIED. 

Total "la. 212.1 0.0 Carr. and Ina 5/ , 
RECORD PPeLATERa BARGAINS 

4 Speed Autochangers: 
19 8 Collaro COO .. .. 

ESE. U.A.14 .. .. .. 27.10.0 
SSE. U.A.12, Stereo/MOno .. 28.5.0 
Garrard' "Autosllm" .- 27.19.8 
4 Speed Single Players: 

Mk. II .. 82 .0.0 Model 4SP .. 
Garrard 4 HF Transcription 217.19.8 

Garrard Ste o Heads 62 62 extr 
All Sapphire Styli! available from 6/ -. 

"REGENT" 4 VALVE 
.. 96 " 

RANGE 
VALVES 

KIT PRICE 
£6. 6. O. 

Garr. 4/- 

PRINTED CIRCUIT BATTERY 

PORTABLE KIT 
Medium and long wave. Powerful 7 x 4in. 
high Plus Speaker. T.C.C. Printed Circuit and 
condensers. Components of finest quality 
clearly Identified witn aeeemhly Instructions. 
Osmor ferrite Aerial Cons. Rex10e covered 
attache case cabinet. Sise 121n. a 8in. x 4in. 

Batteries used B126 (L5512) and ADM (L5040). 

10/9 extra. Instructions 9.1. (free with kit), 

COMPONENT SHOP 337 WHITEHORSE ROAD 

SPECIALISTS WEST CROYDON 
Telephone TI-10 1665 

(Export welcome. Send remittance 
and extra postage). P. and P. charge 1 / -, over £3 post free. C.O.D. 2/ -. 

ARDENTE TRANSISTOR 
TRANSFORMERS 

Type D3035, 7.3 CT: Push Pull to 3 ohms 
for 0072, etc. 1 x t x fin., 9/8. 
Type ÖC eta 1.7 s : 1Cf . us Pull Driver 

Type D3058, 11.5 : 1 Output to 3 ohms for 
0072, etc.. 1 x t x lin.. 9/6. 
Type D167. 18.2 : 1 Output to 3 ohms fpp 
OC72, etc., I x i x lin.. 12/ -. 
Typo DIN. 4.5 : 1 Driver Transformer, 
Ixix lin.. 10/-. 
Type D2ll 8.5 : 1 Driver Transformer. 
i it 1 x Fin., 10 / -. 

ARDENTE TRANSISTOR 
VOLUME CONTROLS 

Type VC1545, 5K with switch, dia. 0.9ín.; 5/. 

Deaf aid ear piece ixtal or magnet c7í7/6.0 
8 

. WEYRAD 
COILS AND TRANSFORMERS FOR HVPRRT ETWITH INTI DCIRCÚ 

AND FERRITE ROD AERIAL 
Long O1an. 

rod, 7/161n. diametteer, 208pF - 

tuning, 12/6. 
Oscillator Coll P50 /1AC. Medium wave. 
For 176pF tuning. 5/4. 
1st and 2nd 1.F. Transformers- P50 /20C. 
470 ko /e. 11/161n. dia. by fin. high. 5/7. 
3rd I.F. Translormer5- P50/3CC, to feed 
diode detector,6 /..Spare CoresBd. each. 
Driver Transformer- LFDT2. 1 5/16 x 
i x 1fin., 9/6. 
Printed Circuit -PCA1. Size 29 a 81111. 

Ready drilled and printed with com- 
ponent positions. 9/6. 
7 x 4ín.. 35 ohm Speaker. 25/ -. 
31ín. round 35 ohm speaker. 19/6. 
These components are approved by 
transistor makers and performance 

is guaranteed. - 

Constructor's Booklet 2/ , 
NEW MULLAHS) TRANSISTORS 

Audio 0071 
72 7 / 

/6RF 
0C45 8/8 

Sub -miniature Electrolytics (15V). 
1µF, 2µF, 41.1F, 5µF. 8µF, 16mfd. 214F, 
5011F. 100µF, 2/6. Diodes OA70, 0A0I. 3/-. 

4/ -. - 

B.B.C. Pocket 2 Transistor. M.W. 
and L.W. Radio Kit, 22/6. PhOnes 7/6 
or deaf aid earpiece. 7/6. Batt. 2/3. 

'P.W." POCKET 0 - 

TRANSISTOR KIT MK.II WITH - 

LATEST OS NIOR MODIFICATIONS, 
ALL PARTS, PRINTED CIRCUIT 
AND NEW CABINET, OSMOR 

DESIGNED KIT. 88.15.0. -. 
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Easy - to - build kit - sets of 

PRACTICAL WIRELESS 

DAY TROM 

July, 1962 

) highest quality at lowest cost 

SINGLE SIDEBAND ADAPTOR, 
Model SB -10U. May be used with 
most AM transmitters. Less than 
3 w. R.F. input power required for 
IO w. output. Operation on 80, 
40, 20, 15 and IO m bands on USB, 

SB -IOU LSB or DSB ... ... ... E37.6.0 
AMATEUR TRANSMITTER. Model DX -40U. 
Self- contained. 80 -10 m. Power input 75 w. C.W., 
60 w. peak, C.C. phone. Output 40 w. to aerial. 
Provision for V.F.O. ... ... ... £32.10.0 
VAR. FREQ. OSCILLATOR. Model VF-1U. 
Calibrated 160-10 m. fundamentals 160 -40 m. Ideal 
DX-40U and similar transmitters ... El I.2.0 
R.F. SIGNAL GENERATOR. Model RF -I U. 
Gives accurate source of R.F. up to 100 Mc /s on 
fundamentals and 200 Mc /s on harmonics. Up to 
100 mV output on all bands LI1.18.0 
AUDIO SIGNAL GENERATOR. Model AG -9U. 
10 c/s -100 kc /s, switch selected. Distortion less than 

0.1%. 10 v. sine wave output metered in volts and 
dB's ... ... ... ... ... ... EI9.19.6 
VALVE VOLTMETER. Model V -7A. Measures 
volts to 1,500 (C.C. and R.M.S.) and 4,000 pk to pk. 
Res. 0.102 -1,000 MD. D.C. input impeded. II M.S. 
With test prods, leads and standardising battery. 

E13.0.0 
PORTABLE SERVICE OSCILLOSCOPE. Mode 
OS -1. Compact portable scope ideal for servicing and 
general work. Y amplifier sensitivity 10 mV /cm 
response. 3 d8 10 c /s -2.5 Mc /s. Time base 15 c /s- 
I50 kc /s. Printed circuits. Case 7j x 41 x 12jin. long. 
Wt. only 101 lb. E19.10.0 
Sin. OSCILLOSCOPE. Model O -12U. Wide - 
band amplifiers essential for TV servicing. F.M 
alignment etc. Vertical freq. response 3 c /s -5 Mc /s 
without extra switching. T/B covers 10 c/s -500 kc /s 
in 5 ranges ... ... ... ... ... 436.10.0 
RES. -CAP. BRIDGE. Model C -3U. Measures 
capacity 10 pF -I,000 µF, resistance 101X1-SMC2 and 
power factor. 5-450 v. test voltages. Safety switch. 

48.6.6 
SINGLE CHANNEL AMPLIFIER. Model MA -I2. 
10 -12 watt Hi -Fi amplifier. Extremely low distortion 
and wide frequency range ... ... . ... E10.19.6 
HI -FI EQUIPMENT CABINETS. Range available 
to meet various needs. Details on request. (MAL- 
VERN equipment cabinet illustration bottom left) 

from El 1.12.6 to E18.10.0 
GRID DIP METER. Model GD-I U. Coverage from 
1.8 Mc s to 250 Mc /s. Complete set of plug -in coils 
provided ... ... ... ... ... 410.9.6 

MALVERN 

TAPE RECORDING/ 
PLAYBACK AMPLI- 
FIER. Model TA -I. 
Monaural (TA -IM) 

418.2.6 
Conversion unit to 
Stereo 46.10.0 
Stereo (TA -IS) 423.6.0 9 

THE "MOHICAN" 
GENERAL COVERAGE 
RECEIVER. Model GC -I U. 
Fully transistorised, including 
4 piezo -electric transfilters. 
The very latest and an 
excellent portable or general 

purpose receiver 
for the Amateur and short -wave listener 

£38.15.0 
AMATEUR TRANSMITTER. Model DX -I00Ú 
Covers all amateur bands. 160-10 m. 150 w. D.C 
input. Self contained including power supply. 
Modulator, V.F.O. (illustration bottom right) 

E71.10.0 
SHORTWAVE TRANSISTOR PORTABLE. 
Model RSW -I. Two short bands, trawler and 

6- TRANSISTOR PORTABLE. Model UXR -I 
Prealigned I.F. transformers, printed circuit, 7 x 4in. 
high flux speaker. Real hide case ... E14.3.0 
HI -FI F.M. TUNER. Tuning range 88-108 Mc /s. 
Tuning Unit (FMT -4U) with 10.7 Mc /s I.F. output 
(E3.2.0 inc. P.T.) I.F. Amplifier (FMA -4U) complete 
with cabinet and valves (LI1.11.0). Total E14.13.0 
6 -W STEREO AMPLIFIER. Model S-33. 3 w /chl 
inputs for radio /tape and gram., Stereo or Mono 
ganged controls. Sensitivity 200 mV. ... E12.8.6 
HI -FI 16W STEREO AMPLIFIER. Model S -88 
20 mV basic sensitivity (4 mV model available, 716 
extra). Ganged controls. Stereo /Mono gram., radio 
and tape recorder inputs. Push -button selection. 
Two -tone grey metal cabinet ... ... E26.12.6 
TRANSCRIPTION RECORD PLAYER. Model 
GL -58. Goldring -Lenco four speed unit. G.60 
pick -up arm and infinitely variable speed adjustment 
between 33 and 80 r.p.m. with fixed speed at 16 r.p.m. 
Balanced turntable (3f lb.). Stereo ... E19.12.6 
HI -FI SPEAKER SYSTEM. Model SSU -1. 
Ducted -port bass reflex cabinet "in white ". Twin 
speakers. Pedestal model LI1.15.0. Bookcase 

F.M. TUNER 

S.33 

S.88 

DX-40U 

UXR-I 

OS-I 

SSU-I 

"PACKAGED DEALS" of Hi- 
Fi equipment including TAPE 
DECKS, RECORD PLAYERS 
and DECCA ffss PICK -UPS. 

GC-1U 

"COTSWOLD" HI -FI SPEAKER SYSTEM. 
Acoustically designed enclosure "in the white ". 
26x23 x 15 }in. 12ín, bass speaker with tin. speech 
coil, elliptical middle speaker. Pressure unit covers 
the full freq. range of 30- 20,000 c /s., complete with 
cross -over unit, level control, etc. ... 421.19.0 
COMPLETE MATCHED STEREO OUTFIT. 
Includes RP -I U record player, S -33 amplifier and twin 
SSU -I speaker systems. (Pedestal speaker legs 
optional [2.2.0) 
STEREO CONTROL UNIT USC -I. Luxury 
model with press -button inputs to suit any pick -up or 
tuner and most tape - 
heads. Output 1.3 v. 
R.M.S. per channel. 
Printed circuit con- 
struction ... 418.18.6 

STEREO H EAD PREAMPLI- 
FIER USP -I. Ideal for boosting 
tape -head ou tput and low output 
pick -ups (e.g. Decca ffss) 46.17.6 

DX-1000 

Deferred Terms available on orders over f10 Prices include free delivery UK 

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

NAME 

ADDRESS 

PW7 

DAYSTROM LTD. 
.Dept. P.W.7, GLOUCESTER, ENGLAND 

A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 
r 
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Editorial and Advertisement 
Offices: 

PRACTICAL WIRELESS 
E George Newnes Ltd., Tower House = 
= Southampton Street, W.C.2. 

( d George Newnes Ltd., 1962 E 

Phone: Temple Bar 4363. 

Telegrams: Newnes, Rand, London. 
E Registered at the G.P.O. for trans- 
E mission by Canadian Magazine Post. _ 

SUBSCRIPTION RATES 
including postage for one year 

E Inland - - - - £1.9.0 per annum 

Abroad - - - - £1.7.6 per annum 

E. Canada - - C1.5.0 per annum 
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The Editor will be pleased to consider 
articles of a practical nature. Such = 

= articles should be written on one side 
rE of the paper only and should contain = 
E the name and address of the sender. 
= Whilst the Editor does not hold himself = 

responsible for manuscripts. every 
= effort will be made to return them If a = 
E stamped and addressed envelope is s 
= enclosed. All correspondence intended = 
E. for the Editor should be addressed: _ 
= rise Editor. PRACTICAL WIRELESS, 
E George Newnes Ltd., Tower House, _ 
= Southampton Street, London. W.C.2. = 

Owing to the rapid progress in the E 
= designs of wireless apparatus and to = 

our efforts to keep readers in touch 
= with the latest developments, we give = 

no warranty that apparatus described 
= in our columns is not the subject of 
= letters patent. _ 
= Copyright in all drawings, photo- - graphs and articles published in = 

PRACTICAL WIRELESS is specifically = 
reserved throughout the countries = 

= signatory to the Berne Convention and = 
E the U.S.A. Reproductions or imitations E 
E of any of these are therefore expressly 

forbidden. PRACTICAL WIRELESS 
= incorporates "Amateur Wheless." 
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TRANSISTOR SETS 
T11E word "transistor" has acquired a particular meaning in 

the lay mind -to the radio enthusiast and the technically 
knowledgeable, it means a semiconductor device, but to 

the man in the street it stands for any form of miniature radio 
receiver. Over the past few years, the use of these small receivers 

has grown enormously and has certainly revived interest in sound 

radio; nowadays, it appears to be the "done thing" to have at 

least one transistor set (ór "transistor "). Naturally, as time goes 

on these receivers are being continually improved in running 
costs, sensitivity, and more particularly in the volume of sound 
which they will produce. In fact, some sets give so much output 
that they are considered objectionable; it was last summer when 

objections to the invasions of privacy by sounds from portable 
radios reached their height and several towns passed bye -las 
prohibiting the playing of portable radio receivers in public 
places. In London, buses carried notices pointing out that the 

operation of portable receivers could not be permitted. 
The bye -laws and the notices in public places gradually seemed 

to take effect last year, and, late in the summer, it was rare to 

hear portable sets playing in the open air. However, no doubt 
many more receivers have been bought this year, and to their 
owners they will still be novelties. This seems to us to be the 
main reason for the annoyance caused by these sets; their owners 

play them in many instances not because they are interested in or 
really require to hear the programmes, but because they are 

using a new gadget. For the radio enthusiast who builds his own 

portable receiver, the same sort of problem does not arise since 

he is accustomed to such circuits and they have no novelty 

value for him. 
It is to be hoped that as transistor radios become even more 

commonplace, their indiscriminate use will be reduced. Unless 

this happens, more definite steps must certainly be taken to 
discourage the playing of portable receivers in public places.; 

THE PILKINGTON COMMITTEE 
At the annual conference in Bournemouth of the Radio and 

Television Retailers' Association, an attack was made on 'the 
Pilkington Committee by several speakers. In the words of. one, 

"the delay of its report was enough to put any industry on. the 
rocks ", and another speaker said that the Postmaster -General 
must act swiftly when the Committee reported -"any further 
delay in forming a clear policy would be disastrous to the 
industry ". 

Whether or not commercial broadcasting will be introduced 
is not known at the time of writing, nor has any hint been given 

of the future of sound broadcasting in this country. With all 

committees, reports take a long time to produce since often it is 

difficult for members of the committee to meet sufficiently 

regularly; however, in view of the very urgent nature of the 

problems which the Pilkington Committee was set up to investi- 

gate, the opinion is widely held that the final report should 
have been made sooner or that an interim report should have 

been issued. 
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Our next issue dated August, will be published on July 6th. 
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NEWS AT HOME 
AND ABROAD 

Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

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

Region Total 
London .. 644,942 
Home Counties 599.079 
Midland . 432,793 
North Eastern .. 463,909 
North Western 398,951 
South Western 353,924 
Wales and Border Counties .. 204,995 

Total England and Wales .. 3.098,493 
Scotland 
Northern Ireland .. ,. 107.431 

Grand Total .. .. .. 3,538,507 

New Technical and Programme 
Facilities for Broadcasting House 

THE BBC's new eight -floor 
Broadcasting House ex- 

tension, occupying some 11 
acres in Portland Place, London, 
contains a number of new and 
improved technical and pro- 
gramme facilities in addition to 
extensive and much needed office 
accommodation. 

A large modern Control Room 
has been built which is now the 
BBC's main London Control 
Room for sound broadcasting 
where the Home, Light and 
Third Programmes and Network 
Three are assembled. For this, a 
range of specialised equipment 

July, 1962 

such as control desks, amplifiers, 
and switching systems has been 
designed and installed by BBC 
engineers. 

The various sections of the 
new Control Room were brought 
into operation progressively. The 
most careful planning and execu- 
tion of the transfer of the con- 
nections of some 900 lines was 
necessary to ensure the smooth 
changeover of facilities from the 
old Control Room without inter- 
ruption to any of the services. 
In this, BBC engineers, with the 
close co- operation of Post Office 
engineers, were able to provide 
the circuits to the new Control 
Room as and when required. 

The extension building also 
contains a new television switch- 
ing centre which is the focal 
point for the vision circuits of 
the BBC television distribution 

network feeding regional studio 
centres and transmitting stations 
throughout the country. 

As a final stage in these 
developments, work has started 
on the construction of new sound 
studios on the basement floor of 
the extension building and it is 
proposed also to provide a tele- 
vision news interview studio in 
this area. The sound studios will 
include two drama suites as well 
as general purpose talks and 
discussion studios. 

Cabling for Railway Colourlight 
Signalling System 

A CONTRACT to supply and 
install cable as part of the 

colourlight signalling system 
now being installed by AEI - 
GRS Ltd. for the London Mid- 
land Region of British Railways 
has been awarded to the Con- 

The sound control room of the new Broadcasting House extension in 
London. This room houses the Technical Operations Supervisor's desk 

(on the right) and the Main Control desk. 
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struction (Cables and Lines) 
Division of Associated Electrical 
Industries Ltd. 

The contract will involve the 
supply, installation and termina- 
tion of more than 100 miles of 
twin 660V cable and multi -core 
250V cable. The cable will be 
laid alongside the railway track 
between Colwich and Rugby and 
will provide the power for the 
signalling and route interlock- 
ing system. 

The cable is to be produced by 
AEI Cable Division and will be 
manufactured at its Lydbrook, 
Gloucestershire, factory. 

"Call Nurse" Equipment for 
Harlow New Town Hospital 

ACONTRACT for patients' 
communication system in 

Harlow New Town Hospital has 
been placed with Hadley Tele- 
phone and Sound Systems Ltd. 

The contract forms part of 
the hospital's construction pro- 
gramme, which provides for 169 
beds in a maternity wing and 
general ward block. 

The Hadley equipment to be 
installed will include the " call 
nurse " patient -to -nurse visual 
and sound signalling system, and 
this will be the first major in- 
stallation to use the new multi- 
service unit, which can be held 
easily in the patient's hand and 
which provides at a touch a 
micro -speaker and nurse -calling 
push button, a radio programme 
selector switch, volume control 
and an over -bed light switch. In 
the Harlow hospital the units will 
give five -channel radio -BBC 
Home and Light programmes, 
sound for BBC and Independent 
Television and a channel for 
hospital internal broadcasting. 

Mullard maser for GPO Satellite 
Communication Ground Station 

A TRAVELLING wave maser 
amplifier designed and built 

by scientists at Mullard Research 
Laboratories was installe d 
recently at the GPO Satellite 
Communication Ground Station 
at Goonhilly Downs, Cornwall. 

Operating at 4170Mc /s, the 
maser will be used in the first 
stage of the receiver to amplify 
signals relayed across the 
Atlantic via the communications 
satellite Telstar, expected to be 
launched in June from Cape 
Canaveral. 

Because of its ability to 
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Four of the fifteen remotely -controlled machines for recording newSt 
despatches in the new Broadcasting House extension. 

amplify without introducing 
appreciable noise the maser 
enables the power of the satellite 
transmitter - and consequently 
the payload requirements of the 
launching rocket -to be reduced 
so that this form of communica- 
tion becomes practicable. 

The signal applied to the maser 
input is expected to be of the 
order of 10 -12W or even less. 
Conventional, thermionic devices 
if used to amplify a signal of this 
small magnitude would produce 
an unacceptably high noise level. 
However, the maser behaves as a 
virtually noiseless amplifier since 
it operates at a very low temp- 
erature (in the present case about 
2 °K -i.e., -271 °C) and, more- 
over, does not depend for its 
operation on an electron beam. 
To maintain it at the required 
temperature the device is im- 
mersed in liquid helium. 

Radar Display Units 
THIRTY radar displays, type 

3A, manufactured in RCA 
Great Britain Ltd.'s Sunbury -on- 
Thames factory to Ministry of 
Aviation specifications, are being 
supplied as a part of the 10 fully 
transistorised Solartron radar 
simulator systems for the Royal 
Swedish Air Force. 

The type 3A radar display is 
a general compatibility radar 
display utilising a 12in. tube and 
housed in a rectangular " table 
top" cabinet. It has a maximum/ 

minimum range display ratio off 
6:1 with a minimum range of 10 
nautical miles. It can be used as 
a display for radar equipment 
operating in any band and ̂ 10 
radar simulators. 

Private Automatic Telephone 
Exchange 

A PRIVATE automatic branch 
telephone exchange for 

export only and of particular, 
value to small business concerns 
overseas where an inexpensive 
and reliable communicat)oq. 
system is required, has been, 
introduced by telecommunica- 
tions division of Associated 
Electrical Industries Ltd. The, 
equipment will provide nine: 
internal extensions and three 
lines to the local exchange. 

The essential feature of AO 
system is that the mans al 
operator normally required to 
receive incoming exchange calls' 
is no longer necessary since all 
incoming calls are routed to one 
or more selected extensions. 

Automatic transfer facilities 
enable the exchange caller to be 
transferred from one extension 
to another in the same system ifs 
required. Outgoing calls via the- 
public exchange can be dialled 
directly from any extension, andl 
all internal calls are automa'ri 
cally connected by dialling.' "Id 
the event of a power failure each' 
exchange line is automatically, 
connected to a selected extension. 
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PERSONAL 

TRANSISTOR 
SUPERHET 

NDIVIDUAL listening with earphones, a 
single earpiece, or a miniature " personal " phone 
makes quite sure that others are not disturbed, 
an`d this type of reception is often very convenient. 
The set described here . is for this purpose and 
has the control knobs at one end of the case so 
that the completed receiver will easily slip into 
a pocket. 

The case holds a " personal " type of earphone, 
so that the whole set is self- contained. If a pair 

2 FT1 

1 

Ferrite slab R1 
aerial 

11 

It 

R4 

of headphones with two earpieces is preferred 
this is quite in order. A lightweight pair of ear - 
phones can give very good results indeed with 
very good quality reproduction. A single head- 
phone, attached to a length of thin twin flex, could 
also be used. 

Circuit 
The receiver is a superhet and the circuit is 

shown in Fig. 1. A home -wound ferrite slab 

2 
56k 

56k 

-ve line 

l 

R7 Output 47k p 

208pF 

0,05yF 2 

IMP 

411. 

250pF 
C 

TC2 
50pF 

1 
9V 

battery 

ó wim 
+ C9 

50u F 

025uF 
C6 

0.01 F 

176pF 

Sensitivity 

+ve line 

R8 
10k 

C8 - 
30NF + 

R9 
4700 

S1 
On /Oft 
switch 
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aerial tunes medium waves, but 
a ready -made rod or slab aerial 
would be equally satisfactory. 
The circuit is simplified and has 
one I.F. stage, followed by the 
diode detector and an audio 
amplifier. A 25k potentiometer, 
with switch, acts as sensitivity 
control. The circuit is for use 
with a 6V to 9V battery and a 
small 9V battery such as the PP3 
will have a long life. Selectivity 
is very much better with this type 
of circuit than with the simple 
type of TRF receiver which is 
often employed for headphone 
reception. 

The receiver fits in a plastic 
box approximately 31-in. x 6in. x 
lain. (outside dimensions). This allows sufficient 
free space to make construction easy. Holes are 
drilled at the end of the box to take the tuning 
condenser and potentiometer. The condenser is 
fixed with short 4B.A. bolts, a washer or two being 
placed between box and condenser if necessary. 
About two washers will also be needed between the 
potentiometer and box. The spindle is sawn off to 
match the length of the condenser spindle. This 
can most readily be done while holding the 
unwanted end of the spindle in a vice. 
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Aerial 
The ferrite slab is 3in. x ;in. x }in. and fits in 

slots filed in two pillars of insulating material, as 
in Fig. 2. These pillars can be of wood, solid 
ebonite or similar material, or they may be cut 
from insulated tubing. Solid pillars will need 
drilling to take the securing screws. These screws 
should be short. Metal pillars or any form of 
metal brackets are not recommended. 

For the winding, 26s.w.g. DCC copper wire can 
be used and is easy to handle. Beginning at point 
"A ", twelve turns are wound on in a compact 
pile. The wire is then bared for a short d:stance 
and twisted to form a connecting point for the 

The receiver in its closed case. 

' To Cl 
B 

12 turns 

To VC1 
and TCI 

Slab aerial 
mounting posts 

C 

58 turns 
26swg. DCC 

To+ve Bftt! 

Ferrite slab 
3 long 3/4" wide little* 

Fig. 2 -The aerial winding and mounting details. 

lead " B "; then 46 more turns are wound on, 
forming them into a pile as winding progresses. 
The whole winding of 58 turns is lin. long and 

near the centre of the slab. 
Satisfactory alignment is 

achieved by adjusting the 
oscillator coil core to suit the 
inductance of the aerial winding, 
which is fixed. If the winding is 
held together with Sellotape it can 
be moved along the slab, if needed, 
when first testing the receiver. 

If a ready -made aerial is used it 
may have a separate base coupling 
winding. If so, connect this wind- 
ing from the 0.05µF condenser 
(Cl) to the "earth" line. The 
larger winding is wired to the 
tuning condenser in the usual way. 

The receiver panel when the wiring is nearing completion. 

Receiver Panel 

This is approximately 31in. x 
44in., so that it fits in the case with 
a little clearance, and it is cut from 

paxolin. It is placed in the 
case and a 4B.A. clearance hole is 
drilled through both panel and 
case in the position shown for the 
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Resistors: 
RI 56k R6 
R2 10k R7 
R3 3.9k R8 
R4 56k R9 
RS 6800 
VRI 25k with s.p. switch 

Capacitors: 
CI 0.05µF 
C2 0.01µF 
C3 250pF 

5.6k 
47k 
10k 
47012 

C4 0.254F 
C5 0.11,F 
Co 001 µF 

COMPONENTS LIST 

C7 21,F 6V C9 501,F 9V 
C8 30µF 6V 

VC1, VC2 208, 176pF tuning capacitor with 
two SOpF trimmers (TCI, TC2) and internal 
screen. 

Tri 0C44 Tr2 OC45 Tr3 0071 

Aerial, see text; oscillator coil, white and blue 
coded !FT's (Osmor); two knobs; medium or 
high impedance earpiece or phones; plastic 
box; 9V battery; etc. 

panel -securing nut in Fig. 3 A }in. 4B.A. bolt with 
three nuts will then allow the finished receiver to 
be held in position. 

Fig. 3 shows the layout of parts on the panel. 

Tunin 

Receiver 
panel 

Ferrite slab 
aerial 

An elastic band passes through two holes and 
holds the battery. Clearance holes are drilled for 
the oscillator coil and I.F. transformer pins, and 
rough edges are cleaned up as necessary with a 

small file or a larger drill so 
that the cans fit flush with 
the panel. The aerial mount- 
ing is shown in Fig. 2. The 
two 50pF trimmers have 
their tags soldered together 
and passed through a hole, 
this point being wired to the 
receiver "earth" line. 

Take care to position the 
oscillator coil correctly or all 
connections here will be 
wrong. Note that the first 
I.F. transformer is coded 
with a white spot and the 
second transformer with a 
blue spot. These items are 
held in place by bending out 
the long tags attached to the 
screening cans. These tags 
are wired together and to 
the earth line. It may be 
found helpful to scratch 
numbers by the pins on the 
underside of the panel. 

: W7r9!,41,1.1,, 

y 
s IIHIIIHI 

lame liilnn.i;1iinSI IIIIII 
C L1 A 

To +ve I ne 

Hole z Colour spot 

To 
+ve 
line 

To R4 
and C4-- IFTI IFT2 

Tr2 , Tr3 _ l, 

To C3 To -ve ..line !`. . 

Sensitivity and On /Off switch 
Fig. 3 -The controls and panel layout inside the case. (To be continued) 

BRITISH STANDARD MEMORANDUM devicest(B.S.3494 t: Part J 1962) 

5HE British Standards Institution has been 
preparing a memorandum on light -current semi- 
conductor devices, and the first part was published 
during May (B.S.3494: Part 1). 

This first part lists the ratings, characteristics 
and other parameters of light -current semi- 
conductor devices which are regarded as the 
minimum data that should be quoted by the 
manufacturer when describing his product for 
general sale. Part 2, will deal primarily with 
methods of measuring the characteristics listed in 
Part 1. 

To facilitate the comparison of semiconductor 
devices offered by different manufacturers it is 
necessary that the data sheets describing the per- 

formance of those devices should contain, as a 
minimum, information on the essential ratings 
and characteristics. The information should be 
quoted in the same terms by all manufacturers; 
adoption of the recommendations given in Part 1 
will assist in achieving this. 

Part 1 does not specify the numerical values 
of ratings and characteristics. 

Devices primarily intended for use in industrial 
power equipment are not included in the mem- 
orandum. Similar information relating to power 
diodes, which are not covered by the memor- 
andum, will be published separately. 

Copies of this standard may be obtained from 
the British Standards Institution Sales Branch, 2 
Park Street, London W.1., price 6s. each. 
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SERVICING 
TAPE 

RECORDERS 
THE RECORDING, 
PLAYBACK AND ERASE HEADS. 

By T. S. Smith 

01-1 AST month we investigated the basic 
requirements of magnetic recording tape and the 
need for correct head alignment; we will start 
this month's article by looking in greater detail 
at the heads themselves and the circuits that feed 
them. 

We have already discovered that 
three bead functions are required: 
one for recording-converting the 
signal voltages to magnetic flux 
changes and transferring these 
permanently on to the magnetic 
tape -the second for replay -con- 
verting the magnetic programme 
pattern on the tape back into 
signal voltages -and the third for 
erasing programme material that 
is no longer required so as to 
leave the tape "clean " for the 
next recording. 

The three heads have much in 
common and, as has been told in 
past articles, the recording and 
playback functions are nearly 
always carried out by the same 
head on most domestic machines. 
The average tape recorder thus 
has two heads, one for recording 
and playback and the other for Fig. 13 -How the high -frequency response of a replay head is improved 

erase. The basic construction of a by reducing the width of the working gap. 

recording playback head was 
shown in Fig. 1 of the first article 
of this series (page 1037, March, 1962), and this 
illustration also reveals how the changes in 
magnetic flux across the working gap transfer 
magnetic signals on to the tape. 

o 

5 

-2 

(Continued from page 124 of the June issue) 

fairly close spacing is nevertheless required as a 
means of keeping the reluctance of the magnetic 
circuit within the pole pieces as small as possible. 
The pole pieces themselves are composed of a 

material possessing a high permeability and 
Mu -metal is often used. The sensitivity of the 
heads is also related to the magnetic permeability 
of the pole pieces as well as to the number of 
turns on the winding and the current in the 

I I 1 - speed: 751n/sec. 

I 

0 000lln. 
space- . gap 

0.00025 n. -F ` gap spacer 
: 

; 

, 

__ ,. 
2 3 4 5 6 78 10 20 

Frequency (kc/s) 

Gap Spacing 
In some cases, however, there may be only one 

winding (as opposed to the two windings shown on 
the diagram mentioned) and there may not be a 
rear gap, depending upon the precise design of the 
head. The most important feature is the front 
gap. This must be highly engineered so that it 
is straight and uniform, and to facilitate these 
requirements a non -magnetic " spacer " is inserted 
between the two halves of the pole pieces. 

Although the spacing of the rear gap is 
nowhere near as critical as that of the front gap, 

winding. The number of turns also governs the 
impedance of the head -a high impedance head 
has considerably more turns than a low impedance 
head but, as the latter is fed to or from a trans- 
former, the correct signal voltage step -up is 
achieved. In other words, the voltage across a 

low impedance head is smaller than that across 
a high impedance head, but in the former case the 
signal current is greater. 

Frequency Response 

The high- frequency response at a given tape 
speed is very closely related to the width of the 
working gap in the playback head in particular. 
The dimension of the gap of the recording head is 
also important, of course, but not so much as that 
of the playback head. However, since composite 
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recording /playback heads are invariably used, the 
recording gap width requirement is adequately 
catered for within the gap requirements of the 
playback function. 

From the high- frequency aspect, therefore, we 
can consider primarily the playback action. Past 
articles have explained that the signal EMF 
generated across the winding is proportional to the 
rare of change of magnetic flux. Thus, with a 
tape of constant recording over the audio 
spectrum, the signal EMF across the playback 
winding will rise with frequency at the rate of 
6dB per octave up to a certain frequency which is 
governed by the gap width and other factors, as 
will be discussed. 

6dB Per Octave 
An increase of one octave is a two -to -one rise 

in frequency which, since the output is propor- 
tional to the rate of change of flux, gives a two - 
to -one rise in signal EMF (voltage) across the 
replay winding and, because a two -to -one voltage 
ratio is exactly the same thing as a rise of 6dB, it 
becomes perfectly clear why the replay signal 
voltage rises at the rate of 6dB per octave. This 
happens at all speeds, but the advantage of higher 
speeds is that the point at which the 6dB per 
octave rise ceases extends further into the higher 
audio- frequency spectrum. This is because the 
peak occurs when the wavelength of the tape 
signal is about twice the gap width. Thus, if the 
gap has an effective width of, say, 0.0005in., the 
wavelength would be 0.001in., which at a tape 
speed of 7 1in. /sec would represent a frequency of 
7.5kc /s. At 3 }in. /sec the peak would occur at 
approximately 3.75kc /s and at approximately 
15kc /s at 15in. /sec. 

Other Factors 
Unfortunately, the effective gap width is some- 

what greater than the thickness of the spacer, and 
because of this and other things like imperfect 
contact between the head and the tape and losses 
in the head due to eddy currents and hysteresis, 
the peak output usually occurs at a lower 
frequency than that calculated in relation to the 
gap width. 

This is illustrated by the curves in Fig. 13 which 
show the relative replay responses for a head of 
0.0001in. gap and for a head of 0.00025in. gap 
under equal recording conditions. It will be seen 
that the peak occurs in both cases at about 5kc /s, 
but that the curve of the head with the 0.0001 in. 
spacer does not fall off so rapidly as the other 
and extends further into the high- frequency 
spectrum. These curves are taken from the 
Gresham range of heads which employs Mu -metal 
pole pieces. 

The main reason why the effective gap width is 
not equal to the thickness of the gap spacer is 
because of imperfect contact between the spacer 
and the faces of the pole pieces. However, new 
manufacturing techniques now make it possible 
to achieve an effective gap width which is con- 
siderably closer to the spacer thickness than was 
possible on early heads. These have also made 
possible the recent "low speed " recorder, the 
production of which several years ago would have 
been considered almost impossible. Machines 
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Signal 
from 

Record 
amplifier 

Short for 
oscillator 

test 

Fig. 14-The basic circuit of a Hartley oscillator. 

claimed to have a top response approaching 15kc /s 
at 3Iin. /sec are now readily available, and quite 
good quality sound can be produced at a tape 
speed as low as 1 -in. /sec -using transistors. 

TV Recorders 

Many of these improvements have resulted 
from developments in the field of video tape 
recorders and, while we are still on the subject 
of frequency response, a quick look at such 
recording systems would not be amiss. The 
Ampex machine uses a replay head gap somewhat 
less than one -quarter thousandth of an inch, and 
at a head -to -tape velocity of 1,500in. /sec a 
response up to 4Mc /s is maintained. The tape 
itself is moving longitudinally at a speed of 
l5in. /sec, but the effective high tape speed is 
achieved by the head rotating and scanning the 
tape over its width. 

The British system, on the other hand, operates 
in the more conventional manner and at a tape 
speed of 200in. /sec gives a response which at 
2.5Mc /s is only 3dB down. As would be 
expected, considerable wear occurs on the head 
at such high tape speeds, and on both machines 
the heads need replacing after about 100 hours 
of use! 

The gap width of the British system is 
0.00002ín. and at such a small dimension the 
ordinary type of spacer is rarely used. Instead 
quartz or some other non -magnetic material is 

` sputtered " or vacuum deposited between the 
interfaces of the pole pieces. This technique is 
now being examined for use on sound replay 
heads and it should not be very long now before 
further improvements are found in the domestic 
and professional recorder, leading to enhanced 
high- frequency response at low speeds. 

Poor Top Response 

The tape is held in close contact with the head 
either by pressure pads or by the tape being run 
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through special guides either side of the head, so 
that the tape is under slight pressure against the 
pole pieces. The former arrangement is the most 
popular, but the latter arrangement has much to 
commend it and will possibly be found more in 
machines of the future. 

Apart from incorrect azimuth adjustment, as 
dealt with last month, another common cause of 
poor top response is inadequate contact between 
the tape and the head. The working surface of 
the head sometimes picks u? oxide deposits from 
the tape after considerable use which hold the 
tape away from the gap. As the deposits are 
likely to become very hard with time a magnify- 
ing glass is often necessary to detect them, and 
extreme caution should be exercised when 
removing them. 

-).- 
HI+ R2 

Cl 

C3 

Record;;OErase:' 
head he,l 

Signal from Record amplifier 

Fig. IS -The basic circuit of a Meissner oscillator. 

Removal of Oxide Deposits 
On no account should a pointed instrument be 

employed to pick away the deposits from the pole 
laminations or gap. The best thing is to endeavour 
to dissolve the deposits with a good quality 
lighter fuel or carbon tetrachloride. A piece of 
lint -free cloth should be soaked in the solvent and 
applied with reasonable pressure to the working 
area of the head. Care should be taken to avoid 
either solvent coming into contact with the tape, 
and lighter fuel (petrol) should be kept well clear 
of rubber drive wheels. Carbon tetrachloride does 
no harm to rubber, however, and is useful for 
roughening and cleaning such drives. 

During the course of servicing the head in the 
foregoing manner it may be discovered that the 
pole surface is badly stepped, indicating wear. 
While consistent wear over the area in contact 
with the tape is of little consequence (provided it 
is not too severe, of course, and has not widened 
the gap), unbalanced wear, resulting in a sloped 
face, nearly always calls for head replacement. 
Again, a magnifying glass or small miscroscope is 
useful for investigating head wear. The gap 
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should not normally be visible to the naked eye, 
and if it is- except for the erase head gap -the 
head may need replacement. 

Excessive head wear coupled with impaired 
H.F. response may also be caused by incorrect 
adjustment of the pressure pads or tape guides. 
With the pinch roller disengaged from the 
capstan, the tape should pass the centre of the head 
(with the pressure pads released) without kink or 
curl. If this does not happen then the guides 
should be adjusted in height to give the desired 
effect. The guides often wear badly themselves, 
but this can usually be overcome without cost by 
rotating them so that a fresh surface is presented 
to the tape. 

Optimum Pressure 
Too much tension on the pressure pad will not 

hold the tape any straighter nor will it enhance 
the high- frequency response; it will simply wear 
out the heads long before the end of their life is 
really due. If excessive pressure appears to give 
a better top response, then the trouble is caused 
either by a worn head or oxide deposits adjacent 
to the gap (or incorrect azimuth adjustment). On 
the other hand, too low a pressure will impair the 
H.F. response, but the pressure should be as low 
as possible consistent with optimum H.F. response. 

It is surprising just how the H.F. response falls 
when contact of the tape with the head is reduced. 
The loss in dB can be computed approximately by 
multiplying the gap distance between the tape and 
the head by 55 and then dividing the answer by 
the wavelength of the signal being reproduced. 
Thus, with a one tenth of one thousandth of an 
inch loss of contact on a tape running at 7-in. /sec 
recording a signal at 7.5kc /s, the cut would be 
5.5dB. Varying pressure of the tape against the 
head is also a cause of noise modulation, and this 
could result from a twisting tape or wear of the 
head. 

Erasing 
The erase head, although of similar design to 

the recording /playback head, has a considerably 
wider gap of some five thousandths of an inch or 
so. The pole pieces may be either of laminated 
Mu -metal or ferrite and the supersonic erase 
signal is applied at fairly high power to a com- 
paratively low impedance winding. To supply 
sufficient erase power the oscillator often incor- 
porates a pentode valve (or power tetrode) to feed 
between 200 and 500mA of erase current into the 
winding of the erase head, and as we have 
already seen (Fig. 5, page 1123, April, 1962, issue), 
the output valve in the playback amplifier may 
take over as bias and erase signal oscillator on 
record. 

In Fig. 14 is given the circuit of a Hartley 
oscillator, which is very popular in tape recorders. 
The frequency is governed by the tuned circuit 
comprised of LI and Cl, and a good test for 
oscillation is to insert a milliameter in series with 
the H.T. feed to the anode circuit, as shown. The 
reading should be noted and, if there is an 
appreciable rise in anode current when Cl is 
short -circuited, this is proof enough that the 
circuit is oscillating with the short removed. 

(Continued on page 227) 
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A SWITCH- TUNED, VHF /F.M. TUNER. 

N last month's article, the circuit of the tuner 
was described and the functions of the various 
stages explained. However, one of two construc- 
tional points remain to be described. Firstly, the 
receiver is small in size and therefore the heat 
generated by the valves must be dissipated as 
efficiently as possible so that the chassis does not 
become unduly hot during operation. To this end, 
V2 and V6 are fitted with screening cans and these 
cans are blackened inside and out so that heat is 
lost from them as quickly as possible. (Blackened 
surfaces both radiate and absorb heat more 
quickly than polished surfaces.) The cans may be 
blackened with photographer's matt black paint 
which is quick drying and gives a good surface. 
The skirts of the other valveholders can also be 
painted inside and out with the black paint taking 
care that no paint reaches the insulation of the 
valveholders or the contacts. 

Testing and Alignment 
When the tuner has been completed, it is wise to 

carry out a few tests before alignment is begun. 
Firstly, with all the valves removed, a meter should 
be used to check that a reading of infinite 
resistance is obtained across the 6.3V power supply 
leads -with the valves removed, there should be 
nothing to complete the circuit. The meter should 
also be used to check that there are no short 
circuits in the H.T. line. Having established that 
all is well in the above respects, V3, V4, V5 and 
V6 should be inserted and the heater supply 
switched on when the valves should be observed to 
light. An H.T. supply of about 150V is required 
for the unit and this should be connected via a 

By S. F. Raymond 

(Continued from page 145 
of the June issue) 

switch and a milliammeter having an f.s.d. of 
about 100mA. When this supply is switched on, 
the I.F. amplifier stages of the receiver will be 
working and these may be aligned first. 

Alignment with a Wobbulator 
The easiest method of aligning an F.M. receiver 

is with a wobbulator and this method will be out- 
lined first, but not in great detail since it is 
assumed that those readers having access to a 
wobbulator will also know how to use it. 

To align the I.F. stages, a signal should be in- 
jected from the wobbulator into the grid circuit of 
V3. This signal should have a centre frequency of 
10.7Mc /s and this frequency should be marked on 
the display of the response on the oscilloscope 
either by using the internal marker of the wob- 
bulator or by the use of an additional signal 
generator. The output voltage for the I.F. ampli- 
fier characteristic is derived from the limiter grid 
resistor -from Test Point 2 (T.P.2) on the circuit 
diagram (Fig. 1 on the Blueprint). R17 is included 
at this point to prevent any instability from arising 
when the lead is connected. Using the marker 
generator, the response of the I.F. amplifier should 
be adjusted so that it is centred on 10.7Mc /s and 
sensibly flat from about 10.625Mc /s to about 
10.775Mc/s, say 3dB down at the extremes of the 
pass -band. 

The next step is to align the discriminator and 
for this display, the voltage is derived from T.P.3 
(see the circuit diagram). If a double -beam oscil- 
loscope is used, one beam can be used for the I.F. 
amplifier and the other for the discriminator -this 
procedure will facilitate optimum adjustment of 
the circuits. 

It should be noted that on the circuit diagram, 
the " hammer heads " which represent the dust 
cores in the coil cans have been turned upside 
down in some cases. This has been done to facili- 
tate adjustment of the cores and inversion of the 
" hammer heads " denotes that the core concerned 
is at the bottom of the can and reached from the 
underside of the chassis. 

The cores in the discriminator section (IFT3) 
should be adjusted for maximum symmetry of the 
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response curve. (Note that a brass core is required 
for the secondary.) The primary core affects the 
tuning point of the discriminator and the 
secondary core the linearity of the response. The 
response should be centred at about 10.7Mc /s and 
be linear for ±75kc /s at least. No more details 
will be given of the alignment procedure using a 
wobbulator since there are many books available 
which cover the subject in great detail. 

Alignment Using a Signal Generator 
To align the I.F. amplifier and discriminator 

using a signal generator, an unmodulated signal 
of 10.7Mc /s frequency should be injected into the 
grid circuit of V3. A sensitive voltmeter should be 
connected between T.P.2 and chassis (positive lead 
to chassis) and the cores of the I.F. transformers 
adjusted for maximum response, reducing the 
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negative with respect to chassis and the meter 
should initially be switched to a high range. The 
leads may then be reversed if necessary so that 
the needle of the meter moves in the usual 
direction. 

With the signal generator set to give an un- 
modulated signal of 10.7Mc /s, the core of the 
primary winding of IFT3 should be set to give 
maximum reading of the meter. The secondary 
core should now be adjusted so that the meter 
reading drops to zero -it is probable that in order 
to obtain this zero reading, a brass core will have 
to be inserted into the top of IFT3 instead of a 
dust core. 

As the core is screwed in and the meter reading 
drops to zero, the meter leads should be reversed. 
When the core is screwed in further, the meter 
reading should again rise; if it does not, a position 

should be found for the core 
where this does occur. The 
secondary core should now be 
adjusted so that a small reading 
is obtained on the meter and 
then the primary core should 
be rotated until this reading 
is maximum. The secondary 
may now be adjusted until 
the reading is zero once again, 
reducing the range of the 
meter as zero is approached. 

Finally, the signal generator 
should be altered from about 
10.6Mc /s to about 10.8Mc /s. 
It will be found that the 
meter reading varies (as the 
frequency is altered) both in 
magnitude and polarity and 
it will be necessary to reverse 
the leads of the meter as 
the frequency passes through 
10.7Mc /s. It should be found 
that the voltage at about 
10.625Mc/s has the same 
value but opposite polarity 
as that at about 10-775Mc/s. 
If this condition cannot be 
obtained, then the core of 
the primary should be altered 
by about half a turn, the 
secondary re- adjusted and the 
test tried again. Eventually, 
by trial and error, it should 
be possible to achieve the 
desired result. 

The underchassis wiring of the Everest 

input from the generator as the circuits come into 
line -the coupling between the generator and V3 
may be reduced gradually also. 

The frequency of the injected signal should 
now be varied from about 10.6Mc /s to 10.8Mc /s 
and the cores of the transformers altered to give 
a flat response from about 10.625Mc/s to about 
10.775Mc /s -in other words, the meter reading 
should remain sensibly constant as the frequency 
of the input signal is varied from about 10.625 to 
about 10.775Mc/s. It should be noted that con- 
siderable trial and error may be necessary before 
this condition is obtained. 

When this part of the alignment has been 
completed, the meter may be transferred to T.P.3. 
The voltage at this point may be positive or 

Oscillator Adjustment 

The meter and signal generator may now be 
disconnected and the power supply switched 
off. Valve V2 may then be inserted into its 
holder. The crystal unit may also be inserted 
into the B7G valveholder provided. A micro- 
ammeter of f.s.d. about 100µA is connected 
between T.P.1 (positive to chassis). It is 
best to solder the meter connections in position 
in case the leads should become detached and 
contact the H.T. line. The programme switch 
should be turned to the Light Programme 
position and the trimmer TC1 screwed up almost 
completely. A dust core should be inserted 
into the top of the former of L2. This dust 
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The P.W. 
EVEREST 

TUNER 
CONTINUED 

core should be screwed gradually 
into the former until the reading 
on the meter is observed to 
increase suddenly. If this does 
not happen, then remove the 
dust core and alter the setting 
of TCI until the meter 
reading is seen to increase. 
If TC1 has to be almost 
completely unscrewed to obtain 
this condition, remove the 
can of L2 and increase the spacing 
between the turns. Then, return 
TCI to its initial setting and insert 
the dust core. When the correct 
position has been found for the 
dust core, TC1 may be adjusted for 
maximum deflection of the meter. 

The programme switch is then 
rotated to the Home Service position 
and TC2 adjusted for maximum 
reading of the meter. This will 
occur with the trimmer almost com- 
pletely unscrewed. The switch may 
then be set for the Third 
Programme and TC3 adjusted for maximum meter 
reading -this will occur with the trimmer at about 
its mid -way position. 

The R.F. Stage 
The power supply may be switched off and VI 

inserted. With this valve in position, the current 
consumption should be about 40mA and this 
should be checked on the meter. 

If an aerial is connected, the local Light Pro- 
gramme transmission should be heard when an 
amplifier is connected to the output of the tuner. 
The R.F. stage and the input tuned circuit of the 
mixer are broad in tuning and therefore no variable 
tuning has been incorporated in the circuits. The 
aim is to adjust the tuning of the R.F. and mixer 
stages so that the F.M. band is adequately 
covered. To do this, it is necessary once again to 

The arrangement of the concentric trimmers 
around the programme switch. 

This view of the complete tuner shows clearly the 
layout of the valves and transformers on the top 

of the chassis 

connect the meter to T.P. 2. With the programme 
switch set to the Light Programme, the spacing of 
the turns of L1 is adjusted for maximum reading 
of the meter. The switch is then set to the Home 
Service and the spacing of the turns of L3 adjusted 
for maximum reading of the meter. The switch is 
then set to the Third Programme (make sure 
beforehand that there are transmissions in pro- 
gress) and the meter reading should be the same 
as obtained on the other two programmes. By 
repeated adjustments on all three programmes, 
the turns spacing of the coils should be altered 
until equal readings are obtained on all three. 

To achieve optimum results, the I.F. trans- 
formers and the discriminator may be adjusted 
finally with the tuner switched to one of the three 
positions. The same type of adjustments are 
required as detailed above in the alignment 
instructions. 

In conclusion, it must be pointed out that this 
receiver is not intended for the inexperienced radio 
constructor who would be wise not to attempt it- 
the advanced constructor will find little trouble in 
building the tuner but nevertheless it is useful to 
visit the local reference library and,read about the 
operation and adjustment of F.M. receivers before 
completing the set so that the abbreviated align- 
ment instructions given above may clearly be 
understood. 
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WIRELESS SET NO. 19 
# # 
# 
# 
# 
# 
# 

PRACTICAL WIRELESS 

This most famous Army Trans/ 
Receiver covers 2-8 Mc /s. 
(150 -37 metres in two bands and 
230 -240 Mc /s V.H.F.). Has an 
intercom. amplifier. Designed 
for 12 and 24 volt operation. 
lises a 0 valve superhet re- 
ceiver, I.F. being 465 Kc /s, and a 
6 valve transmitter designed for 
voice and C.W. operation. 
Incorporates test and tuning 

# meter for voltages, aerial loading and current tests. Panel 
Controls: Frequency tuning, P.A. tuning. Gain control. MCW. # CW, R/T switch, Het -tone netting, off-on, Quench, aerial -AVC- # LT -HT -Drive tests. Supplied complete with 15 v .Ives and 

* instruction book. 
*SET ONLY 
# 65T- 
* * Carriage 10/- 

COMPLETE STATION 

# 
# * 

* 
* Compiete 19 set station (as Glus.) comprising 19 set. Supply 
* Unit. Control Box, Headphones, Microphone, Morse Key, 

Varlanaeter, -- Short -Wave and V.H.F. _Aerials and bas-eS _and full 
# set of leads. 

ALL FOR ONLY £9 carriage 25i- # 

# 
# 

# 
# 
# 

# 

PORTABLE RADIO -PHONES 
..j(. Consisting of trans- receiver covering 

7.4 -9 Mc /s. Range up to 0 miles, depend- # ing upon obstructions and elevation. 
On test the receiver astounded us for we # heard 65 short wave stations -one as far # away as Russia. Complete with 5 valves, 

jE headphones, microphone. junction box 
#. and Eft. telescopic aerial. Operates from 
# standard 120 v. and 3 v, dry batteries, 

# ä ONLY 60 /- EACH 

# 
# 

# 
# 

# 

LIMITED NUMBER ONLY 
Don't be disappointed - 

Order Now 

PORTABLE TRANS /RECEIVER NO. 18 

A self -contained Trans /receiver for 
Telephone and C.W. Range approx. 10 
miles, Frequency 6 -9 Mc /s (50 -33.3 meters). 
Valve line -up: three ARP -I2, one AR-8, 
one ATP4. Complete with aerial, H.T. 
and L, P. meter and all accessories. 
Weight 20 lb. Size 8 x 10 x 17 in. 

ONLY E5 carriage MI. 

P. & P. 4/ -. 

TWO FOR L6 post free 
(Batteries 20/- per set extra). 

Our goods must be seen to be appreciated - 
a visit to 87 Tottenham Court Road will be 
most rewarding. 

213 

** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *# 

RELDA METER 
# 
# # 
# 

only 69/6 # 
Ranges: D.C. Voltage: 0- 6-30 -1 -20 * 
600 -1,200 v. (10,000 o.p.v.). 
A.C. Voltage: 0 -6-30- 120 -600 -1,200 v. * 
(10,000 o.p.v.). # 
D.C. Current: 0- 120µA, 0- I2-300 mA. * 
Resistance: 0-20K. 0 -2 Meg. (150 ohm, * 
15K at centre scale.) 
Capacitance: 0.005 to 151.1.F (at A.C. * 
6 v.). 
Decibels: -20 to ±63db (600 ohms # 
1 mW., odbm -0,775 v.). # 
Accuracy: D.C. voltage and current * 
±2% f.s. A.C. Voltage ±4% Ls. #. 
Resistance ±3% of total scale # length. 
Size: 41ín. x 30in. x Sin, Complete * 
with test leads, battery and in- * 
structions. # 

SENSATION r 1 

Few only available - 
rush your order now 
whilst stocks last 1 

I0,000 o.p.v. MULTI 
TESTER IN SEMI - 
ASSEMBLED KIT FORM 

ALL DIRECTIONAL 
MICROPHONE 

MODEL MC -76 
A professional micro- 
phone with 360° plekup, 
using a new variable "D" 
shock mounted crystal 
cartridge for added power 
power and sensitivity. 
Smooth response (50- 
12,000 cps) and natural 
reproduction, Size Tin. 
high x 3in. wide. Com- 
plete with shielded cable," 
Leveller cord and iin. 
stand holder. 

-- 69/6 complete - -- 

STUDIO CRYSTAL # 

# # 
# 

# # # # 

# 
# # # # 
# 
# 
# 
# 
# # 
# 
# 

ONLY £6.19.6 # 
w4°+ ß- >' " A guaranteed saving of at * 

' .. least £4! Results compar- ,#, 
able with similar built -up recorders selling at around 12 

8715. S.A.E. for further details. Order early. 

3 -WAY SLIM CRYSTAL MICROPHONE 
MODEL 100C * 
May be hand- * held, stand #, 
mounted (either 
floor stand or # 
desk stand) or * suspended by * 
lavalier cord. * Response # 60-10,000 Cps. 
Built in on /off # 
switch. Output * leve] -52db. -)F 
Omni- direc- * Lionel head. ,#, 
Clips on or off 

,:ix standard stand # 
adaptor per- # 

mitting tilting for multi -angle use. Satin chrome finish. * 
Supplied complete with Vt. of shielded 
cable, lavulier cord and desk stand. ONLY 48I- ,* 
Brand new Floor Stand and Base, 
suitable for above, 65/ -. Carriage Paid. 

A MINIATURE 
TAPE RECORDER 

IN KIT FOR=M 
Consisting of three transis 
tor amplifiers, recordplay 
volume control, miniature 
speaker. forward- stop -re- 
wind -switch, reel of tape 
and spare reel, motor, att 
ractive coloured case, Mid 
and earphone sockets, 
pick -up coil, mike, ear- 
phone and carrying handle 
supplied. Standard battery 
operated. Simple to put 
together in less than one 
hour. Brand new and 
guaranteed. 

MAIL ORDERS TO 

# WEPT. P.), 32a COPTIC STREET, 
LONDON, W.C.1 

t * * * * * * * * * * * * * * ** * * * * * ** 

CALLERS WELCOME AT 
# 

87 TOTTENHAM COURT ROAD, .#j(. 
LONDON, W.1 MUS 9606 * 

* * * * * * * * * * * * * * *** * * * **; 
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% 

a 

1 

.. RS I2/DD 

A 12" SPEAKER 

for the HOME CONSTRUCTOR 
A fine 12' Speaker employing a new type W 
double diaphragm and magnet assembly, the 
RSI2 /DD has been designed with the home 
constructor in mind -it is one of the few 12' 
models suitable for use in compact enclosures 
enabling a really high quality system to be 
assembled at a modest price. 
Some Important features of the RSI2 /DD- 

Very low resonance 
Synthetic Centring Device 
Ceramic Magnet 
Die -cast Chassis 
Foam edge Damping 
One -piece HF Flare Dome 
Airtight Impregnated Roll 

Surround 

111.10.0 TAX FREE 

Complete the coupon for technical specification 
of the RSI2 /DD including Constructional 
details of suitable cabinets. 

Post to Wharfedale Wireless Works Ltd., 
Idle, Bradford, Yorkshire 

Wharfedale 
WIRELESS WORKS LTD 

NAME 

ADDRESS 

PW I 

July, 1962 

P.W. BEST SETS OSMOR 

INF6 VERSIONS 

P.W. POCKET S'HET: 6Translstors.Printed 
Circuit. Contem- 
porary Case. 

P.W. MERCURY SIX: 6 Transistor S'het. 
7in. Speaker. 
Printed Circuit. 
Attractive two -col. 
Case. 

P.W. BRITANNIC TWO: Simple Design. 
Mains powered. 
Good Performance. 
Economy. 

P.W. TROUBADOUR : The fabulous 7 -tran- 
sistor set (June -July 
issues.) 

We make up nearly all P.W. designs and arrange 

some for printed board construction. 

COMPONENT PRICE LISTS ON REQUEST 

OSMORLtd SCROYDONON 
RD. 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW FOTESTED 
GUARANTEED 

MONTHS 
ICI 7/6 6I4A6 8/- 12AT7 6/- DH77 8/- EF86 9/- PL81 12/6 
1C3 8/- 68E6 7/- 12AU7 8/9 DH142 9/6 1091 4/- PL82 7/. 
1F1 8/- 613116 5/9 12AX7 8/9 1)H150 10/- ENV.] 6/8 PLB9 7/6 

1FDl 8/6 
6BJ6 5/9 
613117 8/9 

1'2BE8 
12B117 

8/6 
10/6 

DK91 
11K92 

7/6 
7/6 

ElA1 
21.84 

9/6 
7/. 

PY81 
PY82 

6/9 
7/6 

1E09 7/6 1BW6 76 121080511/- 111(96 9 - 16M84 10/- PY89 7/6 

iP IPI 
6/9 66W7 /- 

602 4/- 
12Q70T 7/0 
1655 9/- 

llL92 
DL94 

7/0 
8/8 

EM85 
EY51 

10/- 
7/6 

8551 
028 

8/6 
9/6 

1P10 7/6 6812 4/- 2556G 8/6 DL90 8/- 0581 10/- 1197 11/6 
1P11 
lea 

7/6 
8/- 

61i6GT 2/- 
8J7GT 7/8 

25L60T 7/6 
25Z40 9/- 

ER91 
8111E41 

4/- 
10/- 

EZ40 
EZ80 

7/6 
6/- 

1152 
1178 7/6 

185 6 8K70 6/8 8001 7/6 EBF80 8/6 EZ81 6/9 
154 78 8K8G 8/- BOLl 7/6 ECM 6/- HVE2 9/6 0BC41 8/6 

105 6%8 6070 6/6 86L8GT 9/- E0082 6/9 KT33C 6/- UCH42 9/6 
8Q4 

7/1; 
88L7GT 8/- 
88N70T 6/. 

85W4 
95240T 

8/8 
8/- 

E0Y;83 
E1X:84 

6/9 
7/6 

14568 
N17 

11/6 
7/6 

ÚF41 
1.11.41 

8/6 
8/6 

BV60 7/6 59K0 10/6 ECF80 8/6 ÚY41 7/6 
áÚ40 7%8 6X4 6/- 6785 7/8 E0882 8/- 1019 7/6 W78 4/6 
SYSOT 6/- 8150 6/- A0 6/- 00H42 9/- N709 7/- W142 5/6 
524G 
eAK6 

we 
6/6 

61505 
9/C 

DAF91 
DA P96 

7/6 
8/- 

E01181 
1601.80 

10/- 
8/0 

PCC84 
PCF80 

7/6 
7/6 

X17 
X142 

7/6 
9/- 

6A1.5 4/- DF91 7/6 Et:L32 9/- MEN 7/8 1150 9/- 
(JAW 4/- 11AD6 11/6 138.96 8/- F.F41 9/- PCL82 8/- Z77 4/. 
8AT6 8/- 12AH8 10/- 01170 7/6 EF80 8/- PCL84 7/6 2017 7/6 

High Stabili y Resistors 1W 5% 50 0 o 1M, 9d. Midget Ceramics 500 v. 9d' 
Coax. Soper quality Lin., 8d. yd. Plug 91. Socket 9d. Sihoon H.T. Reots. 
250v. 300 MA lim It fin. 17/0. Contant Cooled 250v. 50 MA 6/6. 85 MA 8 /8. 

NEW TEAN918T0ES BY MOLLARD. 0018 0018, 0066, 25/ -: 0044, 

0075, 0078, 
0070, 

0081,, 7/6. 082, OC170, 9 6, 
watched in pre. 18/ -; 0079, 

VALVES MATCHED IN PAIRS 
81,84 17/ -, N709 17/ -, 6V8G 17/ -, 611W0 18/- per pair. Pooh Pull O.P. 
Transformer. for above 3 -15 O 14/8, P. A P. 1/8. 129a, P.M. Speaker. 
3 D 24/6. Baker's 'belburet" 126u. 15 II 15W, 90/ , 12in. Stereo Model, 
87.7.0. 

SETS OF VALVES 
DY91, DF91, DAF91, DL9" or DL94 19/6 ECH42, EF41, EBC41, 
01(56, DF96, DAF96, DL98 27/6 EL41, 2E40 87/6 
103, 1F1, 1FD1, 1P1 97/7 U0142, UF41, UBC41, 
1568. 1T4, 186, 984, or 3V4 19/8 ÚL41, 0541 26/- 
Postage and packing 6d. Over 81 poet tree, C.O.D. 2/6. 
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A 4 -valve Signal 
THIS INSTRUMENT WILL ALSO 
PROVIDE A SIGNAL FOR TESTING 
AUDIO AMPLIFIERS 

By V. E. Holley 

5HE circuit was described in detail in the last 
issue and in this month's article, the constructional 
details will be given. 

An additional facility, which was not required 
in the prototype can be provided by bringing the 
grid of V3 out to a fifth jack socket as in Fig. 
2(b), so that the valve becomes available for use 
as an indicator for alignment of receivers, etc. (see 
page 136, last month). 

Construction 
The form of construction is not critical. The 

layout of the original was somewhat influenced 
by the fact that the chassis had previously been 
used for another purpose. However, the resulting 
arrangement, which is shown in Fig. 4, proved 
quite convenient. The valve V2 must be screened, 
as also must the choke, Chl; the latter, if not 
already screened, can be dealt with quite simply 

Tracer 
(Continued from page 137 of the June issue) 

by wrapping it in corrugated cardboard and en- 
closing it in a can of suitable size, the lid of 
which can be bolted to the chassis. 

The bracket shown in Fig. 5 is a simple and 
effective method of mounting the aerial. Rubber 
grommets are fitted into the two Ain. holes, the 
ferrite rod is passed through them and the metal 
is then closed up to produce a good tight fit. 
Suitable material is aluminium sheet of 18s.w.g., 
and this is also suitable for the chassis. The 
tuning indicator, V3, is fitted at the end of about 
9in. of four -core flexible cable and can be mounted 
in any desired position. It is not necessary to 
use the EM84 as in the prototype; almost any 
other type will serve equally well. 

Components and Wiring 
The only critical components are Cl and C8. 

Both should be mica and Cl should be t 5%. 

Volume control 
VR2 

R10 

Tone control On /Off 
switch 

V3 
hM84 

Ht+ 6.3V R9,C12 
Details of wiring V3 

mounted above chassis) 

To Lt 6.3V 

Vt EF91-I To 
6.3V 

on 72 

i 

To LS' 
C14 

J3 
A.F. out 

Walls of chassis 
opened out 

to clarify wiring 

VI Isolating switch 

AC 
J4 mains 

Speaker test 

Fig. 4 -The underchassis wiring diagram. 

Tags marked Mß 
denote earthing 

Connections 
to chassis 
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The value of C8 is not important, but its insula- 
tion must be above suspicion. The usual toler- 
ances are satisfactory for the remaining com- 
ponents and the constructor may use anything he 
has to hand which can be fitted in. Capacitors in 
the H.T. circuits must be of 350V rating as they 
will receive the full peak voltage from the rectifier 
while the valve cathodes are warming up. The 
wattage rating for resistors was shown in the com- 
ponents list last month. 

Valves other than EF91 can be used for VI 
and V2, but they must be capable of operation 
with 200V on the screens or it will be necessary 
to provide additional voltage .dropping and de- 
coupling circuits for them. 

A complete wiring diagram is given in Fig. 4 
and shows the approximate position of each 
component in the chassis. The wiring has been 
opened out to show the connections clearly so 
that some of them appear much longer than in 
fact they are. Tinned copper wire of 22s.w.g. is 
suitable for all the wiring except 
the four flexible connections to 
V3.. 

Testing 
When the wiring is complete 

and has been checked against the 
circuit diagram, test with a meter 
between C18 and chassis to see 
that there are no shorts in the 
H.T. circuits. If all is well, 
switch on and check that voltage 
is present at the screens and anodes 
of all the valves. Measure the 
H.T. circuits. If all is well, 
than 210, R17 must be increased 
in value to bring it down to this 
figure. 

Alignment is limited to adjust- 
ing the position of the aerial coil 
upon the rod for maximum 
voltage at the diode load as 

44 

Bend 

3' 
Material 

aluminium 

Hole sizes 
a sdia 
b 6B,r{ clear 

v24 
HpL t+ 

Fig 5- Details of the ferrite rod aerial mounting bracket. 

The completed signal tracer. 

Above -An underchassis view of the 
instrument. 

shown by the tuning indicator. 
It may be necessary, in order to 
achieve resonance, to make a 
small alteration in the value of 
Cl and of course, the value 
given in Fig. 1 holds good only 
for the Light programme on 
200kc /s. The coil should be 
secured on the rod with a little 
hot bees -wax when the optimum 
position has been found. 

Test Leads 
Test leads should be no longer 

than conveniently necessary, and 
for A.F. work should be of 
screened cable. For R.F. tracing, 
the effect of the tracer upon the 
circuit to which it is connected 
must not be forgotten and the test 
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both in daylight and after 
dark at quite unexception- 
able quality. The tracer, in 
fact, was viewed with unquali- 
fied approval as a handy port- 
able receiver, and as a result had 
to be provided with a tone 
control (VRI) and the polished 
plywood cabinet shown in the 
illustration on the opposite page. 

Since a cabinet of some kind 
will be needed anyway, the 
measurements and form of con- 
struction are given in Fig. 6. 
A Tin. x 4in. elliptical speaker 
was mounted behind the large 
front aperture and V3, the tuning 
indicator behind the smaller one 
above it where, having no other 

Fig. 6 -The constructional details 
of the cabinet. 

.40 

leads should be two single con- 
ductors so as to avoid introducing 
too much additional capacity. To 
check the tracing performance, 
clip the " hot" test lead to the 
grid of the first valve of the 
receiver and the other to its 
chassis; any signal present should 
be heard quite easily and can be 
followed through the I.F. stages 
to the signal diode. The A.F. test 
lead will then trace it through to 
the output transformer. 

Receiver Performance 
Though not originally intended 

for reception, apart from the pro- 
vision of a test signal, the 
performance as a receiver was 
surprisingly good. In a not very favourable 
reception area, the single -tuned c i r c u i t 
proved adequate for interference -free reception 

Mother view of the unit. 

function in receiver service, it does duty as a pilot 
light. A cream plastic carrying handle and two 
control knobs to match add to the appearance. 

New Electronics Company for Nigeria 
IT was announced recently, by the L.M. Ericsson 

Company of Sweden and Marconi's Wireless 
Telegraph Company Limited of England, that 

they have together formed a new company in 
Nigeria, to be known as the Nigerian Telecom- 
munications Corporation. 

An official inauguration ceremony took place 
at the Federal Palace Hotel, Lagos. 

The purpose of the new Corporation is three- 
-fold: to provide an " on- the -spot " organisation 
which can deal rapidly and efficiently with all 
aspects of telecommunication requirements; to 
promote the expansion of technical education in 
Nigeria, and to introduce local assembly of some 
types of telecommunication units rather than 
import them already assembled. 

The L.M. Ericsson Company is known for its 
telephone equipment. Since 1960 L.M. Ericsson 
has been represented in Nigeria by the Industrial 
Products Company (West Africa) Ltd. 

The Marconi Company is at present responsible 
for the maintenance of much of the Nigerian 
Federation telecommunications network. In 1956, 
under contract from the Department of Posts and 
Telegraphs, the Company set up a Telecommunica- 
tion School at Oshodi, Lagos, in which 217 
students are currently under training on four -year 
courses. The initial (1956) intake of trainees have 
now completed their course and have taken over 
as maintenance engineers in the Nigerian P and T. 
Other Nigerian engineers are undergoing training 
at the Marconi Works in England. 
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How 
Transistors Work By B. N. Rolfe 

(Continued from page 165 of the June issue) 

A BASIC 
NON -MATHEMATICAL 
EXPLANATION 

.4S a conclusion to this series we shall now 
deal essentially with fault finding in transistor 
equipment, but before useful work can be carried 
out it is necessary to have available a testmeter 
giving a range of fairly low voltage full -scale 
deflections. An ideal instrument would be a 
multimeter with low voltage ranges of 0-1, 
0-5, 0-10 and 0-20 and with a sensitivity of 
20,000fí /V. This would require a meter move- 
ment which itself had a full -scale sensitivity of 
at least 50µA. 

Sensitivity 

A multimeter based on such a movement would 
also probably give full -scale deflection on the 
lowest current range at 50 or 100µA. This would 
be extremely useful for oscillator checking and 
for other tests in which the circuit current is 
small. Further full -scale current ranges of 250µA, 
ImA, 10mA, 100mA and lA would be very 
useful, as also would a range of "ohms" 
measurements from about 112 to 10M. 

Such an instrument would allow almost the 
whole of any item of transistorised equipment to 
be analysed from the static (or D.C.) point of 
view. To secure a reasonable indication of what 
is wrong -or not wrong -in a transistor stage it is 
essential to be able to measure small differences 

in relatively low voltages (and currents). We must 
also always keep in mind that transistors are 
current -operated devices -that is, the current is 
the prominent factor with the relatively low 
impedances encountered in transistorised circuits 
compared with the lower currents and higher 
impedances in valve equipment. 

Loading 

This impedance difference is also somewhat 
important when injecting signals from a signal 
generator and when measuring output on an 
output meter or A.C. voltmeter. Valve circuits 
put a negligible load across the termination of a 
signal generator (owing to their high impedances 
compared with the low output impedance of most 
signal generators) and therefore the voltage 
indicated by the R.F. attenuator on the signal 
generator may be taken as applied to the circuits. 

This may not be so with transistor circuits. 
Two things could happen here: one is that the 
low impedance output of the generator could load 
the transistor input circuits heavily and in 
certain cases alter the base current distributions 
sufficiently to put the stages virtually out of action. 
Secondly, the low impedance of the transistor 
input circuit could load the generator termination 
so that the signal actually appearing across the 
" loaded " termination was considerably below the 
value indicated on the attenuator of the signal 
generator. 

Whilst the former condition may be apparent, 
the latter may simply give a false impression of 
receiver sensitivity and lead to fault tracing in a 
fault -free circuit. In some s e r vice manuals 

Fig. 29 -The circuit diagram of a transistor portable which uses a centre -tapped speech coil coupled direct to the 
output transistors, Tr7 and Tr8, without a transformer. 
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relating to transistor sets the approximate sensi- 
tivity is given in terms of signal voltage applied 
across a specific value of load resistance. A load 
value typical in this respect is 5000, and an I.F. 
sensitivity value, for example, may be 5mV for an 
output of 50mW (audio, of course). 

Alternative Method 
In some manuals, instead of a definite output 

power being specified, the voltage across the 
speech coil of the loudspeaker for " standard " 
output may be given. It will be understood that 
the signal generator must be modulated (usually 
to a depth of 30% at 400c /s) in order to produce 
A.F. across the speaker. The reason for a voltage 
being given instead of a power is because the 
speech coil impedances differ considerably -from 
valve sets to transistor sets -and there is also 
quite a difference between the speech coil 
impedances of transistor sets of different models. 

Output Loading 

The power output across a load of impedance Z 
is equal to E2 /Z, where E is the r.m.s. voltage 
measured on an A.C. voltmeter. With valve sets 
Z is usually in the region of 3fí (at 1,000c /s), while 
in transistorised sets the speech coil impedance 
may be 30, 60, 120û or some entirely different 
value, depending upon the design of the output 
stage. In some cases the speech coil may even 
be centred- tapped to facilitate connection to a 
push -pull output stage of a circuit such as that 
given in Fig. 29 (Tr7 and Tr8). Here there is no 

-ve 

Audio 
Input 

+ve 

Driver 
transformer Battery t 

Loudspeaker 

Battery 2 

Ems 

Fig. 30 -An alternative transformer -less output 
stage using a tap on the battery system instead of on 
the speech coil. This is sometimes called a "D.C. 

series" output stage. 

output transformer, so the loudspeaker impedance 
must be of a sufficiently high value to match into 
the emitter circuits of the two transistors. 

An alternative " transformer -less " push -pull 
output stage is shown in Fig. 30. This is some- 
times called the " D.C. series " output stage as 
distinct from the " D.C. parallel " arrangement 
shown in Fig. 31. The latter uses a loudspeaker 
transformer in the normal manner, while the 
former uses neither a transformer nor centre- 
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tapped speech coil, the push -pull effect being 
given by the centre tap on the batteries. 

It is now fairly clear why it would be difficult 
for the manufacturers to stipulate a " standard" 
output in terms of power in relation to servicing 
operations on their sets. It is far easier to 
indicate an A.C. voltage across the speech coil, 
for then the impedance does not need to be 
considered after the first computation at the 
factory. 

However, if neither a voltage reference nor 
impedance value is given, the power output of 
most class B output stages can be discovered in a 
very interesting manner. The idea is first to 
measure the current consumed by the output 
stages under zero signal conditions, then measure 
the current when a signal is applied to give the 
required audio output. The difference in current 
(in milliamperes) should then be multiplied by 
three -quarters of the battery voltage and the 
resulting figure will approximate to the power 
output in milliwatts. Let us take an example. 
Suppose we find that the current increases by 
20mA when a signal is applied and that the set 
is working from on 8V battery. Three -quarters 
of 8 is 6 and 6 times 20 is 120. Thus. the output 
power could be taken as 120mW. This is not 
highly accurate, of course, but it is sufficiently 
accurate for most servicing activities provided (a) 
that the output stage is of the true class B type 
and of D.C. parallel mode and (b) that the signal 
applied is a pure sine wave. For example, the 
A.F. could be the modulation signal derived from 
an A.M. signal generator. 

Generator Input Loading 
The sensitivity of a receiver (or section of a 

receiver) is usually given in terms of signal 
required to produce a " standard " output when 
the signal is modulated to a depth of 30% at 
400c /s. This is easy to check with valve equip- 
ment where one can be fairly sure that the voltage 
given on the attenuator of the signal generator 
and R.F. output controls is being applied to the 
set or circuits under test. 

With transistorised equipment the generator 
may have to be " loaded " by, say, 500t1 to feed 
into the base circuit of a transistor stage. There 
is no difficulty in securing such a loading, since 
if the signal generator is normally loaded at, say, 
70û then it is necessary simply to include a series 
resistor of 430íZ to increase the impedance to 5O0í2, 
as shown in Fig. 32, but now what happens to the 
output voltage? 

Let us suppose that the generator produces the 
voltage indicated on the attenuator across 7052 
within the instrument (e.g., without an external 
7011 load resistor). The signal voltage is thus 
being applied across the 43012 resistor and the 
50012 load in series, and the load (i.e., the input 
circuits of the set) will receive only approximately 
half the voltage indicated on the R.F. controls of 
the generator. On the other hand, if the 
generator requires an external 7012 load to give 
the signal voltage outputs indicated on the R.F. 
controls, then by running the generator without a 
load the voltage across the two series resistive 
elements will he twice that indicated, and the 
signal across the 50012 load will be approximately 
equal to that indicated on the R.F. controls. 
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These points are well worth bearing in mind when 
dealing with transistorised equipment and padding 
the generator for suitable load values. 

There is another very important point and that 
is the signal output lead of the signal generator 
must be isolated from the transistor circuits by 
two capacitors (one in each conductor). If such 
isolation is not adopted there is a strong possi- 
bility that D.C. continuity through the attenuator 

Driver 
transformer ort 

ra n sf 

Loudspeaker 

-ve 

Audio 
Input 

Bias 

4-ve 

Fig. 31 -The more conventional output stage, using a 
loudspeaker transformer. This is a "D.C. parallel" 
arrangement, as distinct from the series circuit of 

Fig. 30. 

and R.F. controls of the generator will disturb the 
base current of the stage to which the generator is 
connected. 

General Tests 

Experience has shown that there are two major 
causes of trouble in transistorised sets, these being 
poor insulation in interstage coupling electrolytics 
and alteration in value of the base potential - 
divider resistors. Transistors sometimes fail when 
they are fairly new, but once they have been in 
operation for some time they rarely give trouble 

Vora' 
generator Ton 

43012 
WVWNV 

5000 
load 

Fig. 32 -How the output of a signal generator 
may be "padded" to give a higher impedance. 
Care must be taken when using this arrangement, 
however, since some of the signal voltage is lost across 
the series resistor and all (or that indicated on the 
R.F. controls) may not be applied across the load - 

see text. 

unless, of course, they are damaged or overloaded 
by incorrect servicing techniques. 

It most definitely pays to obtain the service 
manual or service sheet for the receiver under 
repair. A good idea of the operation of the 
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various stages can be gleaned simply by measur- 
ing the voltages across the emitter resistors and 
comparing them with the voltages given in the 
manual or service sheet. The voltage is normally 
fairly low here, usually around one volt or below, 
hence the reason for a low- reading voltmeter. 

Very low or zero voltage across an emitter 
resistor should lead to a check of the base bias 
and collector voltage, and if these are normal then 
one can be fairly certain that the associated tran- 
sistor is faulty -probably open- circuited. A 
reading which is higher than normal should, again, 
lead to a check of the base bias, for excessive 
base current could cause the symptom. And this 
may be promoted either by a leak in a coupling 
electrolytic (in an A.F. stage, for example) or by 
an alteration in value of one of the base resistors. 

Specific Tests 

Signal tracing is practised extensively in 
servicing transistorised equipment and can quickly 
lead to the stage which is at fault. There are two 
methods, one by using the loudspeaker as the 
" signal detector " and the other by using an R.F. 
probe and A.F. amplifier. In the latter the signal 
(modulated) is applied to the input of the set, and 
the detector probe used to extract the signal at 
various points in the circuit towards the loud- 
speaker. The detected signal is then applied to 
an A.F. amplifier and separate loudspeaker. By 
moving the probe along the circuit the point at 
which the signal fails to pass can quickly be dis- 
covered. 

The other method requires the actual signal 
(from a signal generator) to be moved from point 
to point in the set, starting at A.F. in the output 
stage, until a point is reached where the signal 
fails to pass through the stages under test. As an 
example, suppose that an A.F. signal could be 
heard in the loudspeaker when applied to the base 
of Tr6 in Fig. 29, and yet could not be heard when 
applied to the base of TrS. As Tr5 is the detector 
stage (dealing also with A.F.) it would follow that 
the trouble lies either in Tr5 itself or in an asso- 
ciated component. 

Similarly, if an I.F. signal could be passed 
through the set from the base of Tr4 but not from 
the hase of Tr3, then the trouble would lie in Tr3 
stage or associated components. If an I.F. signal 
could be passed through the set from Trl base 
circuit, and yet the set is completely dead to aerial 
signals. the trouble would almost certainly lie in 
the oscillator section of Trl. Trl itself could be 
defective, but the most likely cause would be 
either in the oscillator coil or associated com- 
ponents or in the base or emitter components. 

Distortion in the output should first lead to a 
check of the battery voltage and, if it is normal, 
to a check of the two push -pull output transistors. 
Motor -boating is also invariably caused by a worn 
battery, but the trouble may be aggravated by a 
low value or open- circuit H.T. by -pass capacitor 
such as Cl in Fig. 29. 

Impaired battery life should also lead to a check 
of Cl, for this could be slightly leaky without 
detracting too much from the efficiency of 
decoupling. Other H.T. decoupling capacitors 
such as C2 and C3 in the circuit should also be 
checked. 
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SPECIAL BARGAIN OFFER ! 

RECORD PLAYER KITS 
AUTO CHANGER KIT -Comprising three 

Units. Contemporary styled Cabinet - 
2 valve. 2 watt amp. and 7 x 4ía, quality 
speaker. Variable tone and Volume Con- 
trols with feedbaçk circuit and B.S.R. 4- 
speed 12 Record Mixer. Auto Changer Unit 

BARGAIN PRICE £12.10s. on1Y 
Cabinet Size: 17 x 141 x 81 ins. Carr. 7/6. 
SINGLE PLAYER KIT -Similar spec. to 
Autochanger Kit except Player is 4-speed 
B.S.R. T.U.9. Single Record Player Unit. 
Attractive Contemporary Styled Cabinet. 
Size: 131 x 13 x 6 ins, with splendid volume 
and reproduction. 

BARGAIN PRICE £8.19.6 only 
Carr. 5/- 

ALL UNITS READY WIRED, SIMPLE 
SCREWDRIVER ASSEMBLY ONLY 
FULL SATISFACTION -REFUND 

GUARANTEE 
Send for leaflet. Full details -3d. stamp. 

7 -VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -up: ECC85 ECHBI EF89 EABC80 
EL84 EM8I EZ80. 
Three Waveband and Switched Gram position. Med. 200.500 m., 
Long 1,000 -2,000 m., VHF /FM 88.95 Mc /e. Philips Continental 
Tuning Insert with permeability tuning on FM and combined 
AM/FM IF transformers, 460 Kola and 10.7 Mc /s. Dust core 
tuning all colla Latest circuitry including AVC and Neg. Feed- 
back. Three watt output. Sensitivity and reproduction are of a 
very high standard. Chassis size 134 x Olin. Height 7tin. Edge 
Illuminated glass dial 114 z 311n. Vertical pointer. Horizontal 
station namee. Gold on brown background. A.C. 200/250 V, 

operation. Q 

Aligned and tested ready for use $13.10.0 Carr. & ins., 7/6. 
Complete with 4 Knobs- walnut or ivory to choice. Indoor FM Aerial, 8/6 sutra. 
Three ohm P.M. speaker only required. Recommended quality speakers loin. Rola ,(Heavy Duty), 30 / -. 
134 x 8m. E.M.I. Fidelity 351 -. 8ín. Role or Elac (heavy duty), 25/ -, p. A p. 2/8. 

BARGAINS 4 -SPEED PLAYER UNITS 
Single Players Carr. 3/6 
Garrard 4 S.P. £6.19.6 
Garrard TA Mk.2 87.19.6 
Collaro "Junior" 751 - 
B.S.R. Latest TU12 79/6 
E.M.1. Junior '985' 89/8 

Auto -Changers Carr. 5/- 
Collaro "C 60" £7.15.0 
B.S.R. (UA14) £7.10.0 
Garrard "Auto-slim" 88.12.6 
Garrard Model RC259 Signs. 

SPECIAL BARGAIN OFFER 
"6 ¡glus 1" 
TRANSISTOR 
RADIO KIT 
MANUFACTURERS 
SURPLUS BAR- 
GAIN OFFER. 
PRICE BARRIER 
BLABBED -A fur- 
ther bulk purchase 
of this popular Kit enables ue to par on latest 
price reduction direct to Constructor. Kit is a 
modern, sensitive, quality Receiver with all latest circuit features and h 
complete with 7 z 34In. Speaker (3 ohms), and all circuit and assembly in- 
structions. 6 EVA Transistors and Germ. Diode. Printed Cet. Med. and 
L /W. Ferrite Aerial and Car Radio Coupling, 500 MW Output. Adm. 
tire Gilt dial and Slow Motion Drive with "Clear Vu" Tuning Knob, 
etc. Contemn. two -tone Cabinets 9 x 5 n Olin., as Illustrated, 25 /. extra. 

. using 3 latest 
typo surface Barr1er 
Translators. 

Now only 

£6.19.6 
tomplete Kit cur. 2/8 

RECORDING TAPE -Reduced Prices 
Famous American Columbia (CBS) Premier Quality Tape at 
NEV REDUCED PRICES. A genuine recommended Quality 
Tape -TRY IT! Brand new, boxed and fully guaranteed. Fitted 
with leader and stop toils. 

Standard Long Play Double Play 
51n. BOOft, 13/- 900ft. 17 /6 1,200ft. 31/6 
Min, 900ft. 16/- 1.200ft. 19/6 1,800ft. 37/8 
7ín. 1,200ft. 21/- 1,800ft. 28/8 2.400ft. 47/6 
P. & P. per reel 1/-. 6d. on each additional reel. 

SPECIAL BARGAIN. 3ín, mfrs. Tape 225ft. 4/9. P. & P. 6d. 
31n. message Tape 150ft. 3/9. Plastic Tape Reels ., 3ín. 1/3, 5ín. 2/ - Min. 2/ -, 710. 2/3 

Plastic Stool Containers .. ..5ín. 1 /6, 
, 

9in. 2/ -, 71n. 2/3 

BSR TAPE RECORDER 
KIT £16.10s. 

Latest 5 -valve circuit based on 
Muilard's design. Magic eye and tone 
controls. Pressed Circuit. Radio and 
Mike inputs. A sensitive quality 
recorder at special Unit Kit prices. 
Ampli. Kit 90 /- BSS MONARDEC 
4 Valves 37/6 TAPE UNIT 
Power Pack 38/6 88.10.0 
Send 3d. stamp for full details. Hand- 
book, circuit and instructions 2/6 

ENAMELLED COPPER 
WIRE -fib. reels, 14g -20g. 2/6: 
22g -28g. 3/.; 30g -40g. 3/9. 
Other gauges quoted for. 
Speakers P.M. -3 ohms 211n. 
E:.ac. 17/6.34ín. Goodmans 18/6. 
bin. Rola 17/6. bin. Elac 18/8. 
7 x 4ín. Goodmans, 18 /8. Bin. 
Rola 20 / -. 101n. R. & A. 25/ -, 
10 x 61n. Goodman 25/ -. E.M.1. 
Tweeter, 29/6. 12in. R. & A. 

EErsin Multicore Solder 60/40 
3d. per yard. 1íb. 2/6, etc. 

COAX- 80 01IM CABLE 
High grade low loss Cellular 
air spaced Polythene -lin. 
diameter. Stranded cond. 
Famous mfrs. Now only Od. 
per yard. Bargain Prices- 
Special Lengths - 
20 yd. 9/ -. P. & P. 1/8. 

40 yds. 17/8, P. & P. 2/ -. 
Ell yds. 25/-. P. & P. 3 /-. 

Coax Plugs 1 / -. Sockets 1/ -. 
Couplers 1 /3.OutletBoxes 4/6. 

Volume Controls-5K-2Meg- 
ohms. lin. Spindles Morgan - 
ite Midget Type. Min. diem. 
Guar. 1 year. LOG or LIN 
ratios less Sw. 3/ -. DP. Sw. 
4/3. Twin Stereo less Sw. 
6/6. DP Sw. 8/ -. 

W/W Resistors 25 ohms to 
10K, 5W 1/3, 10W 1/8, 15W 2/ , 
Preset T/V Pots, W/W 25 ohms 
-50 K 3/-. 50 K -2 Meg, (Carbon) 

RECORD 

PLAYER 
CABINETS 

Cabinet 
Price 

83.3.0 
Carr. x: 
Ins. 5/ -. 

Contemporary style. rexine covered 
cabinet In mottled red and white 
polka dot. Size 181 x 134 x ht. 
8fin., fitted with all accessories 
including baffle board and anodised 
metal fret. Space available for all 
modern amplifiers and autochan- 
gers, etc. Uncut record player 
mounting board 14 z 131n. supplied. 
2 -VALVE 2 -WATT AMPLIFIER 
Twin stage ECL82 with vol. and neg. 
feedback Tone control. A.C. 200/ 
250 v. with knobs, etc., ready wired 
to fit above cabinet. £2.17.6. 
P. & P. 1/8. 
Bin. Spkr. & Trans., 22/-. P. & P. 2 / -, 

Condensers -Silver Mica. All 
values, 2pF to 1,000pF, 6d. each. 
Ditto. Ceramics 9d. Tub. 
450V T.C.C., etc., 0.001 mid. to 
0.01 and 0.1/350V., 9d. 0.02- 
0.1/500V L -. 0.25 Hunts 1/6. 
0.5 T.C.C. 1/9, etc., etc. Close 
'Col. S /Micas -10 % 5pF-500pF 
8d. 600- 5,000pF 1 /-. 1% 2PF- 
100pF 9d. 100pF500pF lid. 
575pF-5,000pF 1/8. Resistors- 
Full Range 10 ohms -10 mess- 
ohms 20% i and 4 W 3d., iW 5d. 
(Midget type modern rating) 
1W 8d., 2W 9d. HI -Stab 10% 
'W 5d., 4W 7d. 5% 4W 9d.. 
1% 4W 1/6. 

New 
Boxed 

íT4 
155 
185 
384 
3V4 
DAF98 
DF96 
DK98 
DL96 
ECM 
ECC82 

VALVES 

7/8 
2/6 
76 
7/6 

S/- 

6/- 
8/- 
8/- 

ECC83 8/- 
ECL82 10/8 
ECL80 10/6 
EF80 8/- 
EF86 12/6 
EJ.84 8/8 
EY51 9/8 
EY86 10/- 
EZ81 7/8 
GZ32 12/8 
EM81 9/8 

All 
Guaranteed 

PCC84 9/8 
PCF80 9/8 
PCL83 12/8 
PCL84 12/8 
PL81 12/8 
PL82 9/8 
PL83 10/8 
PY32 12/6 
PYe1 9/6 
PY82 7/8 
U25 12/6. 

JASON FM TUNER US I'lo 
Designer- approved kit., d 

Parts: 
1, S gns. 4 valves, 20' -. 

FM'r3, £7. 6 va -ves, 37/6. 
JTV MERCURY 10 gns. 
JTV2 £13.19.6. 4 valves. 

32/6. 
NEW JASON FM HAND- 
BOOK, 2/6. 48 hr. Alignment 
Service 7/6. P. & P. 2/6. 

TYGAN FRET (contemn. pat.) 
12 x 12in. 2/ -. 12 
12 x 241n. 4/-, 18 x 24ín. 6 / -, etc. 

Speaker Fret - Expanded 
bronze anodised metal fin. x 
lin. diamond mesh, now 4/8 
sq. ft.. Multiples of 6ín. cut 
max. width, Oft. 

Electrolytic. AU Types New Stook 
TUBULAR CAN TYPES 

25/25V 1/9 8 +8/450V 4/8 
50/1.2V 1/9 8 +16/450V 5/- 
50/50V 2/- 32 +32/275V 4/8 
100/25V 2J- 50 +50/350V 8/8 
8 /450V 2/3 60 +250/ 
16/450V 8/6 275V 12/8 
16 +16/45V 5/8 100 +200/ 
32 +32/400V 8/8 275V 18/8 

Transistor Components 
Midget I.F.'s -465 Kc /s. 

9/16ín. dia. 5/6 
Ose, Coil -M/W, 9/161n. dia. 5/3 
Ose. Coil -M. & L.W. 5/9 
Midget Driver Trans. 3.5:1 6/9 
Midget 0/Put Trans.aP.P. to 
3 ohms, 6/9. 
Ferrite Aerial M. & L.W" Cat 
aerial coil, 9/3. 
Elect. Condensers -Midget 
Type 1 mid50mfd ea. 119. 
100 mid. 2/ -; 12V wkg. 
Condensers -.01 mfd. to.04mfd. 
9d. :.05mfd. to .imfd.1J -; .25mfd. 
1/3:.5 mid. 1 /6. 
Tuning Condensers - JB "0o" 
208 pF + 176 pF 8/6. with Trim- 
mers 9/8. Single 365pF 7/6. Sub 
min. 1ín. J.B. D11e min. .0001. 
0003 or .0005 7/- each. 
Midget Vol. Control -with 
edge control knob.5K ohms with 
swltch,G/9. Ditto less switch 3/9. 
Speakers P.M. -2ín. Plessey 
75 ohms 15/8. Olin. Continental 
8 ohms 13/6, 241n. E.M.1. 3 
ohms 17/6. 7 z 41n. Plessey 
35 ohms. 23/6. 
Ear Plug Phones -Min. Con- 
tinental type, aft. lead, lack 
plug and socket. High Imp. 8/, 
Low Imp. 7/8. 
TRANSISTOR BARGAINS 

Brand New -BVA let Grade 
0C44 10/6 GET114 6/6 
0C45 9/6 OC72 /8 
0C31 7/6 OLIO 5/6 
2/0081 15/6 0071 6/- 
XA102 10 /- OC78 /8 
XA101 9/8 GEX34 2/9 
XB103 7/6 OA70 2/9 
XC101 8/6 0A81 2/9 
Special offer: One OC44. two 
OC45: 21/6. One O081D. two 

OC81's (matched pair) 19/6. 
Send for detailed bargain lists, 3d. stamp. 
We manufacture all types Rado Mains Transe. Chokes, Quality 0/P Trans., sea 
Enquiries invited for Specials, Prototypes for small production runa Quotation 
by return. 

RADIO COMPONENT SPECIALISTS 
70 Brigetock Rd.. Thornton Heath, Surrey. Flours: 9 on-6 pm., I pen. WsL 
TAO 2108. Terms C.W.O. or C.O.D. Post and Parking up to ¡lb. 9d.; 116,113; 3 . 
2/3; 21b., 2/9; Bib., 316. 
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D. & B. TELEVISION Cherryw000d 3955 
Dept. A.6 131 & 13IA KINGSTON ROAD 

SOUTH WIMBLEDON, S.W.I9 
Open Mon. -Sat. 10 a.m.-7 p.m. (Except Wed. 1 p.m.). 

Nearest Tube Station South Wimbledon (Northern Line). 
"COMPARE OUR PRICES" 

FOR THE FINEST, FASTEST SERVICE IN THE COUNTRY 
Your problems are our Business 

LOOKS TRANSISTOR PRICES DOWN AGAIN. 
MULLARD. 0C44 9/-, 0045 8/ -, 0071 5/-, OC72 6/ -. '0078 

0077 12/-. 0081 7/ -, 0081D 6/ -. 
Complete set of 6 Mullard Transistors only 35/ -, Comprising 
0044, two 0045'x. 0081D, two 0081's. Matched Pair. 
MULLARD DIODES: 0A81 2/9, OA90 2/9, OA91 2/9. 
G.E.C. Transistors: GET875 11/3, GET874 6/11, GET873 8 /10, 
* GE f115 7/6, GET114 4/8. 
ComDlate Set of 6. G.E.C. Transistors, comprising: GET 874. two 
GET87F5. GETU4, Matched Pair GET114. Only 28/6. 
COMPLETE SET 6 S.T.C. Transistors. Only 25/6. 

(*Available in matched plirs, 1/- extra). 

COMPLETE NEW RANGE OF TRANSISTOR 
COMPONENTS IN STOCK 

THREE BRAND NEW STAR BARGAINS 
Designed for quality and outstanding value. 

NEW R.T.D. 6 Watt Monaural Amplifier. 
using heavy duty, double -wound mains 
Transformer. With separate rectifier wind- 
ing. Valves: Rectifier, Driver and Output. 
5 Controls: Switch. Volume. Base, Treble. 
Middle. Heavy duty output Transformer. 
METAL CHASSIS. All components brand 
new. Ready built ONLY £5.5.0. 
COMPLETE or all parts in kit form. 

ONLY £8.15.0. P. & P. 3/6. 

NEW FOUR VALVE, Inc. RECTIFIER. A.C. ONLY 
MAINS RADIO. Medium and Long Wave. 
Heavy Duty Mains Transformer. Metal 
Chassis. Ferrite Rod Aerial. Extremely attractive cabinet, two-tone grey. Splendid 
finish. Ready built for use. ONLY 88.0.0. 
Supplied with slow motion tuning, 10 /- extra. 
Or, all parts in kit form. ONLY 86.5.0. P. & P. 7/6. You will be delighted with 
this purchase. All parts sold separately. 

NEW Undoubtedly the best deal ever offered in Transistor Radios. The most attractive professional finish ever in kit form. 
8- Transistor Pocket Superhet. Using 
the latest components from America. 
Transfilters. Printed circuit. First Grade Transistors and Components. Ferrite rod 
aerial long and medium wave bands. 
Must be seen to be believed. 

AT ONLY £8.15.0. & P. P. 
EASY TO BUILD. All parts sold separately. 

Send 6d. for lists of transistor components, Speakers, Transformers, etc. 
ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE 

CURRENT VALVE LIST 
A231 
B36 
CBL31 

8/8 
5/8 

20/- 

ECC85 7/8 
ECF80 8/- 
ECH21 15/- 

OCH35 12/8 ECH3I 9/- 
OL33 10 /- ECH42 7/8 
1)77 8/- ECH81 7/8 

DAF96 7/- ECL82 9/9 
DF91 7/9 EF35 14 /9 
DF98 7/3 EF39 9/8 
DH63 6/- EF50 1/8 

DK91 8/8 EF85 8/3 
DK92 7/5 EF88 8/9 
DK96 7/3 EF89 5/8 
DL91 8/8 EF91 8/- 
DL92 6/8 EF92 4/- 
DL94 7/- EL33 7/8 
DLB6 7/- EL41 12/- 
EABC80 7/3 EL41 7/9 
EAF42 7/9 EL84 8/9 
EB41 8/8 EM80 8/8 
EB91 3/. EM81 8/8 
EBC33 4/8 EM84 9/8 
EBC41 7/8 EY51 7/9 
EBF80 7/8 EY85 7/6 
EBF89 8/3 EZ40 6/2 
EBL31 20 /- EZ41 8/9 
ECC81 4/6 EZ80 8/8 
ECC82 5/6 0132 8/9 
ECC83 6/8 GZ34 12/6 
ECC84 7/9 KT33C 6/- 

KT36 8/8 
KT61 8/8 
KT63 6/8 
KTW61 5/9 
KTW63 5/9 
L63 2/9 

PC089 8/9 
PCF80 7/6 
PC82 7/9 
PCF88 14/6 

PCL83 9% 
PCL84 7/8 
PCL85 13/- 
PL33 8/- 
PL36 9/9 
PL38 14/6 
PL81 9/- 
PL82 8/8 
PL83 8/8 
PL84 8/9 
PY31 7/. 
PY32 10/. 
PY80 61- 
PY81 6/- 
PY82 6/- 
PY83 8/- 
PY88 12/- 
PZ30 8/- 
1118 10 /- 
BP41 2/3 

BP61 2/8 
U22 8/8 
U24 10 /- 
u25 12 /- 
1.126 9/6 
U31 7/- 

U50 15/8 
U52 5/- 
15191 9/8 
U281 

U301 17/8 
U801 22/. 
UABCSO 8/6 
UAF42 81- 
0041 7/8 
UBC41 7/9 
Ú800e 7/9 
00084 12/8 
00085 7/9 
UCF80 14/6 
UCH21 12/8 
UCH42 7/- 
UCH81 8/3 
UCL83 1E /8 
UF42 8/9 
UL41 7/- 
ÚL44 10 /9 
UL46 7/- 
UL84 7/8 

UUB 
UY41 
UY85 
W77 
Z77 
5U4 
5V4 
3Y3 
5Z4 
BALS 
6ÁM6 
BAT6 
BBGB 
6BW6 
3006 
60.2 
6Fl 
BF12 
6FI3 
6F14 
6F11 
6F33 
6L1 
6L8 
6L18 
BL19 
6B 601,17 
6V6 
6U4 

148 
/ 43 

6/- 
6/6 
4/- 
Si- 
9/9 
8/9 
g/0 

10 /- 
3/- 
8/- 5/6 

12/- 
7/6 

E5/8 
3/- 
4/6 
3/- 
6/8 
9/- 
9/- 
6/3 

12/- 
9/9 

12 - Si: 
4/8 
5/- 

10/- 

705 
787 
7y4 
10F1 
1001 

1oP13 
10P14 
12ÁT6 

1.2AÚ7 
191306 
2001 
20P2 
20L1 
10Y1 
20P3 
20P4 
20P5 
278U 
3001 
30FL1 
SOLI 
35P4 

pp12 
g2KU 
53KÚ 
54KÚ 
185BT 

7/8 
7/6 
9/8 
7/8 
4/8 

10 /- 
18 

/9 
8/9 
7/3 

8/8 
14/6 
8/6 
8/8 

12/6 
9/8 

12/- 
18/8 
14/6 
14/8 

7/6 
9/3 
7/6 

11/3 
g/- 

10 /- 
10 /- 
8/6 

14/8 
%Ve pride ourselves that we can obtain and supply any TV 
spare. Please ask us for ANY components you may require we 
are almost certain to have them. 

TERMS: S.A.E. all enquiries. C.W.O. or C.O.D. 3/- extra. 
Postage on Valves, 6d. each. C.R.T.s 12/6 Inc. insurance. 
SATISFACTION ASSURED. RETURN POST SERVICE. 

CHANGE 
PLACES, 

1 A 
>A 

s ir K/15/513 

K/135 

WITHOUT 
CHANGING 

PLUG-TOPS 

K/135 and K/15/513 ADAPTORS 
Essential in homes where 15 amp and 13 
amp points exist -ideal when moving 
from room to room, or home to home, 
these adaptors provide safe connection 
for electrical appliances fitted with 
13 amp ors amp 3 -pin plug tops. 

Each adaptor provides the 
following outlets: - 

ONE- 5 AMP PIN 
(ROUND) FUSED 

TWO -13 AMP PIN 
(FLAT) 

K/15/513 for 15 amp 3 -pin 
sockets 
Price: 
Brown 11/9. White 1219 
K/135 for 13 amp 3 -pin 
sockets 
Price: 
Brown 1019, White 12/3 

GRELCO LIMITED, London Office; 
MINEHEAD SOMERSET 123a Gloucester Rd., S.W.7 
Telephone: MINEHEAD 740 Telephone: FREmantle 3371 

"There is no Virtue 
without Courage 

No Reward without 
Labour" 

Not simply a school motto but at 
B.N.R.S. a creed and a way of life. 
We owe to it all we have and are. 
If you are prepared to make it your 
motto and live up to it, we can 
help you get to the top. It will take 
time, it will take effort, it will take 
courage, and as if this were not 
enough, YOU WILL ACTUALLY BE 
CHARGED FEES! 

If we haven't succeeded in putting you off, 
write for details, today, to: 

Mr. J. SYKES 
(M.I.E.E., M. Brit. I.R.E., 

Principal: 
BRITISH NATIONAL RADIO SCHOOL 

Red Lion Court, Stalbridge, Dorset. 
Britain's premier Radio Correspondence School 
specialising in City and Guild's examinations. 
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our Wavelength 
By THERMION 

Electronic Games 

IAM very surprised that I have not received a 
single reply to my notes which were published 
back in December concerning electronic games. 

Primarily this related to the simple noughts 
and crosses game which, as probably most 
of my readers know, may be constructed 
even in a simple electric form - that is, 
with sets of on /off switches and battery. 
What had caused the comment was a report of an 
electronic form employing hundreds of transistors, 
which it was claimed, could, in effect, think and 
work out suitable replies to any move made by 
the human player and could beat him every time. 
I wondered if any of my readers had experimented 
with either :his or any other game, and, as I say, 
I am surprised to have heard nothing from any 
source. What does this mean? Does it indicate 
that this particular branch of electronics holds no 
interest for the home constructor, is too expensive, 
or that no other games may be adapted for 
electronic operation? What I now have in mind 
is an electronic version of " Nim ", in which in 
place of matches it would be possible to use 
strips of light (slots in a piece of hardboard, for 
instance) which could be extinguished by a system 
of switches. This would be easy to make up and 
would save laying out the matches each time, a 
simple master switch serving to cancel the on /off 
switches, which could be of the two -way type. 
Surely there must be other games, and it would 
be interesting to see whether these notes arouse 
any interest amongst the many keen experimenters 
who I know read these pages. 

Vintage Sets 

I recently was treated to a very pleasing 
demonstration of a vintage set, which, apart from 
the pleasure of hearing it, also made me think 
about modern developments. This set was of 
American origin and was made well before the 

last war, standing about 5ft high and being made 
from lin. timber. It was most ornate in design 
and looked really old fashioned. But when I heard 
it in operation I had a real shock. The quality 
was really first class with a most remarkable range 
of tone, a beautiful round full bass, free from 
resonance, and a clean, crisp top. It apparently 
had a switch with two settings, one giving nine 
valves, and the other only five - a sort of 
"ordinary /quality" switch. I gathered it employed 
a push -pull output stage (driving an energised 
speaker) with two power triodes in each leg, and, 
what is more amazing, I was assured that all the 
original valves were still being used. This was a 
standard commercial receiver of the day and I 

can assure you that the quality would put to 
shame many of the receivers which I have heard 
in recent times and which are so- called " hi -fi " 
receivers. 

Speaker Hints 
Speaking of loudspeakers, there is an. interesting 

field for experiment in the method of feeding two 
or more units in equipment designed for high 
quality. The usual scheme entails a cross -over 
network designed to feed all frequencies below a 
certain value to the large unit, and frequencies 
above to a tweeter or small unit. Now these net- 
works usually work out very expensive in view of 
the very large chokes which are needed, but I 
recently heard of two novel methods of building 
cross -overs which have many advantages over the 
usual inductance and capacity networks, and which 
are productive of much better results. One of these 
entails the use of a simple two valve amplifier (an 
output valve of the 6V6 class), all values in the 
amplifier being of such a range that they would 
accept only frequencies above 2.000c /s. This is 
certainly a novel approach to the subject and could 
be productive of some interesting results. The 
other scheme was on a similar basis, but utilised 
transistors, each stage also being designed to cover 
a limited frequency range. I wonder how many 
hi -fi fans would go to the length of building up 
similar arrangements in order to make the most 
of their audio installation? 

JOIN THE PRACTICAL GROUP 
PRACTICAL TELEVISION ......... I'9 

Every Month 
PRACTICAL MECHANICS ... 

Every Month 
Devoted to Mechanics, Science and Invention 

PRACTICAL MOTORIST ... ... 116 
Every Month 

PRACTICAL HOUSEHOLDER ... I13 
Every Month 
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(Continued from 
page 142 of the 

June issue) 

PRACTICAL WIRELESS 

The P.W. 
July, 1962 

A SEVEN TRANSISTOR, DUAL -WAVE, 
SUPERHET RECEIVER 

!/ V HEN wiring has been finished according to 
Fig. 4 (on Blueprint 3, last month), the ferrite rod 
can be fitted. Its mounting cradle is held by a 4B.A. 
bolt near the loudspeaker opening. A spare nut or 
two must be put between the mounting cradle and 
the panel, so that the rod windings are clear of the 
trimmers. The M.W. winding is near the tuning 
condenser, the L.W. winding being to the right in 
Fig. 6. The coloured leads are then cut down, and 
soldered to the appropriate points, as in Figs. 2 
and 6. 

Loudspeaker 
Four short countersunk bolts secure the loud- 

speaker to the inside of the cabinet. Two flexible 

By T. R. Huxley 

leads are taken from the loudspeaker, to the 
receiver. Viewing the cabinet from behind, the 
loudspeaker tags should be to the right, or they 
will probably come into contact with other wiring. 

One loudspeaker lead goes from the positive 
end of C17; the other lead is taken from the 
junction of R23 and the output transformer 
secondary. The remaining transformer secondary 
lead is also wired to the positive side of C17. 

When the receiver is first tested, switch on, 
leaving the volume control at minimum volume. 
If the set oscillates, switch off at once, and reverse 
the secondary leads of the output transformer 
T2 -that is, the lead originally taken to R23 
now goes to the positive line, and the lead 
previously taken to the positive line goes to R23 

and the loudspeaker. The oscilla- 
tion should then be eliminated. 

For initial testing, the set is left 
out of its case, so the loudspeaker 
leads need to be reasonably long. 
Subsequently, these can be cut 
down somewhat, if necessary, as a 
few inches of flex will allow the 
receiver to be taken out, and the 
loudspeaker to be left in its 
permanent position. The four 
bolts holding the unit should be 
tight. 

The receiver's attractive case. 

Battery 

The battery rests to the right of 
the loudspeaker magnet in Fig. 2, 
and plenty of space is available. It 
is absolutely essential that the bat- 
tery is always properly connected 
-positive to volume control 
switch, and negative to C17. 
Positive and negative snap 
fasteners should thus be used. 

Check that the negative clip 
cannot come into contact with 
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the tags on the L.W. part of the aerial rod. 
The lead from C17 can be very short, so that 
the clip holds the battery in position, or the clip 
can be insulated with tape. 

When the set is first tested, a meter in one 
battery lead should show about 7mA to IOmA, 
with no signal tuned in. Transistors differ slightly, 
and this modifies the current. In particular, best 
possible results from the set, with individual out- 
put transistors depend on R21 and R22. The values 
given should be satisfactory. But if the output pair 
take much over 2mA to 3mA or 
so, with no signal, R22 should be 
slightly reduced in value. If this 
stage draws an extremely low cur- 
rent and reproduction is distorted. 
R22 needs slightly increasing in 
value. Quite probably no change 
will need to be made to R22. 

For average loudspeaker 
volume, current will rise to peaks 
arourLd 15mA to 25mA or so. 
With maximum volume, peaks 
nay be around 40mA. Current 
consumption depends on volume. 
This means that economical run- 
ning at reasonable volume is pos- 
sible, yet very good volume is 
obtainable when wanted, though 
at increased battery drain. 

Alignment 

This is most readily carried 
out in three stages - inter- 
mediate frequency amplifier, then 
medium waves, and finally long waves. If a signal 
generator is to be used, this can provide a mod- 
ulated output, and a meter in one battery lead will 
indicate maximum when adjustments are correct. 

If the set is adjusted by ear, keep volume down, 
by selecting weak signals, or by turning the set 
so that the directional effect of the aerial rod 
reduces signal strength. During these adjustments, 
keep the volume control turned up fairly well. If 
volume is kept down by means of the volume con- 
trol, accurate adjustment by ear will be less easy. 

When a signal generator is used, its output can 
be reduced, as sensitivity increases, but, if the set 
is aligned by listening to programmes, local stations 
will only do for initial, rough adjustment, and 
weak stations should then be 
sought, for more critical 
trimming. 

The cores should be adjusted 
with an insulated tool made from 
a narrow strip of paxolin, or 
something similar. The same tool 
will fit the oscillator coil core. 

With the generator, apply a 
470kc /s signal to the black lead 
tag of the aerial, and adjust the 
three IFT's for maximum 
efficiency. Without a generator. 
tune in any transmission which 
can be heard, and adjust the 1FT's 
for best results. Watch that no 
core is right out, or fully in, as 
this may bring the circuits too 
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far away from 470kc /s. Once the three IFT's have 
been tuned up for maximum results, leave them 
untouched. 

Detailed instructions for ganging aerial and 
oscillator stages with a signal generator need not 
be given, because the constructor with a generator 
will probably be aware of the method Qf using it. 
Briefly, trimming (TCI and TC2) is carried out at 
a high frequency (low wavelength) on the M.W. 
band, and inductance adjustments are carried out 
at a low frequency (high wavelength). These 

A rear view of the chassis. 

inductance adjustments 
oscillator coil core, and 
on the rod. The L.W. 
except that TC3 is the 
is the oscillator paddcr 

Alignment on Starions 

are made by rotating the 
moving the M.W. winding 
band is similarly treated, 
aerial trimmer, while TC4 
trimmer. 

To align without a generator, move the slide 
switch to the left (Fig. 4) for M.W. reception. 
Unscrew TCI and TC2 fully. Screw the oscillator 
coil core roughly level with the top of its can, and 
place the M.W. winding with its tags roughly level 
with the end of the rod. 

It should then be possible to tune in some 
stations. Choose one heard at moderate volume 

The chassis complete and connected to the loudspeaker, ready for 
mounting in its case. 
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with the tuning condenser nearly right open. Adjust 
TC1 and TC2 with an insulated blade, meanwhile, 
if necessary, keeping the station in tune with the 
tuning control. It should be found that TC1 and 
TC2 should " tune " to a definite point which 
gives best results. 

A station is then found with the tuning con- 
denser nearly closed. The M.W. winding is then 
slid along the rod, and this should give a tuning 
effect, results being much improved at the cor- 
rect position. 

As one adjustment has some influence on the 
other, it is usual to repeat the procedure a number 
of times. 

Long Waves 

With the set switched for long -wave reception, 
the Light Programme should be heard at about the 
middle of the band. If not, adjust TC4 until this is 
so. If this station can only be received with the 
tuning condenser nearly closed, screw the oscil- 
lator coil core down a half turn or two. On the 

WIRELESS July, 1962 

high. They should thus be unscrewed. If they.are 
fully unscrewed, and the set still fails to have a 
minimum tunable wavelength of around 200 to 205 
metres, the plates on the trimmers should be care- 
fully separated with a knife. The thin insulation 
between the plates must not be broken. Some 
trimmers which have been left tightly screwed 
down have such a high minimum capacity that it is 
impossible to reach the low wavelength end of 
the M.W. band until this has been corrected. 

On the M.W. band, a maximum wavelength in 
the region of 550m should be reached. If this is 
not so, the oscillator coil core probably needs 
screwing in slightly. When this core is screwed 
in, the M.W. part of the aerial has to be moved 
a little further on to the rod, to match. 

Should the set tune much higher on the M.W. 
band than is required, with the condenser fully 
closed, unscrew the oscillator coil core, and with- 
draw the M.W. winding a little, to suit. The 
oscillator core position depends on the exact 
capacity of C4, and this is why individual adjust- 
ment is needed. 

On the L.W. band, C3 and TC4, 

$44avitt, 

The front of the chassis, with the tuning dial in position. 

other hand, if the Light Programme is too near 
the low wavelength end of the band (tuning con- 
denser open) and TC4 is already well unscrewed, 
the oscillator coil core must be unscrewed a turn 
or so. 

To complete L.W. adjustments, adjust TC3 for 
best results at a low wavelength (tuning condenser 
open) and the position of the L.W. winding on the 
rod at a high wavelength (condenser closed). If 
the oscillator coil core has been moved, some re- 
adjustment, particularly of the M.W. winding on 
the rod, will be needed, to restore full efficiency 
on the M.W. band. 

The whole aligning procedure can be carried out 
in a few minutes, but if the constructor has no 
experience with superhet circuits, a few extra 
points may be helpful. 

Band Coverage 

If low wavelengths cannot be reached on the 
M.W. band, the capacity of TC1 and TC2 is too 

in conjunction with the oscillator 
coil core, govern the highest 
wavelength tuned (condenser 
closed). The L.W. winding is then 
adjusted on the rod, for best 
results. Finally, TC3 is adjusted 
at a low wavelength on this band 
(condenser nearly open). 

It is best to leave final, careful 
adjustments until the set is in- 
stalled in its case. All adjustments 
(except TC4) can be made from 
behind. 

Cabinet Fitting 
The cabinet mentioned is avail- 

able in black and cream, red and 
cream, and blue and cream. The 
loudspeaker is bolted securely to 
it, as described, all fixing holes 
being provided. 

Three 6B.A. countersunk -headed 
bolts are inserted through the 
holes in the front of the cabinet. 
A sleeve about fin. long, or spare 

nuts, will be needed on the bolt near the loud- 
speaker. The two other bolts need sleeves about 
}in. long, or spare nuts adjusted to suit. 

The receiver can then be inserted, the volume 
control fitting in the provided slot. Nuts are 
placed on the bolts, and tightened. The slide switch 
should project, without binding. 

The gold metal loudspeaker grille can be fitted as 
soon as the loudspeaker has been bolted in, and it 
is held by four lugs, which are turned over inside 
the cabinet. 

The tuning dial does not need removing to 
install the set, as it passes through a large open- 
ing in the cabinet. The slide switch extension is 
then placed on the switch, and the shaped cover, 
which goes over switch and dial, may be fitted in 
position. Studs on this engage with holes in the 
cabinet. 

Finally, the handle is fitted with two special 
pins, which are opened inside the cabinet. The 
back is a simple push -on clip fitting. 
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Short -wave Listeners' Log 
ANY S.W. receivers, including those of 

'simple type, can perform well with inefficient 
aerials. For this reason poor aerials are often 
used and probably give reception of stations over 
a distance of thousands of miles. Despite this, 
when really good S.W. results are wanted, an 
efficient type of aerial is worth while. For real 
Dx working, such as reception of Australian and 
New Zealand stations, such an aerial can make 
all the difference. Remote Dx may be inaudible 
with a poor aerial but come in well with a good 
aerial. 

The requirements of a good aerial can be put 
under a number of headings. Very often all these 
points cannot be met, but adhering to even only 
one or two will greatly improve results if the 
present aerial is poor. 

Signal Pick -Up 
This should naturally be as large as possible. 

Height above ground and the distance from 
earthed objects is important. Other things being 
equal, a doubling of effective height will increase 
signal strength approximately four times. For 
short aerials pick -up is roughly proportional to 
length, so time spent in getting a reasonable 
length of wire as high as possible will be more 
than justified. 

Lack of Noise 
Local noise may blanket out weak signals and 

so the aerial should be remote from mains wiring, 
etc. and the downlead should also be clear of 
such wiring or be of the anti -noise type. The 
simplest anti -noise down lead is 750 coaxial cable, 
taken to the centre of a dipole cut for a chosen 
band. An open wire transposed feeder is also 
helpful and allows the aerial to be used on several 
bands. An aerial, a } -wave long, may be connected 
to a 750 coaxial downlead, the outer braiding of 
which is earthed. 

Multi -band use 

One aerial for all bands is often the aim of 
S.W.L.'s and an end -connected wire, taken to the 
receiver, will work on all bands. An excellent 
all -band aerial is the tuned doublet, which is an 
aerial, cut in the centre, with two leads, held 
roughly 4in. apart with insulated spreaders, 
descending from this point. 

The Zepp feeder will also work well on all 
bands and is fundamentally the same as the 
doublet feeder, but one feeder wire goes to the 
end of the horizontal aerial, the other ending at 
an insulator. 

Single Band Use 

Listening on one particular band allows the 
aerial to be chosen' to suit and dipoles, with a 
coaxial feeder as described, are largely used. The 
lengths for the popular Dx bands are 22ft. for 
21Mc /s and 33ft. for 14Mc /s (the feeder length is 
unimportant). 

Receiver Matching 
Best results are obtained when the aerial feeder 

impedance matches the receiver input impedance. 
With a Zepp or doublet feeder an aerial tuner 
will tune the feeder and allow matching to the 
receiver. Such a tuner is any air -spaced variable 
capacitor and parallel coil, tunable to the 
operating frequency. Each feeder has a clip and 
is tapped on to the coil equal distances from the 
centre tap, which is earthed. The receiver aerial 
lead also has a clip which can be taken to any 
turn on the coil. Aerial tuning and clips are 
adjusted for best volume. 

Directivity 
Aerials of the kind mentioned are not very 

directive, so there is no need to orient the wire 
any particular way and good reception can be 
expected from all directions. There is also 
usually no great loss of results if the aerial is 
sloping. 

Materials 
Stranded wire (about 7/26) or solid wire (about 

14s.w.g.) will do well. The aerial should be one 
uncut length or any joints must be soldered. 
A good ribbed glass or similar insulator should 
be fitted at each suspension point. If the down - 
lead is not screened it should be well clear of 
walls, etc. 

Earth 
Finally a reasonably stout, short lead to a good 

earth will always help. A copper or plated earth 
spike or other non -corrosive metal object actually 
buried in the ground will do well for this purpose. 

Servicing Tape Recorders 
(Continued from page 209) 

The smaller current required for bias is fed to 
the recording head through C2 and R1, while the 
larger erase current is fed through C3 direct to 
the erase head. 

Prevention of Surges 

Resistor R2 and capacitor C4 give a fairly long 
time -constant which ensures that the bias and 
erase signal amplitude rises slowly on switching 
on and falls slowly on switching off, and in this 
way transient surges of signals are avoided. 

To conclude this article, Fig. 15 shows the 
Meissner oscillator which is also frequently 
employed in domestic machines. This uses two 
coils -one for feedback- instead of the tapped 
coil of Fig. 14. Otherwise the operation is 
similar to that already described. 

(To be continued) 
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A USEFUL AND ACCURATE 
REPETITIVE TIMING UNIT 

5HIS unit performs timing functions of any 
duration from 30 seconds to 15 minutes. By 
simple alteration of component values it is easy 
to extend the range of times available from 
fractions of a second up to several hours. At the 
end of a run of time of the selected value a red 
neon signal lamp glows for approximately five 
seconds, and, if switched to operate too, a bell 
rings simultaneously for approximately five 
.seconds. Thereafter a new period of the same set 
length begins automatically, without the need for 
an operator to restart it, and when this period has 
expired, lamp and bell operate again and another 
equal period starts and so on, until the unit is 
switched off. 

The apparatus described has further features 
too. Not only does it give the above -described 
audible signals at regular intervals, but it also 
performs a mains -switching function of up to 4A 
power at mains voltage, at the termination of each 
timed period. A mains output power plug is 
mounted on the panel, and the switching is such 
that the power at the plug is switched on for one 
run, off during the whole of the next run, on 
again during the whole of the third, and so on. A 
second neon lamp is mounted on the panel near 
the power plug, to show whether power is on or 
off during the run in progress at any moment. 
Finally, the apparatus is fitted with a bell -push 
labelled "change at once." When this is moment- 
arily pushed, it causes the run in progress, what- 
ever its stage of progress may be, to be terminated 
immediately, the lamp to light and the bell to 
ring for the normal five seconds, the power -plug 
condition to change over, and a new mn of the 
set length to start. 

When the reader has read the circuit and build- 
ing instructions below, it will be apparent to him 
that the combination of features and operations 
incorporated into the apparatus here described is 
only one of a large number of possible variations. 
Simple circuit alterations, such as different 

By E. McLoughlin 

dispositions of relay contacts, will easily give a 
host of other functions. 

Circuit Principles 
A good- quality condenser is used as the basic 

timing element, in conjunction with a variable 
resistor. These are Ct and Rch respectively in 
Fig. la, which shows the basic circuit. The cathode 
resistor Rk, by virtue of the voltage drop across 
it due to the anode current of Vl, supplies the 
charging voltage which charges Ct through Rch. 
At first the anode current is small, only about ImA 
or so, to give a voltage about equal to the grid - 
base of V1 (about 5V) across Rk. The grid is at 
chassis potential, because Ct is initially uncharged. 

Now imagine the charging to have progressed 
until Ct has attained a potential of IV. The grid 
of Vl will then also be IV above chassis, and, by 
cathode -follower action, the voltage across Rk 
must also have risen by one volt. Thus the differ- 
ence between the voltage on Rk and the voltage 
on Ct has not changed. It remains constant at 
roughly 5V. Thus, for every period equal to the 
basic time- constant Ct.Rch, the condenser Ct 
will rise in potential by about 5V, and the anode 
current of VI and the voltage across Rk will have 
risen accordingly. This process will continue until 
the valve reaches its full anode current, and the 
voltage across Rk and on Ct has risen to 50 or 
more. 

In this manner the charge of Ct is far slower 
than it would be if the condenser were charged 
direct from a constant supply of 50V; in fact 
about 10 times slower. This slowing -up action of 
the VI circuit, which is called a cathode -follower 
bootstrap- circuit, enables large charging times to 
be obtained with condensers of reasonable 
sizes. 

In fact, the charge is not as steady as in this 
idealised explanation, but becomes more sluggish 
towards the end (Fig. Ic). This would cause great 
errors in time for slight errors in the exact currert 
required to energise the relay in the anode circuit. 
To overcome this difficulty, the "avalanche 
amplifier" V2 is added (see Fig. lb). When the 
voltage at VI cathode is still low, V2 is heavily 
cut -off by its high negative bias, and is effectively 
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not present, but the bias is so proportioned that 
when the cathode of VI has risen to about 50V 
positive, V2 just reaches cut -on at its grid. A small 
further increase of VI cathode potential then 
causes heavy anode current in V2 and this current 
also passes through the relay. Thus, the total 
current is rising very rapidly at the point where 
the relay energises, and small inevitable fluctua- 
tions of energising- current value cause little error 
in the timed periods. 

Actual Circuit Details 

The basic circuit elements just described will 
be recognised in the full theoretical circuit, Fig. 2. 
R6 is added to determine the shortest period which 
may be selected; R9 is a grid -stopper to prevent 
parasitic oscillation. The "change at once" button 

229 

shorts most of the charging resistance (except R7), 
which reduces the period to a fraction of a second. 
R7 is necessary to prevent too sudden a rise upon 
pressing the button. R8 is to discharge Cl again 
at the end of the period, through the relay 
contacts 'a'. 

When a period is complete, and relay Rlyl 
energises the signal neon is lit via contacts 'b,' 
and the bell rings via contact `c,' if S3 is 
closed. Current passes to the trip -relay through 
contacts `d,' and throws it over. At the same time, 
Cl discharges through R8 via contacts 'a,' and this 
takes about 5 seconds. When Cl has thus 
discharged so far that the anode currents are 
unable to hold Rlyl closed any longer, this relay 
de- energises, the lamp extinguishes and the bell 
ceases to ring, and a new run commences. R2 is 
present to give a permanent current through the 
relay Rlyl, almost equal to that at which it would 
de- energise after being energised. This is to ensure 
that the circuits of VI and V2 and Cl really do 
return virtually to zero each time before the relay 
de- energises, and thus the true starting conditions 
are reproduced each time. The exact value for R2 
will depend entirely on the relay used, and will 
normally be such that about one third of the 
energising current flows through it. 

(To be continued) 

Note: Fig. 2. and the Components List appear overleaf on page 
230. 
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Fig. la-Basic 'bootstrap' cathode follower circuit. 
Fig. lb-Addition of an 'avalanche' amplifier (V2) to 

the basic circuit of Fig. la. 
Fig. lc-Charging curves for Ct in Figs. la and lb. 
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ELECTRONIC PROCESS TIMER -CONTINUED 

COMPONENTS LIST 

Resistors: 
(All carbon types, 10% except where stated) 

RI 100k 1 W 
R2 See text (about 75k 2W) 
R3 2.2M 2W (see text next month) 
R4 330k 1 W 
RS Sk 2W (wire -wound or ±5% carbon) 
R6 100k I W 
R7 18011 I W 
R8 56k 1 W 
R9 100k I W 
VRI 2M linear variable 
(high power ratings are specified for high stability) 

Capacitors: 
Cl 32;LF 150V to 250V; high insulation; NOT electrolytic 
C2 8µF 3S0V electrolytic 
C3 1µF 500V paper 

Switches and Relays: 
SI SPST toggle switches for 2S0V A.C. 
S2 SI 4A rating 
S3 52, S3 IA rating 
S4 Small insulated panel- mounting bell -push 

Rlyl Normal relay- 300ohm 20mA--see text for alter- 
natives (a, b, c, d are four independent 'make' 
contacts on Rlyl- rating: 350V D.C., S0- 100mA. 

Rly2 Trip relay -6.3V magnet; mains 4A contacts 
(see text) 

Valves and Lamps: 
VI EC92 with B7G ceramic, high insulation valveholder 
V2 SP6I with M.O. valveholder, preferably ceramic 
LPI Mains voltage signal neons in panel - 

wl mounting indicator lamp Sockets, 
LP2 with photographically safe red glass 

Miscellaneous: 
Mains transformer -primary to suit local mains; 

Secondaries -250V 40mA, 6.3V IA, 6.3V 1A. 
3V to 8V electric bell 
Panel- mounting 5A three -pin mains socket 
Panel- mounting mains fuse holder and 4A fuse 
MRI } {Metal rectifiers -250V SOmA (E2S0050) MR2 

S Connecting wire with substantial insulation (see text) 
Tag -strips with faultless insulation 
Wood for cabinet 

earth 
3 -core 
cable 

to neutral 4 Amp 
AC mains mains fuse 

live FI Si 

Mains On /Off 
switch 

Trip relay 
--moo 

Mains Start /stop 
transformer switch 

250V 

T1 

Cs 

40mA V 
MR1 

R1 
100k 

+ 
C2 
6)1F 

-F 

RIy2°al 

LPI 
230V neon 

RIy1 
3000 2OmA 

r0660 

V2 
SP61 

6 

LP2 
230V 
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TC 

1 

A B 

R2 
(see text) 

VI 
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Switched output 
power plug 

7 

C1 32pF 
(see text) 

R7 
lean 
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2W 5% 
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Electric 
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Fig. 2 -The circuit of the process timer. 

bell -push 
Change at once 

Note: All resistors 1W 10% 
except R2, R3 and R5 
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NEONS 
A . discussion of some factors of fundamental 

practical importance in the design of circuits using 
neon -tubes, leading to some simple but worthwhile 
further improvement to the " Experimenter's Power 
Pack " published in PRACTICAL WIRELESS, January 
1962, etc. 

By M. L. Michaelis 

5HE conventional valve oscillator was the last 
topic dealt with by the author last month. 

A completely different class of oscillators is 
formed by those circuit elements which are 
inherently of negative resistance, without any 
external power- feedback influences being neces- 
sary. The simplest example probably familiar to 
most experimenters is the basic tetrode valve, 
with its " anode kink " in the region where the 
anode voltage has fallen just below the screen 
voltage. Here there is a small range of anode 
voltages where the anode current rises with 
decreasing anode voltage, representing negative 
anode resistance, caused in this instance by effects 
due to the higher voltage screen -grid capturing 
secondary electrons proceeding from the anode due 
to the impact of the main anode current. The 
constructor may be familiar with various oscil- 
lator circuits of the " transitron " or " dynatron " 
class utilising this negative resistance of the tet- 
rode -kink; he will also doubtless have heard that 
the introduction of the suppressor grid, connected 
to the cathode, close to the anode, was made to 
remove the tetrode -kink, thus producing the stable 
pentode valve. 

Amplitudes 
An important feature of the " tetrode- kink " 

must be pointed out at this stage, as it is common 
to all cases of inherent negative resistance. The 

tetrode- kink " is confined to a small region of 
voltages and currents; for all other voltages and 
currents through the circuit element in question the 
resistance is positive, i.e. voltage increase is needed 
to increase current (see Fig. 3). This fact limits 
the amplitude of oscillation of all oscillators using 
circuit elements with inherent negative resistance, 
the amplitude being such that voltage and current 
excursions are basically limited to the region show- 
ing negative resistance. This region may under 
certain circumstances be very small, so that oscil- 
lation at very low amplitudes can occur, possibly 
little greater than normal hum -levels in a circuit. 
This effect was obviously present in the author's 
prototype of the " Experimenter's Power Pack ", 
and it is thus clear that a discussion of the voltage/ 
current characteristics of neon -tubes is now 
required, seeking regions of inherent negative 
resistance in such characteristics. Once this is 
understood, the main question is answered. If we 
desire the neon -tube circuit to run as an oscillator, 

in the 
Experimenter's 
Power Pack 

(Continued from page 170 of the June issue) 

we must place the would -be operating point within 
the region of negative resistance. If we desire a 

stabiliser- function, we must choose an operating 
point safely removed from the negative -resistance 
region of the characteristic. 

The important conclusion of this discussion on 
negative resistance, as far as practical issues are 
concerned, is to realise that common neon tubes 
form a second example of inherent negative 
resistance, in addition to the familiar basic tetrode 
valvc. 

Screen grid 
voltage '...".y 

Negative 
resistance 

Vg2 

Screen grld 
valve 
basic 

tetro 

Vg2 Anode voltage Va 

Fig. 3 -The anode characteristic of a screen grid 
tetrode. The region A to B represents negative 
anode resistance; in this region DECREASE of 
voltage causes an INCREASE of anode current. All 
other parts of the curve represent normal positive 

resistance. 

Anode Characteristic of Neons 

Fig. 4 shows the general features of the anode 
voltage /current characteristic of a neon tube. Start- 
ing with zero voltage and current at O, let us 
gradually increase the voltage. The line O to B is 
thereby followed, i.e. only an extremely low current 
flows (far too small to be registered with anything 
except the most sensitive specialised amplifiers). 
This low current is due to ionisation in the neon 
resulting from cosmic and other atomic radiation 
present in the surroundings, and may be ignored 
for our present purposes. 

The striking- voltagé, Vs, is reached at B, and the 
real discharge commences in the neon, accompanied 
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by the first visible appearance of light in the tube. 
As long as the limiting resistor in the anode circuit 
does not allow more current to flow than is 
represented by the point C, the voltage remains 
constant at the value Vs for any current value 
between B and C. Thus, in principle we have here 
a voltage -stabilisation range, but in practice this 
range is not useful, as it is very small (only a 
fraction of a milliamp for most neons), somewhat 
unstable, and subject to considerable changes 
according to the age of the neon. 

Effects 
If the limiting resistor is, however, of such a 

value as to cause a current lying between the 
values for points C and D to flow, in theory, once 
the neon has struck, then the circuit necessarily 
goes into the familiar sawtooth oscillation, because 
the would -be operating point lies on a region of 
the characteristic having negative resistance. Thus 
no operating point lying between C and D can be 

Flashover 
F 

Voltage 
almost 

constant, 
low positive 
resistance 

A 

Ve ya Vs 
Extinguishing Glow Striking 

voltage voltage voltage 
Fig. 4 -Anode characteristic of a neon tube. For a 
neon oscillator, the would -be operating point lies on 
CD and the cycle of oscillation is ABCDGA. For a 
neon stabiliser, the operating point lies on DE. 
The performance will be erratic if the operating 
point lies too near D, as there is a possibility of the 

oscillatory cycle DGABCD being followed. 

Negative 
resistance 

Anode voltage 

static and stationary. The current rapidly rises 
and the voltage decreases, as the operating point 
rushes from C to D. The excess current above 
that capable of arriving through R in Fig. 2 (last 
month), required to reach point D, is supplied from 
the charge on the condenser C. When point D is 
reached, the voltage would have to increase again 
slightly for any progress up DE. This it cannot do, 
as R could not even supply enough current to reach 
point D, and thus the condenser had to supply this 
current, and certainly cannot increase its voltage 
again under these circumstances. The condenser 
cannot even continue to supply the current 
represented by point D without further drop in its 
voltage and thus voltage and current must fall 
as the portion D to G is traced out on the 
characteristic. At point G, representing the extinc- 
tion voltage of the neon, the discharge cannot 
maintain itself any longer, and stops abruptly, so 
that the current ceases without immediate change 
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of voltage, i.e. conditions drop from point G to 
point A. The condenser then begins to recharge, 
then, along a portion A to B of the same line O to 
B as traced out at the initial start. At D the neon 
strikes again, to start another similar cycle. And so 
on, until switched off. 

It is clear that, to secure oscillation, i.e. to obtain 
a would -be operating point between C and D, there 
is a definite lower limit imposed on the value for 
the resistor R in Fig. 2, such that the current sup- 
plied does not exceed the value for point D in 
Fig. 4. There is also in theory an upper limit for 
R, though this is considerably less definite and 
certainly so high that it can normally be ignored, 
as the point C in Fig. 4 represents a very small 
current, and is not well -defined. Thus, there being 
a lower limit for the value of R in a given neon 
circuit if oscillation is to take place, there is an 
upper limit to the frequency of oscillation achiev- 
able. The frequency is determined by the time 
constant C times R in Fig. 2, being inversely pro- 
portional to this. Thus the highest frequency of 
oscillation is obtained with the smallest possible 
values for C and R in Fig. 2. The smallest C is 
obtained by omitting a physical condenser 
altogether, so that the remaining stray capacities 
of the circuit are operative. The smallest tolerable 
R is dictated by the condition for maintaining 
oscillation, discussed above, which thus, together 
with the stray capacities determines the maximum 
frequency possible. This lies between 10kc /s and 
50kc /s in most cases. No limit is imposed on the 
lowest possible frequency, as the condenser C in 
Fig. 2 can be made as large as one pleases. The 
condenser does not affect the decision as to whether 
oscillation takes place or not. This decision is fixed 
solely by the H.T. voltage used, the value of R and 
the anode characteristic of the neon, in the manner 
discussed above. 

Neon tubes particularly suitable as oscillators 
should have large differences between voltages and 
currents represented by the points C and D in 
Fig. 4, i.e. the range CD should be a major part 
of the whole characteristic of the tube. This is a 
function of the geometric design of the electrodes 
within the tube, and their surfaces, as well as the 
gas pressure. 

Drift of DC with age 

A point of great practical importance is that the 
range CD in Fig. 4 often undergoes considerable 
change within the first 10 to 100 operating hours 
of an initially new neon tube. This effect was 
observed experimentally by the author, and is 
probably to be explained in terms of changes in 
the electrode surfaces inside the tube during the 
initial operating hours. The current -value corres- 
ponding to point D in Fig. 4 can be very much 
less in a brand new tube than in the same tube 
after some 100 or so operating hours. Thus, an 
operating point initially within the range D to E, 
and thus stable, can drift into the range C to D 
later, so that an initially stable circuit goes into 
oscillation after some 100 hours of operation. 
This appears to be the ultimate explanation of the 
effects noticed with the author's " Experimenter's 
Power Pack ", and accounts for the presence of 
the low- amplitude oscillations after about 2.000 
operating hours, these oscillations having been 
initially absent. 
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Neon Stabiliser Circuits 

PRACTICAL 

If the circuit is to perform as a voltage stabiliser, 
then an operating point within the range D to E is 
required, i.e. the tube must be run with amply suf- 
ficient anode current under all circumstances. The 
value of R (in Fig. I last month), has a definite 

Á350V 0 
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óT1 
ó C, 150mA 
00 0 0 0 0 

350V 

R2 
82k 
10W 

C3 
8yF 

450VW 

C4 
BN F 

450VW 
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upper limit which must not be exceeded if oscilla- 
tion is to be prevented with certainty. This upper 
value for R permissible in the stabiliser circuit is 
such that the tube current in the neon still lies safely 
above the value corresponding to point D in Fig. 4, 
measured when the output load current drawn 
has its maximum value, i.e. neon current its mini- 
mum. If R has a value small enough to guarantee 
sufficient current in the neon when no current is 
drawn from the stabilised output, yet not small 

enough to leave sufficient neon 
current when the output is 
loaded up to the intended 
maximum, then as the output 

R8 
18k 2W 

V4 
90C1 

R1 22k 
10W 

D2 

-143V 

V5 
108C1 

R5 
6.8k 

R6 
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gC54 
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5W 

C6 
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01}íF 

V2B 
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-60V 

V2B 
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Via R11 

A 

VR3 
1k 5W 

To -100V 
-103V output 

Fig. 5 (above) -Part of the original circuit of the "Experimenter's Power 
Pack" to show the circuits of the neon V4 and V5. Voltages and currents 
shown are with respect to earth and as measured after 2,000 hours of 

operation. 

Fig. 6 (below) - Modified version of the circuit in Fig. 5 for greatly improved 
stability. (Note: Point D in Fig. 4 is quoted as "5mA maximum" for the 
108C1. The new operating point in this circuit is at 9mA, and the ( -100)V 
output may be loaded up to 4mA (fs.d. on the meter) in this version of the 

circuit without the start of oscillation). 
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load current is gradually 
increased the circuit may burst 
into oscillation as the operat- 
ing point of the neon passes 
point D in Fig. 4. This effect 
was clearly also present in 
the author's " Experimenter's 
Power Pack" after some 2,000 
hours of use, due to a drift of 
the location of point D in 
Fig. 4. It explains the observed 
apparently haphazard presence 
or absence of oscillations, 
according to the precise load- 
ings of the outputs. 

Manufacturer's Ratings for 
Neon Tubes 

The simple conclusion is that 
neon tubes intended for voltage 
stabilisation must not be 
starved of anode current. A 
glance at data tables for neon 
tubes, supplied by the manu- 
facturers, reveals that, apart 
from statements of the stabi- 
lised voltage possible with 
tube, also minimum and 
maximum tube currents are 
specified. The maximum 
current is simply dictated by 
the need to avoid danger of 
destruction of the tube (see 
Fig. 4), but the minimum 
current is far more important 
than one would think. It rep- 
resents the highest current 
value that point D in Fig. 4 is 
likely to reach at any time 
during the lifetime of the tube. 
and thus represents the mini- 
mum tube current that must be 
guaranteed under all circum- 
stances of operation if oscilla- 
tion is to be permanently 
prevented with complete cer- 
tainty. The author must 
frankly admit his own insuffi- 
cient awareness of this subtle 
practical point at the time of 
design of the " Experimenter's 
Power Pack ", particularly as 
most textbooks and essays he 
has read to date -in fact, all 
of them, including a small 
handbook devoted entirely to 
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T2 

To V2A anode 
(main stabiliser circuit) R13 1M 

PRACTICAL WIRELESS July, 1962 

R28 simultaneously loaded up to its 
full capacity of 50mA. 

This undesirable effect was not 
present if only a mere IOmA to 
15mA, as required by a valve 
voltmeter, oscillator, etc. for 
which this output was primarily 
intended, was drawn simultane- 
ously from the unstabilised output, 
which accounts for the fact that 

R29 this deficiency in the original 
design was not noticed much 
earlier. Full- capacity simultaneous 
loading of both H.T. outputs is 
rarely required, and thus this short- 
coming escaped notice for so long. 
For this very reason, too, it does 
not represent a serious fault, yet 
it is nevertheless desirable to 
remove it, especially as the cure 
was found to be extremely cheap 
and simple. 

The cause was that the feed to 
V2A anode (see Fig. 7, which 

gives the relevant portion of the original 
circuit) came through R19, and thus suffered the 
same voltage drop as occurred across R19 due to 
current drawn from the unstabilised output. Thus 
this voltage drop was passed on to the stabilised 
output with the result that the stabilised output 
voltage could not exceed the unstabilised output 

(Continued on page 241) 

Fuse 100mA Meter shunt 
50mA 

Unstatt 
R18 output 

C1y. 82k +300V 
2W 50mA 

R19 
18k 6W 

c11 
25y F 25pF 

350VW 350VW 

C12cz=r V6 

Fig. 7 -The unstabilised H.T. circuit 
Pack." 

neon tubes - completely omitted to make any 
mention of it whatsoever. Thus the operating 
points of the neons in the original design of .he 
Power Pack, whilst sufficiently high in current for 
most samples of new neon tubes of the specified 
types, are too low to guarantee stability as the 
tubes age. 

Modifications mode to "Experimenter's Power Pack" 
Figs. 5 and 7 show the original form of relevant 

portions of the circuit of the "Experimenter's Power 
Pack ", with measured values of 
important voltages and currents 
after 2,000 hours of operation. 
Figs. 6 and 8 show the new modi- 
fied versions of the same portions 
of the circuit, showing changes of 
resistor -values made to ensure that 
the neons all receive ample current 
to ensure complete stability under 
all conditions. 

It should be emphasised that, 
contrary to common belief. con- 
densers connected in parallel with 
the neon tube or in parallel with 
R in Fig. 1 do not affect the 
decision as to whether the circuit 
is stable or oscillates, and could 
probably be omitted in a stabiliser 
circuit. Yet they do no harm, and 
certainly shunt any noise -effects 
from other causes that might be 
present. Thus they have been main- 
tained, and indeed augmented, in 
the new modified design of Fig. 6 

Other Modifications 

90C1 

Meter shunt 
4mA 

Stabilised 
output 
+90V 

of the "Experimenter's Power 

Only one other modification was 
found desirable to the " Experi- 
menter's Power Pack ", and this 
has nothing to do with the neons. 
It was found that the maximum 
achievable voltage on the main 
stabilised H.T. output dropped to 
a mere 250V (instea.l of the 
normal 350V) as soon as the 
unstabilised " 300V " output was 

To WA anode 
(main stabiliser 

circuit) 

`r 

S3 

260V 
8omA 

R13 1M 

+340V 
( +300V) 

R35 
22k 
1W 

C11 
25}iF 

350VW 

C17 
8}1F 

350VW 

+350V 
( +310V) 

R28 
Meter shunt 50mA 

Fuse 
100mA +300 V( +200V) 

unstab output 
+300V 50mA 

c,0 
C1y:, 

71/q mA 
(4mA) 

R18 
82k 
2W 

R36 
47k 
5W 

1 R19W 
+ + 

C12 C18 - 25)1F - 
350VW 350JW V6 

90C1 

+80V 
R29 +80V) 

Meter shunt 
4mA 

Stabilised 
output 
+90V -i 

Fig. 8- Modified version of Fig. 7 with improved capacity for simul- 
taneous high !oading of the H.T. outputs. 

Cimultaneous loading now possible: 
Main stabilised H.T. output -150 -300V, 100mA (f.s.d. on the meter). 
Unstabilised H.T. output -50mA (f.s.d. on the meter). 

oading of +90V stabilised output: 
4mA (f.s.d. on the meter) if the unstabilised H.T. is not loaded; 1.SmA 
if the unstabilised H.T. is loaded to the rated 50mA. 
(The loading of the main stabilised H.T. has no effect on the +90V 
output). 
In the diagram, the figures in brackets were taken when the un- 
stabilised output was loaded to the rated 50mA; others refer to the 
unloaded condition of this output. 
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PORTABLE RADIO GO, CAR RADIO 
NOW THE SUPER SEVEN 4-WAVEBAND 

(7 Transistors plus 2 Diodes) 
* 3 R.F. STAGES. * Mullard and Surface 

Barrier Transistors. * Coverage of Medium, 
Long Waves, Trawler 
Band and approximately 
20 -60 metres short wave * Use as domestic radio, 
car radio or fit with 
strap (not supplied) for 
carry -about. * No aerial required ex- 
cept for use as car radio 
and for short waves. * 3 -inch speaker but will drive a larger speaker. * Performance comparable to many receivers costing treble. * 400 milliwatts output stage. * Minimum of 30 stations tuned in excluding S.W. 

May be built for £6. 1 9,6 SIZE: 7} x 54 x I }in. 
plus 316 post, etc. 

PARTS PRICE LIST AND EASY BUILD PLANS 21. 

BEGINNERS POCKET 5 
(MW /LW and TRAWLER BAND) 

(5 Transistors, plus 2 Diodes) 
Designed round supersensitive 
FERRITE ROD AERIAL and 3in. 
moving coil speaker. Attractive 
case in black with speaker grill in 
red. On test Home, Light, Radio 
Lux., and many Continental stations 
were received. 

TRANSONA-4 
(4 Transistors, plus 2 Diodes) 

New design now uses moving coil 
speaker. 

FERRITE ROD AERIAL 
MW /LW & T.B. 
Slide Switches 

Handsome pocket case. 

May be built for 55- 

Total cost of all parts £2. 19.6 P.P. 31. 

"Truly amazing, Station after Station."-A.D., Surbiton. 

EASY BUILD PLANS AND PARTS PRICE LIST 116 

TRANSONA-6 
(6 Transistors, plus 2 Diodes) 

M/L & T. BAND 
350 Mw Mullard push -pull 
output Transistors. Power- 
ful magnet 3in. high grade 
speaker. Push -pull trans- 
formers. This is a top 
performing receiver. 
Nearly 30 stations listed 
in one evening including 
Luxembourg loud and 
clear. A pleasure to listen 
to. FERRITE ROD 
AERIAL All parts sold 
separately, including pale 
blue gleaming polystyrene 

case with duo -diffusion grilles in red. Uses 9 volt battery. 
Sockets for car aerial. 

Total building cost £5.9.6 P.P. 31 , Size 6+ x 44. x Ifin. 
"Agreeably surprised with Trawler Band reception. Luxembourg 
as loud as local. Your easy build diagram helped a lot ... my first 
attempt. " -H. S., Penzance, Cornwall (poor reception area). 
PARTS PRICE LIST AND EASY BUILD PLANS 116 

P.P. 31-. 

"Best transistor set I have ever built- dozens of stations." - 
A.G.H., Deal, Kent. 
PARTS PRICE LIST AND EASY BUILD PLANS 116 

BEGINNERS 
PUSH -PULL FIVE 

(5 Transistors, plus Diode) 

* 24in. M/C Speaker. * Ferrite rod aerial. * Tuning condenser. * Volume /oscillator con- 
trol. * Case with speaker grille 
in red. * Fully tunable over med/ 
long waves. * Simple assembly dia- 
grams. * 250 Milliwatts output 
stage. 

* Can be built for 59f6 P.P. 31 -, or with 3" speaker 

PARTS PRICE LIST, etc. 21 -. 681.. 

NEW SUPER SIX DESIGN 
MED /LONG WAVES, TRAWLER BAND AND S.W. 

TO APPROX. 40 METRES * 6 1st grace Transistors 
(inc. Mullard and Surface 
Barrier) plus 2 DIODES. * Top grade 3in. L /speaker. * 2 R.F. Stages for extra 
boost. * High Q lin. Ferrite Rod 
Aerial. * Easy build diagrams. 
No aerial orearth required 
(except as car radio). * Attractive pale blue case 
with speaker grilles in red. * 350 Milliwatts output stage * Sockets for car radio. * Test receiver tuned in over 30 stations. 

(inc. Luxembourg loud and clear.) 
THIS FINE RECEIVER MAY BE BUILT FOR £6.9.6 Plus 31- P.P. 
PARTS PRICE LIST AND EASY BUILD PLANS 21. 

PARTS SOLD 
SEPARATELY AFTER SALES S ERVICE NAME AND ADDRESS 

CAPITAL LETTERS PLEASE 

RADIO EXCHANGE COMPANY 
PHONE 2367 

27 HARPUR STREET, BEDFORD 
(Opposite Co -op) ID a.m. to I p.m. SAT. 
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EXPLORE THE WORLD ON THIS 
I -VALVE SHORT -WAVE RADIO 

Total 
Building 

Costs 

35,- 
P. &P. 

A Rece ves speech 
and music from all over the world. 

Construction price includes valve and one coil 
covering 40 -100 metres. 
Can be extended to cover 10.100 metre& 
Can be converted to 2 or 3 valve. 

PUT YOUR FAVOURITE PROGRAMME 
ON TAPE with the 

R.C.S. TAPE TUNER 
Will operate on all types of Recorder. High 
Impedance output. Variable Medium wave 
tuning. Triple wound Super HI -Q coil. 
Chassie and components colour coded. Easily 
constructed from full Instruction data and 
layout diagram& 0i,ß 31 sits lin. 

ratting 30f. rut: P.1 /6. s <A The 
"PI RETTE" 

R.C.S. for MINI -SETS 
All parts available separately. 

Constructional details on any one of our 
Mini -Sets, 116 each. (Supplied tree with orders) 

The 
"REVILO" 

5-STAGE 

POCKET 

TRANSISTOR 

PORTABLE 

In attractive two -tone contemporary case, with gold 
plated speaker grille and attractive dial. Size only 51 x 
34 x 14ine. No aerial or earth required-completely 
self contained. Genuine 3In, high flux PM speaker. 
First grade transistors. Push -pull output -250 mllll 
watts. Volume control with on /on switch. Condenser 
tuning. Easy assembly veletted circuit board. 
Total Building £4. 19.6 Socket for personal 
Costs listening. 
P. a P. 2/6. Earpiece g/- extra If required. 

TWO TRANSISTOR SET 
Designed for Personal Listening 
An amazing little set, with built -In ferrite rod 
serial bringing In medium wave at wonderful 
volume. Sturdy case. Size only 14 z 3 z 4In. 
Fits Into the palm of the hand. Drilled 
chemist colour coded for easy assembly. Two 
top grade transistors plus diode. Supplied with 
earpiece. 

Total 
Building Costs 50/- Pin. 

P. d P. 21. 

The "BOBETTE" 
S -STAGE SUPER SENSITIVE 

TRANSISTOR PORTABLE 
Simple to Build. All Find Grade Components 
A truly portable translator radio giving full 
medium w -ve reception. Incorporate. eln. 
High Flux Speaker, push -poll output, first 
gracie 
transistors. 
High -Q ter 
rite aerial, 
socket for 
car aerial, 
pre -tagged circuit 
board for 
easy con- 
struction. 
Attractive 
two -tone 
case. 

"4"7 

:.., ..y ,...:,re..é%S 

f? 

Total Bnfding £5.2.6 Costs P. d P. 2/6. 

CRYSTAL RECEIVER 
Covering medium wave band. ideal for the 
beginner! All components Including WA. for 

I 
II6 P. & P. 1/6. Easily converted to 1- V translstoror 2 -stage transistor receiver. 

The 
"BIJOU" 

EASY TO BUILD TWO STAGE 
TRANSISTOR SET 

The set that looks like a Radio Set. 
Attractive Case. Mini .0005 Tuner. High Q 
Lita Coll. Works for month. off No. 8 Battery. 
Simple to construct In 15 min. 

Total Building 
Costa 25'- You can't go wrong. 

We guarantee good results. 

Trade R C S PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 Mail Order 
only 

ACKNOWLEDGED TO BE THE BEST 
COMPONENT CATALOGUE 

.; 
;5%-, .. 

..._, < 

A 

MUST 
for every 

radio 
enthusiast 

T 

NOW 

66 pages 

Over 600 
illustrations 

Over 5,000 
components listed 

This is today's most up -to -date, most comprehensive component catalogue 
for the radio constructor, experimenter, engineer and Hi -Fi enthusiasts' 

MEN 11 =OM NM 

2/6 
PLUS 9d POST 

POST 
COUPON 
TODAY 

Write 
CATALOGUE 

on too left 
of enveloDe 

Enclose 
P.O. 3/3 

Name 

Address 

Home Radio Ltd.(PW) I87 London Rd. Mitcham,Surrey 
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LOW-CURRENT 

VARIABLE 
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USING AN OUTPUT PENTODE AS G RID- 
CONTROLLED H.T. RECTIFIER, A WIDE 
RANGE OF VOLTAGE CONTROL CAN 
BE ACHIEVED IN A VERY SIMPLE CIRCUIT. 

(Continued from page 165 of the June issue) 

LTHOUGH, in last month's article, the 
author recommends an 807 valve for an r.m.s. 
A.C. voltage up to 250 at the transformer, a valve 
of even higher voltage rating, but which is 

Fig. 4 -The circuit of Fig. 1 (page 161, last month) 
modified to include two selenium metal rectifiers to 

remove the inverse voltages. 

By D. A. Brandon 

SUPPLY 

unfortunately more expensive, as it seldom 
appears on valve bargain lists, is the EL34, and 
this is considered to be the most suitable valve 
of all for the circuit of Fig. 1 (last month). It 
should, at any rate, be easily obtainable. It has a 
peak anode rating of 800V, which is certainly suf- 
ficient for a 250V transformer, and the peak screen 
rating is 425V. This figure for the screen is still 
a little low theoretically, but considering that it 
applies for a positive voltage, for which sense 
about 350V can never be exceeded in Fig. 1, and 
that the negative peak voltage is likely to be per- 
missibly much higher, an EL34 can be relied upon 
in the circuit of Fig. 1. Accordingly, the writer 
made all further experiments using an EL34, and 
performance results are given later in this article. 

Using an 807, results will be very similar, but 
the lowest voltages attainable in the circuit of 
Fig. 3 will be higher than those obtained using 
an EL34, because of the lower mutual conduct- 
ance of the 807. 

Addition of Metal Rectifiers 

If the expense of an EL34 is felt to be too 
great, or the heat generation too high, it is pos- 
sible to use an ordinary 6V6 or EL84 output valve 
with perfect reliability if a couple of selenium 
metal rectifiers are used to remove the inverse 
voltages. Fig. 4 shows this modification made 
to Fig. 1, and Fig. 5 shows the modification 
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made to the ultimate variable- output -voltage 
circuit of Fig. 3. These rectifiers should be of 
250V A.C. input rating, and about 25 to 50mA 
current rating. The first, D1, takes up the inverse 
voltage itself, whilst the second, D2, shorts out 
any portion of the inverse voltage that may still 
be reaching the valve. The need for D2 results 
because we have, on the negative half cycles, 
effectively two rectifiers in series - the metal 
rectifier DI and the output valve. The valve cer- 
tainly has the higher inverse resistance, thus Dl 
alone cannot be fully effective in removing all 
inverse voltage from the valve; hence the need 
for C2. 

Fig. 5 -The circuit of Fig. 3 (page 162 last month) 
modified to remove the inverse voltages. 

Grid -control to Achieve Variable Output Voltage 

An inspection of Figs. 1 and 3 (last month) will 
make it clear how the output valve itself is used as 
" variable resistance " by means of controlling 
its grid -bias voltage, which is obtained on VR1 
from the output voltage itself. 

It is clear that the maximum voltage obtainable 
across any load connected across the output is 
given when the slider of VR1 is at the top, A, and 
the circuit (Fig. 3) is virtually identical to Fig. 1. 

The minimum output voltage is given when the 
slider of VR1 is at the bottom, at B. In this 
state the whole output voltage is applied as grid 
bias to the valve, and if this voltage is to be 
small the valve must be virtually cut off, to have 
sufficiently high resistance to cause the necessary 
voltage drop. Consequently the minimum voltage 
down to which one can regulate with VR1 is 
given approximately by the grid -base of the valve. 
It will be the lower, therefore, the higher the 
slope of the valve used. 

Final Circuits 
From the results of the above discussion, two 

final circuits have established themselves as 
ultimately the most reliable and suitable- namely, 
Fig. 3 with an EL34, and Fia. 5 with a 6V6 or 
EL84. 

WIRELESS 

Fig. 6 gives component 
EL34 circuit, and Fig. 7 a 
results measured by the 
this circuit. 

Fig. 8 gives component 
circuit using a 6V6, and 
results of the prototype. 

July, 1962 

specifications for the 
graph of performance 
writer after building 

specifications for the 
Fig. 9 performance 

The Performance Graph 
The graphs are drawn in the form of a number 

of " load lines " for various effective resistances 
of the consumer -load connected to the output of 
the H.T. supply. These load lines are obviously 
determined solely by Ohm's Law applied to the 

(Continued on page 241) 

8pF 16jF 
350VW 350VW 

-ve 

Fig. 6 (above) -The circuit of Fig. 3 with the 
component values indicated. 

45 

40 : 

r 
35 E 

u 
.. 
L 
o L 
N 

'. 

Fig. 7 -This graph indicates 
the performance of the 

circuit of Fig. 6. 

5 

Open circuit, ers , 

50 100 150 200 250 300 350 
Output voltage -Y 
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I NE/V- PRACTICAL IMY 
of UNDERSTAND /NG 
Radio Television Electronics 
Including: Transistors; VHF /FM; Hi -Fi equipment; Cornputors; Servo -meths; Test Instruments; 

FOR... 

Photo -electrics; Nucleonics, etc. 

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

RADIOSTRUCTOR 
L EADS THE 11/ORLD 

IN ELECTRONICS TRAINING 

POST NOW 
To RADIOSTRUCTOR (Dept. G82) 

READING, BERKS. 

Please send brochure, without obligation, W 

* Name 

Address' 
7/62 

* BLOCK CAPITALS PLEASE 
(We do not employ representatives) 
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This splendid AVO Instrument has been developed to meet a 
definite demand for a sturdy pocket -size multi -range test meter 
at a modest price, suitable for use on modern electronic apparatus 
as well as for radio and television receivers, motor vehicles, and 
all kinds of domestic appliances and workshop equipment. 
Readings are obtainable quickly and easily on a very open scale, 
and range selection is by means of a robust, clearly marked rotary 
switch of the characteristic Avo Meter type, Measurements of 
A.C. and D.C. Voltage. D.C. Current and Resistance are made 
by means of only two connection sockets. 
Designed and Manufactured by 

46/71) Z TD AVOCET HOUSE - 
t ro-op 

July, 1962 

Just Right 
for your pocket! 

THE 

MULTIMINOR 
19 Ranges 
D.C. Voltage: 0- 1,000V in 7 ranges 

A.C. Voltage: 0- 1,000V in S ranges 

D.C. Current: 0 -IA in 5 ranges 

Resistance: 0- 20,000 ca, 0 -2M 11 

Pocket Size: 51 x 31 x 11 inches. 

Weight: I lb. approx. 

List Price £ / e I Os. 
Complete with Test Leads and Clips 

Leather Case if required 391-. 

Telephone 

92 -96 VAUXHALL BRIDGE ROAD - 

Sensitivity 
10,000 ohms per volt 
on D.C. voltage ranges. 
1,000 ohms per volt 
on A.C. voltage ranges. 

Accuracy 
On D.C. 3% of full 
scale value. 
On A.C. 4% of full 
scale value. 

To meet special 
requirements, instru- 
ments can be supplied 
to a higher degree of 
accuracy for a small 
additional charge. 

: VICtoria 3404 (12 lines) 

LONDON - S.W.I 
MM.2 

SENSATIONAL NEW 1962 DESIGNS - BY CONCORD , 

LOW PRICES * PICTORIAL STEP -BY -STEP PLANS * EASY AS A.B.C. 

THE NEW "LISBON" THE NEW "VOLKSRADIO" ONLY 19/6 
TRANSISTOR SET - 

This lea pocket _.stage r ` : s 
translator eat not much , t 
larger than a matchboz 19 6 F 

Excellent clear reception covering all 1 _ 

medium ves, works for months /. . 

off a tiny 1} or 3 volt battery coating - 

only 3 }d. Easy to build and an 1, 

excellent introduction to translator eh 
circuitry. Everything can be supplied 
down to the last nut and bolt IncL sa .; 
SIMPLE PICTORIAL STEP -BY- - 
STEP PLANS FOR ONLY 19/8, plus : 

poet and packing 1 /6. ( C.O.D. 2/- 
extra). Parts sold separately, priced 
parts list 11-, 

TAKE -OVER BID MAKES THIS FANTASTIC 
beautifully compact "5 

measuring 4¡ x 2¡ x 181n. receives 
perfectly -in the Bedroom, Office, 
Genlenwer all medium waves 
(Incl. Luxembourg). Under ld, hour 
running coat. ANYONE can assemble 
It m one or two bonne axing our 
simple A.B.C. plan. Complete set of 
parts ONLY 19/8, plus 216 P. & P. 
C.O.D. extra. (Parts can be bought 
separately). Mosey Bank Guarantee. 

OFFER POS-SIBLE--the 

-STAR VOLKSRADIO" 
F` 

T 71 
'p 
4Il 88 

80 I 

D 114 

l 5fT.7R 

OUR NEW 4-STAGE "MINUETTE" THE NEW "SAN REMO" ONLY 37/6 
Build this newly -designed "MINUETTE" 4 -STAGE translator 39 6 set in very strong ready drilled ULTRA MODERN CASE. _' 39 
only 6 x 3} x lin. Uses three translators and diode and SELF 

LOUDSPEAKER. Very yq H 
holidays, ideal for 

Months 
office, bedroom, 

holidays, etc. ffionthe and months 
of listening off an Yd. battery. Can 
be built FOR ONLY including ° »-- `` , Y 

PROPER CASE, miniature speaker, 
eta. SIMPLE AS A.B.C. PICTORIAL 
STEP -BY -STEP PLANS etc., plus 
poet and packing 1/6 ( C.O.D. 2/ ffif 

extra). Parts sold separately, priced a 

parta Bet 1) -. 

This Remo ̂ meter 
Speaker This All Transistor Speaker Radio-The 

all er R d, -The 
including an Re o"-euv ,Light," etc. 

waves 

able and lightweight- Slips easily into the 
Pocket Or Handbag -size only 45 x 2i x 

Works for Months off lid. Batter 
Ideal for holidays, Camping, Bedroom, 
etc. Anyone can assemble it in an hour 
or two with our simple- ..ABC PLAN! 
Complete set of parts including minis- 
tare speaker- everything -only 57/6. 
plus 2/6 P. & P. ( C.O.D. 2/- extra.) 
Parts can be bought. separately. 

- ' 
r 

t rÇ 

i 
/..- 

CONCORD ELECTRONICS Dept. 14/5 le7 .1- rtes. Please prim none and mldr,lo to 

Sussex 
fettle. SuPpllrrg to b'ehon(e, pniverxi(iee, anvrrnmeat and Regenreh 

210, Church Road, Hove, Sussex Fs:eMtghrnerets. Compieterange ofcomponenteandvaluesetoakad. Regret 
> > y no C.n. D. nhrond. LF.',t /a 1'.T /iA T /n.V.1 DAlI,P AT NORF.S. 

www.americanradiohistory.com

www.americanradiohistory.com


July, 1962 PRACTICAL WIRELESS 241 

(Continued from page 238) 
resistance -value of the consumer load, and have 
nothing whatsoever to do with the H.T. supply, 
as far as location on the graph is concerned. Thus 
all load lines must necessarily go through the 
origin O, as at 0 volts the current through any 
resistance whatsoever is 0 amps. The slope of 
the load -line, which is Volts needed for Amps 
caused to flow, is clearly the Ohm's Law defini- 
tion of the resistance of the load to which the 
load -line is intended to apply. We can thus draw 
in all load lines as a fan of lines spreading out 
from O, without even building the H.T. supply, 
let alone measuring anything with it. But it is seen 
that there is one difference in the graphs of Figs. 
7 and 9. The load lines are not complete, they 
start and stop abruptly. The load lines drawn 
thus represent only those portions realisable -i.e., 
those of all possible combinations of voltage and 
current which are actually realisable, using the 
circuit specified as H.T. supply, and a .,onsumer- 

R 
470k 
1W 

10H 1650 

6uF 
350V W 

-ve 
16NF 

350V W 

Fig. 8 -The circuit of F'g. 5 with the component 
values indicated. 

25k 
Short circult 

20. 

Nss 

'715 

v 
10 

a 
Ó 5 

0 

k ea 
L 1 k load 

'P.> Open cVcuit , .,4 
50 100 150 200 250 300 

Output voltage -- 
Fig. 9 -The performance results of the circuit of 

Fig. 8. 

load of resistance marked on the load -line, con- 
nected to the output. The portion of each load - 
line drawn is passed through from one end to 
the other as VR1 is turned through from one 
end to the other. 

After joining up all ends of all load lines in 
the manner shown by the dotted line on Figs. 
7 and 9, to form an area on the graph, we have 
at a glance on paper all possible combina- 
tions of output voltage and current whatsoever 
whic.i the H.T. supply in question is capable of 
giving. If any desired combination of H.T. 
voltage and current for a certain consumer 
circuit lies within the area enclosed by the dotted 
line, then it is obtainable from the supply, simply 
by connecting the consumer circuit and adjusting 
VR1 until the desired condition is reached. If 
the desired voltage /current combination lies out- 
side the enclosed area, then it cannot be supplied, 
though a suitable modification of circuit and 
component values might enable it to be included 
in the resulting new " operational area ". 

Neons in the Experimenter's Power Pack 
(Continued from page 234) 

voltage. Having realised this, the cure was simple, 
as shown in Fig. 8. Here the feed for V2A was 
transferred to the rectifier side of R19, and given 
its own independent new smoothing resistor and 
condenser. After this modification, full sim- 
ultaneous loading of the unstabilised output up to 
50mA had no effect upon the stabilised output 
voltage and its stabilisation for any voltage within 
the design range of 150 to 300, so that the defect 
was successfully removed. 

Final Design 

These simple modifications discussed in this 
article further improved the quality of the 
" Experimenter's Power Pack ", which is now a 

really valuable piece of equipment. The general 
reliability and freedom from overheating has 
proved itself, in that the appearance of the internal 
construction was still " new ", and bright and clean, 
at the time of the inspection after some 2,000 
operating hours which gave rise to the writing of 
this article. 

This period of operation represented some months 
of virtually non -stop operation day and night, 
the power -pack being switched off only for short 
periods of an hour or two at intervals of a week or 
more, for changes to apparatus in the long -term 
experiments which were being fed. 

It is hoped that this article forestalls any difficul- 
ties or disappointments which constructors might 
experience with their power units, and that it also 
provides some interesting and useful tips in generai 
for the use of neon circuits. 
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800äS REVIEWED 
RADAR PocKET Boon -by R. S. Boulding. 248 
pages. Published by George Newnes Limited. 
Price 21s. 

LIKE many of today's books bearing the term 
" pocket " in the title, this publication is too 
large truthfully to substantiate the use of that 

qualification; but as the word "pocket" is nowa- 
days recognised as descriptive of the contents of 
a book being of the `handy', reference class 
(rather than of its dimensions), the foregoing in- 
formation must be regarded only as a warning for 
those who, on first reading the title, visualise the 
whole history of radar published in miniature 
form. 

The author assumes, understandably, that any- 
one reading this book is already familiar with much 
of the fundamental knowledge necessary to 
command an understanding of ordinary radio. But 
this is not merely a reference manual for experts 
engaged in work on radar equipment -the first 
few chapters are devoted to a concise presentation 
of the electronic principles and formulae which 
are the basis of radar. 

Subsequent chapters deal with the individual 
'units which comprise a modern radar installation, 
and an informative section on testing and test 
gear is included. 

It appears that the student of radar operation 
must keep a large store of formulae and equations 
readily at hand, for several "comprehensive " 
chapters seem to deal with little else; but compre- 
hensive they no doubt are and for the radar 
operator, engineer or just the technically minded 
enthusiast, this book will find a natural home on 
the workbench along with all the other essential 
volumes. 

BASIC RADIO COURSE-by J. T. Frye. 224 pages. 
Published by Gernsback Library, Inc., 154 West 
14th Street, New York 11, N.Y., U.S.A. English 
agents: The Modern Book Co., 19 -21 Praed Street, 
Londn W2. Price 32s. 

THIS is a revised addition of one of the most 
popular technical books ever published by 
this company. Much new data has been added 

and in some cases up -to -date material has replaced 
earlier information. 

The author begins with the basic elements of 
electricity -the electron theory, which leads to an 
understanding of Ohm's law, resistance, capa- 
citance and induction. In these opening chapters 
the reader will gain knowledge slowly but surely 
through the precise and clear explanations of the 
author. However, it seems as though the number 
of illustrations, usually so large in Gernsback 
Publications, has been kept to a minimum which 
proves detrimental to the understanding of the 
more technical points. 

As the book proceeds, terms common to radio 
are explained and the reader is shown how the 

component or components, associated with any of 
the terms operate in accordance with the laws 
involved. Each chapter in the book ends with a 
dozen questions on the subjects dealt with in the 
chapter for the student to answer and so test the 
knowledge he has gained. 

Different stages of common circuitry are dealt 
with in following chapters -the power supply, the 
converter stage, some oscillator circuits, etc. 

The last three chapters, which are concerned 
with transistor radios, instruments and tools and 
servicing techniques, only give elementary in- 
struction on these subjects but this will prove 
valuable for the student as an introduction to 
different fields of radio. 

The complete beginner to wireless will be a 
little confused by the discrepancies between 
American and English terminology when he 
compares the knowledge he has gained from this 
book to English radio circuits and literature, but 
these will soon become obvious. 

RADIO AND ELECTRONIC LABORATORY HANDBOOK - 
by M. G. Scroggie, B.Sc., M.I.E.E. 537 pages, 
including over 300 diagrams and photographs in 
the text. Published by Iliffe Books Ltd. Price 55s. 
net; by post 57s. 3d. 

IN previous editions the title of this volume 
was " Radio Laboratory Handbook " and, as 
the new title indicates, this new edition has 

been broadened in scope to include the field of 
electronics. Much of the book deals with the 
measurements involved in testing and assessing 
the performance of electronic equipment and the 
explanations given are lucid and in a style which 
makes for easy reading. 

Not only are the means of making measure- 
ments discussed in great detail but also the reasons 
for making them in the first place. The interpreta- 
tion of results also receives the attention it 
deserves; all too often the technician is capable 
of making tests on apparatus but unable to display 
the results of the tests in as clear a manner 
as possible so that he may interpret them easily, 
and so that his report will be clearly understood by 
those who eventually receive it. 

Another valuable section deals with the 
standards required for very accurate tests and 
gives valuable information on the use of broad- 
cast signals as frequency standards. Among re- 
written sections are those on stabilised power 
units; indicators, including valve voltmeters and 
oscilloscopes; crystal attenuators; the construc- 
tion of experimental apparatus; and those on 
manufactured equipment. There are new sections 
on the testing of transistors, diodes and F.M. 
receivers, on clip -around and digital meters, and 
on wow and flutter. The large reference chapter at 
the end of the book contains a concise summary 
of all the relevant information which may be 
required. 
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UNIVERSAL AVOMETERS 
Uuaran teed perlent working 
order. Supplied complete with 
Leads, Batteries and instruc- 
tions. 
Model "D ", 34 range 28.19.8 
Model "7", 50 range £11.10.0 
Model "8 ", 20.0000/volt 

model 15 (ins. 
Registered Post 5/- extra 

ADMIRALTY BLOWER MOTORS 
Available 8 or 12 volt D.C. 17/8 each. 
P. & P. 316. 

MINE DETECTORS No. 4A 
Will detect all types 01 metal. 
Complete atonement with instruc- 
tions, 39/8. Carr. 10/6. Batteries 
8/- extra. 
AUTO TRANSFORMERS 
Step Up, Step Down. 115 -200 -250 
volte. 15 w. 9 / -i 80 w. 12/8: 150 w. 
18/6: 300 w. 42/8: 500 w. 87/8; 1000 w. 
99/8. Postage extra. 1500 w. 28.19.6. 
Class D. WAVEMETERS No. 2 
Frequency coverage 1.2 -19.2 Mc /e. 
Operation 12 volt D.C. or 230 volt 
A.C. Complete with valves, crystal 
and oalib. charts (Uke BC.221). Com- 
plete with valves, crystal 28.19.8. 
Carriage 10/ -. 

230/260 volt A.C. MOTORS 
Size 41ín. x 31n. dia. 00 watt. rating. 
5,000 r.p.m. tin, drive shaft. Brand 
new, 22/6 each. P. & P. 1/8. 

SELENIUM L,T. RECTIFIERS 
Full wave bridge connected. 

12/18v. liA. 8/9 /36v. 2A. 9/9 
12 /18v. 2 /A. 6/3 24/36v. 4A. 15/9 
12/18v. 4A. 8/ 24/36v. 10A. 45/- 
12/16v. 6A. 12/ 24/36v. 15A 47/6 
12/16v. 10A. 22/ 48/60v. 2A 21/- 
12/18v, 15A. 37/ 46/60v. IOA. 82/6 
24136v. 1A. 7/6 PLEASE ADD 

POSTAGE 

L,T. TRANSFORMERS 
All Primaries tapped 200 /260 volte. 
3.5. a or 17 volts, 1 amp 9/0 
Ditto 2 amp., 14/3 Ditto 4 amp. 18/8 
9 or 17 volt. 6 amp 26/- 
3. 4. 5, 8. 8. 10. 12, 18, 20. 24 or 30 

Ditto 
4 a np 37/6 

Please add postage 

PARMEKO TABLE TOP 
TRANSFORMER 
230 v, Primary, 820-0-820 v. 250 mA, 
tapped 650 and 375 v. 2 x 5v. 3 amp. 
45/- each. P. & P 5/ -. 

PAINTON MINIATURE 
2-pin, 

ONES PLUGS /SOCKUETS 

33 -Pin 4310/6 pr. Poste 12-pin. Dr.; 

COLLINS T.C.S. RECEIVERS 

Superb 7 valve short wave receivers. 
Frequency coverage on 3 bands 1.5 
-12 Mc /e. Circuit Incorporates 
B.F.O., R.F. and A.F. gain controls. 
etc. Power requirements 225 v. H.T., 
12 v. L.T. supplied brand new with 
circuit. 28.19.8 each. Carriage 7/6. 

WM 

P.C.R. COMMUNICATION RECEIVERS 
6 valves. Frequency coverage un three bands: 850 -2,000 metres. 
190-550 metres, 6 -18 Mo /s. Super slow motion drive, A.E. trimmer, 
tone control. built-in speaker. AS NEW 28.19.8. Carriage 7/6. 
P.C.R.3 Communica- 
tions Receiver. 190- 
550 metres, 2-7 Mc /s., 
7 -23 Mc /s, Output for 
phone or 30 speaker. 
AS NEW 8 Gus. Carr. 
7/6. Both above models 
are available with in- 
ternal power unit to 
operate on 200 /250 volt 
A.C. at 39/8 extra or 
alternatively plug -in 
external power unite 
are 35/-, Circuit and details supplied. 

R.C.A. AR88 L.F. RECEIVERS 
World famous 14 valve receiver. Frequency coverage on six 
bands 75-650 kc /s and 1.5.30 Mc /s. Variable selectivity. crye- 
tal, B.F.O., mechanical bandspread, noise limiter, etc 
Operation 110/200/250 v. A.C.output for phone or 30 speaker' 
Supplied in perfect working order. 232.10.0 ea. Carr. 30/ -' 

NATIONAL H.R.O. RECEIVERS 
Senior Model, table or rack mounting. Supplied with a full 
set of 9 coils covering 50 ko /s-30 Mc /e. Special features in- 
clude: S meter, crystal phasing. B.F.O., etc. Output for 
phones or speaker. Supplied fully tested, superb condition 
throughout, 91 Gus. Carr. 10 / -. Power unite available 
59/8 extra. 
CT -53 SIGNAL GENERATORS 
A precision instrument covering 8.9 to 15.5 Mc /e and 20 to 
300 Mo/s on 8 bands. Variable attenuator from 1 microvolt 
to 100 millivolts. Operation 110-200-250 volts A.C. Supplied 
in perfect working order complete with calibration charts. 
Price 19 Gus. Carriage 10 /8. 
CLASS "D" WAVEMETERS MK. 11 

Frequency coverage 1,900 -4,000 kc /s. and 4,000 -8,000 kc /s. 
6 volt D.C. Input. Supplied complete with crystal and spare 
6 volt vibrator. Brand new with instructions. 59/8 each. 
P. & P. 3/6. 
COLLARO STUDIO TAPE TRANSCRIPTORS 
Very latest model with interlock button and fitted with 
Bradmatic heads, 3 speeds, l ¡in.. 31ín.. 7iln. per sec.. 3 
motors. digital counter, press button switching. Complete 
with instructions and spare 7 -inch spool. Supplied Brand 
New and Guaranteed, 10 Goa. each. P. & P. 3/8. 

FIELD TELEPHONES TYPE F 
Ideal for all intercom. systems, house. garage, office. build- 
ing sites, etc. Generator bell ringing, 2 line connection. 
Supplied complete with batteries and wooden carrying 
case. fully tested, 24.19.6 per pair. P. & P. 5/ -. 
COMBINATION PRECISION VOLTMETER/ 
AMMETER 
A.C. and D.C. 2 separate precision instruments housed in 
polished wood case. Manufactured by Elliott Bros. 8ín. 
scales. knife edge pointers. Ranges: Volts A.C. and D.C. 
160, 303 and 800 volts. Amps A.C. and D.C. 25, 50, 160 and 
200 amp. Supplied with all current shunts. leads and 
and leather carrying case. Ideal for labs., schools. etc. 
Brand new, fully °hooked, 29.19.8 each. Carriage 7/6. 
TRANSISTOR BARGAINS 
XA103 3/8 XA123 7/0 0C45 8/e White Spot 3/- 
XA104 4/6 XA124 7/6 0C44 6/6 Yellow Spot 2/8 
XB112 3/- XA126 7/6 OM 8 /66 Yellow Green 3/- 
XC141 10 /- XA128 7/8 OC74pr. 12/8 Yellow /red 4/6 

Please add postage. 
R.C.A. AMID RECEIVERS 
14 valves. Frequency coverage on 6 bande 550 kc /s.-22 Mc /s 
Variable selectivity, crystal. B.F.O., mechanical band - 
spread, noise limiter, etc. Operation 110/200/250 volt A.C. 
Output for phone or speaker, 4335 each. Carriage 30/ -, 
C.B.S. AMERICAN RECORDING TAPE 

Finest quality by the most famous American Co. 
All fitted with Loader Tape and Stop Foil. 

Sin, std. play. 800ft... 131- 511n. dble. play 1800ft .. 37/- 
6in. long play, 900ft... 18/8 7ín. std, play, 1200ft. .. 21/- 
Sin. dble. play, 1200ft. 3g /- 7in. long play, 1800ft... 28/8 
5rin. long play, 1200ft. 19/6 bin. dble. play. 24001t... 47/ Spare Spools: lin. 1/ -. 4ín. 1/9g Sin. 2/-, 5rin. 2/3. 7in. 2 /8. 
Plastic Spool Containers: 5ín. 1/6, Min. 2/ -, 7in. 2/3. 
SEND FOR FULL LISTS. Please add postage. 
G.E.C. SELECTEST MULTI -RANGE TESTMETERS 
1,000 ohms per volt. 37 ranges. A.C. /D.C. Fitted with 
automatic cut out. Supplied in perfect condition. Com- 
plete with batteries and leads. 29.19.8 each. Reg. post 
5/- extra, 

0 

.rv.-r 

Il 

AU 
_. 

SET OF MULLARD 
TRANSISTORS 
lxOC44, 2xOC45, 1XOC81D, 2xOC81. 
Brand new, 30/ -. P. & P. 9d. 

CADMIUM SULPHIDE 
PHOTOCELLS 
Type PX1 /1. Subminiature, wire 
ended. Extremely sensitive. 12/6 
each. P. & P. 6d. Data supplied. 

CAMBRIDGE SPOT GALYONOMETERS 

5 mloroamp. Perfect order. 29.19.6 
each. P. & P. 6/ -. 

CR.I00 SPARES KITS 
Contain 16 valves, condenser and 
resistor packs. pots, output trans- 
former, etc. Brand new, 59/8 each. 
P. & P. 3/6. 

24 volt D.C. PUMPS 
100 G.P.H. impeller type, suitable 
for water, 15/6 each. P. & P. 2/8. 

POST OFFICE RELAYS 
3000 Type, 6,000 ohm coll. 6 sets of 
C /over contacts, new, boxed, 19/6 each. P. & P. 1/ -. Many other 
types available. 

PRECISION A.C./D.C. 
VOLTMETERS 
0-180 v. and 0 -320 v. Sin. mirror scale 
with knife edge pointer. Housed in 

ideal for 
schools. labs., etc.c Supplied brand 
new. 25.19.8 each. P. & P. 3/8. 

AR88D SPARES 
Complete Wavechange Switch 
Assembly with Screens, New. 
Boxed. 17/6 each. P. & P. 2/6 1st 
I.F. Transformer. Boxed. 3/6. 
P. & P. 9d. 

1,000 watt ISOLATION 
TRANSFORMERS 
230 volt Primary. 230 volt Second- 
ary. Ex- Admiralty, Boxed. £5 each. 
Carriage 10/ -. 

7.5 kVA AUTO 
TRANSFORMER 
Step Up. Step Down, 115 -230 volts. 
Brand new. Boxed. £15 each. 
Carriage 10/ -. 

BRAND NEW NATIONAL 
N.R.O. RECEIVERS 
Senior Model, table mounting. 
Supplied with a "complete set of 
9 coils" covering 50 Kota to 30 Mo /s. 
Few only available in this condi- 
tion. Fully checked before des- 
patch. £27.10.0 each. Carriage 10 / , 

ORADIo LIMITED 
Phone: GERRARD 8204 /9155 
Cables: SMITHEX LESQUARE 

1 -34. LISLE STREET, LONDON, W.C.2 
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"THOUGH THE WORKING WEEK IS SHORTER WITH 

n 
I-Q 

WAGES AND MATERIALS EVER MORE COSTLY" 

1tEGD, 
Thanks to you, our Customers who purchase in ever -increasing 
numbers, we are still able to offer the finest ever coils without 
increased prices. 

Coverage from 3.8 to 2,000 metres in 7 ranges -Each coil is packed in an aluminium container which 
may be used as a screening can for the coil itself -Brass threaded, adjustable iron cores-Colour coded 
moulded polystyrene formers -Chassis /Plug -in Technical Bulletin, DTB.1 1/6 -Dual Purpose 
Technical Bulletin, DTB.4 1 /6- Colour 
Code Indentified Coils: BLUE Signal 
Grid Coil with Aerial Coupling winding - YELLOW Signal Grid Coil with 
intervalve coupling winding -GREEN 
Grid Coil with reaction and coupling 
windings -RED Superhet Oscillator 
for I.F. of 465 Kc /s -WHITE Superhet 
Oscillator for 1.6 Mc /s. Prices range 
from 4/1 to 4/9 each. Five -Colour 
Glass Scale, Back Plate, Pointer, Pulleys 
and Cord for use with 315 pF tuning 
condensers. Coverage (1) 150 -400 
Kc /s.; (2) 530 -1,600 Kc /s.; (3) 1.5 -4 
Mc /s.; (4) 4-12 Mc /s.; (5) 10 -30 Mc /s.; 
Price 19/ -. 

HOLE 
FIXING 

B9A VIHOLDER ,'MOW. /3_ 
\% 

'V /HOLDER / n %\ 
MAXI i'COILS M NIATURE DUAL MAXI -'q' COILS. 

QCTAL PLUG -IN TYPE PURPOSE COILS CHA,USI5 MOUNTING TYPE 

GENERAL CATALOGUE covering full range of components send 1 16d. in stamps 
or P.O. PLEASE SEND S.A.E. WITH ALL ENQUIRIES. 

DENCO (CLACTON) LTD. (Dept. P.W.), 357/9 Old Road, Clacton -on -Sea, Essex 

Home Constructors LOOK ! THE VERY LATEST BARGAINS FROM WIRECOMP 

TRANSISTOR KITS 
CRYSTAL MICROPHONES 

Stick 
Type 

32/6 
B.M.3 (Stick) 39/6 

Stand for B.M.3 12/6 
Lapel Type 15/- 
Dynamic Microphones 
DX29 and Base 3 gos. 
Tie Pin 27/6 

P. & P. 1/6. 

SYNCHROTAPE 
High fidelity recording tapes 
Sin. Standard play, 600ft. 12/- 
51ín. 850fí. 15/6 
lin. 1200ft. 19/6 
5in. Long play, 900ft. 16/- 
51ín. , 1200ft. 18/6 
7in. 1800ft. 27/6 
Double Play Tape 
Sin. 1200ft 32/6 
51ín. 1800ft 39/6 
7in. 2400ft 45/- 

P. & P. 1/6. 

TAPE OFFER 
Super Quality Standard Play 
600R. on 5in. spool 10/6 
1200ft. on 7in. spool 17/6 

P. & P. 7/6. 

TAPE DECK 
Collard Studio Deck .. £10.19.6 

P. & P. 7/6. 

TAPE SPOOLS 
SSin. 1/ -, Sin. 2/ -, 5 }in. 2/3, 
lia 2/6. P. & P. 9d. 

AUTO CHANGERS 
B.S.R. UA14 £7.19.6 
Collaro C60 £7.19.6 
Single Players 
Collaro Junior com- 

plete with p/u £3.15.0 
EM 1985 complete with 

p/u £4.9.0 
Garrard 4HF £19.18.0 

P. & P. 3/6. 

CARTRIDGES 
B.S.R 18/- 
Collaro 18/- 
Ronnette 25/- 

P. & P. 1/6. 

LOUD SPEAKERS 
Sin. Speaker 14/6 
61ín. 16/- 
8ín. 16/6 
6 x 4in. 14/6 
7 X 4M. 15 /- 
8 x 5in. 23/- 
10in. 30/- 
10x6in. 25/- 
12ín. 32/6 
All above 3 ohms impedance 
12in. 15 ohm Celestion 

£4.9.6 
P. & P. 2/6. 

TRANSISTORS 
Audio 3/6 
R.F. 4/6 
Driver V15 /20P 15/- 

VERSION OF 
T 

ßÁD 

SETTO 

'JUNIOR MU' l l' TH 'TUMOR 5' 

NOW SUPPLIED COMPLETE IvIrlI PRINTED CIRCUIT 
BOARD AND FREE GIFT OF MINIATURE EAR PIECE 
An easy "first step" set for the young constructor. This miniature 
marvel with the BIG performance has an internal Ferrite rod 
aerial -5 transistors and 1 diode- separate medium and long 
waveband control -200 milliwatt push -pull output -21in. moving 

coil speaker -unbreakable plastic case with 
carrying handle. Complete with full instruc- 
tions. Circuit diagram 1/6. free If all parts 

P. & 1'. 2/- bought. All parts sold separately. 
£219.6 

PORTABLE 
SUPERHET `REVEL 6' TRANSISTOR 

This two-wave band superhet receiver incorporaes six first grade 
Milliard Transistors and one Diode; Printed circuit; Internal 
Ferrite rod aerial; develops 400mW push -pull output,driving 8 x 3 
speaker; M.W. and L.W.; operates on two 4.5 v. batteries. Al- 
though full portable (car aerial socket provided) this set has a 
performance superior to many mains radios of much greater size, 

Attractive two -tone cabinet -size 9I x 6 x 
31in. Price includes full assembly and 
alignment instructions. 

P. & P. 316 All parts sold separately. 
£7.19.6 

THE 
VALUE 

SUPER SONIC SIXTY' TRANSISTOR 
RADIO TKIIT 

6 Mullard transistors, 1 diode, internal ferrite rod aerial. 7 x 4 high 
quality speaker, printed circuit, 500mW push -pull output. MW 

and LW calibrated direct drive assembly. 
Highly polished handsome walnut cabinet. 
Inst. Book 2/6. Complete kit, inc. Battery 

P. & P. 416 All parts sold separately. 

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. 

£8.19.6 
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POWER 
Rectifier Circuits 

A SURVEY OF PRINCIPLES OF 

PRACTICAL IMPORTANCE, AND 
USES OF THESE CIRCUITS 

By L. N. Nash 

(Continued from page 131 of the June issue) 

N last month's article, the conventional half - 
wave rectifier circuit was dealt with. 

The Conventional Voltage Doubler 
It is perfectly feasible to feed a positive and a 

negative half -wave rectifier circuit of the types 
discussed in last month's article simultaneously 
from the same transformer winding, in the arrange- 
ment of Fig. 7a. This is, in a sense, a full -wave 
circuit because use is made of all half cycles, i.e., 
one of the rectifiers is always drawing current, 

CRT final 
anode feed 

(a) 
A 

CRT cathode 
feed 

Fig. 7a -The conventional voltage -doubler circuit. 
(The voltages marked are ratios.) 

whatever the polarity of the voltage from the 
transformer winding may be at any instant. But 
it is not usually classed as " full -wave ", because 
the total output voltage is in essentially two parts, 
each of which is of half -wave nature. Th.. circuit 
is normally known as the " conventional voltage 
doubler ". 

Three possibilities exist for practical forms. A 
voltage equal to about twice the peak A.C. value 
of the transformer winding is present between 
points A and C in Fig. 7a, whereas point B is at 
the half -way voltage -point. 

common and 
uncommon 

Earthing 
Now the three basic p r a c t i c a l possibilities 

amount to the choice of whether we connect 
A, B or C to chassis. If we connect A or C to 
chassis, we have a true voltage doubler giving the 
doubled D.C. output of positive or negative 
polarity with respect to chassis, respectively. Such 
circuits are very conveniently used in small EHT 
circuits for small oscilloscopes. An ordinary 350V 
transformer winding will then deliver EHT 
voltages up to 1,000 with the circuits of Fig. 7b 
or 7d. The circuit of Fig. 7b delivers a D.C. 
voltage negative to chassis, and would be fed to 
the cathode of the cathode -ray tube, as indicated. 
This enables the final anode of the tube to be 
earthed, and thus the deflector plates to be 
approximately earthed. In consequence, coupling 
condensers from the timebase circuits and Y- 
amplifier need only be of normal H.T. rating. 

The circuit has the disadvantage of needing a 
separate insulated heater winding for the cathode - 
ray tube, as otherwise the full EHT voltage would 
appear between heater and cathode, which would 
cause breakdown! 

The circuit of Fig. 7d gives a positive voltage to 
chassis which would be applied to the final anode 
of the CRT, the cathode being approximately 
earthed. This circuit allows the CRT heater to 
be run off the same heater supply as other valves 
in the oscilloscope, but requires coupling -con- 
densers of EHT- rating from the timebase and Y- 
amplifiers. It is very often more convenient to 
use this latter circuit, and Fig. 8 shows the power - 
supply section of a miniature test -oscilloscope 
which the author has designed and built. This 
instrument has already given two years of trouble - 
free service, and uses a practical form of the 
circuit of Fig. 7d. It is at once evident from this 
circuit, that the same rectifier circuit supplies H.T. 
for the timebases and amplifiers as well as EHT 
for the CRT. The positive EHT voltage is tapped 
at the mid -point B to give the H.T. voltage. This 
arrangement of supplying the single and the 
double voltage output simultaneously is in 
principle possible with any of these voltage 
doubler circuits. a possibility seldom realised by 
the average constructor. It is not even necessary 
to have equal loading of the two possible out- 
puts, or to have even anything approaching equal 
loading. In such cases of unequal loading, as 
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CRT final anode feed 
Chassis 

(b) 

C 

3V 
-) 

BI 

1L2V 

CRT cathode feed 

Fig. 7b, c and d -The three 
possible forms of a practical 
voltage- doubler circuit. (The vol- 

tages shown are ratios.) 

typified by Fig. 8, where the 
EHT load is only about 1mA 
and the H.T. load is some 
20mA, it is merely necessary 
to choose rectifiers of suitable 
current ratings, and to choose 
the size of the reservoir con- 
densers appropriately. The 
section with the higher load- 
ing will receive the rectifier 
of higher current rating and 
the reservoir condenser of 
higher capacity. Values are 
means critical. 
Two Supplies 

It is an advantage of the " positive " circuit of 
Fig. 7d, used in the practical example of Fig. 8, 
that the " mid -way H.T. " point is of the correct 
polarity for use as valve -H.T. supply. With the 
" negative" circuit of Fig. 7b the mid -way H.T. 
is negative to chassis, and is thus unsuitable for 
application in a circuit such as Fig. 8. But the 
pioneering experimenter must remember that the 
polarity is then just right for feeding the tran- 
sistors in a transistorised oscilloscope, so that the 
circuit of Fig. 7b would be useful for such cases. 
A voltage bleeder will easily give the desired nega- 
tive supply voltage level actually required by the 
transistors to be used, and thus again the object of 
running all circuits from a single rectifier assembly 
is achieved. 

Two final points are to be remembered in con- 
nection with this conventional voltage doubler and 
its more unconventional applications. Firstly, great 
care is required in connecting the electrolytics with 
correct polarity, as on account of the more unusual 
nature of these circuits, and consequent less 
familiarity, the constructor is more liable to make 
mistakes if he hurries his work. An incorrectly 
wired electrolytic invariably leads to a drastic short - 
circuit in part or all of such a circuit. The second 
point is, that the circuits are not by any means 
limited to uses for oscilloscope EHT supplies; they 
may be used for any circuits whatsoever needing 
just the outputs available, and it is always possible 
to connect any number of voltage- bleeder chains 
of resistors across the outputs to obtain any 
number of intermediate voltages. The intermediate 
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CRT final anode feed 

C 

3V 
Chassis 

B 

11/V 

RT cathode feed A 

(c) 

CRT final anode feed 

C Rectifiers of Differing Ratings 

1L2V 

July, 1962 

voltages may be stabilised 
with neon -tubes in the usual 
manner, if desired. It is 
merely necessary to ensure 
that the total sum current of 
the bleeders and loadings of 
the various outputs does not 
exceed the rectifier -circuit 
output current rating, and 
that components of appro- 
priate voltage and current 
ratings are used throughout. 
In this manner, a vast variety 
of rectifier circuits is seen to 
be possible, all based on this 
simple fundamental voltage 
doubler. 

(4) 
i 

CRT cathode feed 

generally by no 

3V 

B 

1L2V 
) 

° s 

In Fig. 7c, where the mid- 
point is connected to chassis, 
the section positive to chassis 
can receive a high- current 
rectifier and large reservoir 
condenser, and be used as 
valve -H.T. supply, whereas 
the negative section can be 
fitted with a low -rating recti- 
fier and smaller reservoir 
condenser, and supply nega- c tive grid -bias. Fig. 9 shows 
a typical circuit. If the 
negative circuit is used 

to supply grid -bias to sensitive amplifiers, it may, 
however, be better to use a reservoir condenser 
even larger than for the H.T. section, in 
spite of the lower loading, to avoid hum 
being introduced and amplified at the grids 
being biased. It is probably most economical not 
to make C2 too large in Fig. 9, but to use a really 
large capacity electrolytic for C3, where the 
voltage is lower -a large -capacity electrolytic of 
such a voltage rating will be of reasonable price. 

If the transformer winding has a tapping, an- 
other useful circuit modification is possible, giving 

(Continued on page 249) 

2M 

Mains 2W T 35 
transformer 

J 

8}JF 

250V ,MRt 
25mA - 

A.C. 
mains 

MR2 
/ 

330k 2W CR.T. 
final anode 

H.T.- 300V 
to timebase 

EHT and 
bleeder Y- amplifier + chain 
total 

- resistance 
1M 550 total 

voltage 
500V 4.7k 

AIPAN WJ+ 
2W 

vw 

ö}iF +16}iF 
CRT.- - 

350 350 cathode and 
VW VW grid end 

Chassis4 

Fig. 8 -The power supply used by=the author in his 
miniature cathode -ray oscilloscope. 
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SUPERB 

COMMUNICATION 

RECEIVERS 

AMERICAN AR8813 RE- 
CEIVERS. Fresh release of 
these renowned sets. 19 
valves, 6 wavebands. cover- 
ing 503 Kc /s-32 Mc /s. Inoor- 
porate every possible re- 
finement and have Internal 
A.C. mains pack for nominal 
115/23) v. Thoroughly recon- 
ditioned, immaculate in ap- 
pearance. and in perfect 
working order. ONLY £36 
(add carriage 30/- and 50 /- de- 
posit on returnable transit 
case). S.A.E. brings illustra- 
ted leaflet. 

MARCONI CR. 100 /8 COM- 
MUNICATIONS RE- 
CEIVER. Covers 60 Kc /s to 
30 Mc /s. Complete with all 
valves, makers instruction 
manual, and internal A.C. 
Power unit for 200 /250 volts. 
BRAND NEW IN ORIGINAL 
TRANSIT CASES. Aerial 
tested before despatch. ONLY 
535 (carr. etc. 40/ -). S.A.E. 
for full details. 

TEST METES FOR WRY PURPOSE & POCKET 

2,000 O.P.V. MODEL TP -10. 
Reads A.C. & D.C. Volts up to 
1,(6)0; D.C. Current to 500mA; 
Resistance to 1 Meg; Capaci- 
tance to 1µF; Decibels from -20 
to +36; Output Jack for Audio 
Measurements. Size 30ín. x 5ín. 
x 1110. 

£3.10.4 

20,000 O.Y.V. MODEL TP-5S, 
Reads voltage up to 1,000; D.C. 
at 20.000 ohms per volt and A.C. 
at 10;000 o.p.v.; D.C. Current to 
500mA; Resistance to 10 Megs.; 
Capacitance to 0.1µF; Decibels 
from -20 to +36. Size 35in. x 
5110. x llin. 

£5.19.0 

80,000 O.P.V. MODELl500. Volts 
to 1,000: D.C. at 30,000 D.P.V., 
A.C. at 20,000; 12 Amts D.C. 
Current; 60 Megs Resistance; 
-20 to +56 Dbs; Internal 
buzzer short circuit warning. 
Size 3 °in. x 6.,eln. x 211. 

68.19.8 
All New Stock, with leads, prods, and internal batteries. 6 months' guarantee backed by full 

service facilities. Details S.A.E. 

AMPLIFIER TYPE A1418. Ex R.A.F. For normal A.C. Mains 
use. 5Z4 Rectifications with 6V6 output. Input and output 
Jack sockets, gain control, fully fused. 600 ohms output trans- 
former easily changed Cor 3 ohms type. Standard rack mounting 
size 19' x 7' x 8'. Used, good condition. ONLY 59/8 (carriage 
etc. 10 6). 
AMERICAN HALLICRAFTERS 0 VOLT VIBRATOR 
PACK.. Output 300 volts D.C. at 170mA. Designed to run 
Communications Receivers from 6 volt car battery. Size Blin. 
x 6fin. x 7í1n. Complete with 2 valves 6X5, and instructions, in 
makers cartons. BRAND NEW & UNUSED. ONLY 29/6 (carr. 
etc. 3/6). 
12 VOLTS AMERICAN DYNAMOTORS. Deliver 220 volts at 
100 mA. Size 541n. x 31in. diameter. Ideal for running Electric 
Shaver etc. from Car battery. ONLY 32/6 (post 2/6). 
B.C. 221 FREQUENCY METERS. The famous American 
crystal controlled, portable frequency measuring standard. 
Coverage 125 Kc /s-20 Mc /s. With original calibration book. 
Perfect order. Illustrated details on request. ONLY £16. 

PCR COMMUNICATION RECEIVERS 
Manufactured by Pye 4 Philips. One of the Army's most 
versatile and sensitive sets. RF stage and 2 of I.F., using 6 
British I.O. type valves. Large 180 degrees Illuminating and 
Calibrated Dial, Flywheel Tuning with locking device. 
Aerial Trimmer. Tone and Vol. Controls. Band Switch from 
panel lacks for speaker or phones. In black metal case, size 
17tH. L x Bin. H x 10in. D. Model PCR covers 8-18 Me /s. 200 -550 
metres and 850 -2,000 metres and has Internal 5 -in, speaker. 
REME reconditioned as new. 68.19.8 Model PCR2 has 
similar L & M waveband coverage. Short wave 6 -22 Mc /s, 
but no speaker. Used but excellent condition £5.19.8. Every 
receiver aerial tested before des. Add 10/6 carr. all models. 
Designed to operate from bulky EXTERNAL power supply, 
but any set can be fitted with BRAND NEW COMPONENTS 
INTERNAL PACK for 200 /250 v. A.C. at extra cost of £2. 

S.A.E. FOR ILLUSTRATED LEAFLET 

"P.W." 6 TRANSISTOR PERSONAL RECEIVER 
Designed by the techni- 
cal staff df Practical 
Wireless: easy to build. 
using printed circuit 
and 1st Grade Matched 
Transistors and Diode. 
Full Medium and Long 
Wave coverage to inter- 
nal speakers. All parts 
said separately (new 
components only) en- 
abling you to buy as re- 
quired and full detailed 
price list will be sent on 

request. Constructional details 1/6. 
Newly designed OSMOR Cabinet and reduced price. TOTAL 
COST INCLUDING BATTERY AND CABINET NOW 68.10.0. 

" P.W. TROUBADOUR 7" Parts List, S.A.F. 

THE "GOOD COMPANION" 
THE FINEST (Y)LIBINED POltTABLE and CAR RADIO YET 

DESI((NED FOR THE 110111E CONtil'RLJtTOR * 750 m/W output. * 6 transistors and 2 diodes. * Full Medium 
and Long Wave coverage. * Quality speaker. * )'re- aligned 
I.F.T.'s, * Brilliantly styled 2 tone cabinet. size 11 x 8 x Sins, 
* Very fine tuning with calibrated dial. * Latest printed circuit. 
* Internal high gain aerial with car aerial socket. * Easy to 
follow construction data (available separately 3/0 i. 

All parts sold separately 
9 19 6 and full illustrated details 

will be sent on request. Total Cost 0 

MARK U VERSION using transfilters, thereby saving alignment 
problems -SAME PRICE. 
With alternative luxury cabinet using 7 x 41n. speaker £10.19.8. 
Either type, plus 5/- post and ins. (Battery 3/6 extra.) 

"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. All components 
and case for only 42/6 (p. & p. 2/61. 
Ten -page constructional book 
tree with parts or separately 1/0. 
Q.A.E. for parts trice list. 

HARRIS ELECTRONICS 138 Gray's In nn 

one 
London, W.G.l 

TERmi 7937) 

(LONDON) LTD Please include carriage costs on Al( (terns. 
(Open until 1 p.m. Saturdays). we are 2 mins. from Mali Holborn 
(Chancery Lane Station) and 5 minx. by bus from King's Cross. 
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IT'S NEwi ANNMÉ 
CUR'1 6 

PRINTED CIRCUIT VERSION 

.x 
-- 

r 
. 

'd3 .£ l' 
( ` r 
L £9.10.0 

Plus 216 P.P. 
All parts required 

This exciting new Transistor Superhet 
gives superb performance on a 7 x 4in. 
speaker housed in attractive two -tone 
cabinet with ferrite aerial. 
For both of these fine kits every item down 
building plans. All parts sold separately. 

PAY AS YOU 

LATEST VERSION ! ! 
P.W. 6-TRANSISTOR 4 

Medium and Long Wave Pocket Superhet 

THE CONTINUED POPULARITY OF THIS FAMOUS 
SET IS PROOF INETPERFORMANCEQUALITY AND 

250 mW Push -Pull 
Output on 2 1in. = - . P.M. Speaker. 

t 

Printed Circuit. 
Guaranteed first 
grade Miniature f 
Components. 
High Q Internal 
Ferrite Rod Aerial. 

All parts tlo Plus 
required £8.10.0 21- P.P. 

to the last nut and bolt is supplied together with detailed 
Send I l6 for Buildings Plans (FREE with Kit). 

BUILD SCHEME 

THE " N O R P A K " 
MAINS POWER PACK 

KIT 
FOR TRANSISTOR 

RADIOS 

We are delighted at the 
response and enthusiasm 
of readers to this fine new 
kit. 
Saves battery costs, boosts 
and greatly extends life 
of old batteries. 

Miniature Size -4 x 2 x I }in. 
In attractive two -tone plastic 
case. Assembled in an hour. 
Normal output 9 v. 100 mA. 
(Adjustable) Full Mains Trans- 
former. Full wave germanium 
diodes. Cartridge fuse. 

Complete Kit with Plans 

SÓI Plus l /6PP. 

(Ready assembled 494. 

AT NO EXTRA COST the above kits may be bought in 3 complete stages of 5618 ( "PW" 6) or 
6314 ( "Mercury" 6) each plus 116 P.P. (state A, B, or C). 

ALIGNMENT SERVICE MAWE KE YOUR 
TO 

MAKE YOUR SET WORK 
We Offer a very comprehensive service for both the above versions, including Fault 

Finding, at reasonable charges (write for details). 

N O R C O L LTD 147 LONDON RD., YORKTOWN, 
CAMBERLEY, SURREY CAMBERLEY 22760 

JACKSON 
the big name in ?RECISION components 

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

"DILEMIN" 
CONDENSERS 

These miniature solid di- 
electric condensers are only 

8" square. The á" dia. 
spindle projects z "from 
the Front Plate. Low 
loss construction pro- 
vides Power Factor 

better than .001. 

Write for literature. 

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

Phone: Croydon 2754 -5 Grams:_Walfico, Souphone, London 

SPECIAL FOR THE "HAMS" 
RADIO STATION 

Illustrated 

I inch detachable bit 
soldering instrument 
List No. 70 

Combined Protective Unit 
with Wiper /Abrasion Pad 
and Solder Reel 
List No. 700 

Apply SALES & SERVICE 

4 DCOLI\ 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 

Telephones: 
MACaulay 4272 -3101 

British & Foreign 
Patents, Registered 

Designs, etc. 

Telegrams: 
"SOLIOINT, LONDON, S.W.4." 
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S 

§250V 
0 

My+ 000000.' 
Choke 

8}iF =T8pF 
350VW - - 350VW 

bias -supply of far better 
o stability. Fig. 10 shows a 

typical example of a circuit 
possibility for a 300V trans- 
former winding tapped at 
250V which is very com- 
mon. Using it connected 
in the opposite sense to usual. 
so that the 250V tapping rep- 
resents only 50V (this will be 
clear from Fig. 10), a 300V 
A.C. input results for the H.T. 
section, and a 50V A.C. input 
for the bias section. 

hT+ 300V 

Chassis 

Heaters 

Cl C2 

1}iF 350 
VW 

MR2 

1}iF 
350 
VW 

100k 2W 

1M 
2W 

ö3 

T 
Grid 
bias The Conventional Full -wave Rec- 

ve 
O Wier Circuit 

Fig. 9 (above)--A use of the voltage- doubler circuit for generating 
independent H.T. an d bias supplies. (The component values in this 

diagram are approximate.) 

Fig. 10 (below) -A variation of the circuit of Fig. 9 
to achieve lower grid bias voltage. 

Mains 
transformer 

Grid 
bias 
-ve 

(Continued from page 246) 
deliberately unequal voltage outputs for the two 
halves of the " voltage doubler " right from the 
start. The smaller output would be polarised 
negative, to give the grid bias, which is normally 
required at lower voltage than H.T. This could 
avoid the need for bleeders altogther, and gives a 

/. 

Fig. 1l -A conventional full -wave H.T. rectifier 
circuit (fundamental positive full -wave circuit). 

Fig. 11 shows the conven- 
tional full -wave rectifier circuit, 
extremely common in the H.T. 
supplies of domestic receivers. 
It is at once seen that the 
development from the simple 

half -wave circuit to the full -wave circuit of 
Fig. 12 is closely analogous to the develop- 
ment from the simple half -wave circuit to 
the voltage doubler, with one important dif- 
ference. Whereas the voltage doubler used two 
rectifiers of opposite polarity on a single trans- 
former winding, the full -wave circuit uses two 
rectifiers of the same polarity fed from a pair of 
transformer windings of opposite polarity. The two 
half -wave rectifiers of equal polarity feed the 
same single common D.C. output, alternately 
front alternate transformer windings on alternate 
half cycles of the A.C. inputs. The inter- 
connection of the two basic half -wave circuits 
here involved is required to be such that a pair of 
ends of respectively opposite polarity of the two 
transformer windings must be connected together. 
The pair of transformer windings thus degenerate 
to a centre -tapped winding of twice the voltage, 
as is familiar in radio mains transformers. 

But, to emphasise the principle of the circuit, it 
is perfectly possible to use two separate wincings. 
even on separate transformers, for the same full - 
wave rectifier circuit. Thus the circuit of Fig. 12 

Fig. 12 -This circuit gives a performance identical 
to that of Fig. 11 but uses two separate windings 
(on two separate transformers even) instead of a 

single, centre -tapped transformer. 
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is identical in performance to that of Fig. 11, and 
may be used by a constructor having a pair of 
transformers with untapped windings in his junk - 
box, and not wishing to purchase an extra con- 
ventional transformer. 

Windings 

It must be stressed that the two transformer 
windings in the conventional full -wave rectifier 
circuits must be of identical voltage. If the voltages 
differ, the loading of the two rectifiers will be 
unequal to an extent proportional to the voltage 
inequality, in particular at the higher output cur- 
rents. A voltage difference of only some 10% to 
20% could suffice in many cases for the rectifier 
connected to the higher voltage to take virtually 
all of the load, and the other rectifier to idle. This 
could lead to severe overload of the one rectifier 
and transformer. Thus it is important in Fig. 11 

that the tap be a true centre -tap (which is normally 
ensured by the transformer manufacturer), and 
that the windings of the transformers in Fig. 12 
have identical voltages. 

A.C. 
mains 

Chassis 

-ve D.0 
Output 

Fig. 13 (above) -A fundamental negative full -wave 
rectifier circuit. 

Fig. 14 (below) -A collector voltage power supply 
for a pocket transistor radio (a mains adaptor) 

using a negative full-wave rectifier circuit. 

mains 

5r1 5r! -4.5volts 

1000pF 1000}r F 
6VW + + 6VW 

+v 
Chassis 

6.3V 0.5A 
centre -tapped 

heater 
transformer 

Phasing 

Furthermore, it is important to observe proper 
relative polarities for the transformer windings in 
the circuit of Fig. 12. Proper polarity exists when 
an A.C. voltmeter connected between points X and 
Y in Fig. 12 reads twice the voltage of a 
single winding. Incorrect polarity exists when 
the voltmeter reads zero or almost zero under these 
circumstances; one of the transformer windings 
should then be reversed. 

A circuit running with incorrect polarity func- 
tions here simply as a pair of simple half -wave 
circuits in parallel, and is thus equivalent to a 

WIRELESS July, 1962 

single half -wave circuit of twice the current rating 
without giving the benefits of the better smoothing 
and regulation of the full -wave circuit. No 
damage is likely from incorrect relative polarity, 
merely a loss of efficiency, as both rectifiers then 
conduct on the same half -cycles, and both block on 
the others, instead of conducting alternately. In- 
correct relative polarity is also manifest by the 
output voltage rest -ripple being at mains fre- 
quency instead of at twice the mains frequency 
characteristic of a properly- operating full -wave 
circuit. This is the main reason for the poorer 
relative smoothing and regulation of the half -wave 

+ve 

Centre 
volta. e 

(mid -point) 

-ve 

Fig. 1 S-A full -wave voltage -doubler circuit. 

circuit compared with the full -wave circuit, as in 
the latter the smoothing condensers receive rein- 
forcement current from the rectifiers at twice the 
frequency of the half -wave circuit, i.e., once each 
half cycle of A.C. input instead of once each full 
cycle. Thus, for the same size of smoothing com- 
ponents, the full -wave circuit has at least twice as 
good smoothing as the half -wave circuit, or, 
accordingly, smaller components may be used for 
achieving the same degree of smoothing. 

The Inverse Full -wave Circuit 
Most constructors are possibly not aware of 

the fact that the conventional full -wave 
rectifier circuit of Fig. 11 represents only one 
of several possibilities, namely the fundamental 
positive circuit. Fig. 13 shows the corresponding 
fundamental negative circuit, obtained by simple 
reversal of both rectifiers and appropriate reversal 
of the polarity of the smoothing electrolytics. This 
circuit is so very unfamiliar because it has little 
practical use for valve circuits, yet it is likely to 
receive increasing favour for mains- adaptors for 
running transistor sets. For such purposes it forms 
the natural counterpart of the positive valve 
circuit, transistors of pnp -type requiring negative 
collector voltages. Fig 14 shows a typical col- 
lector- voltage power -supply unit as built by the 
author for operating his pocket transistor super - 
het from the mains at home. Use is made of a 
normal 6.3V heater transformer with centre -tap, 
and two small germanium diodes in the funda- 
mental negative full -wave rectifier circuit. The fact 
that this circuit is at the low voltage level required 
by transistors is a mere matter of detail; using 
components of appropriate voltage and current 
ratings, the same circuit functions with -valve or 
metal rectifiers at any desired voltage. 

(Continued on page 258) 
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SURBITON PARK RAD!O LTD 
for POST HASTE -POST FREE SERVICE 

P.M. TUNERS 
JASON F.M. TUNER KITS 

IrT1 Complete with valves 
Deposit 27/8 and 6 monthly 

VETO Complete lees power 
Deposit 31/e and 6 monthly 

PMT2 Complete with power 
Deposit 89/- and 6 monthly 

PMTS Complete lees power 
Deposit 88/6 and 6 monthly 

PMTS Complete with power 
Ueposlt 48/- and 8 monthly 

Power Peek Kit ready drilled chassis 
The Instruction book Is Included In all the above hits, but otherwise 4 2/8 
JTV /2 Switched TV sound, powered 614.15.0 

Deposit 80/- and 12 monthly 21.1.6 
Kereury 2 as above less power 610.15.0 

Deposit 48/- and 8 monthly 21.4.0 
The instruction took Is again included, but otherwiue 3/8. 
REQUIRED CHANNELS MUST BE SPECIFIED FOR ALL SWITCHED 

TUNERS 

28.17.8 
61.1.8 

87.17.8 
21.4.4 

29.15.0 
21.9.4 

29.12.6 
81.9.0 

812.0.0 
21.8.8 

22.12.8 

Marriott Tape Heads, 4 track R /PB and erase with mounting 
plate for Collare Deck, PAIR COMPLETE 84.4.0 
Lint price for set is 88.14.0. 

8 Track R/PB only, with mounting bracket for Studio deck, Ideal 
for third head position 81.7.8 

ALL THE ABOVE HEADS ARE BRAND NEW, 

ARMSTRONG RADIO CHASSIS 
T4B VET Tuner, self powered 821.18.0 

Deposit 84.8.0 and 12 monthly 21.12.1 
ST /8 Mk.2 AM /FM Tuner, powered 827.110 

Deposit 25.18.0 and 12 monthly 22.0.4 
ÁP208 AM/FM Radio chassie, bass and treble controls, P.U. inputs 

Single ended output stage 822.18.0 
Deposit 64.18.0 and 12 monthly 21.18.0 

Jubilee Mk.2 AM /FM Radio chassie with push -pull output stage - 280.12.0 
Deposit 88.2.0 and 1.2 monthly 82.4.11 

Stereo 55 AM /FM Radio charrie, single ended output stage, on 
both channels. Separate tone and volume 832.16,0 
Deposit 26.15.0 and 12 monthly 22.7.8 

Stereo 12 Mk.2 AM /FM Radio chassie. Push -pull on both channels, 
separate controls 843.10.0 
Deposit 89.0.0 and 12 monthly 88.3.3 

Individual leaflets giving full description and technical specification available 

Marriott Tape Heads, 4 Track Type L /RPS /7 and L /ES /9, It/PB 
and Erase with mounting bracket for Studio Deck 
PAIR COMPLETE 
Marriott list price is 88.14.0, with brackets. 

Marriott, 2 Track Type Dlt /RP /1 It /PB only, with mounting 
bracket for Studio Deck. Ideal 3rd head 

M-ß.8, 2 Track Type DEl end DE1 It/PB and Erase. Sots 
only. 11.2.6 pair. 

OBTAINED DIRECT FROM MANUFACTURERS. 

84.4.0 

81.7.8 

MARTIN RECOIIDAKITS 
We are able to offer for the tiret time, a proprietary range of Recorders In kit or assembled form- This enables you to take advantage of man production 
techniques and prices, should you wish to assemble yourself. The components used are the finest available, with BVA valves, and the decke are the latent 
having all the improvements B.S.E. and Collars make from time to time, heads, etc. The amplifiers are packed In special cartone with instruction 
which enable anyone to build. We are confident you will find them Recorders very good value, they have been built up toe standard and not down to a price. 

S.S.S. TD8 Monardeek, latest model Olin. epoo)a CASH 19.9.0 
Hire purchase deposit 81,19,0 and 8 monthly 81.8.4 

Tape Amplt2ee for B.S.E. deck, printed circuit ready wired, with 
ECC83, ECL82, EM86 and EZ81. Complete with all plugs, 
...tent, panels, knobs, etc. The whole amplifier mounts on 
to the deck, making a self- contained unit.. ,CASH PRICE 88.8.0 
Hire purchase deposit 11,14.0 and 8 monthly 21.5.8 

Cabinet for above Including 7 x 4in. speaker 84,4,0 
Total kit as above CASH 822.0.0 
Hire purchase deposit 14,10.0 and 12 monthly 21.12.1 
The above recorder can be supplied complete with Mien 
tape assembled and tested for CASH PRICE 226.0,0 
Hire purchase deposit 86.0.0 and 12 monthly 81.18.8 

Collate Studio Deck. Very latest model 3 speeds 612.10.0 
Hire purchase deposit 82.10.0 and 8 monthly 81.7.6 

Tape Amplifier for Studio Deck, with ready wired printed circuit, 
control and input panels, mains and output traita, com- 
plete with knobs, plane, screws, etc., EF88, ECC83, EM84, 
E281, OA81 and 2 £1.84, 3 watts output. Magic eye, Radio 
and Mie, Inputs. EX L/S socket. Tone control. Can be 
used as an amplifier COMPLETE CASH 211.11.0 
Hire purchase deposit 22.7.0 and 8 monthly 21.5 .9 

Cabinet for above Including 9 x 51n. speaker 65.6.0 
Total kit as above CASH 229,1.0 
Hire purchase deposit 26.0.0 and 12 monthly 12.212 
We can supply the above recorder, complete with tape 
and Mie.,in a DE LUXE cabinet, assembled for 836.0.0 

THIS MACHINE IS LISTED 241,0.0 BY MAKERS AND 15 A VERY 
GOOD BUY. 
Hire purchase deposit 17.0.0 and 12 monthly , 82,11.4 

Tape Pre -amplifier, for recording and playback, as above leas 
output stage, with power supplie, 88.8.0 
Hire purchase deposit 21,14.0 end 6 monthly 81.5.8 

Microphone for the above recorders, Aces MIC 40, 26/ -, SIC plug 4/6. 
8yaohrotape Sim 600ft. 15/- 5in, 900ft. 19/8 

Finest 5iin, 850ft. 19/6 511n. 1200ft. 22/8 
Boxed 71n. 1200ft, 22/6 710. 1800ft 32/6 

Tape Recorder Speaker Cabinet, corner, 20 a loin. High class finish 
in two -tone Grey "Vynair" 88,18.0 
With 9 x 51n, high flux speaker 84.0,0 

BM3 Crystal Microphone, with table stand, and on /off switch, 
black and chrome finish, supplied complete with neck 
band, and input lead. VERY GOOD VALUE 8210,0 

DX29 Dynamic Moving Coil, with desk stand 88.10.0 

GRAMOPHONE EQUIPMENT 
8.5.$ ÚA14 TCM/H cartridge 87.16.0 

Hire purchase deposit 21.11.0 and 6 monthly 81.4.0 
Garrard "Autoslim" 67/2 cartridge 28.14.6 

Hire purchase deposit 21,14,6 and 6 monthly 81.2,8 
Philips Aß1018 New semi-auto player 818.10.0 

Hire purchase deposit 22.18.0 and 8 monthly 61.9.8 

REGENCY 
Reestore 2 /8, Controls 9 / -, Condensers 15/ -, Knobs 2/8, Station dial 6/6, 
Jackson gang 8 /., Mollard 0045 10/- each. 0070 Matched pair 18/ -, 0A71 
8/ -. Battery 1 / -. Wave change switch 2/8. Rep ineo TT49, TT46, TT48, all 
6/- each. Flt2 12/6, RFC1 2/6. 7 x 41nch speaker 17/8- Grouphoard 1/3. 
Complete kit Gen cabinet) 28.10.0. 

TRANSISTORS 
MOLLARD HAVE REDUCED THE PRICE OF MANY TYPES TO 

0044 11 / -, 0145 10 / -, 0070 8/6, 0071 6/8, 0072 8/ -, 0075 8 /., 0076 8/- 
0078 8 / -, 0081 8/ -. ABOVE ARE THEIR NEW LIST PRICES. WHY 
BOY SURPLUS? MATCHED PAIRS ONLY. Mollard 0072 at 18/- pair. 

OSMOR PRINTED CIRCUIT VERSION 
Osmor Rod Aerial, 8/6, LF.T: e and Osc. Coils, 22/ -, Oamor Driver, 
8/3. Cantor Output, 8/ -, Set transistors and diode, 43/-. J.B. Gang, 
12/8. Trimmers, 1/8 ea. Set condensers, 15/ -. Oct resistors, 5/ -. Ardente 
volume control, 8/ -. Switch, 8/6. Speaker, 17/10. Hardware 4/-, Printed 
circuit, 7/8. New case dial and knob, 12/8. Battery PP4, 8 / -, Leaflet giving 
full illustrated details, 1 /6. 
ALL THE ABOVE COMPONENTS IF PURCHASED AT ONE TIME, 88.10.0 
Oemor undertake to align this receiver for 10/ -, Modification kit, 10 /. 

"WEYRAD" 
WEYMOUTH RADIO 6 Translator Suporbet using the P50 coils, as they 
advertise In this journal. P50 /1AC nec. Coil, 5/4. P50/2C0 let and 2nd 
1.F.T -s, 6/7 ea. 250/300 3rd I.F.T., 81 -. RA2W Rod Aerial, 12/8. LFDT4 
Driver, 9/8. PCA1 Printed Circuit, 9/6. Instruction Book, 2 / , Set Resistors, 
7/6. VoL Control D.P., 5/6, Set Condensers, 20 /-, J.B. Gang, 19 /8. Beehive 
Trimmers, 1/3 ea. W /C, 3/8. Dial and Knob, 5/8. Battery PP11, 5/6. 0A81 
8 / -, Bet MULL ARD transistors, 53/8. Car Aerial Coupling toll, 1 / -. 
Transistor Cabinet, in two tone "Vynair" 30 x 6 x 3410., for 7 x 4in. 

L /S. Ideal for REGENCY and WEYMOUTH circuits etc. 21.12.8 

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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WEYRAD 
IMPROVED COMPONENTS FOR THE 6- TRANSISTOR 

2 -WAVE SUPERHET RECEIVER 

NEW ROD AERIAL AND DRIVER TRANSFORMER FOR SIMPLER ASSEMBLY 
AND HIGHER PERFORMANCE 

ROD AERIAL -RA2W 
6 in. long, 3/e in. diameter, connections to tags 
on Coils. For 208 pF tuning capacity ... ... 12/6 
Car Aerial coupling Coil ... ... ... 1/- 
OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176 pF 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 ... 8/- 
DRIVER TRANSFORMER -LFDT4 
redesigned to reduce size and improve perform- 
ance. Six spills for mounting and connections 9/6 

PRINTED CIRCUIT -PCA1 
Size 23/4 in. x 81/4 in. Ready drilled and printed with component positions 9/6 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS AND FREE SCALE 2/- 
TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 500mW OUTPUT. 

MATCHING 3 OHM SPEAKER. FULLY ASSEMBLED WITH VOLUME CONTROL ... ... 63/6 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

TRANSISTORS AND DIODES 
A set of Transistors comprising I 0C44, 2 0C45, I OC81D, 

2 OC81, 3716, set. 
0073 161- 0075 8/- OCP71 251- DA79 319 Red 
Transistors 0077 121 - Matched Prs. 0A81 216 Spot 316 
0C35 181 -0078 81- 2xOC72 I6/ -DABS 31- White 
0C36 21/6 0081 8/- 2xOC78 16'. 0A91 31- Spot 5/- 
0C44 61- 0084 8/6 Diodes 0A95 316 GEX34 3/- 
0C45 61- OC I70 916 OAS 6/- Sundry types G EX35 31- 
0070 6/6OC171 10/6 0A10 81- PXA102 41 -XD201 1/- 
0071 51- 0C201 311- 0A70 3/- GEC S I 

OC72 81-OC202 261 -0A73 31- Audio 316 

Our 1962 Catalogue is now available. Please 
send II- in stamps for your copy. Trade 
Catalogue also available for which, please CATALOGUE attach your business letter heading. 

1962 

REPA NCO 
CHI, 2.5 millihenry choke, 
wound on Ferrite Core with 
wire ends, 2/6. 
REPANCO MINIATURE 
DOUBLE TUNED I.F. 
TRANSFORMERS. 455 to 
475 kcjs, boxed with circuit 
6/9 each. 
REPANCO NEW RANGE 
OF MINIATURE TRAN- 
SISTOR TRANSFORMERS, 
in. x lin. x fin. TT45 

Driver Transformer 51- each. 

All components 
for 

Practical Wireless 

"REGENCY" 
and 

" INTERNATIONAL 
SHORT WAVE TWO" 
in stock, send for detailed 

price list. 

PRACTICAL WIRELESS POCKET TRAN- 
SISTOR SUPERHET, The New Version in 
a re- designed Cabinet with Carrying Strap. 
Components Price List: Coil Set (Osc. and 3 I.F.'s), 
221 -; Driver Transformer, Type PW /DT, 813; 
Output Transformer, Type PW /OT, 8/ -; Ferrite 
Rod Aerial, Type PW /FR, 816; Printed Circuit 
Board, 7/6; 2 Gang Capacitor, Type "00 ", 12/6; 
Volume Control, Type V.C. 1545, 81.; Switch, 
3/6; Hardware (Screws, nuts, washers, spacers, 
battery clips, cable cradles, cable studs, cable 
strapping), 41-; Transistors Type YC (Set of 6). 
Xtal Diode Type GD9, 431.; 
Speaker: Case, 12/6; Capacitors, 151 -; Resistors, 
5/ -; Trimmers, Type MT3I /4A (3 required), 319. 
Constructional Leaflet and "Blown -up" Circuit 
Diagram. PRICE FOR THE COMPLETE KIT 
E7.19.6. 

TT46 Push -Pu !output trans- 
former to a 3 ohm speaker 
5/- each. TT47 Driver trans- 
former, for single ended out- 
put stage, matching to a 
3.5 ohm speaker, 51- each. 
TT49 L.F. coupling trans- 
former, 51- each. 
PICK -UP CARTRIDGES. 
BSR TC8H 29/9, BSR TC8M 
29/9, BSR TC8S 45/l. Acos 
GP67 /l 23/9, Acos GP67/2 
23/9, Acos 73/I 32/6, Garrard 
GC 23/3, Garrard GC8 20/3, 

Garrard GCSIO 34/6, Gar- 
rard EV26 37/8, Philips 
AG3016 21/ -, Philips AG3063 
301 -, Ronette for Collaro 
Studio P, T and 0, 39/9- 

RECORD PLAYER CASES 
Baseboard cut suitable for a 
BSR UA14, available in red, 
turquoise, grey, and black/ 
yellow, 631- each. Amplifier 
and Loudspeaker to suit 
above, 75/-- 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

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. Perso- 
nal shoppers 9 a.m. to 5 p.m. Mon. to 
Friday, Saturday 10 a.m. to I p.m. 
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NEW OSCILLOSCOPE 

ANEW oscilloscope has recently been put on 
the market by Dartronic Limited, and is sell- 

ing at £67. It operates from a mains supply of 
110- 120/200 -250V. 

The bandwidth of the main Y- amplifier covers 
D.C. to 10Mc /s and is adjusted for optimum pulse 
response with no overshoot. Interpolation between 
the timebase sweep speeds is provided by an 
uncalibrated continuously variable control. 

The display is a 3in. helical PDA cathode -ray 
tube operated at 3.5kV, which provides a very 
bright and sharply defined trace at all sweep 
speeds. 

An efficient convection cooling system ensures 
that the instrument does not run hot even under 
continuous operating conditions. 

The panel controls include brilliance, focus 
astigmatism, Y- shift, X- shift, input sensitivity 
selector, A.C. or D.C. Y input selector, mains 
on /off, etc. 

Dartronic Limited, 3 -7 Windmill Lane, London, 
E.15, are the makers of this oscilloscope. 

NEW 15W SOLDERING IRON 

A15W mains- operated soldering iron, only 81in. 
long and weighing 3ozs has been added to 

the AEI range. It is available for operation from 
200/220V and 220/240V, and costs 23s. 4d. 

The chromium copper bit is only }in. in diameter 
and the stem cnly hin. in diameter. The iron is, 

therefore, particularly suitable for use in confined 
spaces and for soldering to miniature components 
liable to be damaged by the application of too 
much heat. The iron heats to working temperature 
in 11 minutes. 

It is fitted with a removable hook so that it can 
be hung in a convenient place when not in use 
and a Oft length of three -core flex is supplied with 
each iron. 

The new 15W Solon iron is on sale at all 
general electrical and hardware stockists, and is 
marketed by Distribution Equipment Sales Depart- 
ment, .4E1 Cable Division, 145 Charing Cross 
Road, London, W.C.2. 

The Dartronic oscilloscope. 

LOW -PRICE DIAMOND STYLUS 

A NEW system of manufacturing and handling 
diamond styli now permits Dansette Products 

Ltd. to market a diamond stylus for record players 
for 12s. 6d. 

The new manufacturing process reduces the 
number of operations because new automatic 
grinding and polishing methods have superseded 
hand polishing. This allows manufacture to closer 
tolerances. 

I. & A. Margolin Ltd., Plus -a -Gram House, 112- 
116 Old Street, London, E.C.1. 

AEI's new 15W soldering iron. 
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NEW STYLED METER 

TO meet the demand for a large 
scale meter with a modern 

appearance, the Taylor Model 70 
has been introduced. The meter 
has a nominal scale length of 6 }in. 
and the dial is designed to provide 
maximum viewing distance. The 
open styling of the moulding pro- 
vides " shadowless " readings and 
enables several combinations of 
arcs and scale calibrations to be 
incorporated. Despite the long 
scale length, the meter movement 
" housing " has a diameter of only 
3 }in. 

The Model 70 is fitted with a 
centre pole moving coil movement 
but moving iron meters can also 
be supplied. 

Taylor Electrical Instruments 
Ltd., Montrose Avenue, Slough, 
Buckinghamshire. 

July, 1962 

Above -A new -styled meter from Taylor Electrical 
Instruments Ltd. 

Below -These Oryx wire stripper tweezers e-e 
marketed by W. Greenwood Electronics Ltd. 

The Grundig TK.23 4 -track tape recorder. 

NEW 4 -TRACK TAPE RECORDER 

NEW four -track tape recorder -the TK.23- 
has recently been announced by Grundig 

(Great Britain) Limited. Although basically follow- 
ing the design of its twin -track counterpart, the 
TK.14, several new features have been incorp- 
orated. The TK.23 is a single speed machine 
operating at 3fin. /sec. There is a temporary stop 
that can be locked in the stop position and 
quickly released in a single operation, and an auto- 
matic stop, the metal foils on the end of the tape 
causing a solenoid to be energised, releasing the 
start or fast wind buttons. 

There are facilities for superimposition, syn- 
chronised superimposition and mixing. A digital 
position indicator and a magic eye recording 
level control are fitted. 

The valve line up of the recorder is EF86, 
ECC81, EL95, EM84. An additional valve, 
reduces the hum and noise figures to a low level 
and provides the extra gain required by the input 
mixing controls. The frequency response is level 
from 60c /s to 12kc /s and the signal to noise ratio 
is 47dB. 

The price of the TK.23 complete is 45 guineas, 
which includes a Grundig moving coil microphone. 
The recorder is made by Grundig (Great Britain) 
Limited, 40 Newlands Park, Sydenham, London. 
S.E.26. 

WIRE STRIPPER TWEEZERS 

LOW voltage wire stripper tweezers have been 
developed by Oryx to meet the need for 

speedy and efficient stripping of wire insulation 
such as PVC, nylon, rubber and thermoplastics. 

The instrument accommodates wires of up to 
fin. (3mm) diameter and operates at a temperature 
of 250 °C. Each limb of the tweezer has a min- 
iature heating element with a total consumption of 
12W at 6V. 

The instrument is manufactured by Oryx Elec- 
trical Laboratories Ltd., and is being marketed by 
W. Greenwood Electronic Ltd., 677 Finchlev 
Road, London, N.W.2. 
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10. SIGNAL GENERATORS. Cash 05.5.0. P. & P. 5/8. Coverage 120 kc /e 
to 84 Mc /e. Case 10 x 61 x 411n. Size of Scale 64 x 311n. '2 valves and 
rectifier. A.C. mains 230 -250 v. Internal modulation of 400 c.p.s. to a 
depth of 30 per cent, modulated or unmodulated R.F. output continuously 
variable 100 millivolts. C.W. and mod. switch variable A.F. output and 
moving coil output meter. Accuracy ± 2 per cent. 

11. CHANNEL TUNER I.F. 16.19 Mc /e. Continaouely tunable from 174.216 
Me /s. Valves required -PCF80 and PCC84 (in series). Cover BBC and 
ITA ranges. Also Police, Fire and Taxis, etc. Brand new by famous maker, 
10/, P. & P. 3/ -. 

12. 8 -watt PUSH -PULL 5 VALVE AMPLIFIER. A.C. mains 200.250 v. 
Size 104 x 65 x 24ín.5 valves. For use with all makes and types of pick -up 
and mike. Nekatiòe feed back. Two inputs, mike and gram. and controls 
for same. Separate controls for Bassa and Treble lift. Response fiat from 
40 cycles to 15 kc /s. ± 2 db down to 20 kc /s. Output 8 watts at 5 per 
cent total distortion. Noise level 40 db down all hum. Output transformer 
tapped for 3 and 15 ohms speech coils. For use with Std. or L.P. records 
musical instruments euch as guitars, etc. Suitable for small halls, 28.19.6. 
P. & P. 6 / -. Crystal mike to suit 15/ -, P. & P. 2/-- Sin. P.M. Speaker to 
suit 12/6, P. Jr P. 2/ -. 

13. B.B.R. MONARCH VAS WITH FULL -FI HEAD. 4- speed, plays 10 records, 
121e., l0in., or 7in. at 16, 33, 45 or 78 r.p.m. Intermixes 7in., loin. and 
121n. records of the same speed. Has manual play position: colour brown. 
Dimensions: 124 x 105M. Space required above baseboard 45ím below 
baseboard 25 in. Fitted with Ful -Fi turnover crystal head 88.19.6, P. & P. 5/6. 
With Stereo Head 27.19.6. P. & P. 5/6. 

14. TRANSISTOR TESTER. For both P.N.P. and N.P.N. translators incorpora- 
ting moving coil meter. In metal case, size 44 x 35 x lila. Scale marked in 
gain and leakage. 19/6. P. er P. 3/-- 

15. PUSH -PULL OUTPUT STAGE inclusive of transistors with Input and 
output transformers to match 3 ohms speech coil, suitable for use with the 
POCKET RADIO. Kit of parte, including transistors. 19/6, P. & P. 2/-, 
Wiring diagram 1/6, free with parts 

16. PORTABLE AMPLIFIER. On printed circuit for A.C. Maine 200/250 v. 
Size 4 x 3in. with tone and volume control. Complete with Valves: ECL82 
and EZ80. Output 2 watts, 89/6, P. & P. 3/ -. 

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

1. 8- TRANSISTOR POCKET RADIO with MINIATURE SPEAKER, FERRITE 
ROD and 2 GERMANIUM DIODES. The only 8- transistor radio available at 
the price. Build it in 1 evening) Tunable over M/L waves. Complete w.th 
easy -to- follow instructions and all components (less batteries obtainable 
anywhere 1/3). 27/6. P. R P. 2/6 (All parte available separately.) 

2. LINE E.H.T. TRANSFORMERS. Built -in line width control. 14kV. Scan coil 
90ín. deflection on ferrite yokes. Frame O.P. transformer pl. 18kV smoothing 
condenser, suitable for 14in., 17in. or 21in. tubes. With circuit diagram, 29/6 
plus 416 P. & P. Suitable Focus Magnet (state tube), 10 /- plus 3/- P. A P. 

3. OSCILLOSCOPE for D.C. and A.C. APPLICATIONS Push -pull X amplifier; 
Fly -back suppression; Internal Time -base Scan Wave form available for 
external use: pulse output available for checking TV line 0/P Transformers, 
etc. Provision for external-DP and C.R.T. Brightness Modulation. A.C. 
mains 200/250 v., 218.18.0. P. & P. 8/- or 54,18.0 deposit, plue P & P. 8/- and 
12 monthly payments of 26/6. FULL 12 MONTHS' GUARANTEE 
INCLUDING VALVES and TUBE. 

4. A.C./D.C. POCKET MULTI -METER KIT. 2in. moving coil meter, ,cale, 
calibrated In A.C. /D.C. volts, ohms and milliamps. Voltage range A.C. /D.C. 
0 -50, 0- 100, 0 -250, 0 -500. Milliamps 0.10, 0 -100. Ohms ranges 0- 10,030, 
0400,000 29/6, P. & P. 2/-. Wiring diagram 1 / -, free with parte. 

5. CHANNEL TUNER. Will time to all Band I and Band III stations. Complete 
with P.C.C.84 and P- C.F.80 valves (in series) LF. 16 -19 or 33 -38. Can be 
modified as an aerial converter (instructions supplied), 82/6, plue 4/- P. & P. 
HEATER TRANSFORMER to suit above, 200.250 v., 8 / -, plus 2/. P. & P. 

6. STAAR 45, 9 VOLT BATTERY RECORD PLAYER. Complete with pick- 
up and deck. A completely portable record player. Head is protected by 
a plastic dome, with a brush which cleans the stylus as it rises into playing 
position. 45 r.p.m. Automatic on-off switch, governed 9 v. motor, attractive 
2 tone grey finish, 22.14.6, P. & P. 2/6. 

7. TRANSISTORISED AMPLIFIER can be used with the STAAR 45, entpe& 
1 watt. Bin 41 x 241n., printed circuit, tone and volume controls, 4 traneietors 
By altering 2 resistors, 2 watt output can be obtained. Push -pull output, 
complete with 3in. moving coil speaker. Built and tested, 49/6, P. & P. 2/. 

9. SIGNAL GENERATORS. Cash 27.5.0 or 30/. deposit and 6 monthly 
payments of 21/8, P. & P. 5/6. Coverage 100 kc /s to 100 Me/s on funda- 
mentals and 100 Me /s to 200 Mc/e on harmonics Case 10 r 64 x 5110e. 
Three miniature valves and Metal Rectifier. A.C. mains 200/250 v. Infer- 
nal modulation of 400 c.p.s to a depth of 30 per cent. Modulated or 
unmodulated R.F. output continuously variable 100 millivolts. C.W. and 
mod. switch, variable A.F. output. Magic eye as output indicator. Accuracy f 2 per cent. 

15 

23B HIGH STREET, ACTON 
LONDON, W.3. 

ALL ENQUIRIES S.A.E. 
GOODS NOT DISPATCHED OUTSIDE U.K. 
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TRANSISTOR POCKET RADIOS 
THE "TORONTO 3" 

Size 51x3 x 111n. 
Uses 3 transis- 
tors, plus ger- 
manium diode. ferrite rod 
aerial. Tunable 
over med. and long waves. 
Can be built 

for 32O 
Post 3/8 

All components available separately. 

TRANSISTOR RECORD PLAYER 

Can be built for £9.9.0 Carr. free 

6 v. operation. For all L.P. and stan- 
dard records. All components avail- 
able separately. 
AMPLIFIER. 300 milliwatts push - 
pull output using two 0071 and two 
OC72 translators. Fully assembled. 
59/8. Knobs. 3/6 extra. P. & P. 2/6. 

LOUDSPEAKER. 30 ohms 7 x 41n, 
elliptical, matched to Amplifier, 25/ -. 

8 -SPEED TURNTABLE. 6 v.. com- 
plete with t.f. crystal cartridge and 
two sapphire styli, 79/8. P. & P. 3/6. 
CARRYING CASE. Smart two-tone 
finish. 17 x 14 x 51ín. 49/8. P. & P. 7/6. 
Batteries extra. 

STAAR KINDER 45 r.p.m. 6 v. 
Battery Operated Record Player. 
Complete with pick -u fitted crystal 
cartridge. Size only 71 x 61n. Fitted 
auto stop and start. New and perfect. 
LASKY'S PRICE 49/8. P. & P. 2/6. 

Miniature Metier Electric Motors. 
6 v. high speed (as used in Clarion Tape 

LASKY'S PRICE 7/11. P. & P. 2/6. 

SAVE ON COMPONENTS! Ssnd for 
the new edition of La .ky's 100 -page 
Componente Catalogue. Price 2/ -. 
post 6d. Latest 20 -page Bargain Bul- 
letin included free. 

LASKY'S CAR RADIO 

12 v. operation. Transistor output. 
Medium and long waves. Permeability 
tuning T.C.C. Printed Circuit. Small 
size, will fit any car. 
CAN BE BUILT COMPLETE WITH 
SPEAKER FOR 89.19.6. Post 3/8. 
Booklet 2/6 (refunded if you order). 

The New "ALBERTA 5" Mk. II 
Now using printed circuit and supplied 
with miniature earphones for personal 
list3ning at no extra cost. 
Push -pull, 200 milliwatts 
output. Five transistors 
and one diode, 
21in. moving 
coil speaker, 
ferrite rod 
aerial. Med. 
and long wave. 
Smart plastic 
Case, 41 x 36 x 
liin, overall. 

CAN 
BUILT FOR `59ló 

P3 
/8 

All components available separately. 
Full details, circuit diagram. 1/6 post free. 

KAPURA Model U1 
MULTI TEST METERS 

FURTHER GREAT PURCHASE ! 
Complete with test leads. 
Brand new, fully guaranteed. 

Sensitivity: 1,000 ohms per volt A.C. and 
D.C. Ranges: (A.C. and D.C.) 0- 15- 50 -260- 
500 -1000 v. D.C. Current 0-100 -500 M /a. 
0-1 M /a. (Used at 0-10 v. range). Resis- 
tance: 1 -2000 ohms (centre 29 ohms). 
100. 200,000 ohms (centre 2.4 K.). Size: 
5 x3 x211o. 

LASKY'S PRICE 89/81 
Carriage and Packing BI -. 

207 EDGWARE ROAD, LONDON, TOTTENHAM COURT ROAD, W.I. 
Near Praed St, PADDINGTON 3271/2 Nearest Stn. Goody' St. MUSEUM 2605 

BOTH OPEN ALL DAY SAT. Earls Closing Thurs. Mail Orders to Dept. P.W. Edgware Road. 

ANOTHER QUALITY 4 -TRACK 

MARTIN `RECORDAKIT' 
FOR THE KEEN 
CONSTRUCTOR 

To an outstanding sucoessfnl range of 

kite le now added Recordakit 'D', de- 
signed for um with the Collaro 4 -track 
Studio Deck. Like all Martin Recorda - 
kite, it is on printed circuit base and 
complete with valves, controls, trans- 
former., leads, etc., down to the Wt 
screw. Even the wire supplied Is eut to 
length. 

Amplfóer'D' as above, 18 gas. Speaker 
and Case assembly, 6 gui. With Deck, 
Case, Speaker and Amplifier 84 ans. 

NEW MARTIN RECORDAKIT TAPE PRE -AMP KIT. For Collaro Deck - 
2 Track, 8 gne, 4 Track, e gas. 
From radio and audio stockists. in crue of difficulty Bend direct. For free 

Lea tier. eat out (hie ad, and send it with ,your name and address. 

With Reaordakits, 
there le nothing extra 
to buy. 

Speed'eompeasated. 
Designed to luxury 
reoorder standards. 

Other Martin 
Resordakits' available 
for B.6.R. and 2 -speed 
Studio Decks. 

Case and Speaker 
assemblies available 
with and without 
desks. 

MARTIN ELECTRONICS LTD 
155 High Street, 
Brentford, 
Middlesex. 

GIAH: This Month's Bargains 

* SHADED POLE MOTORS * 
230v. or 110v. operation. Ideal for fans, blowers or models. 

One only, 12/6, plus 2'- p. & p. Or pair, LI, plus 216 p. & p. 

* AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25, 
6d. per yard. K35B Telecon (round) 116 per yard. Post on above 
feeder and cable 1/6 any length. 
COPPER WIRE. 14 G., H/D 140ít. I71 -; 70ft. 816. P. & P. 21 -. 
Other lengths pro rata. 
RIBBED GLASS. Sin. aerial insulators, I/9 each. Shell ins tin. 
9d. each. P. & P. I'6, up to 12. 
CERAMIC FEEDER SPREADERS. 6in. type F.S. 10d. each. 
P. & P. 21.. 
CERAMIC "T" PIECES. Type A.T. for centre of dipoles, 
1/6 each. P. & P. If-. 
2 METRE BEAM 5 ELEMENT W. S. YAGI. Complete In 
box with I - 2 }in. mast head bracket. PRICE 491 -. P. & P. 3/6. 
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low 
loss, 118 per yard. P. & P. 2/ -. SO ohm, 300 watt coax, very low 
loss, I'9 yd. P. & P. 2' -. 
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc /s in 3 

switched bands, 3.5, 7, 14, 21 and 28 Mc /s. Ham Bands, marked 
on scale. Complete with indicator bulb. A MUST for any 
Ham shack. 22/6 post free. 
VARIABLE CONDENSERS. All brass with ceramic end 
plates and ball race bearings. 50 pF, 519. 100 pF, 6/6. 160 pF, 
716. 240 pF, 8/6, and 300 pF, 916. All fitted with rear extension 
for ganging. P. & P. 11 -. Also Flexible Couplers, P. each. 
8.1.8 MFD. 1,200 v. D.C. Wkg. Capacitors, 12'6 each. P. & P. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept. "P ", 110 Dale End, Birmingham 4. (CEN 1635) 

(No C.O.D. under LI please). (By return service) 
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Letters to the Editor 
The Editor does not necessarily agree with the opinions expressed by his correspondents 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of the cover. 

THE "38" SET 

SIR, -By now, many readers will have purchased 
the "38 " set walkie- talkie. Use of this unit 

entails the wearing of headphones, which can, in 
certain conditions be inconvenient. No doubt, 
conversion to a speaker could be attempted, but 
there is little room in the case for a volume con- 
trol anyway. However, the receiver uses a very 
unconventional I.F. of 285kc /s (1,050m) which 
can be tuned in by many broadcast receivers. 
There is no need to remove the set from its case, 
the broadcast receiver simply being placed near 
it and tuned in to the I.F. The signals received 
can then be heard at good loudspeaker strength 
without noticeable distortion. - G. J. POWELL 
(Marden, Herefordshire). 

AMERICAN STATION 

SIR, -I am a keen S.W. listener. On Sunday, 
April 29th I received an American station on 

approximately 32m. The transmission consisted 
of a message in English and another language 
which I could not recognise. The message was as 
follows: 

"This is a test transmission by single telegraph 
system, operated by the overseas telephone 
service of the . Please give identification 
signal on channel A for receiver adjustment". 

I wonder if any readers could complete this 
message and give some facts about this station. - 
T. GERRARD (Bolton). 

ECHO EFFECT FOR TAPE RECORDERS 

SIR, -I feel that a good many of your readers 
who own tape recorders will be interested in 

the method I use to produce an echo effect on my 
machine. Using this idea an echo can be produced 
which is variable in the time between echos from 
025sec to 2sec. The only extra components 
necessary are a variable attenuator (T type for 
keeping the impedance correct) and an extra 
record /replay head. The normal head is fed with 
an A.F. signal (speech, music, etc.) which is 
recorded on the tape. The extra head is situated 
3$in. from the first head, therefore giving the tape 
a time lapse of Isec at 3 -,'in. /sec tape speed. The 
second head picks up the signal and feeds it back 
via the attenuator, to the amplifier input which 
feeds it straight back to the first head at approxi- 

mately half the output (due to the effect of the 
attenuator). This signal is again recorded on to 
the tape. When it is picked up for the second 
time on the extra head it is again reduced by half, 
and so as this process continues the signal 
smoothly fades away. With the extra head set at 
31in. from the original, the normal tape speeds 
will give the following time lapses approximately: 

17rin. /sec =2sec echo 
Sin. /sec =lsec echo 
7in. /sec =2sec echo. 

Of course the second head may he set at any 
convenient distance from the first, giving different 
time lapses. -R. T. SUMMERS (Worcester). 

COMPONENT STANDARDISATION 

SIR, -I know there have been comments 
previously on the lack of standardisation in 

certain components, but there is one other point 
which I feel should be given special consideration. 
I refer to controls of all kinds which have a 
standard ¡in. spindle, but which are, in some cases, 
supplied with a plain spindle and in others, have 
a flat on one side. The majority of control knobs 
which I have obtained have a securing grub screw 
well sunk into the knob for safety reasons. When 
placed over the spindle I find, with the pointer 
type of knob, that it is difficult to position it on 
the control so that any adjustments made permit 
the pointer to travel over the desired scale. The 
same remarks apply to the type of knob having an 
engraved arrow on the top. Couldn't the spindle 
be made adjustable, or would a further grub screw 
prove an additional objection? Alternatively, why 
couldn't the components be supplied with knob 
complete, or must these remain in the same 
category as normal electrical apparatus which is 
always supplied without a mains plug? - G. 
BETrERSON (Hastings). 

TAPE TROUBLE 

SIR, -I had read previously about people being 
troubled with radio break -through on their 

recorders, but never had the trouble myself. Then 
one day I switched on to take a microphone 
recording, and made my usual two or three feet 
test run, to be surprised with a background of 
radio signal. I made several tests but could not 
trace the cause. After two or three days I found 
the trouble, which was not in the recorder at all. 
The signal was mains fed, either from a neighbour- 
ing house or picked up direct on the mains wiring. 
Reversal of the mains plug feeding the recorder 
stopped the trouble, and this was confirmed on 
two or three days subsequently, by reversing the 
plug when the trouble reappeared. Perhaps one 
of your readers may like to try this effect to cure 
a similar fault. -G. PLEASANCE (Northholt). 

www.americanradiohistory.com

www.americanradiohistory.com


258 PRACTICAL WIRELESS July, 1962 

News ewsiiill in: in iiiii ,....- I::.... iii$ 

REPORTS OF CURRENT ACTIVITIES 

AMATEUR RADIO SOCIETY OF CHESHAM AND 
DISTRICT 
Hon. Sec.: Capt. C. G. Stephenson, G3CLJ, 21 Lynton Road, 
Chesham, Buckinghamshire. 

The society's aim to train and assist all to obtain licences has 
drawn a large number of requests for membership recently. 

A communications, radio, and amateur radio demonstration 
has been planned to be held in late June. 

BARNSLEY AND DISTRICT AMATEUR RADIO CLUB 
Hon. Sec.: P. Carbutt, G2AFV, 19 Warner Road, Barnsley, 
Yorkshire. 

On May I I th J. Ward gave a lecture on 'Transistors in a Station' 
and the meeting for May 25th was reserved for a debate. 

Future Event: 
June 8th -Relays in a station, by D. W. Heath. 

BRADFORD RADIO SOCIETY 
Hon. Sec.: M. T. G. Powell, G3NNO, 28 Gledhow Avenue, 
Roundhay, Leeds 8. 

On May 8th members visited the automatic telephone exchange, 
as planned. On the 22nd May, amateur television was the subject 
of L. A. F. Stockley's talk. 

Future Event: 
June 12th- Treasure Hunt. 

EXETER AMATEUR RADIO SOCIETY 
Hon. Sec.: S. Line, 46 Roseland Crescent, Heavitree, Exeter, 
Devon. 

At the meeting on 3rd April, members attended an interesting 
talk and demonstration given by J. Forward on television inter- 
ference and harmonic detection. 

At this meeting also, questions from SWL's concerning the 
forthcoming RAE, were numerous. 

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: G. Sunter, 24 Booth Fold, Luddendenfoot, 
Halifax, Yorkshire. 

On lune 5th members visited the Ferranti works in Manchester. 
Future Event: 
July 3rd -Single sideband debate. 

LICHFIELD AMATEUR RADIO SOCIETY 
Hon. Sec.: G. Seward, SI Long Bridge Road, Lichfield, 
Staffordshire. 

The society meets on the first Monday of each month. At a 

recent meeting, T. Wood gave a talk on suitable aerials for field 
day use. 

LUTON AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: D. Bavister, 70 Crawley Green Road, Luton, 
Bedfordshire. 

The most important event for the society in May was the Mobile 
Rally held at Stockwood Park, Luton on May 27th. 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

At a recent meeting, H. Brooke, G3GJV, gave an interesting 
lecture on mobile equipment. Convertors for 2 and 4 was the 
title of the talk given by D. Millard, on May 16th. On May 30th 
members visited the Holme Moss television station. 

J. Davidson gave a lecture on June 6th about printed circuitry. 

PETERBOROUGH RADIO SOCIETY 
Hon. Sec.: D. Byrne, G3KPO'G3PTC, Jersey House, Eye, 
Peterborough, Northamptonshire. 

At an April meeting, members heard all about the latest techni- 
ques in radio direction finding from Mr. J. W. Hewlett, an Air 
Ministry electronics engineer. 

On May 20th, the Mobile Rally and D.F. contest at Hunstanton, 
was attended by members of the society. 

A 40 -valve receiver was discussed by G3FUR at the meeting 
on June Ist. 

PLYMOUTH RADIO CLUB 
Hon. Sec.: R. Hooper, 2 Chestnut Road, Peverell, Plymouth, 
Devon. 

The club has now been allocated its own callsign by the G.P.O. 
-G3PRC -and may be heard on the air any Tuesday evening on 
160 and 80m. 

The judging for the G5ZT trophy took place on April 4th, 
the winner being G3LWJ, with C. Cummings and E. Fallon coming 
second and third. 

SLADE RADIO SOCIETY 
Hon. Sec.: C. N. Smart, 110 Woolmore Road, Erdington, 
Birmingham 23. 

Power transformers was the title of the talk given by N. B. 

Simmonds on May 4th. On May 1 1t a number of members 
visited the Edgbaston Observatory. On May 18th, in the second 
part of his series on radio fundamentals, J. E. Smith talked about 
electromagnetic inductance and capacitance. A. T. Spencer and 
a number of colleagues gave a talk on June Ist on radio controlled 
models. 

Future Events: 
June 15th -Sound and TV magnetic recording, by P. J. Guy. 
June 29th -Sound reproduction. 

SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, near Leeds. 

Dr. N. H. Chamberlain gave a talk called "More about counting" 
on May 9th and the subject of the meeting on May 23rd was the 
Radio Amateur Emergency Network. 

Future Event: 
July 4th -Annual general meeting. 

YORK AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Spivey, G3GWI, 80 Melton Avenue, Clifton, 
York. 

The society's transmitter, under the eallsign G3HWW, has been 
on the air on 14 Mc/s and several good Dx contacts have been 
made in spite of the poor location of the headquarters. 

The programme for the future includes several cape recorded 
lectures, which have proved very popular with members in the 
past. A recent talk on the class D wavemecer was given by 
G3GJY. 

Power Rectifier Circuits 
(Continued Jro.n page 250) 

The Full -wave Voltage -Doubler Circuit 
It is possible in all cases to advance from the 

conventional full -wave circuit in the same fashion 
as from the half -wave to the simple voltage 
doubler circuit. In other words, it is possible to 
feed a fundamental positive and a fundamental 
negative full -wave circuit simultaneously from the 
same centre -tapped transformer winding, giving 
two outputs of opposite polarity additively in 
series (Fig. 15). This is completely analogous to 
the simple half -wave voltage doubler circuits of 
Fig. 7, and exactly parallel remarks apply as in the 
discussion there. Thus, the two outputs may be 
unequally loaded, making appropriate choices for 
the rectifiers and smoothing condensers. A pair of 
identical rectifiers must be used for each full -wave 
part of the circuit, though the pair for the one half 
may be different from that for the other. 

Fig. 15 shows the basic full -wave voltage - 
doubler with its two outputs, which may again be 
subdivided and stabilised with bleeder chains of 
resistors and neons if desired. 

The Conventional Full -wave Bridge Rectifier Circuit 
It is apparent from Fig. 15 that the centre -tap of 

the full -wave voltage- doubler circuit serves 
merely to feed the mid -point voltage D.C. output. 
If this is not required, when only the full output 
voltage is desired to be used, the centre -tap of 
the transformer may be omitted altogether, and 
the circuit has degenerated to the familiar julJ- 
ware bridge rectifier circuit, which needs little 
further comment, as almost all constructors will 
have seen this circuit in accumulator charging 
apparatus etc. (To be continued) 
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Superb musical reproduction at low cost! 
NOWyou can record and 

play back tapes on YOUR OWN 

Radiogram or Gramophone ! 
(WITH A Instantly turns any ra mdeck gramophone into a 

GRAMOPHONE TAPE RECORDER Tape-Recorder 
and back into a record- player in a moment 

NMi!RELESS 259 

AWKWARD SPOT? 
MINIATURE COMPONENTS? 

IGNS 
lilt. IS FOOT- 
NIGHTLY SUMS 
OF 13/ , heady to 
record, complete 
with Control Unit 
and 600ft. of 
Twin -track tape. 
Special moving 
coil microphone 
extra. 

EASY TERMS 

You can hear 
GRAMDECK 

at SELFRIDGES in 
London or at 
LEWIS'S in Liver- 
pool, Manchester, 
Birmingham, Glas- 
gow, Leeds, Hanley, 
Leicester & Bristol. 
Also: Demonstra- 
tions daily at the 
address on coupon. 

* Uses standard tapes * Records direct from 

Gramdeck is an ingenious invention that 
instantly turns your gramophone into a 
tape- recorder and back into a gramophone 
at will! You simply slip it on your turn- 
table and you are ready to record direct 
from radio or microphone ... the voices 
of your family ... your favourite music 
-and you can instantly play it back 
through your own gramophone or radio 
with Lifelike Fidelity. Made by the people 
who make radar runs for Viscounts and 
Britannias, the amazing Gramdeck now 
brings full tape -recording and playing 
facilities to every gramophone owner, at 
little extra cost. 

SEND FOR FREE GRAMDECK BOOK 

"Real hi-fi results." "Better than many 
so-ca /led hi -h recorders..." These are 
typical comments of famous technical 
journals. The fully- illustrated Gram - 
deck Book tells you all about Gramdeck 

. what Ted Heath, Max Jaffa and 
others think about it ... how YOU can 
add HIGH- QUALITY tape -recording to 
YOUR gramophone . photographs, 
Easy Terms, etc.... send for the Gram - 
deck Book today -FREE! 

. * Plays at 7f' per sec. or 3 other speeds. 
Radio or microphone. * Erase and fast 

rewind. 

POST COUPON NOW! 

ftf 

To: GRAMD -CK (Dept. t : 820) 
29/31 Wright's Lane, London, W.8. / Please send me Gramdeck book - FREE 

Name 
Address 

pm°°°°° 7ramd®ck TAPE RECORDER 

ADDS A SUPERB TAPE RECORDER TO YOUR GRAMOPHONE 

NEW 15 WATT 

electric soldering iron 
Ideal for transistorised and print.d 
circuitry. 
f in. diam. bit in its in. diam. stern wtfl 
reach normally inaccessible connectiots 
and components. 
Just the right amount of heat. Melts resin - 
cored solder within 1} minutes from co d. 
Spare parts easily replaceable -readily 
obtainable. 
Designedandmadebytheteamresponsible 
for the highly successful 25 -watt Solon. 
200 -220V or 220 -240V. 

LIST PRICE 23/4d Obtainable from your 
usual electrical stockist, or electrical 
counter of your hardware store. 

For further details, write to the local AEI StocA 
Depot, or to: 

Associated Electrical 
Industries Limited 
Distribution Equipment Sales Dept 
145 Charing Cross Rd. 
London WC2 
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RECEIVERS & COMPONENTS 

SPEAKER REPAIRS, Cones /Fields 
fitted. Clock Coils Wound. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

NEW AND SURPLUS Valves, guaran- 
teed, from 3/8. Also reclaimed Valves 
perfect, from 1/6. Many bargains. 
B.A.E. for complete list. LEWIS, 46 
Woodford Avenue, Ilford, Essex. 

"HEATHKITS" can now be seen In 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE - 
MENTS LTD.. Dept. PW 7/6, 138 
Lewisham Way, SE14. Tideway 6666. 

TRANSISTOR COMPONENTS. 7 x 4in. 
35 ohm speakers, 25/-, 7 x 41n. 3 ohm, 1916. 
_EARPIECES. 7 ohm, 150 ohm, 6/8. Xtal 
with Jack. 7/8, all complete with plugs. 
4 pole 2 way switches 1 inch spindle, 2/6 
each. Min Caps, 15 v. wkg. -1, 2, 4, 5, 8, 10. 
18, 32, 50 mfd., 84 mfd. 10 v., 100 mfd. 6 v., 
3!Y1 mfd. 12 v.. all at 1/10 each. Resistors 
mostly 10% small, 10 ohms to 10 meg., 3d. 

leach. Ceramicons, most values In stock, 
1 pfd to 5,000 pfd. Slide switches, DP /DT. 
3/- each. 

iTRANSISTORS. 0044, 0C45 7/6 each. 
.A.F. Pack OC81D, 2 0081, 18 /6, set. G.E.C. 
2ìT4, 4/8. 56, S7, good output transistors. 
2/8 each. Red spots. 2/3, White spots, 2/8, 
0078 3/6, OCP71 12/8. 0A81 Diodes 2/8, 
ILEX 00 9d. Terms C.W.O. or C.O.D. 

BROADWAY ELECTRONICS 
86 Mitcham Road, Tooting. S. W.17. 

COMPONENTS, VALVES, Tubes, etc. 
Write or phone for free list. ARION 
TELEVISION, 4 Masted Road, Peck- 
ham, SE15 (New X 7152). 

ANY KIT built and tested: Radios, 
Amplifiers, Test Gear, etc. Good 
workmanship, prompt return. Send 
details of kit and S.A.E. for quota- 
tion. Ready built: Good Companion 

1£11/16/ -, and Pocket Companion 
£8/19/8. R. J. DYMOICE, 16 Haycroft 

oad. Stevenage, Herts. 

VALVES 9d. 6AL5, 6AM6, 6D2, 6F12, 
8F13. 6F14 6E15, 8D3, 9D2, 15D2, 78, 

Dl, D77, D152. DD6, EB91, EF50, EF91. 
P61, SP61, ÚB41, UF42, VR35, VR51, 
VR107, VR137, Z77. More at 9d., 1/9, 

2/9 and 5/9. Post 1 -9d., 6 -1 /6. 
SPEAKERS 3/9, 6in. -8ín. and lin. x 
4in. Salvage, all perfect. Post 2/9. 
Also TV's 25/ -, Tubes 15/ -, Chassis 

18 

5/6, F /Magnets and Coils 1 / -, etc. 
Stamp for free list. 

P.P. COMPONENTS LTD., 
23 Romford Rd, Manor Pk, London E12 

IlKITS BUILT, complete. S.A.E. leaf - 
et. J KINDER (Dept. 4), 6 Hooker 

Rd, Heartsease. Norwich, Norfolk. 

RADIO KITS BUILT, quotations free. 
Ready built Capri, £9; Osmor "P.W." 
6, £9/10/ -; Good Companions from 
£11/18/6; Contessa, £12 /10 / -. Lists, 
tools, books, etc. -M COLTON, 21 
Maplewood Drive, Blackpool. 

RATES: e/4 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) 

TRANSISTOR SETS, 0C44, 20C45, 
OC81D, 20081 35/8. 0044 9/ -, 0C45 
8/8, 0071 8/3, XA102 9 / -, XA101 
8/6, XB103 6/3. Red Spot 318. White 
Spot 4/ Diodes General 1/ , 0A79 
3/-, 0A70 3 /., 0A71 2/9, 0A81 2/9 
GEX34 2/9. Ear pieces complete with 
plugs and jacks 100, 250 and high Z 
7/9 each. Min Caps, 1 to 32 MFD, 1/9 
each, p. and p. paid by CHAPPLE 
RADIO, 107 Neasden Lane, NWIO. 

TRANSISTORS 1/3! 
0C44, 0C45 ex equip. tested I S 

and 5 Mc /s. Min. quan. five each 

type (short leads), 12(6, Post Free. 
TV CENTRE, Stockport Road, 
Romiley, Stockport. 

FOR SALE 
AMATEUR LICENCE Morse Records. 
The Rhythm Method of teaching 
Morse is the quickest and cheapest 
known. For full details and special 
beginners offer. S.A.E.: " MORSE - 
REC." 45 Green Lane, Purley, Surrey. 

BUMPER PARCEL 
100 resistors. 100 condensers, 100 cartridge 
fuses, 3 mains droppers, 2 rotary toggle 
switches, 6 paxolin panels, 2 B.C. lamp hol- 
ders, 1 small transmitter chassis less valves, 
6 potentiometers, 201 -, post free. 
3 ohm also. speakers. 5' 7/8, 8' 9/-, 7' x 4' 
10 /6. 
Thermistors, 2/8 each. Car inspection lamp, 
10ft. lead with bulb and switch. 5/-. 
High stab. resistors, 6d. each, send S.A.E. 
for list. 
20ft. telescopic masts, new 501 -, post free. 
Electronic timer 1 to 30 seconds. With heavy 
duty change over relay. Mains voltage, as 
used in photostat copiers. 35/- post free. 
705, A valve with base, 3/6. 
Electric pothole lamps. 17/8. 
Twin telephone wire 200 yds. coil, 35/-. 
Insulating sleeving. 6 mm. O.D. 1 yd. each. 
5 colours. 2/ -. 

E. R. NICHOLLS 
33-35 CARRINGTON FIELD STREET, 
HIGHER HILLGATE, STOCKPORT 

ASK your dealer for American Ferro- 
dynamics. "Brand Five" Recording 
Tapes -the best tape value! 
100 BAYS of brand new adjustable 
Steel Shelving, 73in. high by 34113. 
wide by 12in. deep, stove enamelled 
dark green. Sent unassembled. Six - 
shelf bay £3/161 -. Sample delivered 
free. Quantity discounts. N C BROWN 
LTD., Eagle Steelworks, Heywood, 
Lancs. Tel: 69018. 

BRIAN E. HAMPSHEIR (R & T) LTD. 
Dept. PWA 23 NORTHCROSS ROAD S.E.22. 

6FI3 EF80 EF9I 6P25 IOFI Z77 ECL80 
EB9I 6P28 6FI EFSO L63 6F12 25L6GT 

GUARANTEED 100 ALL AT ONE PRICE 

LI for IO, p. & p. FREE 

DON'T READ THIS 
unless you repair Radio and TV sets. Halve 
the cort of repairs by using our surplus or 
reclaimed Valves and Tubes. Most compre- 
hensive selection at keenest prices. All 
valves re- tested before despatch andguaran- 
teed to be in good working order. 
2X2 4/6 
BABB 4/6 
6AC7 4/6 
6AL5 2/- 
8AM8 2/- 
6B08 12/8 
6BL8 8/- 
6BX8 

g3g/- 

BCD6 178 
6CH8 

BF12 
Ée 

6F13 4/8 
6F14 4/6 
6F15 4/8 
6F33 4/6 
6K25 7/6 
6L1 61- 
BL18 7/8 
6L19 7/8 
6LD20 8/- 
6P28 8/- 

804 7/8 
10C2 8/- 
10E1 4/6 
IOLD11 8/- 
1OP13 8/- 
10P14 8/- 
1213117 7/6 
12BY7 7/6 
2oD1 4/6 
20F2 8/- 
20L1 8/- 
20P1 8/- 
20P3 7/6 
20P4 12/6 
20P5 7/8 
278U 12/8 
30C1 4/8 
30E5 4/6 
30FL1 8/- 
30L1 4/6 
30P12 O/- 
30PL1 7/8 
61B^ 

D77 2/- PCL83 8/- 
13H77 4/6 PL33 4/6 
EB91 2/- PL38 10 /- 
EBC90 4/6 PL81 4/8 
EBF80 8/- PL82 4/6 
ECC81 3/- PL83 4/6 
ECC82 4/8 PL820 7/6 
ECC83 4/6 PY31 4/6 
ECC85 6/- PY32 7/8 
ECC88 6/- PY80 4/8 
ECF80 6/- PY81 4/6 ECM 6/- PY82 4/6 
ECL80 4/8 nY83 4/6 
EF50 2/- PZ30 6/- 
EF54 4/6 SP41 /- 
EF80 3/- SP81 2/- 
EF91 2/- SÚ61 4/8 
EL38 8/- R19 10 /- 
EL42 7/6 TH41 10 /- 
EL81 4/6 T41 4/8 
EL821 6/- 1122 4/8 
EN32 4/6 UM 10 /- 
EY51 4/6 U25 10 /- 
EY81 4/8 031 4/0 
EY88 7/6 U33 7/8 

HVR2 5/- 
035 

37 12/6 
KT330 4/6 U152 4/0 
KT38 6/- U153 4/8 
KT44 5/- 0191 10 /- 
KT45 5/- 0281 6/- 
LN152 4/8 U282 10 /- 
LN309 6/- 01301 10 /- 
LZ319 4/6 U319 4/6 
N37 6/- U403 ß/- 
N142 4/6 0404 4/6 
N152 4/6 0801 15/- 
N353 4Iß UB41 2/- 
NI54 4/6 UF42 3/- 

N3029 
4/6 

ÚL44 4/6 
N359 4/8 Uí.46 4/6 
P41 4/6 1.11.18 10 /- 
Pß1 4/6 ÚY41 4/6 
PCC84 4/8 Z66 8/- 
PCF80 4/8 Z77 2/- 
PCF82 6/- Z142 3/- 

61SPT 7/6 PCL82 4/6 Z152 3/- 
Most pre -war 4. 5, 7, 8 and 9 pin valves. 
British. American. Continental, 5/- each. 
Postage and packing (all valves) 6d. each. 
Orders over 21.0.0 post free. 
NEW TRANSISTORS. Red spot 2/8. 
0C45. 0072, 0078 7/6. OC201 (silicon) 17/8. 
SPKRS 51n. 5/ -, 7 x 4in. 7/8. P. & P. 2/ -. 
LINE O. Tr. from 20/ -. Many types. 
CONSTRUCTOR'S PARCEL. 2 lbs. assor- 
ted parts from TV sets. Resistors, conden- 
sers, potentiometers, electrolytics, valve 
holders 7/6. P. & P. 2 /8. 
VALVE PARCEL. 12 valves all different 
as taken out of TVs. Ideal for spares, test- 
ing, etc. 8/6. Postage 1/6. 
Please send S.A.E. for Free List of 1000 
Valves and Terms of Business. All letters 
S.A.E. please. 
"St. John's Radio," Mall Order Dep`. 
3 Jews Row. London S.W.18. Phone: VAN 8822 

"EITON" PHOTOELECTRIC 
CONSTRUCTION MANUAL 

10 Interesting PHOTOELECTRIC PRO- 
JECTS, fully described with building plans 
and circuit diagrams which can be easily 
made by amateurs from standard compo- 
nents. Hints on the use of photocells and 
phototransistors. A mine of practical 1 

Information fur the experimenter. All units 
available, ready built or in kit form. 

1. Battery burglar alarm, Kit 85/ , 
2. Mains b irglar alarm. 
3. Light saver. 
4. Customer announcer. 
5. Simple garage door opener. 
6. Photoelectric counter. 

Price (2-6) Kit 24.124 Built 8,5.10.0. 
7. Long range Infra -red mains alarm. 
8. "MIB.A Miniature infra -red battery 

alarm. Tot_.l consumption 0.2 watt. 
P. Motorised garage door opener. 

10. Door opener with electronic lock. 
Is you are interested in electronics or 
electro- mechanical gadgets send 1/- Ammo 
for thlc 24 -sage, profoundly Illustrated 
publication to: 

ST, JOHN'S RADIO," 3 Jews Row 
London SW18. Phone: VAN 8822 
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FOR SALE 
(continued) 

AUDIO. America's foremost ,journal. 
Year's subscription, 35/-, Specimen 
copy 4/-. Every American radio joulnal supplied. Price list free. 
WILLEN LTD (Dept 401, 9 Drapers 
Gardens, London EC2. 

WANTED 
WANTED NEW valves and transistors 
any quantity. S N. WILLETS, 43 
Spon Lane, West Bromwich, Staffs. 
Tel: WES 2392. 
NEW VALVES bought, state price. 
A.D.A. MANUFACTURING CO., 172 
Alfreton Road, Nottingham. 
A PROMPT CASH OFFER for your 
Surplus Brand New Valves and 
Transistors. R.H.S., Beverley House. 
Manville Terrace, Bradford 7. 

NEW VALVES WANTED 
Any type, any quantity 

CASH PAID 
R.S.T. 211 Streatham Road, 

Mitcham, Surrey. 
Telephone: MITCHAM 6202 

WANTED. TEST GEAR, Meters, 
Valves, Components, Communication 
sets, amplifiers. HUGGETS LTD.. 
2-4 Pawsons Road, West Croydon, 
Surrey. 
WANTED! New valves and tran- 
sistors, any quantity. Phone: Cherry - 
wood 3955. D & B Television, 131 & 
'131a Kingston Road, South Wimble- 
don, SW19. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

MISCELLANEOUS 
KITS ASSEMBLED and tested. 
Radios, test gear. Tx., etc. First -class 
workmanship. Send details of kit and 
S.A.E.for price. -Box No. 37. 

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 Md. stamp. 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES IN 
MINUTES from the great book "The 
Principles of TV Receiver Servicing ", 
10/6 all bookhouses and radio whole- 
salers. If not in stock, from Secre- 
tary, I.P.R.E., 20 Fairfield Road, 
London N8. 

COURSES 

PLYMOUTH COLLEGE OF 
TECHNOLOGY 

Tavistock Road, Plymouth 
Principal: E. BAILEY, B.Sc., F.R.I.C., 

A.M.I. Chem. E. 

RADIO OFFICERS COURSES 
Full -time courses start in Septem- 
ber 1962 for P.M.G., Radio, and 

M.O.T. Radar Maintenance Certifi- 
cate. Applications, giving particu- 
lars of previous education, should 

be made now to the Principal. 

City and County of Bristol 
Education l ommittee 

BRISTOL TECHNICAL COLLEGE 
Principal: E. POOLE, e. sc. (ado.). 2.1.113ca.11. 

EI.I.PROD.a. 
SCHOOL OF MARINE RADIO AND 

RADAR 
Lecturer -in- Charge: 

F. E. BARLTROP (ex. A.S.T. Ramble) 
MARINE RADIO OFFICERS 

A full -time Course for prospective Radio 
Officers in the Merchant Navy, leading to 
2nd and 1st Class P.M.G. Certificates, and 
M.O.T. Radar Maintenance Certificate, is 
provided, and entry may be made in January 

May or September of each year. 
Fees: P.M.G. Courses 
Over 18 years of age, 823.10. per College year. 
Under 18 years of age, ßß. per College year, 

M.U.T. Radar, 85 per term. 
A six -week Course of Pre -Sea Training is 
also held, and entry Is normally made on 

completion of Radar Course. 
Details from: 

Regist -ar, Bristol Technical CoUere. 
Ashley Down, Bristol, 7' 

COUNTY BOROUGH OF SOUTHAMPTON 
EDUCATION COMMITTEE 

SOUTHAMPTON TECHNICAL COLLEGE 
Principal: F. T. WEST, M.B.E., A.1.STRUCT.E., M.I.PROD.E,, M.R.S.H. 

Department of Electrical Engineering 
Head of Department: 

K. E. EVERETT, M.SC. (ENG.), B.SC. (HONS.), A.C.G.I., A.M.I.E.E., 
M.BRIT,I.R.E. 

Places are now being allocated in the following full-time courses 
in the Department of Electrical Engineering from September 1962: 

Communication Engineering and Electronics 
Three -year course leading to College Diploma which exempts 

from Graduateship Examination of British Institution of Radio 
Engineers. Minimum age 17 years. 

Marine Radio and Radar 
Two -year course leading to the Postmaster General's First Class 

Certificate for Radio Officers and the Ministry of Transport Certifi- 
cate in Radar Maintenance. Holders of these qualifications 
become qualified Radio and Radar Officials in the Mercantile 
Marine. Minimum age 16 years. 

Further details and forms of application may be obtained from the 
Registrar, Southampton Technical College, St. Mary Street, 
Southampton. 

EDUCATIONAL 
THE Incorporated Practitioners in 
Radio and Electronics (I.P.R.E.) Ltd. 
Membership Conditions booklet 1, -. 
Sample copy of I.P.R.E. Official 
Journal, 2/- post free. Secretary, 20 
Fairfield Road, London N8. 
"HOW AND WHY" of Radio and 
Electronics made easy by a new, non - 
maths, practical way Postal instruc- 
tion based on host of experiments 
and equipment building carried out at home. New courses bring enjoy- 
ment as well as knowledge of this 
fascinating subject. Free brochure 
from: Dept. P.W. 12, RADIOSTRUC- 
TOR, Reading. 

LEARN RADIO AND ELECTRONICS 
the new and practical way) Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you Radio in a new, enjoyable and 
interesting, way. Construction, ser- 
vicing and faultfinding on equip- 
ment made easy for the first time! 
No previous experience needed. No 
reathmatics used. Free brochure 
from: Dept. 11, P.W. RADIO - 
STRUCTOR. Reading. 

(continued ore/leaf) 
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EDUCATIONAL 
(continued) 

Radio 
Television 

& Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
P.M.G.'s certs., etc. Also Pract- 
ical Courses with equipment. 

No books to buy. 
Write for FREE prospectus 

subject to 

ICS 
(Dept. 541). Intertext House, 

Parkgate Road, London, S.W.II 

X -b ± Vb2-4ac 
2a 

DON'T'FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
r' UNDERSTANDABLE MATHEMATICS 

IIF7DrydenChambers,OxfordSt. 
London, W.I. 111 

Name 
Address ...... 

BECOME TECHNICALLY QUALIFIED 
in your spare time. Guaranteed dip- 
loma and exam. Home -study courses 
in Radio, TV Servicing and Mainten- 
ance, R.T.E.B., City and Guilds, etc. 
Highly informative 132 -page Guide 

-FREE. N.I.E. (Dept 363), 148 Hol- 
born, London, EC1. 

ELECTRONICS 
Key to YOUR future? 
An exciting career -A new Hobby - 

Your own spare or 
full -time BUSINESS! 

31 
New experimen- 
tal course in- 
cludes big kits 
for building test 
gear and a com- 
plete AM/VHF 
receiver. 

FREE brochure from 

RADIOSTRUCTOR 
DEPT. E77, READING, BERKS. 

EDUCATIONAL 
¡continued) 

WIRELESS. See the world as a 
Radio Officer in the Merchant Navy; 
short training period; low fees; 
scholarships, etc., available. Board- 
ing and Day students. Stamp for 

i pectu13s. 
WIRELESS COLLEGE, 

Colwyn 

SERVICE SHEETS 

SERVICE SHEETS; Radio, TV, 5.000 
models. List 1/ -. S.A.E. enquiries: 
TELRAY, 11 Maudland Bk., Preston. 

SERVICE SHEETS; also Current and 
Obsolete Valves for sale. - JOHN 
GILBERT RADIO, 20 Extension, Shep- 
herd's Bush Market, London W12 
(Phone: SHE 3051). 

SERVICE SHEETS for all makes of 
Radio and TV, 1930 -1962. Prices from 
1/- with free fault -finding guide. 
Catalogue of 6,000 models 1/8. 125 
Radio /TV sheets covering 370 popular 
models 20i-. S.A.E. inquiries HAMIL- 
TON RADIO, Western Road, St. 
Leonards, Sussex. 

WHY TOLERATE DELAY when we 
can supply your Radio or TV Service 
Sheet oy return of post at 4/- each. 
plus postage. List 1 / , Also Manuals 
for sale and hire. List 1 / -. S.A.E. 
with inquiries, please. Mail orders 
only, to S.P. DISTRIBUTORS, 44 
Old Bond Street, London Wl. 

CIRCUIT INFORMATION 
18 SET TRANSMITTER RECEIVER 
Description. Operation. Values. Diagrams. 

Tests etc. P.O. 5) -. 

38 SET WALKIE TALKIE 
Alignment procedure. Faults. Components. 

Description. Diagrams eta P.O. 5). 

CAMPBELL 
Everland Road, Hungerford, Berks. 

FAULTFINDER FILES, showing com- 
mon faults that each receiver is 
prone to and other useful servicing 
information, 2/- each. List 9d., plus 
postage. Mail 
DISTRIBUTORS, 44 dOld Bond Street, 
London WI. 

SERVICE SHEETS, Radio and TV, 
41- each. List 1 / -. All orders dis - 

ma a nuals for sale andr hire. List 
SAE please. SULTAN RADIO, Pantiles 
Chambers, Tunbridge Wells, Kent. 

SÈRVICE SHEETS, Radio, TV 4/- 
each. Bickley, 539 Stannington Road, 
Sheffield 6. 

SOUND RECORDINGS 

RECORDING TAPE, save up to 30% 
send for list; also 50 second -hand 
recorders in stock. E. C. KINGSLEY 
& CO., 132 Tottenham Court Road. 
London Wl. EUS 6500. 

METAL WORK 

METALWORK. All types cabinets, 
chassis, racks, etc., to your specifica- 
tions. PHILPOTT'S Metalworks Ltd., 
Chapman St., Loughborough. 

SITUATIONS VACANT 

RADIO MECHANIC required for work 
on transistor kits. Good wages and 
prospects for capable person. Savoy 
Electronics Ltd., 15 Maiden Lane, 
Strand, WC2. Phone: TEM 5484. 

SITUATIONS VACANT 
(continued) 

ENGINEERS REQUIRED, experienced 
in audio techniques and relay 
circuitry, for work on public address 
systems. Also VHF test engineer for 
television equipment. Write, giving 
details to: CLARKE & SMITH MFG 
CO. LTD., Hanworth Air Park, Fel- 
them, Middlesex. 

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. 24201, 
29 Wright's Lane, London W8. 

A.M,I.Meoh.E., A.M.Brit.I.R.E., City 
and Guilds, G.C.E., etc, brings high 
pay and security "No pass -no pay" 
terms Over 95% successes. For 
details of exams and courses in all 
branches of Engineering, Building. 
Electronics, etc., write for 148 -page 
handbook, free. B.I.E.T. (Dept 24213), 
London W8. 

CITY AND GUILDS (Electrical. etc.) 
on "No pass -no fee" terms. Over 
95-7,, successes. For details of Electri- 
cal Engineering, Applied Electronics, 
Automation, etc., send for our 148- 
page 

E.T., 242A), 
and 

29p Wright 'a 
Lane, London W8. 

R A D I 0 /RADAR TECHNICIANS 
( "Technical Officers ") required for 
Department of Transport and Power, 
Dublin (at least nine vacancies). Age 
limit: 50 years with extensions. 
Salary scale, £540 -£1,000. Entry up 
to £870 in certain circumstances 
Experience in the maintenance of 
V.H.F. Radio and /or Radar Equip- 
ment is essential (e.g. Television, 
Radio Navigational Aids or V.H.F. 
Communications). Application forms, 
etc. from Secretary, Civil Service 
Commission, 45 Upper O'Connell 
Street, Dublin 1. Latest time for 
receiving completed application forme 
6 pm on 21st JUNE, 1962, 

UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 

ATOMIC ENERGY 
ESTABLISHMENT, WINFRITH 

ELECTRONIC /INSTRUMENT MECHANICS 

A.E.E. Winfrith require experienced men 
with knowledge of electronic equipment 
and /or industrial instrumentation for fault 
diagnosis, repair and calibration of a wide 
range of instruments used in nuclear re- 
actors and associated experiments. 

Men with Service, Industrial or Com- 
mercial background of radar, radio, Tele- 
vision, industrial or aircraft instruments are 
invited to write for further information. 
Training in Specialised Techniques is pro- 
vided for successful applicants having 
suitable background. 

Married men living beyond daily travelling 
distance may be eligible for housing and this 
will be determined at time of interview. A 
lodging allowance is payable whilst waiting 
for housing. Working conditions are good 
and include sick pay and pension schemes. 

An application form may be obtained by 
sending a post card quoting your name, 
address and the reference EL /INSTISK to 
the Labour Department, A.E.E. Winfrith, 

Nr. Dorchester, Dorset. 
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Make 
your hobby 
your career 
In today's R.A.F. 

you can work on some 

of the most sensitive 

electronic equipment 

ever made 
Servicing electronic computor 

for Comet simulator 

The man in this photograph is an instrument mechanic at wprk. 
At least, it's called work, but to him it has the fascination of a 

hobby -a paid hobby at that. Still, he's an enthusiast; anything 
to do with electronics and he's not happy until he's ferreted out 
all the secrets. And there are plenty of secrets in the R.A.F. In 
fact, you don't really know what advanced equipment is until 
you've handled some of the R.A.F. stuff. 

If you have the flair that makes the born electronics man, the 
R.A.F. offers you a satisfying career. You will get a skilled training 
that is yours for life. You get paid well, you live well -and you 
may travel anywhere in the world. There's no doubt about it, 
-the R.A.F. gives you a secure career -and an adventurous one. 

THE FUTURE IS WITH THE R.A.F. 

T 
The. -Róÿal Air Force 

Fill in this coupon and you will be sent, without obligation, a free copy of "The 

Man on the Ground ", an illustrated booklet giving details of all R.A.F. trades. 

NAME 

ADDRESS 

DATE OF BIRTH ...___._,__..._.._..._. 

Send the completed coupon to: 

R.A.F. Careers Information Centre (PW 116D). 
Victory House, Kingsway, London, W.C.2. 

EDDY'S (NOTTM.) LTD. 
116 ALFRETO N_ROAD 

NOTTING HAM 
New or Surplus VALVES- 

Guaranteed and Tested by Return Poet. 
AC2/ PCF80 816 615G 219 
PENDO 716 PCF82 7111 6J5GT 3/9 

CIC 916 PCL82 816 615M 413 
CL33 11 /9 PCL83 1116 6J6 4/- 
CY31 916 PY83 716 6K7G 1111 
EB41 4111 PEN46 4/II 6K8G 516 
EB91 3/6 PL33 916 6J7G 51- 
E0F80 719 PL36 10/6 6L6G 7/6 
ECC35 5/11 PL8I 916 6P25 816 
ECC85 6111 PY3I 9/6 607G VI 
ECC40 141- PY80 61- 6SA7M 519 
ECC84 81- PZ30 916 6SG7M 419 
EF36 31- PEN36C 81- 6SJ7M 519 
EF37 416 R19 111- 6SL7GT 519 
EF37A 5111 SP6I 216 6SN7GT 4/6 
EF40 1213 TOD4 716 6U4GT 1016 
EF41 716 U26 919 6V6G 4/9 
EF42 7/6 U76 513 6V6GT 6/- 
EF50 119 UB4I 716 6X4 4/6 
EF86 8/11 VP23 616 7C5 6111 
EF89 8111 1 D 7/6 7C6 7111 
EF9I 3/6 IL4 313 IOFI 51- 
EF94 7111 11'4 316 10P13 916 
EL32 416 155 419 12A6 
EL38 12/6 1125 516 12K7 513 
EL84 7111 3S4 5111 12Q7 513 
EFI83 1216 
EF184 1216 

3V4 619 20D1 816 

EL81 1216 
5U4G 419 20P3 1216 

EL91 41. 5Y3GT 5111 25B8G 6/11 
EY86 7/9 5Z4G 716 25L6GT 7111 

EZ40 5111 6AC7 313 30F5 6111 
EZ4I 619 6AG5 31- 35L6GT 816 
EZ80 5111 6C4 3/6 35W4 619 
EZ8I 616 6BW7 6/11 35Z4 513 
GTIC 51- 6F1 51- 80 6/11 
HL23DD 616 6F13 51- 954 116 
KT33C 616 6F15 51- 955 316 
MU14 61- 6F33 616 956 216 

CRYSTAL SETS. Comp ete 2 wave 
bands, 19111; also with trans. amplifier 
extra, 9111. P. & P. 216. 

HEADPHONES. High res. to suit above 
crystal set, 13111. P. & P. 2/.. 

GERMANIUM DIODES, 9d. each. 
dozen. Post 6d. 

THROAT MIKES, 21- each. Post 10d. 
Super quality model, 31- could be used for 
electrifying musical instruments, etc. 

VIBRATORS. 12 volt 4 pin, 5/11. 6 volt 
4 pin, 8/11. Post 116. 

NEON TESTERS /SCREW DRIVERS, 
3111. Post9d. 

NIFE ACCUMULATORS. 1.25 v. 
Size 3 x 2,- x ¡ins. Weight 13 ors., 2111 
each. P. & P. 2/-. One only add 9d. per cell. 

DIMMER SWITCHES, ideal for train 
speed regulators, I 111, post I/3. 

V.H.F. AERIALS, 6111. Post I1 -. Easy to 
fit. No technical knowledge required. 

LUXEMBOURG AERIALS. Complete 
and easy to fit. Greatly improves reception, 
3/11. Post 6d. 

JACK PLUGS. Standard, 1111. Post 6d. 

Any parcel insured against damage in 
transit for only 6d. extra per order. All 
uninsured parcels at customers risk. Post 
and Packing 6d, per valve extra. C.W.O. or 
C.O.D. only. C.O.D. charge 31- extra. 
S.A.E. with enquiries. 
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SUPER 
TRANSISTOR 
POCKET RADIO 
INCORPORATING - 

Printed Circuit - 
Miniature earpiece 

Completely portable 

No Aerial or Earth 

is required 

* Size 44x341xI3in. 

* Output 200mW 

* 5 First quality 
transistors 

July, 1962 

SOLDERING 
EQUIPMENT 

BE In 901 In 11 MO MI 
MR IN 

ER MR NB In 

ONLY 

59/9 
316 P. & P. 

Complete with internal high -gain * Push -pull output ferrox aerial and twin tone case in 
Red and Black. Med /Long wave. * Fitted 2 #in. Earpiece has sub -min jack and socket 

high -flux moving with aft, fine cable. Almost invisible 
in use. All parts available separately. 

coil speaker Circuit diagram I16 -Free with parts. 

RADIO & TV LTD. (Dept. 5T) 
HIGH STREET, ACTON, LONDON, W.3. 

by ....:14$1.1b.._ 

PRECISION SOLDERING 
for the 
ELECTRONICS INDUSTRY 
Comprehensive range- Robust & Reliable 
- Light weight - Rapid heating - Bit sizes 
3/32in. to 3 /8in. - 'Permabit' or Copper 
bits - All voltage ranges 6/7v. to 230/ 
250v. - Prices from 2I / -. 

Also 
Plastic Cable Strippers 
Miniature Solder Pots 
Heat Guards 
Long Life Bits 

Illustrated is the 25w. 3 /I6in. replaceable 
bit model with safety shield. 

ADAMIN- new range of pre- 
cision micro -soldering instruments - 

Have you had details? 

Brochure No. SIO sent free on request. 

Sole proprietors and manufacturers: 
LIGHT SOLDERING DEVELOPMENTS LTD. 

28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams: Litesofd Croydon 

RECONDITIONED TV SETS! 
ALL MAKES * ALL FULLY SERVICED * ALL GUARANTEED * ALL 
GENUINE 13 CHANNEL SETS -NOT CONVERTED EARLY MODELS 

1411 
Fully guaranteed 3 months, including valves and tube. 

from £5 to £8.10.0 
Examples: G.E.C. 14' £5: McMICHAEL PORTABLE L8.10.0 

17 
ll. With 12 months guarantee on tube, and 3 months guarantee on valves 

and components. 

from £11.10.0 to £19 
Examples: Phillips 17' £11.10.0: Stella Semi -Slim £19 
The examples given above are only intended to act as a guide. All sets vary in price 
between the prices given according to the make and model. As our stock continually 
fluctuates please send S.A.E. for our price list of quality sets available. 

BUY WITH CONFIDENCE! 
Carriage and Insurance 251- extra. 

REBUILT TV TUBES 
M our TV Tubes are reprocessed to a high standard and are covered by 12 MONTHS 
GUARANTEE. Each tube is fitted with a new, top -grade electron gun, which is 
identical with the original, ensuring exact plug -in replacement. 
2V, £6. 17', £5.10.0. 12 ", 14" and 15', £4.10.0 

Each plus 101- Carriage 
El Refunded from the above prices if you return your old tube. 

PARK LANE RADIO LTD. 
S48 ROMFORD ROAD, MANOR PARK, LONDON E.12 

Telephone: ILFORD 6044 

NEW VALVES! 
Guaranteed Set Tested 
24 -HOUR SERVICE 

1115, 1S5, 1T4, 3S4, 3V4, DAF91, DF91, DK91, 
DL92, DL94. SET of 4, 18/6. 
DAF96, DF96, DK96, DL96. SET of 4. 26/ -. 
1D5 7/- DL35 9/6 PCC89 9/- 
1R5 5/6 DL92 5/11 PCF80 7/9 
1S5 4/6 DL94 6/9 PCF82 7/6 
1T4 3/3 D1.96 6/9 PCL82 8/3 
3154 5/11 1:B91 3/- PCL83 10/- 
3V4 6/9 EBC41 7/6 PCL84 9/9 
5U4G 4/6 E131,80 7/9 PL36 10/9 
5Y3GT 5/9 EBL21 12/- PL81 8/6 
5Z4C: 8/6 ECC40 13/- PL82 6/6 
6Ab16 2/9 ECC81 4/9 P1.83 6/6 
6K7G 1/9 ECC82 5/9 PL84 8/- 
6K8G 4/9 ECC83 6/9 PY32 11/- 
8Q7G 5/6 ECC84 8/- PY80 ^/- 
6V6G 4/- ECC85 7/6 PY 81 7/- 
6V6GT 6/6 ECF80 7/3 PY82 6/- 
6.N5G1' 4/6 ECF82 8/3 PY83 7/3 
12K7GT 4/3 ECH21 121- U25 

18/- 12K8GT 9/- EC1142 7/9 UABC80 
12Q7GT 4/8 ECL80 5/9 15A F42 8/- 
12SS7GT 7/3 EF'40 11/- UBC41 7/- 
35L6G'l' 8/- EF41 7/6 UBF80 8/- 
35Z4GT 5/- EF80 4/3 UCC85 7/- 
AZ:31 8/9 F.F85 4/6 UCH21 11/6 
CL33 11/- EF86 8/6 UCH42 7/6 
DAC32 8/6 EF89 6/9 UCH81 8/9 
DAM)]. 4/6 EF91 2/9 UCL82 9/3 
DAF96 6/9 EL41 9/. UCL83 
DF33 8/6 EL84 6/3 UF41 8/ 
DF91 3/3 I:1'51 7/3 UF89 6/9 
DF96 6/9 El86 7/8 UL41 8/- 
D1177 6/- EZ40 6/- U L84 6/6 
DK32 10/6 E7.41 7/8 UY21 13/- 
DK91 5/6 E'Z.80 5/9 UY41 5/8 
DK92 ^/3 EZ81 6/- UY85 6/3 
DK96 7/3 MU14 6/- VP4B 8/6 
DL33 7/6 PCC84 7/. Z77 2/9 
Postage 8d. per valve extra. Any Parcel 
Insured Against Damage In Transit 6d. extra 

Any C.O.D. Parcel 3/- extra. 
Office address, no callers. 

GERALD BERNARD 
(Note new address-formerly of Leeds) 

83 OSBALDESTON ROAD, 
STOKE NEWINGTON, LONDON, N.I6 

r 

www.americanradiohistory.com

www.americanradiohistory.com


July, 1962 

NOW ANYONE 
CAN AFFORD TO 

TRAIN TO BE 

AN EXPERT IN 

RADIO and 

ELECTRONICS 

EVEN QUALIFY FOR A 

CERTIFICATE 

It's the most exciting news of the 
year! Just imagine. You can get 
35 large, fact- packed lessons for 
little more than 1/- per lesson! The 
lessons are crystal clear, practical 
easy to master and use. Early 
lessons make fundamentals clear 
even to the beginner, while other 
lessons will give you the practical 
"know-how" of an expert. 
Compares favourably with some courses costing 
ten times as much. You save because you 
receive all the lessons at one time and are not 
required to purchase equipment you do not 
need. 
Thus is a real home -study course that has been 
bound into one giant 8 x llin. 216 page manual. 
Each page is divided Into two columns. A 
wide column features the text, while a narrow 
column at the side hue the instructor's com- 
ments, helpful suggestions and additional 
pictures to simplify the difficult parta. 

Everyone can benefit from this practical course. 
No old fashioned (or pouedo modern) methods 
used here, lust straight forward, easy to 
understand explanations to help you make 
more money in electronics. 
As an optional extra, you can pay a further fee 
If you wish to complete the questions set at the 
end of each lesson and have an expert check 
your answers. Students who attain a minimum 
of 60% correct answers can qualify for a 
certificate of proficiency In basic radio and 
electronic.. Details sent with each course 
ordered. 

You must be convinced that this is the best value 
you have ever seen in electronic training, 
otherwise you can return the manual (or have 
your money refunded if sent with order) niter 
you have examined it in your own home for a 
period of seven days. 
The price? Only- 36/ -, pins postere. 

FREE 
TRIAL 

OFFER 
T'o S1,11- 'LElli T., fill(,KN, Dept. 
WA.1, (lator'e Still, West End, Southampton, 

Hants. 
[. RUSH Radio and Electronics Course for 

seven days examination. If I keep the 
course I can either pay 37/6d. cash or 12 /ed. 
deposit after seven days and two payments 
of 12 /6d. monthly. Otherwise I will return 
the course poet -paid and owe nothing. 
SAVE! Send only 36/- if paying cash with 
order. (We pay postage). Same 7 -da 
money -back guarantee. 

Name 

Address 

City County 
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RADIO CLEARANCE LTD. 
The oldest Component Specialists in the Trade 

27 TOTTENHAM COURT ROAD, LONDON, W.I. 
Telephone: MUSEUM 9188 

TRADE ENQUIRIES INVITED EST. 30 YRS 

IN THE HOME, IN THE CAR, BY THE SEA, IN FIELDS AFAR, THE 

"CONTESSA" 
IS VOTED BEST OF ALL 

A really remarkable 2 -Band 6 -Tran- 
sislstor Superhet Radio -25,000 
satisfied customers and still in huge 
demand. 

The Contessa is the professional 
looking set with the professional 
performance. 

Study these brilliant features which 
cannot be found in any other Radio- 

Waveband coverage of 530 he /s to 1.120 ke /s and 160 ke /s to 270 Eels. 
Assured reception of at least a dozen stations In daylight: 
Large clearly -calibrated station -named dial. 
Internal high -gain ferrite aerial. 
5 : 1 ratio slow motion tuning. 
Fitted with the latest 12,000 -line high -flux loudspeaker. 
Power of 410 milliwatts from the single -ended push -pull final stage. 
Specially designed aerial matching coil for use in a CAR. 
Only first -grade fully guaranteed matched transistors and diodes are 
used. 
Double tuned IF transformers for maximum gain and knife -edged 
selectivity. 
Fully drilled printed cIrcult panel marked with component numbers. 
The two -colour case measures 10 x 71 x 31 Lu. and weighs appron 4 lbs. 
when assembled. 
Battery lasts 4 months with normal usage. 
Rook supplied with detailed assembly Instructions, diagrams and 
circuitry. 
Anyone can build this set -everything supplied lust a soldering iron 
required. 

tti 

Inclusive price tor all associated components, cabinet and battery, complete 
in every detail, or our BUY AS YOU BUILD SCHEME, any parts sold 

{ separately. Send for comprehensive des- 
criptive Manual and Parts List, 3/8 post tree 

Plus 3/6 P. & Pkg. 00.119.6 

You can hold Europe in the palm 
of your hand with- 

THE "CAPRI" 
A MINIATURE pocket transistor Radio that 
REALLY works, retaining the most attractive 
features of the famous "Contessa". . SIX first- 
grade Mullard transistors and diode are employed 
In a highly sensitive suporhet MW and preset LW 
circuit embodying the most modern design practice. A special 21in. high gauss 
loudspeaker provides surprising volume and a personal earpiece socket is also 
available. An attractive two-tone plastic case is supplied in two colours. Ivory/ 
Red or Ivory /Blue, the full constructional details being given with each set of parts. 
The total MEASUREMENTS of the "Capri' are 4i x 23 x 111n. 

SEE AND HEAR A WORKING MODEL TODAY 

Inclusive price for all associated components. f7.10.0 case and constructional data complete in every 
detall or on our BUY AS YOU BUILD SCHEME, 
ANY PARTS SOLD SEPARATELY. 9 V. battery 
2/8 extra. plus 2/- P. & Pkg 

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret 1 

no lists or catalogues-our stocks move too quickly! 
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 1 

Terms of Business: 
CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10 / -. 
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"CODAR CLIPPER" ALL BAND RECEIVERS 10 -2000 METRES 
LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS 

THROUGHOUT THE WORLD. 

THE MINI -CLIPPER THE SUPER CLIPPER 88/6 
The ORIGINAL and finest one 
valve all band receiver. Out- 
standing performance. New first 
grade components ensure top 
efficiency. Low loss air spaced 
tuners, high gain polystyrene 
plug in coils. Satin Silver metal 
panel wich engraved dials, grey 
pointer knobs. Provision for 
adding 2 transistor amplifier 
stage. Chassis ready punched. 
Total building cost, all parts, 
one coil 20 -60 meters, wire solder 
full plans, 36/6. P. & P. 216. 
Other coils 10 -2000 meters and electrical bandspread available. 
Parts sold separately. Plans and parts list, 21.. 

NEW 
PRICE LO`" 36/6 This world- famous hybrid receiver has 

achieved remarkable success. Tremen- 
dous performance with Hi -gain valve 
detector PLUS two Ediswan transistor 
amplifiers which are supplied assembled, 
only 3 wires to connect. Large precision 
dial, 7 x 4in., with 2 pointers, bandset 
and bandspread, dual slow- motion 
drivers, air spaced variables. Punched 
chassis 8 x 5in. Batteries last months. 
Covers 10 -2000 metres (5 coils). Total 
building cost including chassis, valve, 
2 transistor stages, 2 coils 20 -60 and 55 -190 metres. Step -by -step 
pictorial plans, nuts, bolts, wire 88/6. P. & P. 216. Plans only, 216. 
THE CLIPPER. As above but one transistor stage, 79/6. P. & P. 
2'6. Optional Front Panel, Silver Hammer finish, all holes, 619. 

THE NEW CR45 * NEW STYLING TOP PERFORMANCE 
Previously produced exclusively for Export, the de -luxe version of this famous 
ALL BAND receiver is now also available for the home market. Superb new 
styling, satin silver front panel, frequency calibrated scales, grey and silver trim 
knobs, perspex disc cursors. High gain circuit with ECC8I duotriode, EL84 output, 
EZ80 full wave rectifier. Power output 3+ watts for 2/3 ohm speaker. 3 Planetary 
vernier slow motion drives, separate electrical bandspread. Covers 10 -2000 
meters (5 Coils). World wide reception. For A.C. supply 200 -250 volts (Export 
version 105 -120 volts). Total building cost all parts, valves, front panel, ready 
punched chassis, 2 coils, 20-60 and 55 -190 meters, wire, solder, instruction manual. 

L 619 6 P. &P.3f6.Optional extra. CR45 Cabinet 12x5x7in.,slideflap for 
easy coil changing, Silver grey finish, 27/6. 

No technical knowledge required to build these fine receivers. Send 3d. stamp for illustrated leaflets, testimonials, etc. 
Now available, the NEW 1962 CR 66 A.C. SUPERHET COMMUNICATION RECEIVER. 

CODAR RADIO COMPANY, COLEBROOK ROAD, SOUTHWICK, SUSSEX 
G3IRE Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONTARIO. G3I PA 

D.C,IBUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case, main 
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 

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

EX. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H, 50 ohms, Parmeko 8 /9; 
100 mA, 5 H. 100 ohms 3/11; 150 MA, 
10 H, 50 ohms 9/9; 80 mA, 20 H. 900 ohms 
5/9: 120 mA. 12 H. 100 ohms 8/9; 50 mA. 
50 H, 1,000 ohms 8/9; 100 mA. 10 H, 100 
ohms 6/9: 60 mA, 5-10 H, 250 ohms 2/11. ID -FI 10 WATT ADiPI,IFIERS 

Brand new. Manufacturer's discontinued 
line. Fitted latest Mullard valves. Dual 
inputs for "mike" and gram.. etc. Bass 

quality.bl Output forH3 ohm or 15 yohme 
speaker. 

7 
/fiór 230-250 V. A.C. 

au %x1 9.a 

SELENIUM RECTIFIERS 
F.W. ELENI 24 v. I 2 aI .. 14/9 

0/12 v. 1 a. .. 3/11 
6/12 v. 2 a. .. 6/11 H.T. TYPES B.W. 

6/12 v. 
3 

a. .. 12/3 
150 V. 

50 mA ., 3311 
6/12 v. 6 a. .. 15/3 250 V. 60 mA .. 4/11 
6/12 v. 10 a, .. 25/9 250 v. 80 mA .. 5/11 
6/12 v. 15 a. 35/9 250 v. 250 mA . 1119 
CONTACT COOLED, 250 V. 75 mA.. F.W. 
(Bridge). 10/11. 250 v. 50 mA, F.W. 
(Bridge) 8/11. H.W. 250 v. 60 mA .. 5 /11 

EX. GOVT. MAINS TRANSFORMERS 
Primaries 200 -250 v. 50 c.p.s. A.C. 

250-0-250v. 
60mA 6.3v. 2a 

0mA 6.3v. 2a.ß .. 12/9 
3,500300-0-300v. , 5mAA 2v. 2a3v. 

2a .. 12/11 
8/9 

0- 35- 40- 45 -50v.. 300mA 6.3v. 3a .. .. 17/9 
12v. 20a. (carr. 7/6) .. .. .. 59/9 TILE SKYFOLIE T.R.F. RECEIVER. 

A design of a 3 valve long and medium 
wave 200 -250 v. A.C. Mains receiver with 
seitnlum rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
6K7, SP61, 6V6G. Selectivity and quality 
excellant. Simple to construct. Point -to- 
Point wiring diagrams, instructions and 
parts list, 1/9, maximum building costs 
£4.19.8, inc. attractive Walnut veneered 
wood cabinet 12 x öi x 51in. 

I 'OMPLF :'l'F: 1.0.1% ER PACK KIT, 19/11. 
Consisting 01 Mains Trans.. Metal Recti- 
fier. Double electrolytic, smoothing choke 
chassis and cir :uit. For 200 -250v. A.C. 
mains. Outputs 250v. 60mA, 6.3 v. 2a. 

TELEVISION RECTIFIERS. 255 v.. 
Ex) mA. Small size. Only 5/9. 

B.S.R. hIONARDECK TAPEDECKS 
Speed 3lM. NA sec. With high DECKS 
recording heads. £6.19.6. Carr. 5/ , 
Cabinets, 39/6. 

R.S.C. POWER PACK, 39/9. Louvred 
metal case only ö x 51 x 21ins. Stove 
enamelled. For 200-250v. A.C. mains, 
Output at 4 pin plug and socket 250 V. 

able 
ploywer 

requirements is of almost 
any Pre -amp or Radio Tuner. 

cra Well 
GOVT. 

ntllated,S S. Site l4klefmishéd. 
undrllled cover. IDEAL FOR BATTERY 
CHARGER OR INSTRUMENT CASE OR 
COVER COULD BE USED FOR AMPLI- 
FIER. Only 9/9, plus 2/- postage. 

R.S.C. 2'1tANS151'11IiIS1iU GRAM 
AMPLIFIER. Output 1 watt. for 3 ohm 
speaker. Transistors Mullard OC71, 
OC81D, OC81, OC81. Suitable for any 
normal crystal pick -up. Only 69/9. EX. GOVERNMENT ACC LML'LA- 

'l'ORS. Size 71 x 4 x din.. 2v. 18 A.H. brand ORS. 
6/9 ea., 3 for 15/6. 

MULTI-METERS. 
CABY Ml. Sensitivity 2000 ohms per 
volt. A.C. and D.C., 54/ , 
CABY A10. Basic Meter sensitivity 155 
micro -amps. A.C.and D.C. ranges 24.17.6. 
CABY B20. Sensitivity up to 10,000 ohms 
Per volt, A.C. and D.C. 28.10.0. 

LINEAR TREMOLO /PRE -AMP UNIT 
Type TPU /1, with 3 controls, volume, 
amplitude and frequency. Inputs for 
guitar and microphone. Requires power 
supply of 250 v. 10 mA and 6.3 V. 1 a., 
available from any R.S.C. or LINEAR 
amplifier. The unit is merely connected 
to normal Input socket of hl -fi amplifier 
or Guitar amplifier. Only 5 gns. 

K.S.C. BABY ALARM or INTER- 
COMM. KIT. Complete set of parts with 
diagrams, etc. Master Unit housed in 
veneered walnut cabinet. High sensl- tivity. For 200 -250v. A.C. mains. Fully 
isolated. Only 79/6, carr. 5/ -. Or assem- 
bled ready for use £5.15.0. 

EX. GOVT. SELENIUM RECTIFIERS. 
12 v. 15 amp. F.W. ( Bridge). Only 25/9. 

R.S.C. (Manchester) MAIL ORDERS to 29 Moorfeld Rd., Leeds 12. Terms: C.W.O. or C.O.D. No C.O.D. under El. 
Ltd. Postage 219 extra under D. 319 extra under ES. Trade Supplied. S.A.E. with all enquiries please. 

BIRMINGHAM: SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS: 
6 Great 13 Exchange St. 51 Savile St. 73 Dale St. 56 Morley Street -10 Brown St. 5.7 County (Mecca) 
Arcade, Castle Market Hull (Half Liverpool 2 (Above Alhambra (Market St.) Arcade, Briggats 
Birmingham Bldgs., Sheffield day Thurs.) Theatre), Bradford Manchester 2 Leeds I 
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23 TOTTENHAM COURT ROAD, 
and at 309 EDGWARE ROAD, 

THE "PETITE" PO.1TABLC 
BAY BE 

1 
B tLT £7.0.0 31 :& 

P. 

Batteries extra: H.T. 10/- (Type 
1126) or equivalent. L.T. 1/6 
(Type AD 35) or equivalent. ' 

High Q frame 
aerials. 

High sensitivity on 
both wavebands. 

Medium and long 
wave superhet it 
cult. 
lo.truetionbookl /6 

TRANSISTOR SUPERHET RADIO 
MAY BE 

wr 
e 

BUILT FOR 

£8.19.6._ 
plu. 2/6 
P. &P. 
PPS Halters 
extra at 2(6 

Using six Transistors amt 
one Diode and Internal Ferrite Rod 
Aerial, with provision for Car Radio, Aerial. Full 
medium and long waveband coverage and 6 x 4 
High Flux Speaker. When constructed the 
receiver i. housed in in attractive two tone 

lie. 
s 

n!. s - x 5;ii O 

LONDON W.I 
LONDON W.2 

WE HAVE BEEN APPOINTED 
STOCKISTS FOR FULL RANGE OF 

STERN'S RADIO 
(Fleet Street) 

Famous Mullard Designs 
fish . 

Type 'C' Tape Pre -amplifier and Erase Unit, 
including separate Power Supply. 
Complete Kit of Parts 614. 0. 0 
or Completely resembled and tested 517. 0. 0 
Also available Leas Power Supply at 611.15.0 
and 114.10.0 respectively. 
Stern's Model HF /TRS MILE Tape Amplifier 
Complete Kit of Farte 611.14. 0 
or Completely assembled and tested, 217. O. 6 

Complete Mollard 5 -10 Amplifier with Pre- 
amplifier on same Chassis. 
Complete Kit with Parmeko 0/P and 

Mains Transformers 611.10. 0 
Completely assembled and tested 213.10. 0 

Complete Mallard 3 -3 Amplifier Kit 67.10. 0 
Completely assembled and tested 68.19. 6 

P. & P. 6/6 
Mallard 10-10 Stereo Power Amplifier based on 
the famous Mallard 5-10 
Complete Kit. of Parts 018.10. C 

Completely assembled and tested 521. 0. C 

(Control Unit on Main Chassis) 
Also available with separate deal- channel Pre -amp. 
Complete Kit for Power Amp. & Pre -amp 628.0.0 
Completely assembled and tested 080.0.0 
ALL COMPONENTS USED IN THESE KITS ARE 
OF THE HIGHEST POSSIBLE STANDARDS AND 
STRICTLY TO CIRCUIT SPECIFICATIONS. 
Fu l deseriptire literature available on these tiraduel 
and Circuit Diagrams man he purchased ,eparaleii. 

Telephone: MUSEUM 3451/2 
Telephone: PADdington 6963 

STAR FEATURE 
PURCHASE! 
WE CAN OFFER THE FABULOUS SAVILLE 
DOUBLE 12 STEREO POWER AMPLIFIER 
AND MATCHING SAVILLE 12P CONTROL UNIT 
FOR ONLY 

15 
Gns. 

P. & P. 
12/6 

ORIGINAL 
PRICE 49 gee. 

Brief Specifications: 
Input sensitivity Y.P. ; and 45 ro v, Tape I and 
20 mv, Radio 50 inv. Output 12 watts per channel, 
20 watts peak. 2 EL84 push -pull output per 
channel. Control 6 -pox set. volume on/un bane, 
treble and balance. 

THIS 

ARTICLE 

IS BRAND 

NEW AND 

GUARANTEED 

SURPLUS RAW SUPPLIES 
2 LAING'S CORNER 
MITCHAM, SURREY 

SEND TODAY FOR OUR 
CATALOGUE 

400 BARGAINS 
At prices below manufacturing cost. Price 216, 

post free. 
21- refunded on first order of 101- or over. 

Fine quality Morse Key 319 
Postage and packing 2l- 

NEW REPANCO TRANSISTOR 
COMPONENTS 

Push Pull Driver Transformer Type TT4S ... 5,- 

Push Pull Output Transformer Type TT46... 5,- 

Interstage Transformer Type TT49 .., 

Dual Range Ferrite Aerial Type FR2 

51- 

1216 

2.5 millihenry Choke Type CHI .., 216 

RADIO EXPERIMENTAL PRODUCTS LTD. 
33 MUCH PARK STREET, COVENTRY 

AVO METERS 
MODEL 7 £11.1C. ". MODE). 7 Mark U £12.10.0. 

I Guaranteed perfect. Complete with leads and batterlea. 
Registered post and packing 5/- extra. 

"EILECON" PANEZ. METERS. Rectangular 4I x 4Ì1n. (31n. 
barrel), 0- 500µA. BRAND NEW (Japanese), 52/6. 
PANEL METER. 0500µA. (Surplus). Circular tin. scale. 0-5, 
guaranteed good quality, 15/-- 
SILICON RECTIFIERS. A modern marvel. Type 1EA2 (I x Lin.) 
will handle 250 volts at up to 500 mA. Replaces any TV metal. 
rectifier. 8/6. 

IH.R.O. RECEIVERS-SENIOR MODEL . M.X. Complete 
with 9 colls from 50 Kc /s-30 Mc /s. A superb communications 
receiver. Guaranteed in brand new condition. £25, carr. 30i -. 
POWER UNIT59 /6. extra Barr., 5 /P. 

RIOT RECEIVERS, 1.2 Mc /,--17.5 Me /s continuously, 3 wave bands. 
Completely self contained with speaker and power unit for A.C. 
mains and 12 v. battery operation. Guaranteed perfect. £13.10.0 
Carr. 30/ -. 

NCR COMMUNICATIONS RECEIVER 
Type Pelt. Has sell -contained speaker. Covers 650 -2000. 
230.550 and 16-50 metres. 
AS NEW CONDITION 16.19.6 
Type PCR -2. Requires external speaker. Covers 650 -2000. 
200.500 and 13-50 metres. 
USED (Good condition) 15.19.8 
Carriage (any type) 10/6. Full details S.A.E. Any model fitted 
with BRAND NEW INTERNAL POWER SUPPLY, guaranteed 
ready for use on A.C. mains. R2 extra. 

Moving Coll Phones. Finest quality Canadian, with Chamois ear 
muffs and leather- covered headband. With lead and lack plug. 

Noise excluding, supremely comfortable. 10/6, post 1/6. 

We now stock The Pocket 4, a neat little lob which can be 
made for 42/P. (Printed Circuit Version 52/6). sad The Good 
Companion (a super Job equal to the best). Eas.ly constructed 
for only £9.19.6. Gladly demonstrated to callers. 

CHARLES BRITAIN (RADIO) LTD. 
I I Upper Saint Martins Lane, London, W.C.2 
TEMple 13ar 0545 Shop Hours 9-6 p.m (9-1 p.m. Thursday) 

Open all day Silluyday, 
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MINISETS LTD. Hatherley Mews London E 17 

6 -STAGE PORTABLE TRANSISTOR RADIO 
* All parts including transistors direct from manufacturers * Pre -assembled circuit board ensuring ease of construction 
* Full medium -wave coverage * After -sales service * Attractive two -tone case 

9x6x4in. * Push -pull output, 350 
milliwaccs * Sin. high flux speaker * Built -in Ferrite Rod aerial. 
No external aerial or 
earth required * High performance, many 
stations received on test 

Can be 
built for £5.4.0 P3P- 

Or with long -wave 81. extra. 
Full instructions I/6 (Free with order). 

6 -STAGE TRANSISTOR 
POCKET PORTABLE 
Can be £4.19.6 P.P. 
built for 2/6 
* Completely self contained 

, no aerial or earth required * Push -pull output, 250 
milliwaccs * 3in. high flux speaker * Pre -assembled circuit 
board with simple in- 
structions ensuring easy 
construction * High Q Ferrite Rod 
Aerial * After -sales service 

Can be supplied with long -wave 61- extra. 
Full instructions, price list 116 (Free with order). 

3- TRANSISTOR RADIO (plus 2 diodes) 

Total building 70/- P,P.216 * Pre -assembled circuit board, ensuring easy construction * Full medium -wave cover- 
age * Attractive case Si x 3 x 
lain. * All components including 
transistors are brand new 
and direct from manu- 
facturers * Ferrite Rod aerial coil, no 
external aerial or earth 
required * 2 4,in. high flux speaker direct from manufacturer * After -sales service 

Send 116 for instructions, circuit and price list 

2- TRANSISTOR RADIO (plus 2 diodes) 
Ideal for personal listening * Built -in Ferrite aerial 
* Sensitive earpiece * All parts including 

transistors direct from 
manufacturers * Pre -assembled circuit 
board and easy-to- 
follow instructions 

* After -sales service 
* Can be P.P. 

built for 2/- 

Full instructions, etc., I16 
(Free with order). 

Radio and Tel 
Retailers' Handbook 

Whether proprietor or manager, estab- 
lished or aspiring, this book will be a 

constant companion on your road to 
success. 

by F. X. Carus. 
351. Postage 116. 

SPECIMEN ANSWERS TO TELE- 
VISION SERVICING QUES- 
TIONS (C & G & R.T.E.B.), by 
A. R. Bailey & E. C. Bell, 7/6. Postage 
6d. 

HI Fl YEAR BOOK, 1962. 10/6. 
Postage 11 -. 

TV FAULT FINDING. ADataPub., 
5/ -. Postage 6d. 

THE LOUDSPEAKER GUIDE, by 
1. Borwick, 716. Postage 6d. 

THE RADIO AMATEUR'S HAND- 
BOOK, by A.R.R.L. 1962 ed., 36/- 
Postage 21 -. 

RADIO CONTROL HANDBOOK, 
by H. G. McEntee. New ed., 401.. 
Postage II-. 

RADIO VALVE DATA. 7th ed. 
Compiled by "WW" 61 -. Postage IOd. 

COMPLETE CATALOGUE 11 -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

British and American Technical Books 

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

Opal 6 days 9-6 p.m. 

VALVES 

SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED! 

SETS DAF98 DF96. 
2196V44,, DAF91, DF91, DK91, DL92, 1DL94 Set 

4 for 9/6 1 

0A2 
1A7GT 
1D5 
1H5GT 
1N5GT 
IBS 

135 
1T4 
IU5 

SAS 
3S4 

5Ú4G 
5V4G 
5Y3GT 
5Z4G 
6AL5 
6AM6 
6AQ5 
6AT8 
6BA6 
6ßE6 
6BH6 
6BJ6 
6BR7 
6ßW6 
6CD6G 
6F1 
6F6G 
6F13 
6F14 
6F23 
6K7G 
6K7GT 
6KSG 
6K8GT 

11 /6 
1 

9/- 
9/- 
6/- 

5/3 
3/6 
5/9 

9/-- 

4/6 
8/9 
61- 
9/- 
3/9 
3/6 
6/- 
6/9 
5/9 
5/9 
5/9 
5/9 
9/8 
8/- 

27/3 
10 /- 
8/6 

10 /- 
10 /- 
10 /- 
1/11 

51- 
5/- 
9/- 

6L18 10/- 
6L19 10/- 
6LD20 8/- 

6P25 8/8 
6P28 12/- 
6Q7G 8/- 
6Q7GT 8/6 
6SL7GT 5/9 
6SN7GT 4/9 
6U4GT 9/9 
6V6G 4/8 
6V6GT 7/- 
6X4 

7B 
GT 99 

7B7 7/6 
7C5 7 
7C6 7%6 

7Y4 88 
12AT6 7/- 
12AT7 5/- 
12AU7 6/3 
12AX7 7/- 
12K7GT 4/9 
12K8GT 9/6 
12Q7GT 4/9 
12SN7GT 7/6 
12Z3 10/6 
20F2 17/- 
20L1 18/- 
20P5 14/9 
25A6G 8/- 
25L6GT 7/9 
25Z4G 8/6 
30F5 7/- 

30L15 11/- 
30P19 14/6 
35A5 14/- 
35L6GT 8/3 
35Z4GT 6/6 
35Z5GT 8/3 
50CD6G 27/3 
50L6GT 9/- 
85A2 11/6 
AZ31 9/6 

cLf 18%3 
CY31 10/- 
DAC32 9/- 
DAF91 5/3 
DAF96 7/6 
DCC90 9/- 
13133 9/- 
111191 3/8 
DF96 7/6 
DH78 4/9 
DH77 8/9 
DH8I 9/- 
DK32 11/- 
DK91 6/- 
DK92 7/6 
DK98 7/6 
DL33 8/- 
DL35 9/6 
DL92 6/- 
DL94 7/- 
DL96 7/8 
EABC80 6/8 
EAF42 8/6 
EB91 3/9 
EBC33 5/- 
EBC41 8/- 
EBF80 8/- 

EBF89 
EBL21 
ECC40 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECF80 
ECF82 
ECH21 
ECH35 
ECH42 
ECH81 
ECH83 
ECL80 
ECL82 
ECL86 
EF39 

ÉF41 
EF80 

ÉF 9 
EF91 
EF92 

EL41 
EL42 
EL84 
EM34 
EM 
EM81 
EM84 
EY51 
EY66 
EZ40 

13/6 
13/6 

6/3 

8/3 
7/9 
7/8 

6 
13/6 

6/3 
8/9 

8/6 
7g/6 

14/6 

l7/9 
4/9 
4/9 

7/- 
3/6 
3/9 
9/6 

9/- 
6/6 
7/3 
8/- 

7/6 
7/9 
6/9 

E7.41 
E'Z60 
EZ81 

KT4C 
KT94 
KT61 
KT63 
MU14 
N18 
PC95 
PC97 
PCC84 

PCF80 
PCF82 
PCF86 
PCL82 

PC 84 
PCL85 
PENA4 

P1,36 
PL81 
PL82 
PL83 
PL84 
PX4 
PX25 
PY32 
PY80 
PY81 
PY82 

T41, 
1122 
U25 

6/3 
6/6 

11%6 
5/9 

6%6 
6/6 
71- 

10/- 

17/6 

7%9 

10/6 
10/- 

10/8 
11/- 

11/6 11/8 
9/6 
7/- 
7/8 
8/6 

10/- 
9/- 

11/ 
7/6 
7/- 
6/6 

7%9 
7/3 

12/- 

READERS RADIO 
24 COLBERG PLACE, STAMFORD HILL 
LONDON, N.16 STA. 4587 

U26 9/3 
U50 6/- 
1.152 4/6 

191 14%6 
U281 17/- 
U291 16/6 
U301 17/- 
U801 21/- CAB= 6/8 
UAF42 8/3 
U341 8/6 
UBC41 7/9 
UBF80 8/3 
U13189 8/- 
UCC84 13/3 
UCC85 7/8 
U 
UCH21 13/6 

14/6 

UCH42 8/- 
UCH81 8/9 
UCL82 9/9 
UCL83 13/3 
11141 7/- 
UF9 7/- 
UL41 8/- 
UL84 6/8 

UM4 14/- 
URIC 

13/8 
111'41 6/6 
UY85 6/6 
VP4B 9/6 
VP41 5/- 
VP1321 18/6 
W76 4/9 
W77 3/9 
Z77 3/6 

1 

Post 8d. per valve 
extra. 

AnY Parcel insured 
Against Damage in 

Transit 8d. extra. 
Any C. Parcel 3/- 
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ATTENDING COURSE 

(A) Full -time One Year Course in Radio and Television. College 

course in basic principles for prospective servicing engineers. 

Next course commences 4th September, 1962. 

This course is recognised by the Radio Trades Examination 

Board (R.T.E.B.) for the Radio and Television Servicing 

Certificate examinations. 
Provides excellent practical experience on valve and transistor 
radio receivers and all well -known makes of television 
receivers. 

HOME -STUDY COURSES 

(B) Courses in Radio, Telecommunications and Mathematics for 
the City and Guilds Telecommunication Technicians' 

Certificates. 

To: The Pembridge College of Electronics. 
(Dept. PI I), 34a Hereford Road, London, W.2. 
Please send, without obligation, details of 

A- B- (Please tick). 

Name 

Address 

H.A.C.EQUIPMENT 

AND 

SHORT -WAVE KITS 
Famous for over 25 years lur 
S.W. Receivers and Kits of Quality. 

F.A.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS Ior 
the amateur constructor. Over 10,000 
satisfied customers -including Tech- 
nical Colleges. Hospitals. Public 
Schools. Hams, etc. 

Improved designs with Denco coils: 
One -valve Kit, Model "C ", Price 261 -. 
Two -valve Kit, Model "E", Price 50/ , 
New Addition: Model "K'. 
Super sensitive "All Dry" Receiver. 
Special inc. price. Complete Kit. 77/ -. 

All kits complete with all components, 
accessories and full Instructions. 
Before ordering call and inspect a 
demonstration receiver, or send for 
descriptive catalogue and order form. 

POST THIS COUPON NOW ! I 

"H.A.C." SHORT -WAVE PRODUCTS I 

(Dept. TOI), 44 Old Bond Street, 
London %V.l 

Please send me FREE and without 
obligation your 1962 literature. 
NAME 

ADDRESS 

Ile am. ma ma am mow low maw 11 lom MIN 

PRICES DOWN 
TRANSISTORS FROM 116 EACH 

GREEN SPOT A.F. 3 volt Transistors 
116 each. 
YELLOW SPOT A.F. 6 volt down to 
21- each. 
RED SPOTS down to 216 each. 
WHITE SPOTS down to 216 each. 
YELLOW /GREEN TRANSISTORS 
down to 31- each. 
RED /YELLOW R.F. type only 416. 

MULLARD TRANSISTORS 
0C44 913, 0C45 91 -. 0C170 916, 0C171 
1016, AFII4 II' -, AFIIS 1316, AFII6 101 -, 
AFI 17 916, 0071 616, OC70 6'6, OC78 81 -, 
0072 81 -. Matched pairs 0072 or OC81 
16'- pair. 
DIODES OA70, OA79, OÁ81, 0A90 
all 3'- each. 
SURPLUS DIODES Miniatures, 3 for 
only 2' -. 71 -doz. 
CRYSTAL EARPIECES with Lead and 
Plug 716 each. 
LOW IMP EARPIECES, 7.5 ohms, 
713 each. 
REPANCO TRANSFORMERS, Type 
TT49. Interstage 51 -. TT45 Driver 51, 
TT46 Output 51 -. 
FERRITE ROD AERIAL, Type FR2, 12/6. 
DRX I Coils 2'6. DRR2 Coils 41, 
J.B. DILECON CONDENSERS. .0001, 
.0002..0003 or .0005, all 4'9 each. 
MINIATURE TRANSISTOR TRANS- 
FORMERS, P.P. Driver 4.5 : I P.P. Output 
20 : I. Boxed with specifications 916 pair. 
TRANSISTOR HOLDERS 11- each. 
REACTION CONDENSERS, .0001 3' -, 
.0003 319, .0005 4' -. Miniature .0005 41 -, 

ALL SENT POST FREE IN U.K. by 

PETHERICK'S 
RADIO SUPPLIES 

22 High Street, Bideford, N. Devon 
Tel.: Bideford 1217 

S.A.E. WITH ALL INQUIRIES PLEASE 

R.111110 BOOKS 
A BRILLIANT .NEW' 

Pictorial approach to understanding 
BASIL' ELECTRICITY 
BASIC ELECTRONICS 

in Simple straight- forward words and 
Clear Explanatory Pictures. The Reader 
is taken Step by Step from Picture to 
Picture. 

LEARN WHILE YOU .PAY 
FOR ONLY 2/6 PER WEEK 

Write for FREE Illustrated Prospectus 
Siring details of instalment plan. 

BUMPER BOOK OF TRANSISTOR 
CIRCUITS FOR BOYS. 6 /8. 

ELECTRONIC NOVELTIES. Bradley 
ELECTRONIC GADGETS. Bradley 
SERVICING TRANSISTOR RECEIVERS 

New and enlarged edition. Pettit. 7/6. 
All above titles Include postage. 

SEND STAMP FOR LISTS 
SELRAY BOOK CO. 

60 HAYES IIILL, HAYES, BROMLEY 
KENT. Tel. HURstway 1818 

18,000 O.P.V. MULTIMETER KITS 
Ranges 0 -0.25 and 2.5V D.C.: 10, 25, 100, 260, 
500.1000V A.C., D.C., and output volts; Ohtgs 
100 ohms to 10 Meg. (two ranges i; 0.25, 2.5, 26, 
250mA D.C. (2.5A range 4/- extra). Kit com- 
prises new 3 x 2i1n. Weston 0.50 microamps 
m.c. meter, all 1% multipliers, 1% ready 
admitted shunts, padding resistor adlusted 
for each meter, 3 other resistors, 1 con- 
denser, meter rec., knobs, switches, sockets, 

circuit CA wiring diag. 
scale (ohms, 

mA 
. 10V A.C. 

scales) i.e. everything except case and 
battery. Details of 200pF- 0.5p.F range. 
Price 69/11, post free. Scale fitted to meter, 
2/8 extra. 
,4top Press. 1% stability multipliers now 
supplied while stocks last at no extra cost. 
Meter only, as above, with circuit, multi- 
meter scale, etc.. 22/6, post 1/6. The resis- 
tance of every meter Is measured before 
despatch. Circuit, scale, wiring diag., 9d., 
free with meter or kit. 

PLANET INSTRUMENT CO. 
25 DOMINION AVE.. LEEDS 7 
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We can supply any cabinet 
to your own specification 

The Lowboy 
Price 24 gns. 

This cabinet can accommodate every 
type, size and make of Hl -Fi 
equipment. 
The Lowboy is supplied in Walnut or 
stripey Sapele mahogany and polished 
to a satin finish. This Is only one 
example of- 
THE LARGEST RANGE OF CABINETS 

IN THE COUNTRY 
Equipment is also our speciality. 
SEND TODAY for a free copy of the Lewis 
Radio cabinet catalogue -the most com- 
prehensive ever prepared. 

100 (P72) Chase Side, Southgate, 
London, N.14. Pal 3733/9666 

FIRST -CLASS 
RADIO COURSES . 

GET A CERTIFICATE ! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification or learn Servicing 
and Theory. Let us show you how. 

P -- FREE GUIDE --1 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success- compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs' Exams., Gen. Cert. 
of Educ. London B.Sc. (Eng.), 
A.M.I.P.E. A.M.I.Mech.E., 
Draughtsmanship (all branches) 
etc., 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 
X150,000 SUCCESSES - 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.I 

S. Africa: P.O. Box 8417, Jo'burg. 
Australia: P.O. Box 4570, Melbourne. 

Me PONCH 
goti nE 

HOLE PUNCHES 
Instant Type 
I" diameter .., 
Screw -up Type 
#" diameter ... ... ... 618 ea. 

B7G ... 772 
B8A, B9A ... 7'8 

516 ea. 

*-Fir ,. ... ... ... 
,. ... ... ... 817 .. 

976 
Postage and packing It- 

#' diameter Int. Octal ... 10,11 ea. 
1313 .. 
1516 

B9G ... 17111 

2g}" Meter ... 2778 
Postage and packing 213 

Complete set including postage and packing, 
E7.10.0 

Oliver & Randall Ltd 
Dept. 7 

40 PERRY HILL, LONDON, S.E.6 

Tel.: Forest Hill 3415 

2 METRES! 
The thrills of 144 Mc /s can now be 
yours for only 39/8, complete kitl 
Tunable range 150 -100 Me /s, simpli- 
fied construction, etc.. write today 
for descriptive literature, also if a 
newcomer -beginner to Amateur 
Radio ask for free copy of the world - 
famous "Globe- King" kits and re- 
ceivers -stamp to cover postage 
costs appreciated. Write now to 
makers: 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1962 

New Edition 38/ , Postage 2/6. 
The Radio Handbook, by Editors and 
Engineers, 68/ -, postage 2/6. 
Single Channel Radio Control by Warring, 
3/6, postage 6d. 
The Cabinet Handbook, a new edition by 
Briggs. 7/8, postage 1/ -. 
Mullard Maintenance Manual, 2nd ed., 
18/ -, postage 1 / -. 
World Radio Handbook 1962, by Johansen 
18/9, postage 1/ -. 
The Microphone Guide by Borwick. 7/6, 
postage 9d. 
The Amateur Radio Handbook by 
R.S.G.B.. 34/ -, postage 2/6. 
The Tape Editing Guide by Hack, 7/6, 
postage 9d. 
Reference Manual of Transistor Circuits 
by Mullard, 12/6. postage 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

July, 1962 

PADGETTS RADIO STORE 
OLL TOWN HALL, KNOW'1.ER HILL, 

LIVERSEDGE, YORKS. 
Phone: Cleckheaton 2866. 

Brand New. Boxed. Wireless Remote 
Control Unit No. 1 (Canadian) Intercom. 
Set, 12/6, carr. B.R.S. 6/ -. Two for 21, carr. 
6 / -. Less phones and mike. 
Complete TV Chassis for Spares. Less 
valves. 12ín., four for 10 / -, carr. B.R.S. 7/8: 
14ín. chassis, four for 15/ -, carr. 8/6. 
} H.P. Motors, 230 volts, ex- equipment. 
Perfect and guaranteed, 45/ -, carr. 5/ -. 
P.M. Speakers. All 3 ohms. removed from 
TV sets. Perfect condition. Rola 6 x 41.n., 
5/ -: Goodman 7 x 4ín.. 8 / -: Philips 5ín. round, 
8/ - -: Rola and R. and A. 6ín. round, 3/6; 81n. 
round 8 / -. Post extra on any speaker. 2/ -: 
up to six can be sen t for 3/6. 
Coax TV Cable, 75 ohms. Best make, 
stranded, 5d. per yd. Post free up to 50 yds. 
NEW VALVES, Ex- units. All Post Free. 
6K7 2/ -, 6X5 4/ -, 6V6 3/-, 6V8GT 4/ -, 6C4 
KT63 4/ -, DH63 4/ -, ELM L9, EB91 1.19, 6J6 

954 1/ß.59000189d., 5/h per dozU4VR150/30 4/. 
Valves Removed from TV Sets. All tested 
on a Mullard Valve Tester and are 100% as 
new. They carry a 3 months' unconditional 
guarantee. All Post Free. 
EF80 1/6, 10 /- per doz. Grade 2, ed., 4/- 
per doz. 
ECLBO 4/6 8LD20 5/- KT36 5/- 
ECC82 5/- 6SN7 2/9 PL81 5/- 
EL38 418 1OC2 2/- PY81 4/- 
EY51 2/8 10F3 2/- PL82 5/- 
EBF80 4/6 10 /- per doz. PY82 5/- 
EB91 9d. 10P14 5/- PY80 5/- 
EF91 1/- 10P13 5/- PL38 5/- 
6P25 4/- 20D1 31- PZ30 4/- 
6P26 4/- 20P1 5/- PCF80 4/6 
6F1 2/- 20L1 5/- PCC84 4/6 
6F13 2/- 185BT 8/8 PL83 5/- 
6F14 5/- U25 5/- PL33 4/- 
6557 2/- 0282 5/- B36 4/- 
606 2/8 U281 5/- N37 5/- 
eye 2/8 U329 5/- L63 3/- 
Complete TV Sets Untested. 121n. 20/- 
14ín. 30/ -, 14fn. 13- channel 50 / -, 171n. BBC 
only 50/ -. Carriage on any set 10 / -. If you 
wish to insure against damage. 8/6 extra. 
TV Converters. Less valves and knobs. 
Coils fitted 2 and 10. Ekco. Ultra, Pye, 
Marconi, Murphy, etc., 2/8, post 2/ -. 
Cyldon Converters. Complete with knobs 

Post 2/ -. 
less valves. Coils fitted 2 and 10 only. 10/ -. 

TV Tubes. Regunned. 12 months' guar- 
antee. Old glass not required. 12, 14, 15, 
16, 17ín. Any make. All same price, 23.15.0. 
Carr. and ins., 7/6. 
Perfect Reclaimed Tubes, 6 months' 
guarantee. 32ín. 17/ -, 141n. Mullard only 
51.10.0. Carr. and ins., 7/6. 

OUTSTANDING 
VALUE!! 

Model ITI.2 
(200H) 

MULTI -METER 
20,000 O.P.V. 

Complete with test 
prods. 

Our Price 
£5 -19 -6 

C.W.O. P. & P. 27 -. 
Size 41 x 31 x Iin. 

A.C. Voltage: 10, 50, 100, 500 and 
1,000 volts. (I 0,000 o.p.v.). 
D.C. Voltage: 5 -25, 50, 250, 500 and 
2.5 k. (20,000 ohms per volt). 
D.C. Current: 0-50 micro-amps, 0-25 
m /a, 0 -250 m /a. 
Resistance: 0-6 k, 0.6 meg. (300 ohm 
and 30k at centre scale). 
Capacitance: IO pF to .001 mid., 
.001 to .1 mid. 
Decibels: -20 to +22 dB. Knife edge 
pointer. Money back guarantee. Send 
today. 

LEMETRIC 
(Dept. P.W.) 2 Vernon Street, 

LIVERPOOL 2. 
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The new NOMBREX 
TRANSISTORISED WIDE 

SIGNAL GENERATOR 
220 kris to 220 Mc /s. 

-RANGE 
27 

CHECK 
THESE 

FEATURES 

COMPACT! 
Only Sr x 4i' 

Í 

PORTABLE! 
Weight 2 lbs. 

i 

ACCURACY! 
Under 2% 

j 

ECONOMY) 
9v. Battery 

DIRECT 
Calibration 

316 
S.A.E for 

full technical 
leaflet. 

GIVE YOUR RADIO A PROFESSIONAL FINISH 

x 8tÿ r 

ss*w a n 
. ...,.:_ 

n.1 %` 
.?^'^ a 

w...ee x°;"" t, 
/ 

IZkIa ,;, _..., t 
,, ,: ` 

.c 
t -4 ¡ 

,- 
YYY 

, Its 

£7.IC.0 Post and Ins. 
RETAIL Battery 21- 

CASH WITH ORDER. REGRET NO C.O.D. 
NOW IN QUANTITY PRODUCTION 

ORDERS IN STRICT ROTATION 

Trade and Export Enquiries Invited 

SET OF LUSTRE CRYSTAL PLASTIC KNOBS, PUSH -ON 
TYPE, SUITABLE FOR. ANY RADIO OR RADIOGRAM. 

Diameters: Large 21in.. Small 11ín. 
LIST 
47/48 Three knobs as illustrated, for direct drive tuning 

with attractive red centre discs 7 /t 
48/48 As above, with cursor dial for slow -motion 8/6 
49 Tuning scale, diameter 21ín., lustre gilt finish 

printed MW and LW stations and wavelengths ln 
red and black 2/6 
Above knobs, with smart gold lustre centres, extra 
per set 1/- 

RADIO CASE TRIMMINGS AND COMPONENTS 
51R Case handle brackets, red plastic, to suit lin. flexible 

handle. 4 BA x bin. fixing pair 2/3 
51G Brackets as above, but brilliant gilt lustre finish pair 2/9 
52R Speaker escutcheon grille, red plastic. 5ín. x 3ín..., 3/6 
52G Grille as above, but attractive gilt lustre finish 4/6 
55G Personal 

case, 
escutcheon, 4ín. x 31n. brilliant 

of 
ilt 

54 Tuning knob for above, edge control, 200 -500M and 
3/ 

long 1/9 
35/37 Set of 4 Miniature Osc. /I.F. Transistor Transformers 

High gain. High Q. 9 /16ín. dlam. I:31- 
38/40 Pair of Matched Driver and Output Transformers 

Class B output, 500mW. bin. x fin. x bin. 18:- 
Six transistor ransistor Basic components, as previously advertised, 

still available. 55 /-. Circuit diagrams and manual, 2/6. 
Send S.A.E. for full list of transistor components. 

Trade and export enquiries invited. Prompt despatch. 
No C.O.D. under £2 in value. Please include postage. 

N O M B R E X LTD 
Instruments ESTUARY HOUSE, CAMPERDOWN TERRACE, 
Division 31 EXMOUTH, DEVON. Phone: 3515. 

Lyons llailio Ltd 
3 Goldhawk Road, 

Shepherds Bush, London W.I2 
Telephone SHEpherds Bush 1729 

"PROGRESSIVE" SHORT WAVE RE- 
CEIVER. Specially designed kits employ- 
ing plug -in coils with exceptionally clear 
wiring plans and instructions which enable 
even the beginner to construct a one -valve 
short wave radio to which a second and then 
a third valve stage can be added. The 
chassis supplied is already drilled to take 
all three stages. Can be operated from 
dry batteries or from a simply constructed 
mains power unit. Cost of all parts to build 
i valve radio, including coil for 40 to 
100 metres, only 35/-, post 2/ -: 2 valve. 
conversion kit. 7/8; 8 valve, conversion 
kit, 10 / -. Extra plug -in coils to cover 10-20. 
20 -40, 100-200 metres and medium wave 
band, 4/- each. High resistance headphones, 
12/9 pair and. if supplied separately, 1/3 
postage. Plane supplied separately 1/9. 
credited if kit ordered. 
RADIO RECEIVERS TYPE RAY S. 
11 valve special purpose fixed frequency 
(26.5 Mc /e) American receiver units. Size 
12 x 9 x 8 n., fitted 24v. D.C. input rotary 
converter supplying 250v. D.C. at 125rnA. 
Includes plug -in 7.8 Mc /s crystal, output 
level meter scaled 0/2v. A.C., 2- 12SN7, 
3-6Aß7 and one each 6H6, 12J5, 12SR7, 6AC7, 
12SJ7 and 12A8 valves. Brand new condition. 
"Give away price" ONLY 35/ -. carriage 7/6. 
ROTARY TRANSFORMERS. Size of 
both 6in, long x lin. die. Type 31 Int put 
12v. D.C. Out put approx. 250v. 

PRICE ONLY 12/8. post 3/ -. Type 
32 Input 6v. or 12v. D.C. Output approx. 
250v. or 500v. D.C. respectively at 65mA. 
PRICE ONLY 8/6. Post 3/ -. 
SUPPLY UNITS W /S. No. 19. Mk. 3. 
Complete 12v. D.C. input power units 
containing one each of the above rotary 
transformers, starter relay, fuses, switch 
pilot light holder. etc. Housed in metal 
case 10 x 8 x Bin. PRICE ONLY 211 -, 
carriage 6/6. 

The SAVOY SUPER -3 

3- TRANSISTOR 
POCKET RADIO 

with miniature loudspeaker 

No SOLDERING No DRILLING 

3 transistors and 2 
diodes. Full medium 
wave coverage Size 41' 
x 21' x 11-, Aerial re- 
quired in certain areas. 
Full instructions pro- 
vided. 

ONLY 49/6 Battery 1/- 
P/P 2/- extra 

All parts sold separately 

or SAVOY -4 With 4 transistors 
end 2 diodes, ln 5 stage reflex 85!- circuit. Size 5i' x 3' x 11'. s7 

Battery 2/3. P /P. 2/9 extra. 

SAVOY ELECTRONICS LTD 
15 Maiden Lane, Strand, London, K'.C.2. 

( Behind the . SdelPla Theatre). 

RES/CAP. BRIDGE p. &$p.2'6 
Checks all types of resistors, condensers 

6 RANGES 
Bulk in I hour. Direct reading. 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (DEPT. ZP) 
Raleigh Mews, Raleigh Street, Nottingham 

Your most useful on -the -lob "tool "t quickly 
and easily pin -points the exact trouble m any 
TV let Coven 70 symptoms, 700 trosble 
spots. Over 340 orou- indexed pages; 60 time- 
saving Check- Charts; 290 diagrams and photos; 

explanation of circuits and designs. 
SEND NO MONEY! 

Just mail coupon for free trial. After 7 day. 
send only 5/- weekly or return book and pay 

nothing! 
FREE TRIAL OFFER! 

Moil Coupon NOW! 

Mall Order Division, SIM -TECH BOOK' 
COMPANY, Dept. WP.L, Gatee', Mill, West I 

End, Southampton. Hants. 
DRUSH. TV Troubles 31 /6d. plue f /6d. I 

postage for 7 day FREE TRIAL as per 
otter. 

OTick here if enclosing full price, we pay 
postage: Same 7 day money back guarantee I 

Name 
Address 

City County 
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MODEL 

500 

30,000 
ohms 
per volt 
multi - 
meter 

£8.19.6 
P.P. 2/, 

Fully 
Guaranteed 

8 Ranges D.C. volts to I kV. 
7 Ranges A.C. volts to I kV. 
5 Ranges D.C. current to 12 amps. 
3 Range resistance to 60 meg. 
Short circuit, Buzz test. Output meter, 
dB, etc., etc. Size 6}" x 41" x 21". With 
Leads, Batteries and Instructions. 

MODEL 200H 
20,000 ohms per 
volt. 
Size 41 x 3} x din. 

£6.19.6 P.P. 1,6. 

With Test Leads, 
Battery and Instruc- 
tions. 
6 Ranges D.C. vol. 
tage to 2} kV. 
5 Ranges A.C. vol- 
tage to I kV. 

3 Ranges D.C. current to 250 mA. 

Resistance to 6 megs. 

Capacity and dB ranges. 

Fully Guaranteed. 

MODEL TP5S 
A.C. /D.C. voltage up to 1,000 in 5 ranges. 
D.C. current 4 ranges up to 500 mA. 
4 range resistance to 10 megs. Capacity, 
dB scales, etc. 

20,000 
ohms /volt 

Fully 
Guaranteed 

£5.19.6 
P.P. 116. 

With Test 
Leads, Battery 
and 
Instructions. 

Size 
5} x 31 x I }in. 

CRYSTAL MICROPHONES 
ACOS 39 -I. Stick Microphone with 
screened cable and stand (list 5 gns.), 
3216, P.P. I/6. 
ACOS 40. Desk Microphone with 
screened cable and built -in stand (list 5014, 
IS1 -, P.P. 116. 

ACOS 45. Hand Microphone with 
screened lead, very sensitive, 251 -, P.P. 116 

100 C. Stick Microphone with muting 
switch and screened cable, detachable 
desk stand, cord and neck, 39/6, P.P. 116. 

MC 24. Stick Microphone with muting 
switch and cable, 251 -, P.P. 116. 

LAPEL Miniature Mic. With clip. 
Ideal for recording, IS / -, P.P. I1 -. 

I. 4- Transistor 2 -way Intercomm. 
2 -way buzzing, 2- speakers, ready to use, 
8 gns., P.P. 216. 
2. Miniature 15 watt Solder Iron, -} bic. 
Ideal for all printed circuit work, 

2916, P.P. 116. 

3. New Model Control Book with 60 
pages of transistor circuits, 716, P.P. 6d. 
4. Complete Set of Meter Leads with 
Prods. Clips etc. with pouch, 8/6, P.P. I1 , 
5. Telephone Recording Coil to record 
conversations. For all amplifiers and 
recorders, 141 -, P.P. 9d. 
6. Printed Circuit Kit, to etch your own 
circuits. Complete with boards and 
details, 19/6, P.P. 11 -. 
7. Miniature 850 ohm Record /Playback 
Head, with mounting block, 1216, P.P. 9d. 
8. 4,000 ohm lightweight Headphones 
with leads. Very sensitive, 1216, P.P. I1 -. 

9. Transistor Pocket RF, IF Generator for 
Radio, TV etc. Fault finding, 5216, P.P. I1 -. 
10. 8 -Range All Transistor Signal Genera- 
tor, 200 kc /s to 220 me /s: RF, AF, IF, 
HF, etc., E7.10.0, P.P. 316. 

II. GS 12C (Dekatron) Bi- directional 
12 way indicator tube. Brand new, 1216. 

12. Caby MI Pocket Multimeter, 2,000 
ohms per volt. With leads and instruc- 
tions, 541 -, P.P. 116. 
13. 44-9 volt Tape Recorder Motor, 

1216, P.P. 11- 

14. 30 watt Pocket Solder Iron, with 
pocket pouch and mains plug, I8/6, 
P.P. I1 -. 
IS. 93IA Photo Multiplier. Brand 
new, 601 -. 
16. I Ke /s Transistor Audio Test osc., 
variable output, 39/6, P.P. 116. 

17. Crystal Contact Microphone. Very 
sensitive. Ideal for Guitar, I2í6, P.P. 9d. 
18. 4- Transistor Telephone Amplifier. 
Amplifies without connection to phone. 
Ideal for office, works or home, 

£5.10.0, P.P. 216. 
19. Practical Transistor Circuits. 40 
circuits to build, 316. 
20. Personal Earphones with leads, 
Jack plug and socket, 600 ohm 10/6; 
1000 ohm 1216; Crystal 916; 8/10 ohm 916. 

21. W/W Erase Head, FE7, 716, P.P. 6d. 
22. Dynamic Microphone, 4916, P.P. 116. 

23. Battery Eliminator and Charger, for 
PP3 type 9 volt batteries. To run pocket 
Radios from mains and charge battery, 

2916, P.P. 1 / -. 
24. Extension Speaker Unit. Plugs into 
phone socket of most portables. Gives 
big set volume. Ideal for car use, 

5716, P.P. 116. 

25. Transistor Portable Tape Recorder. 
Ideal for dictaphone, with tape mit, 
etc., E 1 1.19.6. 

Miniature 
Panel Meters 

0 /501J.A (DC) 3916 
0 /5001zA (DC) 3216 
0 /ImA (DC) 2716 
0 /5mA (DC) 2716 
0/300 volts (DC) 

2716 
Brand New Boxed 

Components 
We stock the 
largest range of 
miniature com- 
ponents in the 
country. Send II- 
stamp for new 
catalogues. 

26. 7- Section Telescopic Aerial, 1216 
P.P. 11 -. 
27. LAI Ferrite Pot Core, 12/6, P.P. 6d. 
28. FXI011 Miniature Ferrite Pot Core, 
7/6, P.P. 6d. 
29. Miniature Jack and Socket, 316, P.P. 6d. 
30. No. 19 Set Crystal Calibrator with 
Handbook, 79/6, P.P. 2/ -. 

31. New 2 -way Intercomm with 2- 
way calling. Supplied with cable, battery, 
etc. Housed in moulded cabinets. 89/6, 
P.P. 2/.. 

BABY SITTER 

ALL TRAN- 
SISTOR 

BABY OR 
INVALID 
ALARM 

HOUSED IN ATTRACTIVE GOLD 
HAMMER FINISH PORTABLE CABINET. 
Battery operated, push -pull, 400MW 
output. Low impedance microphone 
enables unit to be used up to 200 yards. 
Output on quality speaker. * GUARANTEED for 12 MONTHS and 

100% SAFE. * MICROPHONE is placed within IOft. 
of baby; twin flex is taken to amplifier 
unit and placed in any room required. 
COMPLETELY 'BUILT £5.10.0 & TESTED. P.P. 2/6. 

* Used All Night, Every Night. 
Battery Life 3 to 4 months. 

I WATT TRANSISTOR AMPLIFIER 

* EMI 4- Transistor Amplifier with 7' x 4' 
speaker, tone and volume controls. 
Ready assembled. For use with crystal 
pick -ups. 6-9 volt operated, 89/6. P.P. 1 /6 

BATTERY RECORD 
PLAYER 

6-71 volt Garrard 
turntable with crystal 
pick -up. Plays 45 r.p.m. 
Ideal for above amplifiers 

65/- P.P. 116. 

Suitable cabinet for 
amplifier and player 2216. 

TYPE 38, TRANSMITTER RECEIVER 

Complete with 5 valves. In new condition. 
These sets are sold without guarantee 
but are serviceable. 22/6 P P 216 7.4 to 9 Mc /s. 
Headphones, 7/6 pair. Junction Box, 216. 

Throat Mike, 416, Aerial Rod, 216. 

AF102 
AFI 15 

AFI 17 
AFZI2 
AC 107 
OC25 
0C22 
OC35 
OC41 
OC42 
SB305 

TRANSISTORS 
100% GUARANTEED 
2716 
10/6 
9/6 
351- 
I4/6 
1216 
231- 
181- 
9/- 
9/6 
8/6 

OC45 
OC44 
OC7I 
OC72 
OC78 
OCBI 
OC83 
0084 
OC26 
OC75 
SB078 

816 
9/3 
516 
71- 

7f' 
71- 
6/- 
8/6 

25/- 
75. 
616 

OC139 I3/6 
OCI40 29/- 
OC200 1016 
OCP71 291- 
2N1742 25/- 
XU612, 40 
Volt RMS 
750mA 3/- 

XU604, 140 
Volt RMS 

500mA 616 

Send for New List of Fully Guaranteed 
Transistors, Diodes, Zener Diodes, 
Silicon Rectifiers etc. No extra charge 
for matched pairs. 

SPECIAL REDUCTIONS FOR SETS 

Henry's Radio Ltd 
PADdington 10089 

5 HARROW ROAD, LONDON W2 
Open Monday to Sot. 9 -6, Thurs. I o'clock 

TRADE SUPPLIED 

'PLEASE TURN TO BACK PAGE 

1 
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July, 1962 PRACTICAL WIRELESS iii 

Practical Wireless 
BLUEPRINT - - 

ALL OF these blueprints are drawn full -size and 
although the issues containing descriptions 

of these sets are now out of print, constructional 
details are available free with each blueprint except for 
the PW Monophonic Electronic Organ and the PW 
Roadfarer. 

The Index letters which precede the Blueprint Number 
indicate the periodical in which the description 
appeared. Thus PW refers to PRACTICAL WIRELESS; 
AW to Amateur Wireless and WM to Wireless 
Magazine. 

Send (preferably) a postal order to cover the cost of 
the blueprint (stamps over 6d. unacceptable) to 

Titte- Number Price 

CRYSTAL SETS 
Junior Crystal Set .. .. .. PW94 2/- 

Dual -wave Crystal Diode .. .. PW95 2,6 

STRAIGHT SETS 
Battery Operated 

Modern One -valver .. .. PW96 
All -dry Three .. .. .. PW97 
Modern Two -valver .. .. PW98 

SUPERHETS 
A.C. Band -pass Three .. 
A.C. Coronet -4 .. 
A,C.'D.C. Coronet 
The PW Pocket Superhet . . 

PW99 

PW I00 

PW 10I 

MISCELLANEOUS 
The PW 3 -speed Autogram . - - 

The PW Monophonic Electronic 
Organ .. .. - 
(Ao constructional details are available with this blue0rint) 

The PW Roadfarer .. - 
(A sns tntct,onal details are available with this blueprint) 

TELEVISION 
The PT Band Ill converter .. - 

2i6 
3/6 

3/6 

4- 
4:- 

4;- 

SERVICE 
PRACTICAL WIRELESS, Blueprint Dept.. George 
Newnes, Ltd., Tower House, Southampton Street. 
London, W.C.2. 

SPECIAL NOTE 

THE following blueprints include some pre -war 
designs and are kept in circulation for those 

constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are no 
longer stocked by retailers. 

Title 
A.C. Fury Four .. 
Experimenter's Short Wave 

Midget Short Wave Two .. 
Band -Spread Three (Battery) 
Crystal Receiver .. 
Signet Two (Battery) 
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. 

5,- Enthusiast's Power Amplifier 
Standard Four Valve .. 
Listener's 5 -Watt Amplifier 

8/- 

8- 

1/6 

Number 

PW20 

PW30a 

PW38a 

PW68 
PW71 

PW76 
PW88 

PW93 

AW387 
AW429 
AW436 

. WM383 
.. WM387 

. WM391 
.. WM392 

Prtcr 
2/6 

2/6 

2/6 

2/6 

2/- 

2/6 

2/6 
2l6 

2/6 
2/6 

3/6 

3/6 

3/6 
3/6 

3/6 

QUERY COUPON 
This coupon is available until 6th July, 1962, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, JULY, 1962 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, London, W.C.2. and 
printed in England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand; GORDON & 
GOTCH (A/sia). Ltd., South Africa and Rhodesia; CENTRAL NEWS AGENCY. LTD. East Africa; EAST AFRICAN STANDARD LTD, 
Subscription rate including postage for one year Inland £1.9.0. Abroad 21.7.6 (Canada £1.5.0.). Registered at the General Post Office 

for the Canadian Magazine Post. 
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PROVE IT YOURSELF 
SEE 

OUR RADIOS 
IT IS TO BUILD ONE 

DETAILS OF ANY MODEL ON REQUEST WRITE NOW 

"CAPRI" - POCKET SIX 
RADIO 

lr) 
Size only 

44 x 21 x 11in. 

Really 
Pocket 
Size! 

£7.10.0 P.P. 21 -. 

(Battery 216). 

A new design 6- Transistor Printed Circuit 
Superhet for Medium and Long Waves. 
Uses all sub -miniature parts. Sub -min. 
Mullard Transistors. Quality speaker 
output, fitted earphone /record Sockets. 
Moulded Cabinets Red!Whuc or Blue/ 
White with Gold fittings. 

"RANGER 3 "A Three Transistor 
Two Diode Personal 
Radio for Medium 
Waves and Amateur 
top band and ship- 
ping. Quality output 
on personal phone. 
Fitted air spaced 
tuner, vol. control. 
No aerial or earth. 
L u x e m b o u r g 
guaranteed. 

Size 44 x 3 x 11in 

69;6 

"TRANSFIVE" 
PORTABLE RADIO 

Medium - and 
.11 Long Wave 

Portable 
8 +x6-, x3 }in 

£6.19.6. 
PP.216 

A 5- Transistor and Diode, Printed 
Circuit, Medium and Long Wave Portable. 
Features 5in speaker. Car aerial socket, 
Mullard transistors and carded compo- 
nents. THE IDEAL PORTABLE. 

PW Troubadour. 
PW Mercury. 
PW Regency. 
PW Minuette. 
PW Mini -amp. 
PW Citizen. 
PW Superhet.' 
PW Shortwave 2. 
PW Tuner. 

And the latest PW Designs 

All parts in stock 
for these PW 

Designs. 
Parts Lists on 

Request. 

Henry's Radio Ltd 
PADdintton 1008 9 

5 HARROW ROAD, LONDON W2 
Open Monday to Sot. 9 -6 Thurs I o'clock 

Send Stamp for Latest 
Illustrated Price Lists. 

1.21/11 PLEASE TURN PAGE 

" CONTESSA" CAR RADIO 
6 TRANSISTOR MEDIUM AND 
LONG WAVE SUPERHET RADIO. 

Unbeatable in 
performance and 
appearance. 
Features the latest in design and perfor- 
mance, giving ease of station selection. 
Excellent Tone and Volume with amazing 
sensitivity and selectivity. Attractive two 
colour cabinets. Size 10 x 71 x 3 1in. 
Blue'White or Red, White. Fitted 5 -inch 
speaker giving up to 425mW Push -Pull 
quality output. Full avc. fitted car aerial 
socket 6- matched transistors, 2- diodes. 

Total Cost £10.19.6 f .f . 316. 

GUARANTEED THE BEST OBTAINABLE 

MODEL 
TH -L33 
2,000 ohms 
per volt 
AC DC. Size 
S' x 31" x 

79 6 
P.P. 116. 
with test 
leads, battery 
and 
instructions. 

0 10'50 250 500 1000 volts D.C., 
0 10 50 250 500 1003 volts A C., 
0 500u.A 10 250mA.. D.C. 

3 ranges resistance 0 10K 100K 1 Meg 
Capacity and db ranges 

3/4 WATT 4 TRANSISTOR 
AMPLIFIER 

A)./(.` watt peak 
output. 

3db 70c s 

to 12 kc s. 

Output to 3 

ohm speaker 

9 volt oper. 
ated 

Details on 
request 

Built and Kit of 
Tested Parts 

69 6 OR 62 6 
P.P. 116 P.P. 116 

A printe' circ[. it high gain amplifier size 
x 2; x 4.11. using Mallard 0C71'OC8ID 

nd 2 -0081 Transistors. Ideal for Inter. 
comm.. Record Player, Tuner Amplifier 
or any application requiring a quality and 
diable amplifier. 

Suitable 5in. speaker IS' -. 

"QUINTET" POCKET RADIO 

Size 

51 x 3 z loln 

Red or Blue 
and 

Gold trim 

£5.10.0 P.P. 

A Five Transistor Medium and Long 
Wave Printed Circuit Loudspeaker Radio, 
with Excellent Results including Luxem- 
bourg, guaranteed with full station separa- 
tion. Supplied with Mullard Transistors 
and Carded Components. Fitted ear - 
phone,'record socket. 

Performance will amaze you. 

"RANGER 2" 
A Two Transistor 
Two Diode Personal 
Pocket Radio. Cov- 
ering medium waves 
and top band. 

Supplied with bat- 
tery and quality 
Personal 'Phone. 

No aerial or earth. 

Size 
44 x 3 x 11in. 

55 P.P. 116. 

"PW -6" SUPERHET RADIO 

Medium 
and 

Long Wave 
Radio 

Size 

51 x 34 x tin. 

£8.10.0 P.P.21-. 

Modified version of previously advertised 
"PW" Superhet. Now with new style 
Two Tone Cabinet. 1st grade compo- 
nents and transistors. Printed circuit. 
Features matched set of 6- Transistors. 
New 21 inch quality speake% and new 
illustrated building instructions. 

NEW! "CARVERTER" 
MOBILF TRANSISTOR 

SHORT WAVE CONVERTER. 

As featured in the May Edition of Radio 
Constructor. Just plugs into the aerial 
socket of your car radio. Crystal con- 
trolled- covers amateur and short wave 
broadcast bands from 5 to 16 Mc s. 

Supplied complete 
with long life bat- 
tery and 40 metre 
band crystal. 
Send 11- stamp for 
full Booklet. 
No modifica- 
tions to car 
radio at all. 

Total cost 
with sprayed 
cabinet etc. 

69 6 P P. 21-. 
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