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PRACTICAL WIRELESS 

1 

February, 1962 

BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT £14 (Carriage Paid; A.C. ONLY. Chassis size 15 x 64 x 55in. high. New manufacture. Dial 144 x 4in, in black and 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., ECHO!, EF89, EABC80, EL84, ECC85. Speaker and Cabinet to fit chassis (table model). 47/6 (post 2/6). 10 x bin. ELLIPTICAL SPEAKER, 20/ -, to purchasers of this chassis. TERMS:- (Chassis) £5 down and 5 Monthly Payments of £2, or with Cabinet and Speaker £5.10.0 down and 6 Monthly Payments of £2. t heap Room Dipole 10 / , Feeder 6d. yard. 

THE "CANTATA" 

6- TRANSISTOR 

AND 

DIODE PORTABLE 

('OMPLETE KIT FOI( 
ONLY 

17.19.6 
(post 3/6) 

* 500mW push -pull output. * Ferrite rod aerial. * Car aerial socket and coil, * M.W. and L.W. full coverage. * Operates on two 4.5v et s 
circuit board All holes drilled and componnpoi ionsmarken revrse * side of board. * Booklet of full instructions 2/6 for 16p. (refunded on purchase * of kit). 

* Size 9x31 x71n. * 8x 211n. P.M. high quality speaker. * Attractive Vinair covered cabinet, two tone. * Two batteries 5/6 the pair, * High Sensitivity. * Good selectivity. * Mullard transistors 0C44. 2 x 0C45. OC81D, and 2 x OC81. * Top grade Weymouth Radio Coils and transformers. * Alignment sen ice if required 17/6 (inc. post). * Write for list of prices. * All parts supplied separately, * Note the total cost -no extras at all. * Built in two hours. 

COMPLETE V.N.F. /A.M. RADIO FOR £12.10.0 

BATTERY ELIMINATOR. For 4 Low Consumption Valves (96 range), 90 v. 15mA, and 1.4 v. 125mA. 42/6 (2/6 post). 200 -250 v. A.C. Size 51 x 34 x tin. Also for 250 mA, 1.4 v. and 90 v. 15 mA at same price. 

AUTOMAT((' RECORD CHANGERS. ALL 4 -SPEED WITH TURN -OVER CRYSTAL CARTRIDGE (carr. 5/- extra). Latest 
7 -12iu, only 97,15.0. Motor board fornDAB. UA14sor Collaro 3/6 (post 1/6). Both UA14 and C.63 fitted monaural cartridge but wired for stereo. 

BEREC BATTERY RADIO IN MAKERS' CARTON. Valves DK96, DF96. DAF96, DL96. Two Short Wavebands 2.5 to 7 Mc /s and 6.5 to 17 Mc /s. Cabinet 12 x 74 x 61n. ONLY £5 (2/6 p. & p.); MW and SW 15.4.0 (plus 2/6 p. & p.). 

SELF -POWERED VHF TUNER CHASSIS. Covering 88 -95 Mc /s. Mullard permeability Tuner, Dims. 
100 x 44 x 5in. high ECC85, EF91, EF91 and 2 diodes. Metal Rectifier. Mains transformer. Fully wired and tested. Only 87.14.0 (carr. Pd.). Room dipole 10 / -. 300 ohm twin feeder. 6d. yd. Tuner without power pack £6.14.0 (carr. paid). 

PUSH -PULL 
AMPLIFIER E4.15.0 

(4/- Carr.) 
Brand new 200 -240 A.C. mains Bass. treble and vol. controls. 
With valves EZ80. ECC83 and 
2-EL84 giving full 8 w. Chassis 
12 x 34 x 34ín. With o.p. trans. for 2 -3 ohm speaker. 

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

(carr. paid) 
Brand new set, in superb walnut cabinet (size 19 x 84 x 144 in. high). Covering 80 -100 Mc /s. 16 -49 M., and 
200 -500 M. Mains trans. 200 -250 v. with 2 tappings. Ferrite rod aerial for A.M. Controls: volume on /off, tone, tuning, w /change. Gram and ext. speaker position provided.. Valves 12AT7, 12AH8, 6ßJ6, EABC80 
6BW6 and metal rectifier. Fully guaranteed. Today's Value £20. 

CO COLLA 
S 
STUDIO 

1 
TRANSCRIPTOR. 3 r QÓ1ORS 3 SPEED. 14, and P Push buttons. 0.17.6 (10/- incl. spool. 

SUPERIOR GRAMOPHONE AMPLIFIER 
3 valves, 4 watt 

on -off. .Olin, cire, or 8 x 51n speaker UY85, UF80 and í)L84. 
treble. 

ains trans. 200- 240ac: "gold" fret front. ONLY 70/- (p.p. 3/6). 
GRAMOPHONE 

AMPLIFIER 
With Sin. SPEAKER 
Baffle 124 x bin. EZ40 and 
EL41. Tone and Volume 
On /Off switch. Two 
Knobs. Ready to play. 
Useful for Stereo. ONLY 
57/ -, post 3/ -. 

3 -VALVE AMPLIFIER (INC. RECT.). 24 watts. ECC83, ECL82 and 
EZ80. Controls, volume bass and treble. On /off switch. Overall size 
10 x 4 x 44m. over valves. Mains and O.P. trans. and e x 4iin. 
Celestion speaker. Suitable for microphone input and for guitar 
amplifier. A.C. only. 

70 /- 
MAINS OPERATED RADIO CHASSIS AND 

AMPLIFIER OF FAMOUS MANUFACTURE 
Chassis 10 x 54 x 4m. front to back. 
Valves: UBC41, UCH41, ÚF89, 
UL84 with metal rectifier. 5in, speaker- Ferrite rod aerial. 
Tone, vol. and gram. position. 
Covers L. and M. waves. Limited quantity 

w with dial. Unused andin working order. 

UNREPEATABLE OFFER OF AM -FM 
CHASSIS AT ONLY £9.9.0 carr. pd. 

A small quantity of Printed Circuit chassis by famous manufac- turer. Valves UY85, UCH81, UF89, UABC80, UL84 and UCC85. O.p. trans. for 2-3 ohm speaker. Chassis 14 x 7 x 7ín. Front controls concentric, left -Vol. and Tone; right -W /c and Tuning. "Gold" centre knobs provided. 2 -dial bulbs. Sockets. AE; E; Ext. sp; P.U. Mains isolating transformer free. Covers Long, Med., VHF (87 -101 Mc /s). Unused slightly tarnished, but not dirty; New Mullard Valves; not our manufacture, so no guaran- tee. Dial in gold and brown, size 13 x 3iin. 
Send 6d. (stamps will do) for 20 page illustrated catalogue. All New Goods. Delivered by return. (C.O.D. 2/- extra). ALL ITEMS GUARANTEED 12 MONTHS -B.V.A. VALVES 3 MONTHS. -CLOSED SATURDAY. GLADSTONE RADIO "SCALA ", CAMP ROAD, FARNBOROUGH, HANTS. 

(See other advertisement on page 918) Farnborough 3371 

1 
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February, 1962 PRACTICAL WIRELESS 873 

Tel: Mitcham 6201 

Open Daily to Callers 

AC2PEN 
211- 

AC2PEN 
DD 211- 

ACTP 321- 
ACVPI 1716 
AZI 1S1- 
AZ3I IO'- 
836 101- 
CI 1216 
CBL31 211- 
CCH35 21'- 
CL33 1816 
CYI I5'- 
CY31 1519 
077 4'- 
DAC32 916 
DAF9I 716 
DAF96 819 
DCC90 146 
DF33 IO'- 
DF91 4'- 
DF92 7'- 
0896 8'6 
DF97 9'6 
DH63 61- 
DH77 71- 
DK32 11'6 
DK91 8'- 
DK92 8'6 
DK96 816 
DL33 8'6 
DL35 1016 
DL92 716 
DL93 71- 
DL94 81- 
DL96 816 
EA50 21- 
EABC80 61- 
EAC9I 41- 
EAF42 9'6 
EB34 216 
EB41 716 
E891 41- 
EBC3 211- 
EBC33 416 
EBC4I 91- 
EBC81 101- 
E8880 816 
EBF83 816 
EBF89 8'6 
EBL2I 221- 
EBL3I 21'6 
ECC34 151- 
ECC35 81- 
ECC40 211- 
ECC8I 519 
ECC82 816 
ECC83 7'6 
ECC84 816 
ECC85 81- 
ECC88 1716 

RMI 513 

RM2 7'6 

RM3 719 

RM4 141- 

RM5 1916 

I4A86 17'b 

L'17,1 

All Valves Brand New 

and Fully Guaranteed 

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

ECC9I 
ECF80 
ECF82 
ECH3 
ECH2I 
ECH42 
ECH35 
ECH8I 
ECH83 
ECL80 
ECL8I 
EC L82 
ECL83 
EF6 
EF9 
EF22 
EF36 
EF37 
EF37A 
EF39 
EF40 
EF41 
EF42 
EF50A 
EFSOE 
EF 80 
EF 85 
El 86 
El 89 
EF91 
EF92 
EF95 
EF97 
EF98 
EF183 
E;i' 184 
EK32 
EL2 
E .3 
H_6 
E_32 
E 

E'_35 
EL37 
EL38 
EL4I 
EL42 
EL81 
EL84 
EL85 
EL90 
EL91 
EL95 
EM80 
EM8I 
EM84 
E M85 
EYSI 
EY81 
EY83 
E Y86 

41- EZ35 61- PCF80 9'6 
816 EZ40 71- PCF82 7'- 
8'6 EZ4I 7'- PCF84 16'- 
11- EZ80 71- PCF86 IS'- 
21- EZ81 71- PCL82 916 

916 EZ90 71- PCL83 1216 

101- E1148 21- PCL84 1016 
81- FC2 21'- PCL85 16'- 
816 FC2A 211- PENA4 1716 
91- FC4 151- PENB4 17/6 

101- FC13 21'- PEN4CD 
9'6 FC13C 211- 25'- 
12' FW4i500 91- PEN4VA 
21'- FW4 800 91- 1716 

21'- GZ30 10'6 PEN36C 2I'- 
141- GZ32 1016 PEN45 10'- 
41- GZ33 1913 PEN45DD 
81- GZ34 1316 2216 
81- GZ37 19'3 PEN46 51- 

4'- HABC80I01- PEN453DD 
IS'- HL41DD 816 27'6 

81- HL92 8'6 PENDD4020 
101- HLI33DD 251- 
4'- 10'- PL33 15'- 
316 HN309 20'- PL36 IS'- 
S'- IW4135010'- PL38 211 
51- 1W4/500 10'- PL81 IV- 

1016 KT33C 81- PL82 81- 

9'- KT36 17'6 PL83 10'6 
4'- KT55 I716 PL84 9'- 

41- 
KT61 916 PL820 I8'- 

7'6 KT66 IS'- PM24M 1316 

1216 K176 10'- PX4 151- 

101- KT8I IS'- 8X25 251- 
181- KT88 211- PY31 I5'- 
141- L63 S'- PY32 1216 

816 LNI52 9'- PY80 716 

21'- L N 309 1216 PY81 716 

211- LZ319 12'6 PY82 716 

211- MKT4 1716 PY83 816 

4'6 M5415 1716 PZ30 18'6 
MVSPEN QS9510 I01'- 

IS'- 1716 Q515015 I0'- 
I0'- MVSPENB R2 I01- 
1716 1716 R3 IO'- 
211- MUI4 9'- R12 816 
101- MX40 IS'- R16 1716 

I0,- N18 8'- R19 19'- 
1216 N37 14'- R20 19'- 

619 N78 1716 5130 7'6 
101- N I08 181- SP4I 316 

816 N308 201- SP6I 3'6 
4'- N339 IS'- SU2150 251- 

1016 N369 1016 SU2150A 
816 OD3 5'- 25'- 
816 OZ4 516 741 IS'- 
916 P2 I0'- TDD4 1216 

10'- PABC80 13'- TDD I3C 
8'6 PCC84 9' I7'6 
816 PCC85 916 TH4I 241- 
IS'- PCC88 IS'- TY86F 1216 

8,6 PCC89 916 WO 91- 

METAL RECTIFIERS 

14RA I-2-8-2 

16RC I-1-16-I 
I4RA 1-2-8-3 

I8RA I-1-16-I 
I8RA I-2-8I 
8RD 2-2-8-I 

17'6 (FC3I) 
816 

191- (FC3I) 

616 (FCI 16) 

I51- (FC 124) 

U12 91- UY85 71- 5Z4GT 12'6 6LD20 14'- 
U14 9'- VMS4B I216 6A7 91- 6825 10/6 

U22 81_ VP4 I5'- 6A8G 816 6P28 17'6 
U24 21'- VP4A 1716 6A8GT 1316 6Q7 6'6 
U25 12'6 VP4B 1716 6AB8 9'- 6Q7GT 816 

026 101. VRI0530 71- 6A18 916 6SA7 
U27 81- VRI5030 71- 6AK5 51- 6SG7 7'- 
U31 91- VU39 91- 6AK8 7'6 6SH7 6'- 
U35 1716 VUIII 216 6AL5 6'- 6517 6'6 
037 1716 VUI20 2'6 6AM5 5'- 6SK7 5'6 
043 8'6 W61 111- 6AM6 4'- 6SL7GT 61- 

U45 10'- W76 5'- 6AN5 716 6SN7GT S16 

U47 I2'6 W77 4'- 6AQS 616 6SQ7 8'6 
U50 716 W81 61- 6AQ8 913 6U4GT 101- 

U52 4'- W81M 61- 6AT6 6'- 6U5G 7'6 
U76 716 X17 8'6 6AU6 91- 6V6 4'6 
U78 4'6 X18 91- 688G 31- 6V6GT 8'- 
U191 IS'- X41 IS'- 6BA6 6'- 6X4 4'6 
U251 1216 X61 1216 6BE6 6F- 6X5 416 

U281 18'- X61 M 2216 6BG6G 1716 6X5GT S1- 

U282 1916 X65 12'6 681-16 81- 6X6 IS'- 
U301 2216 X76 1216 6816 61 630L2 10'- 
U329 12'6 X76M 12'6 6BQ7A 1216 7B5 1216 

U339 IS'- X78 21'- 6BR7 1216 7B6 10'- 
U403 10'- X79 211- 6857 1216 7137 8'6 
U404 I0'- Y61 101- 66W6 71- 788 8'- 
U801 291- Y66 9'6 6BW7 5'- 7C5 81- 

UABC80 71. Z63 716 68X6 5'- 7C6 81- 

U4F42 8/6 Z66 101- 6C4 316 7C7 8'- 
UB41 716 Z77 41- 6C5GT 8'- 7D3 IS'- 
011C41 816 Z152 51- 6C6 616 705 I5'- 
UBC81 101- ZDI7 81- 6C9 1216 706 I51- 
UBF80 8'6 ZD152 816 6CD6G 32'- 708 15'- 
08689 716 OZ4 5'- 6CH6 101- 7H7 716 

UBL2I 211- A7 1116 6D2 41- 7K7 8l6 
UCC84 I0'6 CI 816 6D6 516 7Q7 UV- 
UCC85 716 C2 91- 6E5 101- 7R7 12'- 
UCF80 1316 C3 916 6F1 10'6 757 10'- 
UCH21 211- C5 10'6 6F6 619 7Y4 716 

UCH42 9'6 05 8'6 6FII 101- 8D3 4'- 
UCH81 8'- D6 101- 6812 4'- 9BW6 1216 

UCL82 10'- H5 9'6 6F13 101- OCI 1216 

UCL83 13'6 L4 5'- 6F14 101- 0C2 1716 

UF4I 7'6 LN5 416 6F15 1216 061 I5'- 
UF42 7'6 N5 916 6F19 1216 083 I5'- 
UF80 7'- R5 7'6 6F23 10'6 089 12'6 
UF85 716 S4 8'- 6F33 516 OLDII 1St- 

UF86 1216 S5 7'6 61-16 21- OLD I 2 I0'- 
UF89 616 T4 4'- 615 416 0813 I5'- 
UL41 8,6 U5 519 615GT 4'6 0814 19'- 
UL44 211- 2P 2419 616 3'6 0818 I5'- 
UL46 1416 3A4 Si- 617 5'- 105 2316 

UL84 7'- 3A5 10'6 617GT 7'6 2A6 616 

UL85 716 3Q4 8'- 6K7 2'- 2AH8 91- 

UM80 10'6 3Q5 9'- 6K7GT 816 2AT6 716 

URIC IS'- 3S4 7'- 6K8 5'- 2AT7 
UU6 19'- 3V4 8'- 6K8GT 916 2AU7 816 

UU8 211- 504 41- 6K25 18'- 2AX7 716 

UU9 716 5V4 719 6L1 . 131- 2AU6 1716 

UY IN 1216 5Y3 8'6 6L6 716 2BA6 716 

UY21 1516 5Y3GT 816 6L18 101- 28E6 7/6 
UY41 7'6 5Z4 9'6 6L19 1716 2BH7 I0'- 

14A97 

14A100 

I6RD 2-2-8-I 

16RE 2-1-8-I 

I8RA I-I-8-1 

25'- 
27'- 
Ii'- 
8'6 

416 

TERMS OF BUSINESS C.W.O. or C.O.D. 
2h9 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. PER VALVE 

2C8 8'6 
2J5GT 4'- 
2J7GT 8'6 
2K7GT 51- 
2KBGT 101 - 
2Q7GT 616 
2547 816 
2SK7 6'- 
25Q7 816 
2SL7 81- 
25N7 101- 
333 1216 
41-17 I01- 
4R7 10'- 
4S7 I51- 
9AQ5 8/- 
9136G 21'- 

2001 101- 
2062 17'6 
20L1 1716 
2081 25'- 
2083 25'- 
2084 22'- 
2085 25'- 
21 B6 12'- 
25A6 81- 
2546 ß'- 
25Y5 81- 

25Z4 716 
25Z5 81- 
25Z6 81- 
27SU 17'6 
30C1 916 
30F5 10'- 
30FLI 10'6 
30LI 916 
30415 1116 
3084 21'- 
30P12 10'- 
30816 91- 
30PLI IS'- 
30PL13 12'6 
35L6GT 816 
35W4 716 
35Z3 1016 
35Z4 716 
35Z5 816 
40SUA IS'- 
41STH 21'- 
42 1216 
SOCS 101 - 
50L6 816 
50CD6G 

3616 
53KU 12'6 
75 81- 
78 716 
80 91- 
85AZ 1216 
I858T 30'- 
305 9'6 
807BR 51- 

SPECIAL OFFER 
EABC80 6'-, EAC9I 4'-, EB9I 4'-, EBF89 8/6, ECC8I 519, 

ECC85 8'-, ECC9I 41-, ECH81 81-, EBC33 4'6, EF39 4'-, 
EF50 3'6, EF80 S'-, EF85 S'-, EF9I 4'-, DF91 41-, EL84 619, 

PCC89 916, PL84 91-, UABC80 71-, UBF89 716, UF4I 716, 

UL41 816. UF89 616, 01.84 71-, UY85 7'-. W81 61-, 
OZ4 Si-, 5U4 41-, 6AQ5 616, 6BA6 6'-, 6BE6 61-, 

6D2 4'-, 6K7 2'-, 6K8 S'-, 6L6 7'6, 6Q7 6' 6, 6SL7 6'6, 
6SN7 5'6, 6V6 416, 6X5 5'-, 8D3 4'-, 807 5'-, I2AT7 S'-, 
12AH8 91-, I28A6 7'6, 126E6 7/6, I2K7 S'-, I2Q7 616. 

OBSOLETE VALVES A SPECIALITY. 
QUOTATIONS GIVEN ON ANY TYPE 

NOT LISTED 
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0 Fluorescent Lighting 
0 
ill 

o 
O 
O 
O 
o 
1 

O 

0 
O Complete lighting fittings. Built -fn 
O ballast and starters -stove enam- 
O ailed white and ready to work. Ideal 
O kitchen, workshop -anywhere. 
0 Twin 20 approximately 27m. long 
0 Single 40watvproxima elyu Oft. gong 

0 
complets with one 40W tube, 39/8. Inductor 80 approximately 5ft. long complete with one 80W tube. 

O 49/6. Carriage and insurance up to 
150 miles 7/6. UP to 250 miles 8/6. O Clin. Miniature complete with 13 O watt tube. Ideal tor showcase or 

4 
position where miniature fitting is required. Complete with latest fin. diameter tube. 49/8 eaoh. Circular. Complete with 40 watt tube, 24.19.6. 

Carriage and Ins. 7/6 any type. 

Smallest Possible 2 -gang 

O 0 

O 0 
0 
0 0 
{} 0 
} 

0 With built In trimmers, polystyrene 
O cased, size only l x 1 z 7/161n., price 

- 
0 mattCh 21/1- 

..eP.P. 
input and 3P.P. out- () put transformers, 12 /6. Circuit die- 

O 
gram free with any of above. 0 
Transistor Set Cabinets 

0 
0 
O 

0 0 
0 
O Very modern cream cabinet, size 51 x O A z 1íín. with chrome handle, tuning O knob and scale. Price 7/6. plus 1/6 
O postage and packing. 
O 6pec1laall quotations for quantities. 
0 
0 0 0 
O 0 0 
0 0 0 0 0 
O 
O 

0 
O 
0 
O 
0 
0 
O BSAYHEAD TURRET TUNER 
0 With 

valves 19/8 Both plus 2/6 postage and insurance. 

Miniature Earphones 

For Transistor Circuits or Deaf Aid Very lightweight and easy to wear, cord almost invisible, good quality production of musio and voice, com- plete with miniature plug and socket ready to use -correct impedance OK for red spot and similar transistors. Crystal and Magnetic, 9/ -. Post and Insurance 1/ -. 

SPECIAL TV SNIP! 

i 

TRANSFILTERS 
Save alignment problems and improve 
performance. Use instead of I.F. trans- 
former. Complete with circuit 816 each. 

CHARGING SWITCHBOARDS 

Type A. 550 w. 18 v.- -contains three reverse current relays, one voltmeter rated 25 v. f.s.d., one main ammeter rated 40 amps. f.s.d., one secondary ammeter rated 15 amps, f.s.d. and two secondary meters rated 20 amps, f.s.d., one 2 ohm variable resistor, one 11 ohm variable resistor and two 1.2 ohm variable resistors. Complete in metal case 21L. bin. x 2ft. Bin. approx. 
Type 

42.15.0. 
1 

carriage 
500 y,,12damp lscontains one 19 ohm variable resistor and tour 1 ohm variable resistors. one main ammeter rated at 40 amps. f.s.d., four secon- dary meters rated at 20 amps. f.s.d. and one voltmeter rated at 50 volts, and two reverse current relays. Complete in metal case -size approximately 2ft. 6 in. x 

Connecting Leads for these switchboards with Nifam plugs 30/- each. 

BATTERY CHARGER BARGAIN 
Components Would Cost More 

Car Battery Charger -ready -made 
enamelled sheet steel llouvredd scoase. New. complete and ready to work. Rated at 12 v. 5 amps. and variable rate selector for trickle charging. also a meter to show charging rate. Suitable for 230 /250 A.C. mains. Special snip price of 65/-, plus 3/6 post and ins. 

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

LIMITED QUANTITY ONLY! 
Waterproof heater wire. 16 yds. 
length. 70 watts. Self regulating tem- 
perature control. 10 -. Post Free. 

THIS MONTH'S SNIP! 
"SUNVIC SI31 M ERSTAT" HEATER REGULATOR, suitable to Control elements or heaters up to 2,500 watts on A.C. The unit which is a ceramic body with bakelite case comprises a thermostat, adjustable for various temperature settings and in addition there Is a heater coil so that the thermostat can be used as an Intermittent Make or break (sim- merstat arrangement), thus giving complete control, SPECIAL SNIP PRICE of this unit is 12/6 plus 1/6 postage and insurance. COPPER 

volts. 2ft. long, 17/6 each. Posto2/6. Ideal for convector heater, which could be con- trolled by the above. 

i 

"Dim and Full" Switch 
Particularly useful for controlling 
Photoflood lamps which have only a short life at lull brilliance. This switch hags three positions; the area position 

brilliance Cor setting in 
up, 

the 
second position Is off and the third position full brilliance for the opera- tion shots. Also useful for con- trolling 

Price 32/9 each. post éd Ci unit diagram Included. 
Ditto but without the off position, i.e. d.p.d.t., 10 amp. 2/9. 

Morganite Potentiometers 
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, ay lc meg- Gans eah- valus avail - ablve: 5K ±5K, 100K ±100E i Meg. ± 
1 Meg. 2 meg. 32 meg. 

Component Storage 
Drawers 

Stout board construction, these drawers are Ideal tor small parts. 
with 

eeachl0orre 12 awers each 6 x 2i z 811n.,13/8. post 2/- 

Yaxley Switches 
1 Pole 3 Way i/8 
1 Pole 5 Way 

1 Pole 8 Way 
1 Pole 12 Way 
2 Pole 2 Way 
2 Pole 4 Way 
2 Pole 6 Way 
2 Pole 12 Way 
3 Pole 3 Way 
3 Pole 6 Way 
4 Pole 4 Way 
6 Position Shorting 
6 Pole 3 Way 
6 Pole 3 Way 
8 Pole 2 Way 
9 Pole 3 Way 
12 Pole 2 Way 

All parts for the 
"P.W. CITIZEN" 

available I 
Price as one parcel or separately. 
please send for list. 

750mW TRANSISTOR 
AMPLIFIER 

Ìe 

Bi- 

4 transistors including two to push - pull -input for Crystal or magnetic microphone for pick -up -feed back 
loops -sensitivity 6 m /v- output 1 

Speakers available. 
ohm speaker. 

62 Postage and Insurance 2/6. 00000000000000000000000000á7000000C}00 :400000000040p00}OOOOOOOOOOOOOt 
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A NEW LOOK FOR 

The "GOOD COMPANION" 
CAR RADIO & PORTABLE 

One of the finest of its kind available. IThe design is the combined efforts o 

our technicians and of those of several of the leading manufacturers in the 
country, and the resulting set has a performance as good as, if not superior to, 
those selling at 620 and more -It has the eight transistor set performance. Features 

include American Philco R.F. transistors and Mullard A.F. transistors - 
Q.P.P. output giving 750 mW -full coverage on Medium and Long -very fine 

tuning arrangement -excellent reception of difficult stations like 208-variable 
feed -back control -full tonal qualities- really superior looking cabinet size 

I I x 8 x Sin. approximately -car aerial attachment -several months' operation 
from battery costing only 316. 
Circuit employs six transistors and two diodes, it incorporates all latest refine- 
ments, and oscillator. I.F. Transformers are pre -aligned so no instruments are 

necessary. Anyone who can solder competently can make this set. The instruc- 
tions are fully comprehensive with plenty of illustrations. Service is available 

in the unlikely event of your getting into difficulties. All components fully guar. 

Price of all components 19.19.6 Post and Insurance 51- 

and Standard Cabinet Battery 3,6 extra. 
or with De Luxe Cabinet El extra. 

51K. 2 uses latest ceramic transfil- 
tern in place of the normal I.F. trans - 
tormera. This saves alignment 
problems 

and 
improves performance. 

Price 

AGENTS wanted to build up 
our Companion Receivers. Send 
addressed envelope for full 
particulars. 

The "POCKET COMPANION" is now ready! 
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 tuning con- 
denser in Superher circuit covering M.W. and L.W. Complete building cost STANDARD 
26.15.0. Battery 2 / -. Post and Ins. 2/6. Data free with parts or separately 2/6. CABINET 

DE-LU XE 
CABINET 261- extra 

MOST AMAZING BARGAIN! 
All components for the 

IMPROVED PIMPERNEL 

5 Transistor Radio 
that works really well ! 

ONLY 

69'6 
Postage and 

insurance 2'6 
Battery 21- 

This 
deremarkable . ovl Moving Coreceiver peakers Tuning Condenser. 

Volume Control with On /Off switch, latest type circuitry 
giving excellent station separation and ample volume at 
good tone. Push -pull output circuit ensures long life from 
PP4 battery. 
All components included for Medium Wave operation in 
handsome plastic case with carrying handle as illustrated. 

Demonstrations at all branches 
Circuit diagram FREE with parts or 2/- separately. 

OPTIONAL EXTRAS 
All components and switch for Long Waves .. .. 8/8 
Motif "Pimpernel" .. .. .. .. .. . . 

THE POCKET "4" 
Proved without 

doubt the 

easiest of all 

to make! 

0 
0 
{ 

{ 
a 
O 
O 
O 
0 
O 

á 
Q 
{ 
O 
O 
0 t 
0 
0 
0 
O 
Q 
O 
o 
O 
O 

O 
0 
O 
O 
O 
á, 

4 
O 

Circuit comprises 2 HF 
transistors refiexed to equal 4 

0 0 
stages. Permanent germanium diode 
and high gain AF output stage, fitted with 

O miniature speaker. proper tuning condenser, volume 
control and in case with handle as illustrated (less monogram). o 
completely portable. No aerial or earth required. Q 
Pocket 4 uses 3 transistors and 1 diode, price 42/6. plus 2/6 post and 

Insurance. 
Pocket S uses 4 transistors and 1 diode and has feedback control, price 

.0 
551 -. plus 2/6 post and insurance. 0 Prices are for medium wave models; long or medium versions 8/6 extra. 0 

GOOD RESULTS EVERYWHERE Q 

Nothing can be more disappointing than to find that despite care in 0 

and water pipe earth. 
just will rove good 

or in ail areas 
high aerial e 0 

guarantee all components for 12 months. Hundreds of testimonials 
received. Send in confidence. Plans free with parts, or separately 1/6. 

Demonstrations at all brarches. 0 
Q 

ELECTRONIC PRECISION EQUIPMENT LTD. 
post orders are dealt with from Eastbourne, so for prompt attention please past your orders to 66 Grove Road, 0 0 

Eastbourne, marked Department 7. Callers may use any one of the Companies below. 0 
286 London Hoed. pad. 2Fitlsbury Park. N.4.ß 

020 
anor Park, E_.12tk, 

42-46 
Hulaiio, Slidd ..11' Harrllessden, N.W.10. d 

Phone: CRO 35M Phone: ARChwaY 1049 Phone: ILFord 1011 Phony: PUlslip 5730 Phone :ELGar 4444 O 

Half day Wednesday Half day Thursday Half day Thursday Hait lay Wednesday Half day Thursday O 

0OO000 000000000 OOOO00000000 00OOOOOOOO :OOOO0000000OOO00000000004OOHi 
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BENTLEY ACOUSTIC CORPORATION LTD. 38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. Telepnone: PRIMROSE 9090 EXPRESS POSTAL SERVICE. ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M. ÓA2 1716 6F1 2712 12AC6 15/d 77 8,- 0L68 151. EF50(A) V. 12 6 UBL21 23110 Transistor* OB2 1716 6F6G 7r- 12AD6 1718 78 6,6 DL72 ISr- EF50(E) 51- UCC84 14'11 and diodes OZ4 5'- 6FI2 416 12AE6 1413 80 9'. DL92 71- EFS4 51- F3 6 UCC85 V. CGIC 31. IAS 61- 6FI3 11/6 I2AH7 8'. 83 151- DL94 716 EF73 10,6 UCF80 I7'- CG4E 31- IA7GT 12'- 6F23 10,6 12A1-18 1216 85A2 161- DL96 816 EF80 6'. UCH2I 23,10 CG6E 31. ICS 1216 6F24 12/6 12AT6 716 90AG 6716 DM70 716 EF85 6,. UCH42 916 CG7E 716 I D6 1016 6F33 716 12A17 61- 90AV 6716 EBOF 30'- EF86 10,6 UCH8I 916 CGIOE 31- IG6 1716 6H6 34- 12AU7 6'6 90C1 161- E83F 30'- EF89 9'- UCL82 11,6 CG12E 31- IHSGT 10'6 6J5 S,- 12AX7 716 90CG 3716 EIBOF 34'6 EF91 416 KT41 Q 4 6 UCL83 19'9 GD3, 4, 5, IL4 316 616 516 12BA6 B,- 101 13/6 EA50 2'- eF92 416 KT Q / UF41 9,- 6, 8 41. 'LDS S'. 617G 6l- 12BE6 9'- I50B2 18'. EA76 916 EF97 1317 0 6 UF42 1216 0A70 31. ILNS 51- 617GT 10,6 12BH7 21'9 I85BT 341- EABC80 9'- EF98 1317 T UF80 10,6 0A73 31. INSGT 1016 6K7G 51- 1215GT 416 304 1016 EAC91 416 EF183 1911 UF85 91- 0A79 31. IRS 616 6K7GT 61- 1217GT 916 305 10/6 EAF42 I. EFI84 12'6 20 S UF86 1814 OA8I 31- 1S4 91- 6K8GT 1016 12K5 1814 807 716 E534 2,6 EK32 816 K / UF89 9'- 0A86 41. ISS 61- 6K8G 616 I2K7GT 5/6 956 3'. EB4I 816 EL32 51- UL4I 9'- OA91 316 1T4 3/6 61(25 2015 I2K8GT 141. 1821 17,- EB9I 4r- EL33 12/6 UL44 2712 0A95 3,6 IUS 61- 6LI 23,10 12Q7GT Sr- 4033L 1216 EBC3 23,10 EL34 IS,- 4( ) UL46 1416 OA2I0 I1,- 2P 27,2 6L6G 81. 125A7 816 5763 12'6 EBC33 51- EL38 27,2 KTZ63 7r SP UL84 816 0A211 201. 3A4 61- 6L6M 916 125C7 816 7193 5'- EBC4I 816 EL41 91- UM4 1748 0C16 481 3AS 10,6 6L7GT 716 12SG7 7,- 7475 716 EBC8I 8'- EL42 10,6 UM34 1718 OCI9 481. 387 1216 6L18 131- 12SH7 8,6 9002 5/6 EBF80 9'- EL8I IV- 2 UM80 1518 0C22 281. 306 51- 6LD20 1614 12517 816 AC/PEN EBF83 14,3 EL83 2015 URIC 1911 0C23 871- 3Q4 716 6M7 8'- 12SK7 6'- 5-pin 23,10 EBF89 916 EL84 7,6 UU6 2015 0C26 251- 3Q5GT 9'6 6P28 2712 125Q7 1116 7-pin I5'- EBLI 30/6 EL85 14,3 ! 2 UU8 2712 0C28 251. 3S4 71- 6Q7G 616 12SR7 816 AC2PEN! EBL2I 23,10 EL86 1718 N37 UYIN 1911 0C29 451- 3V4 7,6 6Q7GT II'- 12Y4 10,6 DD 1216 EBL3I 23,10 EL9I 5,- UY2I 17'. 0C35 2516 5R4GY 1716 6R7G IOr. 19AQS 10/6 ACEPEN 716 EC52 516 EL95 1016 UY41 716 0C44 I I'. 5U4G 616 6SA7GT 816 19H1 10/- AC/TP 341- EC54 61- EL820 19,1 3 UY85 71. 0C45 101. SV4G I0r- 6SC7 7'6 20D1 1518 ATP4 51- EC70 1216 EL821 27,2 VMP4G IS1- 0065 2215 5Y3 616 6SG7GT 81- 20F2 27,2 AZI 1911 EC8I 2716 EL822 19,6 P61 I 10 VMS4B IS'. 0066 251. 5Z3 2015 6SH7GT 81- 20LI 2712 AZ3I I0'- EC92 1317 EM34 9,6 P 4B 6 VP2 1216 OC70 616 5Z:4G 9,- 65J7GT 8/- 20PI 2712 AZ4I 1413 ECC32 516 EM7I 23110 PC 8 VP4 1St- OC71 616 6A7 1016 6SK7GT 61- 20P3 23'IO 836 IS'- ECC33 846 EM80 91- VP2B 1416 0072 81. 6A8 91- 6SL7GT 616 20P4 2712 BL3 716 ECC34 2512 EMBI 9/- P S VP4B 23110 0073 161- 6AC7 41. 6SN7GT 5/6 20P5 23110 CI 1216 ECC35 8'6 EM84 10,6 VPI3C 7'- OM B'- 6AG5 516 6SQ7GT 91- 25A6G 10,6 CIC 1216 ECC4023'10 EM85 1718 6 VP23 616 OC77 I51- 6AG7 7/6 6SS7GT 81- 25L6GT 18'- CELI 2712 ECC81 6'- EN3I 531- PC VP4I 61. OC78 81- 6AKS 81- 6U4GT 1216 25Y5G 101- CBL3I 23,10 ECC82 616 EYSI 9,- VRIOS 81- 0031 W. 6ALS 4r. 6U5G 716 25Z4G 916 CCH3523110 ECC83 716 EY33 171. VRISO 716 0C139 241- 6AM6 416 6U7G 816 25Z5 9,6 CK506 616 ECC84 91- EY84 141- 3 6 VT6IA S,- OC170 1316 6AQ5 716 6V6G 71- 25Z6G 10'- CL33 1919 ECC85 816 EY86 91- 6 VT50I S'. OC17I 1416 6AT6 7'. 6V6GTG 81. 27SU 20/S CV63 1016 ECC88 18'- EZ35 61- PC W76 516 OC200 1616 6AtJ6 101. 6X4 51. 28D7 7'. CYI 19/I ECF80 10,6 EZ40 71- PC 8 WIBM 61- 0C203 241. 688 5'- 6X5GT 61- 30C1 81- CY31 11'- ECF82 1016 EZ4I 7'- 6 W107 19'1 OCP7I 2916 6BA6 716 6/30L2 10r- 30F5 61- DIS 1016 ECF86 2015 EZ80 71. PE W729 2015 Ill 40'. 68E6 61- 787 816 30FLI 101- DAC32 1016 ECH3 27/2 EZ8I 7'. X41 ISI. 712 451- 6BG6G23110 7C5 81- 30LI 8'- DAF9I 61. ECH2I 23,10 FC4 IS'- X61(C) 1216 T13 50'- 6BH6 81- 7C6 8'- 30LI5 1116 DAF96 816 ECH35 616 fW4/500816 6 205 X63 91. TPI 401. 6816 61. 7H7 81- 30P4 121- 0041 1413 ECH42 91- FW4/800 B'6 X65 1216 1P2 401. 6BQ7A 151- 7R7 1216 30PI2 716 DET25 7,6 ECH8I 9'- GU50 4116 23 0 X66 1216 TSI 101- 6BR7 1216 7S7 9/6 30PLI 1016 0F33 I06 ECH83 1413 GZ30 91. X7611 141. TS2 12,6 6BR8 19/1 7V7 816 30PLI3 1316 DF66 I5'- ECL80 91- GZ32 101- X78 231.10 TS3 IS'- 6BW6 816 7Y4 716 35A5 2119 DF91 3/6 ECL82 10/6 GZ33 2015 X79 23110 TS4 241- 68W7 61- 8D2 3'6 35L6GT 916 DF96 8'6 ECL83 19,9 GZ34 14,. X109 )N8 V30/10P 28'6 
6C5 6/6 9D2 

6 
148 35 

35W4 
19/1 DH 3 6/6 EF9L 23 10 HABC80 p/5 p 

7 XD(1.5) 616 VC/R2 913 
6C6 6/6 10CI I31- 35Z4GT 6/- DH76 51- EF22 141- ' 1316 

XFGI 1815 XA101 91. 
6C9 136 I0C2 2T2 35ZSGT 91- OK32 12r- EF36 4'- HL2 716 P 

XFY12 916 XA102 I 1. 

6C10 91- IOFI 2712 43 I0'- DK9I 6'6 EF37A 81. HL23 ISIS 
96 XFY34 18/- XAI03 11: 

6CD6G 3715 IOLDII 1614 5005 101- DK92 91- EF39 516 HL23DD 716 
XH((I.5) 616 XAI04 Iß1- 

OCHE. 91- 10P13 151- 50CD6G DK96 816 EF40 151- HL42DD 
XSG(I.5)616 X8102 61- 

606 616 10P14 1919 37/5 DL33 916 EF4I 9'. 1919 UBF80 9/. 
Y63 

1716 XBÌ04 716 6E5 12,6 12A6 §/- 50L6GT 916 0L66 1716 EF42 10/6 HN309 2512 UBF89 916 Z77 4/6 XCI01 6'6 PLEASE NOTE THAT WE DO NOT SELL SECONDHAND GOODS OR MANUFACTURERS' RE ECTS 

HVR2 20,- PY32 ' 
HVR2A 61- PY80 716 
KF35 816 PY81 81 
KL35 816 PY82 7', 
KLL32 2512 PY83 816 
KT2 S'- PY88 1317 
KT33C I0,- PZ30 2015 
KT36 3017 QP2I 7r. 

13,10 P25 14,6 
44 1216 SISO IS 

KT6I 12,6 10/6 
K 63 71- R 12 91- 
KT66 I5'- R18 141- 
KT88 24/- RI9 ' 
KTW6I 6'6 RGI/240A 
KTW62 7'6 541- 
KTW63 6'6 RK34 7'6 
KTZ4I 81. SP 4(7) 1416 

L63 66 SP42 11,6 
MHL4 7'6 SPEI 316 
MHLD6 12,6 SUB 27' 
ML4 8,6 T41 91- 
MS4B 23110 TDD4 12,6 
MU12 14 81- TH41 271 

23110 TP22 IS'- 
N78 2015 TP25 IS'. 
N108 23,10 TP2620 341- 
N308 21,11 TY86F 1317 
N339 IS/- U12/14 8'6 

r 

ABC80143 UI9 r 

PCC85 916 U24 3017 
PCC88 181- U25 18' 
PCC89 11,6 U26 10'. 
PCF80 8'- U3I 9' 

F82 1016 U33 27/2 
PCF84 I7'- U35 27'2 
PCF86 1St- U37 2712 
PCL82 101- U45 13/6 
PCL83 10,6 U50 61 

L84 12/6 U52 66 
PCL85 17'. U54 20/5 
PCL86 17r. U76 '. 

NA423'10 UI91 171- 
PEN25 416 U201 17'. 
PEN45 196 U25I 141- 
PEN46 71 U281 ' 
PEN383 U282 2312 2U301 3110 0 

U329 I4'. 
4020 34r. 1.1339 I7'- 

PL33 I9/9 U403 171- 
PL36 I24- U404 816 
PL38 2712 U801 3017 

1016 U4020 1911 
PL82 7/6 UABC80 9'- 

L83 91- UAF42 916 
13'- UB4I 121- 

PL820 1911 UBC4I 8,6 
PM84 17,8 UBC8I 1116 
PX4 1016 
PY3I IV- 

Resistors, f watt Sd., I wa t 6d., close tol. I' -; Standard tubular condensers, .001 -0 .I mFd 9d.; Midget ceramics, any size, 9d.; Low voltage electrolytics 1,6; Sub -miniature elettro- Line output transformers, scan coils, hori lytics, 31 -; Wire -wound resistors, 5 watt 1,3, 10 watt I16; Filament transformers, 6.3 v. zontal and vertical output TX s, horizontal tapped at 4 and 2 v., 10,6; Valveholders from Sd.; Volume controls, less switch 3' -, with and vertical blocking TX's. Delivery from double 
poi .3 amp, 

switch 
ohm, 6 droppers, .1 amp, 2000 ohm, .15 amp, 1500 ohm 6r, .2 amp, Prices omE39for quote or sent C.O.D. 

ALL GOODS BRAND NEW 
WAVE CHANGE 

SWITCHES. ALL S13 

I pole, 3 way. 2 pole, 6 way. 

, SUBJECT TO FULL MAKERS' GUARANTEE, AND ACTUALLY IN STOCK. METAL RECTIFIERS Full List wth ratings free for SAE. 
I4A86 1716 148130 I4RA 1 -2-84 211- 18RA 1- 1.164 616 I4A97 25'. (FC3I) (PC116) 14A100 271. I6RD 2 -24.1 121- IBMM 14.8.1 114 21'- RM-4 141- 14A124 28'- I6RE 2 -14.1 8'6 18RD 2.24.1 1S'. 7111 RM -5 1916 14AI63 38r. 18RA 1-1-8 -1 416 (FC124) RECTIFIERS. OUTPUT 120 VOLTS AT f AMP. TWO IN SERIES GIVE 240 VOLTS AMP. NO LARGER THAN A RESISTOR. 816 EACH. TROLYTIC CONDENSERS Wire -ended tubular 8 x 8 mfd., 450 v. 31- 

DRMIB 
DRM2B 
DRM3B 

pole, 12 way. 3 pole, 4 way. LW7 
4 pole, 2 way. 4 pole, 3 way. RM-0 
JUST OUT. MIDGET SILICON 

AT { 
Standard Can ELEC 

32 x 32 mfd., 450 v. 519 60x250m 
50 x 50 mfd., 350 v. 71. 100 x 400 m H x 120 mfd., 350 v. 813 100 mfd., 2 
Post/packlne charge 6d. per Item. 

Any parcel insured against damage in transit for only 6d. extra. Shop Hours 8.30.5.30. Early Closing Saturday. 

131. RM-1 5,3 
15,6 RM-2 716 
1516 RM-3 7,9 

r 

14B261 1116 
I4RA 1-2.8-2 17/6 

(FC101) 
I6RC I-1-16-1 B'6 

fd., 275 v. 916 8 mfd. 450 v. 119 16 x 16 mfd 450 v 41. fd., 275 v. 12/6 I 200 mfd., 275 v d,- 16 mfd 450 v 219 32 x 32 mfd 350 44 75 v. 3- 100 x 200 mfd 275 9'6 32 f 1 v. m d., 450 v. 319 8 x 16 mfd., 450 v. 319 Orders over L3 post free. C .O.D. 2'6 extra. FulI List, with Terms of Business, 6.1. 
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The decision is YOURS. To be a 

success in your chosen career; to 
qualify for the highest paid job .. . 

to control a profitable business of 
your own. ics home -study courses 
put your plans on a practical 
basis; teach you theory and practice; 
give you the knowledge and experience 
to take you, at your own pace, to the 
top. 

Technical 
Training 

in Radio, 
Television 

and 
Electronics 

Engineering 
with 

ICS 

Choose the RIGHT course 

RADIO & TELEVISION ENGINEERING 

INDUSTRIAL TELEVISION 

RADIO & TELEVISION SERVICING 

RADIO SERVICE AND SALES 

VHF /FM ENGINEERING : ELECTRONIC 

COMPUTERS & PROGRAMMING 

ics provides thorough coaching 
for professional examinations: 

Brit. I.R.E., City and Guilds Tele- 
communication Technicians, C. & G. 
Radio & TV Servicing (R.T.E.B.); 
C. & G. Radio Amateurs. 

LEARN AS YOU BUILD 
Practical Radio Courses 

Gain a sound up-to- professional- 
standards knowledge of Radio 
and Television as you build YOUR 
OWN 4 -valve T.R.F. and 5 -valve 
superhet radio receiver, Signal 
Generator and High -quality Multi - 
meter. At the end of the course 
you have three pieces of permanent 
and practical equipment and a fund 
of personal knowledge and skill. 
ics Practical Radio courses open a 
new world to the keen Radio 
amateur. 

THERE ARE ICS COURSES TO 
MEET YOUR NEEDS AT EVERY 
STAGE OF YOUR CAREER. 
FILL IN AND POST THIS 

COUPON TODAY. 

You will receive the FREE 60 page 
ics Prospectus listing examinations 
and ICS technical courses in radio, 
television and electronics PLUS 

details of over 150 specialised 
subjects. 

Other I C S courses include: 
MECHANICAL, MOTOR, 
FIRE, ELECTRICAL & 
CHEMICAL ENGINEERING. 
FARMING, GARDENING. 
ARCHITECTURE & 

WOODWORKING. 
SELLING & MANAGEMENT. 
ART. PHOTOGRAPHY, 

etc., etc. 

PLEASE STATE ON COUPON 
SUBJECT YOU ARE 
INTERESTED IN . . 

v 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

(DEPT. 170) INTERTEXT HOUSE, PARKGATE.RD., LONDON, SWII 

PLEASE SEND FREE BOOS ON 

NAME 

ADDRESS 

OCCUPATION AGE 
2.82 
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HAll VERSONS 
GREAT OBSOLETE VALVE LIST 
DON'T DISCARD THAT OLD SET! GET A NEW VALVE FROM US AND KEEP IT WORKING. -ALL VALVES NEW GUARANTEED IN ORIGINAL BOXES GENUINE MULLARD, 

MAZDA, MARCONI, ETC. POSTAGE & PACKING 6d. PER VALVE. 
A30D 9/6 D4 6/- EL3 5/- 
A50A 9/6 D41 10/6 EL81 6/- 

70B 12/8 »424Ó 10/8 EL33 12/6 
A700 17/6 D49 
A700 1706 D63 1658 EL 35 18/8 
AC/PEN 

/ 
D439 10/- 01.37 18/6 

EL38 18/6 
AC/HL i'1/8 DAR1018/8 EL60 10/6 
AC/ME 16/- DC/HL 10/6 MR 12/8 
ACP4 18/8 DC 8G 10/- EM4 12/6 

ACISC 10/6 2 /0 
DD-PE 

18/6 EZ1 9/. AC/52PEN DD13e 18/6 EZ3 9/- 
28/8 DD41 12/6 F02 16/- 

AC/59 18/6 DD101 10/8 F04 16/. 
AC/B1:V17 DD207 10/6 FC13 15/- 

16/6 DD620 
AC/TP 80/. DD402010/8 

FCW43C 6/- 
AC/121118/6 10/8 8/6 

DDL-4 88 (ITIC 86 C2HLI10 DDT2 8%6 GTD4B 10%6 
AC/2PEN DDT13 10/6 GTD4C 10/6 

AC3 10%6 DH768 6/- 07.32 10%- 
AC4 10/6 011101 8/- H13 12/6 
A05/PEN 1)163 18/- 3630 12/6 

A05/PEN /8 1711.82 
12/8 H42 12/8 

6 H63 12/8 
DD 12/6 131.810 1Ó 6 H141D 12/6 

AGB 10/6 D7141 7/6 11024 10/6 
AG12270 DC20 10/6 HP4101 

10/6 
ALI 8/6 DO l 10/6 g HP,H 
APP4A 8/8 »WO 
APP417/6 DW4/50Ó6 HP411510/6 B 
APV4 8/6 16/6 10/6 
ARP38 5/6 
ARTH2 6%8 EB41 9%- HL18C 15%- 
A84120 12/6 E834 1/6 36723 16/- 
AT H 4S 10/6 EBC3 18/6 111A1 18/. 
ATP4 6/- EBC33 6/- 11IA1DD 
AW2 6/- EB081 8/- 18/- 
AW3 6/. EBF11 9/- HL42DD 
AW6 5/- EB1,2118/6 18/- 
AZ1 18/7 E031 6/8 111A8 18/- 
AZ2 18/7 E050 6/- 81.13313D 
AZ11 18/7 E052 6/6 21/. 
AZ31 9/6 E063 6/6 H1.11320 21/- A250 12/6 E064 5/6 HVR2 18/. B21 15/- EC90 13/- 11VR2A 7/- 
1336 16/- ECC31 6/8 HW /30 18/6 B65 7/6 ECC32 5/6 K230 8/6 BR201 10/. E0033 8/6 11300 8/6 
B21050-50 ECHI 18/6 K30K 8/8 

10/. ECH34 5/. K402 8/6 E0900 10/. ECH25 5/- K5011 12/6 
Cl - 

12/6 EE50 4/- K7OB 12/6 010 12/8 EF5 6/- K80B 12/6 WEND» EF6 10/- KBC32 10/8 
18/8 EF8 16/6 KB/Z 10/6 

C100 8/6 ENO 18/6 KCF30 10/6 
0200 8/6 EF11 18/6 KF86 7/6 
C230 8/6 EF37A 11/- KK2 10/6 
036A 
CBLl 21/- EF50 6%8 KT2 168 
CL4 21/- EF51 6/- KT24 10/- CY1 16/8 EF54 5/. KT31 18/- 
CY10 16/8 EK2 8/6 KT39 10/- 
CYS2 11/. E1132 8/6 KT33C 10/- 
CV1092 6/8 EL2 5/- 

KT36 98/- 
KT41 17/8 
KT42 22/- 
K144 12/- 
KT46 12/. 
KT55 12/- 
KT60 12/8 
11171 12/8 
KT74 12/6 
KT76 12/8 
KTW03 5/6 
KTZ41 7/- 
KTZ68 7/- 
L12 8/- 
121 8/- 
1312 8/- 
L83 6/- 
LP2 8/- 
LP4 6/- 
LP220 8/- 
LV198 10/- 
11E41 12/- 
2E91 12/. 
11114 7/6 
MH41 8/6 
MH41 
(5 Pin) 14/8 
MH4105 

MHL4M18%8 
MKT4 'PPS /40010/- 

MKT4 
14/6 

A 9% PPSS - 
(7 Pin) 14/8 PP3521 9/- 
14L4 7/6 PT-10 10/- 
MLB 7/6 P1230 
MPT42 18/-(4 Pin) 8/- 
118/PEN PT230 

MB PEN 
12/6 

(7 Pin) 12/6 
MS/PEN-4 
(7 Pln) 18/6 
M8/PEN B 

18/8 
MBP4 
(5 Pin) 12/6 
MBP4 

MU1n) 
10/6 

MU14 8/- 
N14 18/6 
N16 1816 
217 18/6 
N41 17/6 
N108 18/8 
2145 18/6 
NR54 18/8 
05411 7/- 
OA4 6/. 
003 9/. 
003 8/- 
OMI 9/- 
024 9/- 
P2 7/. 
P2 
(4 PPG 7/- 
P220 9/- 
P220A 9/- 
P240 9/- 

K135 18/8 P22A 7/- 

P41 9/- 
P215 9/- 
PA20 9/- 
PC/PEN 
(5 Pin Bide 
Terminal) 

18/ 
PL33 18/8 
PM2 7/- 
PM2A 7/. 
PM2B 7/- 
P112)11.19/. 
P14'2M 9/- 
PM3 9/. 
PM3A 9/- 
PM4 9/- 
PM4DX 

PM5B 9/- 
1.141231 9/. 
PMS2A 10/- 
PM22D 10/. 
PM24A 10/- 
PM24M 10/- 
P1425 10/- 
PM202 10/- 
PM220 10/- 
P102419 10/- 
PP3/250 8/- 
PP4 9 

RS 9/- 
RGl 86/- 
B11A 9/- 
B11D 9/- 
B-130 10/- 
8215VM 9/. 
8D6 7/- 
817,20 9/- 
8»61 9/- 

8P4 12/6 UCLH11 14/8 
8174 (5 Pin UM34 18/- 
Met) 12/6 URIC 18/- 
8P4B 12/80R3 16/- 
13P8 12/6 UU7 16/. 
0P13 12/8 UU8 28/. 
91,13C 12/6 U030/250 
8P22 12/6 18/6 
8P41 123 000/50 
BP42 12j8 (4 Pen) 218/8 
817130P 12/8 UY11 15/- 
62.132 12/ 
8P141 12/6 V17131 12;- 

8P216 12/6 VM54B 12/6 
8P220 12/8 VO4 12/6 
8P1320 12/6 VP2 10/- 
SP2220 12/8 VP2B 10/- 
58210 12/8 VP4 12/6 
8111 12/6 VP4A 18/6 
81725 10/6 VP4 
802150 10/6 (5 Pin) 10/6 
13112150A VP13A 12/8 

10/8 VP22 8/6 
T4D 10/8 VP29 5/6 
T31 10/8 
T40 10/6 
TDD2A l2/8 

PV30 ) 8%.TDD25 12/6 
PY31 15/.111130 12/6 

TH300 12/6 
T11232115/6 
TP'22 12/6 

12/6 
TP26 12/6 

TP'2620 12/6 
18E4 12/8 
TSP4 12/6 
TT4 12/6 

TT12 12/8 
18 9/6 

U17 9/6 
1319 25/- 

022 8/- 
U23 12/6 
31 9 

1333 18/8 
U35 18/6 
U47 9/- 
U50 6/8 
U54 6/6 

U251 18/--!!%24 21/- 
U282 18/8IX41C 14/- 
0309 18/6 X61 10/- 
U339 14/- X71M 12/- 
U403 15/- X8G 6/- 
U4020 9/- Y63 0/. 
UAF41 11/-'214 8/. 
UB41 10/. 7.21 0/. 
UBL21 18/8 Z31 8/8 

263 7/8 
266 15/- 
Z90 12/. 6Ch 
28159 12/- 
29160 12/- 
1A4E 8/- 
1AbGT 6/- 
1A6 18/- 
105 10/- 
1CSGT 12/- 
1D0 10/- 
1F5 10/- 
1F5G 10/- 

1F7 10%- 
1060T 16/. 
II.AO 12/- 

4 10/- 

VP41 6/- 
VP102 10/6 
VPTA 10/6 
VPT4 10/6 
VR19 9/- 

2 14/- 12/8 VR55 8%8 
P230 18/- VR68 8/8 
PEN4VA/5 TH / VR75 8/6 

15/. VR91 8/8 
PEN4VB TP2A VR92 8/6 

17/6 VR118 8/8 
PENIS 15/-TP1340 / VR135 8/8 9/66K25 18/- PEN860 VR138 8/83D8 5/- OLIO 18/6 28/.T E VR137 8/83L38 8/-6L7 8/8 PE240DD VR505 8/64D1 8/. OL7G 6/6 
PEN44 28/- T 

VR105308/64TPA 
12%-6119 18/6 PEN45 18/- VT25 6/- 4TPB 12/. 31.1)20 14/- PEN46 18/- U VT61 8/- 4TSA 12/- 6N1 9/. PEN220A / VT100 IQ- 4T617 12/-6N7 7/- 

PEN42828/.U21 VT109 6/-5B1261M16/-BN7MT 7. PEN453DD VT119 6/-5040 8/-6P1 12/- 
PENA417%6 U /6 VT202 

6/- 
- 57..3 10%6 6P26 17/6 PEND» VT203 6/- 57A 9/- 6P28 18/6 1380 (7 PIn) VU39 6/- OAS 10/6 6Q7G 8/6 22/- / VU111 6/- 6A4 10/86RY 9/. PEND» U W21 8A8 10/66R70 9/- 4040 22/. U (1 Pin) 9/- WOG 10/6 80A7 8/. PT4 17/8 U74 8/- W21 6A7 10/- QP21 8/-U76 O/-(7P(n) 12/-OA8GT 8/6 

QP22B 6/- U81 ' 12/- W81 12/- 6ABS 8/8 
QP25 12/6 1384 15/- W D40 18/- OA87 8/0 
QP280 12/613201 16/- WT40 16/- 8AC7 8/- 

SAGS 4/.130.77 8/- 19 %3 8/6 80 9/. 
6B4 6/- 68J70T 8/- 10E2 18/8 83 12/- 625 5/- 68917 6/- 20P1 18 /8 84 12/- 
6B7 6/- 6891756 e/- 20P4 18/6 8561 18 /8 
6B7M 7/6 050)701 9/. 45A60 10 /- 87 12/- òB80 5/- 6810 8/- 2518 10 /- 89 121 - OBAG 7/6 6887 8/- 25Y2 10 /- 117Z6GT 
610066 21/- (TOG 12 /- 2515G 10 /- 12 /- 
0C4 5/-13111G 7/- 2524 9/8 154V 9/- 
1 C5 0/- 0070 8/- 27 ß/6 104 V 9/- 6050 0/- 6U8» 8/. 28D7 8/- 202DDT 

61/8 12/- 6W7G 9/- 3OLT 7/- 202PT 16/6 0080 12/- 6X5 6/- 30E2 11 /- 2028TH 
60115 8/- 6X50 8/- 31 12 /./ 16/6 6032 9/. 6X6 6/- 34 12/- 202VPB 
6151 7/- 818 6/- 348 12 /- 16/6 
6D6 6/6 6Z5 8/6 35 18 /- 203THA 

6U8G 6/6 
82b/1225ß 35A5 

17/6 210150 16/8 8F1 18/6 7A3 17/6 3SZA 17/8 210LF 16/6 

16/6 

8F5G 9/. 7A7E 11/ -3525 8/- 210VPA 
61,60 7/- 7B8 14/- 36 9/. 18 /6 
6F7 7/- 7C5 7/- 39/44 111- 21500 18/8 
OF8 9/- 708 7/. 40 11/- 22036PT 
6F8G 9/- 7D3 9/- 408ÚA 14/- 18/6 1Lß 6F11 18 /- 707 9/. 91 12/- 22OPT 18/6 111;8 10/. 
6F11 

3/6 7158 9/. 41E 12/- 220T 16 /8 1LD5 4/- 6F13 11 /. 7K7 11 /- 411400 12/. 230PT 16/8 1LE3 9/- 8F14 12/- 7N7 11 /- 41MHF 18 /- 302 10/8 
10)5 9/- 6E15 14/. 7Q7 11 /- 4151HL 12/- 304 10/8 154 9/. 6E32 10 /- 7Y4 8/84121.5' 12/- 359V 8/8 
1 W4 9/. 006 5/- 8A1 6/8 91MP 12 /- 102 /PEN A 124/350 6116G 6 / -ßD2 8/. 41MPG 12/. 18 /6 
1W41500 

C/9 
011601 8/. 9D2 4/- 41MRC 12 /- 4(7 Pin) 18/8 

2A3 
14/0 
8/6 635 7 6/- 101714 11/6 41MT8 12/- 4510 8/8 2A5 8 /66J56T 5/ -101714 18/. 41MXP 12/ -505 8/6 2D4Á 8/6 617 7/- 12A4 5/- 418TH 12/- 568 8/8 2D4B 8/6 6Jß 9/. 12A8 8/- 44 11 /- 6)5.3T 8/6 2D13 8/6 63ßG 7/- 12A117 7/- 42MPPEN 774 8(0 2013A 8/6 6380 12/- 12AM76GT 17/8 807 2D150 12/6 5K5 8/. 12/- 42MPT 11 /- 832 81/6 

2 -P 22 /- 6917 4/- 121326 9/- 42/0T 17/6 879 8/6 2X2 4/600470 4/ -1208 9/- 420101) 994 8/8 222/879 69190 10 /8 1215 4/- 11 /- 956 5/- 
121501 4/8 428PT 11 /- 1130 8/6 
12J7 9) -43 9/81701 8/6 
1287 BI- 44 9/8 1981 8/8 
12K8 11 /- 4480 10/- 2050 8/6 
120A7 7)6 45 10/. 2051 8/6 
128(117 8/- 40 10/- 2101 8/6 
12ßF7 8/- 4716 30 /- 2161 8/0 
158G7 /0 47140 11 /- ,2120TH 
120.77 7/8 50A6 11/- 18/6 
120K7 5/- SSS 11 /- 406ßA 17/6 
12ßL7 9/. e,8 11 /- 41187 10 /0 
1250)7 9/. 57 11 /. 4687A 10/6 
12987 8/- 61 11 /- 015311/05 
12807 8/- 61BT 11 /. 12/6 
127.3 8/8618 PT 11/.7198 8/6 
139PA 12,- lOBT 11 /. 7475 8/6 13VPA 1102//. 9/. 8012 12/6 
14117 
1468 18/- 7OLY 8/.9002 18 /1 

007 7/. 14165 12/8 73 8/. Barretee, 
69F7 8/- 15A2 8/876 8 /.101 -0E0 
6SFY 11/- 15D2 8/8 77 8/- 14/6 
68G7 8/. 18 8/6 78 8/.1904- 
ß8H7 8/ -19 8/6 79 8/- Philips 14/- 

TELEVISION TUBE BARGAINS 
COSSOR 108K 10 -in. New & boxed, 

15/- plus 6/- P. & P. 75K 10- 
in. New & Boxed, 15/ -, plus 6/- P. & P. 
Ion trap magnets to suit the above, 2/9, 3d. 

P. & P. 
REBUILT TV TUBES. We can supply all 
types and all sizes of quality rebuilt tubes at wry competitive prices. Write, call or 

'phone for your requirements. 

DON T FORGET HARVERSONS 
FOR ALL YOUR COMPONENT 

NEEDS 
Limited advertising space prevents us from displaying all our stocks, but we 
have almost everything that the home 
constructor is likely to need. It will pay 
you to ask us first, our prices are very 

favourable! 

MODERN VALVES 
We have vast stocks of all 
types of modern valves - 

All at bargain prices 
Refer to our list in December 1961 
"Practical Wireless ", or write, call or 
phone for your requirements. 
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TURN OVER 
FOR ADDRESS AND 

MORE BARGAINS 

2 BAND SUPERHET CHASSIS 
with Speaker ONLY £4.19.6 

Plus 616 Post & Packing. 

A quality 4 valve AC /DC superhet chassis made by a world famous 

manufacturer. Long and Medium wave coverage. Fitted with a 

cord and drum reduction tuning drive and attractive illuminated 
glass dial (size 6i x 24in.). Controls: Volume on /off, tuning and 

wave change. The receiver is self -powered, employing a mains 

dropper and a valve rectifier. Chassis dimensions 64 x 9 x 54in. 

high. Supplied complete with a good quality 5 -inch loudspeaker, 
valves (UCH42, UAF42, UL4I, UY41), AC /DC mains input lead, 

ivory knobs, etc 
DON'T HESITATE, ORDER NOW! This unbeatable 
bargain is bound to sell out quickly at only E4.I9.6, plus 
616 post and packing. 

A.M. RADIOGRAM CHASSIS 

A chassis of distinction, by a famous 
maker. Covering Long, Med. and Short 
Waves, plus gram position, this chassis 
(size 154 x 7 x 64in. high) incorporates the 
latest circuitry, using fully delayed 
A.V.C., and negative feedback. Controls: 
Tone, Vol. On /Off, W /Chance (L.M.S. and 
Gram). Tuning. Tapped input 200 -250 v. 

A.C. only. An attractive brown and gold 
illuminated dial with matching knobs, 
make this one of the most handsome, 
in addition to being one of the best 
performing chassis yet offered. Complete 
with valves (ECH81, EF89, EBC81, EL84, 
EZ81), knobs, output transformer, leads, 
etc. OUR PRICE ONLY £9.19.6 
416 post plus & packing. 

SPECIAL OFFER 
MIDGET 2 GANG 

CONDENSERS 
Polystrene cased, with built -in 

trimmers. Size I x I x *.ins. 
Not used, but removed from 
printed circuit boards, 

UNBEATABLE 
VALUE 2 for 9/. 

P. & P. /- 

4 STATION PRESET 
CHASSIS with Speaker 

ONLY £4.17.6 
Plus 616 P. & P. 

A compact, 4 
station preset 
mains trans- 
portable recei- 
ver for opera- 
tion from AC/ 
DC mains. 
Two simple 
controls, vol- 
ume on /off and 
4 position station selector. The latter is sec to Light 
Programme (Long Wave), Third Programme, Home 
Service and Light Programme (Medium Wave), but may 

of course be adjusted to alternative selections if required. 
A frame aerial with throw -out extension is supplied, 
making this receiver ideal as a general purpose transport- 
able set for the home. A fully smoothed power supply 
is provided from AC /DC mains input by a mains dropper 
and a valve rectifier. The good tonal qualities are assisted 

by the provision of a quality Sin. speaker, which is ready - 

mounted on the chassis (this is easily detachable if alterna- 
tive positioning is required). Valve line up, UCH42, UAF42, 

UL4I, UY41. This chassis (size 9 x 64 x 5 }in. high) is 

supplied complete with valves, knobs, mains lead, aerial, 
etc. It is beautifully made by a famous maker, and is a 

first -class buy at the rock bottom price of only E4.I7.6, 
plus 616 post and packing. 

HARVERSONS' F.M. TUNER 

At last a quality F.M. Tuner Kit at a price 
you can afford. Just look at these fine 
features which are usually associated 
with equipment at twice the price. 

* F.M. Tuning Head by famous maker. * Guaranteed Non -drift. * Permeability 
Tuning. * Frequency coverage 88-100 
Mc /s. * OA81 Balanced Diode Output. * Two I.F. Stages and Discriminator. * Attractive maroon and gold dial 
(7 x Sin. glass). * Self powered, using a 

good quality mains transformer and valve 
rectifier. * Valves used ECC85, two 
EF80's, and EZ80 (rectifier). * Fully 
drilled chassis. * Everything supplied, 
down to the last nut and bolt. * Size of 
completed tuner 8 x 6 x 54in. * All 
parts sold separately. £ 4. 19.6 
Plus 816 P.P. and Ins. 
Circuit diagram and illustrations, 116, 

post free. 

N O W AVAILABLE A robust cabinet 
made from heavy gauge metal which has been specially de- 

signed to house the above F.M. Tuner. Beautifully finished in 

a choice of glossy hammer green, or hammer grey enamel, or 
black crackle. The front panel (illustrated) has holes for 
control spindles, and apertures for tuning dial and magic eye. 

PRICE 25 f . & P. 119 (Front panel only 1016, P.P. 9d.), 

MAINS PORTABLE SOLDERING IRON 
Probably 'one of the most outstanding soldering instruments yet 
produced, this iron has a detachable handle which can be placed 

over the bit and barrel, enabling it to be carried in complete 
safety even when hot. The provision of an extremely stable 30w 

element makes this ideal for transistor and all similar lightweight 
applications. Brand new in P.V.C. bag, with lead and plug. 

ONLY 1819, plus 113 P. & P. 

MINIATURE EARPHONE WITH CORD 
SUB- MINIATURE PLUG AND SOCKET 

A deaf aid type earpiece of top grade quality. Gives an exception- 
ally crisp reproduction of both speech and music. Brand new and 

fully guaranteed. Two types available. CR -5 high impedance 

crystal, MR-4 low impedance magnetic. ' 6 Plus Ir- 
Either type. ONLY I P. & P. 

F.M. TUNER 
HEAD 

A permeability tuned 
tuner head by a 

famous maker, sup- 
plied without valve 
(ECC85) 1816 plus 
119 P. & P. Valve 
876 extra. 
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HARVERSON SURPLUS -CO. LTD. 
Introducing 

HARVERSON'S 

Monaural Amplifier Kit 
In response to numerous requests 
from delighted purchasers or our 'SUPER STEREO KIT" we have 
produced a MONAURAL AMPLI- FIER" on similes lines, 
* A UCL 42 valve provides a triodr amplityrne stage, and a pentode output stage (3 watts), enabling good 
amplification and sparkling repro- dulon to be oombined with physical comsactness (amplifier size, 7 x 3! 
x Sim. high). 
* Modern circuitry design. goon. 
quality O.P. sranstormer (to match 

01 keep bum and distortion to 
a low level. 
* The controls, volume onloli, and tone, are complete with attractive 
cream and gold knobs. 
* The amplifier has a built -1n fully 
smoothed Dower supply using a good 
quality mains transformer (A.C. 
mains only) and metal recliner. 
* All you need Is supplied lnciudln" 
easy to tallow inetruotlons which 
guarantee good results for the begin- 
ner and expert. All oomponents 
leads. chassis. valve, knobs. etc., 
are first grade items by prominent manufacturers. 
OUR PRICE 39/6 Plus V6 Poet and Packing. 

51n. LOUDSPEAKER TO SUIT 1418 -EX I RA 
ALL PAR TS SOLD SF:PAItA -(ELY 

39/6 

BARGAIN MONTH FOR TRANSISTORS 
POWER GETIS ... .-. ... 9'- 

0C36 .,, 10i- GETIS (matched pr.) ... I6'6 
0C44 ... 

91- 
GET102... ,., .-, 7'6 

0C45 ... XA103 .,, ,,, 8'6 
OC71 ... 5'- PXA101 

0075 ,« 6'6 PXA102 9'6 
0076 ... ... 6'6 
0078 ... 6'6 DIODE 
0078D 6'6 0A81 ... 3'- 

Please add 6d. postage for each transistor. 

TRANSISTOR SPEAKER 
Western Electric 30 or 800 speaker, Size 24. x l- in. deep. 

12'6 p.p. 

SUPERHET CHASSIS -less Valves & Cabinet 
Modern AC /DC chassis with printed circuit and ferrite rod 
aerial. Although not completely built, the main components are 
mounted. L. & M. wave coverage. 4 valves rUBF89, UCL83, 
UCH81, UY85). Everything supplied excee' valves and 
cabinet. With speaker and simple £3.6.6 plus 3'6 
instructions. P. & P. 

COIL and TRANSFORMER SET FOR 
TRANSISTOR SUPERHET 

3 I.F. Transformers, one oscillator coil, one driver transformer, 
and wound ferrite aerial (Med., Long and aerial coupling) 
28'6 complete, post l' -. 6 transistor printed circuit board to 
match 8'6, post 9d. Circuit diagram l'6 extra. 

CONDENSER /RESISTOR PARCEL 
50 mixed P.F. Condensers and 50 mixed Resistors. An assort- 
ment of useful valves. All popular sires -all new-a must 
for the serviceman and constructor 1 n/ ONLY P. & P I r_ 

THE HARVERSON 6 TRANSISTOR 

& DIODE SUPERHET KIT 
A first class 2 wave band transistor 
superhet in kit form. * Printed circuit panel (size 8g x 

2; ins.) * 3 Pre -aligned I.F. Transformers. * Output Transformer. * 5 inch 5 S2 Speaker. * High gain Ferrite rod aerial. * First grade G.E.C. transistors. * Car aerial socket. * Push /Pull output. 
All parts down to the minutest item 
with simple instructions. ONLY 

£6.19.6 PI&P6 
Cabinet to Suit (if available) 

1St- extra. 

THE HARVERSON COMPLETE 

F.M./V.H.F RECEIVER KIT 
AT LAST -A COMPLETE r.M 
RECEIVER N K'T FORM 
Specially designed with the home 
constructor in mind, this kit 
enables the construction of a 
completely self -contained V.H.F. 
receiver, at fraction of the normal 
cost of comparable equipment. 
This is basically a quality self - 
powered F.M. tuner plus 2 
separate audio amplifier stages, 
and output transformer and 
speaker. * F.M. Tuning Head by famous 

maker. 
* Guaranteed Non -drift. 
* 'ermeability Tuning. 
* rrequency coverage 88 -I30 

M_is. 
* OASI Balanced Diode Output. * Two I.F. Stage and Dis- 

criminator. 
* Self powered using a good 

quality mains transformer and 
valve rectifier. 

* Valves used ECC85, two 
EF80's, ECL82 and EZ80 
(rectifier). 

* Fully drilled chassis. 
* Good quality speaker. * W all designed output trans- 

former. 
* Attractive maroon and gold 

glass dial. 
* Two output stages (using 

ECL32). 
* Everything supplied, down to 

the asc nut and bolt. 
* Compact size, 
* All parts cold senerately. 
OUR PRICE 

L6.19.6 P & 4 k P 

f 6.19.6 
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83 HIGH STREET, 
CH Errywood 

MERTON, S.W.19 
3985/6 

14 WATT HI -FI AMPLIFIER 
KIT 

A kit designed to meet 
the exacting require- 
ments of the audio 
enthusiast, yet remain 
within the price range 
of the average construc- 
tor. A stylishly finished 
monaural amplifier with 
an output of 14 Watts 
from 2 EL84's it push 
pull. Super reproduction 
of both music and speech 

(Frequency response ±3dB c /s-60 Kc /s with negligible hum.) 
Separate inputs for mike and gram allow records and announce- 
ments to follow .each other and make this amplifier ideal for 
small halls, youth clubs, etc. Fully shrouded Ultra Linear 
output transformer (to match 3 -1552 speaker), and fully 
shrouded mains transformer (these alone are worth over 
£3.10.0). 2 independent volume controls, and separate Bass and 
Treble controls are provided, giving good lift and cut. Valve 
line up 2 EL84's, ECC83, EF86 and EZ80 rectifier. All parts down 
to the last nut and bolt, including valves, knobs, heavy gauge 
metal chassis finished in glossy hammer green enamel, mains 
and output transbrmers finished to match. 
P. & P. 6(6 (simple instruction 
booklet 116, free with kit). ONLY £6.19.6 

QUALITY RECORD PLAYER 

AMPLIFIER KIT 

A top quality record 
player amplifier in 
kit form. This am- 
plifier (which is used 
in a 29 -gn. record 
player) has a printed 
circuit and has an 

internal fully 
smoothed power 
supply (input AC/ 
DC Mains) using a mains dropper and contact cooled 
rectifier. A flying panel is supplied accommodating 
BASS, TREBLE AND VOLUME - ON /OFF 
controls. 2 valves (UL84 and UF89) and linear out- 
put transformer give crisp reproduction from all 

records at 4 watts. Our price for the complete kit 
of parts (including valves) ONLY 596 plus P. & P. 6/6. Simple instruc- 
tions 1/6. (Free with kit). 

SUPER TABLE RADIO 
CABINET 
A very fortunate 
purchase allows us 
to offer this quality 
table radio cabinet 
for only 18/6 (this 
cabinet cost the 
manufacturers 35/- 
each to make). The 
positions of the controls make it ideal for housing 
our 6 TRANSISTOR SUPERHET KIT described 
opposite. Beautifully finished in walnut and 
tygan. OUR PRICE 1 Plus 1/6 

ONLY o V P. & P. ins. 

SUPER STEREO KIT 
MK. II 
A kit of ready -built units only 
requiring interconnection. Compris- 
ing two midget 3W amplifiers, push 

button switch, transformer, control 
unit (bass, treble and vol.), power 
pack, two speakers, indicator light 
valves (ECL82, EZ80 range), and 

comprehensive instructions. 

£3. 1 / .6 PP. & P6 

E.M.I. 4- speed 

Player and P.U. 

Heavy 81ín, metal 
turntable. Low flutter 
performance 200/250V 
shaded motor with 
tap at 80V for ampli- 
fier valve filament if 
required. Turnover 
LP /78 head. 

PRICE 8916 
Plus 416 P. & P. 

VALVES WE 
HAVE 20,000 IN STOCK -ALL AT BARGAIN PRICES. See our list 

in December "Practical Wireless ", write, phone or call for your requirements 
Don't miss our bargain OBSOLETE VALVE LIST -turn back to page 878 

SPECIAL OFFER .. . 

6 TRANSISTOR RADIO 
IN KIT FORM 

Special offer. Limited quantity only of new 
ex- manufacturers' parts to make a 6 

transistor 2 wave band superhec chassis. 
Ideal for portable or table radio. All parts 
including transistors, ferrite aerial, 
printed circuit, etc., but EXCLUDING 
speaker and cabinet. 

£Q i 9.Ó 
& P. 

Few Only. 
Simple instructions 116 (Free with kit). 

SPECIAL OFFER 
54-in LOUDSPEAKER SILKS 

Heavily woven in ivory and gold. Original 
price 351- per yard length. OUR 
SPECIAL PRICE, 1316 per yard length. 
P. & P. 116. 

TAPE DECKS 
B.S.R. Monardeck (single speed) 3; in. per sec., simple control, 
uses 51in. spools. E7.5.0, plus 516 carr. and ins. (tapes extra). 
COLLARO STUDIO DECK E10, plus 516 carriage and ins. 

(capes extra). 

CRYSTAL MIKES 
T.S.L. Stick Mike 22'6 
ACOS (latest model) 1816 

HI /FI STEREO 
MONAURAL AMPLIFIER 
A 5 valve HI /FI amplifier with 
switched stereo /monaural op- 
eration. Output 3 watts per 
channel, provision for bass and 
treble speakers on each. 
Volume and tone controls fitted 
both channels. All housed in 

stylish blue /grey metal case, 
with gold finished knobs 
and Plus 416 

trimmings. £9.19ô P. & P. 

PLESSEY SPEAKER 
8 x 5 inch 80 Speaker. 
Large Pot 1216, P.P. I16 

PUSH -BUTTON 
TRANSISTOR SWITCH 

A 3 push- button switch, 
specially designed for transistor 
radios. Button functions pro- 
vided are on -off, long and 
medium wave. The back of 
switch is also equipped with a 

rack for mounting a Ferrite 
Aerial. Easily worth 151 -, 

OUR PRICE ONLY 516 
P. & P. 11-. 
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Brand new, individually 
checked and guaranteed 

VALVES 
ACSPENDD EAC9I 4,6 EMd4 9,- 

4,- EB34 1,6 EN3I 22,6 
ALSO 6,- EB9I 319 EP7I 6,6 
AP4 4,- EBC2I 8,- EP72 5,- 
AR8 5,- EBC41 719 ESU208 8,- 
ARDDS 2,- EBC90 5'- EY51 87- 
ARP3 3'- EBC9I 3'9 EY86 8'- 
ARP4 3,6 EC52 8,- EY91 3,6 
ARP12 2,9 EC70 I0,- EZ40 7'- 
ARP21 3,6 EC90 10'- EZ4I 6,9 
ARP24 416 ECC8I 5,6 EZ80 6,6 
ARP34 5,6 ECC82 6,6 EZ8I 6,9 
ARTH2 7,- ECC83 7,- GL450 10,- 
ATP4 219 ECC84 71- GL464A 101- 
AU? 5,- ECC85 7,9 GZ32 9,- 
AÚ4 51- ECC9I 4,- HL23 6r- 
AW3 4,- ECF82 816 1-1L23DD 8,- 
AZ31 8,- ECH42 7,6 HVR2 12,6 
BL63 6'- ECH81 7,9 KF35 5,- 
BS4A 5,6 ECL80 8,- KRN2A 19'- 
8745 401- ECL82 9'- KT3I 8,- 
BT83 22,6 EF22 7,3 KT32 8,- 
13T913 25,- EF36 3,6 KT33C 4,9 
CV54 5r- EF37A 8,- KT44 6,3 
CV264 35,- EF39 4,3 KTW62 7,6 
CY3I 716 EF50 2,6 KTW63 6,6 
D4I 3,3 EF54 3,3 MH4 3,6 
077 4,3 EF55 61- MH41 5,- 
DA30 1216 EF70 41- ML4 4,- 
DAF86 81- EF73 61- ML6 6,- 
DAF91 6,- EF80 5,6 MS /PEN 61- 
DET5 IS'- EF85 6,10 NT37 
DF72 7,6 EF86 9'- (4033A) I01- 
DF9I 3,3 EF89 7,9 NU12 51- DK96 7'3 EF9I 3,6 OB3 71- 
1DF96 8'- EF92 4,6 0C3 5'- 
DL92 6,- EF95 716 OD3 5,- 
DL94 6,- EL32 3,9 OZ4 5,- 
DL96 81- EL33 8'- PCC84 7'- 
DX25 91. EL35 8,3 PCC85 8,3 
E1232 5,6 EL4I 8,3 PCF80 71- 
E1323 251 EL42 9r- PCF82 81- 
E1436 3,6 EL84 7,6 PCL82 8,6 
E1524 6,6 EL85 101 PCL84 9r- 
EASO 1,6 EL91 7,6 PEN25 4,6 
EABC80 7,3 EM80 8,- PEN46 5,- 
AND MANY OTHERS IN STOCK, IN 

below 101 -, I'- P. & P. 2,6 over 10, 
FREQUENCY METER BC22I TECH- 

NICAL MANUAL 22 6. 
FIELD TELEPHONE TYPE "L" 
Excellent guaranteed condition, 45.5.0 
per pair, carriage paid. 
B.P.S TRANSRECEIVERS. Specially 
built for Parachutists during the war. Re- 
ceiver superhet Transmitter crystal 
controlled. C.W., and phone. 2-8 Mc /s. 
829 valve as output. 60 w. on C.W. 15 w. 
on microphone together with mains 
power pack 120/220 v. Two rotary conver- 
ters to work from 12 v. battery, micro- 
phone, key and dipole aerial. Price EIS. 
Carriage 30/ -. 
RECEIVER TYPE BC342. 110 v. A.C- 
1.5 -18 Mc/s. 022.10.0, carriage 30/ -. 
RECEIVER TYPE BC312. As above but 
12 volt battery. 022.10.0, carriage 30/ -. 
R109 RECEIVER. Covering 2-8 Mt /s 6 v, 
D.C. with set of spare valves and carrier. 
Brand new in original packing case, 
C6.18.0, including delivery in U.K. VIBRATOR UNIT. 12 v./I60 v.35 mA, 
Exceedingly well filtered and smoothed. 
Excellent for car radios. Including one 
6X5G valve and vibrator 17,6. P. & P. 7/ -. 
MARCONI SIGNAL GENERATOR. 
TFI44G. 85 kc /s, 25 Mc /s. Made up to 
new standard. 070 delivered free. 
SPECIALLY BUILT POWER PACK for TC5 Receiver. 230 v. A.C. mains, in- 
cluding 6X5GT valve, C3.I0.0. Carr. 5 / -. TELEPHONE HANDSET, standard 
G.P.O. type. New 12r -, P. & P. 1/6. 
VACUUM CONDENSER. 32,000 v. 
50pF. 12,6 P. & P. 3/6. 
AR 88's. Completely rebuilt with new 
PVC wiring. Type "D" E75: Type "L" F 470. 

PEN65 6,6 UU9 5,6 
PEN220A 31- UY41 6r- 
PENDO/ UY85 6,6 

1360 9,6 VP23 3,6 
PL8I 9'- VP4I 5,6 
PL82 8'- VR78 41- 
PL83 7'9 VR99 IV- 
PT I 5 IO'- VRI05/307'6 
PT25H 7,6 VR150/307,3 
PVD7 7,6 VT4C 25,. 
PX4 19'- VU39 6,- 
PX2S 10,- VU Ill 3,3 
PY83 7,3 VX3138 12,- 
PY80 6,9 W31 7r- 
PY81 7,- Y63 5,- 
P182 81- Y66 8,- 
QP2I 6'- Z3I 6,- 
QP25 5,3 A3 3,- 
QS75/20 6r9 A5GT S'- 
Q595/10 6'9 C5GT 7,6 
QS108/456,9 D8GT 6,- 
QV04/7 12,6 E7G 7,6 
QV05-25 5,- G6GT 12r- 
R3 L 
R3/I0 4r- R5D5 

6 
RIO 12,6 S5 5,9 
REL2I 25'- T4 4'- 
RK34 2,6 W4 61- 
RX235 10,- 2A3 8,. 
SP2 41- 2A5 8,- 
SPI3C 416 2A6 7,- 
SP4I 2,6 2034 2,6 
SPEI 21. 2D21 6,- 
STV280/80 2D4A 4'- 

121 2X2 4'. 
SU2150A 4!9 3A4 51- 
T41 7r- 3B7 Sr- 
TH4I 8f. 3824 8'. 
TP25 151- 3E89 
TT 11 31- (889B) 60r- 
TZ20 161 3Q4 6'- 
U17 Sr- 3Q5GT 9r- 
U18 51- 354 51- 
U27 81- 3V4 6,- 
U52 5r- 5T4 9r. 
UCH42 716 5U4G 5,- 
ULII 5,- 5V4G 
ULI2 5,- 5Y3GT 6'- 
UL41 7'- 5Z3 8,6 
UL84 7,6 5Z4G 8'- 
UL85 7r- 6AB7 4'- 6SL7GT 

6AC7 3,- 
6AG5 3'6 
6AG7 6,- 
6A17 413 
6AK5 S,- 
6AK7 8,- 
6AM6 6,3 
6AT6 5'- 
6AQ5 7,- 
6BA6 61- 
688 5,6 
6B8G 2,6 
6C4 3,6 
6C5 6,- 
6C6G 413 
6C8G 5,- 
606 4,6 
6F6 7,- 
6F6G 4,- 
6F8G 616 
6F12 4,6 
6FI7 7,6 
6G6G 3'- 
6H6M 2,- 
615 3,6 
6J5G á,- 
6J6 4,3 
6J7G 5,- 
6K6GT 6'6 
6K7G 2,3 
6K7GT 4'9 
6K8G 519 
6K8GT 8,3 
6K8M 816 
6L5G 6,- 
6L6 9'- 
6L6G 6r6 
6L34 4,6 
6N7G S'9 
6N7GT 6r- 
6Q7G ó,- 
6R7 81- 
6SA7 6r- 
6SC7G 5,6 
6SC7GT 6,- 
6SG7 5,- 
6SH 5,- 
6SH7 416 
6S17GT 5,9 
6SK7 5,3 

6,6 
CLUDING CATHODE RAY TUBES AND SPECIAL V 

. Orders over C3, P. & P. free. C.O.D. 2,6 extra. Overseas Posta 

6SN7GT 4,6 
6SQ7 6,- 
6557 6,- 
6V6G 516 
6V6GT 6'- 
6X4 5'- 
6X5GT 6'6 
6Y6G 8'- 
6Z4 
7137 716 
7C6 7,- 
7C7 6,6 
7H7 7,3 
7Q7 
7V7 S,- 
714 6,- 
7Z4 6,6 
8D2 2,6 
9D2 3,. 
2A6 5,- 
2AH7 7r- 
2AT7 5,6 
2AU6 9'- 
2AU7 6'- 
2AX7 7,- 
2C8 3,- 
2E1 22,6 
2H6 2,- 
2J5GT 3,6 
2K7GT 4,6 
2K8M 9'- 
2SA7 7,6 
2SC7 4'6 
2SG7 6,6 
2SH7 3,- 
2517 6,- 
2SK7 4'- 
25L7 7,- 
2SN7 8,- 
2Q7GT 4,6 
2.5R7 6,- 
502 6,- 
SR 5'- 

20A2 7,6 
2186 9,- 
30 5'- 
35L6GT 81- 
35T 30'- 
35Z4GT 7,- 
37 4, 
38 4r- 

58 6r- 
59 6,. 
75 8'. 
76 5r- 
77 6,- 
78 7,- 
80 6,3 
82 8,- 
8V3 12r- 
84 Or. 
85A3 I5'- 
89 6,- 
210LF 3,- 
210VPT 

7 pin 2,6 
250TH E9 
2748 3,- 
350B 8,- 
393A 15,- 
705A 17'6 
71513 97,6 
717A 816 
801 6,- 
803 22,6 
804 55,- 
805 301- 
807AMER6'- 
807BR 5,- 
808 8,- 
810 80,- 
813 67,6 
815 40,- 
816 30,- 
826 I0,- 
829A 30,- 
832 15,- 
832A 35,- 
843 7,6 
866A 12,6 
872A 35,- 
930 8,- 
954 2r- 
956 2'- 
958A 5,- 
1616 3'- 
1619 5,- 
1625 6,- 
1626 4,6 
1629 416 
4120 41- 
6064 10,- 

7193 1,9 
6475 5,- 
8013A 25,- 
8020 6,- 
9001 4,6 
9002 5,6 
9003 6,- 
9004 4,- 
9006 4,- 

Cathode 
Ray Tubes WI 35,- 

5CPI 42'6 
SFP7 451- 
78P7 401- 
12DP7 60,- 
CV 1596 

(091) SS'- 
VCR 138 30,- 
VCR 139A 

r 

VCRX258 - 
(with scann- 
ing coil) 45,- 

Photo 
Tubes 

CMG25 8,- 
931A 50,- 

Special 
Valves 

2131 451. 
3A/1481 45,- 
723AB 45,- 
725A 30,- 
726A 27,6 
931A 501- 
ACT6 200'- 
ACTI7 75'- 
ACT25 401- 
CV69I 60'- 
KR3 45'- 
LS78 30'- 
V1924 22,6 
VX7110 IS,- 
W L417A 15r- 

Current 
Production 
31/170/E E35 
31/192/E 

ALVES. All U.K. Orders 
ge extra at cost. 

BRAND NEW ORIGINAL SPARE 
PARTS FOR AR88 RECEIVERS 

I.F. Transformers. 1st, 2nd, 3rd, 4th 

off 6, 
type 1216 each or complete sec 

I.F. Transfs. Crystal Load, 12/6 each. Plates escutcheons (for D and LF), 
IS'- each. 
Dials (for type D), 101- each. 
Logging Dial (for D and LF), I0,- each. Filter Chokes (for D and LF), 22,6 each. Output Transformers (for LF), 30'- 
each. 
Antenna Trimmers (LF and D), 2,6 each. Filter Cond 3 x 4µF, 42.10.0 
Condensers: 

3 x .25µF (D and LF), 2,6 each. 
3 x .010 (D and LF), 2,6 each. 

RF Antenna Inductors (D and LF), 
7,6 each. 
Mains Transformers (LF), C3 each. 
Small Trimming Tool, 7, -. 
Small Mica Condensers, various 
values, 1,6 each. 
Instruction Manual for AR88D, LI. 

19 SET OWNERS. To increase output of 
your set 6 to 10 times use RF Amplifier 
No. 2 with built -in rotary converter for 
12 v. input. Four 807 valves output. 
Simple connection with transmitter. 
Fully tested condition, 09.15.0, including 
necessary connectors and instructions. 
Carriage and packing IS( -. 

170 GOLDHAWK RD., W.12 
P.C. RADIO LTD. I 

Shepherds Bush 4946 

POWER SUPPLY UNIT. Input 200/ 
250 v. A.C., 50 cycles. Output: I, H.T.280/ 
350 v. 300mA smoothed; 2, M.T. 150/200 v. 
40mA (positive earthed); 3, L.T. 18/25 v. 
4 amp. D.C. smoothed (negative earthed). 
2 relay switching, H.T. & 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 trans- 
mitters. Weight 45 Ib. Dimensions 
14 x 8f x 18in. Price 412.10.0 including 
valves. P. & P. 25/ , 
R209 RECEPTION SET. A 10 -valve 
High -Grade Super Heterodyne Receiver 
with facilities for receiving R/T (A.M. or 
F.M.) and C.W. Frequency I -20 Mc /s. 
Hermetically sealed. Built on miniature 
valves and incorporating its own vibrator 
power supply unit driven by a 6 v. battery 
(2 -point connector included). The net 
provides for reception from rod, open - wire or dipole aerial with built -in loud- 
speaker or phone output. Overall 
measurements: Length 12in., width 8in., 
depth 9in. Weight 23 lb. In u new, 
tested and guaranteed condition 823.10.0, 
including special headphones and supply 
leads. Carriage LI. 
SUPPLY UNIT RECTIFIER No. 21. 
Fully sealed enabling all sets built for 6 v. 
(R209, R109, etc.) to work from A.C. 
mains. Input 90 -260 v. A.C. (Taps at 10 v. 
intervals). Output excellently smoothed 
up to 10 amps with meter indicating 
exact output volta3e. Measurements: 
12 x 9 x IOin. Price E8. Carr. and p. 15/ -. FAMOUS T.I7 CARBON MICRO- PHONES. 42.5.0. Post & packing 3/6. CARBON INSET MICROPHONE, 
G.P.O. Type 2,6. P. & P. 1/6. 
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COMBINED ORDER 
PRICE REDUCTIONS STERN'S MULLARD DESIGNS 

Designed by MOLLARD- presented by SILit.'S strictly Lo sOecincat,ou 

COMPLETE KIT OF PARTS 
MULLARD "5 -10" MAIN AMPLIFIER 
For use with the 

power 
MULLARttDPp 2-valve pre-amplifier pre- amplifier with 

ob- 
tained. We supply SPECIFIED COMPONENTS 

watts is 
AND NEW 

MULLARD VALVES. including PARMEKO MAINS 
R 

PR 
ANMSEKO R 

or tthe 
nPd 

Output Transformeerr.. 
COMPLETE KIT OF PARTS £1 O O 0 
(YARMEKO Output Trans COMPLETE 

INCORPORATING PARTRIDGE OUTPUT 
Alternatively we TRANSFORMER. 21.6.0 EXTRA. 
ASSEMBLED anti: TESTED. 

MULLARD'S PREAMPLIFIER 
TONE 

ggCONTROL 
UNIT pE valves, and to operate with 

the MULLARD MAIN AMPLIFIERS, but also per- 
fectly suitable for other makes. £6.0.0 PRICE COMPLETE £6.6.0 ASSEMBLED AND TESTED KITS OF PARTS 

Supplied strictly to 
ASSEMBLED AND 

SPECIFICATION and incorporating: 
Equalisation for the latest R.I.A.A. characteristics. 
Input for Crystal Pick -ups. and variable reluctance magnetic types. 
Input (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre -Amplifier. 

Sensitive Microphone Channel. Wide range BASS and TREBLE Controls. 

COMPLETE MULLARD "5 -10" AMPLIFIER 
The 

Unit oviding up to 10 watts higgh quality reproduction. Only 

Specified Components and new MOLLARD VALVES are 
supplied Including PARMEKO MAINS TRANSFORMERS 
and the PARMEKO or PARTRIDGE 
UULTRÁ ear Ouput Trantrrmre 
EIT TS £11.10.0 and TETE £13,10.0 
H.P. Dep. 22.6.0.12 months at 171 -. Dep. 22.14.012 months at 19 /1U 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.6.0 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 

ASSEMBLED 

Deposit 
£8.19.ó 

(plus 
88mon hsaa a21.0.0. 

insurance) H.P. 
o ULLARD'S SPECIFI- 

CATION 
- 

CATION includinagg Mallard valves 
and a PARMEKO OUTPUT 
TRANSFORMER. 

STERN'S INTER -COMM 
BABY ALARM 

A small versatile Unit employing the new 

provide p two (o three) ree) way conversation 
up to extreme distances. Operates tronc 
A.C. mains 200 to 350 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 8I a 51 x bin. and ONE EX- 
TENSION (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 
safety. Cases covered in quality leatherette. 

ARMSTRONG RADIOGRAM CHASSIS 
FULL RANGE IN STOCK, please enclose S.A.E. for 
descriptive leaflets 

STEREO 12 
(MK. 2) i liallikiL. a,.: 

(illustrated) 

ufA- 
£44.15.0 
Deposit 29.0.0. 12 months 
at 23.5.7 
The most complete chassis 
ever produced, combines 
AM and FM Tuners, a 
Stereo Control Unit and two High Fidelity Amplifiers In one 
compact unit, eeo watts utb mono 

stereo. Other features include: inputs tor 
recording, pick-ups radio d ab ut) separate wide range ass and treble ont ols and balance 
control. 

STEREO 55 £33.15.0 
Deposit 26.15.0, 12 months at £2.9.8 
A junior version of the Stereo 12 Mk. 2 providing ten watts output. 
five watts from each amplifier and covering the VHF and Medium 
wavebands. 

(a) The KIT OF PARTS to build both 
the 5-10" Main Amplifier and the 
-valve PRE -AMP CONTROL UNIT 

H.P. Dep. 23.7.0 and 12 £15.15.0 months at 21.2.9 
(b) The "5-10" and the 2-stage PRE- 
AMP 
H.P. Dep. 23.16.0 and 12' 818.0 months at 21.7 8 
with PARTRIDGE OIPUT TRANS - 
FORMER £1.6. 1Lextra 

RECORD PLAYERS 
The Latest Models are In stock. 

many at reduced prices. 
Send S.A.E. For Illustrated Leaflet. 
TILE NEW' GARRARD "AUTO - 
SLIM" 4 -speed Autochanger £8.10.0 with Crystal Pick -up 

SPEED "JUNIOR" 
SINGRRECORD PLAY -4 15.0 
ER with separate Crystal 
Pick -up Carriage and Insurance 51- 

Above Pick -up separately for 21.6.6 

The NEW COLLARO C80 4-speed 
Autochanger unit with £7.19.6 
Studio "O' Pick -up 

.L The 
wi h crystal Pick- 

ngle£6.9.8 

up 

mixer Autochanger range °with £7.10.0 Crystal Pick -up 
Available o,ay10 EO P ek -up, D s £8.13 L.P. and 78 Records 

speed Player 
MODEL 

err ftted highly £810.0 
output Crystal Pick -up 
GARRARD MODEL RC210. Auto - 
changer 4- speeds. High £10.10.0 output. Crystal Pick -up 
Carriage and Insurance on each above 

SPECIAL CASH OFFER 

PEíerwh a gLIFIR CASEtogethrwit good 
quality AMPLIFIER and a 
matched M. SPEAKER. 
ALL for ONLY ám8.7.6 (Plus 7/6 Carr 

dr 

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 stake of Autochanger 

WE ALSO LSUPP 
finished in Grey 

£42.6 
ta) The 2-stage (plus Rectifier) AMPLIFIER 

£3.17.8 
(b) The PORTABLE CARRYING CASE 

(e) 011n. P.M. SPEAKER 1819. Carriage and Insurance 91- extra. 

MULLARD FOUR CHANNEL MIXER UNIT 

Self powered with Cathode ' ^'" 
follower output. Incorporates 
Two inputs for MICROPHONE:; íp 
One for CRYSTAL PICK UP and EA 
a fourth for RADIO or£ TAPE a 

E Complete Kit of Parts 
Assembled and Tested £10.0.0 

TERMS: Deposit 12 and 12 months at 151 -. 
MODEL I.L. one microphone Input matched for moving coil or 

LRíbbonik..7ÿQ etra 
JUBILEE MK. 2 £31.15.0 
Deposit 26.7.0 12 months at £2.6.7 
A Hi -Fl mono chassis giving eight watts push -pull output and 
covering VHF, medium and long bands. Tape recording and play 
back inputs. 

AF208 £23.15.0 Deposit 24.15.0 12 months at 21.14.10 
An 

HF and rm medium wavebands. Tape recording and 
covering the 

STERN RADIO LTD. 
109 FLEET ST., LONDON, E.C.4 Der,. F.V. 

Telehone: FLEET STREET 5812 3 4 
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TAPE : RECORDERS 

February, 1962 

There are no better 
value -for -money Tape 
Recorders on the mar - 
ket-if you can't call 
and hear them send 
S.A.E. for fully des- 
criptive leaflet. 

" MODEL INCORPORATES EACH MO For truly "Hi-Fi" Recordings THE MODEL HF/TR3 
MK II TAPE AMPLIFIER MODEL CR3 /S Incorporates the COLLABO (Described below) "STUDIO" TWIN TRACK 3 -speed Deck, operating 

H.P. Terms: 
and 

eg sit £speeds 8.0 and 12 months at £39.10.0 
£2.17.11. 

MODEL TR3 /Mk.VI Incorporates the New TRU VOX Mk. VI TWIN TRACK 2 -speed Tape Deck operating at 31in. and 711n. speeds 
H.P. Terms: Deposit 28.16.0 & 12 months at 23.4.7 
The MODEL HFG /2R 

PORTABLE 
TAPE RECORDER 
(Original Price £33.0.0) 

FOR ONLY 22 gns. 
H.P. Dep. 24.14.0. 12 months at 
£1.13.0. (Carr. and Ins. 10f- extra). Incorporates THE LATEST 
GARRARD "MAGAZINE" TAPE 
DECK and a HIGH QUALITY 
AMPLIFIER which is entirely 

based on the very successful MULLARD 
developed to operate the YGARRARD 

DESIGN and 
INCLUDES SUPPLY OF THE GARRARD TAPE MAGAZINE and 41n. SPOOL of DOUBLE PLAY TAPE. Comprises a Twin Track Recorder operating at 31inJsec. speed and providing up to 1 hour 10 mina. playing time. Truly "Portable ", weighs only 22 lbs. Outstanding features are excellent performance and simplicity of operation. ADD "HI -FI" TAPE RECORDING TO YOUR 

EXISTING AUDIO INSTALLATION WITH 
MULLAILD TYPE "(:" TAPE PRE- AMPLIFIER- 
ERASE UNIT 
The "Hi-Fl" link to add full tape recording facilities to High Fidelity home Installations. In- corporates FEROXCUBE POT CORE PUSH PULL OSCILLATOR and 3 -speed treble equalisation 
COLLARÓ TRUVOX OR BHHENELL TAPE DECKS. Includes l sep- arate power Supply Unit. KIT OF PARTS OR ASSEMBLED 
L 14.0.0 D 

mills at 2i ó é £17.0.0 12 months 
Deposit 

214.ií (Excluding power unit 211.15.0 and 514.10.0 respectively.) "SPECIAL COMBINED ORDER" PRICES (s) The COLLARD "Studio" Deck with the Model 
ASSEMBLED LIAÑ AND 

SUPPLY UNIT E29.10.0 
Deposit 25.18.0. 12 monthly payments of 22.3.3 (b) 
UNIT supplied the 

COMPLETE KIT OF 
POWER RS £26.1 0.0 

VÌ e(ncortiú s e (o) The 
Deposit 12 

k. 
monthly 

(incorporating Pause P Control and Rev. Counter) with the Model "C" 
BLED TESTED 

POWER UNIT ASSEM- £35.0.0 Deposit £7.0.0 and 12 months at 22.11.4 (d) As above but the Model "C" PREAMPLIFIER 
KÌT OF WERRTUNIT 

supplied as a COMPLETE E31.10.0 
(e) TheoBRENELL Mk.V Deck 

payments 
it the ode'C" PREAMPLIFIER and POWER UNIT, AS- SEMBLED and TESTED 

(f) As above buDeposit he Model 
and 

"C12PREAMPL TIER and 
PORTS 

UNIT supplied as a COMPLETE KIT OF' 
Deposit 

i(t) hWEARTE MOELD CKwt AS- SEMBLED and TESTED Model "C" PRE - AMPLIFIER AND POWER UNIT incorporating WEARITE HEAD LIFT TRANSFORMER, Etc. Deposit 211.4.0 and 12 months at 24.2.1 (Carriage and Insurance on above is 10/- extra.) 

£44.0.0 

THE 'ADD-A-DECK' 
Incorporating 

GARRARD "MAGAZINE" 
TAPE and the MATCHED 

MODEL. HF /G2P 
PRE -AMPLIFIER 

Supplied on ONE CHASSIS (as ill- ustrated) 
FORUSEADY 18 Gns. 

(Carr. & Ins. 10 /- extra.) 
Price includes Garrard Magazine 
and a 41n. Spool Double Play Tape 
H.P. Deposit 13.18.0, and 12 months at 11.7.8. 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 33in /sec. speed providing up to 1 hr. 10 mans. playing time. 

Each price quoted pro- 
vide for the COM- 
PLETE RECORDER 
including CRYSTAL 
MICROPHONE and 
1,200ft. Spool of Tape. 

BUILD A HIGH FIDELITY 
TAPE 

RECORDER 
1 LIKE THIS 

for £35.0.0 
Deposit 17.0.0 

12 months at £2.11.4 
FOR THIS WE SUPPLY * Complete Kit of Parts to Build 

the HFiTR3 Tape Amplifier. * The New Collaro "Studio" 
Tape Deck. * Portable Carrying Case (as illustrated). 

* Rola /Celestlon 10 x Bin. p.m. 
Loudspeaker. * ACOS Crystal Microphone and 1.200ft. Spool E.M.I. Tape. Alternatively tor those who prefer another make of Tape Deck - we will supply urecisely as above -but in place of the Collaro "Studio" vV include: 

Truvox Mx 
will £40.10.0 

Deposit 28.2.0, 12 months at 22.19.5. For Constructors with their own cabinet -WE OFFER - (a) COMPLETE HF/TR3 te COLLA () "STUDIO" 
Deposit 25.4.0. 12 monthly payments of 21.18.2 

(b) As above 
and 

with HF/TR3 supplied AS- £29.10.0 
Deposit 25.18.0. 12 monthly payments of 22.3.4 

(c) 
with the TRUVOX Mk. VI TAPE DECK 

together £31.10.0 
Deposit 28.8.0. 12 monthly payments of 22.6.2 

(d) and TESTED ve but 
with HF /TR3 supplied ASSEMBLED £35.0.0 

Deposit £7.0.0. 12 monthly payments of 22.11.4 (e) COMPLETE KIT to build the HF /TR3 AMPLI- £42.0.0 
Deposit 28.8.0B12Emon hlykpayrmenttsDof 

C2K3..1..7 . 

(f) above 
nd 

but /TR3 supplied. ASSEM- BLED £45.10.0 
Deposit 20.2.0. 12 monthly payments of 23.8.8 

(g) THE ASSEMBLED and TESTED HF/TR3 AMP- LIFIER with the WEARITE MODEL 4A DECK, £56.0.0 incorporates Wearlte Head Lift Transformer etc. Deposit 211.4.0. 12 monthly payments of 24.2.1. (Caarfass and Insurrnceeon each above is 101- extr(L) 
KIT OF 

x+13.13.0 m Deposit 
11.4.131. ASSEMBLED £17 

£46.0.0 

£43.0.0 

£56.0.0 

HF /TR3 MK.II TAPE AMPLIFIER 
(Milliard Type "A" design) 
A very high quality Amplifier Incorporating 3 -speed treble equalisation, by the latest 
FEROXCUBE POT CORE 
INDUCTOR. FOR COLLARO- TRUVOX. BRENELL 
WEARITE Tape Decks, has GILSEN Output Trans- former. Includes separate Power Supply Unit. STERN RADIO LTD. 
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s &aid stwoar 
THE "STP -1" STEREO TAPE PREAMPLIFIER DESIGNED TO OPERATE WITH 

TROVOX Mk.VI TAPE DECK 
lnaorporatitlg the latent *-TRACK M1N1- 
FLUX TAPE HEADED. 

PUSH PULL OSCILLATOR 
CIRCUIT 
4 -SPEED EQUALISATION 
FERROXCUBE OSCILLATOR 
TRANSFORMER 
SENSITIVE METER FOR 
SIGNAL LEVEL. 

IN H CCHAANNELCONTRUL: 
MOLLARD VALVES 
INCORPORATED 

BRENELL Mk.V TAPE DECK COLLARD "STUDIO'" TAPE DECK 

FLUX TAPE HEADS. rRACK MINI- incorporating 
LITER TAPE HEADS. 

} -TRACK 

OVERALL SIZE CABE 131 x 31x1. 

FRONT PANEL (Choice of Black or 
w bite) 14 x 3410. 

PRICF 

COMBINED PR CE SCHEDULE 

THE "STP -1" PREAMPLIFIER is offered 
WITH TAPE DECKS AS FOLLOWS: £47.0.0 

TRUVOX 
Depos t £3.8.0x12 mouths at £3.8.11. 

BRENELL 
Deposit y.13Á 0. 

MOD 
monhs at £4.15.4 

COLLARD "STUDIO" 
Deppoal ß8.12.0months £8.3.1. 

£65.0.0 

£43.0.0 

STEREOPHONIC RECORD PLAYER UNITS 

MICROPHOVES & TWIN LOUDSPEAKERS 
ARE AVAILABLE FROM STOCK 

MULLARD'S "10 PLUS 10" 
STEREO POWER 
AMPLIFIER 
A high tideiltr design based 
on the ramous Milliard 
"5.10 ". Provides lap to 10 
watts (per channel) Superb 
reproduction. Frequency 
response flat to within 3 db 
from Ms. To all Kcls at 50 Mw. 
Total Harmonic Distortion at 10 watts 0.1 %. 
a) ASSEMBLED COMPLETE AMPLIFIER. in- 

cluding CONTROL UNIT (as Illustrated) 
Deposit £4.4.0. 12 months at £1.10.10 

IS A complete KIT of PARTS 
Deposit £3.14.0. 12 months at f1.7.2 

Built to the very hit nest technical standards and presentee strictly 
A MULLARD'S specification. Incorporates complete Mollard 
valve Line -up including two 01 the new valves, type ECL86, in each 
channel. TWQ epectaily designed GILSON OUTPUT TRANSFOR- 
MERS with 20% tape are used for ultra linear operation. 

l'he matgmng CONTROL UNIT is designed to be either attached 
to the Amplifier (as Illustrated, or can be detached for separate 
mounting on a Cabinet panel. Providee inputs for CRYSTAL PICK- 
UPS. RADIO TUNING UNIT, and TAPE RELAY. 

AS AUDIO SPECIALISTS WE CONFIDENTLY RECOMMEND 
CHIS DESIGN. It is a MUST to the serious minded sound enthusiast. 

We can also supply the assembled MAIN AMPLIFIER only (ex- 
cludes control uniti for operation with our DUAL CHANNEL 

Installation and would be essential it low versatile Pick- 
Up. such as the Decca, is to be used. 
,al THE ASSEMBLED MAIN AMPLIFIER with the I'ltlt-h, 

ASSEMBLED DUAL CHANNEL PREAMPLI- £30.0.0 FIER 
Deposit 08.0.0, 12 months at 22.4.0. 

of A complete KIT of PARTS tor both Units £26.0.0 
Deposit 05.4.0. 12 months at z1.18.2 

PR ICE: 
£21.0.0 

£18.10.0 

! A BARGAIN ! ! NEW andbl FULLY eGI ARAN 
PEED -TRU VOX MK. VI Ti.PE DECKS. List Price £18.18.0 
2226.5.0 tor 
Deposit £3.10.0 and 12 months at £1.7.8. (Carr. & Ins. lit extra) 

A twin track model operating on 3) and 'RM./sec. speed- and in- 
corrulrating pause Control and Rev, (bunter. 

109 FLEET ST., LONDON, .E.C.4. 

Telephone FLEET STREET 5812/3/4 

f 26.0.0 
inatihng separate Power Sbpply 
Unit. 
Deposit 05.40 12 months £1.18.2. 

THE MULLARD "10+10" STEREO AMPLIFIER 
(described below, with the "STP -1" PREAMPLIF1ER and one 
ot the TAPE DECKS provide a COMPLETE STEREOPHONIC 
INSTALLATION. 148 OFiER 

"10 +10" AMPLIFIER. "STP -1" PREAMPLIFIER 
DaCK and the PRO 

epoeitl£131 &U. 12 months at £418.8. 
£67.0.0 

As above with 
osi E i7óá 12 mó tombs at £8.4.8. 

AS above With L "STUDIO" 
háDO nt£4.12.4 

Please enclose B.A.E. with all enquiries. 

£85.0.0 

£63.0.0 

DUAL CHANNEL PREAMPLIFIER 

Incorporates two Mallard 2 -vale( 
Pre.mpil tiers combined into 

er Single enabling it be 
tor both'* SIEREEOPIIONIC01 
MONAURAL operation. It is de- 

range ot 
MULLARD 

MAIN our CCB8DDgge m UU 

AMPLally wel out will 
make 

open 
ate equally well with any make t,t 
tiers 

t£1210.Ó 
lvolta. 

ASSEMBLED £15.0.0 
OF PARTS 
H.P. £2.10.0 E 12 Inth:. a, 1814 H.P. £8.0.0 & 12 mths. at £1.2.0 

STEREO "TWIN THREE" AMPLIFIER 
with specially designed 
PORTABLE CASE 

A most 
gcompact 

portable aesl L 

AMPLIFIER )based on 
CHANNEL 

latest 
design by MULLARD LTD., in- 
corporating tap grade OuttUt 
Transformers. and the new audit, 
Triode- Pentode Valves Mallard 
E.C.L.88. Separate Baas and Treble 
controls. Suitable for use with 
Crystal Pick Ups. and capable m 
genuine high quality reproduction 
up to 3 Watts per channel. An 
attractive and contemporary poi " 
table Case in two tone colours. The 
unique feature ot the des.se is the 
loudspeaker mounting. Two 8 z Mn. 
p.m. elliptical loudspeakers are separately baited and mounted 
In the rid, which Is detachable, allowing for each speaker to 
be indivii.ually positioned. A very versatile stereo arrangement 
tested and guaranteed which can be assembled m the minimum 
or time. 

PRICE tor the ASSEMBLED AMPLIFIER, Two £14.0.0 
8 z Sin. ROL 

Deposit 22.18.0, 12 months at 10.8 
ASSEMBLED AMPLIFIER supplied tor £7.15.0 
8 z 5in. ROLA LOUDSPEAKERS (3 ohms) each £1.1.0 
PORTABLE CASE £5.0.0 

A CHOICE OF SINGLE RECORD PLAYERS and 
AUTOCH ANGERS is available from Stock (Send S.A.E. tor details) 

Illustrated and Descriptive Brochures available. Please 
enclose S.A.E. 
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AZI I0,- 
AZ31 10,- 
DAF96 
DF96 8,- 
DK96 8,- 
DL96 8,- 
EABC80 9,- 
EAF42 9,6 
EB91 4,6 
EBC33 6,9 
EBC41 8,9 
EBC90 8,6 
EBC91 8,6 
EBF80 919 
EBF83 13,11 
E8F89 9,6 
EBL2I 23,3 
EBL3I 23,3 
EC90 4,6 

PRACTICAL WIRELESS February, 1962 

Valves by return post 
EF86 12,6 GZ32 11,6 PY83 b,o UL84 9,- 5R4GY 9,6 EF89 8,9 HL23DD 8,6 PEN4VA UU6 19,3 5U4G 5,- 
EF91 5,9 HL42DD 10,- UYIN 12,6 5V4 11,6 EF91(BVA) I0,- PEN25 5,- UY41 6,6 SY3G 8,- 74 KT2 5,- PEN45 8,- UY85 7,- 5Y3GT 7,6 EF92 6,- KT33C 6,- SP4 5,- VP23 5,- 5Z4G 
EF183 15,- KT6I 101- TP22 8,- VRI05/308,- 6A7 
EF184 IS,- KTW6I 6,6 10 9,6 VRI50/30 7,6 6A8G 
EK32 7!- MX40 12,6 U25 13,6 VU39 (MU 6AKS 
EL33 10,- OZ4 4,6 U26 12,- 12/14) 8'9 6AL5 
EL41 9,- PCC84 12,- USO 8,- Y63 7'6 6AMS 
EL84 9,- PCC85 8,6 UABC80 9,- A7GT 13,6 6AM6 
EL91 4,6 PCF80 8,9 UAF42 9,6 C2 11,6 6AQ5 
EM34 9,6 PCF82 11,6 UBC4I 8,6 C5GT 12,6 6AT6 EM80 9,6 PCL83 13,6 UBC8I 11,4 HSGT 9,- 6BA6 EM8I 10,6 PCL84 10,- UBF80 9,- NS 10,6 68E6 
EY51 9,6 PL36 13,6 UCC84 10,11 RS 7'6 6BH6 EY86 10,- PL8I 11,- UCC85 9,6 55 6,6 6B16 
EZ40 7,6 PL82 8,6 UCH42 9,6 T4 5,6 6BW6 EZ4I 716 PL83 916 UCI-181 9,6 3D6 5,- 6C4 EZ80 7,- PL84 9'6 UCL82 11,6 3Q4 7'6 6C5GT EZ8I 7,6 PX25 12,6 UCL83 13,6 3Q5GT 9,6 6C6 
FC13 5,6 PY80 7,6 ÚF85 9,- 354 716 6D6 
FW4/500 PY81 8,6 UF89 9,- 3V4 8,- 6CH6 I0,- PY82 7,- UL41 9,- 4D1 3,- 6F6G 

EC9I 15111 
ECC8I 8,- 
ECC82 7,6 
ECC83 
ECC84 I0,- 
ECC85 9,6 
ECF80 12,- 
ECF82 10,6 
ECH42 9,6 
ECH8I 9,- 
ECL80 9,6 
ECL82 10,6 
ECL83 15,- 
EF36 3,6 
EF41 9,6 
EF50 
EFSOSYL 7,- 
EF80 7,- 
EFBS 

MULLARD 
TRANSISTORS 

0C35 25,6 
0C44 1I,- 
OC45 10,- 
0070 6,6 
0071 6,6 
0072 8,- 
OC72pr 16,- 
0073 16,- 
OC75 8,- 

OC77 I0,- 
OC78 8,- 
0078D 
0081 8,- 
0084 1I,- 
OC170 13,6 
0C171 14,6 
0C201 12,6 
0C202 36,- 

A SPECIAL OFFER OF 
SIX MULLARD 
TRANSISTORS 

10C44, 2 OC45, 1 00810, 
2 OC81. Only 37,6 set. 

EDISWAN 
TRANSISTORS 

)(A104 12, -, XA 103 10, -, 
XBIO2 6,6 ea. 

RECORDING TAPE 
Special Offer of Top 
quality recording tape, 
3fin. spool 200fc, 5,3, Sin. 
spool 600ft, 13,9, Sain. 
spool 850ft, 18,6, 7in. 

spool 1200ft, 23, -. Extra - 
play tape, 3 }in. spool 
300ft, 7, -, Sin. spool 900ft. 

Suin. spool 1275ft, 
26'6, 7in. spool 1800ft, 
37,6. Empty spools, 3 }in., 
1,6, Sin., 2, -, 7in., 

RECTIFIERS 
RMI 5,3, RM26,9, RM37,6, 
RM4 13,6, RM5 19,6, 
14A86 19,6, 14A97 19,6, 
I4A100 19,6, LW7 17,6, 
I8RA 1- 1 -16 -1 6, -, FC3I 
(I4RA I- 2 -8-3) 22,6, FC101 
(I4RA 1- 2 -8 -2) 16,6. 

HIGH RESISTANCE 
PHONES 

High Resistance Phones, 
4,000 ohms, 13,6 pair. 

LOUDSPEAKER 
UNITS 

All brand new 
2/in. square EMI 1816 
4in. square Elac 

Tweeter ____- ._..__l2,6 
5in. round Plessey 

with O.P.T._ 16,6 
64in. round Celes- 

tion _.._...- 17,6 
8in. round Richard 

Allen _18,6 
12ín. round Plessey._..2916 
bin. x 4in. Plessey...__._19,6 
7in. x 4in. Plessey_ 19,6 
8in. x Sin. Celestion.._19,1 
10in. x bin. Celestion 

and Plessey 

STENTORIAN 
HF 1012 

10in, die -cast unit, incor- 
porating 12,000 gauss mag- 
net. Handling capacity, 10 
watts. Frequency response, 
30 c.p.s.- 14,000 c.p.s. Bass 
resonance, 35 c.p.s. 

Total price, E5.2.6 

MARTIN 
RECORDAKIT 

Model C for Collaro Studio 
Deck. Amplifier 8311 /V 
assembled and tested with 
5 BVA valves, controls, 
switches, transformers, 
knobs and full instructions. 
(11.11.0. 
Smart 2 tone leatherette 
covered wooden case and 
9 x Sin. high quality loud- 
speaker, type C6659/V. 
E5.á.0. 
Circuit diagram, full in- 
structions, shopping list, 
etc., 3,6 ea. 
Collaro Studio Deck, 

£12.12.0. 
Illustrated leaflet available. 

-RADIO SUPPLY CO2 

AUTOMATIC 
RECORD 

CHANGERS * UAI4 
Four speed motor. Magi - 
disc selector enabling 7, 
10 and 12ín, records to 
be selected automati- 
cally. "Flu -Fi" turnover 
crystal cartridge. Attrac- 
tively styled in cream and 
grey. Suitable for A.C. 
mains, 100/125 v. 50 
cycles. Unit plate. (6.19.6 * Garrard Autoslim 
The latest 4 -speed auto- 
matic Record Changer 
from Garrard- Autoslim, 
(9.0.0. 

SINGLE PLAYERS * EMI 985 
4 -speed Turntable Unit 
complete with Pickup. 
An extremely reliable 
and inexpensive Unit 
suitab le fo r Record Players 
and Radiograms; a heavy 
86in. dia. Metal Turn- 
table with low flutter 
performance, S- position 
switch, 4 speeds and off, 
ivory finish with red 
T/T mat. 89,6. * Garrard TA!Mk II 
4 -speed single player. 
Diecast aluminium pick- 
up with GC2 cartridge. 
Automatic stop. 901. 
dia. turntable. (8.10,4 

All components for the 
'Practical Wireless'Blue Prints 
-"Mini-Amp", "Tutor ", 
"The Citizen ", available from 
stock. Please send stamped 
addressed envelope for de- 
tailed price lists. 

6F6M 7'6 6X5GT 
615GT 5,- 6Ì30L2 12,6 
615M 6,6 7B6 10,6 
616 41- 7B7 8,6 
617G 6,6 7C5 8,- 

9,- 6K7G 3,6 7C6 8,- 
101- 6K7M 6,9 7H7 
9,- 6K8G 6,6 7S7 9,6 
5,- 6K7GT 519 7Y4 6,6 
4,- 6K8GT 10,- 091 12,6 
7,6 6L6G 8,- OP13 22,3 
4,- 6L6M 9,6 2A6 
7,6 6L18 II,6 2AH8 12,- 
8,6 6N7GT 7,6 2AT7 7,6 
716 6Q7G 7,6 2AU7 8,- 
7'6 6Q7GT 9,6 2AX7 8,- 

6SK7 6,- 2BA6 
9,- 6SL7GT 8,- 28E6 
9,- 6SN7GT 7,6 2C8 7,- 
4,6 6SQ7 9,3 2J7GT 10,6 
6,6 6U4GT 12,- 2K7GT 6,6 
51- 6V6G 5,- 2K8GT 13,6 
5,- 6V6GT 7,9 2K3M 13,- 
7,6 6X4 7,6 2Q7GT 6'6 
7,- 6X5G 7,- 2SK7 

I25L7 8,- 
I 25N7GT 

10,- 
15D2 7,9 
25A6G 8,- 
25L6GT 10,- 
25Z4 9,6 
25Z5 
25Z6 10,- 
30FL1 10,6 
30L15 23,3 
30P4 15,- 
30P12 12,6 
3oPLI 12,6 
35L6GT I0,- 
25Y5 9,- 
35Z4GT 8,- 
42 
3SZ5GT 9,6 
SOL6GT 8,6 
75 10,6 
80 8,6 
142BT 3,6 
210DDT 4,6 
210VPT 3,6 

TEST METERS 
CABY A.10 

D.C. or A.C. Resistance ohm: 10K ohms. Will also measure decibels. 
Price (4.17.6. Inclusive of test prods, 
instruction book and batteries. 

CABY B.20 
D.C. or A.C. Will also measure decibels. 
Price E6.10.0. Inclusive of test prods, 
instruction book and batteries. 

THE PRACTICAL WIRELESS POCKET 
TRANSISTOR SUPERHET 

A new version in a re- designed cabinet with 
carrying strap, complete kit of parts, (7.19.6. 
Detailed price fist available on request. 

"THE CONTESSA" 
A 2 -band 6- Transistor Superhet for long 
and medium waves, 2- colour case, 10 x 74 
x 3/ins. (10.19.6. Send for comprehen- 
sive manual and parts list, 3,6. 

TWO NEW BOOKS FROM BERNARDS 
No. 173. PRACTICAL TRANSISTOR 
AUDIO AMPLIFIERS FOR THE HOME 
CONSTRUCTOR. Book I. Thirty -two 
Diagrams and Plans. 3,6 each. 
No. 172. INTERNATIONAL RADIO 
STATIONS LIST. Lists more than 14,000 
facts on Radio Stations throughout the World. 
2,6 each. 

CATALOGUE 
OUR 1962 CATALOGUE IS NOW 
AVAILABLE. PLEASE SEND I,- IN STAMPS FOR YOUR COPY. 
TRADE CATALOGUE ALSO 
AVAILABLE, FOR WHICH PLEASE 
ATTACH YOUR BUSINESS 
LETTER HEADING. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

TERMS: Cash with Order or C.O.D 
Postage and Packing Charges extra 
Single valves 9d., Minimum Parce 
Post charges 2, -. Please include sufficient postage with your order 
Minimum C.O.D. fees and postage 
3,6. These Postal Rates apply to U.K. only. For full terms of business 
see inside cover of catalogue. 
Personal Shoppers 9 a.m. to 5 p.m. 
Mon. to Friday, Saturday IO a.m. to I p.m. 
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1. 3- TRANSISTOR POCKET RADIO with MINIATURE SPEAKER, FERRITE 

ROD, and 2 GERMANIUM DIODES. The only 3 transistor radio available at 

the price. Build it in 1 evening! Tunable over MIL waves. Complete with 
easy-to-follow Instruction, and all components pees batteries obtainable 

anywhere 113). 2716. P. & P. 216. (All parte available separately.) 

2. LINE E.H.T. TRANSFORMERS. Built -i0 fine width control. 14kV. Bean coil, 

90in. deflection on ferrite yokes. Frame O.P. transformer pl. 18kV smoothing 

condenser, suitable for 14in., 1710. or 21in. tubes. With circuit diagram. 28/8 

plus 4/6 P. & P. Ae above, but for 625 lines, £2.10.0, plus 4/6 P. & P. 

Suitable Poops Magnet (state tube), 10 /- plus 3/- P. & P. 

3. OSCILLOSCOPE 
Cstable tdiferentialY- ampliferAPPLICATIONS. (30mV/C Provide me aple 

sensitivity with A.C. or D.C. inputs. Especially suitable for measurements of 

transistor operating conditions where maintenance of D.C. levels is of para- 

mount Importance. Push -pull X amplifier; Fly -back suppression; Internal 
Time -base Scan Waveform available for external use; pulse output available 
for checking TV line OIP Transformers, etc. Provision for external -I/P 
and C.E.T. Brightness Modulation. A.C. mains 2001250 v. 215.15.0, P. & P. 

8/- or 801- deposit, plus P. & P. 8/- and 12 monthly payments of 28 /S. 

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES and TUBE. 

4. A.C. /D.C. POCKET MULTI -METER KIT. Sin. moving coil meter, scale 

calibrated in A.C.ID.C. volts, ohms and miIDamps. Voltage range A.C. /D.C. 
0 -50, 0 -100, 0 -250, 0 -500. Milliampe 0 -10, 0.100. Ohms range 0-10,000. 

Front panel, range switch, wirewound pot (for ohms zero setting), 
switch, resistor and rectifier. 19/8. P. & P. 2 / -. Wiring diagram 1 / -, free 

with parts. 
5. CHANNEL TUNER. Will tune to all Band I and Band III stations. Complete 

with P.C.C.84 and P.C.F.80 valves (in eerier) I.F. 16 -19 or 33-38. Can be 

modified as an aerial converter (instructions supplied). 82/8. plue 4/- P. A P. 

HEATER TRANSFORMER to suit above, 200 -250 v., 81 -, plus 2/- P. & P. 

6. MAINS TRANSFORMERS. All with tapped primaries, 350.500 v. 70 mA, 

6.3 v. 2 amp, 10/8. P. a P. 31 -. 280- 0.280v. 70mA 6.3v. IA. 6.3v. lA 10/6. 

P. & P. 3), 280.0 -280 120mA 6.3v. IA, 6.3v. 3A, 17/8. P. &-F. 3/6. 

7. WOLSEY 8- ELEMENT FOLDED DIPOLE. I.T.V. Aerial lem mounting 
bracket for external nee, complete with 12 yds. of coaxial cable, 15 /-. 
P. & P. 4I -. 

9. SIGNAL GENERATORS. Cash 88.19.8 or 25 /- deposit and -6 monthly 
payments of 21/8, P. & P. 5/6. Coverage 100 kc1e to 100 Me /e on funds - 
mentale and 100 Mcls to 200 Mc/s on harmonics. Case 10 x 64 x 901e. 

Three miniature valves and Metal Rectifier. A.C. mains 2001250 v. Inter- 
nal modulation of 400 c.p.e. to a depth of 30 per cent. Modulated or 
tmmodulated R.F. output continuously variable 100 millivolts. C.W. 

and mod. switch, variable A.F. output. Magic eye as output indicator. 
Accuracy ± 2 per Cent. 

10. SIGNAL GENERATORS. Cash 64.19.6. P. A P. 8/6. Coverage 120 kcln 

to 84 Mc /s. Case 10 x 65 x 441n. Size of scale 64 x 34i0. 2 valves and 

rectifier. A.C. manne 230 -250 v. Internal modulation of 400 c.o.s. to a 

depth of 30 per cent, modulated or uumodulated R.F. output continuously 
variable 100 millivolts. C.W. and mod. switch variable A.F. output and 

moving mil output meter. Accuracy ± 2 per cent.. 

11. BATTERY RECORD PLAYER AND AMPLIFIER. 45 r.p.m. "Star" 
motor "Aces" crystal pick -up, 3 transistor push pull amplifier complete 
with transistors. Output 500 mil iwatte, 49/6. P. & P. 4 /-. 

12. 3-watt PUSH -PULL 8 VALVE AMPLIFIER. A.C. mains 200 -250 v. 
Size 104 x 04 x 24ín. 5 valves. For use with all makes and type of pick -up 
and mike. Negative feed back. Two inputs. make and gram. and control. 
for same. Separate controls for Base and Treble lift. Response 

ta 
fiat 

at f per 
40 cycles to 15 kc/s, Y 2 db; 4 db down to 20 kc/s. Output 
cent total dietorti.n. Noise level 40 db down all hum. Output transformer 
tapped for 3 and il ohms speech coils. For use with Std. or L.P. recorde, 

musical Instrumente such as guitars, etc. Suitable for small halls, 13.19.6 

P. & P. 61 -. Crystal mike to -suit 15 / -, P. a F. 2 / -. Bin. P.M. BPeaker to 

sult 12/8, P. & P. 21 , 
13. EAR. MONARCH GAS WITH FOL-FI HEAD. 4- speed, plays 10 recorde 

12in., loin., or 7in. at 16, 33. 45 or 78 r.p.m. Intermixes 7in.. 10in. and 

12in. recorde of the same speed. Has manual play position: colour, brown 

Dimensions: 121 x 101io. Space required above baseboard 41in. below 

baseboard 21 in. Fitted with Ful -Fi turnover crystal head. 1819.9, P. & P.5 /6 

With Stereo Head 57.18.8. P. & P. 51B. 

14. TRANSISTOR TESTER. For both P.N.P. and N.P.N. tranekstors incorpora- 
ting moving coil meter. In metal case. size 44 x 35 x 1410. Scale marked In 

gain and leakage. 19 :6, P. & P. 31 -. 

I5. PUSH -PULL OUTPUT STAGE inclusive of tranefetore with Input and 

output transformers to match 3 ohms speech coil, suitable or use with the. 

POCKET RADIO. Set of parts, including translators. 10/6, P. & P. 2/ -. 

Wiring diagram L6, free with parte. 

18. PORTABLE AMPLIFIER. On printed circuit for A.C. Mains 200/230 cm 

Bine 4 x lin. with tone and volume control. Complete with Valves. 

ECL82 and EZ80. Output 2 watts. 1916, P. & P. 31 -. 

RADIO & T.V. COMPONENTS: 
(Acton) LTD. 

23B HIGH STREET, ACTON 
LONDON, W.3. 

ALL ENQUIRIES S.A.E. 
GOODS NOT DISPATCHED OUTSIDE U.K. 
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A 6- TRANSISTOR RADIO FOR 
ONLY £7.19.6 

The "Leeco "-a compact pocket por- table. Carefully designed and pre- cision built to give sharp station selection and good fidelity. Size only 
41- x ar x 11'. Built -in Aerial. 6 tran- sistors plus 1 diode and thermistor. 
21' P.M. Speaker and socket for ear- phone. Supplied complete with 9V. battery in attractive presentation box. Optional extras: Miniature ear- phone 6/6. Plastic cover 2/6. P. & P. 
2/6. 

CF -221 HETERODYNE CRYSTAL CONTROLLED FRE- QUENCY 
Frequency range: 12 o / o 

METERS 
.Clibration. Individual Calibration Books and numerous Crystal Check Points. Accuracy: 0.01% or 25 cycles. Power supplies; 6 v. and 135 v. batteries. Size 14 x 101 x 911n. Weight 43 lbs. 

Offered at the ridiculous s ta 
CARR. 

price of only s' I PAID. 
SF -20 RADIO HEADPHONES 
Hi- impedance- 
2,000 ohms -general 
ase headset. Black 
and Ivory plastic 
cased electro-mag- 
netic units with 
adjustable head- 
band for comfort- 
able fit. individual 
listening for all types of applica- 
tions. Individually 
packed. with flexible cord att- ached, 14/6. post paid. 
TRAN.:I,IOR SET 'MUST 1 TUBUL Alt BAFFLE EXTEN- SION SPEAKER MODEL ST,30 Designed for use with transistor radios 
extension 

Complete 
plefl fitted with miniature plugs. Size 9 {in. x 3 0.n, dia. As fully described January issue. ONLY 57/6. P. & P. 2/6. 

ANOTHER RELDA SPECIAL! 

PORTABLE TAPE RECORDERS 
Weight only 
2 {Ibs. Operated 
by standard 
dry batteries. 
These beauti- 
tul machines 
are supplied 
complete with 
earphone for 
monitoring 
or playback. 
ultra sensitive 
microphone and 
ready for immediate use. 
S.A.E. for further details. UNLY f 11.19.6 

P. & P. 3/6. 

ONLY 
60, Per 

P & P. S4 /- 

12v. VIBRATOR PACK. (Supply Unit No. 9.) As used with P.C.R. Receivers giving 250 v. output at 
90 mA. Fully smoothed. Size 
10 x 8 a gin. ONLY 25/- Each. P. & P. 5 / -. 
It SET Mk. 111 POWER ISUPPLY. With 2 dynamotors. 

Nf H.T.31. 12 v. input. 250 v. output at 125 mA. H.T 32. 12 v. input, 
490 v. output at 60 mA. DON'T MISS THIS BUY! ONLY 25/ -. P. & P. 5/ -. 

PORTABLE 
TRANS /RECEIVER SETS 
Consisting of trans /receiver 
covering 7.4 -9 Mc /s range up to 
10 miles. complete with 5 valves 
headphones, microphone. func- 
tion box and Eft. telescopic 
aerial. Only requires 120 v. 
and 3 v. dry battery. 
I'WO FOR £6. Post Free, 

BATTERIES 20/- per set. 

INSTANT VALVE FILAMENT 
TESTER, MODEL VT-41. 
Pocket -size, battery operated. 
Gives Instant Check of: Ail radio 
valves.; All TV valves! All TV and 
Radio fuses; Circuit continuity; Ali Pilot lamps. Has built-in miniature l- 
and 9-pin valve straighteners and batt- 
ery test. 
*International Octal, 13.5, B.9, B.7. 
Battery and Mains types, 
Beautifully styled -precision made. Suppllec complete. Fully guaranteed. 
ONLY 301 , Post Paid. 

ALL TRANSISTOR 2-STATION 
INTERCOM $ BABY ALARM 

MODEL 
TL 302 

10 G ns. affiejbet. wltho bate ré 
An intercom system for both tailing and conversing, operated 
from a single battery. bead 
Baby Alarm. Brief spec: 3 
transistors. 200 mW output, 21in. 
speakers etc.. etc. S.A.E. for tanner details. 

250 MFD 
ELECTROLYTIC 
CONDENSER 

OPERATORS 
UNIT, Fantastic 
Bargain. exceptlo- 4 WAY 
net Offer! As 11- TELEPHONE 
lustrated. 3/6. SOCKET 

POST PAID. 

MIDGET METAL "BOAT I RETAIL RECTIFIER 
SHAPE" AERIALS 

Ideal model con- 
trol aerial. Com- 
plete with 3 -pin connector and 
EA5IJ diode. 
Must be tried at 
2/6 EACH 
P. & P. I / -. 

V.H.F. MOBILE 
AERIAL and base, with PYE connections 
271n. overai,, as used 
by Taxis, Police, etc., 
7/6. 

WHIP U.S.A. 
IALS 

12t't. 10/-, 
CU.MPLETE HEAD- 
PHONE and MICRO- 
PHONE ASSEMBLY 
10/-. P. & P. 316. 

EP,IOK MULTI -METER 
10,000 O.P.V. on BOTH A.C. and D.C. 
Ranges: D.C. Voltage: 0-6-30-120-600-1,200 
v. (13,000 o.p.v.). 
A.C. Voltage: 0.6 -30- 120.600 -1,200 v, (10,000 
o.p.v.). 
D.C. Current: 0.120p.Á, 0.12.00 mA. Resistance: 0-20K, 0-2 Meg. (150 ohm, 15K at centre scale). 
Capacitance: 0.005 to 0.151.1.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 ±8% 
of total scale length. 
Size: Olin. x 31ín. x lin. Complete with test leads. battery and instructions, 
ONLY 25.19.6. Post Paid. 

MLNIATURE CLEAR 
PLASTIC PANEL METERS 

"S" METER MODEL CR. 2P. Stan- dard "Ham" Signal strength indica- tor. Calibrated In "S" units from 0-9 with ecafe terminating in + 10 to + 30 db calibrations. Additional full scale calibrations of 0-5 + 0 -10 in linear scale divisions. A "must" for radio amateurs for conversion of any Communication Receivers with A.V.C. 
VU oMETER 

calibrated signal 
IP. Calibrated nand /damped in accordance with standard VU Meter Practice. Upper scale reads -20 to +3VU. Lower scale 0 -100% modulation. Uses precision carbon film multiplier resistor and full wave rectifier. 42/6. 

DC MICROAMMETERS Model MR.25 0 to 50 uA. 39/6 
DC MILLIAMMETER Model MR.2211 I to 1mAuA. 27/8 All models lndividuady Boxed and Fully Guaranteed. P. & P. 2/6 each. 

PORTABLE MAINS SOLDER- 
ING IRON MODEL SPI 

30 watts. Designed on an entirely new principle for light- weight applications. Highly stable heat characteristics ensure 
long rile and safety in use. The 
Model SPI features a removable handle that may be used to cover the tip and barrel to permit the iron to be carried safely even while hot. Supplied complete with Vinyl bag, mains lead and 
plug. Alt for only 18/9- 

MAIL ORDERS 7'O 
(DEPT. P.), 32a COPTIC STREET. 

LONDON, W.C.1 

CALLER.s WELCOME AT 
87 TOTTENHAM COI - ROAD. 
LONDON. W.1 MUS 9606 
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RELDA OFFERS THE GREATEST VALUE IN 
MINIATURE COMPONENTS FOR THE `KIT FAN' 
MAINS 3 AMP. DP /DT 
TOGGLE SWITCH with on/off 
plate. 4/- each. 

LAPEL MICROPHONE MI78 
Precision engineered 
Crystal Microphone 
-for lapel or hand 
use. Only Din. dia - 
meter.Exceptional lY 
sensitive. Chrome 
plated case and clip 
Includes Bit. shielded 
cable. Only 17/8. 

TRANSISTOR SI'EC'I.A Li 
5K. EDGEWISE MINIATURE 
VOLUME CONTROL MODEL 
K2. 14. with switch and ivory 
knob. As used In all miniature 
translator radios. 4/6 eaoh. 

í'217A. 
, MINIATURE lila. SPEAKER. 

A miniature Hi -Fi 
speaker that out- 
paformsallothers. 
Designed to meet 
today's require- 
ments for transis- 
tor, miniature and 
sub-miniatureapp- 

ltcations. Size 24ín. sq. a lin. deep. 
Voice coil impedance: 8 ohms. 
Freq. range: 150 -5000 c /s. Power: 
200mW. 18 /8. 
No. 7 MOVING COIL MICRO- 
PHONE INSERTS. Ultra sen- 
sitive. As used in many Govt. 
Microphones! e e rand new and guaran- 
teed. 8/8 each. 

HOOVER ROTARY 
TRANSFORMERS 

12 v. input. 500 
v. output at 65 
mA, or 8v. input 
250 output at 
75 mA. 
Only 10/8 each. 

P. & P. 2/ -. 

HI -FI HEADPHONES 
These miniature Hi- 

Fi phones 
use high quality 
permanent 
magnetic speakers 
with regu- 
lated voice 
coil. The 
soft rubber 

ear moulds give correct spacing 
for optimum acoustic load. Each 
unit has a built -in miniature Hi- 
FI transformer to ensure the 
finest music and voice reproduc- 
tion. Supplied free is a small 
transformer 

r up 
which 

000 ohms. 
Only 1St-. P. &P.2/6. 

JUST ARRIVED ! 

9V. BATTERY CHARGER 

& A.C. ELIMINATOR 

MODEL LA.6P 

A "MUST" for 
every transistor 

.et owner! 

Save those batteries during the winter by running your 
transistor set direct from A.C. Mains. Reactivate all 
your old 9V batteries. 
Unit contains neon indicator and standard battery connec- 
tions with nearly 2 yards of mains lead and plug. Also snap 
cord for connection to set. 

U 
OFFERED 29 P. /LIMITED 

FRSTTIME IN TH SCOUNTRY! 

MINIATURE EARPHONE 
A really sensitive dynamic earphone 
of exceptionally fine quality. Pro- 
vides clear reproduction of music as 
well as speech. Fully Guaranteed and 
complete with transparent ear insert. 
3 feet cord, sub -miniature plug and 
socket. 
CR-5 High imp. crystal i Each 
MR-4 Low imp. magnetIc4,I Post 1/- 

SUB -MINIATURE TRANSFORMERS 
Here is outstanding value in 
transistor transformers consis- 
ting of one Driver Transformer 
and one Output Transformer. 
Ideal pair for miniature transis- 
tor portables, etc. 
Driver Model LT44: Primary: 
Mk. Secondary: lk. Centre Tap- 
ped. Ratio: 5 : 1. 
Output Model LT703: Primary: 
1.2k. Centre Tapped. Output: 
3.2 ohms. Ratio: 2 : 1. Complete 
with detailed instructions. Only 9/6 per pair. P. & P. 1 /8. 

1 / ' SUPER 
With Miniature 

TRANSISTOR 
Speaker. 

Simple instructions enable 
anyone to build this miniature 
radio. Gives reception over the 

®- :I'" `! " entire broadcast band. Each 

. ".`.'.- 
kit is supplied with all latest ' .1ff: ., miniature parts including: 
* two transistors * ferrite rod 
* speaker * coloured plastic 
case * step by step illustrated 
instructions. Size 4 x 3 a fin. 

I ONLY 2716 P' Battery 1/- ex. 

* Made available owing to Public demand! * 

PYE COMMUNICATION RECEIVERS 
World coverage on these famous Communication Receivers. They are the 

simplest type to use yet bring in stations that will amaze you. The ideal domes- 

tic receiver for medium wave during the day with Amateur stations at night. 
All have been converted to 230 v. A.C. mains and are guaranteed to work 
Immediately. Incorporate Wave Switch. Audio gain aerial trimmer, high and 

low tone control, station locking device, aerial and earth inputs, speaker out- 

ut sockets. t e . c. Size 
17 

a Court Road 
Black crackle finish front panel. On demon- 

stration 
Medium and long waves and 6-23 Mc /s. Less speaker. 

P.C.R. Medium and long waves and 6 -18 Mc /s. With speaker. 

(All the above PC.Rreconditioned). Receivers Have been completely 

ONLY 

£8.19.6 
F.ACII TYPE 

CRYSTAL MICRO- 
PHONE INSERTS 
MODEL MC.1. Pre- 
cision disc type crystal 
microphone cartridge. 
Output :-53dB. Res - 

PRÌCE 1000 

-6000 c.p.e. 

WAVE HANGE /D S SWITCH 
218 each. 

SUB- MINIATURE 
PLUG AND SOCKET 

soma 
PS. 35. 

Two -way bakelite barrel Jack 
plug only lin. long. Socket only 
On. long. 3/8 per pair. Post paid. 
C11.305 CHROME MINIATURE 

PLUGS AND SOCKETS 
Size: plug barrel l', socket 
These will your . equient 
that expert gfnisbi 3/8 Per Set. 
SLIM RADIO PLUGS AND 

Two-way, 
erm terminal PLUG bandit STURDY 

standard SOCKET, 5/8 per pair. 
Post Paid. Panel mounting. 
neat finish. 

AERIAL 
VARIOMETERS 
These magnificent 
Instruments will 
enable you to 
receive maximum 
signal strength on 
all S.W. receivers. 
Precision, cali- 
brated control 
12/8. P. & P. 2/6. 

SPARE 
Here's a 
gift for all 
38 and 18 
Set own- 
ers! Case 
contain - 
ARP 12 & 
1 A T P 4 

valves. 
Only 10/- 
P. & P. 216. 

VALVE KIT 

I 
ACCUMULA- 
TORS. 2 volts 16 
A.H. (unapt liable). 
Ideal for 6 and 12 
volts supply, etc. 

Brand new. Original 
cartons. Size 41n. x 
710. x 21n. 5/8 each. 
P. & P. 1/6, 3 for 15/ -. 
P. & P. 3/6. 6 for 
2718. P. & P. 51 -. 

Plus 
Carriage 10 /8 

MAIL ORDERS TO 

(DEPT. PO 32a COPTIC STREET, 
LONDON, W.C.I 

CALLERS WELCOME AT 

87 TOTTENHAM COURT ROAD. 
LONDON. W.1 MUS 9806 
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R.S.C. HI -FI TAPE RECORDER KIT REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN HALF AN HOUR The Recorder incorporates the Latest Collaro Studio Tape Traascriptor. The Linear LT45X High Quality Tape Amplifier listed £12.12.0 High Flux P.M. Speaker listed 30/ -, empty Tape Spool, a Reel of Beat quality Tape listed 22/6, and a Handsome Portable carrying Cabinet with latest attractive two- tone polychrome finish, size 18 x 13 x gin. high. listed £4.10.0, and circuit. Total cost if purchased individually approximately 140. Performance equal to units in the £60 -£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 sockets with associated 
gram, 

allow mixing of "mike" and 
Includes 5 vA10. es, 

High 
CC8, 

sensitivity. 
CC 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. 30-30,111 

c /cs. 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 
OUTPUT SOCKET i p g provides 

STRING 
30 mA Sand 

GUITARS, 
.. 11, . For supply of a RADIO FEEDER UNIT. Size approx. 12- 9-7in. For A.C. mains 200 -250 v. 50 c.o.s. Output for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full Instructions and point-to-point wiring diagrams supplied. O 1 

eq red 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 
ac hannel(total 10 wac s) watts 

Sensitivity's output lli volts, suitable for all crystal stereo heads. Ganged Bass and Treble Control give equal variation of "lift" and "cut". Provision is made tor use as straight (monaural) 10 watt amplifier. Valve line -up ECC93, ECC83, EL84, EZ81. Outputs for 2-3 ohm speakers. Point -to -Point wiring diagrams and in- structions snored. Send S.A.E. for leaflet. $ Gns- 

(Or factory built 5U- extra). Only 8 Gns- Sr* If required louvred 

constructional details and price list 2/6. Carr. 10 / -. Kit can be supplied assembled, ready for use, for 59/6 extra. 

R.S.C. BATTERY C 
HEAVY DUTY CHARGER KIT 6/12 v. 6 amps. variable output. Consisting of Mains Transformer 
0- 200-230 -750 v.: F.W. (Bridge) Selenium Rectifier: Ammeter, Variable Charge Rate Selector Panels, Plugs, Fuses, Fuseholder and circuit, 59/8. Carr. 4/6. 

DEAF AID EARPIECES. Low Impedance with lead. 8/9. High Impedance Crystal 8/9. 
MICROPHONE INSERTS. Crystal type 8/9. 

251 
1T1. 

Carr. 
17/6 

H.P. TERMS. Deposit 15.7.8 and 12 monthly payments of 2 gns. Cash price if settled in 3 months. 

TELEVN RECTIFIERS 250 v 200 mA, small size.. Only 8/each. 
. 

COLLARD CONQUEST 4-SPEED AUTO-CHANGER. with high fidelity Studio pick -up. Latest model. For 200-250 v. 50 c.o.s. A.C. mains. Our price 28.19.8. Carr. 5/6. 

4 uo AUTO -CHANGERS Turnover Stdi Pick -up head, for 200 -250 v. A.C. 27.19.6. Carr. 4/6. 
THE SKYFOUR T.R.F. RECEIVER. A design of a 3 valve long and medium wave 200 -250 v. A.C. Mains receiver with selenium rectifier. High gain H.F. stage 
6K7,1SP1, 

distortion 
V Selectivity and quality excellent. Simple to construct. Point-to- Point wiring diagrams, instructions and parts list, 1/9, maximum building costs 24.194 inc. attractive Walnut veneered wood cabinet 12 x 81 x 54in. 

MINIATURE 
se w GRAM AMPLIFIER. or use with any or auto -change unit. Output for 2-3 ohm speaker. For 200 -250 v. A.C. mains. Size lit x 21 x 241e. Controls: Vol. and Tone with switch. 0 HA RG I N G EQUIPMENT All for A.C. Mains 200- .250v., Sects. Guaranteed 12 months. ASSEMBLED 

CHARGERS 
6 v. or 12 v. 

2 amps. 

Assembled 
6/12v. 4 -5 amps. 

ed Ammeter and 
ble charge rate 
tor. Also selec- 

plug for 8 v. or charging. Lou - steel case with 
d blue hammer 
ed. Fused 
ready toron /9 
with Carr. 5/- 
s and output ds. Terms: 
sit 13/3 and 5 
hly payments 
6/12 v. 3-4a., all ties as above. 
carr. 3/9. 

Fitt 
varia 
sale/ 
for 
12 v. 
vred 
stove 
finish 
and 
use 
main lea 

SOLDERING IRONS. 230-250 v. 30 
Depo 
mont watts. First quality. For Radio work, 19/9. Spare elements and bits 13 ' available. 59/111 
59/9. 

R S C MA 
Interleaved and Impregnated. Pr m- 

23 ariea 2p0-0-250 v. 50 0/5. Scree' ed TOP SHROUDED DROP THROUGH 250-0-250 V. 70 mA, 6.3 V. 2 a, 5 v. 2 a.. 17/9 350-0-350 v. 80 mA, 6.3 v. 2 a, 5 v. 2a.. 18/9 
250-0-250 v. 1( Ó 

mA, 
6.3 

V. 2 
5 á8 C T.1 

ä 
18/9 250-0-250 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 25/9 300-0:100 v. 130 mA, 6.3 V. 4 a, 8.3 v. 1 a, for Mullard 510 Amplifier . .. 29/9 300-0-300 V. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 26/9 350-0-350 v. 100 mA, 6.3 v. 4 a, 6 v. 3 a.. 28/9 350-0-350 v. 100 mA, 6.3 v. 4 v. 4 a, C.T. 0-4-5 V. 3 a.. .. 28/9 350-0-350 v. 150 mA, 6.3 V. a, 5v. 3 a.. 29/9 FULLY SHROUDED UPRIGHT 250-250 v. 60 mA, 6.3 V. 2 a, 5 v. 2 a, Midget type 21-3-31n. . 17/11 250-0-250 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 27/9 300-0-300 v. 100 m A, 6.3 v. 4 a, 5 v. 3 a 27/11 350-0-350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a 27/11 350-0-350 v. 150 mA, 8.3 v. 4 a, 5 v. 3 a.. 35/9 425.0-425 v. 200 mA, 6.3 v. 4 a, C.T. 6.3v.4a,C.T5v.3a .. ..49/9 

INS TRANSFORMERS 

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 

Cam 3/9 49/8 
FULLY \ 

GUARANTEED ) FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c /s, primaries 6.3 v. 1.5 a, 5/9: 6.3 v. 2 a, 7/8: 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, 17/8: 12 v. 1.5 a twice, 17/8. OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 3S4, etc. 
Small Pentode, 5000 ohms to ms 01 

. 3/9 Small Pentode 7/8.000 n to 3 3 Standard Pentode 5.0000 ton n 5/9 Standard Pentode 7/8,000 to 30 5/9 10,0000 to 30 
Push -Pull 8 watts, EL84, or 6V6 to 

5/9 
3 ohms or matched to 15 ohms .. Push -Pull 10 -12 watts to match 6 or EL84 to 3 -5 -8 or 15 ohms .. . 19/9 Following types for 3 and 150 speakers: Push -Pull 10-12 watts 6V6 or EL84 .. 18/9 Push -Pull 15-18 watts, 8L6, KT66 .. 22/9 Push -Pull for Mallard 510 Ultra Linear 29/9 Push-Pull 

o Ll KT66 1807, etc. 49/9 

BATTERY CHARGER KITS 
Trans- former. F.W. 

Mains 
Metal Rectifier, well ventilated steel case. Fuses. Fuse -holders, Grommets, panels and circuit. Carr. 3/6 extra. 

6v. or 12v, 1 amp 
As above, with Ammeters 24/9 
6 V. 2 amps 
6v. or 12v. 2 amps 31/6 
6 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. 
0-.15 a., 0 -3 a., 0-4 a., 0-7 a., 
0-25 a., 0-60 a. 8/9. 

MIDGET MAINS Primaries 200 -250 v. 50 c /s. 250 v. 60 mA. 8.3 v. 2 a .. .. 11/9 
Both 
250-0-250 

above size 21 
2 

2}Sné, 
12/9 

SMOOTHING CHOKES 
150 mA, 7 -10H 250 ohms .. 11/9 100 mA, 10 H 200 ohms 
80mA, 10H 350 ohms .. 
60 mA. 10 h 400 ohms .. , .. 

4/11 PARMEKO POTTED TYPES 
200 mA, 12 H 100 ohms .. . .. 18/9 120 mA. 30H 2O0 ohms .. ..18/9 120 mA, 8 H 50 ohms ., 13/9 CHARGER TRANSFORMERS 
All with 200- 230 -250 v. 50 c/s Primaries: 
0-9 -15 v. 11 a. 11/9: 0-9 -15 v. 2 a, 14/9: 0 -5-15 v. 3 a, 18/9: 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' 150 watts, 27/9. 250 watts, 39/9 
120:1 high grade clamped, 8CS123:1 Potted. Mu -metal screened, 9/9. 
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R.S.C. (Mar) HULL, LIVERPOOL, LEEDS, BRADFORD, MANCHESTER 

R.S.L All STEREOPHONIC AMPLIFIER KIT WITH TWIN SPEAKERS 

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. 

VOL and Tone Controls. Preset balance control. Full instructions 
Carr. and Dkg.6l- and point-to-point wiring diagrams supplied. 

Outputs for matched 2-3 ohm speakers Sensitivity 130 m.v, Ganged ns. 
STEREO EQUIPMENT OFFER - 
Comprising Al2 kit, 2 £6.19.6 matched Bin. LISpeaker, 
and Aces TIC Stereo head Carr. 7/6. 
suitable most pickups. 
PICK -UP ARMS complete With Hi -FI 
turnover Crystal head. Acos GP54. Limi- 
ted number brand new. perfect at approx. 
half price. Only 29/11. 

M c40 stand or desk. List d 351- Only 27/9. 
39-1 Stick type. Listed 3 ans. Only 39/6. 
R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance pecpfisleul ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response ±3 db. 
37- 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. 
EFB8, ECCB3, 807. 807. 0Z33. Separate 
Bass and Treble Controls are provided. 
Minimum input required for full output 

Ois 

only 12 millivolts so that ANY KIND 
F 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 

Anextra 

a 
input Dwt with assoc associated vol. 

control is 
inputs such aslGram. andt'Mike'ecan be 
mixed. Amplifier operates on 260 -250 v. 
50 clos. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

parts with fully punched 
II Gns wiring diagrams and tncriidrt-po- 

structions. If required 
Carr, 101- perforated cover with 

carrying handles oan be 
supplied for 19 /9. The 

amplifier oan be supplied, factory built 
with EL34 output valves and 12 months 
guarantee. for 14 GM. 
TERMS: DEPOSIT 38/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers 
available at competitive prices. 
FULL RANGE OF LINWAR AMPLI- 
FIERS ALWAYS IN STOCK. 
COLI.ARO JUNIOR 4 -speed single 

With turn -over head.i53.19. 
pick -nip 

B.S.R. CIAS 4 -SPEED AUTO - 

up head, 26.19.6. Carril5 /- ,LUraover 
pick- 

up 

F:IITI V.H.F /FM Radio Tuner design. 
Total cost of parts including valves, Tuning 
dial, Escutcheon, etc. 26.19.6. 

LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for use 
with any record playing unit, and most 
microphones. Negative feed -back 12db. 
Separate Bass and Treble Controls. For A.C. 
mains input on 200 -250 v. 50 clos. Output for 
2-3 ohm speaker. Three miniature Mallard 
valves used. Size of unit only 7- 5ó11n. high. 
Guarant'd for 12 months. Only 25.19.6. Send 
S.A.E. for illustretedleaflet. Terms: Deposit 
22/6 and 5 monthly payments of 22/6. 

R.S.C. 4- 

891. 

1210. 10 WATT HIGH QUALITY 

SPEAKER 
IN 

POLISHED 
WALNUT 

FINISHED 
CABINET 

-. Gauss 12.000 

coil93 ohms 
or 15 ohms. 
Only 24.19.6 
Carr. 5/ -. 
Terms: De- 
posit 11/3 

and 8 monthly payments of 11/3. 
12in. 20 WATT HI -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
113 x loin. Finish as above. Terms: Deposit 
17/9 and 9 monthly payments of 17/9. 
Only ' 7.19.6. Carr. 8/6. 

A - AN -- FI R 
A highly- sensitive 4 -valve quality amplifier for the 
home, small club, 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 
Separate Bass and Treble Ó ntrolsrareiprovided. These 
give full long- playing record equalisation. Hum level is 
negMgible being 71db. down 15db. of Negative 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 N. 50 e /s. Output for 2-3 ohm speaker. Chassis is not alive. Kit is complete 
In every detail 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 251- extra. plus 3/6 carr.; or Deposit 22/8 and 
5 monthly payments of 22/6 for assembled unit. 

R.S.C. PORTABLE GUITAR 
AMPLIFIERS. (For 200 -250v. 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 8in. Loudspeaker 

built-in ". Handsome, strongly made 
Cabinet (size approx. 14 x x 7m.) finished 
In attractive and durable4pollcrome, and 
fitted carrying 

9 6 handle. Terms. 
Deposit £1 and 9 . e 
monthly payments 
oí £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 12in. for Bass notes and a 
7 x 4 m. elliptical for Treble. Cabinet is 
well made and finished as Junior model. 
Size approx. 18 x 18 x 9in. 15 Gns. H.P. Terms. Deposit 34/9 and 
9 monthly payments of 3419. Carr. 101 - 
Super HI -Fi 15 Watt. All facilities as 
10 watt. Cabinet size 18 x 18 x 101ns. 
Terms: Deposit 22.11.6. and nine monthly 
payments of 51/8. Cash 22 ans. Carr. 12/6. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM1. An all -dry ,, ,;t Type BM2. Size 8 x 5i 
battery eliminator. x 21in. Supplies 120 v. 

Size 54 x 48 x tin. 90 v. and 60 v., 40 mA. 

approx. Completely and 2 v. 0.4 a. to 1 amp. 
replaces battery sup- fully smoothed. There - 
plying 1.4 v. and 9O v. - by completely re- 
Where A.C. mains 200- _ e/ placing both H.T. 
250v. 50 c/s is avail- batteries and L.T. 
able. Suitable for all 11 sax!t 2 v. accumulators 
battery portable - - - 

when connected to 
receivers requiring i s. A.C. mains supply 

1.4 v. and 90 V. This -I BLEFOR ALL. 

cosumlatest 
low BATTERY RECEI- 

eompleptloa types. VERS normally using 2 v. accumulator. 
Comylto 

use. 
/9. diagrams. 39/9 or Complete kit of parts with diagrams and 

ready to use, 4&B. instructions. 49/9. or ready for use, 59/6. 

LINEAR TAPE PRE -AMPLIFIER 
Type LP/1. Switcbed Negative feedback 
equalisation. Positions for Record tin. 
3110., 7110. and Playback, E5184 Record- 
ing Level Indicator. Designed primar- 
ily as the link between a Collard Tape 

ker, but suitable forialmost any Tape 
Deck. Only 9 gas. S.A.E. for leaflet. 

R.S.C. BASS REFLEX CABINETS. 
JUNIOR MODEL. Specially designed 
for W.B. 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 £3.19.6. 
STANDARD MODEL. As above but for 
12in. speakers. Size 20 x 15 x 131n. Espe- 
cially recommended for Plessey Dual 
Concentric Speaker. £5.19.6. Suitable 
legs with brass ferrules. 25/- per set of 4. 

PLESSEY DUAL CONCENTRIC 12ín. 
15 ohms HIGH FIDELITY SPEAKER 
(12,000 lines) with built-in tweeter (com- 
pletely separate elliptical speaker with 
choke. condensers. etc.) providing extra- 
ordinarily realistic reproduction when 
used 
Rated 10 watts. P or rice only 25.19.6. 

amplifier. 

P.M. SPEAKERS. 2-3 ohm. 2iin. perdu 
21/9. 5in., 17/9. Biin., 16/9. 8in.. 1919. 
8 x Sin. 25/9. 10in. 28/9. 10 x 6in. 29/9. 
12in. 29111. 101n. W.B. 'Stentorian" 
3 or 15 ohms type HF1012 10 watts. hi- 
fidelity type. Recommended for use with 
our All Amplifier. 24.12.9. 121n. R.A. 
3 ohms 10 watts (12,000 lines). 59/8. 
TWEETERS. Plessey 30 19/9, 150 2519. 
HI -FI CRYSTAL PICK -UP HEADS. 
(Turnover type with sapphire stylus.) 

Hrd 
replacement 

r [a 
Standard 

and a 19 /9. Acos. 
Stereo-Monaural 49/9. Ronette Stereo/ 
Monaural 59/6. 
R.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 or 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. 9.8 -71n. 

to- PoiSimple iring diagrams. instructions 
and 
Total 

with illustration. 
24.15.9 Fo leflet 

send B.A.E. 

TERMS: C.W.O. or C.O.D. No C.O.D. under 11. Yost 1/9 extra order St 213 extra under 25. 

Open 9 to B. Weds. until 1 p.m.. except Manchester open W week. Trade supplied, S.A.E. with all Muera 

(M /C) Mail Orders to 29 -31 Moorfield Road, Leeds 12. 

Ltd. Personal shoppers to any of branches below - 
73 Dale 5 -7 County (Mecca) 8-IO Brown St. 56 Morley Street, 

51 Smile St., I Street, I Arcade, Briggate, I (Market Sc.), I (Above Alhambra 

Hull Liverpool 2 Leeds I Manchester 2 Theatre), Bradford 

R.S.C. 
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SENSATIONAL NEW 1961 DESIGNS -BY CONCORD 
LOW PRICES * PICTORIAL STEP -BY -STEP PLANS * EASY AS A.B.C. 
THE NEW "LISBON" 
TRANSISTOR SET 
This fs a a -stage w 
l threat not 

pocket 
much r 

larger than a matchbox. 
Excellent clear reception covering all 
medium wavea, works nor months 
off a tiny 1} or 3 volt battery costing 
only 35d. Easy to build and an 
excellent introduction to transistor 
circuitry. Everything can be supplied 
down to the last nut and bolt Incl. 
SIMPLE PICTORIAL STEP-BY- 
STEP PLANS FOR ONLY 18/6. plus Post and packing 1/6. (C.O.D. e1- 
extra). Porto sold separately, priced 
parts het 1).. 

OUR NEW 4 STAGE "MINUETTE" 
Build this newly -designed "MINOETTB" 4_STAGE transistor set in very strong ready drilled ULTRA- MODERN CASE. only 6 e 31 x lin. Uses three transistors and dinde on 1 SF!.' CONTAINED LOUD SPEAKER, Very 
sensitive, ideal for office, bedroom, 
holidays, etc. Months and months 
of listening of an öd. battery. Can 
be built FOR ONLY 89/6, fncludine 
PROPER CASE, miniature epeakci. 
etc. SIMPLE AS A.B.C. PICTORIAL. 
STEP -BY -STEP PLANS etc., pio. 
post and packing 1/6 (C.O.D. 3/. 
extra). Parte sold separately, priced 
parte list 1 / -. 

39/6 

CONCORD ELECTRONICS Dept. PW39 
210, Church Road, Hove, Sussex 

THE NEW "FLORIDA" VALVE RADIO 
This sensational "FLORIDA" model Is one of our moat 27/6 sensitive valve radios, It Is a highly compact, self -contained miniature push button base, valve 
pocket radio at absolutely rock Dot- - - -" tom building cost- Covers all medium waves with very latest circuitry bringing in stations from all over Europe without fuss. Size only 44 x it x 15in. A fascinating pocket radio. We can supply all the parts including beautiful 2-tone case and SIMPLE 

AS A.B.C. PICTORIAL STEP -BY- STEP PLANS, screws, wire, etc. trap be built for the exceptionally LOW PRICE OF 27/8, plus post and pack - 
re 116 (C.O.D. al- extra). Parts sold separately, paced parts list la. 

THE NEW "SAN REMO" ONLY 32/6 
This All Transistor Speaker Radio -The -y "San Remo " -covers all medium wave. A mcluding "Home," "Light," etc. Reli- able and lightweight -Slips easily into the 
Pocket or Handbag -sise only 45 x 25 x ltin.l Works for Months of 8d. Battery! 
Ideal for holidays, Camping, Bedroom, 
etc. Anyone can assemble it in an hour 
or two with our simple.a,.ARC PLAN! 
Complete set of parte including luit.. 
ture .pecker- everything --only 22 /6, 
plus 2/6 P. & P. (C.O.D. 2, extra.) 
Parts can be bought separately. 

Cheques accepted. Cosh on delivery al. extra. Please prat/ name and address in block letters. Suppliers to Schools, Universities, Government and Research Establishments. Complete range of components and values stocked. Regret to O.O.D. abroad. DEMONS T Rd TIONS DAILY AT,WORRS. 

E FRE TO 1 MB / T / O Us El 1 / O/Nf ER s - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative t56 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
end outlines a wonderful range of modern 
Home Study Courses in all branches of Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"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, 
D ra nglitamanahip, 

Television, etc. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

A.M I. Mach. E. 
A.M.I.C.E. 

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

A.I.O.B. 
A.F.R.Ae.S. 

B.Sc. 
A.M.Brit. I.R.E. 
City Is Guilds 

Gen. Cart. of Education 
Etc., etc. 

PRACTICAL 
INCLUDING 

EQUIPMENT 
TheT 

OOLS! 

lec- 
Basic Practical and Theore- 

'snits Division of 
tic Courses for beginners in 

B,I.E.T,(incorporat- 
Radis,T.Y.,E1eccronics,Etc.. trnipg EV 

offers A.M.Brit.I.R.E. City & Guilds 
NOW orator tra a 

Radie Amateurs' Exam, 
real laboratory train - 

R.T.E.B. Certificate prq home with 
P.M.G. Certificate Practical ratIr. ant. 
Practical Radio Ark for detaiff. 

Radie A Television Servicing B .1. E sirs Practical Electreelcs 
Electronics 

Automation 
ring SCHOOL OF amtematiee 

ELECTRONICS 

POST COUPON NOW 
Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 
(Write if you prefer Pot to cut page) 

NAME. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (incorporating E.M.I. Institutes) 
(Dept. SE /21), 29 Wright's Lane, London, W.8 ; SUBJECT OR EXAM 

.__...._...._._._._.._ __ __. r 
1111 

THAT INTERESTS ME - (SE /21) 
THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD. 
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February, 1962 PRACTICAL WIRELESS 893 * VALVES BY RETURN OF POST * 
THE MOST COMPREHENSIVE COMPETITIVE VALVE LIST IN THE COUNTRY 

10% DISCOUNT 8rPOICCAtcROAFsFEER 
RS 

o say SIX VALVES marked in blaok type (16% 
in doses). Poet: 1 valve, 6d., 2 -11, 1f -. 

NEW LOW PRICES 
GUARANTEED 3 MONTHS 

FREE TRANSIT INSURANCE. All valves are new 
or of fully guaranteed es- Government or es- equip. 
meut origin. Satisfaction or Money back Ouaran. 
tee on goods if returned unused within 14 days. 

054 6/- 
1A50T 6/- 
LCSGT 8/8 
105 8/6 
1D6 9/9 
1H5OT 9/9 
1L4 3/6 
iLD5 3/6 
1LN6 4/6 
INUIT 9/9 
IRS 6/- 
144 8/- 
1N3 4/9 
114 3/4 
2A3 7/9 
21)21 4/6 
3A4 4/9 
3A3 9/- 
308 4/6 
3Q4 7/- 
SQSGT 8/8 
384 6/6 
8V4 6/9 
5R4G 9/6 
6T4 8/9 
6U4G 4/9 
514G 8/9 
5Y3G 6/9 
5Y3GT 8/- 
6940 11/- 
523 8/3 
5Z4 11/- 
5840 8/8 
5240T 11/- 
6/301,2 9/- 
BAB 7/6 
6A7 1W- 
SAKI 9/8 
8A80T 13//- 
8AB8 7/- 

6AC7 4/8 
6.4115 818 
6AG7 7/- 
6AK5 5/- 
BALS 8/C 
SAM 3/- 
6AQ3 BI- 
6AT6 5/- 
6A1,6 7/8 
667 8/6 
6680 8/6 
6RA6 6/- 
68E6 b/9 
81306G 12/6 
6RH6 9/. 
01J6 6/- 
613E7 9/3 
öBW6 7/9 
6BW7 6/9 
NU 4/9 
804 316 
64)5 6/8 
606 4/9 
6C9 8/9 
6CD8G 21/- 
6CH6 8/8 
801 94. 
6D2 8/6 
603 12/6 
6DÜ 4/D 
891 4/9 
SF80 6/9 
6F8M 7/- 
6F80 6/8 
6918 3/8 
6F13 6/9 
6914 9/6 
6E15 9/6 
6E18 8/6 
gB38 8/6 

SH6 2/- 
6J5 413 
6,153 2/9 
6J5GT 8/9 
616 4/- 
6J7 7/9 
637G 5/- 
6J70T 7/6 
UM 8/6 
6KSOT 6/6 
61(7 5/9 
62711 2/3 
6K7GT 4/9 
6K8UT 8/9 
611 12/6 
6L43M 9/9 
6L60 6/9 
6L18 8/8 
81,19 12/6 
6LD3 81- 
6LD12 7/6 
61,020 8/6 
6N7 6/6 
6P1 14/- 
6P25 8/6 
13P28 12/6 
6Q7G 8/- 
6Q7UT 8/9 
6E70 6/- 
84A7 5/9 
139C7 5/3 
6S137 4/9 
64117 4/8 
68.17 4/6 
69E7 5/3 
68L7GT 8/- 
88270T 4/9 
68Q7 6/- 
6887 4/8 
6040T 10/8 

615511 613 
BV60 6/6 
6V60T 6/6 
612 8/8 
614 51- 
6X50 5/- 
615OT 5/8 
6960 7/9 
7135 12/6 
7136 9/- 
787 7/3 
706 7/- 
7C6 713 
7117 7/3 
7K7 9/6 
7Q7 7/6 
7.7 9/- 
7V7 6/. 
714 8/3 
784 6/6 
SIS 3/- 
1001 11/- 
1002 1316 
10C14 8/8 
1091 6/9 
10L14 7/9 
10LI)3 7/9 
1.OLD1113/9 
101.012 8/6 
10PI3 9/. 
101.14 9/- 
10P18 7/8 
I2A6 61- 
12A117 6/9 
12AH8 9/9 
12AT6 7/8 
12AT7 6/8 
12AU7 8/- 
12A17 6/9 
12BA6 8/- 

126E6 8/6 
12B147 10i8 
12C8 616 
11E1 16f8 
12J50T 8/8 
12K70T 4/9 
12K8OT11/- 
12E8 12/- 
12Q7GT 5/- 
128O7 6/- 
12887 4/6 
l'23J7 5/6 
128E7 4/- 
1281976T8/6 
12807 5r6 
1285 ill- 
1487 22/6 
IBA05 7/4 
191106G16/- 
2001 8/6 
90P8 8/8 
20L1 16/. 
20P1 9/9 
20P8 12/6 
20P4 17/. 
20P5 16/- 
25A60 8/- 
25L60 6/9 
95L60T 91- 
2515G 6/- 
25240 7/3 
25Z5 8/- 
2586 13/- 
27811 26/- 
3001 7/6 
3095 6/9 
30FL1 9/8 
30L1 7/- 
30P4 12/8 
30P12 8/- 

30P16 6/9 
35L60T 9/- 
35W4 8/9 
:15Z40T 6/3 
:15Z50T 7/6 
42 7/8 
43 7/6 
5005 7/6 
50L6OT 9/. 
52KU 10/6 
53KU 10/6 
54K15 8/9 
61öPT 11/. 
75 8/- 
77 6/6 
78 6/8 
80 5/9 
83 9/6 
185BT 18/- 
807(A) 5/8 
908 15/- 
954 2/- 
955 3/9 
954 2/8 
5763 10/- 
9001 41- 
9042 4/9 
9003 4/- 
ATP4 2/9 
AZ31 8/- 
836 8/8 
86.1 7/8 
CtC 7/6 
CBI.31 61/. 
CC1135 14/- 
CL33 11/9 
CY31 7/6 
D63 1/8 
D77 818 
D152 5/9 

DA30 12/6 
DA90 2/8 
DAC32 9/9 
DAF91 3/6 
DAF96 7/8 
DF'38 9/9 
DI,91 318 
DF'90 7/3 
D1183 8/If 
DH76 6/- 
DH77 51- 
DK32 11/8 
DK91 518 
DK92 7/6 
DK96 7/3 
DL33 8/6 
DL33 9/6 
DL92 9/- 
0I.91 8/. 
D1.92 6/- 
UL94 6/- 
D1.96 7/3 
EA50 9d. 
EABCSO 7/6 
EAC91 4/6 
EAF42 8/6 
EB84 1/6 
2B41 71- 
E891 3/8 
EBC3 9/- 
EBC38 4/9 
EBC41 7/9 
E13081 7/9 
EBF90 7/9 
EBF89 8/6 
EBL21 12/8 
F.BL31 21/- 
2062 316 
EC90 8/8 
8091 .4/8 

ECC31 9/6 
1:CC32 4/- 
ECC33 4/6 
110034 91- 
EC4.;35 8/- 
ECC81 6/8 
ECC82 6/- 
ECC83 6/9 
ECCS4 7/- 
ECC85 7/9 
ECF80 8/6 
F.CF82 8/6 
HUM Mil 
ECH36 9/9 
ECH42 7/9 
ECH91. 7/9 
ECL80 7/- 
ECLB2 8/9 
ECL83 12/- 
EF22 7/- 
F,F36 3/3 
E1,39 4/3 
EF40 13/6 
EF41 8/- 
EF48 7/8 
E960-11R 

ß/- 
E960-USA 

8/- 
EF64 3/3 
2980 4/9 
E1e95 8/8 
EF86 9/- 
E1059 6/9 
EF91 8/- 
2992 4/8 
EF95 6/8 
2E32 7/- 
EL32 8/9 
EMS 8/- 

F1L35 7/- 
F:L37 11/8 
ELSg 12/6 
EL41 8/. 
EL42 9/. 
ELM 71- 
EL91 4/6 
E1434 8/6 
EMKO 7/9 
EM81 8/9 
EM84 9/9 
EM86 10/6 
EN31 16/- 
EYE' 

Small 8/- 
EY86 8/. 
11835 6/- 
EZ40 6/6 
E7.41 7/- 
8880 6/- 
EZ81 we 
0232 8/9 
131,41DD7/9 
HVR2 7/6 
KL36 716 
ELLS') 8/6 
KT32 819 
KT830 4/9 
HT38 9/- 
2144 6/3 
KT45 8/8 
K1'31 8I6 
KTgS 8/3 
KISS 14/8 
2178 8/8 
KTW61 5/9 
KTW63 5/9 
KIM 6/8 
1.83 618 
LN162 7/- 

L5319 7/- 
21114 8/- 
N31 11/- 
N78 161- 
2108 16/. 
N152 8/9 
P41 4/6 
P61 2/8 
PABC8011/- 
PCC84 7/- 
PC1785 7/8 
PC088 19/- 
PC089 13/6 
PCF80 7/- 
PC182 7/3 
PCL82' 7/9 
POL83 10/8 
PCL84 7/6 
PEN25 4/6 
PEN46 7/3 
PEN48 5/3 
PUS 8/3 
PL36 10/8 
PL38 16/6 
PLBI 8/- 
PL82 6/9 
PL93 8/9 
PL84 9/. 
PM84 ll/- 
P125 11/8 
PY31 7/9 
PY32 10/- 
PY80 7l- 
PY81 61- 
PY82 8/3 
PY83 7/8 
P230 9/8 
1118 11/- 
R19 11/. 
8D8 8/6 

SPB 3/8 
8P41 2I8 
BP81 2/6 
8U2150A 

- 
4/6 

T41 7/- 
TDD4 7/6 
U14 8/- 
U15 8/- 
1../22 6/9 
1.724 15/- 
U25 12/6 
U26 919 
U81 7/9 
U35 11/- 
U87 28/- 
U43 8/- 
U50 6/9 
U52 4/9 
U76 5/6 
U7S 5/- 
U191 111- 
U281 9/6 
U262 15/- 
U309 7/- 
U329 7/- 
U339 11/- 
0404 8/- 
0801 23/- 
UABC80S/6 
UA949 8/. 
UB41 8/- 
UBC41 7/9 
UBC81 10/- 
UBF89 7/9 
UBL21 14/6 
1100.84 14/8 
UCC85 7/9 
170980 18/. 
UCH21128 

UCH42 7/1 
UC1141 8/1 
UCLSS 18/1 
17941 80 
UF42 61f 
U1,80 711 
UM S/f 
UFBg 14/1 
UF89 71 
UL41 7/. 
UL44 11p 
U1.46 9/1 
UL84 7/1 
UM80 9/1 
LORI 19/ 
UU7 9/1 
UUB 17/ 
1.1Y1N 11/ 
UY21 11/ 
UY41 8/. 
UY85 8/1 
VR106/30 

8/1 
VR160/30 

8/1 
W61M 11/. 
W76 5/. 
WBl 9/1 
181M 11/. 
163 9/1 
186 11/. 
168 111 
178M 12/. 
178 1411 
179 18/8 
181M 9/' 
163 8/1 
Z68 6/- 
Z08 618 
Z77 2/. 

bes HIGHEST QUALITY- OOMPARE OUR PRICES 

2T,t GUARANTEED Ina 12(6. 

MOST !COLLARD, 6 Months 12 Months NEW TYPES 
MAZDA, COSSOR, 
ESOTROS, EMI - 

I2in. £2 -0-0 £3 -5 -0 MW 31(74 
£4 -0 -0 

SCOPE, BRIMAR, 
FERRANTI TYPES, 
PROCESSED IN 

14ín. 

15 /I7in. 
£2 -10 -0 
£3 -5 -0 

£3 -15 -0 
£4 -10 -0 

MW 88124 

£5 -0 -0 
CRM 172 

OUR OWN FAC- MW 43184 
TORY. 21ín. £3 -15 -0 £5 -15 -0 £6 -0 -0 

LOUDSPEAKERS 
Top Makes manufacture fresh. 2 13/ -; 51n. 18 / -; 
81n. 18 / -; FOI.. 132/6; 7 2 4 18/ -; 8 x 3, 19/ -; 8 z S, 
21/-03 z 13, 29/ -. 

PM SPEAKERS 
3 ohms, top makes performance guaranteed, 

áiá ß'z'4 11 - 16m. 131 8/ ' lOsfi /- 
1,000 YDS. ASSAULT CABLE 
P.V.C. covered +feel, Ideal telephone lines, garden- 
ing. 9/. drum. Postage 4/-. 

VALVES ALL GUARANTEED 3 MONTHS 

PLUI AMAZING SOILED. 
ONLY 4/6 

EY51 WV 4/6 1J 25 s1117 $/- 
COMPLETE RECORD PLAYERS 
BSA. UA14, 4 -6peed Autochanger .. 27 19 0 
8.8.E. UA20, Autockanger 28 19 0 

P. & P. on above 4/- 

RENEW YOUR PICK -UP 
with the following CARTRIDGES: ACO3 G.P. 
05.3, 22/8: SONOTONE, 17/ -; STEIG and REUTER 
16/ -; POWER POINT, 17/ -. All the above com- 
plete with "STAR R .GALAXY" Tone Arm, 2/- extra. 

13 Channel TV's -Absolutely Complete 
These Seto are unequalled In value. They are untested and are nob 
guaranteed to be working. 
12" £2.19.0 (p.p. 12fß) 14" £4.18.0 (P.9. 16/.) 

"NUMATIC" CAR RADIO 
Complete with Speaker. 12V. Poeltfve earth. £15.15.0 P.P. 3/6 

HEADPHONES 
High Impedance. 2000 ohms each earpiece. Brand new. 15/8 pair. P.P. 1/- 

AMPLIFIERS 
"Elpfoo" A.10. 3 Watt Amplifiers. Suitable for Record Players, eta 
84 4 0. P.P. 1 /6, 

B.B.C. /I,T.A. AERIALS 
Single Dipole, 3 Element, Wall mounting. 9 
Complete, P.P. 3l -, 

32 /6 v 
RECORDING TAPE 

"Brand Five" Tin. 1,200 ft., 28 /8; 71m 1,800 ft, 32/6; 
51n. 600 ft., 15 / -; 6310. 1,200 It, 21/6. 

TORCHES 
"TRICOLOUR" Flashlight, with Focus. 
Red, Green and White light, 71in. long. 

Batteries 1/2 each. P.P. lid, 4/9 
AERIAL OSCILLATOR COILS. LONG I 

AND MEDIUM WAVE pr. 4 6 
Square Plugs and Sookets, Fused, 18 amp. 6 /6` 

3 pin, P,P. lr -. V 

SILICONE DIODES 
126 V. 500 M.A. 2 in series make superior replace- 
ment for R.M.4 and R.91.5, etc. 8/- each, 

RECTIFIERS 
For Chargers, selenium full wave, 12 volt, 3.4 amps, 
9/6; (Carr. 1 /'). 250 v. 80 mA, 5 / -; RM1. 8/6; 
RM2, 8/ -; R23. D / -; R114, 16/8; RMl, 21 /.; 14A88, 
17/ -; 14,9.97, 23 / -; 14A100, 25 / -; 18RC1 -1 -181. 7/9; 
18ßA1- 1.18 -1 7/9; 1.102- 2 -8.1, 141 -; 14RA1.2 -8 -2 
17/-; 14RÁ1- 2 -8 -3, 50 / -. 

EXTENSION LOUDSPEAKERS 
Covered in attractive Ronne, Gold Metal eft /t- 

VV Fret, Complete, size 8 x 6 2 3 }1n., !. 
Baffle type, polished wood front, with Gold Metal 
Fret. Shaped. Size 119 a 79 x 591n. 2e2/6 P. & P. 21 -. 

POWER CABLE 
7/029, 15 amp, 2 core, power cable, 1/- yd.; S core, 
1/8 yd.; 4 amp. P/C Twin Flex, 9d. yd. 100 -yd. 
drum. 30 / -, Plus Postage. 

P.V.C. WIRE SPECIAL BARGAIN 
100 yds., 30 mil. Special price 7/6. 200 yds., 30 mIL, 
12/6. P.P. 2l.. 

CO -AX yds. 2P 8 low 
1yds.,242 / /6.. Co-au. 

Plugs 1/3. Wall outlet boxes 3/6. 

100 RESISTORS 6/S 

100 CONDENSERS 10/- 
Miniature Ceramic and Oliver Mica Condenser; 
3 pF to 5,500 pF. LIST VALUE OVER 25. 

Post: 2 lbs. 2l-, 4 lbs. 216, 7 lbs. 3/ -, 15 lbs. 41-, etc. No C.O.D. ALL ITEMS 5% & POST FREE IN DOZENS 

TECHNICAL TRADING CO 
(Callers always welcome). LIST OF 1000 SNIPS 6d. 

P.O. BOX (21)W 
350 -352 FRATTON ROAD, PORTSMOUTH. 
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ARMSTRONG AF208 AM /FM 

RADIOGRAM CHASSIS 

* Full VHF Band (87 -108 Mc /s and Medium 
Band, 167-570M)* 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.o.s. +2db * Tape 
Record and Playback Facilities * Conti- 
nental Reception of Good Programme 
Value * For 3, 71 and 15 ohm speakers. 
Send S.A.E. for leaflet. 

PRICE 22 GUINEAS carr. Free 

LATEST "EMI" 4 SPEED 
SINGLE RECORD PLAYER 

Acos Hi -Fl Pick -up for LP, and/or 78. 
7, 10 and 12in. records. Silent motor, heavy 
turntable, auto stop. Complete on Base - 
plate. 

Special offer £6.5.0 post free. 
Or with Stereo/Monaural pick -up £8.19.6. 

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 
112.12.0. OUR PRICE 19.9.0. Post 4/., 
Fully guaranteed in manufacturer's 
sealed cartons. 

New Boxed VALVES 90-day Guarantee 
165 7/8 BK80 7/8 EA60 1/8 MO 7/8 
185 7/6 6L60 10/6 EAB080 8/6 E1148 1/8 
1T4 8/- (1N751 6/6 EB01 8/- BABOSO 
2X2 3/8 6Q70 8/8 EBC38 8/6 12/8 
384 7/8 68A7 6/- EBC41 8/6 HVR2A 8/8 
3V4 7/8 66J711 8/8 E11F80 10/. MU14 9/- 
5U4 7/8 68147 8/6 ECCS4 9/8 P13384 9/8 
5Y3 7/8 eVOG 8/8 ECF80 9/8 PCF80 9/6 
5Z4 9/8 6X4 7/8 801142 10/6 PCL82 11/8 
BAM6 6/- 685 '8/8 ECL80 10/6 PEN26 6/6 
6B8 6/- 12A6 7/8 ECL82 10/8 PL81 12/6 
613E6 718 12AT7 8/- EF39 5/8 P162 10/8 
6B136 8/8 12A1I7 8/- EF41 9/8 PY80 7/8 
6BW6 9/8 12AX7 e/- EF50 5/6 FY81 9/8 
6D8 8/- 128E6 8/6 EFeO 8/- PY82 7/6 
6F6 7/8 1787 8/6 EF86 12/6 81'61 8/8 
6116 8/8 12147 8/8 EF92 5/8 UBC41 9/6 
6J5 5/8 3516 9/8 EL32 5/6 1J01342 9/8 
636 5/8 35Z4 7/8 EL41 9/8 UF41 9/6 
6J70 8/8 8e 9/6 EL84 8/8 01A1 9/6 
6860T 8/8 807 5/6 F.Y51 9/6 1J141 8/- 
6870 5/- 954 1/8 E240 7/6 U22 8/- 

SETS OF VALVES 

DK96, DF98, DAF96, DL96, 8/6 each or 27/6 set. 
1E5, 1T4, 185, 384. or 3V4. 19/8 
8K8, 687, 6Q7, 6V6, 524 or 6X6. 27/6 
ECH42, EF41, EBC41, EL41, E240. 87/6 
ECH81, EF89, EBC81, EL84, EZ80. 89/8 
121E8, 12K7, 12Q7, 3516, 3524. 85/- 

NEW 
ELECTROLYTICS 

TUBULAR TUBULAR 
1 /350V 2/- 00(350V 6/8 
21350V 2/810/25V 8/- 
4/450V 2/8 250/25V 8/- 
8 /450V 2/8 50/12Y 8/- 
8/500V 2/9 8 +8/450V 8/6 
16/450V 8/- 8 +8/500V 5/- 
161500V 4/- 8 +16/450V 8/9 
32/450V 8/9 8 +16/500V 5/6 
25/25V 1/9 16+18/450V 4/5 
0/25V 2/- 16 +16/500V 6/- 
50/50V 9/- 82 +82/350V 4/8 

FAMOUS 
MAKES 

CAN TYPES 

32/320V 4/- 
100/270V 5/8 
2,000/6V 4/. 
8,000/6V 5/- 
32 +32/350V ó/- 
32+32/450V 8/- 
32 +32+ 32/850V7/- 
50 +50/350V 7/- 
64 +120/350V 11/6 
100 +200 /275V 12/6 

C.R.T. BOOSTER TRANSFORMERS 
For Cathode Ray Tubes having heater 
cathode short circuit and for C.R. 
Tubes with falling 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 
TYPE AE. High quality low capacity. 
10/15pF. Optional boost /är %, 50 %. 75 %. 
Mains input. 18/8 
Type B. Mains input. Low capacity. 
Multi output 2, 4. 8.3. 10 and 13V. 
Boost 25% and 50 %. This transformer 
is suitable for all TV tubes, 21/- each. 

COMPLETE RADIO 
£4.19.6 post free 

4 Mullard valves, Sin. speakers, frarrle 
aer'al. 4 pre -set stations. I long, 3 med. 
wave. Superhet Circuit. 
Size 9 x 6 x 5 5in. high. Tested ready for 
use. 200/250 v. A.C. -D.C. Mains. 

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

STANDARD, 250.0- 250, 80 mA, 6.3 v. 8.6 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a 6 v. 

a or 4 v. 2 a. 22/6 ditto, 350 -0 -30 . 59/6 
MINIATURE 200 v.20 mA, 6.3 v. 1 a... 10 /8 
MIDGET, 220 v. 45 mA, 6.3 v. 2 s. .. 15 /8 
SMALL, 220. 0.220, 60 mA, 6.3 v. 2a .. 17/6 
STD., 210.0 -260, 65 mA, 6.3 v. 3.6 ., 17/6 
HEATER TRANS. 6.3 v. 14 amp. 7/8 
Ditto, tapped see. 2, 4, 6.3 v., 11 amp.. 8/8 
Ditto, see. 6.3 v. 3 amp. 10 /6 
GENERAL PURPOSE LOW VOLTAGE, 2s, 
3, 4, 6, 8, 8, 9, 10, 12, 15, 18, 24, 30 v. 2E /8 
AUTO TRANSFORMERS. 150 w. .. 12/8 
0, 120, 200, 230, 250 v., 500 w. 55/8 

O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/8. 
Muitlratlo, push -pull, 7/6. Ditto, 10 w., 15 /5 Elm- 
atom, 384m etc., 5/9. L.F. CHOKES 15/1011. 00/65 
mA, 5 / -; 10 H. 85 isA, 10/6; 10 H., 160 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: 
2, 6 or 10 v. 1/ amp., 8/9: 2 a., 11/8; 4 a., 17/6. 
CHARGE TRANSFORMERS. Tapped input 200/ 
250 v. for charging at '2, 6 or 12 v., It amps., 15/6. 

4 
amps., 
AP CAR BATTERY 

22/13. 
ARGER 

Circuit 
with vamp 

meter Leads, Fuse Case, etc., for 6 v. or 12 v., 89 /8 

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

PIT. STEREOPHONIC PLAYER 
Complete with Garrard TA SIKH 
Stereo unit and self contained quality 
stereo amplifier, size 141' wide x 17' 
deep x 81- high. Brand new in maker's 
box with full instructions and guar- 
antee. OUR PRICE £12.10. Carriage 
and Insurance. 10 / -. Suitable for use with any two 1 ohm 
loudspeakers. 

LOUDSPEAKER P.Y. 8 OHM. 21, 8, 41n. 19/5. 
lin. Rola, 17/9; 811, Plessey, 19 /8. 7 ;n. x 41e. Rola, 
18 / -; 641a. Rola, 18 /6. 10 z 61m. 27/6, 101n. Rola, 
80 / -. 41n. Tweeter, 25 /-, 12in. R.A. 801.; 184 a 
elm. 45/-. 
STENTORIAN HP1012. loin. S -16 ohms, 10 w., 96/.. 

BAKER SELHURST 

LOUDSPEAKERS 
Details S.A.E. 

121n. Baker 16w. Stalwart 
8 or 15 ohms, 45- 13,000 

12in. Baker Stalwart, loam 
suspeneioe, 16 ohms, 40- 
18,500 c.p. 18 
121n. 8tereo, 12w., 35- 
16,000 c.p. 48 
loin. Baker Lithe Twelve, 
00 c.p.s. to 26 Ire/s. 617.10 
lsin. Auditorium, 0 w., 
Bais. 80 spa to 12 Kels. 

615 

TWIN GANG TUNING CONDEISEEB. 865 pF. 
miniature lis. z 14ía z ills. l0l-. 500pF 9taodard 
with trimmers, 9 / -; midget, 7/8; with trimmers, 9/- 
SMALL 3 gang 500 pF, 17/-, 
SINGLE 25 pF, 50 pF, 75 pF, 100 pF, 180 pF, 5/8. 
solid dielectric 100, 300, 500 pF, 8/8. I 
CONDENSERS. New stock. 0.001 mid. 7 kV; 
T.C.C., 5 /6; Ditto, 20 kV., 9/8; 0.1 mid 7 kV., 9/t 
Tubular 500 v. 0.001 to 0.05 mid., 9t, 0.1, 1/ -; 
0.25.1/8; 0.51500 v., 1/9; 0.1/350 v., 9d; 0.01/2,000 v. 
0.1 /1,000 v., 1/9; 0.1 mud., 2,000 volts, 5/6. 
CERAMIC CORDS. 600 v., 0.8 pF to 9.01 mid-, 96. 
SILVER MICA CONDENSERS. 10% 5 pF to 500 pF, 
1 /-; 600 pF to 8,00 pF, 1/3. Close tolerance. 
(+ 1 pF) 1.5 pF to 47 pF, 1/8. Ditto 1% 50 pF 
to 815 pF, 1/9; 1,000 pF to 6,000 pF, 9 / -. 

465 ke /s SIGNAL GENERATOR 
Total cost 15/ -, Uses B.F.O. Unit, 
ZA 30038 ready made. POCKET 
SIZE 26 x 41 x lin. Slight modifications 
required, full instructions supplied. 
Battery 7/6 extra 69V +11V. Details 
S.A.E. 

Waveehange Switches, 2 p. 2 -way, 
3 p. 2 -way, short spindle, 2/6' 8 P. 9 -way 
2 wager, long spindle, 8/6; 2 p. 6 -way, 
4 p. 2 -way, 4 p. 3 -way, long spindle, 3 /8; 
6 p. 4 -way, 1 p. 2 -way, long spindle. 3/8: 
Waveehange "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, 8/6; 
2 wafer. 12/8 3 wafer, 16/ -; additional 
wafers up to 14, 3/6 each extra. 
Toggle Switches, s.p., 2/ -; 6.0.. 3/8: d.p.d.t., 4/ -. Ex. Gov. s.p.d.t., L.. 

CRYSTAL MIKE LNSERT 
by Acos 8/6 

Precision engineered. 
Size only ilin. dia. x kin. 

ACOS CRYSTAL MIKE II .. 25/- DE LUXE STICK MIKE ., 35/. 

Valveholders, Pax. int. oct., 4d. EA50, 
Bd. B12A, CRT, 1/3. Eng. and Amer. 4 
5, 6. and 7 pin, 1 / -. MOULDED Mazda and 
int. oct., 60.: 1370. BOA, BBG, B9A, Bd. 
B7G with can, 1 /8. BOA with can, 1 /9. 
Ceramic EF50, HIC. BSA, Int. oct.. 1 / -. 
7136, BOA cans. L- each. 

THE ORIGINAL 

RADIO COMPONENT 
Our written guarantee with every purchase. Bus 133 or 68 pass door 

S.R. Station Seihurst 
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Volume Controls 

Long apludlea. Midget 
S K ohms W 2 Meg. 
No. 8w. D.P.Sw. 
8/- 4/8 

Linear or Log Tracks. 

80 CABLE COAX 
Semi -air spaced Sin. 
Stranded core. 

40 yds. 17/8. x.70. 
60 yds. 26/- 

Fringe Quality II. yd. 
Air Spaced. 

TRIPLEXERS Bands I, II, HI . 12/8 
COAX PLUG 1/- LEAD SOCKET.. 2/- 
PANEL SOCKETS 1/- OUTLET BOXES 4/8 
BALANCED TWIN FEEDER yd. M. 80 or 300 ohms. 
DITTO SCREENED per yd. 1 /8. 80 ohms 0010. 
WIRE -WOUND POTS. 8 WATT. Pre-set Mm. 

ea. TV 
30 K. 

Type. 
K., 4/- 

valus 
(eCarbon 30 K., to 2 meg.. -8/- ) 

WIRE -WOUND 4 WATT Pon. Long Spindle. 
Values, 50 ohms to 50 K.. 8/8; 100 K., 7/8. 
PHILIPS TRIMMERS, 30 pF 1 / -. 
TRIMMERS. Ceramic. 30. 60, 70 5F., 9d.; 100 pR., 
1511 pF.. 1/3; 2O pF., 1 /8: 600 pF., 760 uF., 1 /9. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
{ w., 4d. } w., 441.; 1 w., 8d.; 15 w., 84.; 2 w., 1 / -. 
HIGH STABILITY. { w., 1 %, 23-, Pretened values. 
10 

is 

0 to 10 meg. Ditto 5 %, 100 0 to 6 meg., 9d. 

30 tvatr, WIRE- WOUND RESISTORS y 1/8 
13 watt 22 ohms -10,000 ohms J I/ 
12.3K to 150% 10w .. .. .. ,. 5/- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play 71n. reel, 2,4110ft 60/- 
6in, reed, 1,200ít 87/8 

Long Play 71e, reel, 1,80011 35/. 
Ills, reel, 1,2001123/8 

reel, 900ft 18 /8 

Spare 
Plastic 
Reels 

31n. 1/6 
41n. 21- 
51n. 2/- 

Standard 71e, reel, 1,200ft 25/- 511n. 2/- 
5ío, reel, 800ít 18 /- 71n. 2/8 

"Instant' Bulk Tape Eraser and 
Head Defiuxer, 200 /250 v. A.C., 27/8. 

Leaflet, S.A.E. 

Radio Screwdriver 5 In. 6d. 
Neon Mains Tester Screwdriver, 5/- 
Solder Radiograde, 4d. yd }lb. 5 / -. 
Black Crackle Paint. Air drying, 3/- tin. 

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

Tunable channels 1 to 5. Gain 18db. 
ECC84 valve. Kit price 29/6 or 49/6 
with power pack. Details 6d. (PCC84 
valves If preferred.) 

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

PaxoUn Panels. 10 z 8111., 1/6. 
Miniature Contact Cooled Rectifiers. 
250V 50mA. 7/6: 250V 60mA, 8/6: 250V 
8501A. 9/8: 20OmA, 21/ -: 300mA. 27/6. 
Selenium Rect. 300V 85mA, 7/6. 
Coils. Wearite "P" type. 3/- each. 
Osmor Midget "Q" type. adj. dust core, 
from 4/- each. All ranges. 
Teletron D.W.R. L. and Med. T.R.F. 
with reaction, 3/B. 
Ferrite Rod Aerials. M.W., 8/9: M. and 
L.. 12/6. 
Osmor Ferrite Rod Aerials. L. and M. 
for transistor circuits. 10 /- each. 
Ferrite Rods, 8 z lin., 2/6. 
H.F. Chokes, 2/6. Osmor QC1, 6/9. 
T.R.F. Coils, A/HF. 7/- pair: MAX, 33-, 
Repanco DRR2, 4/ -. DRX1, 2/8. 

Aluminium Chassis, 18 s.w.g. Plain, 
undrllled, 4 sides, riveted corners. 
lattice fixing holes, 2 1,1n. sides. 7 x 41n. 
4/6: 9 x 7tn., 5 /9: 11 x 71n., 8/9: 13 x 9in., 
8/8: 14 x 11ín.. 10/6: 15 x 141n.: 12/6: 
18 x 16 x 3ín., 18/6. 
Aluminium Panels, 18 s.w.g., 12 x 12ín. 
4/6: 14 x 9ín., 4/ -: 12 x 81n., 3/ -; 10 x 7111., 
2/3. 8 x 61n., 2/. 

A UTOCIIIANGER ACCESSORIES 
Suitable player cabinets (except 

Amplifier player cabinets (except 
4 H.F.) .. .. .. . 63/- 

2 -valve amplifier and Blin, speaker 95/- 
3 -valve amplifier and Bitn. speaker 105/ - 
Wired and tested read?/ for use with above. 

CRYSTAL SET BOOKLET, 1 / -. 
CRYSTAL DIODE u. E.C., 2 / -, 611X84, 4/ -, OA81, 8/, 
HIGH RESISTANCE PHONES. 4,000 ohms, 15 /. Pr. 
MIKE TRAN6P. 10 : 1, 8/9 ea.: 100 : 1, Potted, 10/8, 
SWITCH CLEANER. Fluid squirt spout, 4/3 tin 

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 tour 
SAMS. 2/8. Complete Jason FMT.I 
Kit. Jason chassis with calibrated dial, 
components and 4 valves, 26.5.0. 

.PACKS. English open circuit, 2/6. Closed 
circuit, 4/3. Grundig type. 3 pin, 1/3. JACK PLUGS. English, 3 / , Grundig. 
3 pin, 3/6. 
Wirewound Ext. Speaker Control, 100, 

ALADDIN FORMERS and cores. }in., 
8d,: tin., 10d. 
O.SIn. FORMERS 5937 or 8 and cans TV1 
or 2. tin. sq. x 251n. or lin. sq. x 1:ín.. 2/- 
with cores. 
SLOW MOTION DRIVES. Eplcyclic 
ratio 8-1, 2/3. 
SOLON IRON, 25W, 200V or 230V. 24/. 
MAINS DROPPER. 3 x liin. With 
adjustable Alders. 0,3A, 1,000 ohms, 4/3: 
0.2A, 1,000 ohms. 4/3. 
LINE COIN). 0.3A 60 ohms per foot, 
0.2A 100 ohms per foot, 2 -way, 1/- per toot; 
3 -way L- per foot. 
MIKE TRANS. 50-1, 3/9: 100:1. potted, 10/6 
P.V.C. Conn. Wire, 8 colours, single or 
stranded, 2d. yd. Sleeving, 1.2mm, 2d.: 
4mm, 3d.: 8mm. 5d. yd. SPEAKER FRET. Gold cloth, 17 x 251n.. 
5/ -: 25 x 3í1n 10 / -. Tygan. 52ín. wide, 
10 / -: 26ín. wide. 51- ft. Samples, S.A.E. 
Expanded Metal, Gold, 12 x 121n.. 6 / -. 

1 

I.F. TRANSFORMERS 7/6 pair 
465 kc /s slug tuning miniature can 
15 x ! x Sin. High Q and good band 

width. Data sheet supplied. 

{`REGENT" 4 VALVE 
"96" 

RANGE 
VALVES 
KIT PRICE 
£6. 6. 0. 

cary. 4 - 

PRINTED CIRCUIT BATTERY 

PORTABLE KIT 
)tedium and long wave. P.venui 7 s 41e. 
high Flux speaker. T.C.C. Printrd Circuit and 
condenser,. Components m !Meet quali0 
clearly identified with assembly .netnutiooe. 
Osmnr Ferrite Aerial Coil Realize covered 
attache caws cabinet. Size 12m. x Ois. x Aln. 
Batterie. used 11124 (1,55121 and AD36 (1,60401, 
10 /. extra. Inetrsctlons Od, (free with kit). 
Maine Unit ready made for above 39 /b. Sold 
separately. Detalle free. 

COMPONENT SHOP 337 WHITEHORSE ROAD. 

SPECIALISTS WEST CROYDON 
Telephone: THO 1665 

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

MONARCH RECORD PLAYER 

4*, 

sr rew.ar m... 

tir, cota a,M s.,"awe 
BUILD IT YOUR.ELF using 4 -SPEED BIB 

MONARCH AUTOCHANGER 
READY BUILT 8W. AMPLIFIER, HANDSOME 
PORTABLE CASE, HIGH FLUX LOUD- 
SPEAKER. FULL INSTRUCTIONS SUPPLIED. 

Ins. 
To61 

-ta. 

l Price Ss12e1 0.0 Can. and 

RECORD PLAYER BARGAINS 
Post 2/- each. 

4 Speed Autochangers: 
BSR, U.A.14 .. .. .. 27.10.0 
Collaro Autochanger .. .. £7.19.8 
Garrard "Slirnline" .. .. 28.17.8 

Garrard RC209 .. £9. 9.0 
Garrard RC210 .. £10.10.0 

4 speed Single Players: 
Garrard TA Mit. II .. .. 28. 8.0 
Model 4SP .. 26.17.3 
Garrard 4 HF Transcription 217.19.8 

Garrard Stereo Heads £2 extra. 
All Sapphire Stylil available from 8l -. 

ARDENTE TRANSISTOR 
TRANSFORMERS 

Type D3035, 7.3 CT: Push Pull to 3 ohms 
for OC72, etc., l x { x lin., 9 /6. 
Type D3034, 1.75: 1 CT. Push Pull Driver 
for 0072. etc.. 1 x I x lin., 9/6. 
Type D3058, 11.5:1 Output to 3 ohms for 
0072, etc., I s i s lin., 9/8. 
Type D167. 18.2:1 Output to 3 ohms for 

2, etc., !xi: }ln., 12/ -. 
Type D239, 4.5:1 Driver Transformer, 
I s i s }1n., 10 / , 
lTá á }D240 8 5' Driver Transformer, 

ARDENTE TRANSISTOR 
VOLUME CONTROLS 

Type VC1545, 5K with switch. dia 0.9111., 8/- 
Type VC1780, 5K with switch. die. 0.7111..10/8 
Deal aid ear piece xtal or magnetic 718. 

WEYRAD 
COILS AND TRANSFORMERS FOR 

HETWWICHT PRINTEDRCIRCUl 
AND FERRITE ROD AERIAL 

Long and Medium Wave Aerial -RA2W. 
On 6ín, rod, 7 /161n. diameter, 208PI 
tuning, 12/6. 
Oscillator Coil P50 /1AC. Medium wave. 
For 176pF tuning. 5/4. 
1st and 2nd 1,F. Transformers- P5012CC. 
470 kc /s, 11/10111. diameter by lin. high. 
5/7. 
3rd I.F. Transformers- P50/3CC. to feed 
diode detector, 6 / -. 
Driver Transformer -LFDT2. 1 5/16 x 
1 x í11n., 9/8. 
Printed Circuit -PCA1. Size 21 x filin. 
Ready drilled and printed with com- 
ponent positions. 9/6. 
7 x 4in., 35 ohm Speaker. 25/ -. 
These components are approved In 
transistor makers and performance 

is guaranteed. 
Constructor's Booklet 2/ -. 

NEW AlULLARD TRANSISTOR,. 
Audio OC71 6/- R.F. OC44 1016 

0072 7/8 0C45 9/6 
Sub -miniature Electrolytice (1511). 
lo.F, 2µF, 4µF, 5µF, 8µF, 2511F. 50µF, 
100µF, 2/6. Diodes OA71, OM', 3/ -. GE). 
34. 4/ -. 
B.B.C. Pocket 2 Transistor. M.W. 
and L.W. Radio Kit, 2216. Phones 7/6 
or deaf aid earpiece, 7/B. Batt. 2/- 

"P.W. , POCKET 6 
TRANSISTOR KIT MK.D WIT{I 
LATEST OSMOR MODIFICATIONS. 
ALL PARTS. PRINTS CIRCUIT 
AND CABINET. OSMOR DE- 
SIGNED KIT, 29.15.0. 
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4vow/ 
MASTER, )IØUCaK 

ElferkWa. 
BRITAIN'S MOST COMPREHENSIVE 
PRACTICAL COURSE 

IN RADIO ELECTRONICS 
TELEVISION E 

THESE SPEC /AL TRA IN /NG 

LEARN BY BUILDING 
NOW for your 

CAREER - HOBBY 
OWN BUSINESS 

YOU RECEIVE 
*Complete kits of equipment 

as illustrated. 
Complete set of experimental 
manuals. 
Complete set of "picture - 
way" theory books. 
Modern test -yourself 
examination sheets. 
Study programme. 
Unlimited consultation with 
Tutors. 

AM and VHF /FM 
LUXURY RECEIVER 

SIGNAL GENERATOR 

Complete set of 
Picture Way books and 

Experimental Manuals 

POST - _......_ NOW 

RADIOSTRUCTOR 
1 

TO RADIOSTRUCTOR (DEPT. M.82) ( 

READING, BERKS. 

Name 

Address 

BLOCK 

CAPS 

PLEASE 

2)62 (We do not employ representatives) 
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Wired Wireless and 
Commercial Radio 
IT seems only a short time ago that the "wired wireless" was 

as prominent a topic for conversation as 625 -line TV is 
today, and yet little has been heard of it since. Surely the 

idea deserves much greater attention and, in fact, the time is fast 
approaching when a practical application of this form of trans- 
mission, in its fullest sense, must be found. Sending a radio 
signal over a wire is, in fact, what is meant by the term "wired 
wireless ", and one very well -known application of this is the 
employment of voice- operated carrier systems, over coaxial 
cables, on the trunk telephone systems. By this means hundreds 
of simultaneous telephone conversations can be carried on a 
single cable, without interaction. 

A really practical development of this form of radio, would be 
that in which the normal house wiring systems, which after all, 
are in effect "networked" and serve the majority of homes in the 
country, could be-used to carry not only normal radio program- 
mes, but commercial or sponsored radio, as well as television on 
various channels. It would not be a very great step to make 
these systems of such a type that coin -operated selecting devices 
could be incorporated to provide not only revenue but various 
forms of `exclusive' programmes. Both the telephone system and 
the lüghting services in this country are operated on a national 
basis, and therefore there would be no difficulty about using the 
existing wiring. The actual development of a technique which 
would permit the use of all forms of broadcasting, including what 
we now know as V.H.F., or F.M., together with television, 
should not present insurmountable difficulties. It would, of 
course, limit programmes to each country and perhaps render 
unnecessary such developments as resulted in the superhet 
receiver. It would also remove many difficulties, not the least 
of which would be the fringe area,, the need for interference 
suppressors, and last, but by no means least, the mass of 
unsightly decorations on our roof tops. (The forthcoming 
television development on Bands IV and V will lead to greater 
congestion on our roof tops and it appears highly probable that 
the Pilkington Committee will recommend some form of "wired 
wireless" or "carrier wireless" for sound only to enable com- 
mercial sound programmes to be inaugurated.) 

There may be a limit to the number of transmissions which 
could be dealt with in this manner, and perhaps the inclusion of 
television may complicate matters, . but surely this is one very 
good ground for development of radio, and the day must come 
when radio and television programmes will form part of the 
domestic service supply systems, taking their place with the 
electric light, water and other essential services. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIBIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIG 
Our next Issue dated March, will be published on February 7th 
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Round the World of H iíre less 
POTENTIAL AND 
CURRENT NEWS 
Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of October, 
1961, 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 Tome 
London . .. .. 679,407 
Home Counties ., 636..399 
Midland .. .. .. 463.496 
North Eastern .. .. 
North Western .. .. 

.. .j695 
69 .. South Western , 379,467 

Wales and Border Counties 218.547 

Total England and Wales ., 3.293.179 Scotland ,. .. 

Northern Ire land .. .. 114.603 

Grand Total .. 3,769.106 

Sweden Orders Eighty -two 
Transmitters 

THE Royal Board of Swedish 
Telecommunications h a s 

placed another order for sound 
and television broadcasting trans- 
mitters with Marconi's Wireless 
Telegraph Company Limited. 

The new contract calls for the 
supply of 21 vision transmitters, 
21 sound transmitters, 40 fre- 
quency- modulated sound trans- 
mitters and a considerable 
quantity of programme input, 
paralleling, feeder and ancillary 
equipment. 

The transmitters are intended 
to augment Sweden's already 
extensive television and VHF 
frequency modulated sound 
broadcasting systems by provid- 
ing first -class reception in the 
northern area and in what are 
at the moment fringe areas 
throughout the country. 
Deliveries, at the request of the 
Royal Bbard of Swedish Tele- 
communications, are to be spread 
over the next four years. 

Transmitter for Satellite 
Communications Project 

A CONTRACT for the supply 
of a transmitter for use by 

the GPO in satellite communica- 
tion experiments, to be carried out 
next year in co- operation with the 
Amercan authorities, has been 
awarded to Standard Telephones 
and Cables Limited. 

These two independent sideband transmitters and aerial exchange were 
installed in a station outside Ankara, Turkey. 

The equipment will be installed 
in a room built into the 85ft 
diameter steerable aerial now be- 
ing erected at a site on Goon - 
hilly Down, in Cornwall. The 
transmitter will operate in the 
2000Mc /s communication band, 
and will deliver a frequency - 
modulated output of 10kW. 

Additional items to be supplied 
by the company include power 
equipment for the transmitter and 
a water -to -air heat exchanger 
unit. 

The present programme calls 
for the whole transmitter to be in- 
stalled on the site and fully opera- 
tional by April, 1962. An active 
repeater communication satellite 
to be launched by the U.S.A. 
authorities will enable tests to be 
conducted on television trans- 
mission and two -way speech com- 
munication between Cornwall 
and the American ground station 
at Rumford, Maine. 

Communications Transmitters in 
Turkey 

part of its programme of AS technical assistance to mem- 
ber countries of the Central 
Treaty Oganisation, the British 
Government have presented radio 
communications equipment to 
Turkey. Two independent side - 
band transmitters, aerial ex- 
change, and Matching trans- 
formers were among the pieces 
of equipment presented, and 
these were made by Marconi's. 

The installation is at a trans- 
mitting station outside Ankara, 
Turkey. 

Royal Navy Order 
THE Admiralty has awarded a 

contract for the supply of a 
number of 500W medium -fre- 
quency /high- frequency indepen- 
dent sideband communication 
transmitters to Marconi's Wire- 
less Telegraph Company Ltd., 
together with high- stability 
master oscillators and remotely 
controlled aerial matching units. 

Weather Radar Orders 
THE new duplicate version of 

the Type E190 airborne 
weather radar, which is a product 
of Ekco Electronics, has been 
ordered by Short Brothers and 
Harland Ltd. for installation in 
ten of their new Belfast air 
freighters. This equipment 
employs a dual transmitter/ 
receiver and indicator system, in 
keeping with the current practice 
of duplicating essential services 
which are the subject of man- 
datory requirements. Fully "fail - 
safe " conditions are thus pro- 
vided, either transmitter /receiver 
operating with either indicator 
unit. 

Ekco airborne weather radar 
is also to be installed in the de 
Havilland Comet 4 airliner 
recently ordered by King Saud 
of Caudi Arabia. 
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VHF Sound Broadcasting Station 
for Northern Ireland 

THE BBC's new VHF sound 
broadcasting station at Lon- 

donderry which is on the same 
site as the BBC's television station 
at Sherriffs Mountain was brought 
into service on 23rd October. 
This is one of the twenty-one 
new VHF satellite stations so far 
approved for extending the cover- 
age of the VHF sound service 
to over 99% of the population of 
the United Kingdom. 

Londonderry radiates the 
Northern Ireland Home Service 
on 92.7Mc /s, the Light Pro- 
gramme on 88.3Mc /s, and the 
Third Programme together with 
Network Three on 90.55Mc /s. 
The signals are horizontally 
polarized, which means that 
receiving aerials should be hori- 
zontal. The programmes are fed 
by Post Office cable from a 
special receiving site at Glen - 
derowen where they are received 
by radio from the BBC's VHF 
station at Divis. 

The new station brings the 
BBC's VHF sound broadcasting 
service within reach of some 
120,000 additional people in the 
counties of Londonderry and 
Tyrone. 
4th Jamboree -on- the -Air 
FROM 00.01 hours GMT on 

Saturday, 21st October until 
23.59 hours GMT on Sunday, 
October 22nd radio hams from 
forty countries all over the world 
took part in the Boy Scouts' 4th 
Jamboree-on-the-Air. 

In this country alone there were 
over forty stations operating. One 
of these was in the recently 
opened Baden -Powell House in 
South Kensington. 

This year Scout stations were 
on the air in Australia, Canada 
and the Philippines. In previous 
years contact has been made with 
Scouts in America, Canada, 
Holland, Sweden, Finland, 
Germany. Bermuda. France, Nor- 
way and New Zealand. 
Changes in Times of International 

Time Signal 

FOR over one hundred years, 
the Royal Greenwich Observ- 

atory has been responsible for 
providing exact time signals for a 
wide variety of users both at 
home and abroad. 

In recent years this service has 
become increasingly important in 
various fields of scientific re- 
search where extreme accuracy 'is 
essential. 
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In order to provide the various 
users with more frequent oppor- 
tunities for checking the time, on 
1st December, the daily transmis- 
sions from Rugby were increased 
from two to four. 

This means that the transmis- 
sions on the low frequency of 
16kc /s until recently radiated at 
10 a.m. and 6 p.m. are now super- 
seded by signals at 3 a.m., 9 a.m., 
3 p.m. and 9 p.m. There is, how- 
ever, ni change in the form of 
the signals. 

To ensure a world -wide cover- 
age, the 10 a.m. and 6 p.m. broad- 
casts have also been transmitted 
on short wave. This service is 
continuing, but the times have 
been changed to 9 a.m. and 9 p.m. 

The transmissions from Rugby 
are proving to be indispensable to 
users all over the world. Such 
persons as marine surveyors and 
scientists engaged in tracking arti- 
ficial satellites will undoubtedly 
find the new and more frequent 
transmissions of great value. 

Ten High Power Short Wave 
Transmitters 

THE British Broadcasting Cor- 
poration has placed an order 

with Marconi's Wireless Tele- 
graph Company Ltd. for the 

supply and installation of ten 
high -power (250kW) short -wave 
sound broadcasting transmitters 
of a new type which, when they 
come into service, should very 
materially i m p r o v e overseas 
listeners' reception. 

Six of these transmitters will 
be installed at the " Voice of 
America " relay station at Woof - 
ferton. Two more will go into 
service at the BBC station at 
Rampisham and the remaining 
two at Daventry. 

The transmitters are specially 
designed to combat the ever in- 
creasing amount of interference 
experienced by overseas listeners 
on the short waves. This is 
achieved by employing a method 
of modulation which cuts through 
the interference to bring the 
signal to the listener. Intensive 
experiments have shown that the 
use of this trapezoidal modula- 
tion, as it is called, gives an 
intelligibility at the receiving end 
which could only otherwise be 
brought about by more than 
doubling the transmitter power - 
that is, in this instance, from 
250kW to 550kW. The overall 
efficiency of the new type of 
transmitter is approximately 
double that of the older equip- 
ments supplied to Rampisham 
and Daventry. 

A transmitter of the type to be supplied by STC to the GPO for use in 
satellite communication experiments. On the left is the power control 
cubicle (double width), with the drive unit in the centre and the klys. 
tron power amplifier cubicle on the right. This transmitter operates in 
the 2000Mc /s communication band, and will deliver a frequency -modu- 

lated output of IOkW. 
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5 HIS receiver will perform satisfactorily in 
most parts of the country. Though small in size, 
its overall sensitivity is above average and unless 
reception conditions are very unfavourable it will 
work quite well on two or three feet of wire as 
a " throw -out " aerial. The valves, which at first 
sight may seem an odd assortment, have been 
selected (as will be explained) for low cost and 
high performance. 

Aerial Circuit 
Referring to Fig. 1, the signal from the aerial 

is passed first through the I.F. rejector, LI, CI, 
which is an iron -cored inductor tuned to the 
intermediate frequency. It will be found useful 
in coastal areas where morse transmissions around 
500kc /s are apt to find their way into the I.F. 
amplifier; in other areas it will probably not be 
required and can be omitted. The filtered signal 
passes via the switch Si to the appropriate aerial 
coil and thence via S2 to the grid of the first 
valve. 

midget 
mains 

SUPERHET 

February, 1962 

A HIGHLY SENSITIVE 

DOMESTIC 
RECEIVER 

By V. E. Holley 

Output Stage 
In order to economise in the bulk, weight and 

cost of the power supply, a Mazda octal valve 
SP61, is used in the output stage. This valve can 
be obtained very cheaply indeed and although 
intended for R.F. amplification it makes a very 
satisfactory small power valve. It has a high slope 
and an output of one watt can be obtained in 
return for a modest signal at the grid. Grid and 
cathode resistors are 1 M and 150f2 respectively. 

If the greatest gain is required in the output 
stage the resistor R16 can be by- passed by an 
electrolytic capacitor of 100µF. and this will 
increase the sound output. The output transformer 
in the anode circuit should have a ratio of about 
70:1 for a 3f2 speaker and can be of the type 
usually described as " small pentode." 

Negative Feedback 
The SP61 is a very efficient amplifier of radio 

frequencies and it is necessary to arrange that any 
such frequencies reaching it shall . be excluded 
from the output. Accordingly, frequency selective 
negative voltage feedback is taken from the anode 
via the capacitor C21, to the cathode circuit of 
V3. 

Second Negative Feedback 
If maximum overall gain is not required, a 

second negative feedback loop, effective at all 
frequencies, can be formed by connecting a 
resistor of from 200 to 1,000f2 between points X 
and Y in Fig. 1. 

Power Supply 
The total H.T. current in the absence of a 

signai is 35mA at about 220V, while the valve 
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heaters and dial lamp need approximately 0.15A 
at 6.3V. This is supplied by a miniature mains 
transformer, the high voltage half -wave secondary 
of which feeds a metal rectifier, DRM1. A contact 
cooled rectifier is equally suitable. The rectified 
current is taken first through a fuse, which is in 
fact a 6 3V. 0.15A bulb; though not essential. this 
is a useful safeguard against the consequences of 
short circuits, catastrophic failure of capacitors, 
etc. Smoothing is provided by the capacitors C22, 
C23 and C24, and the resistors R17 and R18. This 
double stage arrangement gives good smoothing 
with negligible voltage drop, an important point 
if as in the prototype, the transformer voltage is 
only 220. The values of these resistors must be 
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adjusted according to the output of the trans- 
former- rectifier combination so that the H.T. line 
voltage in the receiver is 220± 10 in the absence 
of a signal. Miniature transformers do not usually 
have tapped primaries so the mains supply voltage 
must also be taken into account. 

Components 
The tuning scale and the gang condenser must 

be selected for compatibility if the transmissions 
are to be received at the points indicated on the 
scale. The coils may be any standard dust -cored 
components covering the long and medium wave- 
bands and the trimming and padding capacitors 
should be of the values recommended by the 

RIO 70.1 
39L OUTPUT 

TRANSFORMER 

Fig. I -7he circuit of the receiver. 

LIST OF 

Resistors (',W unless otherwise stated'! 
RI 270t2 
R2 47k 
R3 33k 
R4 I Sk (1 W) 
RS 6ßt! 
k6 47k 
R7 IM 
R8 IM 
R9 27M 
VRI 05M with switch 

RIO 
RII 
PI2 
R13 
RI4 
PIS 
R16 
R17 
1118 

Capacitors (350VW unless 

CI SOOpF 
C1, C6 2 -gang, SOOpF with 

drive drum 
C3 SOpf trimmer 
C4 0Ii_.F 
C5 50pF trimmer 
C7 SOpF 
CS 150pF gadder 
C9 600pF pudder 

39k 
470k 
2'7:9 
225: 
IM 
IM 
ISO t? 
3901.! 
390a2 

IW 
1W 

COMPONENTS 
C18 25i.IF electrolytic, 25VW 
C19 8µF electrolytic 
C20 0OI4F 
C21 300pF 
C22 I6FIF electrolytic 
C23 16µF electrolytic 
C24 32i.IF electrolytic 

Valves 
VI 61(8, octal base 
V2 613A6, B7G base 
V3 688, Octal base 
V4 5P61, Mazda octal base 

Transformers 
Mains -220V, 40mA, -wave; 6-3V, 1A 
Output- Pentode type, 70 : 1 

I.F. -1 pair, 465kc /s 
Dial light 6.3V, 0-15A 
Fuse 6.3V, 0.15A bulb 
Rectifier 250V, 50mA, half -wave, DRM1 or 

contact -cooled 
Coils standard iron -cored, aerial and oscil- 

lator for long and medium -wave bands 
Switch 4 -pole, 2way 

otherwise stated) 
C10 
CII 
C12 
C13 
CI4 
CIS 
CI6 
C17 

O.IiLF 
0.IµF 
O.OSµF 
1COpF 
100pF 
10CpF 
001µF 
OItIF 
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44" Wavechange Tuning 
switch ihcontrol 

f,i 
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Volume control 
and 

On /Off switch 

--f- 
Material 

. 

Material 
18 twg aluminium 

Hole for 
securing LI 

Fixing holes 
to suit 
mains 

transformer 

f 
11/2 

1 

Role sizes- 

e..._bdia., 
t..._.lgdia. 

C22 
/ f 

i+. 
Fixing holes 

to suit 
output 

transformer 

Bend along 
dotted lines 

'Fixing holes 
to suit metal 

rectifier 

4J,2 IFT1 

e 

11'; 1 %2 

Aerial socket 
d c 

Mains lead 
1%2 . 3%z ' -74" 

Fig. 2 -The drilling details of the aluminium chassis. 

The completed receiver without the cabinet. 

makers. The values given in Fig. 1 are fairly 
typical and may be used in the absence of more 
authoritative information. Most manufacturers 
feature a suitable 1.F. rejector coil in their range, 
either with or without the parallel fixed capaci- 
tor, Cl. 

M11-11.- 

r .+-1%- 

Tuning Drive 
The tuning drive can be made 

from an old volume control. 
Remove the body and fit to the 
rear of the spindle a brass coupler 
in which a groove has been cut for 
the drive cord. Holes must, of 
course, be cut in the chassis for the 
cord to pass up to the drive drum 
and down again. 

The resistors may be }W except 
for R4, R17 and R18, which should 
be of 1W rating and, because the 
H.T. comes on through the metal 
rectifier before the valves are 
warmed up and ready to receive it, 
all the capacitors should be 350VW 
except for C18, for which 25VW 
working will be adequate. 
Mains Transformer 

The mains transformer must be 
a miniature type and it is con- 
venient though not essential that 
the tuning condenser be semi - 
miniature. All other components 
can be standard. The trimmers C2 
and C16 should be fitted to the top 
of the gang condenser, which also 
carries a bracket for the dial light. 

Construction 
The receiver is constructed on 0 chassis of 

18s.w.g. aluminium sheet, 9 #in, x 4 1in. x 
(Fig. 2). 

(To be continued) 
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16m 

TO 

175m 

TRANSISTOR S.W. TUNER 

FRACTICAL WIRELESS 903 

A UNIT DESIGNED TC BE USED WITH A SEPARATE AMPLIFIER 

By 

F. Neville Hart 

/ OW that short -wave tran- 
sistors have become about as cheap 
as valves and there are coils on 
the market for frequencies as high 
as the VHF bands, the simplicity 
of transistor circuits opens up an 
attractive field for the experi- 
menter. 

The set described here is a 
portable tuner which can be 
plugged into any amplifier, such 
as a tape recorder, or radio pro- 
vided with gram' input terminals. 
It has a 3ft 6in. telescopic 
chromium plated aerial fixed in a 
3 -ply, leather cloth- covered cabinet, 
which was built to house the set. 
The construction of this is not 
described as readers may have 
their own ideas on carpentry. 

,,,,,,,........IN , 
= 

-6andspread Tuning Volume and 
------ 

On /Off = capacitor - Sz - capacitor 4- 
switch _ 

== Position of Position of 
R.F. base plate -- I.F. panel - 

__ Banasw itch 

7' 

Fig. I -The front panel layout. 
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Resistors (all LW) 
RI 15k 
R2 2.2k 
R3 1k 
R4 2.2k or 3.3k (see text) 
RS 10k 
R6 2-2k 
R7 1k 
R8 68k 

COMPONENTS LIST 

DI WG4B, 0A81 or equivalent 
VCI Jackson "00" three gang 208 -176 -208pF 
VC2 Three gang bandpass 30pF (or 2 gang, 

see text) 
TCI -8 30pF beehive trimmers 

Tuning coils (Repanco) 
Range (- 

Aerial type XTA31 blue mauve spots 
R.F. type XTF32 blue block spots 
Oscillator type XOT33 blue brown spots 

Range 2- 
Aerial type XSA34 red yellow spots 
R.F. type XSF35 blue yellow spots 
Oscillator type X0S36 blue red spots 

Range 3- 
Aerial type XSA37 blue green spots 
R.F. type XSF38 blue white spots 

(Oscillator uses range 2) 
1.F. transformers-2 XT26 and one XT27(465kc /s) 

2 blue spots, 2 green spots 
A battery plug for 7.5V battery 
Extending Aerial; 9 -pole 3 -way wafer switch, 

tin. in diameter (H L Smith Ltd, 287 Edgware 
Road, W2) 

R9 8.2k 
RIO 1.2k 
R11 68052 
R12 22k 
R13 4.7k 
R14 3.9k 
R15 lk 

Capacitors: 
Cl 0.01 µF CI I 56pF 
C2 0.001µF Cl2 0-1 !IF 
C3 0.01 µF C14 0I11F I2VW 
C4 0.003µF C15 18pF 
C6 0.01 µF C16 0.1 µF I2VW 
C7 750pF Cl7 25µF or 50µF I2VW 
C8 8µF 12VW elec. C18 8uF 12VW elec. 
CIO 0.25µF 150VW C19 025µF 150VW 
(CS, 9 and 13 are inside the l.F. cans) 
VRI 5k potentiometer 
Trl, 2 OC170 
Tr3 0C45 
Tr4 0C45 

AERIAL TCI -TC8 ALL 3OpF CS 

51 

Cl 
ootyF 

-7.5V 

C17 
25yF 

500RF i+ 
tT6A 

TR2 
OC170 

PT2 

14C 5 

TC4 

CIS 

+ 1 
OUTPUT 

19 
25yF 

nc7 ll 
Tc 

3Ó F p ` VCtA 
, 2aepF 

I 
A. 

VCI9 . 
,TCS 

C2 
208pF VC2S 

22k 30pF 

-RPND@?REP9___ 

T5C TC6 

rVCIC 176pF 

0003yF 
1 LUX N@ J 10 

ON/OFF iV 
541 CH 

Fig. 2 -The complete circuit diagram. Note that if instability occurs in the R.F. Stage, C4 should be reduced in 
value from 0.003µF to 0.001µf. 

The set compares favourably with the author's 
battery superhet with R.F. and two 1.F. valves. 
Volume depends upon the amplifier following, but 
the output part of a transistor radio using driver 
and push -pull 0072's gives sufficient volume in 
the author's caravan, where, indeed, most of the construction was carried out. 

Aerial 
Although its own aerial is normally used, pick -up 

can be improved by using a longer aerial. 

Frequency Coverage 
The coverage is approximately from 16m to 

175m, in three ranges, using a nine -pole three - 
way switch with three wafers. A number of 
these are obtainable as " surplus," but switch 
makers will make them up for about 15s. each. 

Any I.F. coils for use with transistors can be 
employed, but since the short -wave tuning coils 
are made by Repanco, the use of their I.F. coils 
is described here. Although an R.F. stage rather 
complicates adjustment and trimming, it assists 
the rejection of second channel interference and 
gives better selectivity and volume. (To be continued) 
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Experimenter's 
IIII 

11) 

THE FINAL DESIGN AND 
CIRCUIT 

(Continued from page 824 
of the January issue) 

By M. L. Michaelis 

5HE power unit is extremely 
versatile, giving outputs of almost 
all types normally required in 
the experimenter's workshop. 
Whilst the unit is definitely 
advanced in nature, and thus not 
advisable for the the beginner, it 
is felt that it will meet a long -felt 
requirement for the more 
experienced constructor, who, 
once he has built it, will find 
virtually all of his power supply 
problems solved in one. 

The outputs provided are the 
following: - 

(a) A stabilised H.T. output, 
continuously variable from 120V 
to 350V, at a nominal maximum 
current of 100mA. 

This output can thus be used 
for virtually any H.T. requirements, from battery - 
valve circuits requiring 120V H.T. at the one 
extreme, to mains -valve circuits requiring the 
higher voltages up to 350. Stabilisation is such that 
the remaining effective internal impedance is about 
500, so that in most cases several pieces of 
apparatus can be fed without mutual interference. 

(b) An unstabilised H.T. output of about 300V, 
fully independent and capable of supplying some 
50rnA. This is intended for operating various 
pieces of apparatus, such as a valve voltmeter or 
a test oscillator, etc., at the same time as the 
experimental circuits being worked on are being 
fed from the main stabilised H.T. supply. 

(c) Two neon -stabilised output voltages, one at 
plus 90V and the other at minus 100V, relative to 
earth (chassis). These are capable of being loaded 
up to about lmA each. Their purpose is for pro- 
viding facilities for any bias- bleeder chains that 
may be required in advanced experimental circuits, 
and to this end they may be used together or 
independently. 

III 

111111 

VIVI 

JI 

III 

110 

Ir 

The author's unit 

(d) A.C. heater outputs at 4V, 6.3V, 10V and 
1261/. All are rated at 4A maximum continuous 
loads. By simultaneous loading at various of 
these voltages, the total current must not exceed 
4A: 

(e) Low -voltage D.C. output at a maximum of 
'18V and a maximum of 2A. This output is 
intended for a variety of uses.. It is not stabilised, 
but it is fully smoothed, and is variable by means 
of a variable wire -wound resistance. It can be 
used for the following purposes: - 

heating battery valves of 1.4V or 2V type; 
heating mains valves with D.C. in circuits 

requiring this; 
charging accumulators (anything from a single 

2V cell to a 12V car -battery); 
feeding transistorised apparatus. On account of 

this last envisaged use, the positive pole of the 
supply is earthed, and not the negative pole, 
as is otherwise more usual. This does not in 
any way impair the other uses named. 
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(f) An output at 110V A.C. up to about 100W. 
for feeding any 110V apparatus that may come in 
for attention. (It is assumed that the power unit 
is to be built for 230/250V mains. but if readers' 
local mains have other voltages, then it is merely 
necessary to purchase transformers with the 
appropriate primary windings. 

A comprehensive system of indicator pilot - 
lamps, fuses and other protective measures are 
incorporated, and a definite orderly plan has been 
devised and followed in the allocation of switch - 
functions. These features will all become apparent 
in the course of the circuit description below. 
Checking Output 

A multi -purpose monitor system is built -in, for 
metering any of five important voltage outputs 
and any of five important current outputs. Two 
moving -coil meters are used, with suitable switch- 
ing, shunts and multipliers. One meter functions 
as voltmeter and the other as current meter. Any 
one voltage and any one current may be displayed 
at any one time. The meter may be switched on 
to voltages and currents on load, and this process 
does not disturb the functioning of the power unit. 
Thus if all five outputs are simultaneously loaded, 
the meters may be switched successively to read 
off all circuits in turn, without disturbing them. 

WIRELESS February, 1962 

All outputs are fully independent. Thus, for 
example, the low -volts D.C. output may be con- 
nected to charge accumulators, and at any time 
the other sections of the power supply used for 
feeding electronic circuits. After checking for 
correct charging current, the meters may be 
switched over to monitor the H.T. and other 
circuits being used. At any time the meters may 
be switched momentarily back to the accumulators 
on charge, to check that charging is still correct. 
This is only one example of possible simultaneous 
uses of the power supply, so that in actual fact the 
power supply serves the purpose of several smaller 
power units. This represents a considerable saving 
in space and expense, compared to the actual con- 
struction of the equivalent range of separate power 
units. 

Heat 
Attention has been given to the question of 

adequate heat dissipation. This has been success- 
fully achieved whilst at the same time satisfying 
the apparently contradictory requirements of main- 
taining as compact a form as possible. In the 
author's unit the front panel is approximately one 
foot square, and the cabinet is 6in. deep. To make 
the best possible use of the space available, the 
usual chassis construction has been rejected in 

Resistors (+20% 
RI 22k IOW 
R2 82k IOW 
R3 820k 2W 
R4 820k 2W 
RS 6.8k 2W 
R6 IM 2W 
R7 18k 2W 
R8 18k 2W 
R9 18552 _I-S°ó 

w.w., SW 
RIO 100k 1W 
R11 100k 1W 
R12 220k 1 W 
R13 IM IW 

COMPONENTS LIST 
unless otherwise stated) Volves 

R16 lOk 2W --5% VI EL34 
R17 33k 2W ±5% V2 ECC83 
R18 82k 2W V3 90C1 neon (90V) 

90C1 neon (90V) 
108C1 neon (100 -108V) 
90C1 neon (90V) 
Four E250C130 selenium elements.1 
Selenium E2SOCSO I, see 
Selenium B300075 f text 
Copper oxide E12C2000 J 

R19 1.8k 6W 
R20 5S2 w.w. ±1% 
R21 5SZ w.w. ±1% 
R22 
R23 1 

R24 IOOk 2W ±5% 
R25J 
R26 Sk 2W ±S% 
R27 Shunt 
R28 Shunt 
R29 ISOS21W 

R14 82k 2W R30 ISO L2 IW 
RIS I50k 1 W R31 Shunt 

(R20 to R3I are in the meter circuits to be described) 
Condensers 

CI 
C2 81F metallised paper, 500/750 VW 
Alternatively, CI and C2 can be 81.LF SOOVW 

electrolytics (as on the circuit diagram) 
C3 8µF 450VW electrolytic 
C4 8µF 4SOVW electrolytic 
C5 l 0.1 µF 500VW paper C6f 
C7 0.0211F 1000VW high insulation 
C8 0.1 µF SOOVW paper 
C9 8µF metallised paper 350/500 VW 
CIO 0.1,14F S00VW paper 
CII 
C12 
C13 
C14 

Variable Resistors 
VRI 100k 1 W lin. VR3I Ik w.w. 
VR2 1052 w.w. lin., 25W lin., SW 

25µF 350VW electrolytic 

1000µF 35VW electrolytic 

V4 
VS 
V6 
DI 
D2 
D3 
D4 

Switches 
SI Single pole toggle 
S2 Double pole toggle 
S3 Double pole toggle 
S4 2-pole 2-pole on on toggle 
SS Single -pole double -throw toggle 
S6 Single -pole toggle 
RLY1 Three -phase A.C. relay 2A, 10 -12V coil, 

400V contacts 
MSI l Meter wafer switches 2 -pole, 6 -way, 
MS2 f break- before -make 

Sundries 
Two mains transformers as specified in text 
Eight panel- fuses, single hole, insulated 
Three pilot lamps: two red, one green 
Two bulbs 6.2V 0.3A 
One bulb 10V 0.2A 
Fourteen insulated wanderplug- sockets 
Two moving coil meters as specified 
One octal, one nova', four 07G valveholders 

(ceramic) 
Four pointer knobs 
One yard tagstrip 
Bolts, wire, sleeving, etc. 
Sheet aluminium, wood, screws, etc. 
Mains lead (3 core) and 3 -pin plug 
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favour of a " spatial -construction ". í This latter 
form of construction is more difficult than con- 
ventional chassis construction, but has the 
advantage of complete utilisation of the available 
cabinet space, thereby reducing the size of a unit 
by at least a factor of two. However, the layout 
of the Whole circuit is in all respects fully non- 
critical, so that those constructors who can tolerate 
a larger final size of unit may use the normal 
chassis form of construction, with any convenient 
layout. Adequate insulation is more important 
than any particular layout. 

Front view of the rectifier sub -chassis. 

Procedure 
The "spatial- construction" consists of building 

the unit in the form of several sub -units. A wooden 
cabinet is used, with two sides, top, bottom, front 
panel and back. Any one of these six pieces of 
wood is independently removable, by means of 
loosening the appropriate screws. Construction is 
started on the basepiece of the cabinet, on which 
all larger components are mounted and wired up 
(transformers, etc.). In the case of the power unit 
here described, the next step was to make a small 
bracket -chassis on which the metal rectifiers and 
associated circuitry were mounted. This rectifier - 
unit was then also mounted on the basepiece. 
When all the wiring of the basepiece was complete, 
all points to be connected to other components 
not on the basepiece were wired to suitably 
positioned tagstrips. The next stage was to make 
the front panel, on which all outlets, switches, 
fuses, lamps, controls, etc., were mounted and 
wired up. A sub -unit containing the low -volt 
D.C. rectifiers and smoothing was also mounted on 
this. All points to be connected elesewhere were 
again taken to tagstrips. The third stage was 

WIRELESS February, 1962 

then to make a small chassis containing all the 
valves and associated circuitry, and mount this 
on the right -hand side panel of the cabinet, again 
taking all points to be connected elsewhere to a 
suitably positioned tagstrip. The fourth stage was 
then to mount the few remaining components (in 
this case the A.C. relay, the smoothing choke and 
the output condenser) on the left -hand side panel. 
Nothing is mounted on the top -piece or the back 
of the future cabinet. 

inter- wiring 
Four separate sub -units have now resulted, on 

four pieces of the future cabinet. These are now 
laid on the workbench in such a position relative 
to each other that (a) all parts of all of them can 
be reached comfortably for repairs and altera- 
tions, and (b) they are nevertheless as close as 
possible to their proper relative positions in the 
final asembled cabinet. The units are now inter- 
connected by neat bunches of insulated wires, of 
the correct lengths, running between the tagstrips 
of the various units. After completion of this 
work, the power unit is electrically complete, and 
may be switched on and tested. If all is found 
satisfactory, the four sub -units and the top -piece 
of the cabinet are screwed together with wood - 
screws, to form the cabinet. All cable- bunches 
are neatly tucked away in positions where they 
cannot chafe or otherwise be. damaged. After 
cutting suitable ventilation holes in the back panel, 
this is screwed on too. It remains to label all 
items externally on the front panel and to paint 
the cabinet as desired, and the power unit is then 
ready for service. 
Interlocking 

The geometrical arrangement of the components 
on the four sub -units is such that complete spatial 
interlocking (without, however, touching and 
shorting of components) is achieved within the 
cabinet after assembly. The arrangement used by 
the author satisfies some further points, too: - 

(a) All valves are immediately accessible for 
quick replacement if ever required. Thus the valve 
chassis is at the rear, reached as soon as the back 
is removed, without further dismantling. 

(b) All components generating much heat, prin- 
cipally the transformers, choke and valve chassis, 
are mounted at the rear, so that they induce a strong convection current through the generous 
ventilation holes in the rear panel, and do not 
heat up the rest of the circuitry unnecessarily. 

(c) The build -up otherwise avoids horizontal 
layering, and stresses vertical channelling, to give 
full freedom to convection cooling; the author's prototype has been on non -stop operation for periods of up to one week without the slightest 
indication of undue heating. 

The detailed building plans to be given will bear out these points, but it must be borne in mind that 
considerable modifications may be necessary 
according to the actual shapes and sizes of com- 
ponents individual constructors may purchase or 
have available. For this reason it was stated 
above that this type of construction is more diffi- 
cult than a conventional chassis. It is absolutely 
essential that the constructor should collect all essential components together, and then sit down 
and very carefully envisage the complete final 
construction. (To be continued) 
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AMAZING 'KNOW HOW' BOOK 
Saves You Pounds 

Here is just the practical, at- a- glance guidance YOU need, whether 
you wish to know how to service radio and TV sets, install lighting 
points, or repair any domestic appliance, from a bell or an iron to a 
vacuum cleaner or washing machine. Explains basic principles and 
working of modern radio and TV sets and electrical appliances. Shows 
how to test for faults, carry out maintenance and repairs by the most 
modern methods. Special section on frequency modulated receivers. 
See this great volume NOW on 7 days' FREE TRIAL. Yours (if kept) 
for 21/- (Standard Edition) or 23/- (De Luxe, leathercloth). Or on 
Easy Terms: 5/- down, and 3 monthly payments (total credit prices: 
Stnd. 22/ -; De Luxe 24/ -). 

ESSENTIAL TO EVERY SERVICE ENGINEER, 
ENTHUSIAST AND 'HANDYMAN ! 

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

All you need know about 
DOMESTIC WIRING 

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

BASIC RADIO CIRCUITS 
All you want to know about circuits, so 
that you can find your way around 
modern sets without hesitation. How 
components form various types of set: 
gives circuits for 1 -valve receiver, 3 -valve 
receiver, battery TRF receiver 4 -valve 
superhet, Universal sets, etc. 

See how to maintain 
Vacuum Cleaners 

and Floor Polishers, 
Refrigerators, Cookers 

and Boiling Plates, 
Washing Machines, etc. 

Do your own 
BATTERY CHARGING 

Here are clear, complete instructions. 

FIRES & SPACE 
H EATERS 

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

WATER 
HEATING 

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

TRACKING DOWN 
TROUBLE 

This grand book is invaluable for tracing 
faults in radio and TV sets. Tells you 
all you want to know- 
from how to carry out 
Preliminary Tests to how 
to align R.F. and 1.F. 
circuits. Shows how to 
carry out Dynamic Test- 
ing. Also shows how to 
trace the causes of 
Noises, Distortion and 
Instability and deal with 
the trouble. Gives de- 
tailed information on 
Components and Loud- 
speakers and how to 
deal with any faults that 
may develop. 

RADIO 

TkLEviSIOPI 

AND 

ELECTRIGAI 

REPAIRS 

480 
PAGES 

VER 

400 
ILLUSTRATIONS 

ALL THIS -AND MORE 

IN ONE GREAT 
VOLUME! 

Comprehensive Contents Include 

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

DO THIS NOW! 
Fill in form and post in 2¢d. stamped, un- 
sealed envelope. Book comes to you on 
FREE APPROVAL; if satisfied you send 
remittance, otherwise return book in 8 
days. Approval offer applies in U.K. only, 
closes Feb. 28. Eire customers please 
remit full cash with order -refunded in full 
if not completely satisfied. 

POST FORM TODAY! 
To: Dept. E.B.35, Odhams Press Ltd., Basted, Sevenoaks, 

Kent. 
Without obligation to purchase, please send me "Radio, 
Television and Electrical Repairs" in Edition indicated. 
Within 8 days I will either return book in good condition, 
postage paid, OR remit full cash price. Alternatively, I 
will send correct down payment as detailed in advertisement. 
Cross out Edition NOT wanted: STANDARD/DE LUXE. 
Delete Words NOT applicable. 1 wish to pay CASH/BY 
TERMS. I am (a) houseowner (b) tenant in house or flat 
(c) temporary resident (d) single (e) married (f) over 21 
(g) under 21. 
Signature..................._......................_._._.._.._. ........__...._...__.- ...._.__ 

(If under 21, signature of parent or guardian) 
BLOCK LETTERS BELOW 

NAME 
Full Postal 
ADDRESS 
E.B.35/Feb. 1962 
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910 PRACTICAL WIRELESS 

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 slection 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 

1.J 116 

February, 1962 

Just Right 
for your pocket! 

THE 

MULTIMINOR 
19 Ranges 
D.C. Voltage: 0- 1,000V in 7 ranges 

A.C. Voltage: 0- I,000V in 5 ranges 

D.C. Current: 0 -IA in 5 ranges 

Resistance: 0- 20,000 SI, 0 -2M O. 

Pocket Size: 51 x 3; x lj inches. 

Weight: I lb. approx. 

List Price L9 : I Os. 
Complete with Test Leads and Clips. 
Leather Case if required 39f.. 

AVOCET HOUSE 92 -96 VAUXHALL BRIDGE 
A member of the Metal Industries Group of Companies 

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. 

Telephone: VICtoria 3404 (12 lines) 

ROAD - LONDON -. S.W.I 
MM2 

The "PIRETTE" 
TWO TRANSISTOR SET 

DESIGNED FOR 
PERSONAL LISTENING 

An amazing little set, with built In ferrite 
rod aerial bringing In medium wave at wonder- 
ful volume. 
Sturdy case. Size 
only 11 x 3 x 41e. 
tits into palm of 
the hand. Drilled 

chassis colour coded for ,easy assembly. Two top grade transistors plus diode. Supplied 
with earpiece. 

Total Building Costs SOS a P. 
a / -. 

The "BIJOU" 
EASY TO BUILD TWO - STAGE 

TRANSISTOR SET 
"The set that looks like a Radio set." 

Attractive case. Mini .0005 Tuner. 
High Q Litz coil. Works for months off 
No. 8 battery. Simple to construct 

in 15 min. You 
can't go wrong. 
We guarantee 
good results. 

Total 
Building Costs 

2S P. 
- D-.& P. 

The "RENETTE" 
THREE TRANSISTORS PLUS 

TWO DIODES 
A highly sensitive receiver using top grade 
transistors and components. Fully tunable 
over medium waves. High flux moving coil 
speaker. Built in ferrite rod aerial. Specially 
designed coils for maximum signal strength. 
Volume /on /of control. 

R.C.S. for MINI -SETS 
1 -4 TRANSISTOR SETS 

FOR 
HOME CONSTRUCTION 
This is a Build it Yourself year! 
ENSURE SUCCESS WITH R.C.S. 
THE ORIGINAL AND THE BEST! 

All parts available separately. 
Wiring diagrams and parts lists 
supplied free with orders or 
separately I16 each item. 

CRYSTAL RECEIVER 
Covering medium wave band. Ideal 
for the beginner! All components 
including case for only 1216. P. & P. 
116. Easily converted to I- transistor 

or 2 -stage transistor receiver. 

TraVocEonriries R.C.S. PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 Mail 
Onl 

Order 
y 

Earpiece socket. 
Easy to follow 
building plans. 

Ideal for the beginner in transistor set construction. 
Total Building Costs 70, Plus 

P. P. 2/6. 
Earp/. ro If qud b 
push -pull 

iece .9 /. 
86/ -, plan 

pi re 
a P 

Ian 
.). 

aove but 

The "BOBETTE" 
5 - STAGE SUPER SENSITIVE 

TRANSISTOR PORTABLE 
Simple to Build. All First Grade 

Components. 
A truly portable transistor radio giving full medium wave reception. Incorporates Sin. High Flux Speaker, push -pull output, tiret brade 

transistors, 
High-Q ferrte aerial, 
socket for car aerial, 
Pre-tagged circuit 
board for easy con- 
struction. Attractive 
two-tone case. 

Total Building Costs 

IE5.2.6 fP. 
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February, 1962 PRACTICAL WIRELESS 

aliro[k*OIR 
A CLASS "A" MODULATED MINIATURE VALVE 

TRANSMITTER 

HE transmitter described here is a single, 
compact unit with its own modulator and power 
supplies, and is constructed on a chassis 7 1in. x 
Min. x 21in. Send /Receive switching is incor- 
porated, so that it is only necessary to add a 

receiver to obtain a complete table -top type of 

A3 
33k 

80 or 
160m. Cl 
crystal 20pF 

1 C4 
R4 10OOpF 
22k 

By 
Amateur Transmitter 

911 

station. There is no need for an aerial change- 
over relay, or separate control of the receiver. 
Instead, the one control on the transmitter pro- 
vides complete change -over from transmit to 
receive, and this is found very convenient when 
working. 

53 
Spot and 

Tune 
switch 

Ro 
Std o-0 

To L.S. 
T on 

receiver 
R16 
see 
text 

H 

V2 CB 6B5000 
pF 

9 

1L 
C10 

1000pF 

4 5 

® Anode 
meter 

Output trans. 
on receiver 

Coil.. .pr1000pF 30pF 

II-6 
tOOpF 

To 
aerial 

S1b 

(106 T R 
TT coil 

VC3b 
500pF 

500 
pF 

TC2 T _T 00 [_ _- 

pF ... 
.r 

VCl/ 
100 

pF 

Ti 
Grid 

meter 

C2 C3 C7 
tOOpF 1000pF 

Cll 
1000pF 2000pF 

C14xl 
8pF 

V3A 
12AT7 

R13 22k 
+ + C20 

ByF 
C19 - - 

tópF C13 C16 
2000 (2000pF 
1 pF r 

To 
receiver 
aerial 
socket 

On /Off 
switch 

I! 

V5 
5U4G 

52 
12AT7 

AC. 
mains 

C12 
50 
pF R7 R10 

1M 1M 

+ 

Volume 

SOOpF 

Crystal microphone 
socket 

15 
25pF 

Fig. I -The complete circuit diagram of the transmitter. 

T1 

Mains 
transformer 
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The circuit is shown in Fig. 1. The Spot and 
Tune switch applies H.T. to the oscillator only. 
This allows the transmitter frequency to be 
located exactly with the receiver, so that the 
latter can be tuned to the same frequency. It also 
permits tuning up the transmitter for suitable grid 
current, and shows where the signal will fall, com- 
pared with other stations which may be working. 
If a VFO is used, it allows the transmitter to be 
netted on another transmitter frequency, ready to 
answer a call. 

Switching 
The Send /Receive switch applies H.T. to 

oscillator, modulator and P.A., and connects the 
aerial to the transmitter. When in the transmit 
position it disconnects the receiver speaker, to 
silence this. When the switch is turned to 
" Receive " the aerial is connected to the receiver, 
the speaker is in operation, and the transmitter 
H.T. supply is off. 

The 6AM6 oscillator will operate at fundamental 
frequency, or as a doubler. This permits 2 -band 
working with one crystal. Two crystals will give 
four operating frequencies in two bands. Grid 
drive when operating as a doubler is almost the, 
same as when working on the fundamental. 

The 6BW6 will run at up to 10W input, which 
is of course the maximum permitted on the 160m 
band. It was found generally best to load to an 
input of about 40mA and this resulted in 9 and 

February, 1962 

even 9 -plus reports, with a correctly coupled 
dipole. An end -fed aerial, preferably correctly 
tuned at the transmitter, would give almost similar 
results. 

Modulation 
A high -gain double triode is used in the modu- 

lator, so that a crystal microphone may be 
employed. With 250V on anode and screen grid, 
the 6AQ5 has a power output approaching 4.5W 
and reports or monitoring indicate that good 
modulation and speech quality can be expected. 
When a class -A stage is operating normally, the 
anode never swings completely to zero voltage. 
This means that over -modulation in a downward 
direction (which must always be avoided) cannot 
arise. It will be found that attempts to increase 
the modulation too far will cause distortion due 
to overloading of the audio amplifier. This will 
be apparent on a simple monitor, whereas over - 
modulation may not. For this reason it was 
decided not to add a P.A. condenser and resistor 
dropper, such as may be used with class -A modu- 
lators. This change might make over -modulation 
possible, and was not felt necessary, after testing 
the circuit as in Fig. 1. 

The transmitter requires approximately 100mA 
at 250V, so a large receiver or amplifier type 
transformer will suffice. Heaters consume 1.5A at 
6.3V. The rectifier was a 5U4G, which needs 5V 
at 3A, but 5R4, 5V4 and similar rectifiers are 

80 or 160m. 
crystal 

V3 12AT7 
Modulator 

C19.C20 
Smoothing 
capacitors 

From grid 
circuit 

From anode Neutralising 
circuit capacitor 

Screen 
V4 6AQ5 

Modulator Output 
VI 6AM6 

Oscillator 

V2 6BW6 
Power amp. 

From Tr coil 

t_M2 y C11 

(A) 
_ -- 

Chassis dimensions 
1114x 71/2x 2k2 deep 

Front 
panel Power amp 

tuning 

From anode 
coil and 

R4 

Fig. 2 -The above -chassis wiring. 

Twin -gang 
Aerial loading 

capacitor 
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Crystal microphone socket 

PRACTICAL WIRELESS 

'On /Off S3 AC. 
switch mains 

913 

primary 

TI 
Mains 

transformer 

Anode coil 

To 
Grid 
meter 

To 
Anode 
meter 

To TCI 

VS 

Tags marked MC denote 
earthing connections 

to chassis 

Screened 
leads 

To VC3 

VR1 
volume 

control 

To aerial 
socket 

on J,ToL 
receiver on / 

receiver 

Receive /Transmit 
switch 52 
To output Spot and Tune 

transformer secondary switch 
on receiver 

Fig. 3 -The underchassis wiring. 

equally suitable. No separate mains switch was 
used because the transmitter and receiver were 
controlled from a single switch. The transmitter 
heaters run continuously, in the usual way. 

Chassis Layout 
This is shown in Fig. 2 and is not very critical. 

The P.A. tuning condenser should best be at least 
200pF, or it may be necessary to modify the num- 
ber of turns on the n coil, when changing from 
one type of aerial to another. (A surplus condenser 
was used here.) The 30pF air -spaced neutralising 
condenser is soldered to the fixed plates tag. The 
other lead from the 30pF condenser passes through 
the chassis to the junction of the oscillator anode 
coil, 22k resistor, and 1000pF condenser. 

For aerial loading a 2 -gang broadcast type receiver 
condenser has Sections wired in parallel. A short 
lead passes from the coil to the fixed plates. 

A simple screen round the crystal holder was 
found useful as some of the valves are quite near. 
It is preferable to use valve screens over the 6AM6 
and 12AT7. 

It is necessary to meter both grid and anode 
current, and this can be done with two separate 
instruments, or with a single meter and 2-way 
switch, as will be described next month. The 
meters, or meter and switch, occupy the left of the 
panel. 

Underchassis Wiring 
Fig. 3 shows all components and wiring. The 

space is divided into sections for the modulator. 
oscillator. and output stages. Heater - wiring is 
completed before mounting the screens, which 
are notched to allow the heater connections to 
pass. These leads should run close against the 
chassis. 

The modulator is built in the small section near 
the microphone socket. An insulated tag bolted 
to one screen serves as a H.T. anchor point. 
Two screened leads pass round the end of the 
other screen, to the volume control. Externally, 
a screened lead should be used for the micro- 
phone, to reduce R.F. pick -up and avoid hum. 
The 47k resistor and 50pF condenser provide some 
R.F. filtering. 

A speaker output transformer was found to be 
satisfactory for the modulator A.F. choke. A 
reasonably large transformer, rated to carry about 
100mA, is required. A component intended for 
mains pentodes is suitable. 

The second screen passes across the 6BW6 
valveholder, which is so positioned as to have grid 
tags behind the screen. and anode and g3 tags 
in front. Sufficient is cut from the screen to clear 
the holder. 

(To be continued) 
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Improving 
Broadcast 
Receivers 

A SMALL INVESTMENT IN A 
FEW NEW COMPONENTS 
WILL REJUVENATE AN OLD SET 

(Continued from page 853 of the January issue) 

N all of the additional R.F. circuits described 
last month, no extra AVC voltage was used, i.e. 
in all the circuits which were given, the AVC was 
applied either to the original frequency changer 
or to the new amplifier. This is in fact completely 
satisfactory except where the receivers are operated very close to a transmitter -under these circumstances some overloading could occur. This possibility could be eliminated by always applying 
the AVC voltage to the R.F. stage (see Fig. 6, last 
month). 

It is perhaps worth mentioning that whilst the 
circuits given in Figs. 3 and 5 were untuned, it is very easy to include a single, fixed -tuned circuit 
which will have the result of increasing the R.F. gain at (and close to) the resonant frequency of this tuned circuit whilst retaining the general 
increase in gain over the whole band. This will thus enable any particular desired frequency to 
recéive extra amplification -e.g. a circuit tuned 
to 208m would give a considerable increase in gain for reception of Radio 
Luxembourg. 

If it is desired to fi: such a tuned 
circuit, it should be connected 
between the grid of the R.F. stage 
and the 10k grid leak resistor. 

Components 
Components values are given 

only for those components shown 
in the circuit which are additional 
to those already in the receiver. 
The valve recommended is an 
EF92. 

If the layout of the receiver will 
allow it, extra gain may be obtained 
in the circuits given in Figs. 3 and 
5 by using an EF91 or EF80. In 
this case, the screen is taken 
straight to H.T.+ and the cathode 
resistor should be reduced to 15052. 
Since these valves give a very high 
gain it might be necessary for the 
H.T. supply to the R.F. stage to be 
decoupled -a resistor of 2.7k in 
series with the supply to the anode 
and screen, with a 0.1µF capacitor 
to chassis should suffice. 

By K. Berry 

Increased I.F. Gain by Additional I.F. Stage 
A typical superhet I.F. stage is shown in Fig. 7. 

This is shown again in Fig. 8 with the addition of 
another stage of amplification preceding the 
original I.F. stage. This additional I.F. stage may 
be mounted directly on the receiver chassis; alter- 

Fig. 7- Circuit of a typical superhet I.F. stage. 

Extra IF stage 

Fig. 8 -The circuit of Fig. 6 with the addition of an extra I.F. stage. 
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natively it may be mounted on a small sub- chassis 
which is in turn bolted to the main chassis. 

This new I.F. stage is controlled by the set's 
AVC, thus no overloading problems should occur. 
The normal techniques associated with the R.F. 
wiring must be etnployed if instability is to be 
avoided, i.e. short, direct leads -anode and grid 
leads kept away from existing "hot" wiring, etc. 

Components 
As previously, component values are given only 

for those components shown in the circuit which 

WIRELESS 915 

additional component required for this modi- 
fication, but a considerable improvement is 
effected. 

Tone controls 
It will normally be found that "tone" controls 

of the top -cut variety operating on the primary of 
the output transformer will be virtually inoperative 
when feedback is applied in this manner (or indeed 
in any manner). The reason for this is that nega- 
tive feedback tends to " straighten out " the 
frequency response of an amplifier whilst the effect 

H.T.t 

AVC 

Fig. 9 -A typical audio output stage with a resistor Rx added to give 
negative feedback. 

are additional to those already in tie receiver. 
Once again the valve recommended is an EF92. 
The use of an EF91 or EF80 here should not be 
attempted as neither of these valves has a vari -p 
characteristic, thus preventing the use of AVC. 

improving the Frequency Response of the Audio Stage 

This is a very simple modification, and in the 
author's opinion, the most worthwhile one. Most 
commercial domestic receivers have a triode L.F. 
stage followed by a pentode or beam tetrode out- 
put stage: It is not usual to employ negative 
feedback, and "tone correction" is effected by 
shunting the primary of the output transformer 
with a capacitor. This sometimes has a fixed 
resistor in series with it, or sometimes a potenti- 
ometer which serves as a "tone" for top -cut) 
control. The average receiver of this type has a 
considerable excess of audio gain, and this can be 
reduced considerably by the use of negative feed- 
back. This will result in reduced distortion and 
improved frequency response -particularly at the 
L.F. end. 

In Fig. 9 is shown the L.F. side of a typical 
domestic receiver. This receiver has fixed ` tone 
correction " by means of the capacitor across 
the primary of the output transformer. Shown 
connected between the anodes of the L.F. and 
output valves is a resistor, Rx. This is the only 

Fig. I0 -This circuit shows how 
the extra feedback resistor 
forms the upper part of a 
potential divider (see text). 

of the " tone control" is to 
distort the frequency response 
so that the net result is that the 
influence of the tone control 
will be very much reduced. 

Potentiometer 
The method of operation of the feedback 

circuit is shown in Fig. 10. It will be seen 
that the feedback resistor forms the " upper " 
part of a potentiometer which divides the out- 
put of the valve. The " lower part of the 
potentiometer is formed by the anode load of the 
previous valve and the grid leak of the output 
valve in parallel. The exact value of Rx will 
depend on how much gain can be " thrown away " 
and the values of the anode load of the previous 
valve and the grid leak of the output valve. As a 
rough guide, the ratio of the potentiometer should 
be about 10:1, so if for example, the anode load 
is 100k and the grid leak resistor is 1M, the shunt 
value of these is 91K; hence the feedback 
resistor Rx will be about 10 x 91k = 910k. The 
nearest value to this in 20% resistors would be 1M. 

Applying Feedback 
It must be emphasised that applying feedback in 

this manner will result in reduced A.F. gain, so if 
your radio has no gain to spare -do not try this. 
If there is no gain to spare, it is possible to obtain 
more by removing the existing double diode triode 
and fitting a pentode valve in its place. The diodes 
can be replaced by germanium crystal diodes. 
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BY THERMION 

Experimental Hardships 

rs surprising what a lot of time can be wasted 
when you are carrying out experiments and 
are not in a position to have parts properly 

checked before use. I recently heard of an 
engineer who was a keen radio experimenter and 
who owned both R and C bridges with which he 
used to check all corltponents before using them. 
The one big thing he lacked, however, was a 
valve tester. He tells me that he was carrying 
out some experiments with a new instrument in 
which were three double triode valves. He wired 
them up and commenced his tests, only to be met 
with failure. Altogether, he tells me, he spent 
nearly three weeks on this circuit, the valves in 
use having been removed from a piece of equip- 
ment which was working satisfactorily. To sum -up, 
after fruitless endeavours, he removed the valves 
for some fresh wiring, and apparently replaced 
them in different sockets. The circuit worked !. The difficulty had been due to one of the triodes 
being low emission, and of such a character that 
it failed to work in one stage only. It was one of the high -mu triodes, and he found later that 
in the particular stage in which it had originally 
been plugged, it would not oscillate. It functioned 
quite well elsewhere and is, in fact, still in use 
as an audio amplifier, but it will not oscillate in 
that particular circuit. I suppose a good valve 
tester would have revealed the fault and prevented 
so many wasted hours, but I think there is a moral here, and that is, not to rely on a first 
test, but to either change all the parts or have 
them tested, especially if it is some new arrange- 
ment which has not before been used or tried out. 
Printed Circuits 

My comments, some time ago, about the printed 
circuit have brought many letters and I think it 
is true to say that opinion is equally divided. I had many interesting suggestions sent to me as to mending or repairing them and it would certainly 
appear that broken foils are a keen source of trouble. One manufacturer suggested that cracks 
should not be bridged over, but a new length of wire should be used for the entire run of the broken conductor. One very interesting suggestion 
was made by a reader to simulate the printed 
circuit board in ordinary wiring, and I have tried 
this out and certainly think that it has merits. He 
takes a sheet of paxolin and drills it to suit the particular layout in which he is interested. First 
Df all he draws out the layout and wiring, arrang- 

ing for all earth connections, for instance, to be 
in one line, and so so. The wire ends of resistors 
and condensers are then passed through the very 
small holes which he has drilled in the sheet and 
a wire run along the other side of the board to 
tie together all parts which are linked in the circuit. 
In this way he finally has an insulated board on which the components are on one side, and all connections on the other, and he tells me that 
testing is facilitated, the final construction is much neater, and the set can be practically pre- 
fabricated. I must admit that I tried out the idea 
and certainly found it had its merits. 
In the U.S.A. 

Do the Americans take their radio more seriously 
than we do in this country ? I am prompted to 
ask this after seeing an American magazine, sent 
to me by one of my friends who has left this 
country. With the magazine he also sent two or 
three men only " types, and some domestic 
(home) magazines. I am greatly struck by the large 
amount of space which is devoted to radio in 
these magazines, one having about five pages on 
the subject of loud -speakers. 'It is a most exhaust- 
ive account of the development of this " beast " in 
all parts of the world, and gives some details which 
I had not seen in print before. 

The amount of space which is devoted to radio, 
in all of these magazines, leads me to think that they are much more radio- minded in America, and 
as a result this must lead to a much greater 
development in the art. Current market items do 
not, however, seem to bear this out, and there are not so many items on the American market which cannot be ,seen here, although they are more 
advanced in such things as colour television. Of course, with all the channels which are available 
in every part of their country, I suppose the man - 
in- the -street must be more radio minded, but I would have thought this increased public interest 
would have led to much greater developments. 

Considering how lacking in general knowledge 
the majority of people are here, I think we have 
done a really good job in both the radio and the 
television fields, although I still would like to see someone come along with something new in the 
way of aerials. After all, the unsightly mess on 
the roofs of houses both here and in the U.S.A. will grow still worse as more channels are opened, 
and some new " receptor " 'covering from centi- 
metric to long wavelengths would earn a pretty 
penny for the inventor and the blessings of every 
householder. 

PRACTICAL WIRELESS CIRCUITS 
17th Edition 

By F. J. CAMM 171 by post I8'7 
from 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street, London W.C.2. 
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MINIATURE DISTLER 
ELECTRIC MOTORS 

* SPEEDY MAIL ORDER SERVICE * 
IF YOU CANNOT CALL AT EITHER OF OUR ADDRESSES 

6 v. high speed (as used in Clarion Tape 
Recorder). Ideal for all electric models. 
speedboats. railways etc. Size 21ía. 
long x lin. diameter. 

LASKY'S PRICE 7/11 Post 2/6, 

TRANSISTOR RECORD PLAYER 

CAN BE 

BUILT 
FOR 

£9,19.6 
Carr. free 

6 v. operation. For all L.P. and standard 
records. All components available sepa- 
rately. 
AMPLIFIER. 300 milliwatts push -pull 
output using two 0071 and two 0072 
transistors. Fully assembled. 70/6. 
Knobs. 3/8 extra. P. & P. 216. 
LOUDSPEAKER. 30 ohms, 7 x 4in. 
elliptical, matched to Amplifier. 251 -. 
3 -SPEED TURNTABLE. 6 v., complete 
with t.f. crystal cartridge and two sap- 
phire styli. 70/6. P. & P. 3 /6. 
CARRYING CASE smart two -tone 
finish. 17 x 14 x Min. High. 49/9. P. & P' 
7/6. Batteries extra. 

'CLARION' TRANSISTOR 
BATTERY TAPE RECORDER 
Capstan drive, push-button controls 
Constant speed 31 l.ps. using 3in. spools. 
Size 81 x 5 x 3110. with transparent upper. 
New in maker's carton. LIST 25 Gns. 

I.ASKY'S PRICE I Gns. Carr. 
with mike and tap. 16T 7/6. 

THE NEW 'ALBERTA 5' 
TRANSISTOR POCKET RADIO 
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 31 x 
lain. overall. CAN BE 59 IR Post 

BUILT FOR 
All components available separately. 
Full details, circuit diagram, 1/6 post free. 

THE 'TORONTO 3' 
TRANSISTOR POCKET RADIO 

Size 51 x 3 x ltin. 
Uses 3 transis- 
tors plus ger- 
manium diode. ferrite rod 
aerial. Tunable 
over med. and 
long waves. 
Can be built 
i 32/6 

Post 3/8. 

All components available separately. 

Full 
stocks 
at both 

addresses 

BUILD THE NEW LASKY FM 
TUNER FOR £4.19.6 P. P. 8/6 a 

Non -drift permeability lining pack by 
famous manufacturer frequency 
88 /:00 Mc /s. 0A81. balanced diode 
output 21F stages and discriminator. 
Smart gold and maroon glass dial 
7 x 3in. Self powered. Valve line up 
ECC8S. two EF80's, EZ80 rectifier. 
Everything ready for assembly. 
All components available separately. I 

Dimensions: 8 x 6 x 511n. Optional 

tor. aß 6MB Circcuiit diagram 
tuning 

full 
t `dace supplied 1/6 post free. 

POSITIVELY YOUR 

LAST CHANCE ! ! 

RE- BUILDING 
ZLEARANCE BARGAINS 
at 42 Tottenham Court Road, 
Innumerable oddments and 
components clearing at silly prices. 
L'allers only. Do not delay, pay 
an early visit ! 

THE SALE OF THE YEAR 

207 EDGWARE ROAD), 

Few yards from Praed Street.. 

Both addre open all day Saturday. Close I p.m. Thursday. 

PLEASE ADDRESS ALL MAIL ORDERS TO DEPT. P.W., AT ABOVE EDGWARE ROAD ADDRESS 

LONDON, W.2 I 

PADdington 3271/2 

LESS THAN HALF PRICE 

TELEFUNKEN STEREO 
HIGH FIDELITY AMPLIFIER 

A complete stereo amplifier of unsur- 
passed quality with inputs for radio. tape 
recorder. F.M. tuner, etc.. either mon- 
aural or stereo. 5 watts output (21 watts 
each channel), but actual power fed to 
speakers equals a normal 10 -watt ampli- 
fier. For A.C. mains 100 /250 v. Size: 121n. 
wide, 9in. deep. 2in. high, green grey 
enamel finish with gold trim, cream push- 
buttons. New in maker's cartons, fully 
guaranteed. 
LASKY'S RICE 

16 Gne. Post 
8/6. 

THE TRANS TRONIC 
CONSTRUCTION KIT 

Make your own transistorised trans- 
mitter and receiver. With components 
supplied, you can build? different circuits. 
Full size wiring diagrams for mounting 
on peg board 15 x 9in. supplied. Two 
transistors OC44 and 0072, 1 XTAL Diode. 
No soldering necessary. 

IDEAL GIFT FOR YOUNGSTERS 
All components marked for absolute 
simplicity, attractively packed in multi- 
coloured gift box. 15 page instruction 
booklet. Originally intened to retail at 
65.4.8. 
LASKY'S 

OFFER 49 6 complete. 
4/13 

Money refunded if dissatisfied. 

RECORD PLAYERS 
Complets with p.u. and crystal cartridge. 
COLLA RO Junior 4-spd. auto turntable 
and separate p.u.. 75/ -. 
B.S.R. TU9 non -ant turntable and 
separate p.u. 79/9. Poet free. 
4-Sod. AIÌTO- CHANGERS: 
Collaro, Garrard. All types In stock. 
Send for money -saving list. 

NEW TAPE RECORDER KIT 
Handsome 2 -tone blue carrying case. 
171 x 

cut to fitgCollaro studio tape deck. 
uses 4 Valves -EF86. ECC83, 

EL84, EM81, level indicator, 2 inputs, 
mike and radio, low level output lack. 
separate power pack, contact cooled 
rectifier. All component parts sold 
separately. Amplifier complete with valves 

L ti 6 P 36 / 
P. 

..ASKS Pack. 

7 x 71 x 4atn. Loudspeaker. 1616. P. & P.1/6. 
Carrying Case 75/ -. P. & P. 10/6. 
LASKY'S SPECTAI. PRICE for the 
above 3 items £12.19.6 ái6 
COLLARD Studio ' l'ape Deck. 3L motors. 
3 speeds. etc. £10.19.6 12 /6 

r 
I.ASKY'S PRICE. 

SAVE ON COMPONENTS ! ! ! 

Send for the 
00 -page COMPONENTS CATALOGUE. 
Price 2 / -. post 6d. Our latest 12 -page 
Bargain Bulletin included tree. 

33 TOTTENHAM COURT ROAD, W.1 

Nearest station Goodge Street. MUSeum 260S 
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TECHNICAL 
TRAINING 
in radio 
television and 
electronics 

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

EXAMINATION C 

C. & G. Radio and 
TV Servicing Certificate 

(R.T.E.B.) 

British Institution of 
C. & G. Telecom. 

OURSES FOR: - 
C. & G. Radio 

Amateurs' Exam. 
(Amateurs' Transmitting 

Licence) 

Radio Engineers, etc. 
Technician's Cert. 

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

Post this Coupon TODAY_ for FREE book on 
careers in Radio, and full etails of other I.C.S. Courses 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
171), Intertext House, 

London, S.W.II. 
(Dept. 

Please send book on 

Name 
(Block Letters Please) 

Address 

Parkgate 

Age 

Road, 

Occupation 2.62 
a 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

February, 1962 

MINIATURE SOLDERING IRON Suitable printed circuit work; bakelite handle unscrews to cover element when not in use. P.V.C. case, Our Price. 17/8 post paid. 

A FEW MAINS OPERATED 
JAP TAPE RECORDERS 
with mike 

erase; 
and tape 3(51n) and s aDr a 

type covered sgl cabinet; 
214; two speed 215. Usual Prices £22 and £24. 

THIS SUPERB SET 
A really elegant 6- transistor 
radio covered ,n sponge clean 
Duracour tabrlc, in latest two 
tone shades. M.W. and L.W., ferrite rod. provision tor car aerial. 2- colour scale. With 
PP9 battery giving 300 hours 
use. Weighs under 4 lbs. With carrying handle. 12 x 71in. high x 41in. at base tapering to 2in. at top. Brand new fully 
guaranteed. 210. Carr. paid. Worth £16. 

FOR £10 

c 
' 

' -',' 
4 

i ! '. - 
- v `,4. 

Top TRANSISTORS. 4 (yl w)); 2-OC45 (orange 
or and 

blue). ).OTH8_E1Lof 6 for 37/8 (registered 1/- extra). 
SPECIAL OFFER OF GOODMAN 10 x 61e. SPEAKER high gauss, with doped cone specially suitable for high fidelity work. Price 27/8 (post 2/6). 

TAPE RECORDER FOR ONLY 
f17.17.0 

(10 /- Carr.) 
R ̀  - \ A QUALITY ARTICLE. (Y i 1 Valves EZBQ ECC83, ECL82 

.A "mike. Acos crystal 
Zc .,' mrae ", 

spool. 
Tape and extra spoR. 3; Inputs; . ' °? Mike and Radio 
Ext. L.S.' ' Vol. ononi tone. Ext. L.S 

and Monitor. Fast f.S. ward and reverse. Cannot 
be accidentally erased. 
Magic Eye Indicator. 6 x 4in. Speaker. Cabinet 

x 71n. 14 Supplied completely built and In 

gcabinet 
x3 ín-4 x( 

POTS. d 

and 3 x 2M. 4/ (post i x.71 
u -). 

8 DIFFERENT PRE -SET POTS. 2K to 500K. 3/- (post 1/3). 

MAINS TRANSFORMER. 6.3 v. li A and 200 v. 30 mA. 7/- (post 1/6). 

THE "CABY" TEST METERS 
Instruction 

Lion Test Prods, 
measure 

, 
instruction Kook. Also measure dB. Accuracy: A.C., 3 per cent. D.C., 2 per cent. 

A -10 £4.17.6 a-2o £6.10.0 
A.1e -2K ohms /v. on A.C. and D.C. volts 
(10, 50, 250, 500 and 1000 v.); 10K and 1M ohms; imA. 25mA and 250mA. D.C. Size, 5/ x 31 x 111n. Weight 17 oz. 
11.20 -10K ohms /v. on 0.5 V. and 2.5 v.; 4K ohms /v. on 10, 50. 250, 500 and 1000 v., A.C. and D.C. Resistance, 2K, 200K, 2M and 
2.5 mA. m 

D.C. 
0 

current, 
Size 

100 
31 x Min. 

= ---, 

-" 

- ' --' 
' cal - 9 

Weight 24 o2. 

Clear. 5E716 x 14 x 3/161ns. 
tinted 

lear 7/8./ Postage 2/- on 
x 

11; 3% on 2 or more; 6 post paid. 

ELECTRIC SHAVER BARGAIN 
SAVE 

usual 9/8. Orice vo ith ar. ebattery. 

ice 5 ur price 50 / -wbtteyTaks U2 battery. Not a toy, but a first -class shaver (cart, paid). 

GLADSTONE RADIO 
For additional advertisement and address - 

see inside front cover 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1962 PRACTICAL WIRELESS 919 

All about CATHODE 

By E. McLoughlin 

PRINCIPLES AND USES OF THIS TYPE 

OF CIRCUIT 

(Continued from page 808 of the January issue) 

5HE last example of the use of cathode 
followers which we discussed in the January issue 

was in circuits where pulses of high voltage are 

required, for example, in the synchronisation of 

timehases. 

Calculations 
In all high - 

amplitude uses, it 
is very simple to 
decide whether a 
certain combina- 
tion of valve. Ric 
and H.T. voltage, 
is capable of 
handling an in- 
tended signal. Let 
Vn be the peak 
negative signal 
amplitude. Then 
the grid leak 
(Fig. 6, last month) 
is returned to a 
point at about plus 
Vn to chassis. It 
follows that the 
cathode will also rise to about plus Vn (just 
a little more). By Ohm's Law, the current 
flowing in Ric is then easily calculated. This 
represents the " resting " anode current of the 
valve, and must not exceed the rated value for the 
valve used. Furthermore, let Vp be the peak 
positive signal amplitude. The sum of Vp and Vn 
must not exceed one half of the rated H.T. voltage 
of the valve used. The H.T. voltage chosen should 
thus be double the peak -to -peak signal, or more, 
within the rating of the valve, and the 
smallest possible value for Ric be chosen which 
neither causes the anode current rating of the 
valve to be exceeded, nor lies below about 50 

times the reciprocal of the mutual conductance. 
It is desirable to make Ri as small as tolerable 
within these limits, because the voltage fluctuation 
with further external loading is then as small as 
possible. Normal operating anode current ratings, 
and not peak values, should be consulted in the 
above design procedures. 

It should be mentioned that the signal frequency 
response of a normal cathode follower is virtually 
linear over the entire video spectrum. including 
pure D.C., and goes right up to many megacycles. 

FOLLOWER 
circuits 

Cathode Followers as Signal Generator Output 
Stages 

As the output stage of an Audio or R.F. Signal 
Generator, one often finds a cathode follower. 
The reason lies in most cases in the use of the 
property that the output voltage is largely indepen- 
dent of the exact value of the external load 
resistance connected. This enables an output 
calibration to be made for the signal generator 
which can be relied upon to hold, with tolerable 

accuracy, for the most varied external loads 
connected. We are thus mainly concerned with 
1:1 voltage- transfer cathode followers here, with 
their typical high value of Ric of about l0,000í 
to 20,000Q, or more. 

Power- output cathode followers are normally 
not in question for signal generators, at any 
rate for audio and broadcast R.F. signal gen- 
erators. But, for extreme VHF signal 
generators, such as are used for the high tele- 
vision channels, as well as for video -waveform 
test- signal generators, where maintenance of 
accurate waveform is essential, new factors play 
a role, which necessitate the use of a power 
cathode follower in many of these cases. If any 
disturbance is made in a electrical circuit, then 
the effects of that disturbance are not felt im- 
mediately at all other parts of the circuit, but 
spread out with the velocity of light or less. In 
particular, if we have a length of coaxial cable, 
and switch on a signal at the input end, it is not 
present at once at the output end, but only after 

a time corresponding to a definite speed of travel 
of the signal down the cable, which is of the 
approximate order of the velocity of light. Now, 
this high speed means that, for reasonable lengths 
of cable, and audio or broadcast radio frequencies, 
signal transfer down the cable may be considered, 
for all intents and purposes, instantaneous. But at 
very high frequencies, such as are met in modern 
television techniques, the transit time of even a 

-100V 
bias 

Fig. 7 -100W pulse -power cathode 
follower ... 

H.T.+ from rectifiers 

EL34 

Load receiving 
stabilised HI 

Fig. 8 -H.T. voltage stabiliser. 

www.americanradiohistory.com

www.americanradiohistory.com


920 

few inches f b 

PRACTICAL WIRELESS 

of ca le is an appreciable fraction of a cycle. If impedances are not properly matched at all 'cable /apparatus junctions, a partial reflection giving signals travelling in the opposite direction to that intended occurs as well as loss of power. Reflections from separate ends of a cable will not be in phase, on account of the transit time. More- over, the phase difference will depend upon the 

Input 

O.1pF 

H.T.+ 
200V 

5iß moving 
coil L.S. 

and normal 
transformer 

Chassis Chassis 
Fig. 9 (left) -Circuit of a "safe" output stage for 

'phones using a cathode follower. 

Fig. 10a (right) - Simple cathode follower output stage. 

frequency of the components of a complex wave- form. The net result will be a complete change in the waveform. It is thus essential to match a television waveform signal generator output to the ,intended load, and thus one finds power cathode followers in many cases in such apparatus. 
The Pulse Power Cathode Follower 

It is indeed possible to obtain very considerable power out of specially designed cathode followers. If we take a valve of high mutual conductance and having a pulse cathode capable of one amp or so peak current (although, of course, the mean current rating is much smaller), such as are found among modern line- output valves in television receiver circuitry, then short pulses of high power can be generated with such a valve connected as a cathode follower. Let us assume a typical mutual conductance of 10mA /V, giving an output impedance, as cathode follower, of 100f2. Using 

HT+ 

Experiment 
With RI and R2 
for optimum 
performance 

Chassis 

Fig. 10b- Improved cathode follower output stage. 
RI is 220k, R2 is 100k, and the H.T.+ is 200V. 

February, 1962 

a drive of 200V to give an output signal of 100V in the matched condition with a 10012 cathode load, we just run up to the permissible IA peak anode current. The output power realised in the external 1000 load is then given by IA X 100V; i.e. 100W. Let us assume, typically, that the maxi- mum mean current rating of the valve is IOOmA. Then the peak 100W condition may be operated only for one tenth of the total time. For example, one 100W output pulse, lasting a tenth of a second, is permissible once every second. In between times the valve would be resting at its set D.C. operating point, and we can now consider where this will have to lie. At the pulse -peak, when IA anode current is flowing, the grid - cathode signal will be virtually zero. Thus the grid will be at the same voltage as the cathode, i.e. 100V positive. We are using a 200V positive drive, and thus the D.C: resting point will have to be with the grid at 100V negative to chassis. In other words, the valve is heavily cut off when no signal is present, and thus we see that the pulse power cathode follower is a special case of a Class -C amplifier. 

Fig. 11 -A double triode cathode follower output stage. 
Cathode Follower Drive 

The drive for such a power cathode follower naturally consumes no appreciable power, it is a pure voltage drive. Nevertheless, just in case grid - current flows at the pulse -peaks, the drive can be from a smaller cathode follower, this time in 1 : 1 transfer circuit with the usual high Rx. Fig. 7 shows a typical complete circuit. The chief use of such a circuit is for firing grid -controlled hydrogen thyratrons in large radar installations, which consume considerable power at the grid. It is also known to the author that such a system has been used to modulate the output stage of a transmitter. The power output cathode follower supplies the entire H.T. power for the P.A., simply by making the P.A. itself take the place of the cathode load. Such modulation circuits, also known as series -modulation, are used in several pulsed radar transmitters. 
Finally in this group, it should be pointed out that the usual H.T.-stabiliser circuits using a series - regulator valve (such as in several designs recently published in this magazine) are virtually a special form of D.C. power cathode follower. Redrawing 
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the circuit of such a stabilised power supply in 

the form of Fig. 8 immediately brings out this 

point. 

Continuous Power (Class A) Cathode Followers 

These are the true members of the " power " 

class of cathode follower, in that they can supply 

output power, say at audio frequency, in much 

the same way as a conventional output stage 

delivering power from the anode circuit. 

Input 

°-AI 

1270k 

EC92 

.1!. H.T.+ 300V 
47k 

Output 

tOOk 
2200 

Rl 

IM 

Chassis 

Input 

}F 

921 

High Impedance Loudspeakers 

Those experimenters still possessing large 

moving -iron loudspeakers of formers days in their 

junk boxes, having coil impedances of some few 

hundred ohms, may like to try one direct as 

cathode load, without transformer, in such a 

cathode follower output stage. Any small R.F. 

pentode can be used, strapped as triode. In many 

cases the constructor will very likely be astonished 
at the results. 

tone is 
Apart 

gene ally much better than 
with the same speaker used in an 

-6V anode circuit, as the extremely low 

560) 
internal impedance of the cathode 
follower damps the unpleasant 
resonances of this type of loud- 
speaker to a high degree. It is even 
worthwhile, just for this last 
reason, trying a conventional out- 
put valve such as the 6V6 or the 
EL84 as a cathode follower. In 

such a case, however, it is neces- 
sary to pay special attention to the 
correct D.C. operating point, so 

that the valve does not run at low 
or excessive anode current. The 
D.C. resistance of the transformer 

3301 winding or speaker coil in the 
cathode circuit must equal the 
normal cathode bias resistor of the 

valve used. If it is less than this, 
then an appropriate series resistor 
must be used to make up the dif- 
ference. If it is a little more, that 
does not matter much, as long as 
it is not excessive. 

Fig. 12 (left) -A White cathode follower. 

Fig. 13 (right)-The 
es resistors 
transistor 

she 
the 

samehfactor)hode 
follower 

It is little known by experimenters that some- Naturally, the voltage drive required by a 

times considerable advantages are to be gained by cathode follower output stage is high, being about 

using an output stage feeding a loudspeaker or 10 to 100V in most cases. Thus, the audio ampli- 

headphones in the form of a cathode follower. fier preceding the stage will have to have higher 

The first and obvious advantage is that the prob- gain than is otherwise normal. An extra triode 

lem of- isolation of the phones from the H.T. stage can often provide this gain. It is often con - 

voltage is automatically absent (Fig. 9). venient to use one triode of a double triode to give 

The second great advantage is apparent in this extra gain, and the other as the cathode fol- 

circuits requiring a small monitor -speaker, but lower. In this way, a valve such as the ECC81 

where for reasons of power economy or heat dissi- can replace a conventional output valve (see 

pation limits, a conventional output valve is Fig. 11), the rest of the audio amplifier being 

undesirable. In such cases, constructor, have often unchanged. In the case of the author's 6AK5 

used simple A.F. triodes or R.F. pentodes, output cathode follower of Fig. 10a the necessary 

frequently with relatively poor results because of drive was present anyway, as the Y- deflection of 

the very high anode matching impedances generally the tube in the oscilloscope requires a similar 

required in such circuits, which cannot always drive, so was pre eie tavolta Yto drive 
the 

ocathtde 
be realised with normal loudspeaker transformers. 
Much improved results are often possible using 

The White Cathode Follower 
the same valves as cathode followers, with the 

normal loudspeaker transformer primary forming Fig. 12 shows a further development of the 

RK. In many cases the D.C. resistance of the cathode follower principle, to give even lower 

transformer primary is sufficient to set a proper internal impedance. It is possible to achieve an 

D.C. operating point of the stage without further impedance of a few ohms with this circuit, so that 

attention to the matter. Fig. 10a shows a typical in principle, a moving coil speaker would match 

circuit example which the author has had in direct without transformer into it. This is true in 

operation for a long time. A tiny 6AK5 R.F. pen- in practice, too, but the power output is then poor 

tode strapped as triode cathode follower delivers in comparison with the H.T. consumption and size 

over 50mW into a small moving coil loudspeaker. of the valves. This is simply because of the 

The circuit is a small addition to an oscilloscope, restriction that the valves may not be permitted 

to monitor the Y- signal audibly. There was not to run up to the necessary 
an each current. . only 

room, nor spare H.T. power. no heat dissipation using a PL36 triode-strapped 

facility, for operating a conventional audio output 50mW is possible into a 1512 moving -coil speaker. 

stage. But this tiny cathode follower output stage 
(To be continued) 

draws only some 5 or 6mA H.T. current. 
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67.11609 
A PRACTICAL 
PRE -SELECTOR 

By A. Sydenham 

(Continued from page 833 of the January issue) 

N the previous article, the 
circuit was described and it now 
remains to assemble the com- 
plete unit and build a cabinet for it. It may then be tested. 

A diagram that shows prac- ticall' all the chassis drilling is given in Fig. 4, the coil mount- 
ing apertures being those 
required for the coils specified. 
Should the tuning capacitor 
contact the coil bases when in 
position, washers should be 
fitted to provide clearance. 
Alternatively, the coils may be 
fitted to a rectangular piece of paxolin held by spacers. Most of the wiring can be made so short that small items are easily 

4, 

Underchassis view of the pre -selecta. 

oE 

E 

re-gI 

Hole sizes 
A_._.3/4" dia. 
13..._3/8' dia. 
C..... 1e'dia. -A 
D....? /e' dia. E E TE 
E_...6BA clear 

t--- 2 

C C C OC ------ - 
- I 

k 3/4/1 

i` 

E i 

Bend along fn 
dotted Ilnts 

-- 2 
24 

42,1-1I 

Fig. 4-The chassis drilling diagram. 

suspended hi the leads, and the 
orientation of the coils and 
valveholders assists in this 
respect. Electrolytic condensers 
C9/C10 and 'Cll are held 
against the chassis by clips. 

Assembly 
The front panel is secured to 

the chassis by means of the nuts 
securing VR1 and Sl /S2 and 
reference to Fig. 5 will show the 
locations of the various aper- 
tures. The tuning condenser 
spindle also projects through 
the front panel and a coloured 
warning lens is fitted to the 
lower central aperture. It will 
be found when the panel is 
firmly bolted in position that 
the assembly slopes backwards 
slightly and this not only brings 
the controls to a more con- 
venient operating height but also improves the general 
appearance. Mitred sections of quadrant glued firmly to the panel edges further assist in 
this respect. 
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Wiring 

Use of a soldering iron with 
a pencil bit is essential and 
modern miniature resistors 
and condensers are needed 
to avoid congestion of sub - 
chassis components. The use 
of differently coloured sleev- 
ing will also assist final 
checking considerably. 

The Cabinet 
The simple design is 

shown in the semi- exploded 
diagram of Fig. 5 and may 
easily be made from +in. 
plywood held together with 
reinforcement strips, pins 
and glue. Strips of veneer 
'obtainable from some model 
supplies shops) may be glued 
using Bostik No. 1 adhesive 
to the edges where joins 
appear if desired, and the 
finish may be chosen to 
suit one's personal taste. 
The prototype is lacquered 
in ivory. The slots cut in 
the sides serve as carrying 
handles and also provide 

PRACTICAL WIRELESS 923 

Rear view of the unit. 

ventilation as cool air is convected from the rear. 
Four small rubber feet may also be fitted. 

Using the Pre seleeter 
When the unit has been completed and checked 

the aerial and earth leads should be removed from 
the receiver with which it is to be used and plugged 
instead into the sockets provided for them on the 
pre -selector. 

A length of coaxial cable should then be pre- 
pared, aerial and earth plugs being fitted at one 
end (the braiding being connected to the earth 
plug) and a coaxial plug at the other. This lead 

Fig. 5- Details and dimensions of 
the cabinet for the pre -selector. 

should then be plugged into the 
appropriate sockets on each piece 
of apparatus. Control VR1 on the 
pre- selector should now be set to 
" off " and the wave- change switch 
turned to position 4. The main 
receiver should then be switched on 
and adjusted to receive a transmis- 
sion in a band also available to the 
pre -selector. The receiver should 
now act normally, since the aerial 
is effectively connected to it direct. 
The pre -selector may then be 
switched on and allowed to warm 
up when its wavechange switch may 
be rotated to select the appropriate 
band in use. The received signal 
should now improve in strength 
considerably and, as the tuning 
control of the pre -selector is 
adjusted, it may be found necessary 
to back off the sensitivity control, 
VR1, to avoid overloading. A little 
practice will soon reveal the best 

method of use but it should be remembered that 
too strong a signal fed to the receiver may brine 
the AVC circuit into action too strongly. Once 

the user has familiarised himself with operation 
of the unit it may be calibrated. 

When it is desired to use the main receive' 
on its own it merely becomes necessary to turr 
the wavechange switch, SI /S2, to position 4 anc 

rotate VR1 to " off " when the indicator lens wil 

become dark. By then, however, the advantage' 
of R.F. gain will have been made apparent. 

(Continued on page 942) 
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THIS UNIT WAS ORIGINALLY 
DESIGNED FOR USE WITH 
A SIMPLE GEIGER HEAD, 
BUT IT WILL OPERATE 
SATISFACTORILY FROM ANY 
SUITABLE INPUT SOURCE 

By A. Cole 

A 

D!OITA 

February, 1962 

j V V ITH the reintroduction of frequent atomic bomb teSts recently, it is an interesting- 
, and possibly useful- occupation for the elec- tronically minded experimenter, to monitor the degree of radioactivity in the air, rainwater, drink- ing water, or any other samples of interest. Contrary to common belief, this is neither difficult, nor does it require any unusual or expensive circuit components, except for a suitable small Geiger tube. There are some excellent small tubes on the market now, available in the United Kingdom from Messrs. Mullard. The author uses a tube of type number MX146. These small tubes have the great advantage that they require only about 450 to 500 operating voltage, which is easily obtainable from ordinary mains transformer/ rectifier circuits. 

For checking atmospheric radioactivity, etc., a pure counting of the pulses is required, and the present article describes a suitable automatic elec- tronic counter, giving a direct numerical display of the result on a type of digital relay used by the GPO for counting telephone calls and easily obtain- able for .about 15s. to £1 at many surplus stores. The digital counter unit may, of course, also be used for any other appropriate purpose. It will count accurately the number of times a voltage of at least plus 10 is switched on into the input. It does not react when this voltage is switched off again, but counts one more when it is switched on again, and so on. So long as this voltage is 10 at least, and positive, and capable of delivering a current of about lmA, it does not matter exactly how large it is. Thus a morse key and battery in series connected to the input can be used for manual counting of large numbers of small articles, without the need to keep the numbers in one's head, with consequent danger of error. With a relay wired to contacts on the space bar of a typewriter, the unit can be used to count the number of words in a piece of typescript. But for all such uses, the circuit could probably have been a lot simpler: the main use is in conjunction with a Geiger counter, and for this purpose the circuit features have primarily been developed, as will be seen below. Above all, the unit is designed to be as fast as possible, and free of any grid- current -blocking so that two pulses following very rapidly one after the other are both counted individually. The actual resolution achieved in the author's unit is better than 15 counts per second at the upper limit, which is far greater than the pulse -rate ever obtained with the type of Geiger tube specified with atmospheric radioctivity. In fact, the normal atmospheric count with this tube is about 20 counts per minute, i.e. only about one count every three seconds on the average. But these counts are fully irregular- 
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Internal construction of the digital 
counter unit. 

1 1 

PRACTICAL WIRELESS 
925 

there may suddenly be many close together, and 

then for a long time absolutely none, yet it is 

virtually impossible for a whole minute to pass 

without any counts at all. 

Principle of the Digital Counter Circuits 
(see Fig. I) 
This is a four -valve triggered pulse -amplifier 

circuit. V1 is the input amplifier, comprising two 

stages: -VIA is an earthed -grid input stage, meeting 

the three requirements (a) freedom of feedback, (b) 

keeping the same signal polarity (positive), and (c) 

good gain, so that the stage is over -driven, giving 

very steep output pulses to V1B, which is a cathode - 

follower decoupling V2 from VIA as far as feed- 

back is concerned. V1B also returns the signal to 

Grounded 
grid 

amplifier 

Pulse 
Input 

R2 
150k 

2W 

lów impedance, and now delivers a good steep 

pulse of at least 100V amplitude. The tiny value of 

C3, the coupling condenser to V2, differentiates 
this pulse, so that only a very brief but very steep 

spike of about 100V is applied to the grid of VRA. 

Valve V2 is a monostable multivibrator, the 

purpose of which is to provide a good squarewave 

pulse of current, starting exactly at each 100V 

trigger " spike from VI, and lasting about one 

twentieth of a second, which is the optimum 

switching -time for the counter relay. V2A is 

normally cut off, because its grid is on a bleeder 

chain from the low voltage at the anode of the 

normally conducting section V2B down to a 

variable negative bias from VR1. The other 

section, V2B, is, as just stated, normally conducting 

R11 3.9k 10W SI o--O 
HT+ 

200-300V 

Cathode Monostabkr- 
fol lower Multivibratar 

VI 
EC85 

Ply 1 

Digital 
relay 

V4 EL84 
Pulse 
output 
amplifier 
(class C) 

Heaters 
6.3V 1.3A 

VRI 500k w.w 

Bias 

s 
-100V 

Blab 

Fig. I -The circuit of the digital counter. (All resist rs are I W rating except where stated.) 
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change -over position of V2, when V2B is cut off and thus the anode voltage high, the neon V3 is struck, driving V4 grid heavily positive. The surge of anode current in V4 moves the digital relay RLYI one unit on. As soon as V2 reverts to the stable condition, V2B anode potential falls again and the neon V3 extinguishes. V4 grid returns at once to beyond cut -off, and anode cur- rent ceases instantaneously. This sudden stoppage of anode current could cause high inductive voltage peaks across the coil of RLY1, if C8 were not there. Thus it is essential not to omit C8, as otherwise the relay could be damaged by flash- over in the coil. On the other hand, do not make 

heavily because its grid leak is returned to H.T. positive. This condition is perfectly stable for any length of time until the circuit is suitably disturbed. This disturbance is the short positive 100V spike applied to V2A grid. This lifts it to cut-on and above, which causes an equivalent voltage drop at the anode, which is fed via C4 to the grid of V2B, thus tending to cut off V2B. This causes the anode potential of V2B to rise, which is fed as a further rise to V2A grid on the bleeder. The net result is that the formerly cut -off V2A has suddenly been tuned hard on, and the formerly conducting V2B has been cut off. 
Maintenance of this new condition depends upon maintenance of the signal at V2B grid, which remains only as long as C4 is charging via RI0. As soon as C4 has charged 

sufficiently, which takes about one twentieth of a second, V2B cuts on again, and reverses the procedure 
back to the previous stable state 
with V2A cut off and V2B con- 
ducting, until the next trigger spike 
arrives. The net result is thus a positive -square -wave pulse of about 100V amplitude and about 
one twentieth of a second duration 
at V2B anode. 

V4 is a class -C amplifier, i.e. the bias -point is beyond cut -off, applied 
via R12 and R13 from VR1. In the normal, stable, resting state of V2, with V2B anode at a low voltage because of the heavy con- duction of V2B, the voltage dif- ference between V2B anode and 
V4 grid is not sufficient to strike 
the neon tube V3; thus V4 is fully disconnected from V2 and resting, 
cut -off. But during the temporary 

TI Mains 
transtormer 86.3V 15OmA 

52 
On /Off 
switch 

F1 

8 
esloOw 

SA 
fuse 

Cathode follower 

+450V to 500V D.C. V6 EC92 

1215 56k 

AC. 
mains 
plug 

Cil 
BpF 

350V 

+ R16 
100k 
2W 

Output to 
digital 
counter 

C12 

o - 
F 

500V 

RIB 
Ok 2W 

Chassis 

Fig. 2 -The circuit of the Geiger head. 

Resistors (All +20% Carbon): 
RI 3.3k IW RIO IM 1W 
R2 150k 2W RI1 3.9k IOW 
R3 21k 2W R12 150k I W 
R4 270k 1W R 13 150k 1W 
RS 150k 1W R14 10M 2W 
R6 10k 1W RIS 56k 2W 
R7 220k 1W R16 I00k 2W 
R8 150k 2W R17 1M 1W 
R9 150k 2W RI8 I0k 2W 
VRI SOOk Pot. I W (w.w.) 

Condensers: 
CI 300pF ceramic 500VW 
C2 500pF ceramic SOOVW 
C3 40pF ceramic SOOVW 
C4 0.056µF paper, 500VW 
CS 8µF 450VW electrolytic 
C6 0.111F paper, 500VW 
C7 0.056µF paper, 500VW 
C8 0.01 µF paper, 500VW 
C9 16µF 500VW electrolytic 
CIO See text next month 
CII 8µF 350VW electrolytic 
C12 0.005µF ceramic 500VW 

COMPONENTS LIST 
Valves: 

VI ECC85 
V2 ECC8I 
V3 90C1 (neon) 
V4 EL84 
VS MX146 Geiger Tube (Mullard) 
V6 EC92 
DI Metal rectifier 350V A.C. /25mA D.C. Sundries: 
Three B9A valveholders, ceramic 
Two B7G valveholders, ceramic 
Two coaxial plugs and connecting lead 
One digital relay, GPO, approximately 

20000./25mA (Service Trading Co., 47-49 High Street, Kingston -on- Thames, Surrey.) 
Two toggle switches on /off, single pole 
One panel fuse, complete 
Chassis material, wire, solder, tagstrips, bolts, sleeving, etc. 
Test tubes, rubber cork. 
Power supply (preferably stabilised) 200 -300V/ 

IOOmA 6.3V 1.3A A.C. (heaters) 
Bias supply: about ( -100)V on above power unit, or otherwise a small 90V H.T. battery Mains lead and plug 
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C8 appreciably larger than specified, as this would 
then destroy the steepness of the current rise at the 
start of each pulse, possibly leading to erratic 
counting. It is of interest to discuss why a neon, 
V3, is used to couple V2 to V4 instead of the 
usual coupling condenser. The reason is simple. 
The signal from V2 is of such a high amplitude 
that V4 is driven from beyond cut -off right up 
to heavy grid current by it, and such grid current 
would charge any coupling condenser heavily and 
very rapidly during the pulse. After termination of 
the pulse, this would leave V4 at a correspondingly 
greater negative voltage at the grid than the in- 

tended operating point. This would have the result 
that the circuit would be more_or less blocked at 
V4 for any pulse coming in subsequently before 
the coupling condenser had discharged, and would 

also block the circuit at V2A grid, because the 
excess negative voltage at V4 grid would react via 

VR1 and R5 to pull down V2A grid too. The neon 
thus prevents the amplifier blocking when working 
at counting -rates approaching the limit of resolu- 

tion. The alternative method of preventing grid - 

current blocking of amplifiers handling large 

signal amplitudes, namely the insertion of grid - 

stoppers, is not usable here, because it causes signal 
loss due to voltage drop across the stoppers, and 

thus makes the anode current rise in V4 too slow 

for stable counting. 
It should be mentioned in passing, that the use of 

neons as coupling elements in amplifiers receives 
far too little attention by experimenters. They have 

Returning to the digital counter circuit. A supply 
of about minus 100V is required on the bias linç 

input (the exact value is not critical, but should be 

stabilised preferably -if the constructor has no 

power unit supplying this output in addition to 

normal H.T. and heaters, then a small 90V H.T. 
battery will serve the purpose excellently. This 
battery may be very small, as the current drain is 

only about a fifth of a milliamp (but do not forget 
to switch this battery off after use). The actual 
value of optimum bias taken to V2A and V4 is 

quite critical, and also dependent on the H.T. 

voltage used. The circuit operates excellently with 

any H.T. voltage between 200 and 300, but 
requires a different bias value with each H.T. 

voltage. Consequently the potentiometer VR1 has 

been incorporated, to set the bias to the optimum 
value. This potentiometer should be used more or 

less as a reaction control is used on a simple radio. 
Bias should first of all be increased until counting 
stops altogether even when the Geiger -head is 

supplying pulses at the input, and should then be 

reduced sufficiently to be quite certain of counting 
all pulses received. It is too difficult to make this 

adjustment with the mere 20 pulses per minute of 

the normal atmosphere, and thus it is advisable to 
place an alarm clock with luminous figures, or a 

pocket -watch with substantial luminous figures, 
near the Geiger tube. The radioactive content of 

any such luminous paint is sufficient to raise the 

counting rate of only 20 per minute right up to 

possibly several hundred per minute, which is 

16 

II 

10 9 8 7 6 5 4 3 2 1 -I10 °=°a° 
4 

O 

C` 
9 IÓ 

R¢layt I 

._.J 
above chassis 

, ra 

R 6\\ 

1! 

Cl 

Input 
socket 

(VRI 
Bias 

Co 

\ v _ 1 heateate rs 

Bias 

E 
HT 

'V2 / VI SI rPower 
side 

mounted on this V4 V3 

side of chassis ' E84 (B9A) 90C1 (B7G) ECC81 (B9A) ECC85 (B9A) Count/stop supply socket 

Fig. 3a -The underchassis wiring of the counter unit. 

a number of advantages over condensers. In a 

normal class -A audio frequency amplifier, the 
coupling neons would be permanently struck, and 
thus represent D.C. coupling and theoretically free- 
dom of all gain variation with frequency. Such an 
amplifier would amplify D.C., could have many 
stages, yet use otherwise conventional A.C.-ampli- 
fier circuitry with a single common H.T. supply on 
which all stages run in parallel as usual. And, as 
seen above, neon- coupling is free from blocking on 
transients. Of course, the value of cathode 
resistors, etc. would have to be modified in 

such an amplifier. But the principle is clear, and 
might interest more experienced constructors. 

sufficient to make bias adjustments conveniently. 
At the slower counting rates, the bias setting is 

not in the least critical. If too high, counting stops 
altogether and if too low, then V4 runs at heavy 
anode current which will soon destroy it. Between 
these two points lies at least one third of the travel 
cf VR1, and slow counting is equally good at any 
point within this range. But if fast counting is 

desired, e.g. when checking the radioactivity of 

luminous paints, or possibly X -rays from poor or 
defective television cathode -ray tubes, it will be 

found that if the bias is set too far below the 

critical value, many counts will be missed. 
(To be continued) 
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Faults in Transistor 
ALIGNMENT AND CIRCUITRY 

5RANSISTOR s u p e r h e t s usually have two intermediate 
frequency stages, and faults in 
these may cause lack of sensitivity, 
or oscillation and other troubles. 
The I.F. amplifier should be able 
to provide a very high gain, and if 
it does not do this, good reception 
of distant or weak stations will be 
impossible. 

Alignment 
Correct alignment of the I.F. transformers is easily achieved. If 

a signal generator is available, this may be set to the correct inter- 
mediate frequency (often 470kc /s) 
and coupled to the I.F. amplifier at 
a convenient point. If the circuits 
are out of tune, a fairly strong 
input may be needed, or it may be 
necessary to take the generator out - put directly to one of the trans- 
formers, a small isolating con- 
denser being included in circuit. 
However, if the alignment is approximately correct, a very 
small signal will suffice. Merely 
placing the end of the generator 
prod or output lead a few inches 
from the mixer collector circuit 
should then give enough coupling. 

When receivers have the popular type of push -pull output 
stage, battery current depends 
directly on the volume of the audio signal. If the generator is delivering a modulated output, a 
15mA or similar meter in one battery lead is thus a convenient 
means of checking for maximum 
output. 

When a good output is being 
obtained, when the I.F. stages are 
aligned approximately, the input 
from the signal generator should be 
reduced. Accurate adjustment is 
then easily achieved. 

An insulated tool (made from an 
ebonite rod, for example), is used to adjust the I.F. transformer cores. They are simply screwed in or out, as needed, to obtain best results. Each core should have a fairly sharp tuning point. 

If no generator is available, a local station should be tuned in, and the cores adjusted for best results. A weak station should then be found, with the audio volume control at maximum, and final adjustments should be made. 
If all cores are in a reasonable position, it should generally be possible to align the aerial and oscil- 

By J. Christy 

Fig. I -A typical transistorised I.F. amplifier circuit. 

-VC 

Fig. 2 -An I.F. amplifier in which the transistors are used in the common 
base mode. 

lator stages satisfactorily, even if the I.F. does not fall exactly at 470kc /s, or the correct frequency; if the frequency is much in error, correct ganging of aerial and oscillator circuits may be impossible. 
When the I.F. transformers are adjusted without the aid of a signal generator, check that no core is fully in, or too far out. If one of the cores is not in the correct position, all of the cores should be readjusted by an approximately similar amount, and the stages are then realigned for best results at the new frequency. 
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Decouping 

I.F. Stages 
Neutralisation 

Neutralisation is generally required, to maintain 
stability. In Fig. 1, the 1.2k resistor with 56pF 
condenser, and the 3.9k resistor with 18pF con- 

denser form the neutralising circuits. 
The values required can only be varied by a very 

small amount, if sufficiently accurate neutralisation 
is to be achieved. The values also depend on the 

transistors, and are a function of the transformer 
ratio. This means that with a given circuit, 
neutralisation can only be ensured if the transistors, 
I.F. transformers, and values in the neutralising 
circuits are as specified. 

e 

To moccr 

025 
YF 

10k 680i. 
0.2T 

N +ve 

Fig. 3 -An alternative neutralisation circuit. 

As accurate values are so necessary, components 
of 2% tolerance may be specified. Individual 5% 

or wider tolerance components could be suitable, 
but other samples might be too far from the 
correct value, so that neutralising is incomplete. 
The overall feedback is small, and can easily be 
modified by stray capacity in wiring, especially if 
leads are long, or base and collector wires are close 
together. 

If the receiver breaks into oscillation when the 
I.F. transformers are being adjusted for maximum 
sensitivity , this indicates instability in this section. 
This oscillation may appear as a continuous whistle 
or heavy background hiss, or it may only arise 
when tuning through a weak station. If the in- 

stability ceases on tuning in a powerful signal, so 

that AVC reduces gain, or if it ceases with one or 

more I.F. transformers only very slightly de- tuned, 
its cause is probably not serious. 

Common Base Circuit 
A typical I.F. amplifier of this type is shown in 

Fig. 2.4 The gain can be expected to he less than 
with the common emitter type. This circuit is given 
because it will be found in some receivers. Each 
base is supplied through a potential divider, and 
is earthed to intermediate frequencies by the con - 

deners wired from the base to the positive line. 
The emitters are connected directly to the trans- 

former secondaries, these components being 
designed for this type of circuit. 

In Fig. 1, each emitter resistor is by- passed with 

a 0.25µF condenser. In midget sets, lower values, 
such as 0.1µF or 0.04µF, may be encountered. 
These lower values usually give an increased pos- 

sibilty of instability, which may show as oscillation, 
motor -boating, or whistles on weak signals only. In 

such cases, it may be worth increasing the by -pass 
values. This can easily be done by temporarily 
wiring a larger capacity condenser in parallel with 
the existing condenser. If this cures the trouble, 
the larger value may be permanently incorporated. 

In Fig. 1, the first I.F. transformer secondary is 

decoupled by the 10µF condenser. A large value is 

required here, as audio frequencies will be present 
in the automatic volume control line from the 
diode. Such condensers may deteriorate, and need 
replacing when they no longer offer a low - 

impedance path for intermediate frequencies. If 
so, a 0.1µF or similar condenser may be shunted in 
parallel. 

In the second stage, a 0.1µF condenser is used, 
in parallel with the 4.7k resistor. Midget receivers 
may use 0.04µF here, but 0.11.I.F or 0.25µF can often 
be more suitable. If the I.F. stages are unstable, 
the capacity can be temporarily increased, to see if 
results improve, as already mentioned. 

Modified Neutralising and By- passing 

In some circuits, neutralisation is obtained by 
using a small capacity, Cl in Fig. 3, from trans- 
former to base. The value will depend on the tran- 
sistor, but may be in the region of 5pF. Such 
small capacities are sometimes obtained by means 
of twin insulated wires, or a twin -lead wire, 
reduced in length until the required value is 

reached. 
When the neutralising condenser is in this 

position in the circuit, its value is not influenced 
much by the transformer ratio, but will depend on 

the transistor, and position of the I.F. transformer 
primary tap. 

In some circuits, by -pass condensers are not taken 
to the earth line afforded by the battery positive 
circuit. Instead, the by -pass condensers for any 

Fig. 4 -An example of a circuit in which the by -pass 

condensers are taken to the emitter of the transistor instead 
of to the positive line. 
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stage are taken to the emitter of the transistor, as in Fig. 4. This can be a little confusing, if not expected, but otherwise the circuit is practically the same as that in Fig. 1. 

Diode Detector 
Receivers of this type use a diode, as detector, and to provide AVC. If this diode has a low efficiency, good results will never be achieved. If no means of testing the diode are to hand, and it is suspected, it should be replaced by a new one such as the OA81 or GEX58. 

-ve 

To mixer 

AVC 

Fig. 5 -The typical circuit arrangement for a damping 
diode. 

The diode must be wired in the right way round, as shown. When signal strength increases, an increased positive voltage is developed at the posi- tive end of the diode (Fig. 1). This is transferred to the first I.F. stage, through the 82k resistor, and makes the base voltage more positive, reducing amplification. This provides some measure of AVC (Automatic Volume Control) action, but the effect is much less than with most valve receivers. If the set is stable on loud signals, but unstable on weak signals, this probably arises from the AVC action, as already explained. That is, the instability is not severe, so that the reduced gain on a strong signal temporarily clears the fault. Some receivers employ a damping diode, in addition to the AVC diode. One method of con- necting this is shown in Fig. 5. The collector cur- rent through the 47011 resistor results in the positive end of the damping diode being slightly positive, and the diode has little effect on the mixer I.F. transformer, but, when signal peaks exceed the damping diode potential, the diode con- ducts, loading the transformer and reducing gain. This gives increased AVC efficiency, and in parti- cular avoids overloading on very strong signals. 
Reflexed Amplifier 

A circuit similar to that in Fig. 6 is used in some receivers. Here, one transistor acts as both 1.F. and A.F. amplifier. This gives improved results, from a given number of transistors, but is some- what less effective than the use of separate transistors. 

WIRELESS February, 1962 

In this circuit, the first I.F. transformer secondary 
is by- passed to the emitter (see Fig. 4) by the 0.01µF condenser. Instability at intermediate fre- quencies may arise from this condenser being defective or disconnected. The primary of the second transformer is similarly decoupled to the emitter. The values used (0.01µF) are rather small, but cannot very well be much increased, because they are in parallel with the audio signal, and thus reduce top response. 

After detection in the normal way, by the diode, the signal passes from the 5k volume, control slider, through the 6µF condenser and 3.9k resistor, and the secondary of the I.F. transformer, which has negligible impedance at audio frequency. The transistor then acts as an A.F. amplifier, and the A.F. signal is developed across the 1.2k resistor. 
A large ethitter by -pass capacity (50µF) is re- quired, as this stage is acting as an amplifier at audio frequencies, as well as intermediate frequencies. Oscillation at audio frequency is not very likely. The stage can be tested at A.F., if necessary, by temporarily disconnecting the diode, and feeding in an A.F. signal from an outside source. 

-ve 

I 

AVC 82k 
+41 MMWVV4 

Fig. 6-A reflexed circuit -here, one transistor is used to amplify both I.F. signals and A.F. signals. 

After any of the points described have received attention, it should be possible to adjust the I.F. transformer cores for best results. 
If it is necessary to connect the generator directly to the receiver, this may be carried out by taking a 0.01µF or similar isolating condenser to the base of the first transistor (the mixer), If the generator signal is taken to a transformer or collector circuit, the core will probably need slight readjustment after the generator lead is removed. 
The transistors used in such stages should have a cut -off frequency of 5Mc /s or higher, so reliable transistors, designed for such purposes, should be employed. General lack of sensitivity may arise from poor transistors in these stages. In 
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UNIQUE 
COMMUNICATIONS 
RECEIVERS 
Never before offered in this 
condition, brand new and 
unused in original Army 
transit cases. 

MARCONI C.R. STOCK 
100/8 covers 60 Kc /s to 30 Mc /s. 
Complete with all valves, 
instruction manual and internal 
A.C. power unit for 2001250 v. 

ONLY £35 (cam etc. 
, 4:\ 

NATIONAL H.R.O. 
SENIOR covers 480 Kc /s to 
30 Mc /s. Using 6 general 
coverage plug -in coil sets. 
Complete with all valves and 
instruction manual, uses ex- 
ternal power unit (available 
5916 extra, P.P. 4/ -) 

ONLY £25 (cam 30' -). 

TEST METERS FOR EVERY PURPOSE & POCKET 

2,000 O.P.V. MODEL TP -10. 
000 O.P.V. Model TP-65. 

Reads A.C. 
Current 

D.C. Volts Reads voltages up to 1,000 D.C. 
Rests D.C. t; COOmA; 

1 Meg; o at 20,000 ohms per volt are A.C. 

tance to 1µF; Decibels from 
Audio 

at 1 
Resistance 

D.C. Current 
to +36; Output Pack for Audio SOOmA Resistance to 10 Megs.; 

Measurements. Size 31ín. x bin. Capacitance to 0,1µF Decibels 

Ali receivers tested and guaran- x liin. from -20 to +36. Size 31ín. x 

teed perfect working order before £3 19,8 biro. x 111n. 
£5.19.8 

despatch. Further details on 
each sent on request. All New Stock. with leads, prods, and internal batteries. Fully guaranteed. Details S.A.E. 

30,0110 P.O.V. Model 5110. Volts 
to 1.000 D.C. at 30.000 O.P.V., 
A.C. at 20,000; 12 Amps D.C. 
Current; 60 Mess Resistance; 
-20 to +56 Dbs; Internal 
buzzer short circuit warning. 
Size 3$1n. x 6í}1n. a 211n. 

£8.19.8 

CRYSTAL CALIBRATOR No. le. A superb Crystal 
Controlled Wavemeter Just released by the Ministry 
of Supply. Has directly calibrated dial for nominal 
coverage of 1.5 -10.0 Mc/s. but may actually be used from 500 

ttypeÌ,1 
30 Mp oVi6 (n /ied - 

T4 or IRS and 1 
Complete NoStablisr), and 

Book. Size 71n. a 7415.. x 430.. weight 5 lbs. Used but in 
first class condition. ONLY £2.19.8. Carr. 3/6. 
B.C. 021 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 218. 

101- CONSTRUCTION PARCEL. 10 yards each of 6 colours 
wiring wire, solder. 24 each assorted Resistors and Condensers. 
RESISTORS. 100 assorted values. NEW 10/ , 
CONDENSERS. 100 assorted mica and sllvermlca. NEW 12 /8. 

SPRAGUE CONDENSERS. New 
cm 

1,000 volt, and f 500 o17/8 per dzen Speial 
quotes for quantities. 
3- D C 

MOTORS. for models. 
3-8v. D.C. Size n plus lin. spindle. Brand N 51, 

PCR COMMUNICATIONS RECEIVERS 
Manufactured by Pye & Philips. One of the Army's most versa- 
tile and sensitive sets. RF stage and 2 of I.F., using 6 British I.O. 

type valves. Large 180 degrees Illuminated and Calibrated Dial. 
Flywheel Tuning with locking device. Aerial Trimmer. Tone 
and Vol. Controls. 13a.nd Switch fron panel Jacks for speaker or 
phones. In black metal case, size 1.71n. L a Sin. H.a 101n. D. Model 

PCR covers 6-18 Mies, 200 -550 metres and 850 -2.000 metres and 
has internal 51n. speaker. REME reconditioned as new. 48.19.8. 
Model PCR2 has similar L & M waveband coverage. Short wave 
6-22 Mc/s, but no speaker. Used, but excellent condition 45.19.8. 
Every receiver aerial tested before des. Add 10 /6 carr. all models 
Designed to operate from bulky EXTERNAL power supply, but 
any 

PACK for 200/250 ív BRAND 
. t n 

NEW 
cost of au. 

TS INTER- 
NAL FOR ILLUSTRATED LE.41. LET 

"P.W." 6 TRANSISTOR PERSONAL RECEIVER 
Designed by the techni- 

wirele s: easy to build, 
using printed circuit 
and 1st Grade Matched 
Transistors and Diode. 
Full Medium and Long 
Wave coverage to inter- 
nal parts 

(new w 
components only) en- 
abling you to buy as re- 
quired and full detailed 
price list will be sent on 

request. Constructional details 1/6. 
BAT- 

TERY ANCOST ABINET g8. 9 6. 
BAT- 

THE "GOOD COMPANION" 
THE FINEST COMBINED YET DESIGNED 

FOR THE HOME CONSTRUCTOR 

* 750 mW output. * 6 transistors and 2 diodes. 
* Full Medium and Long Wave coverage. 
* Quality speaker. * Pre -aligned I.F.T: s. 
* Brilliantly styled 2 tone cabinet. size 11 a 8 i 3105. 

* Very fine tuning with calibrated dial. 
* Latest printed circuit. 
* Internal high gain aerial, with car aerial socket. 
* Easy to follow construction data (available separately 318). 

All parts sold separately and lull illustrated details will be 

sent on request. £9 19 6 plus 5/- post and ins. 
Total Cost i. (Battery 318 extra.) 

"POCKET 4" TRANSISTOR RECEIVER 
Attractive cabinet as illustrated for P.W. 6 ". '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 for only 4218 (p. & p. 2/6). Ten -page construe- 
tional book free with parts or separately 1/6. S.A.E. for 

parts price list. 

HARRIS ELECTRONICS 138 Gray's Inn Road, London, W.C.I 
(Phone TERminus 7937) 

Please include carriage costs on All items 

(LONDON) LTD (Open until 1 p.m. Saturdays). We are 2 mina. from HISS Holborn 

(Chancery Lane Station) and 6 mina. by bus from Htna's Cross. 
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COMPACT HI -FI 
by atotsrtootft 

STEREO 55 £33.15.0 
(illustrated) 

TUNER -AMPLIFIER CHASSIS 
A comprehensive and attractively styled chassis 
combining AM and FM Tuners, a Stereo 
Control Unit and two High Fidelity 5 watt 
Amplifiers in one compact unit. In all its 
functions the Stereo 55 is designed for mono 
as well as stereo use so that up to 10 watts 
output is always available. 
Full VHF and medium bands. e Inputs for tape recording and playback. e Alternative pick -up inputs. S Booster unit available for low output pick -ups. S Input for possible future stereo radio. S Separate bass and treble controls and dual volume control for ease of balance. Free instruction booklet with every model. 

1 
Post this coupon or write for free catalogue, or call at our I Showroom for full demonstration and professional advice on 1 your installation. Open 9-5 including Saturdays. 

1 
NAME 

I 
1 ADDRBSS 

PFCI 

February, 1962 

STEREO 12 Mk. 2 £44.15.0 
A total of 16 watts output is available from the two 8 watts push -pull amplifiers. VHF, with automatic frequency control, medium and long bands. Inputs for tape recording and playback 
and for stereo radio if required in the future. The most comprehensive unit ever produced, 
a hi -fi system on one compact chassis. 

AM /FM Mono Chassis are also available. 
The name ARMSTRONG is the registered trade mark of ARMSTRONG WIRELESS & TELEVISION Co. Ltd. WARLTERS ROAD, LONDON, N.7. Tel.: NOR 3213 

Introducing the New 
We proudly claim that this highly efficient and compact signal generator is the finest value in instruments anywhere in the world. 
Designed after months of research in our own laboratory, and custom -built to the highest standards in our own factory. 

NOTE THESE FEATURES! * Compact and portable- height only 4f. * Truly lightweight -under 2 lbs. * Operates from standard transistor battery. * Fully transistorized -negligible consumption. * 8 ranges, fully covering 200 Kc /s -220 Mc /s. * Accuracy better than 2% (average 1%). * Modulated or unmodulated R.F. output -100 mV. * Audio output, sine wave, approx. 1000 Kc /s. 
COMPLETE WITH OUTPUT PLUG ONLY 

Send your order in now for S.A.E. for earliest possible 
. delivery, leaflet. 

Trade and Export Enquiries Invited 

NOMBREX 

TRANSISTORIZED WIDE -RANGE 
SIGNAL GENERATOR 27 

200 Kc /s to 220 Mc /s. 
RETAIL £7.10 .O Batt ry 2%6 

Cash with order. Regret no C.O.D. 
Deliveries Commence 10th Jan. 

All orders in strict rotation. 

NOMBREX LTD. Division 20 
Instruments ESTUARY HOUSE, CAMPERDOWN TERRACE, 

EXMOUTH, DEVON. Phone: 3515. 
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The switch is available for standard chassis 

mounting or for printed circuit applications. 
This switch is made by The Plessey Co. Ltd., 

Ilford, Essex. 

NEW TRANSISTORS 

THE NKT 501 -504 series of. transistors, recently 
announced by Newmarket Transistors Ltd., are 

very high current, high power, pnp alloy -junction 
germanium components, designed 

the industrial 
for amplification, 

control and switching applications 
and services field. 

rade 

e w s 
NEW WIDE RANGE OF ISW ZENER DIODES 

FROM G.E.G. 

THE SZA /C series of silicon zener diodes made by 

the General Electric Co. Ltd., formerly of 

± 10% tolerance, now has a nominal tolerance of 
±5% and ranges from 5.6V to 33V. Maximum 
mean power dissipation at 40 °C is 1.5W and the 
diodes are enclosed in a double -ended case with 
wire leads and a threaded base. 

The diodes are numbered SZ56A to SZ91A and 
SZIOC to SZ33C with nominal zener voltages of 
5.6V to 33V, graded according to the international 
preferred values of the 10% increment series. 

The General Electric Co. Ltd., Semiconductor 
Division, School Street, Hazel Grove, Stockport, 
Cheshire. 

MINIATURE PUSH BUTTON SWITCH 

THE Plessey Company Limited announces the 
introduction of a miniature push button switch 

which is available with one to twelve buttons. The 
switch is of a compact design which makes it highly 
suitable for inclusion in small domestic radio 
receivers, tape- recorders, etc. Each button can 
provide up to 6 -pole change over switching per 
side, giving a possible total of 12 poles per button. 

One of the new range of transistors from Newmarket 
Transistors Limited. 

There are four types, ranging from the NKT501, a 

high -voltage, very high- current transistor with a 

voltage rating of 60, to the NKT504, a medium - 

voltage, high -current transistor with a voltage rat- 

ing of 30. 
The distinguishing features of the NKT 500 range 

are the very high current ratings (up to 25A), a 

guaranteed minimum current gain of 12 at the 
maximum rated collector current, 
high power rating and voltage 
ratings of 60 and 30. The low 
saturation voltage results in low - 
self dissipation when used for 
switching applications. The drive 
voltage for peak collector current 
is low and distortion is minimised 
by controlled beta fall off. 

These transistors are manu- 
factured by Newmarket Transistors 
Limited, Exning Road, Newmarket. 
Suffolk. 

MULTI -BLADE. RATCHET 
SCREWDRIVER 

AMULTI -BLADE ratchet screw- 
driver has been added to the 

Darwins Tool Division range of 

J. Stead and Company Limited. 
A new push button switch from the Plessey Co. Ltd. 
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The screwdriver has an amber plastic pistol -grip handle and it is supplied in a plastic wallet with four blades: electricians' type; engineers' type, and Nos. I and 2 cross -point types. The latter two blades are of special use to the amateur TV enthusiast who services his own or his friends' TV sets, since cross -headed screws are often found in the chassis construction of TV receivers. 

WIRELESS February, 1%2 

CERAMIC -CASED TUNNEL DIODES 
THE operating frequency of tunnel diodes has been raised by a echnique of miniature ceramic encapsulation developed by Standard Telephones and Cables Limited. 

The extremely small size of these new devices and their tab -ended configurations, have reduced 
their inductance to such an extent, 
that a typical limiting frequency 
of oscillation of 900Mc /s is now 
attainable. 

A single version, known as the 
JK30A, is now in production. It 
is being followed by a new version 
incorporating a matched pair of 
tunnel diodes and forming a single integral unit having three tabs. These units are matched for peak current and capacitance and are intended for applications in the computer field. They may be used 
in high speed logic and counting 
circuits or as the thresh -hold 
amplifier /gate at the input of a pulse amplifier. Standard Tele- phones and Cables Limited, Con- naught House, Aldwych, London,. 
W.C.2. 

A multi -blade ratchet screwdriver made by J. Stead and Co. Ltd. 

The complete screwdriver with four blades costs 19s. 6d. from most hardware and tool dealers. Replacement blades can be obtained at 2s. 3d. each. J. Stead and Co. Ltd., Manor Works, Cricket Inn Road, Sheffield 2. 

MINIATURE SOLDERING TWEEZERS 
A NEW type of soldering instrument has recently been developed to meet the need for precision soldering in laboratories and on production lines with micro -miniature circuits modules, diodes, transistors, relays, etc. 

Designed, developed and manufactured in the U.K. by Oryx Electrical Laboratories Ltd., the instrument is in the form of a pair of tweezers having separate heating elements to both tips. The elements operate at up to 554 °F tip temperature from 6V supply. 
Light to handle and requiring only minimum finger pressure, these tweezers provide unobstructed view at all times for close precision soldering. These soldering tweezers are marketed in the U.K. by W. Greenwood Electronics Ltd., 667 Finchley Road, London, N.W.2. 

5 -DIGIT VOLT /OHM METER 
A NEW addition to the Ferranti range of digital instruments is the type D201, 5 -digit volt /ohm Meter. This instrument, which makes exten- sive use of semiconductor, elements, has been designed to measure D.C. voltage and resistance over a wide range to an accuracy of better than 0.03% of reading of ±3 digits, whichever is the greater. 

The voltage range is 0.0001 to 1000V D.C. and the resistance range 000.010 to 1299.8k. The ranging is automatic on both inputs, except for the most sensitive range in each instance, which is selected by a " divide by 10 " switch. D.C. current can be measured from full scale readings of 1.9999µA to 1.9999mA after slight modification to the instrument. The conversion time is nor- mally 250 milliseconds- irrespective of reáding- and the input impedance is 4.44M on all ranges, although this can be increased to 10M if required. 
Servicing of the instrument has been simplified by using detachable sub -units which are easily maintained, printed circuit cards being used for the transistor circuitry. 

The instrument is housed in a cabinet measuring 20in. x 15in. X 
14in. and weighs 351b approxi- 
mately. A rack mounted version is 
also available. 

The type D201 meter is made by Ferranti Ltd., Ferry Road, Edin- 
borough 5, Scotland. 

4 Oryx soldering tweezers 

1 
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THIS MONTH ONLY ! 
"SONOTONE" MIN. EARPIECE tree with all parts totalling £4.10.0 or over 

TRANSONA-6 
(6 Transistors plus 2 Diodes) 

MIL & T. BAND 
350 Mw XCIOI's push -pull 
output Transistors. iPower- 
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. Ail parts sold 
separately, including pale 
blue gleaming polystyrene 

case with duo -diffusion grilles in red. Uses 9 volt battery. 

Sockets for car aerial. 

L Total building cost L5.19.6 P.P. 3/ , Size 64 x 44 x 14in. 

"Agreeably surprised with Trawler Bond 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 I'6 

TRANSONA-4 
(4 Transistors, plus 2 Diodes) 

Miniature speaker. FERRITE ROD 
AERIAL. MW /LW and Trawler 
Band coverage down to 80 metres. 
On test tuned in nearly 30 stations 
inc. Luxembourg. Easy -build plans 
1/3. Handsome pocket case. 

May be built for 52 6 P.P. 3/ -. 

"Best transistor set I have ever built -dozens or stations." - 
A.G.H., Deal, Kent. 
PARTS PRICE LIST AND EASY BUILD PLANS I'6 

BEGINNERS 
PUSH -PULL FIVE 

(5 Transistors, plus Diode) 
* 2(in. M/C Speaker * Ferrite rod aerial * Tuning condenser * Volume /cacillator con- 

trol * Case with speaker grille 
in red. * Fully tunable over med/ 
long wares * Simple assembly dia- 
grams * 250 Mi(liwatts output 
stage 

* Can be built for 5976 P.P. 3/- With 3" speaker 

PARTS PRICE LIST, etc. 2/ -. 68'- post free 

BEGINNERS POCKET 5 
(MN(srLW and TRAWLER BAND) 

(5 Transistors, plus 2 Diodes) 

Designed round supersensitive 
FERRITE ROD AERIAL and 3in. 

speaker. Attractive case in black 

with speaker grill in red. On test 

Home, Light, Radio Lux., and many 

Continental stations we received. 

Total cost of all paru £2.19.6 P.P. 31-. 

EASY BUILD PLANS AND PARTS PRICE LIST I'6 

NOW THE SUPER SEVEN 4- WAVEBAND RADIO 

* 
* 

(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. 

Ma be built for £6.19.6 SIZE: 7( x 54 x I {in. 
Y plus 3/6 post, etc. 

PARTS PRICE LIST AND EASY BUILD PLANS 2t- 

NEW SUPER SIX DESIGN 
BAN MED /LONG WO AVES, 

TR WO R BA SD 
AND S.W. 

* 6 1st grade Transistors 
(inc. Mallard and Surface 
Barrier) plus 2 DIODES. * Top grade 3in. L /speaker. * 2 R.F. Stages for extra 
boost. * High Q 7in. Ferrite Rod 
Aerial. * Easy -build diagrams 
No aerial or earth required 
(except as car radio). * Attractive pale blue case 
with speaker grilles in red. * 350Milliwattsoutputstage * Sockets for car radio. * Test receiver tuned in over 30 stations 

(inc. Luxembourg loud and clear.) 

FINE RECEIVER MAY BE BUILT FOR £6.9.6 
Plus 3/- P.P. 

PRICE LIST AND EASY BUILD PLANS 2V- 

THIS 

PARTS 

ALL PARTS SOLD SEPARATELY 

AFTER SALES SERVICE YOUR PROTECTION 

RADIO EXCHANGE COMPANY 
PHONE 2367 

27 HARPUR STREET, BEDFORD 
(Opposite Co -op) 10 a.m. to I p.m. SAT. 
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ALL TAPE SENT BY 
RETURN OF POST DON'T MISS THIS SUPER QUALITY HI -FI AMERICAN "CBS" TAPE 

BRAND NEW AND GUARANTEED 
OD-8 8001t. bin. Standard Play 13/- LP-9 90011. 5in. Long Play 17/9 CMXP -12 1.2001t. 5in. Double Play 32/ CIP -9 90011. 5 {m, Standard Play 16/- LP-12 1,20011. 5lia. Long Play 19/8 CMXP-18 

1,20011. 7in. Standard Play 21 /- LP-18 1,80011. lin. Long Play 28/8 CMXP -24 2.40011. 7m. Double Play 47/. 
SPECIAL 

P.V.C. Guaranteed first quality 15// -, 
"GEE &D- .TDDPtoOFnn 15/ 

P. 
&t- 

P. 1/- (2 or more sent post paid.) 
Many other types available including "Scotch," "EML" "Triton," Bynehrotape, B.A.B.F., etc. Send s.a.e. for our huge money -caving literature on Tapes and Aeoeseorlee. 

BARGAIN OF THE MONTHI 
TWlunken Stereo Hi -Fi Amplifier 

ONLY 
7 Gns. 

AYO MODEL 7 
Latest Ministry release of this well - known test Instrument Supplying 50 range-, of current, voltage and resis- tanee teats. Complete with leads and batteries. Ready for line. Perfect condition. 811/10/., Carr. 5/.. am, s l ra s . Mar. =MI 
SUPER QUALITY TEST LEAD KIT 

No. 520 

YES- 
ONLY 

GM. Carr. 
7 G 3/-. 
110/250 v. A.C. input. .5 watt un- 
distorted output (10 watts nominal) 
Mae 12 x 9 x 21n., weight gib. illustra- 
ted leaflet available. 

ow maw www-m-mrowi 
CRYSTAL MICROPHONE 

MODEL BM.3 
Three -way mike for hand, desk or 
floor stand use. Response 100- 
9,000 cis. Sensitivity -62dB. 
Length 7in. Head dla. 1tin. Supplied 
with neckband. Terrific performance! 
Outstanding value at ONLY 89/6. 

P. a P. 2/ -. e 

I 0- 
Post Paid 

Coca prisse 
leads and 
prods, Eng- 
lish and 
Continental 
type plugs, 
onde ter- 

minals and 
crocodile 
clips. Com- 
plete In at- 

woo 
tractive rare 

TELESCOPIC FLOOR STD. 
H l.A VT Iin. dome chromium base, chromium stand with eorew top. Entende to approx. Oft. Suitable for our mikes, eto.; 12.15.0. Carr. 5/ -. - 

POCKET TEST METER 
MODEL "CASTE 

111.20" (4,000 O.P.V.) 
ONLY £4 FREE 

A pocket are individual circuit teeter with bakelite panel and metal cabinet. Complete with teat leads batteries and ready to use. Ranges: D.C. Volte: 10.50. 250.1,000 v. A.C. Volte: 10.50-2504,000 v. (2,000 o.p.v.). D.C. Cornent: 250µA /l0 mA /230 mA. Resistance: 0 -10 K ohms /0.1 M ohms (by 3V Internal battery). i 

Decibels( -20 to + 22db (OdB - 0.775v. -liso ohms). 
dire: 41ín. u 241n. 2 111n. 
Also available: MODEL TK.50 
1.000 o.p.v. Ranges: D.C. mA: 1-250 mA., P.C. and A.C. Volts: 10.250. 500.1,000 v. Ohms: 0.10K ohms 0 -100K ohm., g8.7.9, 
xs 

AYO VALVE TESTER S SUPER QUALITY HI-FI Outstanding offer of this floe test' DYNAMIC (MjC) MIKE instrument. Supplied in good coo - dltton. Equipment Is in two parts - valve panel with selector switches- 
and 

1 
meter with voltage adlustment 

controls, etc. 12 valve hues and 
blanks. Very simple to operate. 
ONLY 85.19.8, Carr. 7/e. (Adaptors I available for testing valves not' 
listed). D -ta Manual 20 /- extra. 
Also complete instrument. with data 1 manual and latest type panel. with I 

with boot -in Transformer 
800 ohm or 60 k. impedanes 

Suitable for hand or stand use. 
Complete witb screened lead. 
OUTSTANDING VALUE 
MODEL £4.15.0 Imp. (State 

Post Free 

B7G, BOA and BOA bases. 1.10. Carr.' 
7/e. 

SPEAKER BARGAINI 
Goodman', Hi -FI AXIOM 110,15 ohm 
Few o. ly at 14.15.0. Carr. SM.' Brand New and Boxed. 

GEE, RHOS. (RADro) LTD 
IS LITTLE NEWPORT STREET, LONDON W.C.2. Telephone; GERrard 9794/1458 
Adjoining Leinester Square Tobe Station Open 9 -6 Mon. -Fri. 9.1 gat. 

SPECIAL FOR THE "HAMS" 
RADIO STATION 

Illustrated 

inch detachable bit 
soldering instrument 
List No. 70 

Combined Protective Unit 
with Wiper /Abrasion Pad 
and Solder Reel 
List No. 700 

Apply SALES & SERVICE 

ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 

Telephones: 
MACaulay 4272 -3101 

British & Foreign 
Patents, Registered 

Designs, etc. 
Telegrams: 

"SOLIOINT, LONDON, S.W.4." 

SOUND REPRODUCERS (LONDON) [Ili. 
The Transistor Component Specialists 

Dept. P.W. 15, 7 Jephson Road, Forest Gate, 
London E7. (Mail Order Only) 

AGENTS REQUIRED I 

INTRODUCING... 
THE ROVER £4.19.6 
The second of our Transistor 
Radio designs. 4 Mullard tran- 
sistors in a circuit specially 
designed around the new AFI 17 
diffused alloy R.F. transistor. TRADE SUPPLIED OC81D- 20CBI. Push -pull output Our well -known Traveller on printed circuit. Sensitivity 

is now supplied with approx. I m/v per metre. Air - printed circuit, 3 top spaced tuner. Luxembourg guar - qualitytransistors,2diodes anteed at excellent volume (if in latest circuitry, 13,17.6. normally receivable). 
Both sets of components have following outstanding features. Supplied complete with full Easy -to- follow Instructions, Physical layout and theoretical circuits. Sin. Moving Coil Speaker. Fully tunable on Medium Waves. Ferrite Rod Aerial, Solenoid Wound Coils. Plug in 9 v. Battery. Fully portable. No Aerial or Earth required. All components tested and guaranteed 12 months. Complete satisfaction or money re- funded. All components supplied separately. Instruction Book 1/6 post free. Supplied free with set of components. ALL PARTS and BLUE PLASTIC CASE AS ILLUSTRATED. Post and packing 3/6. Personal earpiece with instructions 9/-- Battery extra 2s 6d. P. & P. 3/6. 

SNIPS 
G.E.C. SI, 31; G.E.C. S3, 3%; 58078, 8' re 17, 12,6; Pr. 0081 and OCBI D 22'6; 6 in . Ferrite Roll or }ins., 159; Liu Wire 3d. yd, 5K Edgewise V/C with 5 /W, 54; 32 mfd., 50 mid, 100 mfd, I'8 each. Guaranteed 5 ins. 3 ohm Moving coil Loudspeaker, IO'.. Plus P.P. 2/6. 
Complete range of Caby Test Meters, prices 545-, 97l6, 130' -. S.A.E. for Descriptive Leaflets. 
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Short -wave Listeners' Log 
important, as some receivers have a more limited 
short wave coverage than others. Those sets which 

HE choice normal long and ice of a suitable receiver is not 
always easy, as prices and specifications vary so 

much. With home -built receivers, improvements 
and additions can, of course, be made. There are 
also a number of current communications receivers 
available. and full details of these can be obtained 
from the makers. The price is generally quite high. 

When a ready -made receiver of high efficiency, 
at relatively low cost, is required, a second -hand, 
used, or surplus model is probably the only choice. 
Brief details of some of the most popular and 
suitable receivers of this kind are given here. 

R1155. About 16 1in. x 9in. x 91n. Seven 
valves, plus two in unused direction- finding 
circuit, and magic eye tuning indicator. BFO 
(beat frequency oscillator for C.W. morse) 
Needs separate power pack and output stage for 
speaker. Many cover 17- 4000m, with gap 
between 100 and 200m, but other coverages 
available. Frequency calibrated dial. 

R1224A. About 19ín. x 14 -1in. X 91in. 

Battery 5- valver: R.F. /F.C. /I.F. /DET /output, 
tuning 30 -300m in 3 bands. Charts for num- 
bered dial. 

CR100 and B28. About 16in. x 16¢ín. x 
12-tin. Ten to 5,000m in 6 switched ranges. 
Frequency calibrated and logging scale. Eleven 
octal valves. Internal power pack. Controls: 
Tuning, band -change, pass -band (6,000- 100c/s) 
crystal filter, aerial trimmer, H.F. gain, A.F. 
gain, BFO, function switch, on /off switch, and 
noise limiter. on some models. 

CR150. About 16 -kin. x l7in. X 13 1in. Double 
superhet model. 5 -150m in 5 switched bands. 
Noice limiter, crystal calibrator, S- meter. Small 
triode output stage. Separate power unit. 

AR88D. About 19$in. X 191-in. x 1lin. 
About 9.5 to 550m in 6 switched hands. Twelve 
valves, plus rectifier and voltage regulator, full 
communications facilities. Internal power sup- 
ply. Companion models with different coverage. 

HRO. About 17ín. x 111in. X 84-in. Nine 
general coverage plug -in coil units over 10 to 
6,000m. In some cases special coil units giving 
bandspread tuning over amateur bands are 
available. Numbered dial tuning.. Ten UX type 
valves, but octal valves in later models. Separ- 
ate power pack. BFO, S- meter., and full com- 
munications facilities. Some models have fewer 
coils. 

Collins T.C.S. About 13in. x 11ín. X 11ín. 
For use with companion transmitter, 25 to 200m. 
Octal valves. May be run from separate rotary 
generator. 

BC312. About 18in. x 10$ín. x 91-in. Nine 
valves, covering 17 to 200m. BFO and other 
facilities. Intended for 12V accumulator supply. 

Any of these receivers will provide very good 
results. The band coverage available may be 

medium wave bands will 

provide very good long- distance reception, on these 
bands, in addition to covering S.W. bands. 
Receivers which require a separate power unit, 
or are intended for accumulator or battery running, 
are not suitable when a single, self -contained set, 

for A.C. mains operation, is required. In all cases 
a separate, moving -coil permanent magnet speaker 
is necessary. 

Actual models naturally vary somewhat in age, 
condition, and exact details, but it is nearly always 
possible to obtain a reasonably complete specifica- 
tion in advance. 

A brief description of features which will be 
found in detailed specifications should be helpful. 
Those generally present are as follows: 

Pass -band Selector 

A control giving variable selectivity, typically 
from 100 to 6,000c /s, in a high -grade set. The 
very high degrees of selectivity can only be used 
for C.W. (morse) reception, as a rule. 

Function or Operation Switch 

A control bringing the AVC in or out, possibly 
bringing the BFO in, for C.W. reception, and leav- 
ing the receiver standing by with heaters on but 
H.T. off. 

H.F. or R.F. Gain 

Control of the R.F. stage or stages, and possibly 
the I.F. stages. 

A.F. Gain 

The usual type of audio volume control. 

BFO Pitch 
Control adjusting the pitch of the beat frequency 

oscillator, to give best results through interference 
when receiving C.W. (morse). 

Crystal Filter or Phasing Control 

This allows adjustment of a crystal filter, giving 
high selectivity, and allowing an interfering C.W. 
signal to be rejected or reduced. 

Aerial Trimmer 
A control, frequently panel operated, allowing 

the first circuit to be trimmed manually, to com- 
pensate for stray aerial capacity. 

JOIN THE PRACTICAL GROUP 
PRACTICAL TELEVISION ... ... ... 119 

Every Month 
PRACTICAL MECHANICS ... ... 116 

Every Month 
Devoted to Mechanics, Science and Invention 

t6 PRACTICAL MOTORIST ... ... ... 
Every Month 

PRACTICAL HOUSEHOLDER ... ... 113 

Every Month 
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Material 
3/ thick softwood 

Gram volume and 
motor On /Off switch 

244 

Tuning scale 

MW. .W. 

Front panel dimensions 
191 "x 35/8 

Off 
Radio 

Wavechange 
switch 

>I4 

Radio -Gram and 
Tuning On /Off switch 

214 1 21; 2%4 

Fig. 24-The layout of the front panel of the radiogram. 

Wiring the ll'arec sections of the 

CITIZEN 

I /4 
Radio 

volume 

together, to form the complete 
radio or radiogram 

(Continued from page 817 of the January issue) 

OL AST month, thé construction of a cabinet 
for the 'Citizen' was described; it now remains 
to describe the mounting and inter -wiring neces- 
sary when the units are incor- 
porated in the cabinet. The I.E strip cabinet described last month was 
designed to provide a modern 
housing for the 'Citizen ' and a 
battery record player to make a 
complete battery- operated radio- 
gram. However, for those readers 
who require only a battery 
operated radio set, the wiring 
needed to connect the ' Mini - 
Amp' to the two units of the 
'Citizen' will also be described. 
Wiring for the radiogram 

Before this can be carried out, 
the 'Citizen ' must be tested and 
aligned as described in the 
December issue (on pages 718 
and 719). It is very important 
that the units should work cor- 
rectly before starting to mount 
them in the cabinet. 

The control panel of the radio- 
gram is shown in Fig. 24. From 
this it can be seen that six con- 
trol knobs are provided. There 
are: a 'gram volume and 

[l. F. T.3 

0.01 
C12 

pF 

DI 
OA7O 

'gram motor on /off switch (this switch ensures 
that the 'gram motor cannot be left running when 
the radio is in use); a wavechange switch; a tuning 
condenser; a three- position switch for radio /gram 
change -over and (in the third position) radio off 
switch, and a radio volume control. 

(Continued on page 941) 

of fo 
radioo4 

C 
S2c -ve 

I grame 

R13 
3.9k 

V R2 
5k 

Amplifier 

R2 
56k 

R1 
330k 

off r-- ----- 
radio o! Sta 

1-,Q0 

R4 
5.6k 

Off 
radio 

014,14,2b 

CI 

Tri 5p F 

V6/R2 

To base 
of Tr2 

C2 ° 5O}F 
offo 

Radio I 

A.G.C. Ilne to R5 o I ume ¡ 

St 

Gram 
vole ne 

+ve 
radio -/_ S2d 

gram 
Fig. 25-The theoretical diagram of the connections needed for wiring the 

units as a radiogram. 
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Easy -to-build kit - sets of 

PRACTICAL WIRELESS 939 

THE " MOHICAN" GENERAL COVERAGE 
RECEIVER Model GC -1U Fully transistorised, 4 

piezo-eleccric transfilters. Excellent portable or 
Fixed Station receiver for the amateur 
and short -wave listener. £38.15.0 

SHORT -WAVE TRANSISTOR PORTABLE 
Model RSW-1 Extending aerial, leather case, four 
band (2 short -wave, Trawler and Medium). £22.10.0 

e , J highest quality at lowest cost 
DAYSTROM 

AMATEUR TRANSMITTER Model DX-100U 
Covers all amateur bands from 160 -10 metres. 150 

watts D.C. input. Self -contained includ- £81.10.0 
Mg Power Supply Modulator V.F.O. 

AMATEUR TRANSMITTER Model DX -40U 
From 80 -10 m. Power input 75 w. C.W., 60 w. peak 

C.C. phone. Output 40 w. to aerial. Com- £32.10.0 
pact and self -contained. Prov. for V.F.O. 

VAR. FREQ. OSCILLATOR VF -1U Calibrated 
160 -10 m. Fundamentals on 160 & 40 m. Ideal for our 
DX -40U and similar transmitters. £11.2.0 

R.F. SIGNAL GENERATOR Model RF -lU up 
to 100 Mc/s fundamental and 200 MO on harmonics 
and up to 100 mV. output on all bands. £11,18.0 

AUDIO SIGNAL GENERATOR Model AG -9U 
10 cis to 100 kc /s. switch selected. Distortion 
less than 0.1% 10 v. sine wave output £19.19.6 
metered in volts and dB's. 

VALVE VOLTMETER Model V -7A 
Measures volts to 1,500 (D.C. and R.M.S.) and 

DX -40 4,000 pk. to pk. Res. 0.I12 to I,000M12. D.C. input 
imped. I IMO. Complete with test prods £13.0.0 
leads and standardising battery. 

Portable 234in. SERVICE 'Scope Model OS -1 

Compact portable scope ideal for servicing and general 
work. Y amplifier sensitivity 10 mVjcm; response 

Printed8cireuii. Case 74 X 41 X I2r 
n. Os-150 kc/s. 

only 10 1Ib. 
£19.10.0 

Sin. OSCILLOSCOPE Model 0 -12U Wide - 
band amplifiers, essential for TV servicing. F.M. 

alignment, etc. Vertical freq. response 3 c /s. to over 
5 Mc /s. without extra switching. T/B £36.10.0 
covers 10 cis CO 500 kc /s. in 5 ranges. 

we RES. -CAP BRIDGE Model C -3U Measures re- 
:4.44i1 sistance f001.3 to 5M0, capacity IopF to 1000µF, and 

OS -I power factor. Test voltages 5 -450 v. £8.6.6 
with automatic safety switch. 

SINGLE CHANNEL AMPL)FIER, MA -12 la 
12 watt Hi -Fi amplifier, low distortion £10.19.6 
and wide frequency range. 

HI -Fl EQUIPMENT CABINETS 
Range of cabinets available with at least one to suit 
your particular needs. From small to large, housing 
Tape Deck, Record Player and full equipment. In the 
white for finishing co- personal taste. 

From £11.5.6 to £17.18.6 

GRID DIP METER Model GD -1U Coverage 
from 1.8 Mc /s to 250 Mcjs Complete £10.9.6 
set of plug -in coils provided. 

TAPE RECORDING /PLAYBACK 
AMPLIFIER Model TA -1 Monaural 
(TA -IM) L18.2.6. Conversion unit £23.6.0 
to Stereo L6.10.0. Stereo (TA -15). 

`PACKAGED DEALS' of Hi -Fi 

Equipment including TAPE DECKS, RECORD 
PLAYERS and DECCA ffss PICK-UPS. 
Write in to see how these deals save you further 
money. 
All prices include free delivery to UK 

Deferred Terms 
available on orders over £10 

6- TRANSISTOR PORTABLE Model UXR -1 
Pre -aligned I.F. transformers printed circuit, / x 4in. 

high -flux speaker. Real hide case. £14.18.6 

DUAL -WAVE TRANSISTOR RADIO UJR -1 

This sensitive headphone set is a fine introduction 
to electronics for any youngster. £2,16.6 

HI -FI F.M. TUNER Tuning range 88 -108 Me/s. 

For your convenience this is available in two units 
sold separately: Tuning Unit (FMT -4U) with 10.7 Mc,'s. 

I.F. output L3.5.0 (inc. P.T.) I.F. Amplifier (FMA -4U) 
complete with cabinet and valves £14,16.0 
(EII.II.0). 

HI -FI 16W STEREO AMPLIFIER Model S -88 
20mV. basic sensitivity (4 mV. available, 7/6 extra.) 
Ganged controls. Stereo -Monaural gram. radio and 

tape recorder input. Push -button selec- £26.12.6 
tion. Two -tone grey metal cabinet. 

6W STEREO AMPLIFIER Model S -33 3 watts 
per channel, 0.3 °,, distortion at 2.5 w /chn 20dB 
N.F.B. Inputs for Radio (or Tape) and Gram. Stereo 
or Monaural, ganged controls. Sensitivity £12.8.6 
200 mV. 

TRANSCRIPTION RECORD PLAYER, GL -58 
Goldring -Lenco four speed unit. G.60 pick -up arm 
and infinitely variable speed adjustment between 
331 and 80 r.p.m. with fixed speed at Ib r.p.m. 
Balanced turntable (34 lb.). Stereo. £20.12.2 

HI -FI SPEAKER SYSTEM Model SSU -1 
Ducted -port bass reflex cabinet "in the white ". Twin 
speakers. With legs, El 1.18.6. £10.17.6 

"COTSWOLD" HI -Fl SPEAKER SYSTEM KIT 
Acoustically designed enclosure "in the white' 
26 x 23 x I5 }in., housing a 12in. bass speaker with tin. 
speech coil, elliptical middle speaker and pressure 
unit to cover the full frequency range of 30- 20,000 c/a. 

Complete with speakers, cross -over unit, £21.19.0 
level control, etc. 

COMPLETE MATCHED STEREO OUTFIT 
includes record player, amplifier and twin speaker 
systems (pedestal speaker legs optional 
L2.2.0 extra). £44.9.4 

STEREO CONTROL UNIT USC -1 
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 construction. £18,18.6 

MULTIMETER Model MM-1U Measures 
wide range of voltage, current resistance and 
dB in over 20 ranges. Sensitivity 20,000 ohms/ 
volt D.C. and 5,000 ohms /volt A.C. 0 -1.5, 1,500 
volts A.C. and D.C. 0- 150µA, 15 A D.C. 
Resistance 0.252 to 20M12. 4 1in. £11.18.6 GC U 
meter, 50µA f.s.d. 

C 

Please send me FREE CATALOGUE (Yes /Noi____ 
Full details of model(s) 

F.M. TUNER 

5.33 

S.88 

UXR-I 

SSU-I 

AG.9U 

NAME 

ADDRESS 

PW2 J 

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

A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST- SELLING ELECTRONIC KITS 
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UNIVERSAL AVOMETERS 
Guaranteed perfect order. Supplied complete with Leads, Batteries and Instructions. 
Model "D ", 34 range 28.19.6 Model "7 ", 50 range 211.10.0 Model "8 ", 20,0000 /volt 15 (ins. Registered Post 5/- extra. 
P.C.R. COMMUNICATION RECEIVERS 
6 valves, Frequency coverage on three bands: 850 -2,000 metres, 190550 metres, 6-18 Mc/s. Super slow motion drives. A.E. trimmer. AS NEW built -in speaker 86.19.6, carriage 7/6. 
P.C.R 3 Communication Receiver. 190.-550 metres, 2-7 Mc/s. 77 -23 Mc /e. Output for phone or 3 ohms speaker. AS 
IIntern8al PowerrPacckHto operate ond /250 

available 
at 39/6 extra or alternatively plug -in external power units are 35/ -. 

R.C.A. AR86D. L,F, RECEIVERS 
World IAmous, 14 valves, Frequency coverage 75-550 Kc /s and 1.5-30 Mc /s. Operation 110/200/250 v. A.C. Supplied in perfect working order, 632.10.0 each. carr. 30/ -, 
NATIONAL H.R.O. RECEIVERS Senior Model. Table Mounting. Supplied with a complete set of 9 coils covering 50 kern to 30 Mc /s. Perfect condition throughout. 21 Gas. Carriage 15/ -. Power Units available, 59/6 extra. 
AMERICAN "C.O.S." TAPES First -grade quality, fitted Leader Tape and Stop Foil, Fully guaranteed. 
5in., 800 ft.. Std. .... 13/- 5lin., 1800 ft., D.P 7/3 5ta., 900 ft.. L.P. .... 18/8 71n., 1200 ft., Std. 21/- 5In., 1200 ft.. D.P. .. 32/- 7 in., 1800 tt., L.P 28/6 51 in.. 1200 ft., L.P... 19/6 7 in., 2400 ft., D.P 47/- Spare Spool: 3 in.. 1/6: 5 in 2 / -: 51 in.. 2/3: 7 in , 2/6. Spool Containers: 5 in.. 1/8: 51 in., 2/ -: 7 in.. 2/3. Please add Postage. S.A.E. for Full Tape Lists. 
"TRANSISTORS" ALL BRAND NEW GUARANTEED EDISWAN Mp,AZDA SPECIAL OFFER. XA103 I.F. 3/8, 
DRIFT TRAN 

X8112 L.F. 
TRANSISTORS. 3XA12146/6, XA12 

Output 
7/ A124 716, X4126 7/6, XA126 7/8. 

7M 
ULLARD../ 0C44 10 / -, 0C45 9/ -, OC70 8/ -, 0Cf1 6/8, 0072 

SET OF MULL RD /TRANSISTORRS. 0044 C2 x70045, OC81D, 2x 008137/6. YELLOW /GREEN. A.F. 3/6. RED/ YELLOW. R.F. 4/6. Yellow Spot, 2/6. Red Spot, 3/ -. White S t, 3/6. DIODES. G.P. 6d. 0A81 Equiv. 2/ -, 0A81. 3/-, Postage W. extra: 

G. W. SMITH & (O. (RADIO) LTD 
3 -34 LISLE STREET, LONDON, W.C.2. 

Telephone: GERRARD 8204/9155 
Hours of business: 9-6. Thursday 9 -I. Open All Day Saturday. 

SELENIUM LT. METAL 
RECTIFIERS 

Full Wave bridge connected. 
12/18v. 11A. 4/3 24/36v. 2A. 13/6 12/18v. 2 +A. 6/9 24/36v. 4A. 18/6 12/18v. 4A. 9/9 24/36v. 10A. 45/- 12/18v. 5A. 12/6 24/36v. 15A. 47/8 12/18v. 6A. 13/6 36/48v. 6A. 3 /6 12/18v. 10A. 22/6 48/60v. 2A. 18/8 24/36v. lA. 9/6 48/60v. 10A. 82/6 Please add postage. 
L,T. TRANSFORMERS 
All 
3-5, 

Primaries 
orr lts 1 amp 

volts. 
9 /9 Ditto 2 amp. 14/3. Ditto 4 amp, 16/6 

3, 4. 
18 

. 6.ß8Óp12. 15, 18. 20, 24 or 30 volt. 2 amp 18/6 Ditto 4 amp. 27/8 Please add postage. 
FIELD TELEPHONES TYPE F Generator ringing, 2 line connec- tion. Supplied complete with Batteries 

tested. 84.19.6 per pair. P. & P. 5/ -. 
CADMIUM SULPHIDE 
PHOTO CELLS 
Miniature wire ended, extremely sensitive. Brand new with fun data, 15/- each. P.P. 6d, 
MINE DETECTORS No. 4A Will 
Comb Complete equipment 

Types 
instruc- tions. r 39/6. Carriage 10 /6. Batteries 8/- extra. 

COLLARO STUDIO TAPE 
TRA NSCRI PTO RS 
Latest Model, 3 speeds li, 31, 75. Supplied complete with Spare Spool and instructions. 210.10.0. Carr. 3/6 
BC22I FREQUENCY METERS Complete 27.19.6 for callers only. 
4 -SPEED SINGLE PLAYERS 
B. \.It. TUS 78/ -. P. & P. 2/6 Collars) Junior ..75/ -. P. & P. 2/6 
PARMEKO TABLE TOP TRANSFORMER 
230 v. Primary. 623-0-620 v. 250 mA, tapped 550 and 375 v. 2 x 5v. 3 amp., 

45 /-. P. & P. 5/- 
SPARES KITS FOR CR. 100 RECEIVERS Contains 15 valves. R & C Kits, Pots, 0/P Tranaf,, etc., Brand New, 

59/6. P. & P. 3/6 
INSTRUMENT TRANSFORMERS 

PRIMARIS 
220 v. 255 rnA 6.3 v amp40.... 10/6 220 

to 
mA 

Sh3rouded .12/6. Fully Shrouded, 13/ -, Post extra. 
AUTO TRANSFORMERS 
Step Up, Step Down. 115 -200-250 v. 16 w. 9/ -, 60 w. 12/6, 150 w. 18/6. 500 w. 67/6, 1000 w. 99/6, 1500 w, 87.10.0, 7500 w. en. Postage extra. 
PAINTON MINIATURE 
JONES PLUGS /SOCKETS 
2-pin, 2/6 Pr.; 4 -pin, 3/6 pr.; 6 -pin, 4/- pr.; 6 -pin, 4/6 pr.; 12 -pin, 5/8 pr.; 18 -pin, 7/6 pr.; 33 -pin, 10/6 pr. Postage extra. 

Well paid to see the world 
A really interesting and worthwhile job 
as a Radio Officer in the Merchant Navy 
awaits you if you are the holder of a current 
P.M.G. certificate. Salary and allowances are 
good from the start, rising by regular incre- 
ments to well over the four figure mark with all found. Your job can take you all over the 
world, and you get generous annual leave 
besides off -duty time in foreign ports. Sea 
service offers ample opportunity to study for further technical qualifications and many well - 
paid shore appointments are open to you later 
on. 

A tradition second to none 
Marconi Marine Radio Officers have a long and 
proud tradition of service extending back to the early years of this century. Among them are to 
be found names hallowed in the history of the sea. Moreover, many men in the highest public and administrative positions today began their 
careers as Radio Officers in the Marconi Marine 

Company. 
Write for particulars to: F. E. ASH, Esq. 

THE MARCONI INTERNATIONAL 
MARINE COMMUNICATION CO. 

LTD. 
English Electric House, Strand, London. W.C.2 

FRADAN RADIO 
One -Valve Receiver with Bandspread tuning. 
Covers 20 -60 metres. 
Amazing performance. 
Can be built in I hour. 
No drilling. All parts 
supplied. ONLY 3916 P. & P. 2/6. 
Other Plug-in Coils avail- 
able, 10 -2000 metres, 

Introducing: -'THE CALYPSO' 

Two -Stage Ampli- 
fier, 230 -250 volt 
A.C. 3 watts out- 
put at 3 ohms. 
Using ECL82 and 
EZ90. Separate 
Tone and Volume 
controls. Ready 
built. lust plug in 
and use. 
Only 631- P.P. 

Sin. Loudspeaker 1216. 

36 LEIGH ROAD, 

A 5 -stage Transistor Pocket 
Portable, 6 x 3 x lkin. Attrac- 
tive two -tone Rexine covered 
case (unbreakable). Genuine 
2 }in. high flux loudspeaker. 
No external aerial needed. 

7916 Complete kit of parts 
P. & P. 216 extra. 

LEIGH, LANCS. 
Personal Shoppers Welcome. 
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To 
speaker 

-ve 

+ve 

To 
battery 

! 

PRACTICAL WIRELESS 

Minl-amp 
groupboard 

IF amp. and Mini -amp 
groupboards secured 
to motor board by 

34t stand-off bushes 

941 

(Continued from page 938) 
I he effects of the switching can be seen 

from the circuit in Fig. 25. This shows the output 
from the 'Citizen' and the input stage of the 
'Mini -Amp' and the associated inter -connections. 
It should be noted that a separate 9V battery is 

used for the motor of the 'gram deck to prevent 
interaction and an unduly short battery life. 

Modification to the 'Citizen' 
The only modification required is the replace- 

ment of a fixed resistor by a variable type. The 
resistor concerned is RIO (the I.F. amplifier on 

the 'Citizen' blueprint) and this is replaced by an 
equivalent wire -wound potentiometer to form the 
radio volume control (VR2 in Fig. 25). 

The actual interwiring required in the 'gram 
cabinet is shown in Fig. 26. This is a view of the 
underside of the motor -board and front panel of 
the cabinet (note that it does not show all of the 
underside, but only the section where wiring is 

present). Note that the connection between the two 

Motor 
I.F. amp. 

groupboard 

IFT3 

pif- 
Ferrite rod 

aerial 

For aerial wiring 
sec separate 

diagram Ìi 
I.FT.2 

To 
pick -up 

To ferrite rod aerial 

4 A 

Coaxial cable 

Softwood 
divider 

C1,C2 , ̂,i 

Radio w : -: ii?';' -' 
zvolume $2 - -ve Jr +ee -_- - - -- gram,radio To -_ -- - - and Off. Osc. Tuning Wavechange Gram. volume and motor 

- switch - - ._'-_groupboard - switch - motor On/Off switch' battery . 

Fig. 26-The radiogram wiring. 
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On Mini -amp groupboard Volume and 
R1.R2.R3.R4.RS.C2 On /Oft 
and Tri are removed switch 

red +ve 

PRACTICAL WIRELESS 

Pl 

Ìl - 

black 
-6V 

Mini-amp 
`groupboard' 

+ve 

To battery 

black 
-9V 

Pin 3 of 
F:IFT1 

black 
-6V 

-Ve 

3n 
speaker 

47Okc/s line 
(coaxial cable) 

ìtR' 

'1.F7 amp 
-'groupboard 

Fig. 27 -The interwiring for the tree sections as a 

group boards on the `Citizen' which carries the 
I.F. signals is made of coaxial cable to reduce the 
capacity of this link. The wiring of the ferrite rod 
aerial windings is not shown since it was given 
earlier (Fig. 17 on page 718 of the December 
issue). The three tag- boards are mounted by the 
means of stand -off bushes as stated in Fig. 26. A 
diagram of the mounting of the oscillator section 
of the `Citizen' was given in Fig. 22 in the January 
issue. 

DI 
0A70 

-ve 
Notes: VR2 replaces Rt0 

on 'Citizen' 

AG.C. line to RS 

VR2 ' 5k 

To C1 on 
amplifier 

R13 
3.9k 

+ve 

Fig. 28-The circuit of the radio wiring. Note that R4 
has been removed. 

The inter- wiring can be carried out and then 
checked most carefully -if, for example, the 
battery feeding the `Citizen' and `Mini -Amp' were 
wired incorrectly, the transistors would be ruined. 

Following this check, the unit can be switched 
on and tasted. Results from the radio may not be 

radio. 

February, 1962 

as good as they were before 
mounting the units in the 
cabinet and the alignment pro- 
cedure may be gone through 
again now that the units are 
occupying their final positions. 
The alignment was described 
in detail in the December 
issue on pages 719 and 720 -it starts at the side- heading 
`The Alignment'. 
The `Citizen' without the gram 

unit 
The interconnection for using 

the `Citizen' with the `Mini - 
Amp' to form a superhet radio 
set are shown in Fig. 27. The 
three group boards are shown 
viewed from the tag sides and not 
from the riveted sides. As in the 
radiogram, it is necessary to 
replace RIO on the `Citizen' 
with a variable resistor - see 
Fig. 28. Since the `Citizen ' 
gives a high -level output, certain 
components can be removed from 
the Mini -Amp' and these are 
listed in Fig. 27. (They are R1, 
R2, R3, R4, RS, C2 and Trl.) 

As in the radiogram, the connection between 
the two group boards on the `Citizen' which carries the I.F. signals is made of coaxial cable 
to reduce the capacity which the intercon- 
nection places across the I.F. output coil. 

When the three units have been mounted 
in the cabinet (which may be of any form) the alignment should be carried out again. 

SHORT -WAVE 
SECTION 

Conclusion 
Although the unit described is an efficient one it is open to improvements. It would not be diffi- cult, for example, to tune the grid circuit of V1 to improve sensitivity and the spare section of C6 could be employed in this connection, aerial coils being mounted in front of V1 for this pur- pose above chassis. 

VI Substitute 
A valve of different type may be used for VI if desired provided it has variable -y characteristics 

and that attention is paid to the basing which 
might well be different. A metal rectifier may also 
be used in place of V3 if preferred and in some 
cases it might be possible to link the receiver 
AVC line to the pre -selector. 
NOTE -The isolating transformer, Ti, should not 

be omitted or exchanged for a heater 
transformer, neither should the pre - 
selector be used in conjunction with a 
receiver of the A.C. /D.C.. class or danger 
to life might result. 

(Continued from page 923) 
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THE COMPONENT 

SPECIALISTS 
, 18 TOTTENHAM COURT ROAD, W.1 MUSeum 5929/0095 

162 HOLLOWAY ROAD, LONDON N.7 NORth 6295/6/7 

9 CAMBERWELL CHURCH STREET, S.ES RODney 2875 

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

The "CLYMAX" At last a 
6- transistor 
pocket size 
superhet tor 
Medium and 
Long Wave 
at a price 
you can 
afford. All required 
components 

ONLY £6.16.6 
Nothing more to buy! Plus 3/8 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 milli - 
watts. * Matched set of latest type Mullard 
transistors. * Genuine 3in. P.M. Speaker. * Hlgh -Q Coils. * Ferrite rod aerial with high 
selectivity. * Size: 51 x 31 x limn. 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 free. 

P.W. "TUTOR" 
COMPLETE KIT AS SPECIFIED. Stages 
1-4. 651 -. plus 2/- P. & P. All parts available 
separately. fiend stamp for list. 

EXTENSION 
SPEAKER 
CABINETS 

New design in light 
oak. Two sizes avail- 
able. For 6t' or 8' 
speaker at 22/8. For 
10' speaker at 25 /- 
only. 
Each plus 2/6 P. & P. 
Suitable reconditioned 
8' P.M. unit at 13/8 
only, plus 1/6 P. & P. 

Full range of competitively priced new speak- 
ers In stock. Ask for list. 

OUTSTANDING METER IMPORT! 
20,000 ohms per volt! 

MODEL 200H. Volt- ohm- Milllameter 
Ranges: A.C. Vol- 
tage: 10. 50, 100. 
500. and 1000 volts 
(10,0(10 ohms per 
volt). D.C. Vol- 
tage: 5 -25. 50. 250, 
500, and 2.5k. 
(20,000 ohms per 
volt). D.C. Cur- 
rent: 0-50 micro- 
amps. 0-2.5 W 
0-250 m/a. Resin 
tance: 0-6k, 0-6 
meg. (300 ohm and 
30k at centre 
scale). Capaci- 
tance: 10 pl1'to 
.001 mfd. .001 mfd. 
to 1 mfd. Deci- 
bels: -20 to +22 
dB. 

A fully guaranteed pocket size meter (actual 
size: 44' x 31' x I') knife edge pointer, 
top quality supplied complete with test 
prods and full operating instructions at 

ABttraCtive ccarryinogatcase 15//- -pon 
Optional 

(Bona- 
fide trade enquiries invited.) Leaflet available. 
ALSO AVAILABLE! MODEL TE10. 
Identical ln appearance and size with rotary 
type switch but 10,000 0 /v. Ranges: D.C. 
Voltage: 0-6-30-120-600-1200 volts (10600 ohms 
per volt). A.C. voltage: 0640- 120.600 -1200 volts 
(10,000 ohms per volt). D.C. Current: 0 -120 
microamp. 0- 3- 300mA. Resistance: O-30k, 
0-3 Meg. (150 ohm and 15k at centre scale). 
Capacitance: 50 pF to 0.01 mfd.. 0.001 mfd. to 
0.15 mfd. Decibels: -2) to +83 dB in 5 ranges. 
PRICE £5.19.8. Pont Free. 

OPEN: Tottenham Court Rd., 
9 a.m. to 6 p.m. Mon. to Fri., Sat. 
I p.m. Holloway Rd. and Cam- 
berwell: 9 a.m. to 6 p.m. daily. 
Thurs. I p.m. Sat. 5.30 p.m. 
Our Advantageous H.P. and 
Credit Sale Terms are avail- 
able on any single item over 
LS. Your enquiries invited. 
Please print your name and 
address. 

LAST CHANCE TO BUY! 
The well -known Brayhead Trans Tronfc "SUPER IO" 
Radio Kit. A complete kit to make your own tran- 
sistorised Transmitter and Receiver. No soldering 
read. 7 different circuits to build. In original manu- 
facturers coloured box with instructions. Ideal gift 
for the electronically minded youngster. (As nation- 
ally advertised at 15.9.8.) Few only at 49/8. P. & P. 4/ -. 

The " HIGHWAYMAN 
It 

At last a quality Car Radio to build 
yourself at an economical price. 
Look atthesefeatures:- * Attractive styling. * Push pull 
output * 3 latest Mallard transistors 
plus valves type EBF 83 and ECH 83. * No Buzz. High Output and sensi- 
tivity. * Printed circuit (newest 
type). 7' x 4' High flux p.m. speaker. * Medium and Long Waves. * Push 
Buttons for fingertip control. * Ex- 
tremely low Battery consumption 
(less than 1 amp). * Easy to fit any 
make ear (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. 

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

inclusive price of only 
di O 19 6 Plus 

4/- P. s P. 
Parts list and comprehensive 
instruction booklet 2/6, post tree. 
(Deducted from cost if complete 

parcel purchased later.) 

"POPULAR FOUR" 

IMPROVED APPIARANCE AND 
PERFORMANCE 

A new three valve plus miniature 
contact -cooled rectifier. mains T.R.F. 
Receiver is now available. New De- 
Luxe Cabinet polished walnut finish. 
cream trim, attractive horizontal dial 
(a:, illustrated). Quality 51n. P.M. 
speaker. Specially wound high gain 
super -sensitive Denco coils. Medium 
and Long Wavebands. Excellent 
Continental reception) Overall dim- 
ensions: 12in. x bin. x 51n. A.C. 200/ 
2110 v. Simple construction with 
guaranteed results. Easy to follow 
practical and theoretical diagrams 
supplied. All necessary components. 
down to the last nut and bolt, are 
offered at a SPECIAL INCLUSIVE 
PRICE OF 
Instruction book available separately 

lavailable 
free. 

attractive s 
circuit 

or 
Brown Bakelite Cabinet with rec- 
tangular dial at 97/6 ONLY. plus 3/8 
P. & P. ALL PARTS AVAILABLE 
SEPARATELY. 

THE "CITIZEN" 
NEW LOW PRICE 851. 

Our Sensitive 
5 Stage (4 tran- sistor plus 
diode) pocket 
transistor re- 
ceiver, for full 
medium wave 
reception - 
with the fol- 
lowing out- 
standing fea- 
tures: * Completely self -contained -No external 
aerial or earth required. *Genuine 2tin. 
High Flux P.M. Speaker. * Push -pull Output 
-250 milliwatts. * Genuine Mallard tran- 
sistors. * Socket provided for personal 
listening. * Socket provided for connection to 
Car Aerial. * Volume Control with on/off 
switch- Condenser tuning. * Easy assembly 
on pre -tagged circuit board. * Attractive 
red polystyrene cabinet measures 51 x 3 x 11ín.. 
chrome handle, attractive dial. All required 
components including full instructions. 
solder. etc., and battery at special inclusive 
price 
nly) Plus 

only 
/85/, . & P. Nothing more tolspeendd.. 

Suitable crystal deaf -aid type miniature 
earpiece fitted with miniature jack plug at 
7/6 extra only! if req. All parts available 
separately -itemised list and full assembly 
instructions. sent for 1/8 Post free. Hear this 
amazing little receiver working, at any of our 
branches. 
1'11E "WAVEMASTER" 7- TRANSISTOR 

LUXURY PORTABLE 
NEW LOW PRICE E9.19.6 

400 a. 

%lllilwatt 
Output 
To build 
yourself, 
Medium 
and Long 
Waves - 
Push -Pull 
Superhet 
A. V. C. Perfect 
Car Radio a.... 
reception 
Size loin. 
x 611n. x Din. at base 
tapering to 41n, at top. 
Very attractive two -tone 
grey Vynide covered cabinet with black and 
gold printed escutcheon plate, cream and gold 
knobs, handle and cabinet fittings * Weight- 
with long -life 71 v. battery --4t lb. * 
Mullard high-grade transistors throughout. 
*High -Flux lin. x 41n. Elliptical Speaker. * Slow motion tuning. * Co -axial socket at 
rear for direct connection to Car Radio Aerial. 
* Improved reception by use of five -section 
plated telescopic aerial disappearing into 
Cabinet when closed. Min. above Cabinet 
when fully extended. Construction simplified 
by Bakelite chassis board with the following 
components already mounted: I.F. Transfor- 
mers (3), Oscillator Coil, Trimmer Bank, Out- 
put Transformer. Interstage Transformer, 
Aerial 
INCLUSIVE rkPRICE fora all required 

SPECIAL 
p compo- 

nents. Full assembly Instructions- notbing 
more to buy -is 29.19.8. plus 3/6 P. & P. 
Alignment service available. Full assembly 
instructions and individually priced parts list, 
all of which are available separately, 2/8. 
Post Free. 
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NOME RADIO OF /IAm (Dept. 
P), 187 London Road, Mitcham, Surrey. 

MIT 3282 
Shop hours 9 a.m. to 6.30 p.m. Wed. 9 o.m. to I p.m. 

NEW PHILIPS AGIOI6 HI -FI 
STEREO RECORD UNIT 

n. 
'. 

JASON "ARGUS" 
A.M. TUNER 

fer- 

and 
1/6. 

WE ARE ACTUAL 
STOCKISTS FOR 

HEATH KITS _ q y '_ ` -- Three transistor k 
- superhet AM 

tuner for medium ...'.<' ` and long waves. 
self contained 
high efficiency 

me rod aerial gives good reception of main continental 
stations. Complete in neat wooden case size 9 x 4 x 2frin. 
Ideal for use with tape recorder, or in conjunction with 
FM tuner and amplifier to bring in Luxembourg 
Hilversum, etc. PRICE OF KIT £7.lOs. Post 
All other Jason tuners for FM /VHF also in stock. 

HEADPHONES 
Famous 
"Royal" 
l i g h t 

( 
w e i g h t 
high resis- 
t a n c e 
d 4 0 0 0. -!..r... ohms ) 
h e a d 
phones.' Ideal for crystal 
sets, short wavers, etc. 
Brand new boxed 15 ¡- 
Post 1¡6. Also S. G. 
BROWN type F" 37 ¡6. 
Post 116. 

Four -speed playing deck specially de- 
signed for the Hi -Fi enthusiast building 
his own radiogram. Superb reproduction 
of mono and stereo records of all sizes 
and speeds. Precision engineered, robust 
construction, arm lifting and lowering 
device, negligible wow, flutter, or 
rumble. Compact and easy to instal. 
Send for full details and specification. 
PRICE 13 ns. Post 3/6. g 

HIGH FIDELITY LOUDSPEAKERS 
FULL RANGE OF GOODMANS, 
WHARFEDALE, WB STENTORIAN, etc. -- 
STENTORIAL HF1012 loin. high flux 
speaker with universal speech coil for 3, 
7, and 15 ohms. Die -cast chassis. $es- 
ponse 30 to 14,000 cycles. 10 watts. 
PRICE (5.2.6 Post 2/ -. 
GOODMANS AXIOM 110 Full 
range loin. unit with hyper- 
bolic diaphragm giving smooth 

- response 40 to 15,000 cycles. 
- Aluminium voice coil and 12,000 

- 

gauss magnet. 15 ohms only. 
PRICE 0.2.6 Post 2/ , 
WHARFEDALE GOLDEN 10 Die-cast 
chassis, foam suspension, superb repro- 
duction as used by B.B.C. 
PRICE (8.6.7 Post 2 ¡ -. 

SUPER COMPONENT CATALOGUE 2/- Post V- 

TRANSISTORS 
Brand new boxed MUL- 
LARD transistors at new 
low prices: 
OC44III- 0C45 101 -, 
0070 616, 0071 616, 
0072 81 -, 0075 81-,0076 
8/ -, 0078 81. OCBI 81 -, 
0C170, 1316, ÓC171 116, 
0A70, 0A79, OAST all 
31. each. 
Matched ' pairs output 
transistors and 0A79 
diodes available. Add 6d. 
Postage to Order. 

P.W. BLUE- PRINTS 
ALL PARTS IN STOCK FOR THESE NEW 
DESIGNS INCLUDING "TUTOR ", "MINI- 
AMP", "CITIZEN ", TRANSISTOR SIX, ETC. 

DETAILED PRICE LISTS 
ON REQUEST 

SOLDERING 
EQUIPMENT 

by 

PRECISION SOLDERING 
for the 
ELECTRONICS INDUSTRY 
Comprehensive range- Robust & Reliable 
- Light weight - Rapid heating - Bit sizes 
3132in, to 318in. - 'Permabit' or Copper 
bits - All voltage ranges 617v, to 230/ 
250v.. Prices from 211-. 

Also 
Plastic Cable Strippers 
Miniature Solder Pots 
Heat Guards 
Long Life Bits 

Illustrated is the 25w. 31I6in. replaceable bit model with safety shield. 

ADAMIN -the new range of pre- 
cision micro- soldering instruments- 

Have you had details? 

Brochure No. 510 sent free on request. 
Sole proprietors and manufacturers: 
LIGHT SOLDERING DEVELOPMENTS LTD. 

28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams: Litesold Croydon 

FIVE -TRANSISTOR 
POCKET RADIO 

COMPLETELY PORTABLE 
NO AERIAL OR EARTH REQUIRED 

* Size 4;x3+xI¡in. 

* Output 200m /W 
* 5 First quality 

transistors 

* Push -pull output 

* Fitted 2áin. 
high -flux moving 
coil speaker 

* Medium and long wave * Internal high gain ferrox aerial * Twin coloured case in red and black * All parts available separately * Circuit -diagram 116. Free with parts 

PRICE ONLY 
£219/6 

RADIO & TV LTD. (Dept. ST) 
High Street, Acton, London, W.3. 

plus 316 post 
and packing 
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The 
CONDENSLR 

This article is expressly written for a particular type of amateur 
constructor: the beginner who, though perhaps familiar with con- 
densers and their use in practice, may not yet know what a condenser 
actually -is, how it functions as it does and why. 

(/..7 EFORE explaining what constitutes a con- 
denser, we have to distinguish between a conductor 
and an insulator. A conductor allows electricity 
to pass through it, while an insulator does not. 
For example, copper, silver and most metals are 
conductors; while air, mica, glass, paxolin are 
insulators. A conductor allows electricity to pass 
through it by virtue of its free electrons (the 
electrons in its atoms' outer shells). 

The Dielectric 
When two conductors are separated by an 

insulator, we have what is called a capacitor or 
condenser -a device capable of storing electricity. 
The insulator separating the two conductors, 
which might be a vacuum, air, . glass etc., is 
called the dielectric. For the purpose of discussion, 
let us imagine the two conductors constituting our 
condenser in the form of two separated metal 
plates to which are connected suitable lengths of 
flexible wire so that we can connect them in a 
circuit as will be explained later on. This arrange- 
ment (Fig. 1) constitutes the simplest form of 
condenser. 

It should be noted that the capacity of the 
condenser (i.e.. the ability to store electricity) in 
Fig. 1 is very small, the condenser being made up 
simply of two relatively small metal plates with 
air as the dielectric. 

The capacity of a condenser depends on: 
(1) the area of the plates. 
(2) the distance between the plates. 
(3) the material of the dielectric. 

The capacity of a condenser increases as the area 
of the plates is increased and the distance between 
them is diminished. In practice, the dielectric is 

Fig. I (left) -The simplest form of condenser, or 
capacitor. 

Fig. 2 (right) -The theoretical circuit symbol for a 

condenser. 

By 

S. R. Vella 

very rarely air. It is usually either mica or paper. 
Fig. 2 shows the theoretical representation of a 
condenser. 

Storage of Electricity 
We have stated above that a condenser is a device 

capable of storing electricity. But how exactly is 
this effected we ask? Why and where is electricity 
stored in the condenser? 

Let us try to visualise what happens when we 
connect our condenser to a battery. This is shown 
in Fig. 3. Free electrons from plate 1 will be 
attracted to the positive side of the battery, thus 
leaving plate 1 with a deficiency of electrons i.e. 
positively charged. The electrons attracted from 
plate 1 of the capacitor to the positive side of the 
battery will appear (after flowing through the 
battery) on the negative side. This surplus of 
electrons or negative charge will therefore also 

+t 2 t 

f f 

141111 j 

+ 
+ 

' =_IF_ t'- 2 

Fig. 3 (left) -When a condenser is connected to a 

battery, it becomes charged, as shown. 

Fig. 4 (centre) -The charged condenser -the electric 
field between the two plates is represented by the 

lines from one plate to the other. 

Fig. 5 (right) -Even if the battery is removed from 
the circuit, the condenser remains charged. 

appear on plate 2 of the condenser since this is 
directly connected to the negative side of the 
battery. We may now say that the condenser is 
charged; and the situation is represented in Fig. 4. 
In other words, we may say that what actually 
happened during the charging process is a flow of 
electrons from plate 1 to plate 2 as indicated by the 
arrowed path in Fig. 3. The electrons on plate 2 

try to move further on and reach plate 1 but they 
are impeded by the dielectric which is a non- 
conductor (insulator). This tendency of the elec- 
trons to reach plate 1 from plate 2 across the 
dielectric exerts a kind of pressure, force or strain 
on the dielectric. We call this the dielectric strain. 
When a condenser is charged, an electric field is 
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set up between the two plates. This electric field 
is rep¿esented in Fig. 4 by a number of hypo- 
thetical lines from one plate to the other. These 
lines are as imaginary and hypothetical as the 
lines of force representing the magnetic field around 
a magnet. 

It is interesting to ask what would happen if the 
battery were removed from the circuit after the 
condenser is fully charged. This is shown in Fig. 5. 
The negative charge on plate 2 can in no way 
reach plate 1. It is prevented from doing so by 
the dielectric in one direction and by the fact that 
the circuit is open (between A and B) in the other. 
Therefore plate 1 retains its positive charge and 
plate 2 its negative charge. The resulting accum- 
ulated energy from the charging process is stored 
in the electric field. This potential energy is ready 
to be released as soon as a conducting path between 
A and B is provided. 

The Charging Cyc.e 
Fig. 6 reproduces the charging cycle. Essentially, 

the circuit is the same as that of Fig. 3. The only 
additions are a switch and a sufficiently sensitive 
centre -zero current measuring device. Current flow 
is here assumed to be identical with flow of elec- 
trons. Hence the direction of flow is from the 
negative to the positive terminal of the battery. 
A. Capacitor Uncharged 

This is the initial stage of the cycle. The switch 
is open. Thus the battery is not yet connected 
across the capacitor. The meter cannot indicate any current flow. 

B. Capacitor charging 
The switch is closed with the result that the battery is connected across the capacitor. Current 

flows until the condenser plates are charged to 
practically the same potential as the battery. We 
have discussed the charging process above, and 
the result is a positive charge on A and a negative 
charge on B. The centre -zero ammeter shows a 
flow of current (indicated by arrows). This flow 
ceases and the pointer returns to the zero position 
in the centre when the condenser is fully charged. 
In the present case, the charging (indicated by a sharp to- and -fro kick of the pointer) is instant- 
aneous as, for simplicity's sake, no resistance has 
been provided for the condenser to charge through. 
C. Capacitor charged 

The switch is opened. The condenser retains its 
charge (theoretically, at least). Again, the meter 
cannot indicate any current flow. 

D. Capacitor discharging 
The battery is removed and instead a direct path 

is provided by a conductor (or a resistance). The 
switch is closed. The surplus of electrons on plate 
B rush out to meet the positive charge on plate 
A until both charges cancel out each other and 
the condenser is uncharged once again. The 
ammeter this time deflects to the left thus showing 
that during discharge the direction of current flow 
is in the opposite direction to that during the charging of the condenser. 

After the condenser is completely discharged, the pointer returns to the zero position; we are back 
again to where we started (Fig. 6a) and the whole 
cycle can be repeated, over again. 

L WIRELESS February, 1962 

A Condenser Blocks D.C. but not A.C. 
We have said that a condenser blocks D.C. 

because of the dielectric which is an insulator, Now 
keeping this in mind, let us consider Fig. 7. When 
the switch is thrown to position 1, the lamp lights 
for a very brief interval and then remains 
extinguished. This is due to the charging current. 
The same thing .happens again with the switch in 
position 2. This time it is due to the discharging 
current. If. however, we could flick the switch 
from position 1 to position 2 very rapidly, say 50 

tL 
MIN 

Capacitor 
uncharged 1 

.11111 

+ + 
Capacitor 
charging 

t1_ 

-L- 

(a) 

Capacitor 
fully charged 

+ + 

(b) 

A 

B 

Fig. 6 (a 

(c) (d) 

to d) -The condenser charging cycle (see 
text). 

times per second, the lamp would be lit and 
extinguished at the same frequency; but we would nat be able to perceive this and the lamp would 
appear to be continually lit just as if the condenser 
were not there at all. Why is this? The reason 
is that the current is no longer direct but pulsating. 
Fig. 8a and 8b help us to understand this more 

Fig. 7 (left) -A switched circuit which shows the 
effects of applying A.C. to a condenser. 

Fig. 9 (right) -The circuit of a simple neon relaxa- 
tion oscillator. 

easily. In the first case, a 1 -pole 4 -way rotary 
switch is provided. The wiper, rotating in a clock- 
wise direction, successively makes contact with 
the four positions. Notice the crude triangular 
waveform with a positive peak above and a 
negative peak below the zero axis. 

(Continued on page 949) 
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The P.W. POCKET S'IIET 
NEW CONTEMPORARY CASE 

WITH BUILT -IN DIAL CONTROL 

Photo: Illustration on request. 

The Pocket Superhet is a high quality miniature receiver for operation 
on Medium and Long 'Naves. The circuit uses 6 special transistors and 

incorporates modern miniature matched components of the best 

quality which combine to give superb performance normally associated 

with much larger sets. The printed board construction ensures success 

to every enthusiast able to `follow the simple Step by Step instructions. 

S 

SIMPLE A -Z MODIFICATION TO BOOST QóS S 
AND IMPROVE THIS SET AS " OCV P g 

ORIGINALLY ISSUED Q St:v VP PQ d`e c cc c G 5 \ORO o J áo 

gv 

ALIGNMENT & FAULT FINDING SERVICE 
(Details on Request) 

OSMOR (Trade & Retail) 
418 BRIGHTON ROAD, S. CROYDON, SY. 
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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-é 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 ... ... ... 6/- 
DRIVER TRANSFORMER -LFDT4 
redesigned to reduce size and improve perform- 
ance. Six spills for mounting and connections 9/6 

PRINTED CIRCUIT -PCA1 
Size 21/4 in. x 81,4 in. Ready drilled and printed with component positions ... 
WE CAN NOW OFFER A CIRCULAR TUNING SCALE PRINTED IN BLACK ON GOLD FOIL PRICE 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS AND FREE SCALE .. 2/- 
COILS, TRANSFORMERS AND ROD AERIAL FOR THE P.W. "CITIZEN" 35/- PER SET 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

9/8 
6d. 

OQQQQQQQQQ 
Q EXTENSION 

SPEAKERS 

Q 199 

LOOK! EX- RENTAL SETS 
17 in. £11.10.0 

Excellent table models. ITA/ 
BBC. Famous manufacturer. Per- 
sonal collection advised. Ins., 
carr., 25/-. (Regret some delay.) 
12 months' guarantee on cubes. 3 

8in. P.M. Speaker fitted months' guarantee on chassis and 
into polished cabinet. Corn- valves. 
piece. Switch and flex in- 14 in. £7.10.0 cluded. P. & P. 4/3. 

Q TAPE RECORDER 

AMPLIFIERS 

£7.19.6 
Compact, 
well de- 
signed 5 
valve amplifier. Output 3.5W. Input 
for Microphone, Radio and Gram. 
Size 8f x 3 x 4 }in. Ins., Carr. 5/ -. 
12 months' guarantee. Terms avail- 
able. Extras: Dial plate, including 
sockets and superimpose switch, 3/6. 
Knobs 2/6. 

ITA /BBC. As I7in. Ideal for caravans, chalets, weekend bunga- 
lows, etc. Personal collection advised. Ins., carr. 201-. 

Various makes and sizes available for inspection. 

£9.15.6 
By famous manufacturer. Superb 4- 
valve amplifier. Two controls and 
super- impose switch. Sockets for 
Mike and Gram. Size I I x 4 x 6in. Ins., 
Carr. 5/ , Drawings FREE with order. 

Salvage VALVES Guaranteed 
219 Each 301- Dozen 
6AB8, 6C10, 6LI8, 6U4G, IOFI, 10P13, 
12AT7, I2AU7, 20D1, 20P3, B152, B309, 
8329, DH76, EBC80, ECC8I, ECC82, ECL80, 
EF80, EF92, EY5I, KT36, N145, LN152, PL33, 
UCH42, U152. 
519 Each 601- Dozen 
6F6, 6Q7, 12AX7, 12Q7, ISA6, 16A5, 
17Z3, 19Y3, 20L1, 20F2, 20P1, 21A6, B339, 
DH63, EBC33, EBF80, ECC83, EL33, EL38, 
EL42, EY85, KT63, N152, N153, N154, 
N309, N339, PCC82, PL38, PL8I, PL82, PL83, 
PL820, PY80, PY8I, PY82, PZ30. 

Postage on I, 7d. 6-116, 12-216. 

DUKE & CO. (LONDON) LTD. 
621 /3 ROMFORD ROAD, MANOR PARK E.12. 

ILF 6001/3 
9 a.m. -6 p.m. STAMPS FREE 
Half Day Thursday CATALOGUE 

TRANSISTORS 
Per Set 47,6 Post Free CJ 

Mullard 
I OC81D 619, 2 OC8I 6/9, 
I 0C44 919, 2 0C45 819, 

Diode 1/9 

GEC I Ediswan 
1146/9 I XC812118/9 
873 8/9 I XBI 13 8/9 

2-874 9/9 

TV TUBES 
12 

MONTHS 
GUARANTEE 

21in. - - - - 99'6 
17in. - - - - 90,- 
15, 14, 12in - - 70 /- * Insurance and carriage 1516 
LI extra without old bowl, refundable 

if same received within 14 days. 

A. TV TUBES 
Inn 

Due to purchase 
:Od .rental replacement 

38/24 stocks. Carr. 5/ 6.14t:P4 MTMTTTX IT V MXV TMTMX Ú 
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(Continued from page 946) 

Fig. 8b provides a smoother rise and fall by the 
insertion of other batteries supplying intermediate 
potentials. This waveform is nearer the familiar 
sine wave. In actual fact, an alternating voltage is 
produced by a coil rotating in a magnetic field at 
constant speed, the amount of voltage induced at 
any instant being proportional to the speed at 
which the coil cuts the magentic lines of force. 
One cycle represents one complete revolution. 
Moreover, the speed of rotation determines the 
frequency of the alternating voltage. 

Another important point with respect to Fig. 8b 
is that the faster the switch rotates, the 
brighter the .lamp lights; just as if the resistance 
offered by the condenser is progressively 
diminished. This brings us to the important 
concept of Reactance. 

Reactance 
Although, as explained above, the condenser 

does not block A.C., it offers a resistance to it, as 
is shown by the fact that the battery voltage 
(supplying the lamp) has to be much higher than 
the actual voltage across the lamp. The reactance 
of a condenser is the resistance it offers to 
alternating current at a given frequency. Reactance 
(Xc) is measured in ohms. The formula is: 

Xc =2nfe 
Where f= frequency in c /s. 

c= capacitance in Farads. 
Reactance, therefore, is inversely proportional to 
the frequency and the capacitance. 

+10 

Time 

o 

-to ¡ 

F--t cycle -01 
Fig. 8a -Using a rotating switch to give a crude form 

of A.C. 

Fig. 8b-If more batteries are added to the circuit of 
Fig. 8a, a smoother waveform is obtaflned. 

If the capacitance is constant, the higher f is, 
the lower Xc is. The reactance of a 2µF condenser 
at 50c /s is 159151. But at 100kc /s, it is 0.79511. 

WIRELESS 949 

If the frequency is constant, the higher C is, the 
lower Xc is. The reactance of a 2µF condenser 
at 50c /s is 159112. But the reactance of a 10µF 
condenser at 50c /s is 31811. 

Therefore, reactance is lowered either by 
increasing the frequency or by increasing the 
capacitance. 

The Condenser in Use 

The peculiarities of the condenser are put to 
practical use in all kinds of circuitry, from the 
simplest crystal set to the most complex of elec- 
tronic computors. Fig. 9 shows the circuit of a 
simple relaxation oscillator. The condenser .0 is 
charged through R. As soon as the voltage 
across C is equal to the striking voltage of the 
neon lamp N, C is discharged through it. The 
process of charge and discharge is repeated over 
and over again as long as D.C. continues to be 
supplied. 

Fig. 10 (left)- Resistance -capacity coupling between 
valves. 

Fig. I I (right) -An H.T. smoothing circuit. 

Two other important and common uses of the 
condenser are shown in Fig. 10 where we have 
resistance -capacity coupling between VI and V2. 
The coupling condenser Cl prevents the D.C. 
voltage present at the anode of V1 from reaching 
the grid of V2 and driving it positive, while at 
the same time allowing the A.C. signal to reach 
the grid of V2 for further amplification. The bias 
condenser C2 bypasses the fluctuating A.C. signal 
component which prefers to pass through the 
condenser rather than through the resistance, the 
capacitance of the former being chosen so that its 
reactance is much lower than the value of the 
resistance. The purpose of bypassing the A.C. 
signal is to maintain a steady D.C. bias voltage at 
the cathode of the valve. 

The condenser C in the choke -input smoothing 
circuit (Fig. Il) filters out any trace of A.C. ripple 
which manages to pass through the choke. (The 
choke offers a high resistance to A.C. while it 
allows D.C. to pass through it quite easily; its 
function is opposite that of the condenser). 

It has not been possible here to give snore than 
a few basic applications of the condenser in 
common circuits. The constructor will no doubt 
be able to find other uses for himself by carefully 
studying the various circuits which appear in every 
issue of " Practical Wireless ". 
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THEORY AND PRACTICAL DESIGN 

(Continued from page 850 of the 
January issue) 

ese AST month, the theoretical aspects of the bass reflex cabinet were given; some details on construction were also given and it was stressed that to achieve good results, care must be taken to ensure that the cabinet is strong and rigid. If the cabinet walls are allowed to flex, then the sound output will be coloured by cabinet resonances. 
Damping 

The cabinet should be at least partially lined with a coating of heavy felt to subdue resonances -about fin. in thickness. The felt should not be thick enough, however, to damp sound waves at frequencies below about 200c /s. It is probably 
wise not to use too much felt at first, as the amount 
can always be increased later, if desired. 

No allowance should be made for the volume of the felt when calculating the cabinet volume. It is the low frequency response which is affected by the cabinet volume and low frequency sound waves can travel through the felt to the walls. It is usual to place a piece of expanded alumin- ium (which is sometimes given a gold coloured 
finish) over the loudspeaker and vent openings, but cars should be taken that this will not produce an irritating rattle when the loudspeaker 
is producing sound of one particular frequency. If a piece of cloth is used to cover the grill openings, it is important to use a type of cloth which presents little resistance to the sound waves. Closely interwoven threads should be avoided. Cotton of plastic cloth which is very loosely woven 
and which has hard threads is ideal. 
Finish I''' 

It is well worthwhile taking great care over the finish of the cabinet so that one can take a pride in its appearance as well as its acoustical character- 
istics. A very neat finish can be obtained by staining the wood to the desired colour and then applying a solution of shellac in methylated spirit carefully. The shellac solution should be allowed to dry and several more coats may be applied to give the finished article a high polish. 
Testing 

The ultimate and most important test for any loudspeaker system is undoubtedly that of the human ear and the amount of satisfaction obtained 
by the owwper and his friends. Nevertheless there are some theasurements which can be carried out. It . is worthwhile to measure the loudspeaker 
impedance- frequency characteristic at low fre- quencies with the unit mounted in its cabinet. The apparatus for measuring this characteristic was given in Fig. 3, last month but an A.C. voltmeter 

By J. B. Dance 

should be connected across the output terminals of 
the amplifier. Using low power, values of the voltage 
and current passing to the loudspeakers at various frequencies between about 25c /s and 200c /s can 
be found and the impedance at each frequency can 
be calculated from Ohm's law. The impedance 
should then be plotted against the frequency as in 
Fig. 1 (last month). 

When the loudspeaker is mounted in a well 
designed cabinet, the characteristic should no longer look like that of Fig. 1 (last month). The one large peak at the fundamental resonant fre- quency of the loudspeaker should have com- pletely vanished and two much smaller peaks 
on either side of the original peak should be found. If the original peak is still present, the cabinet has not been tuned correctly. The characteristic should be replotted with blocks of wood of about 100cu.in. in volume placed inside 
the cabinet. If it is impossible to remove the peak due to the loudspeaker resonance by raising the frequency in this way, the characteristic should be plotted with the vent reduced in size by a piece of 
v Sod. This will lower the frequency at which 
the cabinet resonates. 

If peaks other than the two already mentioned are found in the response curve of frequency between about 80c /s and 150c /s, they are probably caused by standing waves in the loud- speaker cabinet. The area of the walls covered by the damping felt should then be increased until they vanish. It is not possible to remove standing waves completely at very low frequencies, but it is possible to remove them from the loudspeaker resonance curve. 

Results 
The performance of a correctly designed bass reflex cabinet system at low frequencies is much better than that of the more common and cheaper methods of mounting loudspeakers. Some of the advantages are listed below: - 
(1) Improved bass response. The bass range 

may be improved by several dB over a range of nearly two octaves when compared with the same loudspeaker mounted in a closed cabinet or on ,a very large baffle. 
(2) The impedance curve will be much flatter 

and hence the frequency response curve will be much more level in the low frequency region. 
(3) The cone will vibrate with a much smaller amplitude when the input is at the resonant fre- 

quency of the loudspeaker than it would if the loudspeaker were mounted in an open cabinet. 
This will result in reduced distortion at the same power output, or alternatively more power will be available for the same degree of distortion. 

(Continued on page 961) 
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TRANSISTOR KITS 
FULLY -PORTABLE 

EVERYONE IS MAKING THEM! 

IT'S TIME YOU STOPPED THINKING OF THEM 

SEND YOUR ORDER NOW! 
Our kits are unbelievably powerful -giving full coverage of medium and long waves. Luxem- 

bourg is guaranteed! At Wolverhamp':on we have often received Radio Moscow. 

* ELEGANT DIAL GRADUATED IN MEDIUM AND LONG WAVES * BUILT -IN WAVECHANGE SWITCH (NOT PRE -SET) 

*.PRINTED CIRCUIT * FERRITE ROD AERIAL * EARPHONE AND SOCKET IF REQUIRED 12/6 EXTRA * CREAM RED OR BLUE CASE WITH CHROME HANDLE, SIZE 52' x 32' x I2' 

* BUILT IN 

ALL THIS FOR ONLY S2/6 
P.P. and Ins., 2/6. 

If you want EVEN GREATER VOLUME, have the HIGH POWER MODEL at 59 / P.P. and Ins. 2,6. 

We are the Specialists who will help you wth building, and give the service if you would like your set already 

built -include 30/- extra an all models. After sales service absolutely guaranteed. 

`--CAR RADIO PORTABLE KIT I watt output *choice of 

two cabinets * wonderful quality -as good as a £20 commercial set * Money back guarantee 

* Send for illustrated leaflet. 

Transistors - Miniature Components, etc. 
G.E.C. SI, audio black -S2, low consumption audio or driver, S3, Red R.F. all 41 -. 

EDISWAN XAI 16 S1-, XAI4I power output 1216. 

MULLARD 0C44 516, 0071 516, 0076 SI -. Most other types at these low prices. 

PRI NTED CIRCUITS Four transistor amplifier, 21- with circuit. 
Four transistor L & Med. Wave TRF Receiver with full instructions, 616. 

Five transistor L & Med Wave TRF Receiver with full instructions, 716. 

BELOW ARE LISTED A FEW OF THE OTHER LINES WE CATER FOR 

Valves, Aerials (Radio and T.V.). 12ft. screw in tank Whips new, 1216. 

Gun collecting (antique or modern) shot or firearms bought and sold. 

Model railway model making. 
TV Cabinets all sizes and types LI only. 
Tapes, Recorders and Records (45 rpm unsorted LI per dozen.). 

Government surplus equipment radio, Radar, Geigers, Telescopes, etc. 

Geology, we stock most British mineral samples at 31- each. 
S.A.E. FOR OUR 1962 LISTS 

WOLVERHAMPTON RADIO & T.V. SUPPLIES 
43 BIRMINGHAM ROAD, WOLVERHAMPTON. Tel: Wolverhampton 20315. 
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A MUST FOR THE BEGINNER ! 
THE WIRECOMP 
'JUNIOR 5' 

TRANSISTOR POCKET RADIO 
WIRECOMP'S 
BARGAIN A. 19 PRICE 6 P. & P. 21- 

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 t diode -separate medium and long waveband control - 
200 milliwatt push pull output-4in. moving coil speaker- unbreakable plastic case with carrying handle. 
Complete with full instructions. 

ONLY A FEW LEFT IN STOCK ! 
HIGH QUALITY V.H.F /A.M. RADI 

M.12.0 

STOP PRESS!!! 
COMPLETE STEREO/ 

MONO SYSTEM 
BY WORLD // 
FAMOUS £1L MAKER 

Limited quantity only. 
P. & P. 10 / -. 

Uses the Garrard TA Mk. 2 
4 -speed Single Player with 
Diamond Stereo Cartridge. In- 
corporated in one unit with 4- 
watt per channel stereo ampli- fier- supplied complete Aiith 
two separate audio balanced 
column enclosure speakers. 
For use on 200 /250 v. A.C. 
mains. SIZE -DECK 161 x 14 
x 8in. SPEAKERS 5' x 1' x 6)' 
deep. (For corner mounting.) 

! ! LOUDSPEAKERS 
5in., 14/6, gin., 16/ -, 8in., 16/6, 6 x 4in., 14/6, 7 e 4in., 15/ -, 
8 x 5in., 23/ -, loin., 30/ -, 10 x 6in., 25/ -, 12in., 32/6. All above 
3 ohms impedance. P. & P. 2/6. 12in. 15 ohms. Hi -Fi Celestion .. .. .. £4.7.6 

.19.6 

Circuit diagram 1/6 Free with all parts 
All par s sold separately. 

Brand new set, in 
superb walnut cabinet 
(size 19 x 8t a 14in. 
high). Covering 80- 
100 Mc /s. 16-49 M., 
200 -500 M. and 
1,200 -2,000 M. 
Mains trans. 200- 

, 

250 v. with 3 tap- 
pings. Ferrite rod 
aerials for A.M. Con- 
trols: volume on /off 
tone, tuning, w /change, gram, and ext. speaker position provided. Fully guaranteed. Post and packing 5/- extra. 

RECORDING 
STANDARD 

600ft. on Sin. spool 15/- 
850ít. on 51in. spool 16/6 

1200ft. on lin. spool 21/- 
P. & 

TAPE OFFER 
LONG PLAY 

900ft. on Sin. spool 18/6 
1200ft. on 51in. spool 21/- 
1800ft. on lin. spool 32/6 

P. C- 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W.9 

TEL: CUNNINGHAM 9530 
Hours of business: 9 a.m. to 6 p.m. Open all day 

Saturday. Opposite Paddington General Hospital. 
Buses I 81 and 36 pass the door. 

THERIIIONIC 
VALVE 
CIRCIJITS 
by Emrys Williams, Ph.D., B.Eng., M.I.E.E. 

Y Y M.Brit.I.R.E. 

Students and teachers, as well as practising 
electronic engineers will welcome this, 
the fourth edition of this well -known 
work, which has already established a 

solid reputation as both text and reference 
book. Valve circuits in all their com- 
plexity are related to the simple bases of 
underlying theory. Numerous graphs and 
circuit diagrams add clarity to a highly 
readable text. An interesting new feature 
of this edition is the inclusion of numerous 
problems and exercises, many of them 
discussed at length. 2716 net. 

PITMAN 

MICROMINIATURE 
SOLDERING 

TWEEZERS 
One Hand Operation 
Heats Both Sides at 
Once 

0 Maximum Visibility 
Minimises Risk of Dry 
Joints 

0 Weighs Only 1 oz. 
0 Low Voltage 
0 The Revolution in 

Soldering 

ORWX j 
MICROMINIATURE SOLDERING TWEEZERS 

For the first time, one hand operation can hold the circuit module and apply direct heat to both sides simultaneously, 
thus virtually eliminating dry joints and reducing heating 
times. At your local store or write for free leaflet to: 

INFICHW GREENWOOD 
ELECTR9NIC LTD 

677 FINCHLEY ROAD 
LONDON N.W.2 

Tel swiss c, , 3383 /s 
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A TRF 

POCKET PORTABLE RECEIVER AVING carried out the constructional 
work described last month, the detector stage can 

WITH then be built up complete, and tested. Counting 
the tags from the top (in Fig. 4, last month), 
connections can be checked as follows: 1, Collec- 
tor, H.F. Choke, lead 5; 2, Base, lead 2; 3 Emitter, 
10k (R3), 500pF pre -set condenser (C1), tuning con- 
denser frame and battery positive; 4, H.F. Choke, 
5.6k (R1), 0.25µF condenser (C5); 5, 0.11AF con- 
denser (C2), 10k (R3) and 100k (R2) resistors, lead 
3 from ferrite slab. 

The 500pF pre -set is held in position by solder- 
ing one of its tags directly to tag 3. All the 
transistor leads can be left long, but should 
be covered with sleeving. The transistor can be 
added last, the joints being quickly made, and 
the iron removed. 

FOUR TRANSISTORS 

(Continued from page 798 

of the January issue) 

Testing 
If desired, this part of the receiver can be 

tested with phones. To do this, connect the 
phones from the free end of the 0.25µF condenser 
(C5), to the tuning condenser frame, marked M.C. 
in Fig. 4. Take a lead from the 50k regeneration 
control to battery negative. 

Smooth regeneration, right up to oscillation 
point, should be obtained with the 50k control. 
If oscillation cannot be obtained, screw down the 
500pF pre -set slightly. If oscillation is too violent, 
unscrew this condenser. The correct setting is 
not very critical, and should allow adequate, yet 
smooth, regeneration with any battery supply of 
4 +V to 9V. If a regeneration winding has been 
added to an existing slab or rod, it might be 
necessary to ad;ust the position of this winding, 
to secure satisfactory results. If no regeneration 
at all can be obtained, the winding may have been 
reversed in error. 

Reproduction in the phones should be free from 
distortion, and of reasonable volume. When the 
receiver is adiusted for maximum sensitivity, tuning 
is sharp, and both controls should be operated 
carefully together. The regeneration control 
should never be merely turned fully clockwise (as 
if it were a volume control) as this will not give 
satisfactory reception. 

Audio Amplifier 
This is built as a separate unit. A piece of 

paxolin is shaped as shown in Fig. 4, so as to 
clear the tuning condenser, regeneration control, 
and leave space for the battery. 

Small holes are drilled, and the resistors and 
other parts are placed with their leads through 
the holes, as shown in Fig. 4. The reverse side 

MINUETTE 
By F. G. Rayer 
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of the audio panel is shown in Fig. 5. 
The colour coding of the driver 

transformer TI, and output trans- 
former T2 applies to the transformers 
listed. Other driver and output trans- 
formers would be equally satisfactory, 
and the maker's connecting data should 
be followed. The leads pass straight 
down through small holes, and are 
bent over. A little adhesive under the 
transformers will hold them to the 
panel, in conjunction with the leads. 
Leave the two secondary leads of the 
output transformer free, for connecting 
to the speaker. 

Lead Lengths 

All transistor leads can be left quite 
long, as mentioned, but the soldered 
joints should still be made quickly. 
Cover all wires, including the ends of 
resistors, with sleeving. A few inches 
of thin flex are used for battery con- w1 
nections, terminating with the appro- 
priate positive and negative clips. 

When the audio amplifier panel is finished, it is placed in the position shown in Fig. 4. Two short 
bolts hold it there, with spare nuts so as to obtain 
about +in. space between the audio panel and the 
receiver panel. 

To battery -ve 
via On /Off 

switch 

yel low 

red 

green 

To slider 
of VR1 

February, 1962 

Fig. S -The reverse side 
of the audio amplifier 
panel. 

C7 

s<. ». .. ., .;} ..........._._.... 

Connections 
The leads shown in Fig. 5 can then be con- 

nected to their correct points: one lead goes to 
the switch (battery negative); a second lead passes 
to the 50k regeneration control; transistor Tr2 
base, which is joined to the 33k and 10k resistors 
(R4 and R5), goes to the 0.25µF condenser (CS), 
and, finally, a lead connects the battery positive 
side of the circuit to M.C., or the frame of the 
tuning condenser. 

After connecting speaker and battery, the 
receiver can be tested. Reproduction should be 

blue 

brown 
green 

I 
To battery 

+ve 

Hole for securing bolts 

clear and distinct. No further adjustments should 
be necessary, if the 500pF pre -set has been adjusted 
as described. If a meter is included in one battery 
lead, the resting (quiescent) current (no signal) should be around 5mA. This should rise to about 8mA to 15mA on peaks, with average speech or 
music, according to volume. 

Case and Rod 
A piece of silk or other thin material about 4in. square is placed over the speaker, and held with 

adhesive. Fit the threaded bush for the back screw, tightening it securely. The control knobs are removed, together with the nut of the 50k potentiometer, and one screw of the tuning con- denser. The receiver is then inserted in the case, and the nut and screw replaced, and tightened. Pointer knobs of reasonable size will be best for 
tuning. 

The aerial rod has a bracket to 
take two 6B.A. bolts, with +in. 
spacers, or spare nuts, between 
bracket and case, as shown in 
Fig. 4. A clearance hole is drilled 
in the case above the top of the 
rod. An insulated lead passes from 
the rod to the fixed plates of the 
tuning condenser. A small terminal 
on the side of the case would do 
for an external aerial connection 
instead. 

Equivalents 
The circuit will work satis- 

factorily with transistors of similar 
type, including surplus transistors 
in proper condition. Trl must be 
an R.F. transistor, or regeneration 
may not be obtained. Tr2 is an 
audio amplifier, and other types 
may need a change in value of R4, 
R5 or R6. Tr3 and Tr4 are best 
a matched pair for push -pull out- 
put. Some transistors may need 

(Continued on page 962) 
Rear view of the 'Minuette'. 
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RETURN -OF -POST SERVICE 
Wo offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt. 

* Hire purchase orders are subject to slight delay but this is kept to the absolute minimum 

"P.W. TUTOR" 
Everything in stock. Stage 1 Including brand new lightweight 
headphones, 39/6. Less headphones. 23/8. Stage 2 191-: Stage 3 

21/8. Stage 4 11 /6. All Stages 1 to 4 £4.8.8. Less headphones 
£3.13.6. All post free. Please note that the hardboard, wood. 
Terry Clips and cement not included. All items available 
separately -send for list. 

"P.W. MINI -AMP" 
Complete kit for amplifier £4.2.8. Whiteley Speaker P2.585, 
£1.4.0. Greencoat Gramophone Unit £5.8.0. All parts available 
separately. send for list. 

"P.W. CITIZEN TUNER UNIT" 
Kit 
gether 85.7.61 ALL/ -POST FREE nSeparate Bcomp+nents 
available. Send for Hat. 

AMPLIFIER KITS 
We have full stocks of all components for the Mullard 510. 
Milliard 3-3. Mullard 2 and 3 Valve Pre -amp, Mullard Stereo, 
Mullard Mixer. GEC 912 Plus. Fully detailed list on any of 
these sent upon request. 

for Audio Amplifiersg ". 9/5. GEC 912 4/6. 
Circuits 

po free.oalta 
MAINS TRANSFORMERS 

GILSON: W0741AB, 63 / , post tree; W0839, 48 /9, poet 2/8: 
PARTRIDGE: H300 /110. 77/6. post free; P4132, 7818, pest free; 
P3877, £6. post free: P4013, 86 / -, post free. 
ELSTONE: MT /MU, 45/-, Post 3/3: MT3 /M, 35/-. poet 3/. 
PARR EKO: P2631. 32/3. post 2/e. 

OUTPUT TRANSFORMERS 
GILSON: W0696A. W06962. 50/6. post2/6. W0710. W0710/8K. 55/6, 
post 218. W0892. 62/3, post free; W0767. 27/ -. post 1/6. W01796A. 
57/6. post 2/6. 
PARTRIDGE: P3667. 52/6, post 2J6; P4014. 98 /6, post free; 
P4131. 601 -, Post free; P3591A. 99/, post free; P5202, P5203. 951 , 
post free. 
PARMEKO: P2641. 28/ , Post 2 / -. 

"BRAND FIVE" RECORDING TAPE 
Standard Play: BOOft. (5')18/ -: 1.200ft. (7') 26/ -. 
Long Play: 900ft. (5n, 18/8' 1200ft. (511. 23/6; 1800ft. t'7). 35 /. 
Double Play: 1200ft. on, 37/6: 2400ft. an. 60 /. ("Wrest Free.) 

B.A.S.F. RECORDING TAPE 
Long Play: 210ft. (3 "). 9 / -; 900ft. (5'). 281-: 1200ft. (817. 351.; 
18001. (7'). 50 / -. 
Double Play: 300ft. (3'). 141-; 600ft. (41. 25 / -; 1200ft. (6'), 42/ -: 
1800ft. (51"). 58/ -: 2400ft. (71. 77/8. All Post free. 

TAPE RECORDING EQUIPMENT 
TAPE DEC KS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. 
B .S.R. 'T'D2 .. £8.19.8 £1.16.8 12 of 13/7 
Latest COLLARD TAPE AMPI ÌF6 22.12.6 12 of 19/- 

We now stock the Martin Recorder Kits. These are parti 
assembled kits for complete tape recorders. The Amplifier 
Printed Circuit panels are completely wired. but the assembly 
of this and external components Is left to the constructor. 
Very complete instructions are supplied. Send for leaflet. 
MODEL C for Collaro Studio Deck 211.11.0. 
MODEL B for BSR TD2 Deck, 28.8.0. 
CARRYING 

e abc e CASES. 
mplifiers and recks. 

cases 
Fitted with speaker. 

Model C Amplifier and Collaro Deck, 25.5.0. 
For Model B Amplifier and BSR Deck. 24.4.0. 
H.P. Terms available for amplifiers, cases and decks. 

TAPE PRE -AMPLIFIERS version ARMSTRONG 
Tape C Pre -amplifier. Price 

ready 
1made 0 Hire Purchase 

Deposit 23.8.0, and 12 monthly payments of 21.4.7. 
MULLARD TAPE C PRE-AMPLIFIER. We stook complete 
kits and all components. Send for list. 
MARTIN Kit for Collaro Studio Deck £8.8.0. 

LOUDSPEAKERS 
GOODMANS: Axiom 110 loin. £5.2.0: Axiom 112 101n. 

Axiette ein. £8.15.0 
X 

Axiom 300 12tn. 211.6.9; Axiom 
400 12ín. 216.1.0' Audoim 60 liess, 121n. £9.12.9; Trebax 
Tweeter 26.4.0: CX 500 Cross -oser unit 21.19.0. 
WHITELEY: HF 1016 10in. 28.4.0- HF 1012 loin. £5.2.8; 
1lFlle Bin. £7.0.9: T8111 81n. 26.10.0: T10 Tweeter £4.8.3' T359 
Tweeter 21.15.10: CX3000 Cross -over unit £1.11.8: C5I1500 
Cross -over unit 22.0.0. H.P. Terms available. 
* TERMS OF BUSINESS 
Cash with order or C.O.D. We charge C.O.D. orders as follows 
Up to £3. minimum of 312. Over £3 and under £5, i /8. Over £á 
and under £10. 118. Over £10, no charge. Postage extra on 
CASA orders under £3 except where stated. Postage extra 
on Overseas orders irrespective or price, 

WATTS RADIO 
(MAIL ORDER) LTD. 

GRAMOPHONE EQUIPMENT 
Hire Purchase ALL LATEST MODELS 

ALL POST FREE 
RECORD C 

Price 
Deposit 

Mtbiy/Pmts 

GARRARD AUTOSLIM 
(GCB PU) 28.5.0 21.13.0 12 of 1218 

COLLARO C60 (GP67 PU) 
.. 

£8.5.0 21.13.0 12 of 1218 
GAItRAItD RC210 (GCBPU) £10. 6.0 £2. 2.0 12 of 15/4 
B.S.R. UAI4 (TC8 PU) .. 27.19.6 21.12.6 12 of 12/3 
B.S.R. UAI4 Monarch 

(TC8S Stereo /LP /78) 28.19.6 21.16.6 
SINGLE RECORD PLAYERS 

GARRARD TA (GC8 PU) .. £8.10.0 21.14.0 12 of 13 /- 
B.S.R. TUI2 (TC8 PU) £4.10.0 £1. 5.0 3 of 21.5.0 
E.M.L (Acos Stereo /Mono PU) £8.15.0 £1. 7.0 12 of 10 /6 

TRANSCRIPTION UNITS 
GARRARD 411F (GC8 PU).. £18.18.0 23.16.0 12 of £1.7.8 
PHILIPS AGING £14. 3.6 22.17.6 12 of 21.0.9 

Many of 
the 

e 
above can 

b suppli details. for 
reo working. See our 

rSTEREO COMPONENTS 
ganite 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. 
Pick -up cartridges. B.S.R. TC8S 22.5.11. Turn-over type for 
Stereo. L.P. and 78 records. List of all components for Mullard 
Stereo Designs is available. 

TRANSISTORS 
MULLARD. Reduced prices. Current prodaotfoa Mee. 
not rejects. All in makers' boxes. 
OC44, 11/-; OC45, 10/ -- OC70 and OC71, 8 /8: 0072, 8 / -' 0072 
Matched Pairs 16 / -: 0018.8/ -: 0081. 8 / -; 0C170, 13/6; 171. 14/6. 
Postage 3d. on each transistor. 

TRANSISTORISE YOUR CRYSTAL SET 
We have two new designs for Transistor amplifiers which can 
be used to greatly improve the signal from any crystal set. 
Leaflet available. 

RLD4 Kit. One stage 121- post free. 
RLD5 Kit. Two stage 21 /- post free. 

The kits are easy to build and very detailed instructions are 
supplied. 

MULLARD CATHODE RAY TUBES 
ALL AT THE NEW REDUCED PRICES 

We both y fresh) n Mullard Lumena(Re- builds 
(Brand 

with re- 
claimed bulbs -all other parts brand new). List of types avail - 

LATEST TEST 1ETERSA 
Hire Purchase 

Cash Price Deposit Mthly /Pmts. 
AVO Model 8 Mark II .. £24. 0.0 £4.16.0 12 of £1.15. 2 
AVO Model 8 with 

leather carrying case .. 227.18.0 25.12.0 12 of £2. 0.11 
AYO Model 7 Mark H .. £21.10.0 £4. 4.0 12 of £2.10.10 
AVOMultiminor .. 29.10.0 21.18.0 12 of 14/4 
AV() Muitlminor with 

leather carrying case .. £11. 9.0 £2. 5.0 12 of 17 /- 
TAYLOR MODEL 127A .. 210. 0.0 £2. 0.0 12 of 15 /- 
CABY A -10 .. .. £417.6 £1. 7.6 3 of £1. 6.8 
CABY B -20 .. 20.10.0 £2. 0.0 3 of 21.13.4 
Full details of any of the above supplied free on request. 
The AVO Models 7 and 8 are both latest models from current 
roduction -not to be confused with Government Surplus. 

JASON FM TUNER KITS 
We supply kits for all the Jason FM Tuners. Fully detailed 
lists available. Kits are complete with all valves and instruc- 
tion manuals -definitely nothing else to buy. 
FMT1 Standard Tuner with est. power supply. 28.19.8. Power 
pack kit, 22.12.6 extra. FMT2 Standard Tuner with internal 
power supply. £10.9.66,, leas power supply, £8.9.6. FMT3 Fringe 

210.9.6. 
with 

e Mercury 2 FM /TVs6 and 
212.7.8. ceLess uer. power 

supply. £11.7.6. Power pack Kit. £2.12.6 extra. JTV2 
FM /TV Sound Switched Tuner. Internal Power supply. 215.17.6 
IMPORTANT. -Please state TV Channels required when 
ordering Mercury and JTV Kits. 
INSTRUCTION MANUALS. Booklet for FMT1. 2 and 3, 2/10. 
Mercury 2, 3/10. JTV2. 3/10. All post free. HIRE PURCHASE 
terms available on any kit. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 

EQUIPMENT. AMPLIFIERS. Any will be sent free 
request. 

HIRE PURCHASE TERMS 
are available on any item. Repayments may be spread over 
3. 6 or 12 months. Details as follows: Three months: Deposit 
6/- in the E. Service charge 5 per cent but minimum charge 
of 10 / -. Six and Twelve months: Deposit 4/- in the C Service 
charge 10 per cent, but minimum charge 20 /. 

12 of 18/7 

54 CHURCH STREET, WEYBRIDGE, SURREY 
Telephone: Weybridge 4556 

Please note: Postal business only from this address 
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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 miniature valve radio with 39/6 This world -famous hybrid receiver has the BIG SET features. Covers achieved remarkable success. Tremen- all Short, Medium, Long waves dous performance with Hi -gain valve 10 -2000 metres (5 coils). Smart detector PLUS two Ediswan transistor all satin silver ali. front panel =:? amplifiers which are supplied assembled, with engraved dials, etc. Ball , only 3 wires to connect. Large precision bearing, air spaced variables, dial, 7 x 4in., wich 2 pointers, bandset Size only 6I x 3} x 4in. Battery I + -4 Ñ and bandspread, dual slow -motion lasts months. No drilling. Total ,. .a drivers, air spaced variables. Punched building cost including punched t - - chassis 8 x Sfin. Batteries last months. chassis, valve, front panel, one Covers I0 -2000 metres (5 coils). Total coil for 20-60 metres, nuts, l building cost including chassis, valve, bolts, wire, Step -by -step pic- 
torial plans, 3916. P. & P. 21 -, 

2 transistor stages, 2 coils 20 -60 and 55 -190 metres. Step -by -step pictorial plans, nuts, bolts, wire 8816. P. & P. 216. Plans only, 216. Additional coils and electrical bandspread optional extras. THE CLIPPER. As above but one transistor stage, 7916. P. & P. Parts sold separately. Full plans, parts list, 21 -. 216. Optional Front Panel, Silver Hammer finish, all holes, 619. THE CLIPPER CR 45 
1E6.17.6 This A.C. Mains receiver is the latest model in the famous CLIPPER Series and combines really top performance with superb professional finish. It is the finest ALL BAND receiver at the price with a new high gain circuit using ECC81 double triode, EL84 output, EZ80 full wave rectifier. Power output 3} watts for 2/3 ohm speaker. Covers 10 -2000 metres (5 coils). World -wide reception. Outstanding features include 3 planetary slow motion drives, separate electrical bandspread, air spaced low loss variables, satin silver dials, silver hammer front panel. Total building cost, including 10 x 5 }in. punched chassis, valves, front panel, 2 coils 20-60 and 55 -190 metres, nuts, bolts, wire, etc., 10 pages pictorial plans, E6.17.6. P. & P. 316. Optional extra. Modern styled Cabinet, rear panel, silver hammer finish, 27/6. Parts sold separately. Full plans, parts list, 10 pages, 316 post free. 

No technical knowledge required to build these fine receivers. Send 3d. stamp for illustrated leaflets, testimonials, etc' Advance details now available for the NEW 1962 CR 66 A.C. SUPERHET COMMUNICATION RECEIVER. CODAR RADIO COMPANY, COLEBROOK ROAD, SOUTHWICK, SUSSEX G31 RE Tele. 3600. G3IPA 

"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 to get to the top. It will take 
time, it will take effort, it will take 
courage, and on top of all this 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., M.I.N.) 

Principal: 
BRITISH NATIONAL RADIO SCHOOL 

Red Lion Court, Stalbridge, Dorset 
Britain's premier Radio Correspondence School 
specialising in City and Guilds examinations. 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW TESTED AND GUARANTEED 
FOR THREE MONTHS sea 7/6 nBAli 8/. 'IDs 41- DFea 8l.- E941 9/. PCL84 7/- 103 8/- r;BEii 71- 1_AH.Y 10 / -I DH78 7/8 EF80 8/- P5.81 12/6 1E1 8 /- ';P.H6 5/9 12AT7 6/- ÚH77 6/. EF86 9/. PL82 

7/- 
11'3 /6 6ÚJ6 5/9 12AÚ 9:1,91 7 5/8 DH142 8/8 9:1,91 4/- PL83 1FÚ1 8/- 6007 8/9 12AX7 8/- ÚH150 10 /- 91E92 5/6 PY81 1FD9 7/5 6B87 1313E6 8/8 DK91 7/8 EL41 9/ P18 

6/9 
1L4 5/9 6BW6 

10/6 
7/6 i2BH7 10 /6 ÚK92 7/6 EL84 7/- I'Y83 7/6 lys 8l- 613ä'7 7/- 12K80T11/- ÚK96 8/- EM84 10/. E19 11 /6 11.10 7/8 6010 9/- 1.2í/70T 7/8 DL93 7/6 EM85 10 /- U26 9/6' 11.11 7/6 602 4/- 16A5 9/- DL94 6/6 EY51 7/6 U51 7/6 11t5 8/- 6F12 4/- 25A60 8/8 ÚL96 8/- EY81 10/- U76 7/6 185 6/- 6H6uT 2/- 25LiiGT 7/6 EBel 4/- EZ40 7/6 U78 5/- 

11)5 5/8 6Klu 5/6 30010 6/9 EBF80 18/8 EZ81 6/9 CH42 9/0 3(24 8/. 1K8i 8/- 30L1 7/- ECC81 5/- KT33C 8/- ÚF41 8/6 :384 /6 61470 5/6 35L6GT 9/- F:Cxe2 5/8 KT66 11/e UL_41 8/6 
5114G 7/6 68N7UT 8/. 3.524äT 8/- 41X44 7/6 018 e/ó W7ú 18 51730T 5/- 6260 7/8 53KÚ 10 /e ECF80 8/8 019 7/8 W142 8/6 55411 9/6 6X4 5/ 5763 7/8 F.CF82 8/- N709 7/- X17 7/6 6AK6 8/8 6X51.3 5/- 80 81- ECH42 9/- PCl'84 6/9 X142 9/- 6AL5 4/. 6X3OT 8/- 1)A891 7/6 tCHS1 10/- PCF80 8/9 X150 9/- 6AM6 4/- 707 7/6 DAF96 8/- ECL80 8/8 PCF82 7/- Z77 4/. 6ÁT8 8/ 187 9/6 DP91 7/8 ECM) 9/- PCL82 8/- Z1)17 7/8 High Stability Resistors 1W 5/ 50 D to 1M, 90. Midget Ceramics 500 v. 9d. Caen. Super duality fie., 6d. yd. Plugs 9d. Sookeu 9d. Silicon H.T. Recto. 250v. S00 MA lia, z fin. 17/8. Coolant Cooled 250v, 50 MA 8/8. 85 MA 8/8. 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES. D. P. switch 4/- Less switch 2 /8. Values 10K to 2M, BOA 070 v. holders 9d., !Screens 9d. 

VALVES MATCHED IN PAIRS EL84 17/., N709 17/ -. 6V60 17/ -, 6BW6 18/- Per pair. Pugh Pull O.P. Trangfonners for above 3.15 11 14/6, P. .1 P. 1,6. 1225. P.M. Speakers 
i O 24/6. Baker's "Selboret" 1215. 15 G 12W, 90/ -, 121u. Stereo Model, 27.7.0. 

SETS OF VALVES 
DK96, DF96, DAF96, DL96 

or DL94 E7 /6 
F.L4H142' Z4ä1 

R 87 6 10.3, 1F1, 1FD1, lvi 27/8 UCH42, ÚF41, UBC41, 1E3, 114, 195, 344, or 3V4 19/8 ÚL41. ÚY41 85/. Postage and packing 6d. Over 01 post tree. C.O.D. 2/6. 
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FAULTS IN VHF7F.M. 
RECEIVERS 4-Transistor Sets 

By G. J. King 

(Continued from page 826 of the January issue) 

the speaker or across a resistor connected in place 
of the speaker. The resistor should have a value 
equal to the impedance of the speaker which it is 
to replace. 

The signal generator should be accurately 
adjusted to the F.M. I.F., after which the core 

EVERAL of the more common faults in the in the ratio detector winding of the transformer 
final stages of VHF /F.M. receivers were dealt with (e.g., L29 in Fig. 9) should be carefully adjusted 
last month, but a confusing symptom is the for minimum output. The ratio detector is in 
presence of hum and distortion. The treble- correct balance when it does not respond to an 
diode -triode valve (see Fig. 9, last month) often amplitude -modulated signal. In practice, how- 
produces the above symptom, particularly that ever, there is usually some residual frequency - 
type of valve which is designed for A.C. /D.C. modulation of the generator signal so zero output 
operation, such as the UABC80. One complaint is rarely accomplished. 
in this respect was that hum and distortion A series on VHF /F.M. receivers would be in- 
occurred, on F.M. only, a little while after the complete without reference to combined F.M. /A.M. 
receiver has been switched on. It was discovered models using transistors, and the remainder of this 
that the fault was fairly consistent and that it series will be devoted to such sets. 
could be almost cleared by detuning. Replacing There is no doubt now that transistors are 
the valve cleared the trouble completely, but a going to take the place of valves in almost all 
subsequent check on a valve tester failed to reveal types of electronic equipment of the domestic 
the trouble. category. Industry is already using vast quantities 

This is one of those cases where a faulty valve in special instruments, control systems, computers 
can only be discovered by substitution. Once the and the like, and there has also been an almost 
faulty stage has been located, quite a lot of time complete changeover from valves to transistors in 
can often be saved simply by substituting the the popular A.M. -only portable sets. 
associated valve before detailed tests are carried 
out. 

If distortion is present on both A.M. and F.M., 
attention should be given to the common A.F. 
stages. A typical cause of such trouble is a leak 
in the A.F. coupling capacitor (C58 in Fig. 9). 
This puts a positive voltage on the grid of the 
output valve and causes it to pass mach more 
anode current than is good for it. The valve thus 
becomes very hot and the voltage across the 
cathode bias resistor rises above that given in the 
service manual. 

Similar distortion, particularly at high volume 
levels, should lead to a check of the A.F. amplifier 
load resistor, such as R24 in Fig 9. if this goes 
high in value the distortionless output of the stage 
is considerably limited. 

Balance 
Severe distortion on F.M. only, which can be 

reduced by detuning slightly, is often caused by 
unbalance in the ratio detector. This may be due 
to one of the ratio detector diodes going out of 
balance. Some sets use germanium crystal diodes 
for the ratio detector instead of the diodes in a 
multi -electrode valve. These are more prone to 
unbalance effects; in fact, one of the crystals may 
go open- circuit completely. This not only causes 
severe distortion but it also considerably reduces 
the output on F.M. 

The ratio detector can be balanced by applying 
an amplitude -modulated F.M. I.F. signal (usually 
at 10.7Mc /s) to the control grid of the last I.F. 
valve and recording the output either on the 
speaker or on an output meter connected across 

Noise and Reliability 
The new alloy diffusion technique has made the 

manufacture of VHF transistors possible. These, 
which are able to operate up to 200Mc /s, are find- 
ing their way into VHF /F.M. receivers and tele- 
vision sets. A fully transistorised television turret 
is already available. 

Apart from the smaller power requirements and 
resulting improved efficiency, transistors are also 
proving to be far more reliable than valves. This 
means that, while, in the past, transistors were 
employed essentially for miniaturisation, their use 
in the future will also be for reliability, and for 
that reason they will be exploited on an increasing 
scale in equipment which, by reason of its nature, 
does not particularly require to be made smaller, 
such as television receivers, radiograms, audio and 
hi -fi amplifiers, tape recorders and so on. 

For the present we will concentrate on the 
transistorised VHF /F.M. set. In Fig 11 is shown 
the circuit of the VHF tuner of such a receiver. 
The two transistors are of the alloy diffused type 
and the circuit is based on the popular Perdio 
Portable, Model 95 which uses a total of nine 
transistors and five crystal diodes and is designed 
for A.M. and F.M. reception. 

Common Base Mode 
Transistors Trl and Tr2 are operated in the 

common base mode. That is to say the base is 
earthed to the signal while the input signal is 
applied to the emitter. The collector is loaded in 
the usual way with the tuned circuits, across which 
the output signal is developed. 
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This arrangement, of course, is analogous to 
the valve earthed grid circuit, where the grid is 
earthed so far as the signal is concerned and the 
input signal is applied to the cathode circuit and 
the anode loaded with a tuned circuit across which 
the output signal is developed. For those not fully 
conversant with transistors, it should be noted that 
a transistor can be likened to a triode valve in 
certain respects, with the base being equivalent to 
the grid, the emitter to the cathode and the collector 
to the anode. 

Transistor Trl is the R.F. amplifier for VHF. 
The aerial signal is coupled through Cl to the 
wide -band input circuit comprising LI and C2. 
The loaded Q of this circuit is quite low, so the 
circuit responds to the whole of Band II. The base 
is held at chassis potential (earth) so far as the 
signal is concerned by C3 (it should be noted that 
battery negative is, in fact, the chassis or earth 
line, this being the opposite to the circuitry in 
most transistor portables). 

Biasing 

The base of Trl is biased by the potential 
divider formed by R1 and R2 across the battery 
and thermal stability is maintained by the emitter 
resistor R3. Coil L2, C4 and CS form the col- 
lector tuned load, and the R.F. tuning section of 
the gang C5 is coupled to the oscillator counter- 
part in the usual way. The capacitor, C6, con- 
nected between the emitter circuit and base pro - 
vides a degree of feedback. 

The amplified signal is fed to the frequency - 
changer stage, Tr2, through C7. In this particular 
receiver, it will be seen that the signal can either 
be applied to a conventional aerial socket 
from an outside aerial or, in good signal areas, 
from a simple telescopic rod aerial. 

For the sake of completeness and to help new- 
comers to transistor circuits achieve a better under- 

V 

Pod 
aerial 

Chassis 

o 
External 
aerial 

socket r 
Aerial feed 

to AM. 
section 

C3 
0.047 

}iF 

0.047 
pF 

C5 

R1 
47k 

WIRELESS February, 1962 

standing on the basis of comparison, the equivalent 
valve earthed -grid R.F. ampifier is given in Fig. 12, 

The Frequency- Changer Stage 
Transistor Tr2 performs the dual functions of 

local oscillator and mixer, and for this reason the 
stage is often called a " self -oscillating mixer ". 
Again, the input signal is applied to the emitter, 
but this time across L3. The base is connected to 
chassis through C8 and is biased by the potential 
divider R4 and R5. The emitter resistor, R6, pro- 
vides thermal stability (to prevent thermal run- 
away) and C9 gives a little feedback. Further feed- 
back is provided by CIO. 

The oscillator tuned circuit comprises L4, C12 
and C13, and is coupled to the collector through 
C11. C12 is the oscillator section of the tuning 
gang which is ganged with the R.F. section. 
Capacitors C4 and C13 respectively are R.F. and 
oscillator trimmers. 

10.7Mc /s intermediate Frequency 
The stage is caused to oscillate at the frequency 

governed by the tuned load described above by 
regenerative feedback provided by C14, between 
emitter and collector. 

The collector is also loaded by the tuned circuit 
L5, which forms the primary of the I.F. output 
transformer, L6 being the secondary across which 
the coupled LF. signal is developed for feeding to 
the I.F. stages of the receiver. In common with 
most F.M. receivers, the intermediate- frequency is 
10.7Mc /s which, of course, is obtained by the VHF 
signal heterodyning with the oscillator signal in 
Tr2. 

When the receiver is switched to " F.M.", switch 
SI is closed, so that the VHF tuner section is 
working normally, but when the set is switched to 
" A.M. " SI is open. This, of course, cuts off col - 

(Continued on page 961) 

-7.15V 
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CB R4 
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25OpF 
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Fig. I I--The VHF section of a combined F.M.,'A.M. transistorised portable set. 
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SURBITON PARK RADIO LTD 
for POST HASTE POST FREE SERVICE 

E.M. TUNERS 
JASON F.M. TUNER KITS We are the Authorieed Jason Dealer and the whole kit is as supplied by them. You can therefore mfely return 
to Jason tot alignment without them rejecting it for non -standard components. We can also align for the standard charge. 

FMT1 Is the standard variable tuner for cabinet mounting, m 
powered. Supplied complete with four EF91 valves 16.17.6 
Hire purchase deposit 11.7.6 and 6 monthly 61,1.8 

FMT1 Power pack ready drilled chassis complete 12.12.6 
FMT2 Is a new tuner m a modern case, green, which can be used 

for shelf or cabinet mounting, and has the space for power 
supplies if required. Supplied complete with four EF80 
vulvae 67.17.6 
Hire purchase deposit 11.11.6 and 8 monthly 61.4.4 

FM12 With power. Complete kit 69.15.0 
Hire purchase deposit 61.19.0 and 6 monthly 11.9.4 

FMT3 le the irioae version and should be used when farther than 
70 miles from the transmitter. Supplied complete with 6 
valves 19.12.8 
Hire purchase deposit 41.18.8 and 6 monthly 11.9.0 

FMTB With power. Complete k:t 112.0.0 
Hire purchase deposit 12.8.0 and 8 monthly ..... 61.8.8 

The Instruction book is Included in all kits, but otherwise 2/8. 

JASON SWITCHED TUNERS 
The JTV/2 and Mercury 2 are both of the pre -set station type with the 
addition of BBO and ITA sound. They use the latest 'Fireball" turret 
and the A.F.C. ensures freedom from drift. The Mercury 2 fe for cabinet 
mounting with external power, the JTV /2 has the same tuning heart, with 
power supplies mounted in a case, and can be used for shelf or cabinet. 
JTV /2 Complete with valves and book 114.15.0 

Hire purchase deposit 68.0.0 and 12 monthly 
Mercury 2 complete with valves and book 

11.1.8 
£10.15.0 

Hire purchase deposit 12.8.0 and 8 monthly £1.4.0 
Power pack kit for Mercury 2 ready drilled chassie £2.12.6 

Instruction book for switched tuners 4/- each. 

REQUIRED CHANNELS MUST BE SPECIFIED FOR SWITCHED TUNERS 
A more detailed list can be sent open request. 

ALL JASON TUNERS ARE ON DEMONSTRATION, AND ALWAYS IN 
STOCK. 

READY BUILT TUNER 
F.M. Tuner Aligned and assembled, using Philips tuning head with 

ECC85, EF85, EF86, EZ81 and EMS', with 2 diodes. 
SELF POWERED. In enamelled metal case. 
UNREPEATABLE BARGAIN CASH 68.8.0 

JASON ARGUS 
Transistor 2 wave band A.M. Timer In attractive 
wooden use Kit 67.10.0 
Book 8/6. Lese transistore £8.10.0 

MARTIN RECORDAKITS 
We are able to offer for the first time, a proprietary range of Recorders in kit 
techniques and prices, should you wish to assemble yourself. The components 
having all the improvements B.B.E. and CoNaro make from time to time, 
which enable anyone to build. We are confident you will find these Recorders 

B.B.E. TDB Monardeok, latest model 59ín. spools CASH 89.9.0 
Hire purchase deposit 11.19.0 and 6 monthly 11.8.4 

Tape Amplifier for B.S.R. deck, printed circuit ready wired, with 
ECC83, ECL82, EM88 and EZ81. Complete with at plugs, 
sockets, panels, knobs, etc. The whole amplifier mounts on 
to the deck, making a Belt -contained unit... CASH PRICE 18.8.0 
Hire purchase deposit 61.14.0 and 6 monthly 01.5.8 

Cabinet for above Including 7 x Sin. speaker £4.4.0 
Total kit as above. CASH 122.0.0 
Hire purchase deposit 14.10.0 and 12 monthly 21.12.1 
The above recorder can be supplied complete with Ric: 
tape assembled and tested for CASH PRICE 125.0.0 
Hire purchase deposit 96.0.0 and 12 monthly 11.18.8 

Collard Studio Deok. Very latest model 3 speeds 212.10.0 
Hire purchase deposit 62.10.0 and 8 monthly 11.7.6 

Tape Amplifier for Studio Deck, with ready wired printed client, 
control and input panels, mains and output trans., com- 
plete with knobs, plane, screws, etc., EP66. ECC83, EM84, 
EZ81, 0A81. and 2 E L84, 3 watts output. Magic eye, Radio 
and Mic. Inputs. EX L/S socket, Tone control. Can be 
used as an amplifier COMPLETE CASH 211.11.0 
Hire purchase .1 ep,,slt. £2.7.0 and 8 monthly 11.5.6 

or assembled form. This enables you to take advantage of mans production 
used are the finest available, with BV A valves, and the decks are the iateet 
heads, etc.: The amplifiers are packed in special cartons with instructions 
very good value, they have been built up to a standard and not down to a price. 

Cabinet for above Including 9 x Sin. speaker 15.5.0 
Total kit. as above. CASH 629.0.0 
Hire purchase deposit 18.0.0 and 12 monthly 12,2.2 

We can supply the above recorder, complete with tape and Mic , 

in a DE LUXE cabinet, assembled for 135.0,0 
THIS MACHINE IS LISTED 141.0.0 BY MAKERS AND 118 A VERY 

GOOD BUY. 
Hire purchase deposit 17.0.0 and 12 monthly 12.11.4 

Tape Pre -amplifier, for recording and playback, as above lees 
output stage, with power supplies 68.8.0 
Hire purchase deposit 21.14.0 and 0 monthly 21.5.8 

Microphone for the above recorders, Acos HIC 40, 25/ -. B/C ping 4/6. 
Synohrotape Sin. 60011. 15/- Sim 900ft. 19/6 

Finest 51in. 850f t. 19/0 Blin. 1200ft. 22/8 
Boxed lin. 1200ft. 22/8 7fm 1800ft. 38/8 

Tape Recorder Speaker Cabinet, corner, 20 x loin. High dam finish 
In two -toue Grey "Vynafr" 12.15.0 

With 9 x lin, high dux speaker 14.0.0 
Marriott Tape Heads, 4 track R /PB & Erase with mounting plate 

for Collard deck. 14.4.0 
List price f3r this head set is 18.14.0 pair 

GRAMOPHONE EQUIPMENT 
B.S.R. UA14 TC6111 cartridge 

Hire purchase deposit £1.11.0 and 6 monthly 
Collard U60 Autochanger "O" cartridge 

Hire purchase deposit 11.15.0 and 6 monthly 
Garrard "Autosflm" 6712 cartridge 

Hire purchase deposit 11.17.4 and 6 monthly 
Philips A01018 New semi -auto player 

Hire purchase deposit 13.8.6 and 12 monthly 

17.15.0 
11.4.0 

68.15.0 
11.8.8 
£9.3.4 
21.7.8 

114.3.8 
11.0.2 

MINI AMP P/ V7 November Issue, Resistors 6 / -, V/C 6/ -. Condensers 
9 / -, Transistors V6/ß2 9 / -, OC71 8/8, 0072 pr. 18/ -, TITI 13/ -, TIT2 9/9, 
P l'9 3/8, Press studs 1 /-. Speaker 7 x 4iu. 17/6, Group /b 2/9. All the above, 
if ordered at one time, 14.15.0. Diagram may be obtained from "Practical 

Wireless", 6 / -. 

CITIZEN P.W. Transistor tuner, December lean, Resistors 5/ -, 
Condensers 11/ -, W IC3/8, 0A70 8 / -, Group boards 2/9 es Transistors 31/-, 
set, Coil set 22/6, RA'-iW 12/8. J.B. 12/6 with trimmers. 

TRANSISTORS 
MULLARD HAVE REDUCED THE PRICE OF MANY TYPES TO 

0C44 11/, 0045 10/ -, 01-7 0 8/6, GC7I 8/6, Di'.; 8/ -, OC75 8 / -, 01276 8/ -, 
01270 8/ , 01261 6 / -. ABOVE ARE THEIR NEW LIST PRICES. WHY 
BUY SURPLUS? MATCHED PAIRS ONLY. Millard OC77 at 16 /- pair. 

TRANSISTOR SUPERHET KITS 
"PRACTICAL WIRELESS" POCKET SUPERHET 
OSMOR printed circuit version. Clamor Rod aerial 10 / -. I.F.T.s and Ose. 
Colle, 22 /6. Oemor Driver, 11 /6. Oster Output, 10/8. Bet MULLARD 
transistors, 53 /6. OÁ81 Diode. 3/ -. J.U. Gang, ill -. Trimmers, 2/8 pr. Oct 
Condensers, 15/ -. Set Resistors, 8/6. Ardente Vol. Control, 8/, Ardente 
WIC, 316. Speaker, 19/10. Hardware, 4/8. Punted Circuit, 9/ -. Case and 
Knob, 7/8. Dial, 64. Battery P1'4, 2/ -. Leadet giving full illustrated. details, 
1/9. AU the above components el purchased at one time 69.8.0. 0861OR 
undertake to align thie receiver for a charge of 10 / -. Modification Kit, 10 / -. 
New contemporary case, 12/8. 

"WEYRAD" 
WEYMOUTH RADIO 6 Transistor Superhet using the P50 coils, as they 
advertise in this journal P60 /lAC Osc: Con, 5/4., P50/2CC 1st and 2nd 
LF.T.a, 5/7 ea. P50 /3CC 3rd LF.T., 61 -. IiA2W Rod Aerial, 12/6. LFDT4 
Driver, 9/8. PCA1 Printed Circuit, 9/6. Instruction Book, 2/ -. Set Resistors, 
7/6. Vol. Control D.P., 5/1. Set Condensers, 20i , J.B. Gang, 11 / , Beehive 
Trimmers, 1/8 ea. WIC, 3 /8. Dial and Knob, 3/8. Battery PP11, 6/6. OA81, 
3 / -. Set MULLARD transistors, 88/8. 35 ohm 51m round L /8, 15/ , 
Car Aerial Coupling Coil, 1/ -. 

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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THE WORD MÁXI[`Q IS TRADE MARK 
i REGD. 

OF DENCO (CLACTON) LIMITED 
IT IS ALSO A GUARANTEE OF 

WORKMANSHIP & TECHNICAL PERFORMANCE 

OUR RANGE OF PRO- 
DUCTS IS SO GREAT THAT 
WE NOW HAVE TO 
REQUEST THE AMOUNT 
OF 116 FOR OUR GENERAL 
CATALOGUE AND TO 
SAVE YOU POSTAL ORDER 
POUNDAGE CHARGE WE 
REQUEST SEND 116 IN 
STAMPS. 

COMPONENTS FOR USE WITH THE "PRACTICAL WIRELESS" 

AN AMATEUR COMMUNICATIONS RECEIVER 
PU3L SHED JULY /AUGUST 1961) 

COIL TURRET-CT7, 13 
This turret is the basic portion of the CT7. It 
comprises cadmium plated steel frame (size 51' deep 
x 4}" high x 34" wide), silver plated contacts, poly- 
styrene insulation and a rotary turret movement 
incorporating Aerial, Mixer and Oscillator coils for 
the three bands 1.5-4 Mc /s, 4-12 Mc/s and 10 -30 
Mc/s. PRICE 751 - 
Coil strips for the long and medium wavebands 
may be purchased separately for incorporation in 
the turret. PRICE 1016 each 
The turret requires a 315pF tuning capacitor. A 
suitable 3 -gang component with ceramic insulation 
is available. PRICE 191 - 
Air spaced concentric trimmers, 3/30pF. 

PRICE 316 each 

SCALE ASSEMBLY-S1 
Comprising basic 5 waveband glass scale for use 
with 315pF tuning condenser, back plate, pulleys, 
rubber scale mounts, pointer, cord, drum, spring, 
drive spindle, screws, nuts and spacers. 

PRICE 191 - 
BEAT FREQUENCY OSCILLATOR COIL - 
BFO.2 /465 /kcs. 
A compact coil wound on a bakelite former and 
enclosed in an aluminium screened can. PRICE 5/- 
I.F. TRANSFORMER- IFT.11 /465 kc /s 
(Four required) 
A miniature I.F. Transformer for 465 kc /s. Perme- 
ability tuned, litz wound coils, enclosed in an 
aluminium screening can 11' high x it" square. 

PRICE 616 each 
2LEASE SEND S.A.E. WITH ALL ENQUIRIES 

DENCO (CLACTON) LTD., (Dept. P.W.) 357/9 Old Road, Clacton -on -Sea, Essex 

KITS THII T ̀  BUILD THEMSELVES' 
HI -FI quality printed- circuit amplifiers, 
supplied checked and assembled 
Complete with valves, transformers and 
everything down to wire cut to length. 
Produced by the makers of amplifiers for some of today's best 
known recorders and backed by years of experience in audio 
design. The specially designed kits offered here sec entirely 
new standards of performance and finish for the home 
constructor. Amplifier available separately or with case and 
speaker and deck. EASY TO FOLLOW INSTRUCTIONS. 
All equipment complete and guaranteed. 
From radio dealers, or in cases of difficulty please write direct 

FOR HIGH QUALITY 
TWO & FOUR TRACK TAPE RECORDERS 

AMPLIFIER 'C' for Collaro Studio Deck (illustrated above). I I gns. 
Case and Speaker for above. 5 gns. 
AMPLIFIER 'A' (4- TRACK) for BSR Monardeck. 9 gns. 
AMPLIFIER 'B' (TWO TRACK) for BSR Monardeck. 8 gns. 
Two -tone covered wooden case with speaker for above, 4 gns. 
KIT 'A' with Deck, Case and Speaker. 24 gns. 
KIT 'B' with Deck, Case and Speaker. 21 gns. 
KIT 'C' with Case, Speaker and Deck (as illustrated). 28+ gns. 

N I All amplifiers supplied assembled on printed circuit boards with valves. 

MARTIN 
RECORDAKITS 

Leaflet free on request. 
Set of full instructions for 
any one model 216d. post 
free. (Allowable on pur- 
chasing kit). 

COUPON BRINGS DETAILS 

MODEL C 

I MARTIN ELECTRONICS LIMITED, 
155 HIGH ST., BRENTFORD, MIDDX. 

I Leaflet on Martin Recordakits please 
I NAME 

ADDRESS 

I (In Block Letters.) 

e 

e 

1 
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(Continued from page 958) 

Fig. I2 -The valve equiva- 
lent of the R.F. stage in 
Fig. II. Here, RI is for 
bias and R2 is the grid 

return resistor. 

lector current on Tri 
and Tr2, but it will be 
noted that the bases 
remain biased since the 
bottom ends of the pot- 
ential dividers, R2 and 
R5, are connected to the 
battery side of Si. This 
is done to prevent 
damage to the tran- 
sistors, which might 
otherwise occur owing 
to a rise in base voltage. 

Tracing Faults in the 
VHF Section 
The VHF section is often built into a self - 

contained screened box, and intermittent troubles 
on VHF /F.M. due to poor connections, dry joints 
and so on occur equally in transistor units as they 
do in valve units. However, owing to the cool 
operation of transistors, frequency drift ie: not so 
troublesome as it is with valve circuits, but printed 
circuits and inter- connections still give trouble, and 
should be investigated as described in previous 
articles should intermittent symptoms on VHF /F.M. 
develop. 

The alignment of a transistorised VHF tuner is 
sometimes more important than in vale units, 
for if the I.F. or oscillator alignment is mis- 
placed by a small amount, the local oscillator may 
fail over a section of the tuning range. 

Aerial 
Excessive " noise " on F.M. when a station is 

tuned in should lead to a check of the aerial 
system for, although the new VHF transistors are 
endowed with remarkably good noise figures, one 
is often tempted with a portable to use the smallest 
aerial possible, and while this is perfectly in order 
in areas of reasonably high signal where there is 
little kcal shielding, something better is required 
in shielded locations. 

If the VHF section fails completely, and the 
set operates normally on A.M., there is every pos- 
sibility that the VHF tuner is faulty. This can be 

PRACTICAL WIRELESS 961 

proved speedily by switching the set to " F.M." 
and injecting the F.M. I.F. from a signal generator 
across L6, for example. If the output from the 
speaker is loud and clear, then the tuner is 
definitely faulty. If there is no output, attention 
should be directed to the F.M. /A.M. changeover 
switching. 

In most cases of VHF unit failure, apart from 
dry joints and poor connections, the local oscillator 
section is to blame. This invariably gives rise to 
a " hiss " when the set is switched to " F.M. " and 
the volume control turned up full and, in some 
cases, there may be a sudden restoration of signals 
at certain settings of the tuning gang. 

L2 C5 

H.T.+ 
200V 

VHF 
Output 

Signal 
Input 

HT- 

Readings 

Much information on the operation of the 
transistors can be obtained by measuring the 
voltage across the emitter resistors (R3 and R6 in 
Fig. i). The voltages will be low normally, not 
much more than one volt, so a low reading volt- 
meter is essential, and to avoid loading the circuits 
unduly the voltmeter should also have a fairly high 
resistance or sensitivity. A 20,000í1/V meter with a 
full -scale deflection on the " low volts " range of 
2.5V to 5V is ideal. 

Tests are best made with meter positive con- 
nected to battery positive. With the negative lead 
connected to Trl emitter a reading of around 
0.85V would indicate that the transistor is passing 
collector current. On the same electrode of Tr2, the 
reading should be about 1.1V. Zero voltage woulu 
indicate either that the transistor is open- circuit or 
that the negative supply to the collector is missing. 
This supply should next be checked, if necessary, 
by connecting the negative of the meter to the col- 
lector. The voltage here should be almost equal to 
the negative line voltage, since the collector loads 
are of low resistance, though it may not be equal 
to the battery voltage owing to the voltage dropped 
across decoupling and filter resistors in the negative 
circuit from the battery to the VHF tuner. A value 
of about 7V is typical for VHF collectors. 

The base voltage can also be checked by con- 
necting the meter negative to base (positive still 
connected to battery positive). Base bias for VHF 
transistors is around 1V though it may be slightly 
higher on the frequency changer when oscillating 
properly. 

If the voltages deviate substantially from the 
above examples, the feed components should first 
be checked for continuity and value, and if 
normal, the associated transistor will, in most 
cases, be found responsible. 

The BASS Reflex Cabinet 
(Continued from page 950) 

(4) The radiation resistance will be greater at 
low frequencies, and therefore the power will be 
more efficiently transferred to the surrounding air. 
When compared with a similar loudspeaker 
mounted in a closed cabinet, a power gals of about 
3dB might be expected, as half of the power from 
a loudspeaker in a closed cabinet is wasted by 
being trapped in the cabinet. In actual practice 
the gain may be greater than 3dB when a bass 
reflex cabinet is used owing to the mote efficient 
transfer of energy to the air. 

The only possible disadvantage of the use of a 
bass reflex cabinet is that if the amplifier feeding 
the loudspeaker contains any hum, this will sound 
much more prominent than before, but the remedy 
for this is obvious. 

Care should be taken not to obstruct the vent 
or the front of the loudspeaker; at the loudspeaker 
resonant frequency the sound is radiated almost 
entirely from the vent. 

The frequency response should extend down to 
half the loudspeaker resonant frequency or- less; 
with conventional mounting, the bass output from 
a loudspeaker is almost negligible below its 
resonant frequency. 
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C lubNews -.] !E !fs! - E a EH] ..... !!!2 

AMATEUR RADIO MOBILE SOCIETY 
Hon. Sec.: G3FPK, 79 Murchison Road, London, E.IO. 

At this year's Radio Hobbies Exhibition in London, the society 
had their own stand, manned entirely by A.R.M.S. members. 
BRADFORD RADIO SOCIETY 
Hon. Sec.: M. T. G. Powell, G3NNO, 28 Gledhow A 
Roundhay, Leeds 8. 

The society's last spares sale in 1961 was held on November 28th. 
On December 12th, the development of time measurement was 
discussed by W. Barton, and amateur receiver construction was the 
subject of the lecture given by D. M. Pratt at the meeting on 
January 2nd. 

Future Events: 
January 30th -Use of simple test gear, by D. G. Enoch. 
February 13th -Field -day discussion and informal meeting. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little. 
over, Derby. 

The society's Open Night on December 13th was also appointed 
as the management committee meeting. On December 20th, 
members enjoyed the Annual Christmas Party. As there was no 
meeting on 27th December, those members who wanted to 
joined in a 160 metre net instead. Yet another surplus sale was 
held at the first meeting of the new year, on January 3rd. 

Future Events: 
January 10th -The year in retrospect -an opportunity for 

Members to see some of the activities of 1961 in photograph form. 
January 17th -A selection of communication receivers will be 

shown for members to compare. 
GUILDFORD AND DISTRICT RADIO SOCIETY 
Hon. Sec.: J. R. Barker, G3PDX, 35 Ganders Rise, Merrow, 
Guildford. 

All the entrants for the car treasure hunt, held on October Ist, 
managed to complete the course. The proposed 2 -metre equip- 
ment for the club net, was the subject of a talk given by Harry 
Mead at the meeting on October 12th. It was at this meeting that 
the society decided to enter the MCC top band contest, and so on 
November 1 Ith, 12th, 18th and 19th, the club took an active part 
in the contest, using the call sign G3FZC. On October 24th the 
club visited the Dorking group for a ragchew and films. 

Four club members took part in the RSGB top band contest 
which was held on November II ch and 12th. 
DUDLEY AMATEUR RADIO CLUB 
Hon. Sec.: S. E. Plumtree, G3OSP, 11 Wallows Wood, The 
Straits, Lower Gornal, Dudley, Worcestershire. 

On October 13th, members payed an outside visit to attend a 
demonstration of closed circuit television, hi -fi, tape recorders and 
audio equipment, and to see a film show. 
la A committee meeting was held on 20th October and another was 
held on 3rd November. On November 10th, members enjoyed 
a film show and on December 8th the Christmas dinner was held. 

REPORTS OF CURRENT ACTIVITIES 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Roninson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

Recent activities have included a talk on 2 metres by G8CB and 
a demonstration of hi -fi and stereo. On December 13th members 
took part in a ragchew. 

Future Events: 
January 10th-informal meeting. 
January 24th -Tape recorders. 

PETERBOROUGH AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: D. Byrne, G3KPO, Jersey House, Eye, Peter. 
borough. 

At the annual general meeting of the society, on the 3rd Novem- 
ber, S. Hunting was elected president, C. J. Guscott was elected 
chairman, and D. Byrne was elected secretary and treasurer. 
ROTHERHAM RADIO CLUB 
Hon. Sec.: S. J. Scarbrough, 25 Crawshaw Avenue, Sheffield 8. 

During November members took part in the MCC top band 
contest. In December the club's own Annual Competition for 
the G3KUH shield was held. 

The annual general meeting was held on January 3rd. 
SALISBURY AND DISTRICT SHORT WAVE CLUB 
Hon. Sec.: E. J. Spicer, 43 Vale View Road, South Newton, 
Salisbury, Wiltshire. 

Arrangements have been made for the club to show a series of 
films, fortnightly to members, and the first of these were shown on 
November 21st. Taped lectures are also a fortnightly attraction, 
and morse classes are given most weeks. 

SILVERTHORN RADIO CLUB - 
Hon. Sec.: K. Marley, G3810, 17 Luctons Avenue, Buckhurst Hill, Essex. 

Meetings are held every Friday at 8 p.m. at the South Chingford 
Community Centre. A club station is operated at constructional 
meetings on alternate Fridays. 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Nr. Leeds. 

The society's Brains Trust was held on December 20th and the 
meeting on January 3rd was taken up bye ragchew. 

Future Events: 
January 17th- Electronic timing devices, by S. Marsden. 
January 31st- Safety in the shack. 

WANSTEAD AND WOODFORD RADIO SOCIETY 
Hon. Sec.: K. Smith, G3JIX, 82 Granville Road, Waltham. stow, London, E.I7. 

At every Tuesday evening meeting, G3JIX gives a lecture on the 
requirements of the G.P.O. Radio Amateur's Examination. 

The "constructional project" at the moment is a C -R bridge, and 
each member is constructing one from the same basic design. 

P.W. MINUETTE 
(Continued from page 954) 

values other than 22012 for R9 and 
512 for RIO, to obtain full gain and 
distortion -free reproduction. 
Miniature H.F. Choke 

A miniature H.F. choke can be 
made by taking a ferrite slug and 
winding several hundred turns of 
fine gauge wire upon it. For good 
results, there is little latitude in 
resistor values, but condenser 
values are less important. Typical 
possible values, with marked values 
In brackets, are: 0.114F to 05µF 
(0.1µF); 025µF to 6µF (025µF); 
1µF to 6µF (2µF); 61.4.F to 50µF 
(30µF). 

Mother view of the set. 

a 

q 
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SPECIAL BARGAIN OFFER ! 

RECORD PLAYER KITS 
AUTO CHANGER Kir-Comprising three 
Units, Contemporary styled Cabinet - 
2 valve, 2 watt amp. and 7 x 41n. quality 
speaker. Variable tone and Volume Con- 
trols with feedback circuit and B.S.R. 4- 
speed 10 Record Mixer, Auto Changer Unit. 

BARGAIN PRICE. 212.10s. only. 
Cabinet Size: 17 z 144 z 8k Ina. Carr. 7/6. 
SINGLE PLAYER KIT -Similar spec. o 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 Lise -up: ECC85 ECH81 EFb9 - EABC80 e' 
6L84 EMS1 EZ80. 

Three Waveband and Switched Gram position. Med 200.500 m., 
Long 1,000 -2,000 m., VHFIFM 88 -9b Mcls. Phliips Continental 
Tuning insert with permeandity tuning on FM and combined 
AM /FM IF transformers, 480 Rels and 10.7 Mo /e. Dust core 
tuning all colle. Latest circuitry including AVC and Neg. Feed- 
back. Three watt output. Sensitivity and reproduction are of a 
very high standard. Mamie size 13k z Skin. Height 71m. Edge 
Illuminated glee. dial 111 z 341u. Vertical pointer. Horizontal 
station melee. Gold on brown background. A.C. 200/250 v. 
operation 

Aligned and tested ready for use L13.IOA Corr. & ins., 5/.. 
Complete with 4 Knobs- walnut or ivory to choice. Indoor FM Aerial, 2/6 extra. 
Three ohm P.M. speaker only required. Recommended quality speakers. 
10in. Role *Heavy Dote). SO,. Sin. Rola or Else (heavy duty). 25 / -, p. a p 

BARGAINS 4-SPEED PLAYER UNITS 
Single Players Carr. 3/6 
Garrard 4 S.P. £6.19.6 

Auto -Changers Carr. 
Garrard RC210 £10.10.0 

5/- 

Garrard TA Mk.2 £7.19.6 Collard "C 60" £7.15.0 
Collaro "Junior" 75/. B.S.R. (UÁ14) 67.15.0 
B.S.R. (TU9) 79/6 Latest Model Garrard 
E.M.I. Junior 89/8 Auto -slim" £8.12.6 

ENAMELLED COPPER METAL RECTIFIERS, STC 
WIRE -11b. reels. 14g -20g. 216; Types-RM1, 4/9; BM2. 5/6: 

28 3/": 304-`10E. 3/9. 
RM, 

7/6; 
RM4, 

16/ -; RM5. 
gauges quoted lo. 

PVC CONNECTING WIRE SIEMENS TYPES -. Contact 
-10 colours (for chassie wiring, Cooled; 2.50V. 50mA, 7/6; 250V. 
etc.) -Single or stranded con - 85mA. 10 / -; 250V. 125rnA. 15/ -; 
doctor, per yd., 2d. 250V. 300mA. 28/6. 
RECORDING TAPE -SPECIAL BARGAIN OFFER 
Famous American Columbia (CBS) Premier Quality Tape at 
NEW REDUCED PRICES. A genuine recommended Quality 
Tape -TRY IT! Brand new, boxed and fully guaranteed. Fitted 
with leader and stop foils. 

Standard Long Play Double Play 
5in. 600ft. 15/- 900ft. 18 /6 1,200fí. 31/6 
51ín. 900ft. 17/6 1,200ft. 22/6 1,80011. 39/8 
71n. 1,200ft. 21/- 1,800í't. 32/6 2,400t'í. 4716 

Post and Packing, per reel, 1 / -. plus 6d. each for additional reels. 
SPECIAL OFFER -Mn. miro, surplus tape, 225ft. 5/0. P. & P. 
per reel. 6d. Plastic Tape Reels, 3in. 2/6, 51n. 3/ -; Min. 3/3, 7m. 3/6. 

Volume Controls -5K -2 Meg - 
ohms. 31n. Spindles Morgan - 
ite Midget Type. liin. dram. 
Guar. 1 year. LOG or LIN 
ratios less Sw. 3/ -. DP. SW. 
4/6. 

/ DP Twin Stereo less SW. 

COAX 80 OHM CABLE 
High grade low loss Cellular 
air spaced Polythene -fin. 
diameter. Stranded cond. 
Famous mfrs. Now only lid. 
Rer yard. Bargain Prices - 
Special Lengths - 

20 yds. 9 / -. P. & P. 1/6. 
40 yds. 17/6. P. & P. 2) -. 
60 Yds. 25/ -. P. & P. 3/ -. 

Coax Plugs 1 / -. Sockets 1 /-. 
Couplers 1/3. Outlet Boxes 4/6 

TAPE RF.LUitI)ER KIT 
Special Ofler. Latest 5 valve 
circuit based on Mullard's 
design. Magic eye and tone 
controls. _ Printed circuit al- 
ready wired. A sensitive 
quality recorder B.S.R. 

D ck t 95/.BB.S p 
28.10.0. Collaro Amp. Kit 
£6.5.0. Collaro Tape Deck 
£12.10.0. Set of 5 valves 45/ -. 
Special Unit Kit Prices - 
Send stamp for detailed list. 
Construction and circuit de- 
tails 2/6. Bargain Complete 
B.S.R. Kit £16.10.0. Carr. 4/6. 

Condensers -Silver Mica. All 
values, 2pF to 1,000pF, 6d. each. 
Ditto, Ceramics 9d. Tub. 
450V T.C.C., etc., 0.001 mid.. 
0.01 and 0.1/350V., 9d. 0.02 - 
0.1/500V 1/ , 0.25 Hunts 1/6. 
0.5 T.C.C. 1/9. etc., etc., Close 
Tor, S /Micas -10% 5pF-500pF 
8d. 
00P -59opF 11 í d. 

575pF-5,000pF 1/6. Resistors - 
Full Range 10 ohms -10 meg- 
ohms 20 %iand kW 3d., IW 5d. 

í 6., yp ed H0 1Wd 2W 99tab 1 
1W 5d., IW 7d. 5% kW 9d., 
1% 1 W 1 /6. 
W/W Resistors 28 ohms to 
10K. 5W 1/3. 10W 1/8, 15W 2/ -. 
Preset T/V Pots. W: W 25 ohms 50 K 31 -. 50 K -2 Meg. (Carbon) 
3l -. 

JASON FM TUNER UNITS 
Designer -approved kits of 
parts: 

FMTI, 5 gas. 4 valves, 20 / -. 
FMT2, £7. 5 valves. 37/8. 
JTV MERCURY 10 gns. 
JTV2 £13.19.6. 4 valves. 
32/6. 

NEW JASON FM HAND- 
BOOK, 2/6. 46 hr. Alignment 
Service 7/6. P. & P. 2/6. 

Speakers P.M. -e ohms Ain. 
Elac.17 /8. Min. Gomimans 18/6. 
Mn. Rola 17/6. 6ín. Elac 18/6. 
7 x 4ín. Goodman. 18/6. 8in, 
Rola 20/ -. 10in. R. x A. 25/ -. 
10 x Sin. Goodman& 25/, E.M.I. 
Tweeter 29/8. 

KNOBS -Modern Continental 
types: Brown or Ivory with 
Gold Ring, lin. dia., 9d. each: 
Ií1n.. 1)- each; Brown or Ivory 
with Gold Centre, lin. dia., 
10d. each: ihn. 1/3 each. 
LARGE SELECTION available. 
TYGAN FRET (contemn. pat.) 
12 x 12ín. 2/ -. 12 x 18ín. 31 -. 
12 x 24ín. 4/ -, 18 x 241n. 6/- etc. 

Ba ed VALVES GmAlieed 
íT4 el- ECC83 8/- PCC84 9/8 
110 7/8 ECL82 9/6 PCF80 9/8 
185 7/6 ECL80 10/6 PCL83 12/6 
384 7/8 EE80 8/- PCL84 12 /6 
3V4 7/8 EF86 12 /6 PL81 12/8 
DAF96 9/- EL84 8/8 PL82 9/6 
DF96 9/- EY51 9/8 PL83 10/8 
DE96 9/- EY88 10/- PY82 12/6 
DL96 9/- ES81 7/8 PY81 9/6 
EC1:81 8/- OZ32 12/6 PY82 7/6 
ECC82 8/- EM81 9/8 U25 12 /8 

TRANSISTOR 
COMPONENTS 

Midget 1.F.'s -485 Ko /s, 
9/16ín. dia. 5/6 

Ose. Coll-M/W, 9 /161n. dia. 5/3 
Osc. Coil -M. & L.W. 5/9 
Midget Drive Trans. 3.5:1 6/9 
Midget 0/Put Trans. P.P. to 
3 ohms 6/9. 
Ferrite Aerial M. & L.W., Car. 
aerial toll 9/3. 
Elect. Condensers- Midget 
Type 1 midó0mfd. ea. 1/9. 
100 mid, 2/ -; 6V /12V wkg. 
Condensers- .01mfd, .03mfd, 
lid.; .05mfd, Amid. L -; .25mfd, 
1/3; .5mid. 1/6. 
Vol. Controls -Midget Type 
with edge Control Knob. 
47K, 1 M /ohm, ea. 2/6. 
Speakers P.M. -211n. E.M.I. 
3 ohms 17/6. 7 x 41n. Plessey 
35 ohms 23/8. 
Ear Plug Phones -Min. Con- 
tinental type, 3ft. lead, lack 
plug and socket. High Imp. 8/ -. 
Low imp. 7/6. 
TRANSISTOR BARGAINS 

Brand New -BVA let Grade 

004545 19/6 GET114 6/6 

2/OC81 15/6 
0072 

5/6 

XÁ1Ó1 
10/- 

6 00078 7/6 
X13103 716 GEX34 2/9 
XC101 8/6 0A70 2/9 
874 9/6 0A81 2/9 
SB305 Surface GEX30 2/9 
Barrier Type 9/8 each. 

All Post Free. 

TURRET TUNER -BAND 
1 /BAND 3. Ex. mirs. current 
production offer -std. type 
13- channel unit. 35-38 Mc s 
I.F. Complete with P 
and PCF80 Valves and coils 
for channels 1-3-9. No knobs 
or circuit diagram, but 
connection data supplied. 
Clearance Bargain Only 
32/6. Carr. 2/6. Worth 5 ens. 

Speaker Fret - Expanded 
bronze anodised metal Bxemn. 
2/3, 12 x 8ín. 3/ -, 12 x 121n. 4/6. 
12 x 16in. 6 / -. 24 x 121n. 9F, 
36 z 12ín. 13/6. etc.. etc. 

Electrolytic. All Types New (teak 
TUBULAR CAN TYPE( 

o5 /25V 1/9 8 +8/450V 4/6 
50112v 1/9 8 +16/450V 6/- 
50150V 2/- 32 +321276V4/ó 
100 /25V 2/- 50 +50/350V13/6 
8/450V 2/3 60 +250/ 
16 /450V 3/8 275V 1£/8 
16+16/450V5/6 100 +200/ 
32 +521450V6/6 275V 19/6 

Ersin Multieure Solder 60/40. 
3d. per yard. 115. 2/6, eta 
SLEEVING -Various Colours 
1mm, 2mm. 2d. yd.; 3mm, 4mm. 
3d. yd.. 6mm, 5d. yd. 

CRT HTR ISOLATION 
TRANSFORMERS 

New improved types, low capa- 
city small size and tag termi- 
nated a.c. 200 /250V. Secondaries 
nil +25% +50% BOOST for 2V 
4V, 8.3V, 10.5V. 13V or 13V 
tubes. Each type 1818 each. 
P. & P. 1 /6. 

TRIMMERS, Ceramic (Com- 
pression 

lOOÚDF, 1500F.;; liS pF. 
1 /6; 600pF, 1/9. 
PHILIPS, Bee Hive Type 
(Conc. Air Spaced)- 2-8pF, 1/ -; 
3 -33pF, 1l, 
TUNING CON).-Twin Gang 
by J.B., etc. 365pF Midget 8/8; 
0.005 mid. Midget. 7/6. 'tran- 
sistor Type, J. Bros. 00. Midget 
Twin Gang 208pF +176pF, 9/.. 
SINGLE TUNING COND.- 
Reaction Type, MicaDielectric 
0.0001 mfd., 0.0003 mid., 0.O0ä 
mid., 3/6 each. 
Wavechange SWITCHES 
Midget Type -2 pole 2 way. 1 
pole 6 way. 2/6 each; 1 pole 12 
way, 2 pole 6 way. 3 pole 4 way. 
4 pole 2 way, 4 pole 3 way. 8/6 
each. 
SINGLE SCREENED LEAD: 
Standard size 8d. yd.; Ditto 
Lightweight for Pick -up, etc. 
7d. yd.: ditto lightweight 
PVC sheathed, 9d. yd.; Twin 
screened sheathed, L- yd. 

Send for detailed bargain liste, 3d. stamp 
We manutaotare all types Radio Mains Trawl. Chokes, Quality OIP Trans., etc. 
Enquiries invited for Specials, Prototypes for small production runs. Quotation 
by return. 

RADIO COMPONENT SPECIALISTS 
70 Brigatoek Rd., Thornton Heath, Surrey. Hours: 9 a.m. -i/ p.o.., 1 p.m. a' ce. 

THO 2188. Terms C.W.O. or C.O.D. Port and Packing p i. {ib., 7d.: lib., 111: 3in. 

1/6; eta., 21 -: 1015., 2/9. 
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THE LINEAR LI/10 
A 10 -WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER 

Full advantage has been taken 
of latest component miniaturi- 
sation developments to produce 
a 10 -watt Hi -Fi push -pull ampli- 
fier incorporating tone control 
preamplifier stages within the 
measurements of 9 x 7 x Sins. 
In addition two high ins. 
pedance input sockets are 
provided for microphone 
and gram., etc. With selector 
switch and vol. control, five 
B.V.A. valves are employed 
ECC83, ECC83, EL84, EL84, 
EZ8I, H.T. and L.T. power 
supply point is included for a 

radio tuner. 
FREQUENCY RESPONSE 
± I d.b., 30. 20,000 c.p.s. 
MAXIMUM POWER 
OUTPUT 

in excess of 14 watts, 
SENSITIVITY 

L.P. 220 m.v. for IO watts. 78 r.p.m. 220 
m.v. for 10 watts. Radio/Microphone 40 
m.v. for IO watts. 

TREBLE LIFT CONTROL 
+ IO d.b. to-22 d.b. at 12,000 c.p.s. 

BASS CONTROL t 14 d.b. to -10 d.b. at 50 c.p.s. 
HUM LEVEL 

Referred to maximum output and in 
eluding integral pre -amp. -70 d.b. 

NEGATIVE FEEDBACK 
21 d.b. in main loop. 

February, 1962 

WITH INTEGRAL PRE -AMP 

HARMONIC DISTORTION Less 
than 0.1% measured at 8 watts at 1000 c.p.s. 
Weight IO lbs. Power consumption 90 
watts. For 200 -230 -250 v. 50 c.p.s. A.C. 
mains. Outputs for 3 -and I5-ohm speakers. 
Chassis finish stoved Gold hammer. 
HIGHEST QUALITY Retail Price 
MAXIMUM RELIABILITY 13 
AT A PRICE YOU CAN 
AFFORD GNS. 
Send S.A.E. for descriptive literature 

TRADE ENQUIRIES to 

LINEAR PRODUCTS LTD. 

Also Available -THE L.45.A 
compact High Quality 4-5 
watt amplifier. Size approx. 
7- 5 -5 }in. high. Sensitivity is 28 
millivolts so that the input socket 
can be used for either micro- 
phone or gram., tape, radio tuner 
etc. B.V.A. valves used are ECC83 
EL84, EZ80. Controls are: Vol, 
Treble and Bass with maint 
switch. The Tone controls pro- 
vide full compensation for long 
playing records. Output match- 
ing for 3 ohm loudspeaker. Retail 
price (5.19.6. 

THE LT45 TAPE DECK 
AMPLIFIER. A complete unit 
(power pack and oscillator incor- 
porated) ready for connection 
to A.C. mains. 3 ohm loud- 

speaker and practically any make of deck. 
Negative feedback equalisation adjustment 
by multi -position switch for I {, 3{ and 74in. 
per second. Retail price 12 gras. 
DIATONIC 10-14 WATT. High Fidelity 
amplifier with integral pre -amplifier. Retail 
12 gras. 
CONCH ORD 30 WATT. Hi -Fi amplifier 
with two separately controlled inputs. 
Retail 16 gns. 
L50 50 WATT AMPLIFIER. Size approxi- 
mately 14 x 10 x Bin. Sensitivity 25 mV. 
Output for 3 and IS Q speakers. Retail 
price 22 gns. 
15 /5 STEREO AMPLIFIER 5 + 5 watt 
12 gns. 

ELECTRON WORKS, ARMLEY 
LEEDS 

VALVES 

SAME DAY SEISVICE 
NEW ! TESTED ! GUARANTEED ! 

I SETS IRE.. 185. DF91 DR9I,IDL92 1313334 
DA F96. DR96 DL96 

1A7GT 11/- 6L19 12/- 30C15 13/6 EBF80 Si. 
17'5 81- 6LD20 8/- 30FL1 10l- EBF89 8/9 
114.5C1T 9/- 8P1 10/- 30L15 11/- EBL21 13/6 'MGT 9/- 6P2.5 9/- 30PL1 101- ECC40 15/- 
186 fl/- 6Q70 6/- 30P12 we Ei.;C81 5/- 
1/34 8/- 8Q7C:T 818 30PL13 11/9 ECC82 6/3 
185 5/3 681,73T 5/9 35A5 14/- ECM 71- 
1T4 318 PSN7G-* 4/9 35L6GT 8i3 ECC64 8/3 U5 5/9 bJ4GT 9/9 35Z4GT 6/9 ECC85 7/9 
A5 9/- 6V60 416 .15Z5GT 8/3 ECF80 7/6 

3Q4 7/- 6V6GT 6/3 SOLBOT 8/3 ECF82 8/6 
354 6/- 8X4 4/6 AC1TI3118/9 ECH21 1318 
'8V4 7/- 8X50T 4/9 AZ31 8!8 ECH35 819 
5U40 4/6 6/30L2 9/9 1336 8/6 ECH42 8/9 
SV4G 7/6 7B8 9l- CL33 12/3 k:CH81 7/9 
5Y30T 8!- 7B7 7/6 DAC32 9/- ECL80 7/8 
6Z4G 91- 7C5 7/6 DAF91 5/3 ECL82 91- 
6AL5 3/9 706 7/6 DAF96 7/6 EF39 416 
6AM6 3/6 7H7 7/6 DOC90 9/- EF40 12/6 
6AQ5 8/- 787 91- DF33 9/- EF41 7/9 
-BATS 619 7Y4 71- DF91 3/6 EF80 4/9 
613-2136 5/9 1002 17/- DF9d 7/6 EF85 4/9 
613E5 5/9 10P13 14/6 D1376 4/9 EF86 9/9 
613H6 5/9 12AT6 7/- D1477 6/9 EF89 7/- 
88,76 5/9 12AT7 5/- DK32 11/- EF91 3/6 
BBR7 1216 12A07 6/3 DK91 61- EF92 3/9 
613W8 7/- 12AX7 7/- DK92 7/6 EL33 9I6 
,601780 27/3 1210701' 4/9 DK96 7/6 EL41 9/6 
6F1 10/- 12K8GT 9/6 DL33 8/- E1342 9/- 
6F8G 7/6 12Q7GT 4/9 DL35 9/6 EL84 8I8 
6F13 10/- 12Z3 7/6 DL92 6l- EM34 6/9 
61014 10/- 1457 1918 DL94 71- EM80 81- 
6F23 10/- 20F2 17/- DL98 7/6 EM81 8l- 
BK7G 1/11 20L1 17/- EABC80 5/6 EM84 9/8 
6R7GT 5/- 21P4 201- EAF42 8/6 EYS1 7/6 
6K80 5/- 25A60 8/- EB91 3/9 EYES 7/9 
6K8GT 9/- 25L5GT 7/9 EBC35 51- EZ40 6/9 
6L18 101- 25Z4G eux N18041 Ri- EZ91 7i- 

set 4 for 19/6 I 
-. 4 for 27/6 

EZ80 6/3 U52 4/6 
EZ81 8/6 U78 4/6 
KT"330 7/- U191 14/6 
KT41 11/6 U251 121- 
KT44 5/9 U281 17/- 
KT61 9/6 1.1291 1616 
KT63 6/6 U301 1819 
MU14 6/6 UABC80 6l6 
MX40 9/6 UAF42 812 
N18 71- UB41 8/8 
P095 10/- UBC41 718 
PCC84 7I8 UBF80 813 
PCC88 913 UBF69 71 
PCF80 7/9 UCCxf4 13/8 
PCF82 81- UCC85 7/6 
PCF88 14/- UCF80 1418 
PCL82 9/- UCH21 13/E 
PC1.83 11/6 00,H42 8l- 
PCL84 101- UCH81 8/- 
PCL85 13/8 UCL82 91S 
PENAS 11l- UCL83 13/3 
PF.N38C Si- UF41 7/- 
PL3b 11/6 UF42 518 
PL81 9/6 UF85 7/- 
PLd2 7i- UF89 7/- 
PIr33 7/6 UL41 S/- 
PL64 816 UL64 6/6 
PY32 11/6 UM4 14/- 
PY80 7/6 URIC 8/- 
PY81 7/- UY21 13/6 
PY82 6/6 UY41 6/6 
PY83 7/9 UY85 6/6 
T41 918 VP48 9/8 
U22 7l3 VP41 5l- 
U24 17/6 VP1J21 1616 
U25 12i- W76 4/9 
026 10/- W77 3/9 
U50 6l- 7.17 1/6 

HEADERS RADIO 
24, COLBERG PLACE, STAMFORD HILL, 
LONDON, N.16 STA. 4587 

Post 6d. per valve 
extra. 

Any Parcel insured 
Against Damage In 

Transit 6d. extra 
Any C.O.D. Parcel 3/- 

extra. 

Mullord 
MAINTENANCE MANUAL 
This is a completely new and up-to -date 
edition including all current replace- 
ment types. It contains valuable new 
material and is an essential source co 
reference for every Service Engineer 

161- Postage II -. 
RADIO CONTROL MANUAL by 

E. L. Sabord Jr., 25' -. Postage I! -. 
BASIC PRINCIPLES OF ELEC. 

TRONICS & TELECOMMUNI- 
CATIONS by M. D. Armitage, 22'6 
Postage I/3. 

RECORDS & GRAMOPHONE 
EQUIPMENT by E. N. Bradley 
816. Postage 6d, 

TRANSISTORS. How to Test Them 
Gernsback Lib. 161 -. Postage 9d. 
RADIO VALVE DATA by "WW' 

Ith Ed. 6' -. Postage IOd. 
GUIDE TO BROADCASTING 

STATIONS 13th Ed. Compiled by 
"WW', 3'6. Postage 6d. 

LOUDSPEAKERS by G. A. Briggs. 
19'6. Postage li -. 

INTRODUCTION TO HI FI by C 
Brown, 21' -. Postage i: -. 

COMPLETE CATALOGUE li. 

C THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technica, Book - 

19-21 PRAED STREET 
LONDON, W.2 

Phone: PADdington 4185 
Open 6 cloys 9-6 p.m. 
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Letters to the Editor 
(0. 111.0.1 

The Editor does not necessarily agree with the opinions expressed by hi9'correspondents 

Whilst we are always pleased to assist readers wkh 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 cover. 

CORRESPONDENTS WANTED 

SIR,-I am a regular reader of PRACTICAL 
WIRELESS. I am very much interested in the 

radio technology and have started my own shop 
of radio repairs. I would like to correspond with 
any radio technician from anywhere. I will answer 
all the letters received promptly. -B. S. Ginst-sAN, 
Falcon Radios, Kota JN, India. 

VALVE -TRANSISTOR SHORT -WAVER 

SIR, -I have been gratified that so many people 
have enquired about the above receiver des- 

cribed in the July issue of PRACTICAL WIRELESS. 
A large proportion of these are concerned with 
the winding of the coils. These few notes should 
remove any difficulties. 

L3 consists of 10 spaced turns over 2in., tapped 
at 5 turns and 7+ turns. The latter figure unfor- 
tunately appeared in the issue as 2+ turns. 

Extensions to any of the coils to cover different 
wavebands is possible, only at the expense of 
losing other sections of the frequency spectrum. 
No experiments have been carried out which con- 
cern the fixing of a fourth coil. 

The actual positions of the coils on the base- 
board or chassis are not important as the three coils 
each carry their own reaction winding and aerial 
section.-P. K. CRIPPS (Liverpool). 

RECORD `WOW' 
SIR, -With reference to the article by L. E. Higgs 

in the September issue on record player faults, 
may I suggest that the fault of wow and slurring 
owing to records being warped can very simply be 
cured. The seven -inch records seem to be she chief 
offenders. If eight strips of Sellotape, about +in. 
x $in. wide, are placed at 45° intervals across the 
driving serrations, making certain they are clear 
of the run -off grooves, it will be found that even 
a badly warped record does not skid. I do this to 
every record regardless of its condition and have 
consequently had no trouble. -W. D. HESELTINE 
(Wallsend -on- Tyne). 

VINTAGE MODELS 

SIR, -I was very interested in the letter in the 
December issue, by Mr. Mansell, as I too 

think that some of the old radios in true reproduc- 
tion were very good indeed. I am sure anyone who 
has not heard one, tuned in to a good concert, 
would be very much surprised by the good quality 
obtained. 

I have a very old tuned R.F. set which first 
had come from Chicago, U.S.A., 1931 to 1932, 
and was called the Zenith Autovox. This set had 
five tuned stages of H.F. and double push -pull 
output stages. These, working into a 15in. ener- 
gised loudspeaker, resulted in a very powerful out- 
put and the quality of reproduction was amazing. 

I have recently had to rebuild the set as the old 
valves gave out and could not be replaced. The set 
is still working well and it will pull in any station 
on a short piece of wire as the aerial, and the tun- 
ing is very selective. -D. J. FORWARCH (Watford). 

L.F. INSTABILITY 

SIR, -I should like to report an interesting case 
of L.F. instability and its cure, in the hope 

that it may be of interest to others who may come 
across a similar unexplained fault. 

The circuit was a simple mains amplifier, with a 
push -pull output stage fed from two audio stages 
(EF86's; one strapped as a triode and acting as 
phase splitter for the push -pull output stage). 
When switched on a very loud hum was 
experienced and the usual cursory tests failed to 
disclose the cause. Eventually the two EF86's were 
removed but the hum still persisted. The phase 
splitter had just a single resistor to the H.T. line 
and there was adequate smoothing (6011F). It was 
eventually found that a large electrolytic from the 
anode of the phase splitter to earth stopped the 
hum and finally the cure was a simple resistor (10k) 
between the anode resistor and the H.T. line, with 
a 32µF condenser to earth. - F. G. ROBERTS 
(Torquay). 

SOLDERING TRANSISTORS 

SIR, -I should like to pass on a small hint which 
others may not have seen and which I feel is 

very important for those who are building the latest 
types of miniature transistor sets. As most readers 
now know these components are easily damaged, 
or even completely ruined, in the act of soldering 
them into a set. Fitting a heat sink is one very 
good idea, but I have met cases where the com- 
pactness of the set is such that there was no room 
to fit the shunt unless the leads were left 
extremely long. In addition whilst the heat shunt 
may protect the actual component being soldered 
there is also the risk that nearby parts may be 
damaged by the radiated heat from a soldering 
iron. Therefore, when constructing this small type 
of receiver I have found it a good idea to wind a 
length of ordinary copper wire, not heavier than 
24s.w.g. round the bit and to draw off the remaining 
two inches, this giving in effect a two inch pro- 
jection to the bit of thin copper and I find that it 
carries just sufficient heat to melt the very fine 
printed circuit solder without risk of damage. I 
even dispense with heat sinks when using this iron. 
-F. WALTERS (Hampstead). 
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MISCELLANEOUS 

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 

dals with 24 stops-uses 41 valves . 

1th its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. Sr S., 20 Maude Street, 
Darlington, Durham. 

RECEIVERS & COMPONENTS 

COMPONENTS, VALVES. Tubes, etc. 
Write or phone for free list. ARION 
TELEVISION, 4 Masted Road, Peck - 
ham, S.E.15 (New X 7152). 

HEATH KITS " can now be seen in 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE - 
MENTS LTD., Dept. PW /7/1, 138 
Lewisham Way, 8.5.14. Tideway 6666. 

CRYSTAL SETS, sensitive, selective. 
In luxury Rexine covered case, 18/8 
complete, p and p 1 / -. RADMORE, 
lia Westmorland Street, Wakefield, 
Yorks. 

TRANSISTOR SETS. 0044. 20045, 
0081D, 20081 35/8. 0044 9/-, 0045 
8 /8. 0071 6/3. XA102 9/, XA101 
8/8. XB103 813- Red Spot 3/8. White 
Spot 4/.. Diodes General 1/ -. 0A79 
3/, 0A70 3/ -. 0A71 2/9. 0A81 2/9. 
GEX34 2/8. Ear Pieces complete with 
plug and Jacks 100, 250 and high Z 
7/9 each. Min. Cape. 1 to 32 MFD. 1/9 
each, P. and P. paid by CHAPPLE 
RADIO, 107 Neasden Lane, N.W.10. 

KITS BUILT Complete. "Good Com- 
panion " £11/1818. S.A.E. details. 
J. A. BINDER, 6 Hooker Road, 
Heartsease, Norwich, Norfolk. 

SOUND VISION 
BARGAIN PARCEL 

Electrolytic Condensers, Volume Controls, 
asserted Condensers, etc. E2 value for 51 -, 
P. & P. 6d. 
Red Spot, 3t -; White, 319; Yellow (6 volt), 
2/3; Yellow /Green, 3/9; Red /Yellow, St -; 
STC /TS I (OC71), 4/3; TS 17 (0072), 61- each; 
XA I01, 102, X13102, 103, 81 -; OCB I D 616; 
OC81, 716; OC170, IO/6. P. & P. 6d. 
E.M.I. 4 -SPEED PLAYER and P.U., 
8916. P. & P. 2/6. 

"VERDIK QUALITY TEN" 
10 watt, push -pull ultra linear Hi -Fi 
amplifier with pre -amp control. OUR 
PRICE E14 I9s. 6d. P. & P. 7/6. 

MARTIN RECORDER KITS 
Model 'C' for Collaro Deck, í1I Ils. Od. 
P. & P. 2/6. 
Collaro Studio 3 -speed Deck, Ell 15s. Od. 
P. & P. 5/ , 
Dynamic Mie. DM -175, 49/6. P. & P. 2/6. 

JASON F.M. TUNER KITS 
F.M.T.I with valves ... ... 66.10.0 
F.M.T.2 with valves 
F.M.T.3 with valves, powered ... 612.0.0 

PRINTED BOARDS 
f s. d. 

Mullard 3 -3 ... ... 6 OÌ 
Mullard 5 -10 .. 11 9 1P. & P. 

í Mullard Stereo 5 -IO ... 13 6 6d. 
Mullard 5 -20 ... 11 9J 

Illustrated Catalogue I! -. 
137 MOULSHAM STREET 

CHELMSFORD, ESSEX 
Phone 56815 

RATES: 616 per line or part 
111 thereof, average five words to line, 

minimum 2 lines. Box No. I/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless," 
Tower House, Southampton St., 

London V .C.2. 

TELEVISION TUBE SHOP 
now stock 

Tubes for every make of set 
OVER 600 TUBES IN STOCK 

2 inch Mollard type ... E4. 5.0 
2 inch Mazda type .. ... E4.I5.0 
4 inch Mullard type 
4 inch Mazda type ... ... 65.10.0 
5 inch Mazda type ... 65.15.0 
6 inch G.E.C. & Mullard type 66.12.6 
7 inch Mazda & Mullard type 66.10.0 
7 inch G.E.C. & Brimar type 66.15.0 

21 inch Mullard type 
Add 10/- for insured carriage to your 
door within 48 hours, or 5/- via B.R.S. 
Terms E2 down (plus carriage). 
All tubes tested before despatch and 
guaranteed for 12 months. Guarantee 
cards enclosed with each tuba. 
Special Purchase of 110 °, 17 Inch 
tubes - 
Slight mark, Guaranteed for 12 months. 
Mazda CME 1703 replace AW43.88, 
GEC 7405A E6. 
Shop Soiled Tu es. 
(Slight scratches or marks) Guaranteed 
12 months. Ideal for second set. 12ín. 
3/18, 3/31 3716. MW31 -74 50f., 14in. 
MW 36-44 52/6. CRMI4I 55' -. 17ín. 
CRMI71, MW 43- 6460( -. 
Others available from time to time. 
Please enquire. 
Service Engineers 
Our Rebate Scheme shows real savings 
-send for details. 

Television Tube Shop 
48 Battersea Bridge Road, S.W.I I 

BAT 6859 
Just South of the Bridge. Open 

Saturdays. until 4 p.m. 

Your Hobby is Our Hobby 
At Organford the commercial side takes 
second place. We carry on our work be- 
cause we love our hobby and because we 
value so much the friendships that arise 
from it. Our aim is to be of help. We want 
to assist those whose circumstances pre- 
vent them from having easy access to the 
goods we sell and it is our constant desire to 
help them find the items that interest them. 
Items that will provide hours of happy re- 
laxation in pursuit of their hobby. A 
Hobby Unique in that it can provide count -' 
less items of commercial manufacture in 
new condition that cost pounds to produce 
for as many shillings or even less. 
Every year we sell to enthusiasts many un- 
usual items, and in this way the hobby they 
love is perpetuated, and their pleasure 
forms the foundations on which younger 
generations can build. 
That this Hobby of ours forms a bond 
between different nations is visualised -for 
there is not a country in the world where 
a Radio Ham cannot be sure of finding 
a friend -and through this hobby of ours 
which knows no international barriers we 
play our own small part in promoting good 
will. 

Our lists of 40 Foolseap pages con- 
taining details of over 1,000 different 
items in stock are available. Many of 
these Items are unavailable else- 
where. 

P. HARRIS, ORGANFORD, DORSET. 

RECEIVERS & COMPONENTS 
(continued) 

NEW AND Surplus Valves, fully 
guaranteed. S.A.E. for List. Also 
Reclaimed Valves, perfect. 5/. maxi- 
mum. Genuine bargains. valves 
bought. LEWIS, 46 Woodford Avenue. 
Ilford, Essex. 

TUBES! NEW 12in. 75/ -, Most re- 
builds 75/ -, new guns, guaranteed. 
Seconds 30/ -. Finest value. 3 Pank 
Avenue, New Barnet. BAR 1934. 

2 ME TER ItE( 1.1% Eli T'vpe 111392(D) 
95- I5531c /s. 15 valve Superhet. As New 
condition. Still used on many airways. 
D type being later model. Valve line up. 
1st and 2nd BF AMP. EF54, 1st local osc, 
SP61, 2 osc. Multipliers EF54, 3 IF Amp. 
EF39, AGC6Q7, Output 6J5. Muting EA50. 
Noise Limiter EA50, BFO 6.37. Mixer 
EF54, DE Mod 6117. Tuning meter, slow 
motion tuning. Normally crystal con- 
trolled or tunable over 95- 155Mc /s. Power 
Rod. 240, 80 mA, 6.3. 4 amps. Size 19 x 10 

x 10in., 64.19.6, plus 7/6 cary., or as new, 
air tested. 26.19.6. plus 7/6 cary. Mains 
Power Supplys 1st class condition. 24.5.0. 
or 6 volt Power Unit 19 x 10 x loin., new 
63.10.0. 

ALL TESTED. 

J. T. SUPPLY 
309 MEANV,OOD ROAD, LEEDS 7 

MANUFACTURER'S STOCKS of radio 
cores, components and measuring in- 
struments for disposal; send for free 
lists, enclosing S.A.E. to: S.E.I.. Stock 
Disposals, Gee Street, Heywood, 
Lancs. 

TUBES -VALVES -SPARES 
TUBES 6 mon. Guar. FITTED FREE 
9-10-121.n. 80/-. 141n. 40/-. 171n. 50/ -. 
VALVES. 50000 in stock. 1,000 types. 
All set tested before despatch, Examples: 
RIA 4/6 EBC41 6/- N37 4/8 
5V4 4/6 EBC90 4/6 N108 10 /- 
5Z4 4/6 EBF80 6/- PCC84 4/6 
6AF6 6/- EB91 2/- PCF80 4/6 
6AQ5 4/6 ECC81 3/- PCL83 7/6 
6ßA6 4/6 ECC82 4/6 PenA4 5/- 
6BE6 4/6 ECC83 418 PL38 10/- 
6BG6 10 /- ECC84 4/6 PL81 4/6 
6BW6 4/6 ECCSB 4/6 PL82 4/6 
6DC6 17/6 ECC91 4/6 PL83 4/8 
60146 4/8 ECH35 6/- PY31 4/6 
609 61- ECH42 6/- PY80 4/6 
6K25 7/6 ECF80 4/6 PY81 4/8 
6L18 4/8 ECL80 4/6 PY82 4/6 
6P25 4/- EK90 4/6 PZ30 4/6 
6V6 4/6 EF80 2/- R19 7/6 
6X4 4/6 EF92 4/6 MÚ14 5/- 
757 4/6 EF95 4/6 SP61 2/- 
705 4/6 EL38 4/6 V22 4/6 
1002 6/- EL81 4/6 U24 7/6 
10F1 8/- EL90 4/6 U25 10/- 
101,13 6/- EY51 4/6 U37 12/6 
12BH7 6/- EY86 4/6 U31 4/8 
2HL1 8/- FC4 5/- U35 4/6 
20P1 418 FC13 4/6 U191 7/6 
20P3 6/- KT36 4/6 U281 ß/- 
1853T 12/8 KT66 716 UL41 4)6 
B36 4/8 KT81 4/6 UL44 6/- 
DDT4 6/- KT67 7/6 UU8 101 - 
Most Pre -war 4, 5, 7 and 9 pin valves of 
British, European and Amer can manufac- 
ture, 5/- each. Postage and packing 6d. 
per valve. Orders over El -tree. 
NEW TRANSISTORS. Red Spot 2 /6. 0046, 
OC72, OC76, 7/6. 0035 (1 watt power). 0C201 
(Silicon) 20/ -. Postage 3d. each. 
SPEAKERS: bin. 5 / -. Postage 2/ -. 
LINE OUTPUT TRANSF. from 20/ -. 
CONSTRUCTOR'S PARCEL. 21bs. assor- 
ted components from TV Sets, resistors, 
condensers, pots, electrolytics, valve - 
holders, etc., 7/6. Postage 2/6. 
VALVE PARCEL. 12 valves, all different, 
as taken out of TV sets, ideal spares. 816. 
Post and Packing 1 /8. 
Send stamp with enquiries or for full list 
of 1000 valves, tubes, transistors, etc. to: 
"ST. JOHN'S RADIO ", 3 Jews Row. 
London SW18. Phone: VAN 8822 
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RECEIVERS & COMPONENTS FOR SALE iontinued) SERVICE SHEETS 
loon( tuned) 

® KINGSLAND 
ELECTRONIC COMPONENTS 

Stupendous Offers 
Stn. Speaker, new. 'i ohms., 15/9. 
High gain Transistors and Ferrite Aerials 
3/9 each. Diodes. 1/9. All with circuits. 

A116 Transistors. Ideal 1.F. amp, 455 k /cs, 
or L.F. driver, gain 12.5, 5/6 each. 
New, lightweight Headphones, 2000 ohms, 
General use, adjustable ready for use. 14/6. 
Driver and Output Transformers, sub- 
miniature. 10/6 pair. Volume controls, 
edgewise movement with switch 5K, 20K, 
1 meg., miniature, 8/6 each. 
Earpieces, crystal, 9/8. Magnetic, 9/- 
complete with sub -miniature Jack and 
Socket or Jack and Socket, only 3/9. 
P.W. Pocket 6 Transistor Kit. Complete 
with printed circuit, cabinet, transistors 
and speaker. Osmor designed kit and Lull 
instructions, all parts guaranteed new. 
This is the Kit for the Ambitious con- 
structor. 89.10.0. 
Try our surprise pack of accessories, if not 
satisfied return within seven days and 
money will be refunded, 7/6. p. & p. 2/6. 
6 assorted voltage droppers, 5 /-, P. & p. 1/6. 
100 assorted condensers, 6 / -, P. & p. 1/9. 
6 volt or 12 volt vibrators, 3/6 each D.& p.1 /6. 
Mike and pick -up transformers ideal for 
baby alarms, 4/6. P. & P. 1 /-. 
6 assorted potentiometers, 5 / -, P. & D. 1/9. 
50 assorted resistances and condensers, 
6 miniature valve holders, 2 tag strips, 40 
separate contacts each 4/9, p. & p. 1/9. 
182 KINGSLAND RD., RIIOREDITCH, 
E.2. Tel: SHO 6512. Sorry/ U.K. only. 

SPEAKER REPAIRS. Cones /Fields 
fitted. Clock Coils Wound. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

A.1. BARGAINS. Post free. 0070. 
0071 5; 9. 0072, 0078. 0081 0/9. 
0045 8,9. 0044 9/9. OC 171. 00170 
12/9. 0065 20/, 0066 22/ -. OC19. 
0C16w42 /. 2 -0072 13/3, 0A70, 0A79. 
OA81 2/9. OA91. 0A95 3/3. EF80. 
6D2, EB91, EF91 1/3. ECL80 4/3. 6F1 
1/9. 10F1 2/3. RTC, crystal mikes 
hand /table 19/8. Few last months 
bargains available. Let us quote for 
any of your needs. C.W.O. A.1 RADIO 
COMPONENTS, 14 The Baroug ... 
Canterbury. Kent. 

FOR SALE 
ASK your dealer for American Ferro - 
dynamics. " Brand Five " Recording 
Tapes -the best tape valuel 

100 BAYS of Brand New adjustable 
Steel Shelving, 73in. .high by 34in. 
wide by 12 In deep. stove enamelled 
dark green. Sent unassembled. Six 
shelf bay £3/15/0. Sample delivered 
free Quantity discounts. N. C. 
BROWN LTD.. Eagle Steelworks, 
Heywood, Lancs. Tel.: 69018. 

MORSE TRAINING RECORDS, The 
latest 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. 

CABINETS, 
EQUIPMENT 
& SPEAKERS 

Write for 
CATALOGUE 

A. L. STAMFORD Ltd. 
Dept. 8.E8. 

84 Weymouth Terrace. 
torsion. E.2. 

MAKERS' SEALED CARTONS 
GARRARD R.C. 210 ... ... E9. 8.6 

NEW GARRARD "AUTOSLIM" 
4 -SPEED CHANGER ... ... E8. 5.0 

B.S.R. UA14 ... ... ... [7.15.0 

Valves, Transistors, Condensers, 
Etc., Etc. 

AUTUMN LIST NOW READY 

H. F. JAMES 
21 Claremont Road, Twickenham, 

Middlesex. 
Tel. POPesgrove 3579. 

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, Speakers. 
Components. Test Instruments, etc. 
R.H.S., Beverley . House, Mannville 
Terrace. Bradford 7. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WANTED, TEST GEAR, Meters 
Valves, Components. Communication 
sets, Ampliers. HUGGETTS LTD., 
2 -4 Pawsons Road, West Croydon 
Surrey. 

ENGLISH CANADIAN, electrica 
instrument experience. sales. import - 
export. both here and Canada. Seek 
subcontract. assembly wiring. smal 
electronic electro /mechanical devices 
Cornwall area. BOX 33. 

NEW VALVES WANTED 
Any type, any quantity 

CASH PAID 
R.S.T. 211 Streatham Road, 

Mitcham, Surrey. 
Telephone: MITCHAM 6201 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES IN 
MINUTES from that great book ' The 
Principles of TV Receiver Servicing' 
10/8 all book houses and radio whole- 
salers. If not in stock, from Secre- 
tary. I.P.R.E., 20 Fairfield Road, 
Loudon, N.8. 

SERVICE SHEETS for all makes of 
radio and TV, 1930 -1962. Prices from ll with free fault -finding guide. 
Catalogue of 6,000 models 1/8. 125 
Radio /TV sheets covering 370 popular 
models 20/ -. S.A.E. inquiries HAMIL- 
TON RADIO. Western Road, St 
Leonards, Sussex. 

SERVICE SHEETS. Radio and Tele- 
vision 4/. each, list 1/ -. All old and 
modern receiver sheets available. 
Faultfinder files 2/ each. List now 
available 1/ -. KAYBRO PUBLICA- 
TIONS, 44 Old Bond Street, London 
W.I. 

SERVICE DATA LIBRARY: All Yodels -TV, 
Radio, Tape Recordera, Amplifiers, etc. 

ADVISORY SERVICE: Bend for specially developed 
Fault Diagnosis Questionnaire. 

PRACTICAL BOOKS: TV, Radio, Tape Recorders, 
111.1,1, Test Instrumente, Servicing, etc. 

IMMEDIATE SERVICE: S.A.E. to 

GORDON J. KING 
"KINOSFORD ", SOUTH FURZEHAM ROAD. 
BRI %HAM. DEVON. Tel: Ilrmham 2804 

SERVICE SHEETS. Radio and TV 
4/. each. List 1/ -. All orders des- 
patched on day received. Also 
manuals for sale and hire. S.A.E. 
please. SULTAN RADIO, 29 iurah 
Road. Tunbridge Wells, Kent. 

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 W.12. 
(Phone: SHE 3052). 

38 SET WALKIE TALKIE 
CIRCUIT INFORMATION 

Alignment procedure. Faults. Components. 
Diagrams etc. P.O. 51-, 

18 SET TRANSMITTER RECEIVER 
CIRCUIT INFORMATION 

Description. Operation. Values. Diagrams. 
Tests, etc., P.O. 51 -. Your address in block 

capitals, please. 

CAMPBELL 
Everland Road, Hungerford, Berk*. 

'SITUATIONS VACANT 
CITY AND GUILDS (Electrical, etc.) 
on " No pass -no fee " terms. Over 
95% successes. For details of Electri- 
cal Engineering, Applied Electronics, 
Automation, etc., send for our 148 - 
page handbook, free and post ire*, 
B.I.E.T. (Dept. 242A), 20 Wright's 
Lane, London, W.8. 

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. 242G), 29 Wright's Lane, 
London, W.3. 

A.M.I.Mech E., A.M.Brit.I.R.E., City 
and Guilda, O.C.E., etc., brings high 
pay and security. " No pass - no 
pay " terms. Over 95% successes. For 
details of exams and courses in all 
branches of Engineering, Building, 
Electronics, etc., write for 148 -page 
handbook. free. BS.E.T. (Dept. 242B), 
London W.8. 

(Continued on next page) 

www.americanradiohistory.com

www.americanradiohistory.com


968 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS February, 1962 

Fly as an 
Air Electronics 

Officer 
in the R.A.F. 

The domain of the Air Electronics Officer is the whole range of 
electrical and electronics equipments in an operational aircraft. 
This covers high frequency long range communication equipment 
(both voice and wireless telegraphy), VHF communications (short 
range radio telephone), ASV (air to surface vessel) radar, and the 
`black boxes' for the electronic defence of the aircraft. 

Having completed your highly- specialised training courses - 
during which you do about 123 hours flying, including two flights 
abroad -you fly in the V- bombers of Bomber Command or on 
Coastal Command reconnaissance. 

You are a key man doing a key job - where success 
depends entirely on your own skill, training and flexibility. There 
is nothing run -of -the -mill about it. You have a career you can 
be proud of -and there lies satisfaction. 

You are well paid from the very beginning -you earn £950 as 
a Flying Officer of 21. At 25 as a Flight Lieutenant, drawing full 
allowances, you could earn over £1,750. You travel the world, 
meeting old friends on almost every airfield, making new friends 
wherever you go. You live well in the Officers Mess, and have the 
opportunity of taking part in almost any sport you can name. 

If you are under 26, fit, and hold or expect to gain, G.C.E. at 
`O' level (or equivalent) in 5 acceptable subjects including 
mathematics and English language, you are eligible for a Direct 
Entry commission. Write for further details, giving date of birth 
and educational qualifications to Group Captain J. A. Crockett, 
R.A.F., Air Ministry (PW 841A) Adastral House, London, 
W.C.1. 

THE FUTURE IS WITH THE R.A.F. 

Thé-Royal Air Force 

SITUATIONS VACANT 
(continued) 

CITY AND COUNTY OF BRISTOL 
BRISTOL TECHNICAL COLLEGE 

SCHOOL OF NAVIGATION 
Technician required for School of 
Navigation and Marine Radio and 
Radar. Duties include servicing and 
maintenance of radio and electronics 
equipment. including Marine and 
Aircraft communication sets and 
demonstration equipment, issuing and 
recording spares and stores. Salary 
£555 -£685 p.a Grade Miscellaneous 

III /IV: superannuable. 
Particulars and application forms 
from:- REGISTRAR. 
BRISTOL TECHNICAL COLLEGE, 

ASHLEY DOWN, BRISTOL 7. 
Quote: BTC 61/28. 

UNIVERSITY OF GLASGOW - Bio- 
logical Electronics Technician wanted 
to construct research equipment. 
Experience with valve and transistor 
amplifiers and /or pulse equipment 
desirable. Salary within the range of 
£490 -£675 p.a. Applications should be 
sent to the Head of the Physiology 
Department, The University, Glasgow 
W.2. 

SERVICE ENGINEER for Electric 
Organs required, to deal with the 
servicing of the Hammond Organ, 
both in this factory and at customers' 
premises. The suitable applicant must 
be thoroughly experienced in this type 
of work and good conditions are 
offered to the right man. -Apply 
Boosey & Hawkes Ltd., Deansbrook 
Road, Edgware, Middx. Tel: EDGware 
5581. 

UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 

ATOMIC ENERGY 
ESTABLISHMENT, WINFRITH 

Vacancies exist at the A.E.E., Winfrith, for 
ELECTRONIC and 

INSTRUMENT MECHANICS 
Applicants should have experience of 

electronic equipment and industrial process 
control instruments, and of work involving 
fault diagnosis, repair and calibration for a 

wide range of instruments used in nuclear 
reactors and associated experiments. The 
work requires a good knowledge of instru- 
ments for measuring and automatically 
controlling flow pressures and temperatures 
of liquids and gases, as well as pulse tech- 
niques, wide band and D.G. amplifiers, 
counting circuits and associated test 
equipment. 

Excellent working conditions including 
sick pay and pension scheme. Housing may 
be available to the successful applicants, 
but this would be determined at time of 
interview. 

Further details and an application form 
may be obtained on request from 

THE LABOUR DEPARTMENT, 
A.E.E., WINFRITH, Dorchester, Dorset, 

quoting ref. IM /JAN. 

EDUCATIONAL 

WIRELESS. See the world as 
Radio Officer In the Merchant Navy; 
short training period; low fees; 
scholarships. etc., available. Board- 
ing and Day students. Stamp for 
prospectus. WIRELFSS COLLEGE, 
Colwyn Bay. 
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EDUCATIONAL (continued) 

X= -b ± Vb2-4ac 
2a 

DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

I1 F Dryden Chambers, Oxford St. 
London, W.I. 

Name 
Address 

i 

ENE 
" 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 enloyment 
as well as knowledge of this fascinat- 
ing subject. Free brochure from: 
Dept. P.W., 12 RADIOSTRUCTOR, 
Reading. 

Radio 
Television 

tt Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
R.T.E. B., etc. Also Practical 
Courses with equipment. No 

books to buy. 
Write for FREE prospectus 

stating subject to 

I.C.S. 
(Dept. 541), :ntertext House, 

Parkgate Road, London, S.W.II 

ELECTRONICS 
Key to YOUR future? 
An exciting career - A new Hobby - 

Your own spare or 
rull -time BUSINESS! 

New exper:men. 
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) 

LEARN RADIO AND ELECTRONICS 
the new and practical way! Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you Radio in a new, enjoyable and 
interesting way. Construction. ser- 
vicing and fault -finding on equip- 
ment made easy for the first time! 
No previous experience needed. No 
mathematics used. Free brochure 
from: Dept. 11 P.W. RADIO - 
STRUCTOR, Reading. 

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, N.8. 

HANDICRAFTS 
JEWELLERY Simply made. Brooches. 
Rings, Marcasites. List Free. WEBBS, 
46 Burnway. Horncdlurch, Essex. 

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. W.1. EUS6500. 

THE FAMOUS "TELEFUNKEN" 
TAPE HEADS. 30/20 Kcs. TWIN 
TRACK. RECORD /REPLAY AND 
ERASE. BRAND NEW 301- The Pair. 

LIST S Gns. 

A. Fanthorpe Ltd., 6-8 Hepworth's 
Arcade, Hull, Yorkshire. 

NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1R5, 1S5, 1T4. 354, 3V4, DAF911, DF91, DK91, 
DL92. DL94, SET Of 4. 18 /8. 
DAF96, DFO6. DKS6. DL96 SET of 4 26/'. 
1D5 7/- DL35 9/6 PCC89 9/- 
1175 Cl- DL92 5/11 PCF80 7/9 
155 4/6 DL94 6/9 PCF82 7/8 
1T4 3/3 DL96 6/9 PCL82 8/3 
3S4 5/11 EB91 3/- PCL83 11 /8 
3V4 619 E51041 716 P111.84 9/9 
5U40 4/6 EBF80 719 PL36 10/9 
5Y3GT 5/9 EBL21 1216 PL81 818 
5Z4G 8/8 ECC40 14/6 P1532 618 
'AM6 219 ECC81 4/9 PL63 816 
K70 119 ECC62 5/9 PL94 8/- 

8K8G 4/9 ECC83 6/9 PY32 11/. 
6Q7G 5/8 F,CC84 Si- PY80 7/- 
6V6G 4/- ECC85 7'6 PY81 7/- 
SWOT 6/6 ECF90 713 PY82 81- 
6x5GT 4/6 ECF82 8/3 PY83 7/3 
12K7GT 4/3 ECH21 12/8 1125 11/8 
12K8GT 91- ECH42 7/9 UABCBO 6/- 
12Q7GT 4/6 ECLBO 6/9 UAF42 8/- 
128N7GT 7/9 EF40 12/3 UBC41 7/- 
35L6GT 8/- EF41 716 UBF80 SI- 
35Z4GT 5/9 EF80 4/3 UC065 7/- 

Z31 9/9 EF85 4/6 UCH21 12/6 
L33 11 /9 EF96 8/9 UCH42 7/8 
AC32 8/6 EF89 6/9 UCH81 7/6 
AF91 416 EF91 2/9 UCL82 9/3 
AF96 619 E1A1 9/- UCL83 13/- 
F33 816 EL84 613 0741 616 
F91 313 EY51 7/3 ÚF89 8/9 
F98 8/9 EY88 7/6 UL41 7/8 
H77 8/- EZ40 6/- UL84 8/8 
K32 10 /8 EZ41 6/9 ÚY21 13 /- 
F91 6/- EZ80 6/9 ÚY41 5/6 
K92 7/3 E7,81 6/- ÚY85 8/3 
K98 7/3 MU14 6/- VP4B 8/8 
L33 7/6 PC084 7/- Z77 2/9 

Postage 6d. per valve extra. Any Parcel 
Insured Against DaJnage In Transit 6dd. extra 

Any C.O.D. Parcel 3/- extra. 
Office address. no callers. 

GERALD BERNARD 
(Note new of Leeds) 

83 OSBALDESTON ROAD, 
STOKE NEWINGTON, LONDON, N.16 

TRY ANY THREE BOOKS 

ON NO RISK FREE TRIAL 

No. 9 

Pin -Point 
Transistor 

troubles in 
12 minutes 

Trouble -shoot every type 
of circuit In ALL tran- 
sietoezed equipment) 525 
pages; hundreds of illus- 
trations; 120 check 
charts. 47/8. 

No. 39 LOOK! NOW YOU CAN TAKE A COURSE 
Di RADIO AND ELECTRONICS FOR ONE TENTH 

THE USUAL COST/ 
By special arrangement, we are able to offer for the 
first time a new comprehensive course amending of 
35 lessons bound Into a manual else Sin. Ilin. Each 
page is divided into two columns. A wide column 
features the usual text, while a narrow column has 
the instructor'. comments, helpful suggestions. 
additional portares and remarks to simplify the 
difficult pane. We feel that many readers of 
Practical Wireless who require a basic course st 
instruction will find this manual of considerable 
assistance in their studies. 21e pages. Paper cove& 
Cash price 35/ -. Time payment price 10 /- cub 8405 
order and two monthly payments of 18/9. 

No. 8 

Pin -Point 
TV Troubles 

in 10 minutes 
Find the exact sotmel a 
picture trouble In ANY 
TV set from 700 poser 
ties, 300 pages; 880000 

gram.; check charts, 31 /8. 

No, 19. REFRIGERATION SERVICE MANUAL. 
H. P. Mandy. 
Learn Refrigeration! This manual le a coarse in 
Packed with solid Information to enable yen to-do 
that repair job youreerr. Used by many wariteg 
refrigeration firms as a standard reference. Feature. 
304 pages together with 157 illustrations bound In 
cloth. An exaeuent buy at only 24/- plus postage. 

No.l SPECIAL OFFER! coYNEELEME'N- 
TARY PRACTICAL RADIO -TELEVISION SET OF 
THREE VOLUMES, total 1,038 pages. sturdy vinyl 
washable rovers. 83.12.8d. the set. 
These three volumes present the principles of cob- 
struction, operation and testing of radio and tele- 
vision equipment In a SIMPLE. EASY TO FOLLOW 
manner. Every subject la explained (x)MPLET) 
-while st the same time keeping it brief and tg 
point. 

You will find hundreds of photo., chart., dismiss. 
eto., m these books. These have been provided to 
cake it easier to understand the explanations. To 
get this rpemal seer, send no money now. then 1128/f6, 

Pins postage after free examination, and '26I- 
per month. 

LIMITED OFFER! ACT NOW! 
Just mall coupon for tree trial. Alter 7 days wed 
only low price or return books and pay nothing. .1.1 

you keep more than one book, send fl after 7 days 
and i1 each month unto Jompieted (maximum three 
broke value not exceeding C5.0.0). To buy one book 
send one -nun .n 7 dare, and one -half In 30 days. 

La ala -cebil BOOK COMPANY (U.K./ 
Mau Order Dtvtslon. DEPT. AS, Deters MID 
West -End, Southampton, Hants. 

Please send me the Elementary Radio TV Set 
as per special offer. 
RUSH (Insert Book number hereN ) I ) 
( I] Tick here B enotosimg hail price, we pay post- 
age. Same 7 day money -back guarantee. 

Name 

Address 

City County 
Postage charges: Orders up to PS allow 116. 
e3 or over alb" I / -. OVERSEAS ORDERS 
PROMPTLY SHIPPED on receipt or fill 
amomt Same guaranteed a.eefaction. 
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D. & Bu TELEVISI0N Cherrywood 3955 
Dept. A2 131 & 13Ia KINGSTON ROAD 
SOUTH WIMBLEDON, LONDON, S.W.19 

"Compare our prices with any others" 
For the FINEST, FASTEST SERVICE in the COUNTRY 
We are open from 10 a.m. Until Midnight. (I p.m. Wednesday.) 
For any information or problems you have, Call or Phone, we are 
always pleased to help. 
NEW! .. ., 

SEND FOR OUR COMPREHENSIVE L.O P.T. Scan Coil 
L.B.O., F.B.O., F.O.P.T. LIST. Prices of nearly all makes 
and models, 2/6, post 6d. Invaluable as a service aid. The 
finest list ever compiled. 

HUGE PURCHASE ENABLES US TO SELL 
TRANSISTORS AT THESE ASTONISHING PRICES 

Mullard: OC44, 9 / -; OC45, 81 -; 0070, 61 -; 007 I, 5/ -; *0072, 6 / -; 
0076, 7/ -; 0078, 71 -; *0081, 7t -; OC8ID, 61 -. 

G.E.C.: GET874, 81 -; GET873, 7/6; *GET114, 51 -, 
*Available in matched pairs at I1- extra. 

Mullard Diodes: OAiO, 219; 0A79, 219; 0,481, 219; 0A91, 316. 
G.E.C.: GEX34, 3/3. 
TURRET TUNERS, Various Makes: 10, 16, 38 Mc /s, 401 

EXAMPLE OF TRANSFORMER LIST 
L.O.T. SCAN COILS 

FERGUSON: (New) (Used) (New) (Used) 
103T, 105T ... ... 6919 351- 60/- 351- 
992/4/6/8 ... ... 6919 351- 60 /- 35 /- 

PYE: (New) (Used) (New) (Used) 
V4, VT4, VT... ... 551- 351- 55 /- 35/- 
V17, CTM4 ... ... 551- 35 /- 551- 351 - 

MURPHY: (New) (Used) (Used only) 
V2I4, V240, V2SO 6816 351- 451 - 

REGUNNED CATHODE RAY TUBES 
all with 12 months' G 

ALL MAKES: 12ín., 13.15.0; 14ín., £4.5.0; 17in., £4.I5.0. 
ADD: 101- for 90 °, 1St- for 110 °, 51- for Electrostatic Types. 
SECONDS, with 12 -month Guarantee -ALL MAKES: 12in. 

£2.15.0; 14ín., E3.5.0; 17in., 13.15.0. 
SECONDS. No Guarantee -ALL MAKES: 12ín., £15.0; 

I4in., EI.15.0; 17ín., 12.15.0. 
101- allowance on old tube if in good condition. 

HUGE PURCHASE! Again passed on to you 
T/V or coffee tables, veneered in walnut. Complete with 4 
screw -on legs. Many other uses. Size: 15 x I84in. Amazing 
offer at only 1416. P.P. 31 -. 

SPECIALLY made cabinets for the REPANCO JOURNEY- 
MAN KIT, complete wich 3 ohm speaker, dial and knobs. 
Well made in wood and covered in Vynide. Colours: Yellow, 
White, Red. State second choice. 30/- each. P.P. 31, 

HURRY WHILE STOCKS LAST! 

ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE 
CURRENT VALVE LIST 

AZSi 8/8 ECC84 7/9 KT33U 6/- B18 to /- UL44 10/9 604 10/- 
11313 5/8 ECC85 7/8 KT36 816 81.41 2/3 ÚL84 7/3 705 8/9 
CBL31 19/- ECH21 12 /3 KT61 8/3 81.61 2/3 UU8 14/8 706 7/- 
(501133 12/8 ECH35 9/- KT63 EIS U22 6/6 UU9 8/8 787 8/9 
CL33 10 /- ECH42 7/6 KTW61 5/9 U24 10 /- UY41 6/. 714 8/9 
D77 3/- EC1181 7/8 KTW63 519 U25 12 /- UY85 8/6 10F1 4/8 
DAF91 4/6 ECL80 8/9 1.63 2/9 U26 9/8 W77 4/- 10C1 10 /- 
DAF96 e/6 ECL82 9/3 PCC84 7/- Usl 7/- Z77 8/- I(1C2 13/- 
DF91 3/3 ECL83 11/9 PCC89 8/9 1"37 18/9 5U4 4/9 101.13 8/9 
DF96 8/9 EF39 4/3 PCFMO 7/- U50 5/8 514 8/9 10P14 8/9 
DH63 8/- EF50 1/3 PCF82 7/9 U52 5/- 513 5/9 1OAT6 7/3 
DH77 4/8 EF80 4/8 PCF86 14/5 U191 9/- 57,4 10/- 12ÁT7 4/5 
DK91 5/8 EF91 8/- PCL82 7/- U281 9/- 6AL5 8/. 12AÚ7 6/8 
DK92 7/- EP92 4/- PCL83 9/9 U282 14/8 (IAMB 3/. 12AX7 6/3 
DK94 6/9 EFSS 6/8 PC1,84 7/- U301 17/6 6ATO 5/6 19868 14/6 
DL91 7/9 EF86 8/9 PCL85 16/- U801 22/. 6B06 12 /- 2092 8/3 
DL95 5/9 EF89 616 P1,33 8/- UABCS08 /6 6BW6 7/6 20L1 12/5 
D1,94 6/6 E1.33 7/6 P1.36 9/9 UAF41 6/- 6OD6 25/6 20P1 9/8 
D1.96 6/6 ELIO 12/- P1.38 14/e ÚB41 7/9 6D2 3/- 20P3 12/- 
EABC80 718 EL41 7/9 P1,91 8/8 UBC41 7/9 691 418 201.4 16/8 
EAF42 7/9 EL84 6/9 P1.82 8/8 UBF89 7/9 6912 S/- 201,5 14/8 
EB41 eie EM80 8/6 PL83 6/e UCC84 12/6 6F13 6/6 2701.1 14/- 
EB91 8/- EM81 8/6 FL84 8/9 UCC85 7/9 6914 9/. 3001 7/- 
EBC33 4/6 EM84 9/6 PY31 7/- UCF80 14/6 6915 9/- 30FL1 9/3 
EB041 7/0 EY51 7/9 PY32 10 /- 00H21 12/3 6933 6/3 30L1 7/- 
E8F80 7/6 EY96 7/6 PY80 6/- UCH42 7/- 6L1 12 /- 30P4 10 /9 
EBF89 6/3 EZ40 6/3 PY81. 6/. UCH81 8/3 6L6 9/9 301.12 7/8 
E3L31 201- EZ41 6/9 PY82 6/. UCL83 12 /8 616 51- 52KÚ 10 /- 
E0081 4/6 E180 6/- PY83 5/. UF42 3/9 6L19 8/- 53KU 10 /- 
ECC82 5/8 UZ32 8/9 PY88 12 /- UL41 7/- 6L19 12/- 54KU 8/6 
K0083 6/3 (17,34 12/6 P130 8/- ÚL46 7/- 68517 4/8 195BT 14/- 
These are only examples of our valves; it yo, do not see what you 

require send stamped addressed envelope for special q rotation. 
We pride ourselves that we can obtain and supply any TV 
spare, OUR GIGANTIC STOCKS INCLUDE: Line, Frame 
and Sound Output, Line and Frame Blocking, Osc., Trans., and Scan 
Coils for any make or model Television. 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. 31- extra. 
Postage on Valves, 6d. each. C.R.T.s 1216 inc. insurance. 
SATISFACTION ASSURED. RETURN POST SERVICE. 
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AVO METERS 
MODEL 7 £11.10.0. )IOI)EL 8 £15.15.0. MODEL 8X £17.10.0. 
Guaranteed perfect. Complete with leads und batteries. 

Registered post and packing 5/- extra. 

AVO VALVE TESTERS. Roller panel type. Can be used with 
adaptors tor all types. Circuit data supplied. Tested. £5.19.8. 
7/6 carriage. Details S.A.E. 

FERRANTI TESTMETER TYPE Q An extremely compact 
self -contained multimeter. Volts 0 to 30. 150. 600 AC /DC, with 
additional 0.3 v. DC and 0-15 v. AC. ranges; milliamps 0 to 7.5. 
a). 150 and 750 DC; ohms 0-2.5 KR. Accuracy BSS first grade. 
Knite -edge pointer and clearly calibrated 2Jin. scale. 5000 /volt. 
With leads, prods, battery and instructions. In fitted velvet - 
lined 4 x 7 x 3in. case. Brand new condition, tested. 49/6. P.P. 216. 

CRYSTAL CALIBRATION No. 18, Good condition, tested, with 
instruction manual, ONLY 59/8 or AS NEW with three spare valves. 
leads. etc. £4.10.0. P. & P. 3/0. 

NCR COMMUNICATIONS RECEIVER 
Type PCIt. Has self- contained speaker. Covers 850 -2000, 
200 -550 and 16-50 metres. 
AS NEW CONDITION £6.19.8 
Type POR -2. Requires external speaker. Covers 850 -2000, 
200 -500 and13 -50 metres. 
USED (Good condition) £5.19.8 
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 £2 extra. 

Moving Coll Phones. Finest quality Canadian. with Chamois ear- 
muffs and leather- covered headband. With lead and Jack plug. 
Noise excluding, supremely comfortable, 19/6. post 116. 

We now stock The Pocket 4, a neat little job which can be 
made for 42)8. (Printed Circuit Version 52/6), and The Good 
Companion (a super job equal to the best). Easily constructed 
for only £9.19.8. Gladly demonstrated to callers. 

CHARLES BRITAIN (RADIO) LTD. 

I I Upper Saint Martins Lane, London, W.C.2 

TEMple Bar 0545 Shop Hours 9-6 p.m. (9-1 p.m. Thursday) 
Open all day Saturday. 

GÌAH: This Month's Bargains 
SCREENED CABLES 

Screened Microphone Cable, 1st Grade, 9d. yd. 12 -Core 
Screened Cable, 21- yd. 10 -Core (5 Pairs) Screened Cable, 

118 yd. All plus 2/- P. & P. 

AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25, 
6d. per yard. K3SB Telecon (round) 116 per yard. Post on above 
feeder and cable I/6 any length. 
COPPER WIRE. 14 G., H/D 140ft. 171 -; 70ft. 816. P. & P. 2/ -, 
Other lengths pro rata. 
RIBBED GLASS. 3in. aerial insulators, 119 each. P. & P. 1/6. 
up to 12. 
CERAMIC FEEDER SPREADERS. 6in. type F.S. lad. each 
P. & P. 2/-. 
CERAMIC "T" PIECES. Type A.T. for centre of dipoles, 
1/6 each. P. & P. I / -. 
2 METRE BEAM S ELEMENT W.S. VAGI. Complete in 
box with I x 25m. mast head bracket. PRICE 491 -, P. & P. 3/6. 
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low 
loss, 118 per yard. P. & P. 21 -. 50 ohm, 300 watt coax, very low 
loss, 1'9 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. 2216 post free. 
VARIABLE CONDENSERS. All brass with ceramic end 
plates and ball race bearings. 50 pF, 519. 100 pF, 6/6. 160 pF, 
7/6. 240 pF, 816, and 300 pF, 916. All fitted with rear extension 
for ganging. P. & P. 1 / -. Also Flexible Couplers, II- each. 
8.1.8 MFD. 1,200 v. D.C. Wkg. Capacitors, 1216 each. P. & P. 
2/ -. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept. "P ", 110 Dale End, Birmingham 4. (CEN 1635) 
(No C.O.D. under El please.) (By return service.) 
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EDDY'S (NOTE LTD. 
116 ALFRETON ROAD 

NOTTINGHAM 
NIFE ACCUMULATORS. 1.25 v. size 
3 x 2} x {in. 7 amp hrs., weight I3ozs., 216 
each. P. & P. 2/ -, one only add 9d. per cell. 
POCKET RADIO. 2 transistor with 

1 

speaker. Complete with all parts, wiring 
diagram and full instructions, 2716. Bat- 
teries 11 -. P. & P. 2/ -. 
DIMMER SWITCHES. Ideal for train 
speed regulators, 11l1, Post 1/3. 
THROAT MIKES. 2r- ea., Post 10d. Could 
be used for electrifying musical inst. etc. 
VIBRATORS. 12 volt, 4 pin, 4111. 6 volt, 
4 pin, 8111. Post 1/6. 
GERMANIUM DIODES. 9d. each. 71- 
dozen. Post 6d. 
V.H.F. AERIALS. 6111, Post If-. Easy to 
fit. No technical knowledge required. 
ACOS CRYSTAL PICK -UPS. Turnover 
head (2 sapphire styli) 29/11. P. & P. 2/6. 
All Above are New and Guaranteed. 

i New or Surplus VALVES 
Guaranteed and Tested by Return Post. 
AC2 OZ4 5/11 6F15 816 
PENDD PYBI 6111 6F33 6,6 

7,6 PY82 616 615G 219 
CI 916 PZ30 916 615GT 319 
CY31 916 PCC85 916 615M 413 
DM70 6111 PCL84 1216 617G 51- 
0F91 316 PCL85 1216 6K7G 1111 
DF92 316 PEN36C 81- 6K8G 5,6 
DK9I 516 PEN46 5111 6P25 916 
DL93 61- P61 316 6Q7G 5111 
DAF9I 419 R 19 1516 6SA7M 519 
EAC9I 419 SP61 216 6SG7M 419 
EB34 116 TDD4 716 6SJ7M 519 
EB4I 4111 TY86F 1116 6SL7GT 6,6 
EB9I 316 U26 101- 6SN7GT 413 
ECC81 513 U35 916 6U4GT 1216 
ECC82 S /11 UF4I 8111 6X5G 5111 
ECC85 VI VP23 616 7C5 616 
ECH42 719 VT52 216 OF! 6,6 
ECL82 91- ID5 716 OP13 916 
EF36 3/_ IL4 316 2A6 51- 
EF37 4111 IRS 516 2AH8 1216 
EF37A Sill ISS 419 2AH7 216 
EF39 5111 IT4 316 2K8 1216 
EF40 1216 3A4 4111 2AT6 716 
EF42 716 5Ú4G 419 2K7 513 
EF50 119 5Z4G 716 2Q7 513 
EF86 9,6 6ÁC7 41- 2BH7 10111 
EF9I 316 6AU6 1016 2001 816 
EF92 416 6A7 1016 20P1 916 
EF95 5111 6AG6 316 25A6G 81- 
EL32 6111 6816 7111 25L6GT 816 
EL38 1216 6B8M 7111 30PL13 1316 
EL85 716 6BW6 716 35Z4 513 

1 EL91 416 6BW7 716 50CD6G 
GTIC 4111 6CH6 81- 2916 
HL23DD 616 6C4 316 80 6111 

r'I KT33C 616 6C5 419 954 116 
KT36 916 6F1 6111 955 316 
L63 5111 6F6M 616 956 2111 
MUI4 71- 6FI3 6111 

BUILD YOUR OWN 
CAR RADIO! 

7 Transistors 
Long and Med- 
ium Waves. 
Two watts 
output RF 
stage and auto- 
matic gain 
control. (6 or 

12 volts, please state). Supplied with 
full instructions at 

I G Size: 71 x 7} x 2 }in. 02 115. 
Speaker 17/11 extra (7 x 4 ellipt.) if 
required. Postage and packing 5/- 
extra per kit. 

Any parcel insure against 'amaze in tran- 
sit for only 6d. extra per order. All unin- 
sured parcels at customers risk. Post and 
Packing 6d. per valve extra. C.W.O. or 
C.O.D. only. C.O.D. charge 3r. extra, 
S.A.E. with enquiries. 

PRACTICAL WIRELESS 971 

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 YES. 

IN THE HOME, IN THE CAR, BY THE 

"CONTESSA" 
IS VOTED BEST OF ALL 

A really remarkable 2 -Band 
6-Transistor Superhet Kit-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 kit- 

Waveband coverage of 580 kc /s to 1,620 
Assured reception of at least a dozen 
Large clearly, -calibrated station -named 
Internal high -gain. Ferrox aerlaL 
5 : t ratio slow motion tuning. 
Fitted with the latest 12.000 -line high flux 
Power of 410 nlitwatts from the single 

e Specially designed aerial matching coil 
Only first -grade fully guaranteed matched 
used. 
Double tuned IF transformers for 
selectivity. 
Fully drilled printed circuit panel marked 
'l'he two -colour case measures 10 x 71 

when assembled. 
4i Battery lasts 4 months with normal usage. 

Book supplied with detailed assembly 
circuitry. 
Anyone can build this set -everything 
required. 

SEA, IN 

.. -.._ 
i'yit ti 
lì iiJ 

'Fla ' 

r' 

kc /s and 160 
stations in daylight! 

dlaL 

loudspeaker. 
-ended push 
for use In a 

translators 

maximum 

with component 
x 31 in. and 

instructions, 

supplied 

FIELDS AFAR, , 
` 

.' 
4%. 

I' \ 
ke /s to 270 

-pull final 
CAR. 

and 

gain and 

numbers. 
weighs approx. 

diagrams 

lust a soldering 

THE 

s 

- 

kc /s. 

stage. 

diodes are 

knife -edged 

4 lbs. 

and 
iron 

Inclusive price for 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. 3/6 post free 

Plus 3/6 P. &Pkg. 

And now this is what you have been 
eagerly waiting for- 

THE "CAPRI" °`s 
A MINIATURE pocket transistor kit that 1, 

An REALLY works, retaining the most attractive 
Features of the famous "Contessa". all< nrst- 
rade Mullard transistors and diode are employed 

in a highly sensitive superhet MW and preset LW 
:annul,: embodying the most modern design practice. A special 211n. 
loudspeaker provides surprising volume and a personal earpiece socket 
available. An attractive two -tone plastic case is supplied in two colours. 
Red or Ivory /Blue, the full constructional details being given with each 
The total MEASUREMENTS of the "Capri" are 41 x 21 x liln. 

SEE AND HEAR A WORKING MODEL TODAY 

high gauss 
is also 
Ivory/ 

set of pasta. 

Inclusive price for all associated 
p 

components, 

detail nonourt BUY AS YOU BUILD SCHEME 710.0 
ANY PARTS SOLD SEPARATELY. 9 v. battery 
2/6 extra plus 21- P. & Pkg. 

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret 
no lists or catalogues -our stocks move too quickly) 

PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 
Terms of Business: 

CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10 / -. 
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SOUTHERN RADIO'S WIRELESS BARGAINS 
PORTABLE TEST METERS. (As featured in March issue, pages 
1005 to 1010) 0 -5000 ohms; 0 -60 mA; 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 1516; Throat Microphones, 416; Junction 
Boxes, 216; Aerials, No. I, 219, No. 2, 513; Webbing, 41 -; 
Haversacks, 516; Valves- A.R.P.12 416. A.T.P.4, 316. Set 
of five valves, 191 -. Postage on each item 1'6 extra (except valves). 
ATTACHMENTS FOR "18" TRANSRECEIVER. Head- 
phones, l516; Microphone 4a, 1216; Aerials, 51 -; Morse 
Key, 616; Valves- A.R.P.12, 416, A.T.P.4, 316, A.R.8, 716; Set 
of six valves, 251 -. Official booklet "18" T.R. Circuits, etc 616 
pos' paid. Postage extra (except valves) 1/6 each item. 
QUARTZ CRYSTALS. Types F.T.241/F.T.243 2 pin 4in. spacing. 
F.T.241 20 to 38.9 Mc /s (54th and 72nd Harmonic). F.T.243 5700 
to 8650 kc /s (Fundamental), 416 each. Lists of available frequencies 
on request. Crystal Holders for F.T.24l/243, 113. F.T.24l/243 
Crystals. New but not guaranteed (ideal for using the case or 
regrinding). 1216 per dozen. Post paid. 
RECORDING BLANKS. New 13ín., 61- each or 15 complete 
in Tin, E4. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. Wealth of gears. 
motors, blowers, etc. Ideal for experimenters, £3.12.6, cart. paid. 
RESISTANCES. 100 Asstd. Useful values, new. 1216 per 100. 
CONDENSERS. 100 Ass. Mica Elec., Tub., etc. New I5/- per 100. 
MORSE PRACTICE SETS. Key with Buzzer on Base, with 
battery. 1216, postage 2/ -. 
LUFBRA HOLE CUTTERS. Adjustable. }in. to 34in., 713. 
STAR IDENTIFIERS. 1 -AN. Covers both hemispheres, 516. 
VISUAL INDICATORS (10Q4). Type 3 with 2 meter move- 
ments, 2 neons. New I2/ -. 
MAGNETS. Strong Bar, tin. x fin. 116 each. 
COMMAND RECEIVERS B.C. 455 6-9 Mc(s. Complete with 6 
valves, 4716 each. 

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

SOUTHERN RADIO SUPPLY LTD. 
II LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653 

February, 1962 

NEW MODIFIED 
VERSION ! 

'PW' 6- TRANSISTOR 
4 

All 
Parts 
required 

£8.19.6 
NORCOL LTD., 

Castle Road, Camberley. Surrey 
Phone: Camberley 22760. 

MEDIUM AND LONG WAVE POCKET 
SUI' RHET 

The latest version to ti,,. line perromher 
"rporatoe ini procemclits giving evoh 

greater e usitavity and all round 
pet f ormace. 
* 250 mW Push -Pull Output on Erin. 

P.M. Speaker. * Guaranteed first grade Matched 
Transistors. * High Q Internal Ferrite Rod Aerial * Printed Cirtait and lull instructions. 

ALIGNMENT & SERVICING 
We hare tested and aligned m 
hundreds of these receivers, and are 
now altering this service to all purchasers 
of our kits. Details on request. 
All parts sold separately. Send for 
illustrated building plans, 1/6 plus post. 
(Free with kit). Every item down to 
the last out and bolt is supplied 
together with easy to follow, step by 
step instructions-no extras to boy. 

SURPLUS RRDIO SUPPL!S 
2 LAI NG'SCORNER, MITCHAM, SURREY 

SEND TO -DAY FOR OUR CATALOGUE 

400 BARGAINS 
At prices below manufacturing cost 

Price 1/6 post paid 

50µA METERS 
by Sangamo Weston 19/6 p. and p. 116 

e SHORT -WAVE / EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for ... 
S.W. Receivers and Kits of Quality. 

H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS for 
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 251 , 
Two -valve Kit, Model "E ". Pelee 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. 

r POST THIS COUPON NOW! 
"H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TR), 44 Old Bond Street, 
London W.1 

Please send me FREE and without' 
obligation your 1961 literature. 
NAME 

ADDRESS 

ILIrar.arr.tsnJ 

WORLD RADIO AND 
TV HANDBOOK 1962 
for listeners by Johansen 18/9, postage il -. 
Guide to Broadcasting Stations 1962. 3/6, 
postage 6d. 
Amateur Radio Call Book 1962 by R. S. G. 
B., 416. postage 6d. 
Mullard Maintenance Manual, 1962 edition, 16/ -. postage 1l -. Transistorised Test Equipment and Servicing Manual by Sinclair, 3/6, postage 
Od, 
Transistor Suhminiature Receivers for 
the Constructor, 5l -. Postage 6d. 
Using an Oscilloscope by Easterling. 
6 /6. postage 6d. 
Records and Gramophone kiwi ipmeot by 
Bradley. 8 /6, postage 8d. Brimar Valve and T.V. Tube Manual 
No. 9. 6 / -, postage Bd. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

TRANSISTORS 
RED SPOT 3/- 

WHITE SPOT 3/3 
XA102, 9l -: 0070. 6/6: 0071, 6/6; 0072, 
St..; (matched pair 16/ -l: 0C44, 11 / -: 
OC45, 10/ -. All other types in stock. 
CRYSTAL DIODES, 1 / -: Mullard 
0A70, OAST, 3/-: %liniat tire condensers 
for all transistor sets -.001 mid, .002 
mid, ,003 mfd, .01 mid, .02 mid, .04 mid. 
.05 mfd, all 1/- each. 1 mid, 1/3: sub 
min., 2 mfd, 8 mid, 2/6. Connecting 
wire, 6 colours, 1 yd. each 1/9; 2 yds. 
each 2/9. 
Resistors: All Values 10 °s rwatt. 6d. ea. 
The New JOURNEYMAN "6". Its 
amazing; plans etc., 1 /6, or send S.A.E. 
for lists. 

OAKFIELD RADIO 
121 MACCLESFIELD ROAD, 

HAZEL GROVE. STOCKORT. CHESHIRE _ MAIL ORDER ONLY 

THE PUNCH 
YOU NEED! 

HOLE PUNCHES 
Instant Type 
-'B" diameter ... 516 ea. 
Screw -up Type 
ye diameter 618 ea. 

B7G ... 7/2 
BSA, B9A .., 718 

813 

aa 
L1" 
16 " 91, 

Postage and packing II- 
*" diameter Int. Octal ... 10111 ea. e 

n 
2" 

,. 
23" 

B9G ...17/11 
... 20/4 ,r 

Meter ... 2718 
Postage and packing 213 

Complete set including postage and 
packing £7.10.0d. 

OLIVER & RANDALL LTD 
Dept. 7. 

40 Perry Hill, London, S.E.6 
Tel.: BECkenham 8262 

E 

i 
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February, 1962 PRACTICAL WIRELESS 

]at 
23 TOTTENHAM COURT ROAD, LONDON W.I 
and at 309 EDGWARE ROAD, LONDON W.2 

973 

RADIO 
Tel: MUSEUM 3451/2 
Tel: PADdington 6963 

STAR FEATURES: 

* Permeability Tuning, 

* PtdBp, FM Tuning Unit. 
* Absolutely no dritt. 
* Frequency °overage: 88 -100 

Mole, 
Attractive full aeon maroon and gold 

of Tuner 

A COMPLETE SELF POWERED 

FM TUNER 
may be built £4.19.6 tm n y 

This tuner has been designed to the 
highest possible modern standards with 
all the features found only In the more 
expensive Units and yet still within a 
price range that all can afford, No estrao 
required, 

* Two LF. Stages and Dboriml- 
nater. 

* OA81 balanced diode output 

* Valve line up: £0085, 2 -EF80, 
E280 Rectifier. 

Mote Dial, else 7 it Sie., oeeroU dissensions 
8 s 7} s 51tn. 

Why not convert your battery portable to mains operation 
with the COSSOR MU2 BATTERY ELIMINATOR! 
This Eliminator is completely assembled and supplied 
with 4ft of Mains Lead and Torpedo Type of On /Off Switch. 
It is housed in 2 Metal Containers approximately the same 
size as the AD35 and 6126 Batteries, and suitable for 
receivers using 0K96 range values for use on 200 -250V 
A.C. mains. Size: L.T. Unit Sin. x 211e. x Ijin. H.T. Unit 
4in. x 2Jie. x tin. Original price 3 gns. 3916 plus 2/- 
OUR PRICE for a limited period only. P. & P. 

THE TELEFUNKEN 

STEREO HI -FI 
AMPLIFIER 
()rigsnul prie. IN un... 

ONLY E1.19.6 
p. i., 

BRIEF SPECIFICATIONS: * Power Output 5 watts total 12} 
watts per channel). * Total harmonic distortion less 
thus 1% at 1 watt output. * Frequency Response: 
30 cis to 40 Hou Sal. 
45 ois to 30 KO. 08. * Sensitivity sufficient for ah 
norms) spots from Tape Re- 
mmers. Pick -ups, Microphones. 
Radios. 

* Power Requirements 1.10, 126, 
160, 220, 540 volte A.C. * Piano key selecting. * Preselected tone control. * Sise: 12m. wide Bin, deep z 
tin. high. * Weighs Sibs. * Finish: Hammered enamel In 
grey/green with gold trim- 
mings. Controls and press 
buttons in Holm With Meek, 
bine and red lettering. 

STAR FEATURE PURCHASE 
WE CAN OFFER THE FABULOUS SAVILLE DOUBLE 
12 STEREO POWER AMPLIFIER AND MATCHING 
SAVILLE 12P CONTROL UNIT FOR ONLY 
25 Gnse p' 

& p. 1216. Original Price 49 gns. 
Brief specifications: 

Input sensitivity P.U. 3 and 45 mv, Tape I and 20 mv, Radio SO mv. 
Output 12 watts per channel, 20 watts peak, 2 EL84 push -pull 

output per channel. 
Controls 6 -pos. sel. volume on /off, bass, treble and balance. 

THIS ARTICLE IS BRAND NEW AND GUARANTEED. 

STOP ! LOOK ! 
TRANSISTORS from 2/6 
YELLOW SPOT A.F. 6 volt, 216 each. 
RED SPOTS 31- each, 3 for 816. 
WHITE SPOTS 3f- each. 
YELLOW /GREEN 313 each,13 for 91 -. 
RED /YELLOW R.F. 51- euch. 
SURFACE BARRIER SB305 9f- each. 
XAIO 4s 416 each, XBI Its 41- each. 
POWER TYPE XC14I 101- each. 
Few only G.E.C. Transistors SI A.F. S2 Low 
R.F. 53 Output, All one price 216 each. 

MULLARD TRANSISTORS 
0071 616, 0072 61 -, matched pair 161 -, 

111, OC78 81 -, OC81 81 -, 0C45 101 -, 0C44 let -, 
OC 170 1316, 0C171 1416. 
DIODES 0A70, 0A79 or 0A81 31-, OA91 
or 0A95 Miniatures 316 each. 
TRANSISTOR HOLDERS, 113 each, 3 

Ior 316. 
GERMANIUM DIODES, 11- 3 for 216. 
MINIATURE TRANSISTOR TRANS- 
FORMERS. P -P Driver 4.5 : I P -P Output 
20 I. Boxed with Spec., 916 pair. 
CRYSTAL SET COILS DRXI 216. 
REPANCO DRR2 Dual Range Coils, 41 -. 
REACTION CONDENSERS, .0001, 3f -, 
.0003 319, .0005, 41 -. 
J.B. DILECON TYPE, -0001, .0003 Or 
.0005 all 419 each. 
CRYSTAL EARPIECES with Lead and 
Plug, 816. 
LOW IMP EARPIECES, 816. 
All Parts available for P.W. "Tutor" MINI - 
AMP and the "CITIZEN Circuits. 

ALL SENT POST FREE IN U.K. by 

PETHERICK'S SUPPLIES 
22 High Street, Bideford, N. Devon 

Tel.: Bideford 1217 
S.A.E. WITH INQUIRIES PLEASE 

TV TUBE RESTORER 
EX -RA LIFE, EXTRA BRILLIANCE 

PLUGS ON TO YOUR 
TV TUBE 

ANY SIZE 

PATENTED 

important! State 
Make, Model No. 
Name and Ad- 
dress to Block 
Letters Please. 

S2 AN MODEL .. 22/8 
DE LUXE.MODEL .. 30/- 

Postage 2/0 either model. 
SINCLAIR ELECTRONICS Dept. P.W.5 
18 Newport Court C1saringX Rd. WC2 

Terms: C.W.O., C.O.D. 

BBC - ITV - F.M. AERIALS 
B.B.C. (BAND D. Tele- 
scopic loft. 19/8. External. 
H /D, 28/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array, 24/ -. 5 
Element, 32/8. Wall 
mounting, 3 Element, 33/9. 
6 Element, 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element. 
41/3. 1 +5 Element, 48/9. 
Wall mounting. 1 +3 Ele- 
ment. 58/3. 1 +5 Element, 
63/9. Chimney and mast 

mounting units also available. 
F.N. iBAND 2). Loft "H ", 28/ -. 3 Ele- 
ment loft, 52/6. S/D loft, 12/6. External 
S /D, 8/3. State channel when ordering. 
C.W.O. r C.O.D. P.P. 2/6. Coaxial cable. 
Bd. yd. Coaxial plugs, 1/3. Send 8d. 
stamps for illustrated lists. 

K.V.A. ELECTRONICS (Dept.P.W.) 
3B, Godstone Road, Kenley, Surrey. 

CABINETS & 

HI -FI EQUIPMENT 
We can supply any Cabinet 
to your own specification 

"Grosvenor" E22.1.0 
This 1s only one example 
taken from. our extensive 
range of stock cabinets. 
Write tor our NEW 24 page 
fully illustrated catalogue 
on: 
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 (P.W.22) Chase Side, Southgate, 
London, N.I4. Pal 3733/9666 
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RADIO BOOKS 
NEW PICTORIAL APPROACH To 

LEARNING 
BASIC ELECTRICITY, 5 parts. 
BASIC ELECTRONICS, 6 parts. 

The Complete Set sent on payment of 
first instalment. 

LEARN WHILE YOU PAY 
FOR ONLY 2/8 PER WEEK 

Write for FREE Illustrated Prospectus 
piping details of instalment plan. 

RADIO, TELEVISION AND ELEC- 
TRONIC DATA BOOK 4/- 

EXTRA EQUIPMENT FOR YOUR 
TAPE RECORDER. Describes Mixer - 
amplifier, Monitor -amplifier, Programme 

meter etc. 8/6. 
PRACTICAL TRANSISTOR AUDIO 
AMPLIFIERS for home constructor. 4/ -. 
HI -FI TRANSISTOR FM TUNER, 4 / -. 
TRANSISTOR CIRCUITS for Radio Con- 

trolled models. Howard Boys. 8 / -. 
SUPER SENSITIVE TRANSISTORISED 

POCKET RADIO, 4/ -. 
INTERNATIONAL SI ATION LIST 3/ -. 
TRANSISTOR CIRCUITS Nos. 1, 2, 3, 4. 
3/- each. Each bool gives instruction for 

building ten different Transistor Units. 
COIL DESIGN AND CONSTRUCTION 

MANUAL. 5/6. 
HI -FI TAPE RECORDER 3/ -, 
ONE VALVE RECEIVERS, TWO VALVE 
RECEIVERS. THREE VALVE RE- 
CEIVERS. FOUR VALVE RECEIVERS. 

,1/9 each. Each book gives full compre- 
hensive instructions, diagram, etc. 

BOY'S BOOK OF CRYSTAL SETS, 12 
different circuits fully illustrated. 3 /-. 

HOW TO GET THE BEST OUT OF YOUR 
TAPE RECORDER. BY Guy. 9 / -. 

HIGH FIDELITY LOUDSPEAKER 
ENCLOSURES, 5/8. 

TRANSISTOR SUPERHET RECEIVERS 
Includes circuit diagrams of 50 different 

Receivers. 8/, 
40 CIRCUITS USING GERMANIUM 

DIODES. 3/8. 
RADIO VALVE DATA (Wireless Word) 

7th edition. 7 / -. 
BRIMAR VALVE MANUAL No. 9. 7 / -. 
GUIDE TO BROADCASTING STATIONS 

(Wireless World) 12th edition. 4/ -. 
MULLARD REFERENCE MANUAL OF 

TRANSISTOR CIRCUITS. 13/6. 
ELECTRONIC NOVELTIES. Bradley 5/6. 
ELECTRONIC GADGETS. Bradley 4 / , 
RADIO CONTROL OF MODELS. By 

Sommerhoff 5/6. 
SERVICING TRANSISTOR RECEIVERS 

Pettit. 6/6. 
USING AN OSCILLOSCOPE. 7/ , 
BEGINNERS GUIDE TO RADIO. Camm. 

New and Revised Edition. 8 /6. 
RADIO TEST GEAR MANUAL 3/ -. 
TRANSISTOR SUB -MINIATURE RE- 

CEIVERS MANUAL 5/6. 
RADIO SERVICING. By Patchett. 
Vol. 1. Basic Electro- Technology 5 /8. 
Vol. 11. Intermediate Radio Theory 9/ , 
Vol. 111. Final Radio Theory. 8/8. 
Vol 1V. Fault Finding 5/8. 

All above titles include postage. 
SEND STAMP FOR LISTS 

SELRAY BOOK CO. 
60 HAYES HILL, HAYES, BROMLEY 

KENT. Tel. HURstway 1818 

18,000 O.P.V. 
MULTIMETER KIT 

Ranges 0 -0.25 and 2.5 V DC; 10. 25, 100, 250, 
500, 1000 V AC. DC. and output volts; Ohms 
100 ohms to 10 Meg. (two ranges); 0.25, 2.5. 25, 
250 mA DC (2.5A range 4/- extra). Kit com- 
prises new 3 x 21ín. Weston 0 -50 microamps 
m.c. meter, all 1% multipliers, 1% ready 
adjusted shunts, padding resistor adjusted 
for each meter, 3 other resistors, 1 con- 
denser meter rec., knobs, switches, sockets, 
Pots. circuit, instructions, wiring Wag. 
scale (ohms. dB, uF, mA & V. 10V AC scales) 
i.e. everything except case and battery. 
Details of 200 pF -0.5uF range. Price 89/11, 
post free. Circuit, scale etc. 9d. free with 
kit. 0 -50uA meter as above, with circuit, 
etc. 25/- post 1/6. Multimeter scale fitted 
to meter 2/6 extra. 

High Stability liecistors. S.A.E. Hat. 

PLANET INSTRUMENT CO. 
25 DOMINION AVE., LEEDS, 7 

PRACTICAL WIRELESS 

POCKET RADIO 
ASTOUNDING RESULTS 

Covers medium and long waves. 
No aerial or earth required. 

Very compact; personal earphone. 
ALL PARTS 5916, plus post 21 -. 

Write for details (3d. stamp) before you 
buy elsewhere. 

Red Spot Transistors 213, White Spot 213; 
Bargain set, 6 Ediswan Transistors 
(I- XA102, 2- XA101, 1- XB103, 2- XCI01) 
and Diode for Superhet, 3916. All parts 
"P.W." Pocket Superhet (Mullard transis- 
tors), 48.5.0; Sub -min. Electrolytics 2, 4, 
8, 10, 16 mfd, 21.; 50, 100 mfd, 219. M.C. 
Earpiece (used as speaker), 51.; Mullard, 
0071, 61 -; 0072 716; 0C44 916; 0C45 91.. 
Silicon Rectifier bargain 70 p.i.v. } amp., 
313; Westalite Contact Rectifier 250 v., 
60 mA, 716; Transformer 250 -0 -250 v., 6 v. 
and 5 v., I51 -; Packard Bell Amplifiers, new 
1216; Garrard Portable Record Player, 
cabinet, battery turntable 45 r.p.m. and 
P.U.; takes trans. amplifier, 43.10.0, plus 
Carr. 319, Real bargain. Limited quantity. 
TERMS.--C.W.O. Post extra, excess 
refunded. Our Reflex Rx., best 2- transis- 
tor Receiver. Send 10d. stamps for notes. 

MOORE'S EXPERIMENTAL SUPPLIES 
8 & 10 Granville Street, Sheffield 2 

Tel.: 27461 

2 METRES! 
The thrills of 144 Mc /s can now be 
yours for only 39/8, complete kit! 
Tunable range 150 -100 Mc /s, simpli- 
fied construction, etc., write today 
for descriptive literature, also if a 
newcomer -beginner to Amateur 
Radio, ask for free copy of the world - 
famous "Globe- King" kits and re- 
ceivers -stamp to cover postage 
costs appreciated. Write now to 
makers: 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

NEW REPANCO 
TRANSISTOR 

TRANSFORMERS 

Type TT45 Push Pull Driver 
Ratio 4.5:1+1 

Type TT46 Push Pull Output 
Ratio 4+4:1 

Type TT49 Interstage 
Ratio 4.5:1 

All with High Permeability 
Nickel Iron Cores 
Size: 4" x e" x r 

SV_ Each 

Radio Experimental Products 
Ltd. 

33 MUCH PARK STREET, 
COVENTRY 

February, 1962 

PADGETTS RADIO STORE 
40 MEADOW LANE, LEEDS 11 

Phone: Cleckheaton 2866. 

SCR522. RX and TX. Less valves and 
crystals, otherwise complete, 15/-. carriage 
7/6. Receiver only 7/8. carriage 5/ -. 

Complete TV Chassis. For spares less 
valves, 121n., four for 10/ -. carriage 5/ -. 141n. 
chassis, four for 15/ -, carriage 7/6. 

TV Tubes Regunned. 12 months guarantee. 
Old glass not required. 12, 14, 15. 16 and 17m. 
Any make all one price, 23.15.0., Carr. & 
Ins. 716, 

Perfect Reclaimed Tubes. Six months 
guarantee. 12in. 17/ -. 14ín. Mullard only 
41.10.0. carriage and insurance 7/6. 

P.M. Speakers. All perfect, removed from 
TV sets. 3 ohms coil. Goodman, Phillips, 
Rola, R. and A. etc. 5in. 6/6. bin. 4/ -. 6 x 41n. 
5 /.. 7 x 4 8/-. Bin. 6 / -. Post 2/6 extra. 
Crystal Diodes. Now only 8d. post 3d. 5/- 
doz. post free. 
NEW VALVES, Ex- units. All post free. 
6K7 2/ -. 6X5 4/ -, 6V6 3 6V6GT 41 -, 6AQ5 3/8, 
6C4 2/ -. KT63 4/ -, 0063 4/ -, EF91 1/9. EL91 

154 21-, 5U4Á4/8.951/8. 1/6,/ EB91 1/8, 1900109d.. 
5/. doz. DLS10 1 / -. 6/- doz. VR50 /VR92 8d.. 
4/6 doz. Valves removed from TV sets. 
Tested on a Mullard Valve Tester, and are 
100% as new. They carry a 3 months' 
unconditional guarantee. 
EF80 1/6. 10 /- per doz. EF80, Grade 2, 6d.. 
4/- per doz. 

ECL80 4/6 6G8 2/6 U25 5/- 
ECC82 5/- 6Y6 2/- U281 5/- 
EL38 416 6LD20 5/- 0329 5/- 
EY51 41- 6SN7 2/9 KT36 5/- 
EBF80 4/6 10C2 2/- P1,81 5/- 
EB91 1/- 10F1 2/- PY81 5/- 
EF91 H. or 15 /- doz. PL82 5/- 
EL91 1/- 10P14 5/- PY80 5/- 
6P25 41- 10P13 5/- PL36 5/- 

6F 
5/- 2001 3/. PZ30 5/- 

6F13 21. 20P1 51- B36 4/6 
6F14 5/- 20L1 5/. NI? 51- 
CSS7 2/- 185ßT 8/6 1.83 3/- 

TV Converters less valves and knobs, 
Coils fitted 2 and 10. Ekco. Ultra, Marconi, 
etc. 2/8, 2/- post. 
Cyldon Converters. Complete with valves 
and knobs, 25/-, post 2/ -. Coils fitted 2 and 
10. 

Tube Unit with 3in. tube, valves and A.C. 
mains transformer, this will make a good 
scope. These units are not new, but 
condition good. 22.5.0. Carriage 8/6. 
Small Speaker Transformer ex TV chassis. 
1/8. Post 1/3. Doz. lots 15 /-, post free. 

19'9 
EXTENSION 

Ideal for kitchen, bed- 
room etc. In polished 

cabinet with Fin. speaker and lead. Carr. 4/3. 

SPEAKERS 8 /9. 61n. and 7 x 41ne. 
Ex. manufacturers sal- 

at. 
P. s P. 3,3. Elliptical 16/9. Brand New. -r 4 and S z Sins. Slot type. P. It P. 313. 

Miniature 16/9. Brand New Sin. P. 8 P. 1/, 

18'9 SOLDERING IRON 
64 ins. long. 30w. 230v. A.C. For 

lightweight applications. Can be cabled safely 
while hot. Io vinyl bag, with lead and plug. 
Carr. FREE. 

ISr. TUBES 
31!74, 124, 159, Ex-rental stock. Guaranteed 
working. Carr. PI-. 

35f 14KP4- 36/24. Ex -rental replace- 
ments, guaranteed working. Carr. bi -, 

VALVES 9d. 601, 6132, 6512, 6F13, 6.14, 
6.15, 603, 9D2, 1502, 78, D77, D152, EASO, 
EB91, ECM, Poet 1 -9d, 6-116. Many more. 

P. P. 'COMPONENTS LTD. 
628 Romlord Road. Manor Park, E,12. 

MAIL ORDER ONLY 
Stamp for FREE catalogue. 

1 
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D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case, mains 
trans.. F.W. Bridge Rectifier. 2 tusehoiders 
and tuses. Change Direction switch, vari- 
able Speed regulator and circuit. For 
200 -250 v. A.C. mains. Suitable tor Electric 
Trains. Limited number available at 33/9. 

SELENIUM RECTIFIERS 
F.W. BRIDGE H.T. Types H.W. 

6/12v. la... 3/11 150 v. 40 ma. .. 3/9 
6/12v. 2a... 8/11 250 250 v. 60 ma. .. 3/11 

6/1Zv. {as....18/3 .v. 60 
m.á...6/11 

8/12 v. 6a... 
25/9 

/3 260 v. 260 m.a. .. 11/9 

6/12v.18a...35/9 gNTAéTmCOOHED 
24 V. 2 a. .. 14/9 

F.W. (Bridge) 8/11a 

B.S.R. MONARDECK TAPEDECKS 
Speed 311n. per seo. High quality record- 
ing heads £8.19.6. Carr. 5/ -. 
SPECIAL OFFER OF BRAND NEW 
BRIIIAR TRANSISTORS. TS1 Audio 
lots of three, 8/11; TS7 R.F. three for 14/9. 

EX. GOVT. CASES. Size 14- 1011e, high 
Well ventilated, black crackle finished, 
undrilled Cover. IDEAL FOR BATTERY 
CHARGER OR INSTRUMENT CASE OR 
COVER COULD BE USED FOR AMPLI- 
FIER. Only 9/9, plus 2/- postage. 

LINEAR TREMOLO/PRE-AMP UNIT 
Type TPU /1. with 3 controls, volume. 
amplitude and frequency. Inputs tor 
guitar and microphone. Requires power 
supply of 250 v. 10 m.a, and 6.3 v. 1 a., 
available from any R.B.C. or LINEAR 
amplifier. The unit is merely connected 
to normal input socket 01 hl -fl amplifier 
or Guitar amplifier. Only 5 NOS. 

R.S.C. GRAM. AMPLIFIER KI'r. 3 
watts output. Negative feedback. Controls 
Vol. Tone and Switch. Mains operation 
250 -25U v. A.C. Fully isolated chassis. 
Circuit etc.. supplied. Only 39/9. Carr. 3/9, 
H1 -F1 10 WATT AMPLIFIERS 
Brand new. Manufacturer's discontinued 
line. Fitted latest Mullard valves. Dual 
inputs for "mike" and gram., etc. Bass 
and Treble Controls. High sensitivity and 
quality. Output for 3 ohm or 15 ohm 
speaker. For 230 -2250 v. A.C. a.19.6 
Carriage 7/6. 
PORTABLE TRANSISTOR RADIO 
DESIGN with 7 x 41n, loudspeaker and Car 
Aerial Socket. Attractively designed and 
covered cabinet size 8 x 101 x lin. Gold 
dials with revolving perspex covers. M. 
and L. wavebands. Six first grade Brimar 
Transistors and Printed circuit. Easy to 
follow instructions and diagrams. 2/6. 
Total cost of parts only £9.19.6, cary. 3/9. 
Demonstration models at all branches. 
R.S.C. TRANSISTORISED GRAM 
AMPLIFIER. Output 1 watt, for 3 ohm 
speaker. Transistors Ediswan XB113, 
XB113, XC101A, XC101A. Suitable for any 
normal crystal pick -up. Only 89/9. 
M ULTI- METERS. 
CARY A10. Basic Meter sensitivity 155 
micro -amps. A.C. and D.C. ranges 84.17.6. 
CABY 11211. Sensitivity up to 10,000 ohms 
per volt, A.C. and D.C. £8.10.0. 
S.A.E. will bring leaflets on A10 or B20. 
RELAYS. Carpenters' Type. Polarised 
2 times 9,500 turns at 1.885 ohms. 13/9. 
Miniature Type G.E.C. 670 Sealed, wire 
ends, 4 clovers, platinum M1095. 12/9. 
SPECIAL OFFER EX. GOVERN- 
MENT SELENIUM RECTIFIERS. 
12 v. 15 amp. with large square cooling 
fins. 19/9 each. 

RS.C 
(Manchester) 

Ltd. 

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; 60 mA 
50 H, 1,000 ohms 6/9: 100 mA, 10 H, 100 
ohms 8/9: 60 mA, 5-10 H. 250 ohms 2/11. 

EX. GOVT. MAINS TRANSFORMERS 
Primaries 200 -260 v. 50 o.p.s. A.C. 

250v. 60mA 6.3v. la .. .. 11/9 
250.0 -250v. 60mA 8.3v. Zit. .. 12/9 
27O-0-275v. 100mA 6.3v. la. 6v. 3a .. 22/9 
300- 0 -300v. 60mA 6.3v. 2a ., 12/11 
300- 0-300v. 100mA 6.3v. 2a 5v. Sa .. 18/9 
3.500v., 5mA 2v. la .. 3919 
0- 35-40- 45-50v., 300mA 6.3v. 3a .. 17/9 
12v. 20a. (carr. 7/6) .. .. .. 49/9 

F.X. GOVERNMENT ACCUMULA- 
TORS. Size 71 x 4 x 21n., 2v. 16 A.H., brand 
new, 8/9 ea., 3 for 15 /8. 

R.S.C. BABY ALARM or INTER - 
COMM. KIT. Complete set of parts with 
diagrams. etc. Master Unit housed In 
veneered walnut cabinet. High sensi- 
tivity. For 200-250v. A.C. mains. Fully 
isolated. Only 79/6. carr. 5/ -. Or assem- 
bled ready for use £5.15.0. 
COMPLETE POWER PACK KIT. 19/11 
Consisting of Mains Trans.,Metal Rectifier 
Double electrolytic, smoothing choke, 
chassis and circuit. For 200 -250v. A.C. 
mains. Outputs 2.50v. 60mA, 6.3V. la. 
R.S.C. POWER PACK, 39/9. Louvred 
metal case only 8 z 54 z 211ns. Stove 
enamelled. For 200-250v. A.C. mains. 
Output at 4 pin plug and socket 250 v. 
60 mA, fully smoothed and 6.3v. 2s. Suit- 
able tor power requirements of almost 
any Pre -amp or Radio Tuner. 

Personal Shopper, to: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS: 
HULL: 78 Dale It.. 2. 60 Morley St. 5-10 Brows R. 6-7 County (Mecca) 
61 Saville St. (8 mine. from Lime St. (above Alhambra (Market 9t.) Arcade, Briskets, 

or Esc/muse Stations) Theatre) 
MAIL ORDERS to: 29-31 Mootbeld Road. Leeds 12. TERMS: C.W.O. or C.O.D. No C.O.D. under Il. Postage 1/9 extra. under 22 
313 extra, under 86. Open 9 to 6, Weds, until 1 p.m. except Manchester, open all week. Trade supplied. S.A.E. with all eaguúini 
please. 

The NEW 'SAVOY' 

4- TRANSISTOR 
POCKET RADIO 
WITH MOVING COIL SPEAKER 

ABSOLUTELY NO SOLDERING 

NO 
DRILLING 

NO AERIAL 

REQUIRED 

4- Transistors and 2 diodes; 5 -stage 
reflex circuit; push -pull output; 
size 5} x 3 x 1lin.; full medium wave; 
simple instructions and assembly tool 
provided. 

9S/ 
Plus battery 2k.- extra 
Postage and packing 3/. 
All parts sold sep ly 

(PW) SAVOY ELECTRONICS LTD. 

15 Maiden Lane, Strand, London W.C.2 
(Back of Adelphi Theatre) 

RES /CAP. BRIDGE p. ! iró 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading. 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (DEPT. UP) 
Raleigh Mews. Raleigh Street, Nottingham 

FIRST -CLASS 
RADIO COURSES . . e 

GET A CERTIFICATE! 
QUALIFY AT HOME -1N 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. Lec us show you how. 

FREE GUIDE 1 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such I 
success -compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds I 
Final Radio, P.M.G. Radio I 
Amateurs' Exams., Gen. Cert. 
of Educ. London B.Sc. (Eng.), I 
A.M.1.P.E. A.M.I.Mech.E., 
Draughtsmanship (all branches) 
etc., together with particulars of I 

our remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this I 
invaluable publication. It may well 
prove to be the turning point in your I 

- career. 
FOUNDED 1885 -OVER . X150,000 SUCCESSES a. J 

NATIONAL INSTITUTE OF 
ENGINEERING 

(IDept.461), 148 HOLBORN 
LONDON, E.C.I 

S. Africa: P.O. Box 8417, ló burg. 
Australia: P.O. Box 4570, Melbourne. 

3- TRANSISTOR 
POCKET RADIO 

WITH MINIATURE LOUDSPEAKER 

ABSOLUTELY NO SOLDERING 
REQUIRED 

391 
simple instructions. 
Built in an evening. Be 
drdlicg. No eolderina. 
Complete In every detail 
Receives entire broad- 
cast band. Aerial re- 
quired in certain area.. 
Pocket else 41x24x111n. 

Or the more powerful 

SAVOY SUPER 3 
Three transistors and 2 diodes in 55/6 a 5 stage reties circuit. 

ALL PARTS SOLD SEPARATELY 
Battery 1/. extra. P. is P. 9). 

(PW) SAVOY ELECTRONICS LTD. 
15 Maiden Lane, Strand, London W.C.2. 

(Bask of Adelphi Theatre) 

JAMES H. MARTIN & CO. 
Radio & Television Component Service 

Finsthwaite, Newby Bridge 
Ulverston, Lancs. 

Lists available. Inland 3d. stamp only 
Overseas, airmail 5/- refundable. 
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FIDELITY "CORONET" - -ae..-, ' -- 

T- .- 1 
La 4 

"° °" Inc. r . ; Battery 

r, 
.ÿ 

'" 
..-- 

Re f9.19.6 Post 216 

AVO -7 MULTIMETER 
- -. -. Famous AVO 

Multimeter. 
RECORD PLAYER 

AMPLIFIER 
2 -watt output. 
Ready built with Valves and 8 x 5 
Speaker, Tone and Volume controls. 

circuit. Printed urcwt. 

75 I. P.P. 21_ 

Ideal for Portable Record Player. 
UA8 4 -speed Record Changer, ideal 
for above. £6.19.6. P.P. 316. 

-\1 

h;T.3 

_ 

;; }' C,a a " 

L, . 

ttç1.PL 
m se:i= 

¢ / 

Reconditioned 
a n d f u 1 I y 

, Guaranteed. 
Supplied with 
batteries, test 
leads, instruc- 
tions. At the 
NEW LOW 
PRICE 

£11.10.0 
Reg. Post 51 -. _.. 0,..;: - 

STEREO AMPLIFIER 6- TRANSISTOR MEDIUM & 
LONG WAVE POCKET RADIO 

Size 21 4: I }in. 

LEATHER CASE 301- EXTRA \ 
0.0..,,# - 

- J. ° v 
CRYSTAL 

LAPEL 
MICROPHONE 

- 
- - 

4000 Ohm 
Headphones 

Lightweightvery 
sensitive. 
1216. P.P. 11.. 

BARGAIN OFFER I 
x x 

Quality Push -Pull Speaker Output. 
Guaranteed for 12 months. 
Phone and Tape Sockets. 
Carrying Case. 

2 watts per channel. 
Full tone, balance and volume 
controls. 
Complete with sockets, dials, etc 

97f6 P.P. 216 

Suitable Speakers, 9 x Sin., 4916 pair. 
ÚA14 Stereo Deck, E8.19.6. P.P. 3 6. 

READY BUILT AND TESTED 

ALL BRITISH DESIGN AND 
CONSTRUCTION 

Attractive Two -tone Moulded Cabinet. 
Very sensitive. Ideal present for any 
occasion. Built and Ready to Use. 

Ideal for portable 
tape recording, etc. 
1716. P.P. 11 -. 

POCKET TESTER 

*Size 
Scales. 

POCKET IRON * Pocket Soldering Iron, 
220/250 v. A.C. /D.C. 30 
watts, complete with 
mains plug, case, etc. 
Handle unscrews to cover 
element, enabling iron to 
be carried in pocket. 
1816. P.P. II-. 

CRYSTAL MICROPHONES 

Also 
SEND 
PLETE 

ki - -- 

i /j,yVolt- /r 
MODEL TE10 

Ohm- Milliamecer 
44x3;x -;in. Over 20 

PRICES 

I ' 
I 

DOWN FULLY GUARANTEED 
ACOS 39 -I. Stick Microphone 
with screened cable and stand- 
(list 5 gns.), 3216, P.P. 116. e 
ACOS 40 Desk Microphone 

cable and built -in 

( 

I 10,000 ohms/volt I í l I 

y{yy^ .ii''rI1f 
Iú.,..)(L) ` ' v 

Model 200H, 
FOR DETAILS 

RANGE OF 

Price, inclusive of Test Prods, 
Battery and instructions. 

£5.19.6 P.P. 116 

Top Quality Meter -Fully 
Guaranteed. 

20,000 ohms /volt. Same size 
OF 
METERS. £6.1 9.6 P f . 116. METERS. I 

with screened 
I stand (list SO1 -), 1St-, P.P. 116. 

ACOS 45 Hand Microphone t` with screened lead, very sensi- 
cive, 251 -, P.P. 116. 
100 C Stick Microphone with 
muting switch and screened 
cable, detachable desk stand, 

I I cord, etc. 39 6. P.P. 16. 

Telephone Adaptor * Ideal for recording 
telephone conversations. 
Supplied with screened 
cable. Fitted rubber 
sucker. 141 -. P.P. 9d. 

I WATT TRANSISTOR AMPLIFIER * EMI 4- Transistor Amplifier with 
speaker, tone and volume controls. Ready 
assembled for use with crystal pick ups. 
74 to 9 volt operated. 8916. P.P. 116. 

BATTERY RECORD PLAYER * 6-7} volt Garrard Turntable with 
crystal pick-up. Plays 45 r.p.m. Ideal for 
above amplifier. 651-. P.P. 116. 

A BABY SITTER `--, _ ALL TRAN. j, r ' 1 

. SISTOR 
, a.- . ' BABY OR I'_. nL" INVALID 

v4 / . ALARM 
i . I 

HAMMER FINIISSHNPORTABLEICAB NETT 
Battery operated, push -pull, 400MW 
output. Low impedance microphone en- 
ables unit to be used up to 200 yards. 
Output on quality speaker. * GUARANTEED for 12 MONTHS and 

100 °ó SAFE. * Microphone is placed within IOft. of 
baby; twin flex is taken to amplifier 
unit and placed in any room required. 
COMPLETELY BUILT & TESTED. 

£5.10.0 P.P. 216 * Used All Night, Every Night. 
Battery Life 3 to 4 months. 

Transistor 2 -Way 
ffi 

II 

F 

i) 3_/h, 
III 

10 
Unit Sizes 31 x I} 
2-way Talking. 
Internal Buzzing System 
Full Volume Control 
Long Life Built -in 

Built -in 2 }in. Speakers 
rive moulded cabinets. 
presentation carton. 
Battery and 60 fc. wire. 

Fully Guaranteed 

Intercomm 

'á 

Gns. 
x 3f in. 

Battery 
housed 

and 

(Approx.) 

Supplied 
Complete 

i 
4vr" 

in 

Tested 

attrac- 
in 

with 

3- TRANSISTOR AND DIODE 
PERSONAL POCKET RADIO 

Quality Out- 
put on Person- 

/ al Earphone. //- A simple to build 
local station 
radio with per- r1 . . sonal earphone 
output. Built -in 

r Ferrite Aerial 
ALL PARTS and Battery last- 
37/6 P.P. 116 

ing 9 months. 
Size 41 x 3 x lain. 

COMPLETE SET OF 

I SPECIAL OFFER TRANSISTORS PARTS FOR "P.W." 
MINI - A M P A S P E R 
NOVEMBER EDITION 
OF "PRACTICAL 

WIRELESS" 
65I- P.P. 116 

*Suitable Battery Record 
Player 651 -. P.P. 116. 

COMPLETE SET OF PARTS FOR 
"P.W:" CITIZEN AS PER DEC./ 
IAN. EDITIONS OF "PRACTI- 
CAL WIRELESS." 

79(6 P.P. 116 

We Stock Transistors FROM 
and Components for 

Every Purpose. 
Enquiries Welcomed / ¡ 
1st GRADE -FULLY GUARANTEED 

SEND FOR LATEST PRICE LISTS 

OPEN MON. to SAT. 
1008/9. 

I o'clock Transistors, Valves, Henry's Radio Ltd 
Opposite Edgware Road Tube Station OUR SPECIALITIES 

Telephone PADdington 1008(9. Quartz,Crystals,Compon- 
Lets atCo Prices, oteitive 

PLEASE TURN TO BACK PAGE Let us quote for your 5 HARROW ROAD - LONDON W.2 I circuit. 

t 
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Practical Wireless 
BLUEPRINT 

ALL OF these blueprints are drawn full -size and 

although the issues containing descriptions 
of these sets are now out of print. constructional 
details are available free with each blueprint except for 
the PW Monophonic Electronic Organ and the PW 
Roadfarer. 

The Index letters which precede the Blueprint Number 
indicate the periodical in which the description 
appeared. Thus PW refers to PRACTICAL WIRELESS; 
AW to Amateur Wireless and WM to Wireless 
Magazine. 

Send (preferably) a postal order to cover the cost of 
the Blueprint (stamps over 6d. unacceptable) to 

SERVICE 
PRACTICAL WIRELESS, Blueprint Dept., George 
Newnes, Ltd., Tower House, Southampton Street, 
London, W.C.2 

SPECIAL NOTE 
THE following blueprints include some pre -war 

designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are no 

longer stocked by retailers. 

Title Number Price 

CRYSTAL SETS 
Junior Crystal Set .. . PW94 2/- 
Dual -wave Crystal Diode .. .. PW95 2/6 

Signet 
STRAIGHT SETS Simple 

Battery Operated 

Modern One -valver .. PW96 2/6 

All -dry Three .. PW97 3/6 
Modern Two -valver PW98 3/6 

SUPERHETS 
A.C. Band -pass Three PW99 4/- 
A.C. Coronet -4 . PW100 4/- 
A.C. /D.C. Coronet PW101 4/- 
The PW Pocket Superhet . . 5/- 

MISCELLANEOUS 
The PW 3 -speed Autogram 8/- 
The PW Monophonic Electronic 

Organ .. .. .. 8/- 
(No constructional details are available with this blueprint) 

The PW Roadfarer .. - 5/- 
(No constructional details are available with this blueprint) 

TELEVISION 
The PT Band Ill converter .. - 1/6 

Title Number Price 
A.C. Fury Four .. PW20 2/6 
Experimenter's Short Wave P W 30a 2/6 
Midget Short Wave Two .. PW38a 2/6 
Band -Spread Three ( Battery) PW68 2/6 
Crystal Receiver .. PW7I 2/- 

Two (Battery) PW76 2/6 
S.W. One -valver PW88 2/6 

Pyramid One -valver PW93 2/6 

BBC Special One -valver . . AW387 2/6 
A One -Valver for America AW429 2/6 
Short -Wave World Beater.. AW436 3/6 

Standard Four Valve S.W. WM383 3/6 
Enthusiast's Power Amplifier .. WM387 3/6 
Standard Four Valve .. .. WM391 3/6 
Listener's 5 -Watt Amplifier .. WM392 3/6 

QUERY COUPON 
This coupon is available until 7th February, 1962, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, FEBRUARY, 1962 

L 

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. Subscription rate including postage for one year: 

Inland £1.0.0. Abroad £1.7.6 (Canada £1.5.0.). Registered at the General. Post Office for the Canadian Magazine Post. 
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* RANGER 3 
NO EXTERNAL AERIAL OR 
EARTH -3- TRANSISTOR and 

2 DIODES 

Size 44 x 3 x Irin. 

All 
Components 

7916 P.P. 116 

Everything 
Supplied 

Personal Pocket 
Radio with 5 stages 
giving clear recep- 
tion on medium 
wave, amateur top 
band and shipping. 
No station overlap. 

Easy to follow 
instructions with 
pictorial layout 
free on request. 

Reception of 
Radio Luxem- 
bourg guaran- 
teed. 

Size 81 x 64 x 

Full coverage on 
Medium and Long wave- 
bands. Excellent quality 
with full station separa- 
tion. Car aerial socket. 

BUILDING PLANS& PRICES FREE ON REQUEST 

ANNOUNCING A COMPLETELY NEW 6- TRANSISTOR 
POCKET SUPERI-IET RADIO THE* Full medium wave tuning- 

preset light on long wave. * 6 Mullard transistors and diode. * Push -pull output. * Printed circuit construction. 
POCKET ¡Mfg * High flux speaker. 

SIX 
X 

1` 
; i * Fitted earphone /record socket. 

., .1 v ° ° I * Moulded two -tone cabinet with 
mesh grille. 

A REMARKABLE EASY TO BUILD POCKET 
RADIO GIVING OUTSTANDING RESULTS 

Fully Descriptive Leaflets on request 

"CAPRI" 

Size only 
4 x I, -'in. 

REALLY 
POCKET SIZE 

TOTAL COST OF £7.10.0 P.P. ALL PARTS 
Battery 216 extra 

"TRANSFIVE" PORTABLE 
MEDIUM AND LONG WAVE 

PORTABLE RADIO 
325mW Push -Pull Output on 
5 -inch Speaks r. 
Pictorial Building Plans. 
Easy to Build Printed Circuit. 
Carded Comioonents. 
5 Mallard Transistors and diode. 

AFTER SAES SERVICE 
and 

FULLY GUARANTEED 
TOTAL COS!" OF ALL PARIS 

£6.19.6 P.P. 216 

NO EXTRAS TO BUY 

" QUINTET " 
MEDIUM AND LONG WAVE 

POCKET LOUDSPEAKER 
RADIO 

250mW Push -Pull Output. 
Plainly marked Printed Circuit 
Board and Carded Components. 
5 Mullard Transistors and diode. 
Illustrated Plans. 

A new printed circuit 
design fully tunable on 
both wavebands. Guaran- 
teed reception of Con- 
tinental and local stations 
including Luxembourg, 
anywherewithfullstation VERY EASY TO BUILD AND USE. 
separation. Fitted Car After Sales Service and Guarantee 
Aerial & Earpiece Sockets All Parts Sold Separately 

Illustrated Instructions FREE ON REQUEST 

Size S} x 3 x I }in. 
TOTAL COST OF ALL PARTS 

£5.10.0 P.P.2f- 
NO EXTRAS TO BUY 

P.W. -6 SUPERHET 
Now available the modified version of the 
previously advertised P.W. -6 Transistor 
Medium and Long Wave Superhet. 
Cabinet Size now 51 x 34 x tin. 

ALL PARTS SOLD SEPARATELY 
DETAILS ON REQUEST 

TOTAL COST OF ALL PARTS 

£8.10.0 P.P.2t- 

TRANSISTOR PORTABLE 
TAPE RECORDER 

Size 

6x8, = x 21in. 

12 
Gns. 

Over I hour play /record. 
Quality Reproduction on Built -in 
Speaker. 
Fast Rewind -Full Volume Control. 

SUPPLIED COMPLETE WITH 
MICROPHONE, BATTERIES, 
PERSONAL PHONE AND TAPE. 

Henry's Radio Ltd 
PADdington 1008/9 

5 HARROW ROAD, LONDON W2 
Open Monday to Sot. 9.6, Thurs. I o'clock 

Send It- Stamp for New 
Illustrated Price Lists illPLEASE TURN PAGE 

* RANGER 2 
_ 

All Parts 

59/6 
P.P. 1,6 

PERSONAL POCKET RADIO 
Two Transistor Two Diode fully 

tunable over medium waves. Good 
reception of Radio Luxembourg. Size 
41 x 3x 11 in. No extras to buy. 

PICTORIAL PLANS AND 
DETAILS FREE ON REQUEST 

F 

DETAILS 
High "Q" Internal Ferrite Aerial. 
Car Radio Adaptation and AVC 
"Hi -Fi" Quality Speaker. 
Slow Motion Fingertip Tuning with 
Station names clearly marked. 
425mW Push -Pull Output. 
6 "Top- Grade" Ediswan Transistors. 
New Type Printed Circuit with all 
components marked. 
Full Medium and Long Wave Tuning. 

TOTAL COST OF ALL PARTS 

£10.19.6 P.P. 316 

NO EXTRAS TO BUY 

Attractive Rexine Covered Cabinet 
Red /White or Blue /White, 10 x 7h x 3 }in. 

UNBEATABLE IN (PERFORMANCE 
AND APPEARANCE 

Employs the latest techniques. Double 
tuned IF's, AVC and first -grade com- 
ponents are standard features. Excellent 
tone, sensitivity and selectivity on both 
wavebands guaranteed. 

THE BEST OBTAINABLE 
Descriptive Leaflets on request 

3/4 WATT 4 TRANSISTOR 
AMPLIFIER 

I watt peak 
output. 

- 3db 70c s 

to 12 kc /s. 

Output to 3 

ohm speaker. 

I 9 volt oper- 
Built and Tested aced. 

6916 P. & P. 1f6 Details on 
request. 

A printed circuit high gin amplifier size 
4 x 21 x }in. using Mallard OC71 /OC8I D 
and 2 -OC8I Transistors. Ideal for Inter - 
comm., Record Player, Tuner Amplifier 
or any application requiring a quality and 
reliable amplifier. 

CONTESSA 
6 TRANSISTOR MEDIUM AND 

LONG WAVE SUPERHET 

COMBINED 
PORTABLE AND CAR RADIO 
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