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PRACTICAL WIRELESS 

DCOL 
SOLDERING 

INSTRUMENTS 

AND 

EQUIPMENT 

DESIGNED FOR 

THE AMATEURS 
RADIO STATION 

ILLUSTRATED 

List No. 70. g" BIT 

IN 

PROTECTIVE 

SHIELD 

List No. 68 

APPLY DIRECT 
FOR 
CATALOGUE 
TO 

Sales and 
Service Dept. 

ADCOLA 
PRODUCTS 
LTD 
ADCOLA HOUSE 

GAUDEN ROAD, LONDON, S.W.4 

Telephones Telegrams 

MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

e ..,.. _..., 

November, 1962 

JACKSON Jti}° 

the big name in PRECISION components 

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

"DILEMIN" 
CONDENSERS 

These miniature solid di- 
electric condensers are only 

é" square. The ,i -" dia. 
spindle projects +" from 
the Front Plate. Low 
loss construction pro- 
vides Power Factor 

better than .001. 

Write for literature 

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

Phone: Croydon 2754 -5 Grams: Walfico, Souphone, London 

P.W. BEST SETS 

ScNVu A -Z 

PRINTED CIRCUIT VERSIONS 

"P.W. POCKET S'HET" 

"MERCURY SIX" 
"TROUBADOUR" 

"FAULT- FINDER" 
l'ONYO\EtiT LIST ON REQUEST 

i. 

Driver 
8 

Output 

THESE COMPONENTS 
MAKE YOUR SET 

OSMOR 

INSTRUCTIONS 

31Fs 
a 

Osc. 

418 BRIGHTON ROAD 
S. CROYDON 

2/6 
EACH 
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November, 1962 

* VALVES 
of post 

PRACTICAL WIRELESS 

10% DISCOUNT 
SPECIAL OFFER TO 
PURCHASERS of any 
SIX VALVES marked lu 
black type (15°á in 
dozen). Post: 1 valve, 
6d.. 2 -11, 1 /-, 

NEW LOW 
PRICES 

á1(Á11ÁN- 
TEED 3 
MONTHS 

RASUEANCE.ASITva IF- 

are new or of fully 
guaranteed ex- Govern- 
ulent or ex-equipment 
origin. satisfaction or 
Money back Guarantee 
on Goods if returned un- 
used within 14 days. 

OZ4 5/- SAGS 7/6 IiJSG'l' 4/- 7A7 8/6 12K8GT 9/6 35Z5G'l' 8/- 
1A5GT 5/- SAKE 5/- SJS 4/- 7117 9/- 124470T 5I- 41 7/9 
1A711T 11/- BALS 3/- 6J7 8/6 7137 7/9 128A7 7/- 42 7/6 
ICSGT 9/- BAM6 3/- 6.170 4/9 7C5 7/3 128117 51-5005 C/- 
1D5 8/- 1AQ5 8/- riJ7GT 7/8 7(0 7/6 124117 3/850CD6 19/- 
1111 9/9 ]AT6 5/9 618 9/6 7117 7/8 12,437 5/850L6GT 8/8 
1H5GT 9/9 6AÚ6 7/6 

;iK6GT 
6/6 7K7 9/6 128K7 4/9 32E 10/8 

1L4 3/3 167 8/6 'K7 5/9 71(7 8/8 1281470T7/9331111 10/8 
ILD3 3/8 1B8G OK7G 2/3 7117 10/813D3 9r-61SPT 11/- 
1LN5 4/9 S11A1 5/9 iK7GT 4/6 787 9/- 1447 14/9 62BT 13/8 
1N5GT 9/9 6E1E8 5/9 IiKBG'l' 8/9 7V7 7/9 19AQ5 7/8 73 6/8 
11i5 5/6 1iBG6G 15/- 61('25 7/6 7 Y4 6/0 19 BG6 19/- 78 8/6 

6BH+ì 8/- 6L1 12/6 7Z4 7/- 20D1 9/6.90 5/9 
185 4/6 6936 6/- 61,60 6/6 8D3 3/- 205'S 9/6 83 1/6 
1T4 3/6 41iR7 9/6 61.18 9/- 10U1 11/6 20L1 16/- 105113' 19/8 
2A3 6/8 6BW6 7/6 r,L19 11/- 1111(2 14/8 20P1 8/9 803 18/- 
2A7 9/6 6BW7 5/8 6LI]3 8/. 10C14 8/- 20r'3 12/0 607(A) 5/6 
3A4 4/9 BBKB 4/9 r,LD12 6/9 10F1 5/9 201'4 18/- 808 7/8 
3A5 9/- 804 3/6 OLD20 7/9 1l F9 10/0'201'5 15/- 813 50/- 
3D6 4/6 6C5 5/6 IiN7 7/6 1OF18 10/- 25A6G 8/- 832 14/- 34 
3Q15GT t. - 

6C6 
4C9 

3/9 
11/- 

6P1 
6P25 

7/6 
8/6 

101.14 
lOLD3 

7/- 25L8G 6/9 866A 
7/B25L64IT 7/9934 

11/6 
2/- 

344 8/- ]CD6G 19/6 6P28 12/6 1 OLD1114/6 251'51) 8/- 0311 2/8 
3V4 8/9 6CH6 7/6 6270 8/- 101.D12 8/- 257.4G 7/- 1265 5/9 
5R4GY 12/6 802 6Q7GT 8/6 10213 11/- 25Z3 8/- SOW 4/- 
VIM 8- 133 9/6 6R7G 8/8 10P14 9/-25'Z60 8/-900! 4/9 
5U4G 4%9 6U6 4/3 BSA7 5/8 10P18 7/- 311C1 7/- A'l'I'4 2/9 
LV411 7/9 OF1 4/9 6SG7 4/9 12A6 1/9 30015 11/6 A'Z31 8/- 
(l'3G 5/9 6F6G 5/9 64117 3/- 12AH8 0/-:111F'S 1/- AZ41 111- 
5Y3GT 5/9 8F12 3/- 6507 5/- 12AT0 -/e 30F'L1 9/61138 7/9 
'Y40 11/- 6F13 6/9 GsL7GT 5/9 12AT7 5/6 3UL] 6/9 1410 9/8 
57.4 11/- 0E14 9/6 6SN7GT 4/6 12A1'li 9/8'30L15 9/8CB1.1 ^,8/8 
5040 7/6 1F15 9/6 iSQ7 5/8 12A1'7 e/- 301.4 9/8 CB7.31 21/- 
5Z4GT 11/- fiFIS 8/- 0867 3/8 12A X6 6/8 36P12 7/O CC1135 14/- 
1i/30L2 9/- 1219 I/O 11I'411T 10/6 121356 7/6 10P16 6/8 C:L38 9/6 
656 4/6 SM33 8/8 ac r1( 5/- 1213E6 7/5 30P19 17/: CS'31 9/- 
r,w7 10/- ìF'24 12/- 6(61('' 6/- 1216117 1/9 3OPL1 9/8 D77 3/8 
9580 8/8 
6A8GT 13/6 

S F'25 
ìF'3: 

13/- 
6/6 

11X2 
6X4 

7/9 
5/- 

1208 
12E1 

8/8 301'LIS 13/- 0152 
17/6 35L6GT 8/8 1)130 

5/9 
12/6 

OA IV; 
--ar7 

'/- 
3/3 

riF33 
6J5 

6/6 
4/3 

65:,0 
IiX5IIT 

5/- 
5/6 

12J7GT 9/ 33T 25/- DA, 
12K7GT 4/9 3:7W4 8/9 DAF91 

919 
4/8 

3/- 8150 3/- 6Y6á 7/6 12K8 11/-:15Z4GT 5/6 DAF911 7/3 

FRUSTRATED EXPORT ORDER 
Amazing Value, Top Quality, Factory Fresh Standard 

Superhet, plus Magic Eye Sets of Valves: 
ECH81 013('81 EZNI All for Post 
F:F89 Eí.84 E118 -I ONLY 35/ Free 

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

DET19 2/9 ECCO3 6/8 01.91 4/- Nys 13/- 1119 11/- U01181 8/- 
DF33 9/9 ECC84 8/- F:MMO 7/9 N 108 16/- SP41 2/8 111.82 9/9 
DF91 3/6 E0CN5 7/9 ESIMI 8/6 N152 8/8 SP81 2/6 UCL83 13/6 
DF96 7/3 E(CN9 16/- F:.\1%4 9/- l'4l 4/5 51(25 18/- UF'41 7/8 
DF97 9/6 ECC91 4,- F.MMS 10/- l'61 2/9151(2150 9/8 06'42 5/8 
DHSS 8/- E(4F80 8/8 END 18/- l'ABC80 T41 7/6IlFM0 7/- 
11147,1 5/- ECFir2 8/8 FIY51 7/9 11/6 TDD4 7/6 UF85 7/8 
LK32 11/- E11H21 12/8 EY80 7/8 1'0084 6/9 1(14 8/- UFM6 14/6 
DK9l 5/8 ECH35 7/6 07.35 8/6 l'CC85 8/9 U18 8/- U1'89 7/- 
DK92 7/- ECH42 3/6 F7ZB4 8/6 PCC88 14/- U22 6/9 U1,41 7/- 
DK96 7/3 ECH81 7/9 0Z40 8/8 PCCM9 9/- 1124 18/- l'L44 11/- 
DL33 8/- ECH83 8/3 E7.41 7/- P(1(14913/6 1125 11/6 l'L46 9/9 
DL'35 9/- E01.80 8/- EZ80 8/- l'CFMO 7/- (126 9/9 01.84 7/- 
DL83 8/- ECL82 9/6 07,41 8/0 PCF82 7/3 1131 7/- (MOO MOO 9/8 
DL75 8/- ECL83 11/7 F'W415008/- PCF84 16/- U33 14/- URIC 8/- 
DL62 9/- ECL88 10/6 F W4 /800 8/- PCF'Mli 12/8 135 12/8 UUS 12/6 
DL91 8/- 0F'P2 7/- G'l'IC 7/- PCL82 7/S U37 26/- UU7 9/6 
DL92 0/- EF38 3/3 1:Z32 8/9 PCL83 10/8 U50 5/9 l' UM 17/- 
DL94 6/9 EF39 4/8 GZ34 12/6 PCL84 7/6U52 4/9UYIN 11/- 
DL96 7/8 ISF40 12/- HIAIDD PCL85 11/8 U76 5/8 UY21 11/- 
EABC80 8/9 EF41 8/- 8/3 PCL86 12/8 U78 1/- UI'41 6/- 
EAC91 4/6 EF42 7/B 111309 19/- PEN45 9/6 U191 12/6 U X65 6/8 
EAF4'2 8/- EF50-BR 2/- HVR2 10/8 l'EN40 5/- 1181 9/8 VP4l 5/6 
EB41 7/- USA 3/- I W4/350 7/8 PLIS 8/3 11202 15/- V B 105 6/9 
EB91 8/- EF54 3/3 1W4/500 7/6 PL30 9/6 0301 15/- V11150 6/9 
EBC33 4/8 EF80 4/9 KL1.32 6/6 PL38 18/6 11309 6/9 W,il M 11/- 
EBC4I 8/- EF85 6/6 KT32 6/9 PLMI 8/8 U329 6/9 W76 4/9 
EBC81 7/9 
EBF'80 7/9 

F.FO6 9/- 
21,89 6/9 

KT33C 4/L 
KT36 12/8 

PL82 8/8 
P1.83 8/8 

U339 11/- 
0801 19/- 

Whl 7/3 
Xr,IM 11/- 

EBF83 9/8 EF91 3/- KT44 7/6 PL84 8/- UABC80 8/- X113 8/6 
EBF89 3/6 EF92 4/8 KT45 8/8 P1,820 8/8 UAF42 7/9 X65 11/- 
EBL21 12/0 EPOS 3/- KTS I 8/6 l'X4 12/6 01341 /9 X66 11/- 
E BL31 17/6 12183 14/- KTS3 5/9 PX25 9/6 UBC41 7/9 X70M 11/- 
E091 4/4 EF'IO4 12/- KT7Ii 8/8 PY31 9/- UBC81 9/8 X7M 21/- 
ECC31 7/8 EL32 4/8 KTW61 5/9 PY32 10/- UBF80 8/- X79 18/6 
ECC32 4/- EL83 7/9 K^W62 5/9 PYSO 8/9 URF89 7/6 X8151 9/- 
ECC33 4/6 F.L33 7/- KTW63 5/9 PY01 8/8 0131:21 14/8 Y6:1 8/3 
ECC34 9/- 
ECC35 8/- 

01,41 8/- 
ELF) 8/9 

KTZ63 5/8 
LOS 2/9 

FYM2 8/- 
PY83 7/- 

UCC84 14/&Z83 4/9 
UCC85 7/-'Z66 9/6 

ECC40 14/- 
E0081 5/6 

EL81 11/- 
EL83 11/- 

LN152 7/- 
M7:14 7/8 

PY88 9/9 UCFgO 15/-¡Z152 4/9 
PZ30 9/8 U01421 12/-i 4/9 

ECC82 O/- EL84 7/- N37 11/- 
Z719 

1118 11/- UCH42 7/3',Z11152 7/9 
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Tubes 
Cum. I lus. 12p6 

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

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
8 Montle 12 Months 

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

NEW TYPES 

MW 31/74 
£4 -0 -0 

MW 36/24 
£5-0-0 
CRM 172 
MW 43/84 
£6 -0 -0 

TUBE SNIPS 
Due to huge Bulk Special Purchase 
we are offering MW 31/74 Tubes at 
t(.e unrepeatable price of 29/ -. MW 
30/24 ditto, 39/ -. P.P. 1216. The 
above are guaranteed for 6 months. 

CO -AX, standard and low loss, 25 yds., 
12/8, 50 yds., 22/8; 100 yds., 42/6. 
t'0 -ax Plugs 113. Wall outlet boxes 3/6. 

4 -SPEED RECORD PLAYERS. 
Latest Turntable. together with 
lightweight Mta..r Galaxy dual 
sapphire crystal turnover pick -up 
head. Amazing value (pick -up 
only 19/ -1. 23.10.0. Carr. 3 /, 

P.M. SPEAKERS. 3 ohm, top makes, 
'.rformance guaranteed. Olin., hin,. 

8/ -, Mu. 7 x 4in., 11 / , 
13 CHANNEL T.Vs. 

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

12ín- £2.19.0 14ín. £4.19.0 
TRANSISTOR PORTABLES. Med. 
and long. 6 + diode lightweight 
approx, lib., slightly larger than 
pocket set, but much greater vol- 
ume, better quality, complete 
battery, amazing sensitivity worth 
211. Our price only 28.19.0. 

F.M. TUNER KITS. Well -known make. 
Comprising P.M. Tuning (lead, guaran- 
tee,) none dritt. Frequency coverage 
00 -1011 MO, OASI balanced diode 
output, Magic )]ye Tuning, Two 1.F. 
Stage- and discriminate, 86.9.8. 

P.V.C. CONNECTING WIRE. 100 yds. 
:111 mil: Speual Prima 7/6. 200 yds. 30 
mil: special price, 12/8. 25ft. Coil, 1 / -. 

5 )'oils different colours, 4/-. Connecting 
He... l 'u'e -es as above. 

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

TRAIE SUPPLIED 
CS' and Industrial valves, reeeiser salves and com- 
pgarols. Quantity quota- tion. for all items adverti- 
sed plus 100's more. (:0v- 
ernment department, and 
manufacturers supplied. 

4 watt AMPLIFIERS 
Further delivery of these 
excellent units to hand 
complete Mitit amplifier 
211P3 output and UU9 
rectifier. Easily converted 
into high gain unit, com- 
plete with good quality, 
Nin. -speaker In attractive 
two tone Bakelite case 
easily converted for 
KU tars, record players, 
baby alarms, mie. 
amplifiers. Carr. 19 Packing, etc. 7/8. 
As above but rebuilt into 
excellent amplifier with 
high gain Dream's stage, 
tone control, negative 
feed -hack, ready for Im- 
mediate use, individually 
tested. Amazing volume 
and clarity easily worth £5. 
Our price whilst 
stocks last. Carr. 45/_ 
Packing etc. 7/8. 

CONDENSERS. 25 Mixed, Electrolytic 
[any popular sizes. List Value 95, 

Our Price 10 / -. 

B.B.C. /I.T.A.TUNERS 
Famous makes complete with 
PO 000, POCO4 valves, 38 M/c I.F. 
Fantastic value 191- 

GET 15, G.E.C. High Power, Contact 
cooled, manufacture matched pr Tran- 
sistor with Push -Pull input I Output 
Transformers, with complete 1 watt 
ampi. circuit. Knock out price 29/-, 

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

UA20 Autoehangere. Latest B.B.B. 
l0 nixed records. Brand New. Uzi. . 
repeatable, 26.19.0. Also UA14. A 
Proven Choice 87.19.0. P.P. 4 /-- 

"GARRARD" Slimline. Very latest 
Compact Autochanger. Just released. 
Amazing value, 28.150. Also available, 
Garrard Model 209, 29.17.6. P.P. 4 /', 

100 RESISTORS 6/6 

100 CONDENSERS 10/- 
Miniature Ceramic and Silver Mica 
Condensers 3 pl' to 5,000 p5'. LIST 
VALUE OVER 13. 

IVORY /GOLD KNOBS Y Diameter, half 
price 1/2, 5 for 4/8; 11- 1/3, 5 for 6 /.. 

Post: 2 Iba 2/ -, 4 lbs. 2/8, 7 (be. 3/6, 15 lbs. 4/ -, etc. No C.O.D. ALL ITEMS 
LESS 5 °I AND POST FREE IN DOZENS. LIST OF 1000 SNIPS, 8d. 

TECHNICAL TRADING CO. 
RETAIL SHOT' 350 -352 FRATTON.ROAD, PORTLMOUTH 
MAIL ORDER OILS DEVONIAN COURT, 
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX 
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COMPLETE Y.H.F. /A.M. 
RADIO FOR £12.10.0 

(cary. paid) 
Brand new set, In superb walnut cabinet. 
(size 1) x 84 x 14íín, high). Covering 
80.100 Mc /s. 16.49 M. and 200.300 M. 
Maine trans. 200.250 v. with 2 tappings. 
Ferrite rod aerial for A.M. Control.: 
volume on/off, tone tuning, wlchan, ̂,e. 
Gram and ext. speaker posltion provided 
Vulves 12AT7, 12AH3. 6Bá8, EABC80, 
IiBW(1 and metal rectifier. Fully mimeo- 
teed. Today'. Velue, L 20. 

THE "CANTATA" 
6- TRANSISTOR AND 
DIODE PORTABLE 

COMPLETE KIT FOR ONLY 

1E7.19.6 ,post 8/6) 

500.0W push -pull outwit. l erritr rod aerial. Car aerial socket and coil. 
M.W. and L.W. full coverage. Operated on two 4.5v. cells. Prints) 
circuit board 81 x 24 in. All toles drilled and component poertions marked. 
Instructions 2/6 for 169. (refunded on purchase of kit). Rise 9 x 3l x 7in. 

x 22 in. P.M. high quality speaker. Attractive Vynair covered cabinet 
two tone. Two batteries 6/6 the pair (Ever Ready 126). Millard transis- 
tors 0044, 2 x 0045, 0081D, and 2 x 0081. Top grade Weymouth 
Radio roils and transformers. Alignment service if required 17/4 line. 
post). Write for list of priers. All parts supplied separately. Built in 
two hours. 

BUILD YOUR OWN RECORD PLAYER 
Price £12 carr. paid 

Fully built 2 -valve amplifier 
118.E. 4-sp. autoehsnger, cue 17 x 15 o slim Aa embied in 15 mine. 
Similar cabinet for tape recorder with plain board only U. carr. paid. 
Attractive Colours. 

or with 3-valve amplifier 1St- extra 
AUTOMATIC RECORD CHANGERS- LATEST MODELS. 4 SPEED 
CRYSTAL CARTRIDGE.. All 6/ -, extra carr. BAR. UA14, 57.10.9. 
Garrard Slimline, Mono U. Stereo, 18.6.0. Motor Board for UAS, UA.'A 
UA14, Slimliue, 5/ -. (prat 1 /6) or 8/8 poet prod waren purchased with 
Autuchanger. Motor Board for Collaro C60, 4/-, post paid. 

TELEFUNKEN STEREO AMPLIFIERS. 2 ECL82-2 x 21 watts, 12 x 
9 x 2in. piano keys, 17, post paid. Complete with power. 

SELF- POWERED VHF TUNER CHASSIS. 
Covering 88.95 Me /e. Mollard permea- 
bility Tuner, Dime. 101 x 41 x lia, high 
ECC85, EF91. EF91 and 2 diode,. Metal 
Rectifier. Maine transformer. Fully wired 
and tested. Only 87.10. (carr. pd). 
Attractive Vynair Cabinet 80 / -. Room 
dipole 12/8. Feeder, 66, yd. 

PUSH -PULL 
AMPLIFIER £5.5.0 

151- Carr.) 
brand new 200-240 A.C. maim 
Bue, treble and vol. control:. 
With valves EZeo, ECC83 and 
2 -EL84 giving full 8 w. Chalons 
1t. x 31 x 31in. With o.p. trams. 
for 2 -8 ohm speaker. Front pana 

(nnrmall) onca_a to maure) may be removed and oued as "flying panel." 
stereo version -' x t w. aine price. 

TAPE RECORDER AMPLIFIER 
Type Tad. Fully built, high gain, low 
noise, printed circuit. Attractive grey 
and gold front panel 13 x 1lin. 
Height 5110. overall. Front to back 
34in. Vol. and on /off tone. Mike, 
radio, monitor and ext, speaker Jacks. 
Valves ECC83, ECL82, EZ80. Mains 
trans. Ready to bolt to B.B.R. Dock. 
Complete with switch wafer wired. 
Our Price ONLY 88.2.8. (6/- Packing 
and Carr.) Similar model without 

magic o , 1)pc T.B.). 3" instead of 14 ", 15.16.0. (6 /- Parr.). 
Alm suitable for Collaro Deok. 

Transistor set Battery Eliminator. Converta your 0 translator receiver 
to mains operation. thee If x 1 x fin. With flex lead and battery charging 
attachment, 18/8. 

4taar "Galaxy" or Garrard 9v. batt.ry operated single 45 r.p.m. record 
player deck, with pick -up arm, and stylus etc. Only 60 /-, P. P. 4 / -. 

NEW LOUDSPEAKER BARGAINS. Good Makes. 
2.3 ohms. 13 x Sllo. 85 /- (4/-)' 7 x 4ln. 14/5 (2 /-): 84 x 44in. 12/8 (21.1; 
r0 x dirt. 25/- (3 / -); 5ia 12/- (2/..); 4in tweeter 7/6 (2 /.): 7 x lie 17/6 (2,d: 
9 x Ole. 22/- (2/8); 81n. oleo. 18/6 (2/8); 101n. tiro. 25/- (81-). Foetal charge. 
bracketed. 

BRAND NEW AM /FM 
,V.H.F., RADIOGRAM 
CHASSIS AT £14.0.0 

(Carriage Paid) 
A.C. O.ALI, v,a,w,. a,c. 1, r ,l, 5 /In. h), -!.. N.w manufacture, Dui 
141 x 4In, in 2 colours predominantly gold. 
Pick -up. Ext. Speaker. Ac., E, and Dipole Sockets. Five push Mittons - 
0FF L.W., M.W., ?AL and Gram. Aligned and tested. O.P. Transformer. 
'Pore Control. 1,000.1900 51.; 2112 -100 51.; 88.98 Meld, valves RZ80 rect.. 
ECH81, EF89, EABC80. ELS4, ECC85. 
Speaker and Cabinet to (it charolo (table model). 47/6 (post 4/ -). 
9 x 812. ELLUPTIC.2 SPEAKER, 20 / -, to purchasers of this chassis. 
Tlt.ti618: (Chassis) 65 down and 3 monthly payments of 6.. 
Cheap Room Dipole for V. H.P., 12/8. Peale, fig. ed. Circuit diagram 8/O. 

6- TRANSISTOR 
PORTABLE -Fully Built 

The " SCALA" for ono 89.17.t, can. 
paid. 81 x 2 x 5412. high. Choice of 
colours, Rexine. M,W. an, L.W. 
Ferrite aerial. Battery Included. Printed 
orrcmu. Nicely styled. A profeaeonei 
lob. Spin, speaker. Fully Tunable M.W. 
.nd L.W. 

THIS SUPERB SET for £10 
6- transistor radio with ;f pooh button con- 
trols, covered In sponge clean Dut acme 
fabric. in latest two tone shaded, M.W. and 
L,W, ferrite rod, provision for car ac: lai. 
_colour scale. With PP.. battery giving 
300 hours use. Weighs under 4 lb.. With 
carrying handle- 12 x 711n. high x 4112. at 
base tapering to 21n, at top. Brand new, 
fully guarteed, 110. Carr. paid. Worth 410. 

SUPERIOR GRAMOPHONE AMPLIFIER 
Valves UY8,5, UF80 and UL84. limns trans. 200.240 cc. Covered 
Lame 131 x 74)n. (61in. speaker) or 11 x 741n. (8 r bin. speaker). 3 front 
coutrole, base. treble, on -off /vol. 74/- (post 4/ -) either type. Reams cabinet 
to (It, with carrying handle, and lid (detachable) loin. or 12 x 84 x 5in., 
16/- extra. 

ORAMOPHOAE AMPLIFIER. Wits 61n. SPEAKER Babe 121 x Oln. 
ECLS2 and Rectifier, Tone and Volume. On /oft switch. Two knobs. Useful 
for Stereo, 57/- (post 4/ -1. 

TAPE 09 QUALITY BOXED. 5 in.- 860ft., 15 / -; L,2001t., 19/8; 
7)n.- 1,200fí., 17/2; 1,800ft., 28/8 (all plue 1/8 post. 2/ -for e_). 

SPECIAL OFFER 
Brand new tape recorder, two tone beige case, "gold" trimming.. Magic 
eye, monitor, ext. speaker sockets. With 3;111. tape and mike. Fully 
guaranteed. Price usually 191 gut. Very high gain with low noise. 
Price 016 cart. raid. 

COLLARD bTUDIO TAPE TRANSCRIPTOR. 8 MOTORS, 8 SPEED. 
II, 51 and 71 I.P.S. Push buttons, 510.17.8110/- carr.) Mel. 'POOL 

3 -VALVE AMPLIFIER (Inc. RECT.) 
21 watts. RCC88, ECLS2 and EZ0O. tonrol,, volume, basa and treble. 
On /oft switch. Mains and O.P. trans. Size as for Push -Pull Amp. Suitable 
for microphone input and for Guitar. 

17! / 
Also act. as telephone amplifier oing picik.up col/ price 14/`. Chaule 
12 x 34 e 81ín. Fixed front panel. Price Includes handsome walnut 6nleh 
polished cabinet. 13 x 71in. facia containing high quality 8 ohm P.M. 
speaker 5f x 44in, (SOI- lees without cab. and speaker). 

BATTERY ELIMINATOR 
For 4 Low Consumption Valve. (90 range). 90v, 16mA and 1.4v. 125mA, 
46/- (2/6 poet). 200.250v. A.C. Also for 230mA, 1.4v. and 90v. 15mA at 
same price. 

CHASSIS BATTERY RADIO 
Valves DK06 0F50, UAFOtI, 01.36. Two aborn W "'elands 16 to 49 M. 
and 25 to 7.: 1L 141.0 101 x 4j x lin 84,26.3, earr. paid. MW and OW, 116, 
care. paid. Or .re ICI( 75/, 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED B :FORE DESPATCH. 

Terms Available on Items over 16, Send ad. (Memos will do) for 20 page 
illustrated catalogue. Delivered by return. C.O.D. 2/- extra. 
ALL ITE :IS GUARANTEED 12 MONTHS VALVES 3 MONTHS 

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

(Farnborough 3371) and at 247 New Road, Connor, Portsmouth. 
FARNBOROUGH CLOSED 8AT3.- PORTSMOUTH WEDS. 
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l 11 
Cpl J! 

IHCLE MODEL 
TRANSISTOR SET 

£9.10.0 ,Carr. paid/ 

ii transistors and diode. Stn. circular 
speaker, superhet circuit. Cabinet 
13 x 7; s 4m., batter} included, 
Fnuytuneable LW and MW. Polished 
walnut front, 

MAINS OPERATED RADIO CHASSIS AND 
AMPLIFIER OF FAMOUS MANUFACTURE 

Chassis 10 x 54 x 41m front to back. ... 7 
Valves: UBC41, UCH41, ÚF89, 1 L84 ..1 
with metal rectitler. -t speaker. t -Mk 1 -' "` It : ' 11 

Ferrite rod aerial. Tone, voL and - -- 
t 

- '!' 
:' 

gram. position. Covers L. and M. .11 - 
24. .;. 

waves. Limited quantity at only 26 _ ' ' 
(5/- Carr.) complete with small dial. se 
Unused and in working order. -' 

TELEFUNKEN 
German made F.yf. front end, 22/6 tpost 2(6), with ECC85 valve. Per. 
rateability tuned, 88 -99 me /s. 4 a 11 x tin. high plus valve tin. Circuit '_/ - 

MULLARD 
Permeability tuned F.M. front end 22/6 (post 2/6), with ECC85. 4 x 3 x 30in' 
88 -95 me /s. 

TRANSISTOR BABY ALARM 
Two attractive moulded units with connecting lead. Just plug the units 
together. FULLY BUILT, not a kit. Battery included, lasts months. Is 
excellent intercomm. ONLY 85, carr. paid. 

BRAYHEAD "TRANSTRONIC" TRANSISTOR 
CONSTRUCTION KIT 

Two Mallard transistors and diode. Seven circuits can be built inc. trans- 
mitter and receiver. 15 -page instruction book. Includes all necessary 
components. Just the gift for a beginner. Originally over f5. Our price 
42/6 (post 2/6). 

MINIATURE EARPHONES FOR TRANSISTOR 
RADIOS 

3 foot cord. Miniature Jack and Socket. Crystal S / -, magnetic 7/6. 

ì 4 TRANSISTOR 

'W f'l ' MINIATURE PUSH -PULL 

'0° _/ AUDIO AMPLIFIER 

For three ohm speaker. 200111W output suitable for intercoms. Port,ul.b 
radios, etc., with free instruction sheet and diagram. For mike or rt(i,o 
input 4 x 11 x lin. Printed circuit 97/6, post paid. 

TRANSISTORS POST FREE 
Set of 6 Mallard transistors 0C44. 2.00'45, 0(011), 2-0081 (matched) and 
0A70 diode 30/ -; set of G.E.C. transistors 874. 2 -873, 3 -82 or 93, 17/6. 

TEST LEAD KIT 
Leads, prods, terminals, clips, in case, 10 / -, post paid. 

PANEL OF 7 POTS, 
30 x lim. -4 x 1M and 
3 x NM. 4/ (pot 1/) -- 

- - - -- - - 

THREE -VALVE AMPLIFIER and RECTIFIER 

j 
. r, 

1 -(:I- 

- - -. 

i 

4 watts. Valves Et'C83, EL84 and 
E' /.80. Controls, volume, bass and 
treble. On /on switch. (Chassis e 

G 
6) x 3 afin.) Olin. round or 7 x Aine 
elliptical speaker. l:ot suitable for 

microphone input. A.E. only. 67/ -, 

/ PERSPEX 
111 x 95 by iin. clear, 5 / -. 
Ili x 14 a l i il clear, 7/6. 
Postage on on sheet 2/ -, on two or 

3' . ,v 
ÿ >?/ 

re 
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UNLIMITED OPPORTUNITIES exist today for "getting 
on" .. but only for the fully trained man. Let I.G.S. tuition 
develop your talents and help you to success. 

STUDY IS EASY with I.C.S, guidance. The courses are 
thorough. Printed manuals, fully illustrated, make study sümple 
and progress sure. 

YOUR ROAD TO SUCCESS can start from here -today. 
Complete this coupon and post it to us, for full particulars of the 
course which interests you. MODERATE FEES INCLUDE ALL 
BOOKS. 

Take the right course 
ADVERTISING 
Gen. Advertising, Retail & Dept. 
Store Copywriting. 
ART 
Oil & Water Colour 
Commercial Illustrating 
BUILDING 
Architecture, Clerk of Wks., Bnildg. 
Constr. & Allied Trades, Quantity 
Surveying. 
CIVIL ENGINEERING 
Highway Eng., Struck Engrg 
Concrete Engineering 
COMMERCE 
Bookkeeping, Accountancy, Office 
Training, Costing, Secretaryship, 
Storekeeping 
Shorthand & Typewriting 
DRAUGHTSMANSHIP 
Architectural, Mechanical, Math,. 
& Machine Drawing 
Drawing Office Practice 
Structural Drawing 
ELECTRONICS 
Industrial Electronics 
Computers & Maintenance 
FARMING 
.Arable & Livestock 
Farm Machinery Maint. 
Pig s Poultry Keeping 
Market Gardening 

FIRE ENGINEERING 
I.P.E. Examinations 
Fire Service Promotion 
GENERAL EDUCATION 
Good Eng., Foreign Lange. 
G.C.E. subjects at ordinary or 
advanced level 

now ssS 
HORTICULTURE 
Complete Gardening 
Plower & Veg. Dennis , 

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

MECHANICAL & MOTOR EN- 
GINEERING 
Engineering Maths-, Webtg. 
Diesel Engines and Lo coo. 
Inspection. Workshop tract. 
Refrigeration, Motor Mech. 
Running anti Maintenance Wang 
other subjects) 

PHOTOGRAPHY 
Practical Photography 
Y.L.A. Examination 

POLICE 
Police Entrance Exam. 

RADIO, T.V. & ELECTL. 
Radio Servicing a Engrg, 
Radio C n.t (with kits) 

SELLING 
Commercial Travellers 
Sales Mangnt, Ret. Selling 

WRITING FOR PROFIT 
Short Story Writing 
brec -Lance Journalism 

And many other subjects 

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

INTERNATIONAL CORRESPONDENCE SCHOOLS I 
(Dept. 172) 

Intertext House, Parkgate Rd., London, S.W.11 

Send FREE book 

Address.___.....___ 

_-._._...._......__.._ 

Occupation _._._..._._ ___.____.___...__.____._._._.._. I 
11.62 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 909) 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. POR ONLY 210 EXTRA TELE- 
PHONE FON THAT URGENT ORUca TO BE DESPATCHED IMMEDIATELY BY OU.I SPECIAL C.O.D. SERVICE 

0A2 17/6 
O112 17/8 
0Z4 a/- 

A3 "I- 
AS 8/- 
A7 121- 
Cl 6/6 
c2 9/- 

J Old 
C-5 12/6 
un 1)/tl 
1)5 18/2 
DS 10/8 
FL 6/8 
E'2 316 
2:3 8/e 
27 15/- 
FM 6/- 
u6 17/8 E 10/8 
L4 318 
LA'3 18/10 
LD5 6/- 
LN5 5/- 
Ni 10/6 
Pl 8/8 
PIO 7/- l'tl 7/8 
R5 6/8 
H4 9/- 
H5 8/- 
1`3 26/11 
1'4 3/0 

t 4 12/6 
C5 6/- 

-:L7 10/6 
1"!6 4/- 

°Di::C 7/6 
_UJL 16/- 
' 26/11 "! 26/11 
.i A4 6/- 
3.45 10/6 
:4R7 12/6 
:3116 5/- 
344 718 
'J45 9/0 
::i4 /- 
,N1 7/3 
4Dt 7/8 
rI31111'17/8 
-'. I.I 6/6 

. u o 10/- 
- 6/8 

) S 1218 
:,L3 19/5 
5'/.1 9/- 
,I/301:2 10/. 
rt.17 10/6 
qA1 p/. 
-A.37 8/- 

_ 

4/. .,,, 
5/8 ,:- 7/6 

6.1J 1 818 
riAKS 8/- 
6.466 12/8 
IiAKi 0/. 
6.V.5 4/- 
6A145 6/- 
.IAMd 4/6 
6AQ5 7/8 
6AIt1 00/. 
,1A118 7/. 
6.4n6 10/- 
6.4016 12/4 
6117 10/3 
613+ 5/- 
611A5 7/6 
613E1 6/- 
cHUSG 22/8 
Bd3 3/. 
611J0 6/- 

ANY 
66Q5 "/6 
61.147A 15/- 
68117 12/6 
61310 13/2 
6B47 661- 
6HW6 10/6 
tìß5V7 Li- 
6BX6 el- 
6C4 i/- 
6,25 81G 
Mid 6/6 
^l'+ 12/6 
6CJ 13/6 
,lulo 0/8 
óC12 13/7 
OCD60 78/8 
OCIt6 9/. 
6CW4 241- 
li DI 2/- 
G03 12/5 
6U.3 6/6 
dU8 16/- 
GE.5 12/8 
,iF'l 26/11 
625 12/8 
0,611 7/. 
6260T 8/- 
OF, 19/8 
6211 1719 
IFt2 4/6 

0F13 11/6 
6214 86/11 
6213 14/11 
0F16 9/8 
0F17 12/6 
G2IH 14/11 
'4F1J 8l- 
,iP33 10/0 
dL'24 12/6 
6F32 10/0 
6233 7/6 
0(443 0/0 
6126 3/- 
6.I5u 5/- 
IiJ.SUT 6/- 
'i,; 5/0 
O37G 8/- 
6.f7UT 10/6 
6.16 12/8 
fiK6 6/- 
6K70 51- 
61271./T 6/. 
6KBU eld 
EKBUT 10/6 
9E23 19/5 
61.1 22/8 
h1.oG 8/- 
61.073 10/0 
JL7GT 7/8 
131.1s 131- 
6I.1J P.2/9 
61.D73 8/0 
6LU1:4 11/6 
6LD!0 15/7 
6N701' 8/- 
,3F1 1813 
6P23 12/8 
6P26 19/6 
P21 25/11 
MVO 0/6 
81.47UT 11/- 
6570 10I- 
OR7uT 11I- 
it 6/0 
68C7 7/6 
6807 8/. 
6i117 8/- 
1+J7 8/- 
6SK7 0/- 
6)41.7 0/8 
6377 5/6 
08Q7 9/. 
60117 12/8 

ORDER INSURED 
u8,. '/- 
41114UT 18/8 
d1130 7/6 
61170 9/8 
,SV6u 7l- 
;VUUT 8/6 
t1X4 5/- 
GX5 6- 
7Bd 20/6 
7137 8/8 
7c I. 
74A3 8/- 
7127 d/- 
787 9/6 
71.1 7/6 
iD2 8l6 
6D3 NB 
:lBWfi 14/11 
JLS 4/- 
0D7 13/7 
lUCI 1S1 

11 10 26/11 
1JmUl 7/6 
luU! 11/3 
1021 25/13 
L0FI4 11/3 
10218 12/6 
IIIL03 dld 
L11LDL115/7 
luPl:4 16/- 
10E14 18/9 
11E4 17/0 
11E:3 15/- 
13A6 5/- 
10A8 16/6 
12AC814¡ll 
12.41)613/10 
12A. 60 1817 
12AH7 4- 
12AI18 1E/9 
1.2A ro 7/6 
12ÁT7 8/- 
12AU6 22/8 
1!AU7 6/8 
1:.41'6 12/4 
12A 2.7 7/6 
1213A0 8/- 
11RL+..) 0/- 
1211117 20/9 
12111 30/- 
l'!Iili 3/- 
12J501' 4/6 
12J7UT 9/6 
12123 17/6 
I2K7GT 5/6 
l2KeGl'141- 
12Q7G 1' 5/- 
)24.4A7 8/6 
1!H117 8/8 
L24117 8/6 
128147 916 
123J7 8/6 
12.4lí7 8/- 
LeQ7 1116 
125R7 8/8 
12U5G 7/6 
1214 10/6 
1460 60/9 
11117 2214 
1487 97/3 
I 28/10 
ID 10/6 
19ÁQQ5 1)/8 
196146022/9 
19111 10/. 
20DI 14/11 
201^2 25/11 
201.1 25/11 
20141 26111 
2-0P:' 221; 
201'4 25/11 
20P3 8218 
23A6 10/6 

AGAINST 
201JIU'l'lll6 
23U42/T16/8 
2323 1018 
3úY00 16/6 
25'/.4u 11/9 
93L3 10/6 
23L6üT10/6 
-7.4U Id/6 
!i07 7/- 
30C1 5/- 
30d15 16/2 
:tar5 6l- 
36221 1)/- 
30P1.19 18/2 
301.1 6I- 
:101.15 9/- 
30P4 161- 
30P12 7/8 
34'1d 7/6 
::0614 19/5 
33PL1 1018 
30PLL31216 
35A3 2J/9 
'J59.dGT BIO 
33W4 7/5 
33l,:; 19/2 
3364GT 8/- 
35L.5uT 9/- 
408UA 13/0 
4L3T1IE6/11 
4! 2318 
43 10//. 
30.4.5 81/10 
1005 101- 
5nu06036/7 
5UL6(IT10/- 
S2KU 14/4 
%3KU 19/6 
1! 4/d 
77 81- 
76 6/8 

1 0/- 
+3 16/- 
+3V 19/6 
1.5A1 42/- 
3A'! 181- 
JUAG 67/0 
InAV 87/6 
JOCU 37/6 
v'ICV 3714 
1)l'I 10/- 
1.,J112 18/- 
1503'2 17/J 
nit 10/6 
1s.511T 82/4 
LOJB'1.4.32/4 
ni11 10/6 
:F92 1)I11 
I.3 1013 
'404 13/8 
4Ji 1)I, 
n; 19/8 
<07 7/d 
4033 12/e 
4371 2/- 
170'1 7/6 
TIM 5/. 
747i 7/6 
AC04226/11 
AC044 10/6 
AC]PEN 

82/6 
A.J2PUN/ 

1)D 12/8 
AO4PEN 

27/8 
AC5PEN 

22/8 
AG5PEN1 

GD 25/11 
ACUrEN7/d 
AC/PENIS, 

22/. 

DAMAGE 
AC/P.:N2 

16/- 
AC/80 86/8 
A(16U2M 

19/. 
AC/TRIM/1 
AC/tP .2/4 
.4'/VP115/- 
.tCIVl'2Ed/d 
AP4 7/8 
APPJ /- 
ALl 19/2 
.4Z31 10/- 
A241 1617 
3311 19- 
B1A3 7/3 
GI 12/8 
UIC 16/8 
L3L1 27/2 
UBL31 22/3 
UCH3) 52/9 
CK306 818 
'1.4 23/10 
CL3S 18/9 
CVO 816 
CV63 10/8 
CV271 17/8 
l'Yi 13/9 
UVIO 18/E 
CY31 111- 
I)1 I/ 
ULS 10/9 
U43 10/6 
uri3 6/. 
U77 4J- 
D.4U32I9/0 
DAF91 G- 
uAP06 I/6 
U41.reU 13/6 
DUI 18/6 
i)UJL 1817 
DO f4 12/0 
U''1S5 7/8 
I)F33 10/e 
unid 161- 
UF'72 60/- 
DF9l 06 
rF9,1 8/8 
UFO7 9- 
Ut130 lb/6 
UH,1:3 0/e 
D.176 6/- 
01177 7/. 
173181 46/8 
01110387/l4 
L)H107 13/7 
UK32 18/ 
0E40 2110 
i)K01 6/0 
ÚK02 10/6 
It 12.96 4/6 
f)L33 9/6 
01.:1, 18/0 
0113 13¡- 
DLdß 17/6 
DL98 15/- 
DUN 16/- 
UL7.) 30/. 
DL91 7/. 
DL94 7/6 
0L0.5 7/0 
01A8 8/8 
DL410 13/8 
1)5I70 7/6 
DWI/8503/6 
DW4/5003/6 
1.80P 30/- 
En3F 30/- 
E180F 84/6 
1:1116 2/6 
F:A50 2/- 
EA76 016 
FIAß('80 9/- 

IN 
EAUU1 4/6 
t:AF42 4- 
EON 2/6 
EB41 8/6 
6891 4/. 
KdC3 23/1J 
EBC33 5/- 
E13041 8/6 
dBC.it 6/. 
6ß.19J 7/- 
E8C01 12/4 
EBF'1U 0/- 
EBF3316/7 
0112,30 8/8 
EI4Ll 83/0 
F1B1:!1 2$/6 
EBL.3L 22/8 
EC3L 1)/7 
113153 6/8 
EC53 12/6 
0054 dl- 
2070 126 
EC6l 7/8 
CCU 7/. 
ECM 10/3 
ECJ2 11/- 
ECC31 16/- 
EI.C32 6/6 
ECC33 S/I8 
ECC3429/11 
6C1J33 8/8 
EL\J40 17/8 
ECC61 0- 
EC'C82 6/8 
EUU83 7/6 
ECC+44 9/- 
KCUy3 8/8 
ECC66 10- 
EGON 6/8 
K,.'F'ib 10/6 
ECF69 146 
'CFBH 19/6 

EC F604 
26/Il 

2CH3 26/11 
ECH21 20/8 
8uH3:3E8/8 
ECH33 8/6 
E1H42 9/6 
ECH81 9/- 
I:LI198187 
ECLBU 9/- 
ECL.89 10/6 
ECL83 1610 
EC180 10/2 
KFE 21/8 
EF9 22/8 
KFä! 14/- 
1dF&S 4/- 
EF37A I/- 
E1'39 63 
EF40 16/- 
EF41 9/- 
EF'4^_ LOB 
El'30 
Brit. 6l- 
Amer. 7/- 
EF'S4 5/. 
0273 10/8 
11240 II- 
E283 13/6 
F:F'95 0- 
ii 246 10/6 
5981) 0/- 
2,231 4/8 
EF92 4/3 
P.F95 //- 
E1297 10/- 
EF98 111/- 
EFI+;3 19/2 
21e184 18/4 
112804 22/3 
EK2 25/11 

TRANSIT 
EK3'! 8/8 
EL! 19/. 
EL32 6/. 
$1.33 12/6 
EL34 16/- 
.i1.33 19 8 
EL37 801 1 
I'.L'31 26/11 
EL-11 9/. 
6L42 10/S 
IìL81 14/3 
11L33 19/5 
6L94 7/0 
E1.8) 15/7 
ELM 10/10 
&LUl 6. 
ELO6 10 0 
ELMO /. 
4L820 Id r. 
EL82125I1 
.:L822 19/8 
EN4 17/9 
4094 9/8 
EM$5 19/ 
E.147188/10 
E:MdJ 9/- 
&)191 0/6 
EM84 10/6 
6M83 18/10 
E1431 W/. 
EN91 15/- 
EY51 9/. 
0261 111 
EY68 16/I 
E 28 14/- 
EY46 9/ 
EY91 7/6 
E235 6/- 
E2.40 /- 
F.Z41 7/- 
02811 7/. 
EP.81 7l- 
0290 
'c'Cl 26/11 
PCl9 06/11 
PCISC86/11 
FW0500//0 
IW4/8008/8 
GT1C 261 
GU50 41/6 
0230 6/- 
G.32 10 
0Z3:3 10/0 
0Z34 14/- 
0287 19/5 
d30 6/- 
H65 1E/0 
dABCBO 

13/0 
123:3 7/0 
10L130 /6 
HL'J 14/11 
1111.2301/7/8 
13L41 1E18 
11L133DD 

12/6 
I1N30923/1 
RVR2A 6/- 
111'112 20/- 
IW-I 11/- 
IW4/3514 8/. 
fW41.100 

18/e 
KBC32 20/6 
1V85 0/5 
KL86 8/6 
1CLL82e9/11 
KT3 SI. 
KT8 16/ 
:TAXI 10/- 
KT36 on 
KT41 K/S 
KT44 12/6 

POR ONLY 
lCTdl 18/J 
r:T63 7/- 
K'TU6 15/ 
K'Cet 66/. 
KL'10í 3E/4 
KTW II 016 
eiTW 12 7/6 
..l'WJ3 6/6 
LCTh4L Si- 
L83 (1/- 
LP! 96 
ME01 10/ 0 
M261 16/8 
1114 7/ 
11HD4 12/J 
,IRL4 7/6 
141LLDC18/0 
'dLl tl/6 
BLr> 8l9 
1434B 26/9 
51824 20/. 
:41.119/11 3/- 
4E40 8i//11 
N37 98/8 
1474 K/4 
N108 22/3 vlli 22/d 
4131 10/7 
6306 :A/1 
.3E9 16/. 
N869 19/10 
P61 0/6 
PABCBU 

10/7 
PC95 14/- 
Pt2184 4/. 
l'CC83 9/6 
90C93 18/ 
lCCB) 0/- 
PCF60 4- 
PUF83 10/0 
PC284 16/6 
PCF80 9/0 
242L62 151- 
P(:L69 IOIO 
Pí'1.84 0/0 
PCLS3 11/I 
l'CL+6 18/2 
PEN4DU 

96/11 
PEN28 416 
PEN40DU 

34/- 
PEN46 10/0 
PEN45DD 

26/11 
PENN/ 7/6 
PEN38322/8 
PEN458D0 

08/4 
PENA4K/3 
PENB4 

23/11 
PENDD 
4000 84/- 

P1.33 19/9 
PL36 18/- 
PL.38 Pfi/i1 
PL81 10/6 
PI.32 7/0 
PLA9 91- 
P1.84 16/4 
PL830 18/2 
I'084 16/10 
PT16 10/8 
PX4 10/0 
PX25 81/6 
2261 18/8 
2Y32 13/6 
1'Y80 7/C 
PY81 7/8 
PY82 7/. 
PY83 0/6 

4d. EXTRA. 
PY83 191- 2 2130 18/- 
PL34 1616 
1P2L I- 
sLP69B 12/D 
QP26 14/e 
tl160113 

'0/0 
1110 161 
KL_ 01. 
-11J 66/11 
B17 17/J 
Eli 14- 
,:10 leb 
R. 18/e 
BQ1/240.1 

54/. 
It1234 /0 
4130 "2/8 
6P48 63/1: 
6213C 18/: 
3P41 8/2 
4P4J 18/= 
4P01 8/ 
8U25 27/8 
dU61 9/. 
11U9160A 

7/. 
T41 9/- row 12/6 
TDD4 12/6 
CH21C 80/- 
PH41 66 11 
mess /. 
CP22 16/- 
TP26 16/- 
CP2U2036/4 
TYBOF 16/- 
UAB080 6 
UAF42 all 
ÚB41 12- 
UBe41 6/0 
UBC81 11/. 
11BF80 W. 
1/11289 9/0 
UBL21 80/6 
UC08414/0 
UOCN.) 9/- 
UCF80 16/0 
U0131 epp 
UCN43 0/0 
UCH6l 9/6 
D('L32 11/4 
UCL38 19/I 
UF41 9/. 
UF42 12/6 
11P80 10/6 
UF85 0/- 
UF6U 13/6 
UF90 9/- 
IJlA1 101/6 
01.44 26/ 1 
U1.46 14/6 
171.64 We 
UM4 17/2 
US134 18/10 
UM80 14/11 
URIC 10/2 
UUS 0/- 
U1.16 16/5 
UU7 18//2 
UU4 26/11 
UU9 7/0 
0010 96/9 
1.11.712 1- 
UY1N 10 r. 
11Y21 1g/7 
UY41 7/0 
UY146 7- 
012114 8/0 
1.116 10/- 
U17 12/6 
U18/20 O/8 

,:le 46/5 
U31 lb/- 
U32 3l 
U24 86/1 
U23 37'/0 
1120 IO,. 
U31 11/8 
U33 Mill 
U3.t 26/11 
037 26/11 
U41 19/a 
043 0/- 
U43 1310 
E47 17Je 
U50 +/0 
U62 E/6 
U04 10/6 
t.76 tlI- 
U7. 01- 
13107 18/2 
ULM 19/2 
0201 16/2 
E261 14/. 
Uy81 16/t 
U386 28/. 
U001 11/8 
IJ301 K18 
U339 1/- 
17339 16/2 
0403 10/8 
1404 6/6 
1)601 80/1 
U4600 16/2 
VMP4616/- 
VM641 36/- 
VP2 12/6 
VP2B 14/I 
VP4 16/- 
VP4A 17/6 
VP4f1 62/1 
VP180 7l 
VP3$ bP. 
VP41 6/ 
VP133 8E/8 
VR76 1716 
V1t1U6 e/ 
VR160 78/6 
]TIi1A I- 
5T501 6/- 
VU89 Si. 
VU111 60/- 
'.1'133 7k 
W21 12/0 
W49 K 6 
W61M86/ 1 
W6S 10/6 
W76 6/0 
W77 4/6 
W6lM el' 
WLUi NO 
WI07 UM 
W729 19/5 
X14 12/- 
XIS 9/ 
X41 88//11 
X61 M/0 
X6:4 0/- 
X04 7/6 
165 12/5 
094 12/C 
27651 14/- 
X7e P.E/8 
X70 211//8 
3210U 16/10 
YEB 7/0 
Y36 10/6 
'/.D /6 
ZOO L7/1 
Z77 4/6 
7829 MS 
0719 Cl. 
0730 10/0 
7.729 36/- 

Truneiek,n 
ondd3od,x 
208411 8/8 
'O7L ne 
pD3 4/. 
1304 4/. 
QD6 41- 
ODB II. 
(WS II 
QU9 4/. 
0D10 4/- 
13017 4/- 
0116 101 
241111 4/ 
UET10417/0 
13RT11112/. 
O8T174 4/5 
0E'18786/0 
UET3746/11 
0EX13 9/- 
0E1233 4/- 
(:EX3d 10- 
UEX46/16/0 
OEX66I1 

10/- 
GEXG4116 
UEX6E 12/- 
A1,102 67/0 
A2114 11/. 
AF116 10/6 
A2119 10/- 
AF117 6/e 
OAb bi- 
0Á10 0/- 
OA70 61- 
0A73 8/- 
0A79 0/. 
0A81 0/- 
DAAS 6/- 
OAf,B 4/- 
0491 Xi- 
0A96 6/6 
04910 0/6 
0A211 18/0 
OC38W /. 
OC'ly 6/- 
O0J'J 6:1 
ÚC26 m- 
OC36 18/- 
0(1$6 21/0 
0C41 9/- 
0C44 I/7 
Q044PM 618 
OM p/- 
OC45P16 IA- 
OC66 KAI 
0064 26/- 
OM 6/6 
O(nl E/0 
O(77y 5/. 
0(173 16/- 
O(J76 4. 
0076 7/. 
0278 6/- 
01:61 8/- 
OC/SM 8/- 
OC82 10/- 
0088 8/- 
0(:84 a/8 
0C140 29/- 
0C170 9/6 
OC371 10/6 
UCP71 2l/8 
PXC101 0/8 
2XC1O1A 

1/8 
X103 15/- 
XA104 18/- 
V10/15A 

12/- 
V80/10P 

ewe 
VO/R4 2/e 

METAL RECTIFIERS. DR311B13/-. DILM2R and D11M:1B 15/8. L.W721. LWL536 / -. RHO 711. RM16 /3. Rä37/6. RUS :' /9. RM414/.. RM6196. 14A06 
17/3. 14A/17 05/ -. 14A100 27/.. 14A124138/-. 14A113 89/ -. 148130 85/ -. 141120111/8. F0101 17/6. 1860.1.1.10.1 6 /6. PC31 91/ , 0180.2.2.3.1 18 /., 16 11 2.1.8.1 
8/6. 1+1:.4.1.1. +.1 4/6. IHR A.1.2.6.1 11/ , PC116 8/0. F/'114 10/ -. 

L7CCROLYTICS. Cau 4.1,41 32 x 32/420v. 5/9. 50 x 20/1120v. 7/.. 64 z 120/350v. 8/3. 30 0 950 /275v. 9/6. 100 z 400/276v. 12/6. 100/.276v. 3, 900/975v. 4/ -. 
00 x 200 /275v. 9/8. Tubular type,: /450v. 1 /9. 16 /430v. 2/9. 32/450, 3/9. 8 x 8/430v. 3/.. 16 x 16/450v. 4/-. 32 x 32/3500. 4/ -. 8 x 16 /460v. 6/0. 

MULLA ID midget silicon reeDeers. Type 11 V1o0. Output 250 volts 1 amp. No 4rgger than n shirt button 8/. each. 
P.' I. 5'26.11008. 3 ohm types: 21In. 17/ -. 5In. 16/8. E;In. 17/ -. 7 x 4Ìn. 15/ -. 101n. 27/ -. 32111. 29/1 :'¡in., 80 ohms, 17/8. 12ìn. Post 0/- each. 
AB goods brand new and actuailç in sl.,c... We do not sc.! second -hand goods, manufacturer: rejects, or monde, or Items from dismantled equipment. 

Terms of Imeinerw:- (.'ash with order or C.O.D. only. Post Od. per item except where stated. Orders over 62 post free. C.O.D. 2/9 extra. All orden cleared same 
day. C.O.D. orders br telenhone for Immediate ,tvw,ateh accepted until 9.30 pm. W. are open tor personal shoppers 0.30 -S.S0 p.m. Bats. 8 -1 p.m. Complete list 
of valves. resistors, condensers. transformers etc. with terms of business, Od. Please enquire for any Item not listed with B.A.E. 
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_ 
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Radio & TV Servicing 
MODELS FROM 1962 BACK TO 1956 

This NEW EDITION provides all the technical 
information you need for quicker repair work 
now and for years ahead! It gives you full 
servicing data and specialist repair hints for 
the popular models marketed by 70 principal 
makers during the past seven years. It is 
essential to the shrewd repair man because 
people are keeping their sets longer. If you have 
never before examined this famous reference 
work now is your opportunity. See the new 
edition for a week on free examination without 
obligation to buy. 

TELEVISION RADIO RADIOGRAMS CAR RADIOS 

TAPE RECORDERS RECORD REPRODUCERS 

DATA FOR ALL THESE MAKES -Alba, Ambassador, Argosy, 
Armstrong, Baird, Beethoven, Beret, Brayhead, B.R.C., B.S.R., Bush, 
Capitol, Champion, Channel, Collaro, Cossor, Cyldon, Dansecte, 
Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan, 
Emerson, E.M.I -, Emisonic, English Electric, Ever Ready, Ferguson, 
Ferranti, Fidelity, Ford Motor Co., Garrard, G.E.C., Gramdeck, 
Grundig, H,M.V Invicta, K -B, McCarthy, McMichael, Marconiphone, 
Masteradio, Motorola, Murphy, Pageant, Pam, Perdio, Peto Scott, 
Philco, Philips, Pilot, Portadyne, Portogram, Pye, Radiomobile, 
Raymond, Regentone, R.G.D., Roberts' Radio, Sobel!, Sony, Sound, 
Spencer -West, Scella, Stereosound, Strad, Ultra, Vidor, Walter, 
Webcor. Includes special 50 -page supplementary section of older 
models. 

PLUS 2 YEARS' FREE POSTAL ADVISORY SERVICE 

More than 4,000 Circuits and Component 

Layout Diagrams 2,250 Popular Models 

(iqO it [JILL for7dap 

to pro VP 
;fig whip 

ElEV\S1CN 
ENGVNEE0.S 

POCKET KOOK. 

Every purchaser receives a Free ropy of 
TV ENGINEERS POCKET BOOK 

(Value 12(6) 

272 PAGES OVER 200 
PRACTICAL ILLUSTRATIONS 
An invaluable companion to 
your set for on- the -spot repairs 
Concise information on installing, 
fault -tracing and repairing, ser- 
vicing equipment and align- 
ment, etc. 

Hurry - Post Coupon To -day 

George Newnes Ltd 15 -17 Long Acre, London, W.C.2. 
Send me Newnes RADIO AND TELEVISION SERVIC- 
ING (in 6 Volumes) and TV ENGINEERS POCKET 
BOOK without obligation to purchase. I will return them 
in 8 days or send 15/- deposit 8 days after delivery, then 
twenty monthly subscriptions of 15/ -, paying £ I5. 15s. in all. 
Cash price in 8 days is £15. 

Name and Address in block letters please 

Mr., Mrs., Miss 

Address _.__._....____.___.._.........._-_..._.__.._.__._.._ ............_............_._.._ 

Tick V ehere oppticuóte 
The address on left Is - 

My Property 

Rented unfurnished 

Parents' Home 

Furnished Accom, 

Signature Temporary Address 

(Parent signs if you are under 21). (RV)533/32 
Coupon is invalid if not signed and questions answered. 

.MM OMB MEE a 
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R.SC (Manchester) MAIL ORDERS to 29 Moorfield Rd., Leeds 12. Terms: C.W.O. or C.O.D. No C.O.D. under El 
Ltd. Postage 219 extra under E2. 416 extra under E5 Trade Supplied. S.A.E. with all enquiries please. 

BIRMINGHAM: SHEFFIELD: HULL: LIVERPOOL: BRADFORD: LEEDS: MANCHESTER: 
6 Gt Western 13 Exchange St. SI Savila St 73 Dale Sc. (8 miss. S6 Morler St. 5 -7 County X8-10 Brown St. 
Arcade Castle Market from Lime St. or (above Alhambra (Mecca) Arcade, (Market St.) 
(Opp. Snow Hill Stn) Bides. Exchange Stations) Theatre) Briggate 

(Half -day Wed.) (Half -day Thum.) (Half -day Wednesday) (No half day) 

SENSATIONAL STEREO OFFER 
A complete set of parte to (4 Gns.) construct a good quality 
Stereo amplifier with an mtdletorted 
output total 6 watts. For A.C. mains In- 
put of 200-250 v. Including lair matched 
ells. speakers. Sensitivity 130 In.v. 
Ganged Vol. an Tone Controls. Preset 
balan o control. Full instruction and 
wiring diagrams eupplle' Stereo Pick- 
up Head 19/9 extra with above only. 

R.B.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER AIO 
A highly sensitivo Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures oomparo equally with most ex. 
ppeansiv: amplifiers available. Hum level 
70 db down. Frequency response *3 db. 
30- 33,033 c /s. A specially designed 
sectionally wound u1tr. linear output 
transformer is used with 807 output 
valves. All components ere chosen for 
reliability. Six valves are used EF88, 
EF88, ECCO3, 837, 807, 4534. Separate 
Baas and Treble Controls are provided. 
Minimum input required for full output 
is only 12 millivolts so that ANY KIND 
OF MICROPHONE OR PICK -UP IS 
SUITABLE. Th. unit in designed for 
CLUBS. SCHOOLS THEATRES, 
DANCE HALLS or OUTDOOR FUNC- 
TIONS, cite. For use with Electronic 
ORGAN, GUITAR, STRING BASS 
etc. For standard or long-playing records 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT. 
An extra Input with associated vol. 
control is provided so that two separate 
inputs such as Gram. and `Mike' can be 
mixed. Amplifier operates on 200 -250 v. 
50 c /s. A.C. Mains and has output for 
3 and 15 ohm epea::ere. Complete Kit of 

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

Carr, wiring diagrams an1 ín- 
101- 

etruotiona. IC required 
carr- 

ying handles can be supplied for 19 9. The 
amplifier can be supplied, factory built 
with EL34 output valves and 12 months 
guarantee, for 14 ens. 
TERMS: DEPOSIT 30/9 anC. 9 monthly 
paymonte of 33/9. 
Suitable microphones and speakers 
available at eomoetl tIve prices. 

WE STOCK ARMSTRONG AND 
JASON EQUIPMENT 

GOODMANS AND W.B. 
SPEAKERS 

;UPERIIET FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
eultable for use with our Amplifiers). 
Delayed A.V /C. Controls ara Tuning. 
W /Ch. and Vol. Only 250 v. 15 mA. H.T. and 
L.T. of 8.3 v. 1 amp. required from ampli- 
fier. Size approx. 9 x 6 x 710. high. Simple 
alignment pr000dure. Pointe to -Point 
wiring diagrams, instructions and prided 
parts list with illustrations. 216 Total 
building cost 84.15.0. S.A.E. for leaflet. 

P.51, SPEAKERS. loin. W.B. "Stentor- 
ian" 3 or 13 ohms type H11012 10 Watts. 
hi- fidelity type. Recommended for use 
with our All Amplifier, 54.12.9. 12ín, R.A. 
3 ohms 10 watts (12.000 lines). 59 /15. 
TWEETERS. Plessey 3 O 19/9, 15 0 95/9. 
R.S.C. EQUIPMENT CABINET. Size 
and -.ppearanoe as Standard Bass Reflex 
Cabinet. Top hinged. Base board adjus- 
table e ans. 
Jason I'MTI V.H.F. /FM Radio Tuner de- 
sign. Total costs of parts including valves 
Tuning dial, Escutcheon, etc.. 80.19.0. 
Other Jason equipment in stook. 
LINEAR Las MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit, and moat mloro. 
phones. Negative feed -back 12db. Sep- 
arate Bass and Treble Controls. For 
mains 200 -250 v. 50 c /s. Output for 2-3 
ohm speaker. Mollard valves E280, 
1)CC83, EL34. Giza only 7-6 -611x. high. 
Guaranteed 12 months. Only 55.19.8. 
Send. S.A.E. for leaflet. Terms: Deposit 
22f8 and 5 monthly payments of 22/6. 

12in, lu Iv "A'I'T 111(;11 QUALITY 
LOUD - 

SP'iAKER 
In walnut 

veneered 
cabinet. 
Gauss 12.000 
lines.Speech 
Coil 3 ohms 
or 15 ohms. 
Only 84.19.8 
Carr, b / -. 
Terms: De- 
posit 11/3 

and 8 monthly payments of 11/3. 
121n, 20 WATT III-FI LOUD- 
SPEAKERS IN CABINETS, Size 18 x 
18 x 101n. Finish as above. Terms: Deposit 
17/9 and 9 monthly payments of 17/9. 
Only 87.19.5. Carr. 8 /8. 

R.S.C. 4 -5 WATT AS H GH -GAIN AMPLIFIER 
A highly -sons the 4 -valve quality amplifier for the 
hume, small e ut.. etc. Only 58 millivolts input le re- 
quired for full output so that It is suitable for use with 
the fat 'st high fidelity pick -up heads, In addition to 
all other types of pick -ups and practically all 'mikes'. 
Separate Bass und Trehl.; Controls are provided. These 
give full long-playing ecord equalisation. Hum level is 
negligible being 71 db. down 16 db. of Negative feedback 
1s used. 11.T. or 800 v, 25 mA. and L.T. or 8.3 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 s. 50 c/o. Output for 2 -3ohm speaker. Chassie 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 :A.15.0, or assembled ready for use 25/. extra. Plus 3/8 Carr.: or Deposit me and 
3 monthly oaymeut. oi 2v/6 for gssembled unit. 

1L`4C. 'lilt I'A:a.15 GUITAR 
AMPLIFIERS. (For 251-250 v. A.C. Mains) 
Junior 5 watts liken Quality output. 
Separate Bass and Treble "Cut" and 
"Boost" controle. Sensitivity :6 m.v., 
Twin inputs. High Flux lin. Loudspeaker 
built -in ". Handsome, strongly made 

Cabinet (size approx. 14 x 14 x 7ín.) finished 
in :.ttractive and durable solicrome, and itted e carying 

Terms: handle. r 
Deposit 21 and 9 

, 
I monthly paymente 

of B. Send S.A.E. for leaflet. Carr. 10 / -. 
Senior IO watts High Fidelity output 
Separate Bass and Treble "Cut" and 
"Boost" controls. Twin separately 
controlled high gain Inputs oo that 
two instruments such as Guitar and 
String Bass can be used at the same 
time. Two loudspeakers are incorporated, 

high Flux 12ín. for Bass notes and a 
7 x 4 in. elliptical for Treble. Cabinet is 
well made and finished as Junior model. 
Size approx. 18 x 18 x 9in. 
H.P. Terms. Deposit 34/9 and 15 ß0s. m 
9 monthly payments of 34 Carr. 10/ -, 
Send S.A.E. for leaflet of this or 15 watt. 
Super 111-F1 15 Watt. All facilities as 
iii watt. Cabinet size 20 x 15 x 13tns. 
Perms: Deposit 82.11.6, and nine monthly 
payments of 51/6 Cash 92 ens. Carr. 12/6. 

Tremolo units on half page ad. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BMl. all-dry \ Type 

Supplies 
Size 1 x 5i 

battery eliminator. °`^ . " `' a x ells. Supplfes 120 v, 
Size 51 x 41 x 2in. 90 v. and 60 v., 40 mA. 
approx. Completely .ttd 2 v. 0.4 a. to 1 amp. 
replaces battery pup- s., fully smoothed. There - 
plying 1.4 v. and 90 v, 

y 
,k by completely re. 

where A.C. mains 200- ' -. 
S 

w -' ° al placing both H.T. 
250 V. 50 Ws Is avail- batteries and L.T. 
able. Suitable for all P c. 2 v, accumulators 
battery portable ¡ when connected to 
receivers requiring _) A.C. mains supply 
1,4 and 90 v. This 200 -250 v. 60 c s. 
includes low consume- SUITABLE FOR ALL 
tion types, BATTERY RECF.I- 
Complete kit with diagrams. 3e /e, or VERS normally using 2 v, accumulator. 
ready to use, 48/6. -` Complete kit of parts with diagrams and 

instructions. 49/9, or ready for use. 59/6 
TRANSISTOR RADIO CHARGEIVELIWINATOR UNITS. Ready for use, fitted 
"Snap O clips. When connected to 200-250v. A.C. mains will charge 9 v, battery or 
replace sdme. PP3 Size 19/9. Larger size 29/9. 

lt.S.C. BASS REFLEX CABINET'S 
JUNIOR MODEL. Specially designed 

any good quality eaker. 
suitable 

Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 17 x 101n. Hand- 
some appearance. Ensure superb repro- 
duction for only 88.9.6 
STANDARD MO LL As above but for 
121n. speakers. Size 20 a 15 x 13in. Espe- 
cially recommended for Audiotrine Loud- 
speaker systems. £6.19.8. Suitable legs 

Wit..hS.braCÓRÑER 
ules. 16/8 per set of 4. 

CONSOLE 
CABINETS 

Polished walnut 
veneer finish. Pleas - 
ipgdesign JUNIOR 
MODEL. 

design. 
20 x 11 

x 8ín. for 8 x Mn. or 
8100 xg g6m , speakers, 

Si 
MODEL, 

12íppeen, 

1 

for 8 

SIo111100, SFNOt OD-:L. 
Size 30x20z161n. 
for l2ln.Speaker. 
Suitable Speaker 
systems below. 
Only 7 gGus. 

TEMSTConsisstinngg ofSPmatcheed SIhnn, 
12.000 line, 16 ohm high Quality speaker; 
cross -over unit (consisting of choke, 
condenser, etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction 
Standard 10 watt rating 1'/:.19g, parr. 6/ -. 
Or Senior 15 watt,7 gas. Carr. 7 /e. 
AUDIOTRINE 
EQUIPMENT 
CABINETS 
Sloe 38 x 15 x 
18ín. Beautiful 
walnut venee- 
red finish. Ele- 
gant contem- 
pory design, 
Robustcon- struction, 
Uncut remov- 
able baseboard 
Depth above 

51'. 121 Ens, 
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AUDIOTRON HI -FI TAPE RECORDER KIT 252 
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 17/6 
Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape 
Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty 
Tape Spool, a Reel of Best quality Tape and a Handsome Portable carrying Cabinet with latest 
attractive two -tone polychrome finish, size 141 x 15 x 81in. high, and circuit. Total cost if purchased 
individually approximately £40. Performance equal to units in the £60 -£80 class. S.A.E. for leaflets. 
TERMS. Deposit £2.13.9 and 12 monthly payments of 44/ -. Cash price if settled in 3 months. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT "BUILT -IN" TONE 
CONTROL PRE -AMP STAGES 
Two input sockets with associated 
controls allow mixing of "mike" and 
gram, as in A10. High sensitivity. 
Includes 5 valves, ECC83, ECC83, 
EL84, EL84, EZ81, High Quality sec- 
tionally wound output transformer 
specially designed for Ultra Linear 
operation and reliable small con- 
densers of current manufacture. IN- 
DIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". 
Frequency response ± 3 D.B. 30- 30,000 
c /s. Six negative feedback loops. 
Hum level 60 D.B. down. ONLY 23 
millivolts INPUT required for FULL 
OUTPUT. Suitable for use with all 
makes and types of pick -ups and 
microphones. Comparable with the 
very best designs. For STANDARD or LONG PLAYING RECORDS. For 
MUSICAL INSTRUMENTS such as STRING BASS, GUITARS, etc. 
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNIT. Size approx. 12- 9 -7fn. For A.C. mains 200 -250 v. 50 c.p.s. Output 
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring diagrams supplied. Only 

$ Gns Carr. 
(Or factory built 51/- extra). 10 /- 
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9. and 9 monthly payments of 24/9. Send 
S.A.E. for Illustrated leaflet detailing Ready -to- assemble Cabinets. Speaker. Micro- 
phones. etc.. with cash and credit terms. 

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

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

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 
PLUS 

MAINS 
SPECIAL NOTE. The Tape Decks we 
supply are latest models. Where cus- 
tomers already have a Deck or wish to 
use one of those being offered cheaply we 
can supply Kit less Deck at 13 gns. Carr. 
10 / -. Or deposit 2 gns. and 12 monthly 
payments 23/9. Also if required we can 
supply in lieu of portable cabinet and 
7 x 4in, speaker, the Equipment Cabinet 
illustrated at foot of nap. page and a high 
flux ei x 51in. speaker for R gns. extra. 

HI -F'I CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos. Standard replacement 
for Garrard, B.S.R. and Collaro, 19/9. 
Acos Stereo-Monaural 49/9. Ronette 
Stereo -Monaural 59/6. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/ , 
Low Impedance Erase. 12/8. 
PICK -UP ARMS. Complete and with 
latest Acos /hi -fi Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9, R.T.C. 19/9, Acos Mic 40 25/9, 
Acos Mic 40 29/9. Stick type Acos 39 -1 

s Sand 59/9. L pel type 
band and heavy table 

35 /9 
COLLA RO JUNIOR 4 -speed Single 
Player Unit and Crystal Pick -up with hi -fi 
Turnover head. Only 23.19.6. 
COLLARD CONQUEST 4 -SPEED 
AUTO -CHANGER, with high fidelity 
Studio pick -up. Latest model. For 
200 -250 v. A.C. mains. 28.19.6. Carr. 5/6. 
COLLARD RC 457 4- SPEED MIXER 
AUTO -CHANGERS. Turnover Studio 
head, for 200 -250 v. A.C. 27.19.6. Carr. 4/6. 
B.S.R. UÁ84 -speed AUTO -CHANGERS 
with hi -fi turnover head. £6.19.6. Carr. 4/6. 
GL3A MINIATURE 2 -3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2 -3 ohm 
speaker. For 200 -250 v. A.C. mains. Size 
111 x 21 x 21in. Controls: Vol. and Tone 
with switch. Only 59/6. 

R.S.C. BATTERY CHARGING EQUIPMENT Gularante.0 Mains 
200-250v., 50c /s 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former. F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse -holders, 
Grommets, panels. Heavy Duty 
Clips, circuit. Carr. 3/6 extra. 
6v. or 12v. 1 amp. 22/9 
As above, with Ammeters 29/9 
6 v. 2 amps. 21/9 
6v. or 12v. 2 amps. 27/9 
6 v. or 12 v. 2 amps. inclu- 
sive of Ammeter 35/9 
6 v. or 12 v. 4 amps. 45/9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable charge 
rate selector 55/- 

ASSEMBLED 12V. 10 Amp with variable charge rate adjust- CHARGER AMMETERS. 
ment, ammeter and strong louvred. stove enamelled case. 0 -1.5 a.. 0 -3 a., 0-4 a., 0 -7 a., 

available. Ready for use. Only 7 ens. Carr. 10 /- or in Kit Form 5 gns. 0 -25 a., 0-60 a. 8/9. 

HEAVY DUTY CHARGER KIT 
6/12 v. 6 amps. variable output. 
Consisting of Mains Transformer 
0- 200- 230 -250 v.: F.W. (Bridge) 
Selenium Rectifier: Ammeter, 
Variable Charge Rate Selector 
Panels, Plugs_, Fuses, Fuseholder 
and circuit. 59/9. Carr. 9/6. 

CHARGER KIT, 12v. 14 AMP or 
24v. 7 amp. Consisting of mains trans. 
200 -230 -230 v. F.W. (Bridge) selenium 
Rectifier, F Ammeter, Fuses. Variable 
Resistor and Circuit. Only ß Ens. 
Carr. 15/ -. Please state if 12v. or 24v. 
kit required. 
SOLDERING IRONS. 230 -250 v. 30 
watts. First quality. For Radio 
work. 19/9. Spare elements and bits 

Assembled 
6/12v. 4-5 amps. 

Fitted Ammeter and 
variable charge; rate 
selector. Also selector 
plug for 6 v. or 12 v. 
charging. Louvred steel 
case with stoved blue 
hammer finished. Fused 
and ready for use 
with mains anduu I. 
output leads. Carr. 5/ -. 
Terms: Deposit 13/3 and 
5 monthly payments 13/3. 
6/12 v. 3a., all facilities 

as above. Only 59/9, care. 3/9. 

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

49/9 
Carr. 3/9. 

R.S.C. MAINS TRANSFORMERS ( FULLY 
) Interleaved and Impregnated. Prim- 

aries 200 -230 -250 v. 50 e /s. Screened 
TOP SHROUDED DROP THROUGH 
250-0-250v. 70mA, 6.3v. 2a, 0- 5 -6.3v. 2a 17/9 
350- 0 -350v. 80mA, 6.3v. 2a, 5v. 2a .. 18/9 
250- 0 -250v. 100mA, 6.3v. 2a, 6.3v. la .. 21/9 
250- 0 -250v. 100mA, 6.3v. 3.5a, C.T. . 19/9 
250- 0 -230v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 25/9 
300- 0 -300v. 130mA. 6.3v. 4a, 6.3v. la, for 

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

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

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

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

4a C.T., 5v. 3a. . . 59/9 
450 -0- 4.50v. 250mA, 6.3v. 4a C.T. 5v. 3a 69/9 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 : 1 for 
Small Pentode, 500052 to 313 .. 4/6 
Small Pentode 7/8,00052 to 312 .. 4/6 
Standard Pentode 5,000 to 35) .. 5/9 Standard Pentode 7,000 to 3 it .. 5/9 
10,00052 to 352 . 5/9 Push -Pull 8 watts, EL84, or 6V6 to 

352 or matched to 159 9/9 
Push -Pull 10 -12 watts to match 6V6 

or EL84 to 3 -5 -8 or 1552 19/9 
Following types for 3 and 1517 speakers: 
Push -Pull 10 -12 watts 6V6 or EL84 .. 18/9 Push -Pull 15 -18 watts, 6L6, KT66 .. 22/9 
Push -Pull for Mullard 510 Ultra 

Linear .. . 29/9 Push -Pull 20 watts, sectionally 
wound, 6L6, KT66, EL34. etc. .. 49/9 

MIDGET MAINS Primaries 200 -250 v. 
50 c /s. 250 v. 60 mA, 6.3 v. 2a .. 11/9 
250-0 -250 v. 60 mA, 6.3 v. 2a. 12/11 
Both above size 21 x 21 x 211ns. 
FILAMErIT TRANSFORMERS 
All with 200 -250 v. 50 c /s. primaries 6.3 v. 
1.5a, 5/9; 6.3 v. 2 a, 7/6; 0 -4 -6.3 v. 2a, 7/9; 
12 v. 1 a., 7/11; 6.3 v. 3 a, 8 /11; 6.3 v. 6 a, 
17/8; 12 v. 1.5 a. twice, 17/6. 
SMOOTHING CHOKES 
150 mA, 7 -10 H H 250 ohms .. .. 11/9 
100 mA, lO H 200 ohms .. .. ,. 8/9 
80 mA. 10H 350 ohms .. .. .. 5/9 
60 mA, lO H 400 ohms .. 4/11 CHARGER TRANSFORMERS 
All with 200 -230 -250 v. 50 c/s Primaries: 
0 -9 -15 v. 11 a. 12/9; 0-9 -15 v. 2 a. 14/9: 0 -9-15 
v. 3 a., 16/9; 0 -9 -15 v. 5 a. 19/9: 0-9 -15 v. 
6 a. 23/9; 0-9 -15 v. 3 a, 28/9. 
AUTO (Step up /Step down) TRANS. 
0- 110/120- 230/250 v. 50-80 watts, 13/9; 
250 watts, 39/9: 150 watts, 27/9. 
MICROPHONE TRANSFORMERS 
120 1 high grade, clamped, 6/9; 120 : 1 
Potted. Mu -metal screened. 9/9. 
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Brand new individually PL8I 91- VT4C 351- 6AM6 41. 

checked and guaranteed PL82 81. 
PL83 I0'- 

VU33 01. 
W31 71. 

6AQS 71- 
6AT6 5'- VALVES PT2SH 

101- 
716 Y63 51- 6B8G 116 

AL60 61- LES4 l/6 eta, 81- PX4 191. Y65 41. 6BA6 516 
ARB 5'- Eß91 319 EY91 316 PX25 91. Y66 81- 6C4 2'6 
ARDDS l'- EbC33 7'- EZ40 7' PY32 12'. Z3I 6'- 6C5 6'- 

' ARP3 3r- EBC41 719 EZ41 619 PY80 6'9 A3 31- 6CFG 4'- 
ARP4 316 EBC90 51- EZ80 6'- PY81 .71. ASGT 5'- 6C6G 31- 
ARPI2 3'- EC52 81- EZBI 619 PY82 8'- C5GT 716 6C8G 5'. 
ARP21 5'6 EC70 101- FW4 /500 PY83 7'3 OSGT 6'- 6D6 41- 
ARP24 316 EC90 20'- 6'6 PZI-35 9'- E7G 716 6F5 513 
ARP34 41- EC9I 31- G120/113 91- QP2I 6f- G6GT 61- 6F6G 41- 
ARTH2 71- ECCBI 56 GL450 104 QP25 513 1-4 316 6F7 51- 
ATP4 219 ECC82 616 GL464A IO' QS75/20 619 LDS 8'- 6F5GT 519 
ATP7 56 ECC83 71. GU20/21 QS95i10 6'9 RS 61. 6F8G 51- 
AU! 51- ECC84 7'- 40'- QV04 /7 76 54 51. 011 416 
AU4 51- ECC85 81- GZ31 9'. R3 8'. 55 519 0I3 51- 
AW3 41- ECC9I 41. H63 71- R3!10 4'- T4 41. 6F17 I'- 
AZ31 8'- ECF80 10,6 HL23 61- RIO 7,6 W4 61- 6G6G 216 
BS4A 516 ECF82 816 H12300 51- REL21 254 2A3 51. 6H6M 116 
BT4S 151- ECH81 719 HVR2 1316 RK34 116 lA5 6'- 615 316 
BT98 201- ECM 81- KRN2A 19'- RX135 101. 2A6 71- 6J5G 3'. 
13T83 2216 ECLB2 91. KT32 Br. 5P2 41. 2C34 116 6J6 316 
CV54 51- EF36 36 KT8 2216 SPI3C 416 2C42 254 6J7G 51. 
CV264 20'- EF37A 71- KT33C 4f. SP41 36 2C46 301. 6K6GT 6'- 
CV4014 84 EF39 41- KT44 6'3 SP61 21- 2X2 41- 6K7G 213 
CV40151171. EF50 216 KT63 61- SU2150A 3A4 51- 6K7GT 419 
CV4025 101. EF54 313 KT76 Io'. 4'9 387 51- 6K8ß 519 
CV4046 401- EF55 51- KTW62 716 T41 71. 3824 51- 6K8GT 813 
CY31 716 EF70 4'- KTW63 616 TP25 IS'- 3E29 6K8M 816 
D41 313 EF73 61. KTZ4I 61- TT11 31- (8295) 601. 6L5G 61. 
D77 413 EF80 516 MH4 316 1715 25'. 3Q4 61- 6L6 91. 
DA30 1216 EF85 616 MH41 5'- TZ20 161. 354 51- 6L6G 6'6 
DAF70 351. EF86 71. ML4 41- U12/14 e1- 3V4 6'. 6L7G 416 
DAF9I 61- EF89 719 ML6 6'. U17 51. 4E27 601- 6L34 416 
DAF96 76 EF9I 316 MS /PEN 61. U18 616 51/254M 6N7G 519 
DD4I 41- EF92 31- 083 7'. U27 8'- 38'- 6N7GT 61- 
DET5 151- 095 51- 0C3 516 U52 51. 5R4GY 9'- 607G 6'- 
DET19 316 EL32 319 OD3 6'- UCH42 716 514 9' 6R7 6'- 
OET20 21- EL33 81- OZ4 5'. U8F80 816 5U4G 51- 6SC7 516 
DF39 41. EL35 61. PCC84 7'- LiLII 51- 5V4G 6'- 6SC7GT 5'- 
0F72 716 EL41 5F. PCC85 8'- UL12 5'- 5Y3GT 6'- 6507 51. 
OF91 4'. EL42 81- PCF80 71- UL4I 7'. 5Z4 8'6 651-17 31- 
DF96 8'- EL84 7'- PCF82 51- ÚL84 76 5Z4G 81- 65J7GT 519 
DK96 713 EL91 4'6 PCL82 816 UU9 56 6Aß7 41. 6SJ7Y 66 
DL92 6'. EM80 81- PCL83 II'. UY41 6'- 6ÁC7 31- 65K7 513 
DL94 61- EM84 9'- PCL84 9'- UY85 6'6 6AG5 3'- 65L7GT 616 
0L96 81- EN3I I5'- PEN45 416 VP23 31- 6AG7 61- 6SN7GT 416 
EA50 I'6 EP71 616 PEN46 51- VP4I 516 6A17 3'- 6507 61- 
EABC80 713 EP72 51- PEN6S 616 VR99 81- 6ÁK5 51- 6557 61- 
EAC9I 36 ESU208 6'- PEN220A 31- VR105/305,6 6ÁK7 61- 6V6G 416 
EAC91W76 EY51 8'- PL36 106 VRI50 /306'- 6AM5 51- 6V6GT 51. 

AND MANY OTHERS IN STOCK, INCLUDING CATHODE RAY TUBES A 
below IO' -. I'. P. & P. 216 over 101-. Orders over f3, P. & P. free. C.O.O. 216 

BRAND NEW ORIGINAL SPARE 53 TRANSMITTER SPARES. Full 
PARTS FOR AR88 RECEIVERS. range. Price list on application. 

Please write your requirements. H.R.O, Senior, Table Model. In 
MARCONI RECEIVER TYPE CR excellent, fully checked, and tested 
10012 tested and aligned (32.10.0 Carr. LI. condition (without coils and power pack), TELEPHONE HANDSET. Standard 115.10.0. Carriage 301 -, As above but 
G.P.O. type. New 111 -, P. & P. 21 -. rack mounted model, 114.10.0. Carriage CONNECTORS FOR TCS 301 -, 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New 11.17.6. P. & P. 
2r 

SPECIALLY BUILT POWER PACK 
for TCS receivers, 210 volts A.C. mains, 
including 6X5GT valve, 13.10.0. Carr. 51 -. 
R.I09 RECEIVER. Covering 2-8 Mc s. 
6 v. D.C. with set of spare valves and 
carrier. Brand new in original packing 
case. 16.18.0 Including delivery in U.K. 
R.I09A RECEIVER. Covering 2.12 
Mc /s, 17.18.0. 
"CONNECT AND FORGET- - 
CANNOT OVERCHARGE" ' ESE - 
TRON" AUTOMATIC BATTERY 
CHARGER. Charging rate 4 amps. 
The charging race automatically adjusts 
itself to the charge in the battery. 
Automatic current and voltage control. 
Patented application of magnetic amp- 
lification to battery charging. Indicator 
lights show battery fully charged, receiv- 
ing charge, incorrectly connected or 
faulty cells. Mains voltage 200/250 v. 
Built for 6 or 12 v. batteries. Measure- 
ments 7 x 5 x 5 +ln. Weight 81 lbs. 
Prise L6.19.6. P. & P. 316. 

6X4 
6X5GT 
6Yb 
6Z4 
787 
7C6 
7C7 

707 
7V/ 
7Y4 
7Z4 
8D2 
9D2 

2A6 
2AH7 
2A17 
2AU6 
2AU7 
2AX7 

5,- 
51- 
6r. 
516 
716 
7f. 

7/3 
7r. 
51- 
6'. 
416 
21 31. 

16 
r 

5/16 

61. 

7'- 
2Cd 3'- 
2E1 2216 
2H6 r 

2K7GT 416 
1K8M 716 
215GT 36 
2Q7GT 414 
2SA7 716 
2SC7 41- 
25G7 41- 
25H7 3'- 
2517 51. 
25K7 3'6 
250 519 
25N7 5/9 
2SR7 
2Y4 
4L7 71- 
502 V. 

20A2 1716 
2186 9'- 
28L6GT 719 
30 5'- 
35L6GT 
351 1716 
35Z4GT 71- 
37 4'- 
38 4'- 
58 
59 
75 516 
76 51. 
77 61. 
78 71- 

ISO 516 
81 91. 
82 81- 

/ 

- ; é' 8 
85A3 151- 
89 61. 
210VPT 
7-pin 215 

250TH 19 
3508 8'- 
393A IS,: 
705A I5'- 
7158 601- 
7I7A 8'6 
801 r 

803 216 
804 551. 
805 301. 
607 AMER 

61. 
807BR 61. 

81Ó Ó 8'. 
813 60'- 
815 40'. 
816 301- 
829A 30'- 
832 151- 
832A 351- 
843 7,4 
866 I0'- 
872 20'- 
930 
954 41. 
955 216 
956 21- 
957 81. 
1686 

1619 51. 
1625 61- 
1626 4'6 
1629 4'6 
4043C 1316 
4063 8'- 
6064 101- 
6065 8'- 
6120 4'- 
6516 81. 
7193 l'9 
7475 3'- 
8013A 251. 
8020 101- 

9001 
9002 
9003 
9004 
9006 

S'6 
61. 
2'6 
!'6 

Cathode 
Ray Tube* 
ACRI 151 - 
ACRI I 1S'- 
CV99S IS1- 
CV 1596 

(091 151 - 
E4103/84 

2S'- 
3FP7 2S'- 
58P1 3S'- 
SCPI 42'6 
5FP7 451 - 
5FP7A 251.- 
713127 401. 
120P7 60'- 
VCRX251 
(with scann- 
In coil) 451 - 
VCRI38 30'- 
VCR 139A 

38/- 

Photo 
Tubes 

CMGB 91- 
C516 12'6 

Special 
Valves 

2.131 451- 
3A/ 1481 4$'- 
33170 /E 135 
3)192/E 

137.10 
4131 

0 (35 
5021 / 
723A/ß S03 
725A 30'- 
726A 37'6 
ACTE 
CV I93 30'- 
CV238 70'- 
CV980 31- 
KR6/3 14 
L570 301 - 
WL417A 

1S'- 

ND SPECIAL VALVES. All U.K. Orders 
xtra. Overseas Postage extra at costs. 

AERIALS 1 Ift. long. 2ft. long when 
folded, 151 -. P. & P. 2' -. 
CRYSTAL CALIBRATORS No. 10. 
Frequency range 1.5 to 10 MO. Together 
with working instructions, lead and spare 
valves. 14.10.0. P. a P. 3f -. 
AMERICAN WIRE RECORDER/ 
REPRODUCER UNIT. Facilities for 
recording from Dynamic or Carbon 
microphone and radio. I knob operation 
for recording, rewinding and eruing. 
Neon recording lever Indicator. Internal 
speaker. Mains IIO v. Supplied with 
outer transformer, carbon mike and wire 
magazine for 1 hour's operation and 
headphones. Price (18.0.0. P. & P. 11. 
Spare Wire Magazine 501 -. Dynamic 
mike and stand (4. 
8.209 RECEPTION !ET. A 10 -valve 
high -grade Superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
C.W. frequency I Mc/, -20 Mc /s. Hermeti- 
cally sealed. Built on miniature valves and 
incorporating Its own vibrator power 
supply unit driven by a 6 v. battery (2 
point connector Included). The set pro- 
vides for reception from rod open -wire 
or dipole aerial with built -In loudspeaker 
or phone output. Dimensions: Length 
12in., width Bin., depth gin, Weight 2316. 
In as new, tested and guaranteed tondl- 
tion. 123.10.0, including special headphone 
and suooly leads, Carr. LI. 
CARBON INSET MICROPHONE, 
G.P.O. type, 2,6. P. & P. 116. 

Set of 9 colle for above MI post paid, or 
individual frequency coils LI each 
Post 216. 

Power pack for above. British made, 
A.C. 1101200/250 v 596. Postage 4' -. 
TANNOY LOUDSPEAKERS, 7.5(2 
imp., in wooden cue. New I9' -. Carr. 51-, 
LOW RESISTANCE HEAD- 
PHONES (D.L.R.) 8' -. P. & P. 21, 
COMPLETE V.F.O. UNIT from TX53. 
Freq. range in 4 switched bands from 
1.2 -17,5 Mcl,. Two V.T. SOI,. as oscillator 
and buffer, 807 as driver, two 5130s as 
voltage stabiliser:. Output sufficient to 
drive two 813s in parallel. Slow motion 
drive directly calibrated in Mc /s. Provision 
for crystal control, metering of buffer 
end driver stage. Power requirements 400 
v. and 6.3 v. D.C. Can olio be used as low 
power transmitter. In excellent condition 
with valves and circuit diagram. 0. 
P. & P. 15' -, 

P.C. RADIO LTD.1 
170, GOLDHAWK RD., W.I2 

Shepherds Bush 4946 
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STERN'S MULLARD DESIGNS 
Designed by MULLARD- presented by Sf.RXS 51,0115 to specification 

MULLARD "5 -10" MAIN AMPLIFIER 
For use with the MULLARD valve pre -amplifier with 
which undistorted power output of up to la watts is ob- 
tained. We supply SPECIFIED COMPONENTS AND NEW 
MULLARD VALVES, including PARMEKO MAINS 
TRANSFOItMEIt and choice of the latest Ultra- Linear 
PARMEKO or the PARTRIDGE: Output Transformer. 
COMPLETE KIT OF PARTS £10.0.0 (PARMEKO Output Trans.). 
Alternatively we 
ASSEMBLED andpTESTF :D. £11.10.0 TRANSFORME R, £I.(í.0 IEX'TRA 

OUTPUT 
. 

MULLARD'S PREAMPLIFIER 
TONE CONTROL UNIT 
Employing two NF86 valves, and designed to operate with 
the MULLARD MAIN AMPLIFIERS, but also per- 
fectly suitable for other makes. 

ICE 
KIT OF PARTS 

COMPLETE 
£8.8.0 ASSEMBLED AND TESTED £8.0.0 

Supplied strictly to MULLARD'S SPECIFICATION and incorporating: 
Equalisation for the latest R.I.A.A. characteristics. 
Input for Crystal Pick -ups, and variable reluctance magnetic typos. 
Input (a) Direct from High imp. Tape Head. (b) From a Tape Amplifier or Pre -Amplifier. 
Sensitive Microphone Chaannel. Wide r`nge B_CSSannd 'l'1(EBLE Control_ 

THE MULLARD "510 /RC" AMPLIFIER 
The popular and very successful complete "5 -10" incorporating Con- 
trol Unit providing up to 10 watts high quality reproduction. Only 
Specified Components and new MCI :LARD VALVES are 
supplied including PA R M Eli() MA INS TR ANS FOIL M ERS 
and choice of the late.:t PARMEKO or PARTRIDGE 
ULTRA -Linear Output Transformer,. 
KIT OF 
PARTS £11 10.0 a d ASSEMBLED £13.10.0 
H.P Dep. £2.6.0, 12 months at 17/0. Dep. £2.14.0 12 months at 19/10 
ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.6.0 ext ra. 

THE MULLARD "33 /RC" 
'1'IIE IDEAI. AMPLIFIER FOR A SMALL 111611 QUALITY 
INSTALLATION PROVIDING EXCELLENT REPRODUC- 

T'ION OF UP 'ro 3 WAITS OUTPUT 
,COMPLETE 

OF PARTS 
KIT £7.10.0 and TESTEDASSEMBLED £8.19.6` 

plus 6/6 carriage and Insurance) H.P. Terms: Deposit £2.0.0 This very attractive 
and 84 months at £1.0.0. Complete .., AM. 
to MULLARD'S SPECIFICATION PLIFIER CASE 
including Mullard valves and a together with a good quality GRAM AMP' 
PARMENU OUTP UT IFTER and a matched P.M. SPEAKER 
FUItMER. 

TRANS-. 
( ALL for ONLY£8.7.6(Plus 7/& 

Ins.) 
Amplifier consists of a 2 -stage de- 

A SPECIAL PURCHASE ENABLES US TO OFFER I 

561 

PRICE REDUCTIONS 
(a) The KIT OF PARTS to build both 
the "5-10" Main Amplifier and the 
2 -valve PRE -AMP CONTROL UNIT 
H.P. Dep. £3.7.0 and 12 £15.15.0 months at £1.2.9 
(b) The "5 -10" and the 2 -stage PRE - 
AMP both ASSEMBLED and TESTED 
H.P. Dep. £3.16.0 and 12 £18.18.0 months of £1.7.8 
With Partridge 0/put Transformer 
£1.6.0 extra. 

I RECORD PLAYERS 
Each Unit is available with Stereo 

Cartridge fitted. 
TIIF: NEW (iARRARD "AUTO - 
SLIM" 4 -speed Autochanger £8. 10.0 Iwith Crystal Pick -up . 

PRILIPS MODEL AG1016 A 4- 
speed Player which can be operated both 
manually and automatically. Suitable 

I for Mono or Stereo opera- 
I tion £13.13.0 

GARRARD "AUTO -SLIM DE. 
ILUXE" 4 -speed Auto changer incor- 

porates transcription Pick £12.14.6 Up Arm 
I (' OLLAR() "JUNIOR" 4 SPEED 

ER w th separate Crystal £3.15.0 
Pick -up Carriage and Insurance 5/ -. 
Above Pick -up separately for £1.6.6. 
The NEW COLLARO C60 4 -speed 
Autochanger unit with £7.19.6 Studio "0" Pick -up 
B.S.R. MODEL UA14 A 4 -speed 
mixer Autochanger with £7.10.0 Crystal Pick -up 
GARRARD MODEL TAIMk.II 4- 
speed Player fitted high 
output Crystal Pick -up 
Carriage and Insurance on each above 

5/- extra. 

SPECIAL CASH 

sign incorporating 3 modern B.V.A. 
valves and has separate BASS and 

"The TUDOR" TREBLE CONTROLS. 

AM /FM 
TUNING UNIT 
A SELF 

FIDELITY 
ED 

FIDE HIGH 
TUNER OF OUT- 
STANDING DESIGN. 

PRICE ONLY £1919.0 Deposit £4.0.0 and 12 months at II 

£1.9.4. 
Provides full coverage of the VHF /FM band (37 -108 Mc /s) and also 
the LONG and MEDIUM wavebands. Incorporates Multiplex 
outlet socket for stereophonic purposes (when adopted) and sep- 
arate controls tor tuning the FM and AM bands. Operates per- 
fectly with the STERN -MULLARD AMPLIFIERS and contains I 
matching FRONT PANEL in Black /Gold or White /Black. Also 
operates equally well with any Amplifier requiring input of 101 
to 350 m /Volt.',. 

THE "TUDOR" STEREO AMPLIFIER 
For Only 

£18.18.0 
Deposit £3.18.0. 12 
months £1.7.9. 
A self contained Amp - 
liher designed to pro- 
vide high quality 

stereophonic and monophonic reproduction. Each channel pro- 
I vides a rated output of 6 watts and for monophonic operation 

approx. 12 watts is produced. Separate BASS and TREBLE CON- 
TROLS. DESCRIPTIVE LEAFLET IS AVAILABLE. 

ALL EQUIPMENT IS AVAILABLE FROM 

The Portable Case will also accommo- 
date almost any make of Autochanger 
and is attractively finished in Mushroom Grey Resine. 
WE ALSO SUPPLY SEPARATELY- £4.2.6 
(a) The 2 -stage (plus Rectifier) AMPLIFIER 
(b) The PORTABLE, CARRYING CASE £3.17.6 
(c) ti in. P.M. SPEAKER 18/9. Carriage and Insurance 4/- extra. 

MULLARD FOUR CHANNEL MIXER UNIT 
Sell powered with Cathode 
follower output. Incorporates 
Two inputs for MICROPHO\l 
One for CRYSTAL PICK UI' - 

a fourth for RADIO or '1',1 

Complete Kit of Parts £8.8.0 
Assembled and Tested £10.0.0 

TERMS: Deposit £2 and 2 sr tues at 151 -. 
Alternatively MODF:1. I.L. provides for one microphone Input 
matched for moving coil or Ribbon Mike. £1.17.0 extra. 

OFFER 

STERN'S INTER -COMM 
BABY ALARM 

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

PRICES . .. MASTER UNIT 
and ONE EXTENSION 

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.8.0 
Consists of a MASTER UNIT, size only 81 x 51 x 61n. 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. 

STERN RADIO 109, FLEET ST., PREMIER RADIO 23, TOTTENHAM COURT RD., LONDON W.1. 
TELEPHONE FLEET ST., 5812 -3 LONDON. E.C.4. _ 

TELEPHONE MUSEUM 345E 

MAIL ORDERS and all POSTAL ENQUIRIES to 7 -9 TUDOR PLACE, TOTTENHAM COURT RD., LONDON. W.I. 'MUSEUM 6118/9 
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saisid 4i, Ste/014 = 
THE "STP -1" STEREO TAPE PRE -AMPLIFIER 
SRI: iI:1.I. .11k. \ (APiS I)I:CK 

incurpuratln; l-TIAACK 1v1IN1F'LU 
7 APE 1141AD 1. 

PUSH PULL OSCILLATOR 
CLAC U I'l' 
4-SPr:ED EQUALISATION 
,'1:,ARO.ce(113E O 
TRANSFORMEIA 
8EN8IrIVE METER FOR 
SIí1NAL LùVdL 
SEPARAT.7 GAIN CONTROL 
IN EACH C4ANatEI. 
MULLARD vALVEa 
INCORPO.AAPED 

OSCILLATOR - 

DESIGNED TO OPERATE WITH 
COLI,:11t11 "14'I I D1O" '1:11'1< )ECb' 
incorporating the latest 1 -TRACK 
TAPS. HEAPS. 
OVERALL 8IZE CASE 134 x Jfqq 

SAO,, 1 PAnr:L (01)olca of Shoals or 
t1 hite) 14 x 31111. 

PRICES INCLUDES SEPARATE 
I OWLR CUPPLY UNI'rb 

COMBINED PRICE SCHEDULE 
(a) The BRENELL Mk. V I -TRACK DECK with to £61 .0.0 +u) 'l'n+. 13.t,.N,.LL Mk. V ' -TRACK DECK with the £87.0. complete KIT to build cho S'PN -1 Asst nlbled STP -1 and matched to the Deck 

Kit <,I £42,0.0 Deposit e4.r.o. 12 
Parte months of £1.12.8 

ß)eä z dt á£28.O.0 Depouti;s.lf.o 12 
nontnc of $ß.1.l. 

Deposit &1 g.ry 1, 12 months of yA D00p0e1C CgIS 9.p. 12 month; of g.J. 
(b) The COLLARD ' STUDIO" 1 -TRACK DECK with E39.0.0 (b) COLLAD.O BTUDtO" i -TRACK DUCK with £4Ó.O.0 the coon mote KIT to build the STP-1 the STP-) Assembled and matched to the Deck.. 

Deposit 07,10.0. 12 months of 82.17.4. Deposit o.n.o. 12 menthe of r0. ".0. 

STEREOPHONIC RECORD PLAYER UNITS 
ARE AVAILABLE FROM STOCK 

MULLARD'S "10 PLUS 10" 
STEREO AMPLIFIER 
A high fidelity design bused 
on the famous Nfullard 

5 -10 ". Providew up to le 
Watte (per channel) Superb 
reproduction. Frequency 
response fiat to within I) di) 
from elm. to ell Re/sat be Mw. 
Total Harmonic Distortion at 10 watts 0.1 ^L. 

(a) ASSEMBLED COMPLETE AMPLIFIER, 
eluding CONTROL UNIT (as Illustrated) 

Deposit 84.4.0 12 months at 81.10.10. 
(b) A complete KIT of PARTS £18.10.0 Deposit 83.14.0, 12 months at f1.7 e 

We also supply the assembled MAIN AM 1. only x- 
eludes control unit) for operation with our DUAL CHANNEL 
PRE -AMPLIFIER. this provides or a more versatile or elaborate 
installation and would be essential if a low output Magnetic Ptclt- 
Up, euch as the D.+cca. Is to bo woad. 
(a) THE ASSEMBLED MAIN AMPLI:'IER with the 

ASSEMBLED DUAL CHANNEL PRE- AMPLI- 
FIER 

Deposit X 
P13.0.0. 

12 months et 82.4.0. £30.0.0 
(b) A complete KIT of ARTS for both Unit £26.0.0 Depeilt 85.4.0. 12 months at 01.1S.12 
Illustrated and 114.-.(1-11,111 Ilr"e lln1'e utallabb, 1'Iva.. 

ARMSTRONG RADIOGRAM CHASSIS 
F) I.0. RANDE 1[1 'l'ß IOZ, Please enclose rs.. -!.I:. ,,_,+fletr. 

STEREO 12 Mk. 2 £43.10.0 
(ILLUSTRATED) 

Deposit 80.11.0. 13 months 
at ;8.3.10. 
The most complete chess!. ,lBlae . e,... 
over produced, combines 
AM and FM Tuners, 1. ._ 
Stored Control Unit ami 
two High Fidelity Ampl) ;;,. > . 
hers in one compact unit 
provlda a total of IS watt; 
for both menu and etereo. Other feature meiotic; Inputs 00 hut tape 
recording, play back, pick -ups and stereo radio (should tilla como 
about): sons.. ate wide range bass and treble controlo and balance 
contr 1l, 

STEREO 55 £32.15.0 Deposit £11.15.0 

A 
12 molwsts8utpu 

Junior from of thc Mateo 1C Mk. 2 providing Lon w nds Oedi ut, 
eve watts item each amplifier and covering the VHF and Medium 
wavebands. 
JUBILEE Mk.2 £30.12.0 Deposi t88.4.082.4.9 
A H1 -Fi mono chats:Is gtvfns eight watts push -pull output und 
covering' ViIF, medium and long bands. Tapo recording and play back inputs. 
AF208 £22.18.0 Deposit :,4.10.0 

12 months at 81.13.0 
An AM /FM chassis providing 6 watts output and covering the full 
VHF and medium wavebands. Tape recording and playback Inputs. 
TVB VHF TUNER £21.18.0 Deposit 24.1a.o 

12 months at 81.11.7 
A self- powered high -fidelity tuner of outstanding design. incorpra- 
ting features which are normally found only in the most expensive 
tuners. The full VHF band (87 -103 Mies) Is covered and a matching 
output control enables the output to be varied between 0 and 500 mV. 

"HI -F1 "LOUDSPEAKERS WE HAVE IN STOCK A COMPLETE 
RANGE BY GOODMANS- WHARFEDALF, W.B. 
ILLUSTRATED AND PRICE LEAFLETS ON REQUEST. 

..,.,,,...1111111hAA:,.., 

FM: )IL'LLARD "10 10" A31P1.IFI4:1t (described below) 
with 

+ 
th tile "sl':i' -1" PRE-AMPLIFIER and one of the TAPE 

DECKS ; rovtdc a complote STEREOPHONIC INSTALLATION. 
flrlalla are resino mailable. 

DUAL CHANNEL PREAMPLIFIER 
Iucorporatee two Mollard 2 -valve 
Pre -amplifiera combined Into 
Single unit enabling It to be used 

forfor both opeation.STEREOPHONIC u)' 
both SICyyope It l; de- 

our;rangé orrtIUto AHDtMAIN 
AMPL.F1ERS but will also oper - 
ato equally well with any make of Ampli- 
fiers requiring an Input cl up to 260 m /volt+. 
COMPLETE KIT £12.10.0 ASSEMBLED £1J.0.0 OF PARTS AND TESTED ib'. 02.10.0 & 12 nth. +..0) 18/4 P.P. 83.1.0 & 12 mth'. at £1.2.0 

STEREO "TWIN THREE" AMPLIFIER 
111 Ci.itt:1) :1Ytil:1111t.1;11 und 

c 
1'lsi'1:1) for 

£7.18.0 (Carr. & law., 7/) 
extra), 

lfu..ed on a recent design by 
MULLAktD LTD., the TWIN 
THREE" is Ideally suited for use 
in PORTABLE RECORD PLAY- 
ERS lot which purpose we offer 
1 specially designed Portable 
Case. It incorporates MOLLARD ECL88 valves, separcte BASS 
and TREBLE CONTROLS, and produces excellent reproduction 
01 up to 3 Watts per channel. Frequency response le 40 c/a to 30 
Ka /s. Silo is only Ill x 3 x 61n. 
'l'n construct u s1'Elti':O 11 t'rA il I( HFl:O1tD PLAYER 
WE (F'Fts'R: The assembled AMPLIFIIER with two ROLA 8 x Sin. 
LOUDSPEAKERS and the PORTABLE CASE for £14.0.0 (Carr. & ins., En- extra). Deposit 22.18.0.12 months 

o ß1.C.8. 
SUITABLE RECORD PLAYERS are AVAILABLE £8.14.0 FROM 
All alternative -Two; THREE" can be supplied fur DUAL 
CHANNEL MONOPHONIC operation producing output of 0 watts. 
PRICE AS ABOVE. 

THE "MONO GRAM" AMPLIFIER 
A email Amplifier capable of 
genuine high quality perfor- 
mance. It EncorDorh4tee the 
new Mulard ECLIOM Valve. 
separate BASS and TREBLE 
CONTROLS and when driven 
by the standard Crystal Pick- 
up a power output oI 3 watts 
le achieved without distortion. 
PRICE , .. READY FOR USE 
£4.18.8 Carr. & lea. 5/- 

The MONO -CRAM is ideal for portable applications. an attractive 
case finished In two tone Rexlna Is available to accommodate the 
ampllfler- speaker and a variety of record changers. Price 84.0.0. 
The d- x 5' matching speaker 81.0.0. 
Constructor' Can Build a Really First -Class Record Player, 
Complete In all reepeete, for approx. E1.4. This will compare with 
known Reoord Players currently offered at much higher prices, 

STERN RADIO 
PREMIER RADIO 
MAIL ORDERS and all POSTAL ENQUIRIES to 
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A very high quality Amplifier 
incorporating 3 -speed treble 
equalisation, by the latest 
FEROXCUBE POT CORE 
INDUCTOR. FOR COLLARO- 
TRUVOX -BREN ELL 
WEARITE Tape Decks, 
has GILSEN Output Trans- 
former. Includes separate 
Power Supply Unit. 

R S £13.13.0 
Deposit £2.15.0 

12 months at £1.0.0. 

PRACTICAL WIRELESS 563 

BUILD A HIGH QUALITY 
TAPE RECORDER LIKE THIS FOR 235.0.0 

CARR. and INS. I0/- extra 
FOR THIS WE SUPPLY Deposit £7.0.0 and 12 months of £2.11.4. 
* Complete Kit of Parts to Build * The Latest Collaro "Studio" * Portable Carrying Case (as 

the HF,TR3 Tape Amplifier. Tape Deck. illustrated). 
* Rola /Celestion 10 x Gin. p.m. * ACOS Crystal Microphone and 

Loudspeaker. 1,2001t. Spool E.M.I. Tape. 
ALTERNATIVELY WE SUPPLY THE COMPLETELY ASSEMBLED£39.10.0 
and GUARANTEED TAPE RECORDER FOR .. 

H.P. Terms, Deposit £7.18.0 and 12 months of £2.17.11 

HF /TR3MKII TAPE AMPLIFIER 
(M ullard Type "A" design) 

ASSIiM BLED 
nd TESTED £1 7.0.0 

Deposit £3.8.0. 
12 months at £1.4.11 

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

together with the COLLARD "STUDIO" DECK £26.0.0 Deposit £5.4.0. 12 monthly payments of £1.18.2 
(b) As above but with the HF /TR3 supplied AS- 

SEMBLED f and TESTED £29.10.0 Deposit £5.18.0. 12 monthly payments of £2.3.4 
(c) COMPLETE KIT to build the HF /TR3 AMPLI- 

FIER with the BRENELL Mk. V TAPE DECK £42.0.0 Deposit £8.8.0. 12 monthly payments of £3.1.7 
(d) As above but with HF /TR3 supplied ASSEMBLED 

and TESTED £45.10.0 Deposit £9.2.0. 1" monthly payments of £3.6.9 
(e) THE ASSEMBLED AND TESTED HF /TR3 AMP- 

LIFIER with the WEARITE MODEL 4A DECK, £60.10.0 incorporates Wearite Head Lift Transformer etc. 0" 
Deposit £12.12.0. 12 monthly payments of 24.8.0. 

(Carriage and Insurance on each abort' is 10 /- Pits.) 
The MODEL HFG12R 
PORTABLE TAPE RECORDER 

r Original Price £33.0.0) 
FOR ONLY 22 gns. 

Deposit £4.14.0.12 months £113.9 
Crystal Microphone 21.0.0 extra. 
(Carr. and iris. 10 /- extra). Incor- 
porates THE LATEST GARRARD 
'MAGAZINE" TAPE DECK and 

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

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

4ln. SPOOL OF DOUBLE PLAY TAPE. Comprises a Twin Track 
Recorder operating at 31in /sec. speed and providing up to 1 hour 10 
mins. playing Lame. Truly "Portable ". weighs only 22 lbs. Outstan- 
ding featuuresare exxelLnt nerlornianepand simplicity oteratioon. 
The TROVOX "TOUCH" 
With the New "SERIES 

60" Recorders 
Two Models are available 
1162. A Twin Track Recor- 
der with speeds of 1 and 
31 i.p.s. 
R64. A Four Track Recor- 
der with speeds of 31 and 
74 1.p.s. 

p PRICE FOR 
EACH MODEL 0.1 9.0 
Deposit £8.4.0, 12 months 

of 23.0.1. 
They offer full MIXING, 
MONITORING and SUPER- 
IMPOSING tact 1 ties. 
There Is an AUTOMATIC STOP, a REV. COUNTER and a storage 
compartment for 7 inch spools tape. 

DESCRIPTIVE LEAFLETS READILY AVAILABLE 

ADD "HI -FI" TAPE RECORDING TO YOUR 
EXISTING AUDIO INSTALLATION WITH 
IIt1.1.h R I) 'TYPE "(" 
TAPE. I 'Rl: A3IPLIFIIR _..,. 
ERA11: UNl'l' 
The "Hi -Fi" link to add full tape 
recording facilities to High 
Fidelity hone installations. In- 
corporates FEROXCUBE POT 
CORE PUSH -PULL OSCILLATOR and :i-speed treble equalisation 
by FEROXCUBE POT CORE INDUCTOR FOR W'ERITE- 
COLLARO- TRUVOX OR BRENELL TAPE DECKS. Includes sep- 
arate power Supply Unit. 
KIT OF PARTS OR ASSEMBLED 
£14.0.0 mtit'£gt £i..06 £17.0.0 12 months att51.4.11 

(Excluding power unit £11.15.0 and 514.10.0 r, ectively.) 
(a) The COLLARD "Studio" Deck with the Model 

"C" Preamplifier and POWER SUPPLY UNIT £29.10.0 ASSEMBLED AND TESTED 
Deposit 55.10.0. 12 monthly payments of 22.3.3 

(b) 
UNÌT 

ove 
uppliedt as COMPLETE KIT aOF PARTS £26.10.0 

Deposit £5.6.0. 12 monthly payments of 51.15.10 
(C) The BRENELL Mk. V Deck with the Model "C" 

PREAMPLIFIER and POWER UNIT. AS- 
SEMBLED and TESTED 

Deposit £9.4.0 and 12 months at 23.7.6 
(d) 

and POWER UNIT supplied as a COMPLETE KIT 
OF PARTS 
Deposit 28.12.0. 12 monthly payments of 53.3.1 

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

Deposit £12.2.0 and 12 months at £4.8.9 
(Carriage und Insurance on abc . 10 /- extra.) 

£46.0.0 

£43.0.0 

THE 'ADD-A-DECK' 
Incorporating 

GARRARD ' l'APE DECK and 
MODEL HF /G2P 
PRE -AMPLIFIER 

Supplied on ONE CHASSIS (as Ill- 
ustrated) 

ÚSEEADY 18 Gns. 
(Carr. & Ins. 10 /- extra.) 
Price includes Garrard Magazine 
and a 4 in. Spool Double Play Tape 
H.P. Deposit 23.16.0, and 12 months of 21.7.8. 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 31in /sec. speed providing up to 1 hr. 10 mins. playing time. 
The JEMCO MODEL MT -955 MULTIMETER 

50,000 ohms per volt - D.C. 
5,000 ohms A.C. 

A truly efficient Meter for the amateur or profes- 
sional man, having features found no /mally In more expensive Meters. Ranges: 

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

D.C. Current 100µA- 10mA- 100mA -500mA 10 amps Resistance 4 Ranges up to 20 meg. 
Add D.B. 0-46 Size 7 x 54 x31n. 

PRdit IC Kincluding Full Test £12.19.6 p. p. 

109, FLEET ST., LONDON, E.C.4. 
TELEPHONE FLEETAST., 5812-3 

23, TOTTENHAM COURT RD.,,.LONDON W.1. 
TELENIO.NE MUSEUM ?3451° 

7-9 TUDOR, PLACE; TOTT AM COURT RD.; -. 
LONDON, WA; TELEPHM DUE/pi '6Ìi2819:. 

STEREO -MONO CRYSTAL CARTRIDGES 
AT GREATLY REDUCED PRICES 

RONETTE Model "OV" Output 110m /Volts 29f6 
RONETTE Model "105" Output 250m /Volts 35f- 

RONETTE Model "105" with DIAMOND STYLUS 39f6 
RONETTE Model "106" Output 500m /Volts 32f- 
COLLRO "CERAMIC" Output 50m /Volts 25/6 

All above are "TURNOVER" type Cartridges. 
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II!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111111111l1 

= tll 
_ 

= 211a STREATHAM ROAD 
E MITCHAM SURREY 

*VALVE 
ALL VALVES ETC. BRAND Tel: Mitcham 6202 

E.-_-- 

METAL RECTIFIERS EXPRESS 24 HOUR = RMI 5/3 RM4 141- 14A97 W- 
E RM2 7/6I RM5 I913I 

1S/ 
14A100 271- 

77 RM3 711 14A86 1716 

B 4RA I-2-8-2 .. 1716 (FC3I) 
If6RC II-16I .. B16 

w 4RA 19/. (FC31) TRANSISTOR BARGAINS 
6RD 2-2-8-I ... 121 

= 6RE 2I-8-I 8/6 
_ 8RA I-I B-I 4/6 - 8RA I-I-16I ... 616 (FC116) 
_ 8RA 12-8-I ... I11- 
= 8RD 2-2BI 15r (FC124) 

°- TERMS OF BUSINESS 
= C.W.O., C.O.D.; C.O.D. 312 

= extra. Postage 6d. per Valve. 
= Open to Callers: 9 a.m. to 6.30p.m. 

= Phone: Mit 6202 

0C44 ... ... 61- 0077 ... . 61- 

0C45 ... 71- 008 ... 61- 

007 Sl- 008 D 6f- 
0072 ... ... 61- 0082 ... 8f- 
0074 ... ... 6f- 0082D 8f- 
OC75 ... ... 6,- 

c AC2!PEN 211 
E. AC2/PEN 

211. 
S AC/THI 341. 
= AC/TP 321- 
= AC!VPI-5.7 
= 17/6 
= AZ 151- 
E AZ31 101- 
E B36 91- 
7.." CIC 10/- 
E CBLI 12/6 
= CBL31 2116 

CCH35 211- 
CL33 151- 

= CYI 151- 
= CY3I 151. 

D77 41. 
c DAC32 916 
= DAF91 616 
E DAF96 84 
= DCC90 1216 
_ DF33 101- 

DF91 41. 
= DF92 712 
= DF96 8/ 
= DF97 II16 
= DH63 61. 
i= 0H77 71. 

_ DK32 II/6 
= DK91 7/3 
E DK72 816 
E DK96 816 
E DL33 8/6 
= D135 I0/6 
= DL91 8/0 
= D192 616 
E DL93 710 
_ DL94 716 
_ DL96 8/0 
= DM70 7/6 
E DY86 1216 
= EA50 21. 
E EABC80 5/- 

EAC91 4/ EF36 4/. EM85 101- LN309 1116 PEN4S3DD U10 91- 
EAF42 9/6 EF37 81 EYSI 816 LZ3I9 1216 201- U12 
EB34 216 EF37A V- EYBI 8/6 MHD4 ISI- PENDD4020 U14 91- 
EB4I 51- EF39 4/- EY83 12/6 MKT4 17/6 201- U16 91- 
EB9I 41. EF40 151- EY86 71. MS4B 1716 1.122 8/- 
EBC3 211- EF41 84 EY9I 31. MVS/PEN 1716 PL36 12/6 U24 211- 
EBC33 4/6 EF42 101- EZ35 61- MVS/PENB PL38 211. 1.125 1216 
EBC4I 816 EF50A 316 EZ40 1716 PL81 1116 U26 101- 
EBC8I 101- E950E 3/- EZ4I 7/- MUI4 91- PL82 0/- 
EBB() 816 EF80 51. EZ8D 616 MX40 151. PL83 1016 U33 1716 
W83 816 EF85 51- EZ8I 616 NIB PL84 8/S U35 1716 
E8989 81. EF86 V- EZ90 71. N37 14/. PL820 181. U37 1716 
EBLI 211- EF89 91. 8 N78 1716 PM24M 1316 U43 816 
EBL21 211. EF91 41. FC2 15/- N108 151- PX4 151. 1147 1216 
EBL3I 21/6 EF92 41- FC2A 17/6 N308 201- PX25 25/. U50 71- 
ECC31 I0/- EF95 51- FC4 15/- N339 301- PY3I IBI- U52 41- 
ECC32 61- EF98 101- FCI3 151. N369 10/6 PY32 1216 U76 7/6 
ECC33 816 EF183 1016 FC13C 17/6 082 I1r- PY33 12/6 1)78 416 
ECC34 101- EF184 I0/6 FW4/500 94 003 51- PY80 716 U107 1616 
ECC35 81. EK2 21/. FW4 800 91. OZ4 516 PY81 7/6 U145 10/6 
ECC40 IS/ EK3 211- GZ30 1016 P2 101- PY82 71. U 191 1516 
ECC8I 51- EK32 816 GZ32 1016 PABC80 131- PY83 8/. U251 1216 
ECC82 51- EL2 251- GZ33 1913 PCC84 016 PY8B 10/- U281 151- 
ECC83 7/6 EL3 2116 GZ34 13/6 PCC85 9/6 PY800 I0/ U282 1916 
ECC81 816 EL6 211- GZ37 19/3 PCC88 1216 PY801 101. U301 22/6 
ECC85 7/6 EL32 4/6 HABC86 101- PCC89 816 PZ30 151. U329 1216 
ECC88 Il/6 EL33 I01- HL41 84 PCF80 91. QS95/10 101. U339 1S/- 
ECC91 31. EL34 151- HL41DD 816 PCF82 71. QSI50/15 101. U403 IO/- 
ECF80 716 EL35 101 HL92 816 PCF84 216 R2 10/. U404 10r- 
ECF82 816 EL37 1716 HL133DD 9/6 PCF86 216 R3 101. U801 I9/9 
ECH3 21/6 EL3B 1916 HN309 2616 PCL82 91- R16 17/6 UABC80 71- 
ECH21 211- EL4I 10/. HVR2 13/- , PCI-83 116 R19 161- UAF42 816 
ECH35 101. EL42 10/- I W4/350 101- PCL84 0/6 R20 161- UB4I 716 
ECH42 916 EL81 1216 I W4/500 I0/- PCL85 016 6130 7/6 UBC4I 816 
ECHO! 81 EL84 619 KT33C B4 PCL86 216 SP4 101- UBC81 10/- 
ECH83 816 EL85 10/- 1(136 17/6 PENA4 716 SP41 3/6 U8F80 0/6 
ECL80 81. EL86 101- KT55 1716 PENB4 7/6 SP61 3/6 U8F89 716 
ECL81 10/ EL90 8/6 KT6I 916 PEN4DD 241- SU2150 I54 UBLl I 20/- 
ECL82 
ECL83 
ECL86 
Efb 

916 
1016 
1016 
211. 

EL91 
EL95 
EM34 
EM80 

41. 
10/6 
9/6 
816 

KT66 
KT76 
KT8I 
KTW6I 

151- 
IO/- 
IS1. 
81. 

PEN4VA 17/6 
PEN36C 201- 
PEN45 10/- 

SU2150A 
141 
TDD4 
TDD13C 

17/6 
IS/- 
1216 
1716 

UCC84 
UCCB5 
UCF80 
UCH3I 

10/6 
7/6 

I3/6 
20/- 

EF9 21/6 EM81 816 163 PEN450D 25/- TH41 27/6 UCH42 9/6 
FF22 141- EM84 9/6 LN 152 8/- pFN46 5/- TY86F 12/6 11CH81 8/- 

- ALL VALVES ETC. BRAND 
11111IIIIIIII1111111IIIIII111111111111111I11111111111 
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* _ 

- 

e 21Ia STREATHAM ROAD _ 

NEW & FULLY GUARANTEED MTTeIHMlitchamU6o2 
SURREY 

_ 

MAIL ORDER SERVICE 

SETS OF VALVES 

1R5, 155, I T4, 3S4, 3V4 ... Sets of 4, 1916 

DAF9I, DF9I, DK9I, DL92, DL94 Set of 4, 1916 

DAF96, DF96, DK96, DL96 ... Set of 4, 2716 

SILICON RECTIFIERS 

400 volts 350 mA -.. ... 151- each 

SPECIAL OFFER = 
DF91 41- PCC84 816 6D2 41- _ 
EABC80 51- PCC89 816 6K7 716 E 
EAC9I 41- PCF80 91- 6K8 V6 E 
EB91 41- PCL82 91 6L6 I01- E 
EBC33 4'6 PL84 8'6 6Q7 916 E 
EBF89 8'- UABCBO 71- 6SL7 6'- _ 
ECC81 5'- UBF89 716 65N7 5/6 E 
ECC85 716 UF41 716 6V6 816 = 
ECC9I 3'- UF89 6'6 6X5 6'. _ 
ECH8I 8'- UL4I 8'- 8D3 41- E 
EF32 4'- UL84 7' 2AT7 51- E 
EF50 3'- UY85 7'- 2AH8 91- = 
EF80 5'- VV81 6' 28A6 716 E 
E'BS 51- 51)4 4'- 2BE6 716 a 
EL84 6'9 6AQS 616 2K7 Sr- _ 
EY86 71- 6BA6 61- 2Q7 616 = 
OZ4 5'6 6BE6 61 807 61- E 

Obsolete Valves a = 
Speciality - Quotations = 

by Return = 

UCL82 101- 
UCL83 13'6 
UF41 7'6 
UF42 716 
UF80 7'- 
UF85 716 
UF86 12'6 
UF89 616 
UL41 81- 
UL44 201- 
UL46 1416 
UL84 71- 
UL85 716 
UM80 1016 
URIC IS'- 
UUS 10'- 
UU6 191- 
UU8 151- 
UU9 716 
UYIN 1216 
UY2I 1516 
UY41 7'6 
UY85 7'- 
VM54B 12/6 
VP2 12'6 
VP4 IS1- 
VP4A 151- 
VP48 15°- 
VP4I 716 
VR105/30 7'- 
V R I 50I30 71- 
VU39 9'- 
VUIII 216 
VUI20 2'6 
W61 11'- 
W76 5'- 
W77 41- 
W81 o- 
val M 61- 
W107 II'- 
X41 IS'- 
X6IM 10r- 
X65 12'6 
X76 12'6 

X76M 12'6 
X78 2616 
X79 26'6 
X81 101- 
X109 2616 
Y61 10'- 
Y63 I0'- 
Z63 716 
Z66 IÓ'- 
Z77 41- 
Z 152 S1- 
ZDI52 816 
OZ4 51- 

A7 1l'6 
CS 1016 
05 816 
06 10'- 
H5 9'6 
L4 51- 
LN5 4'6 
NS 916 
RS 713 
s4 81- 
SS 616 
T4 4'- 
U5 5'9 

2P 2419 
2A3 101- 
3A4 51- 
3A5 1016 
3D6 101- 

1 

3Q5 91- 
354 7'- 
3V4 716 
51)4 41- 
5V4G 719 
5Y3 8'6 
5Y3G 71- 
5Y3GT 816 
5Z3 10'- 
5Z4 101- 
5Z4G 9'6 
SZ4GT 12,6 

6A7 91- 
6A8G e'6 
6A8GT 1316 
6AC7 6'- 
6A18 9'6 
6AKS 51- 

6AK8 7'6 
6AL5 41- 
6AM5 51- 
6AM6 4'- 
6AQ5 616 
6AQ8 9'3 
6AT6 61- 
6AU6 9'- 
6B7 816 
6886 31- 
6BA6 6'- 
6BE6 61- 

6BG6G IS'- 
6BH6 81- 
6816 61- 
6BQ7A 12'6 
6BR7 10'6 
6857 1216 

6BW6 71- 
6BW7 S'- 
66X6 5'- 
6C4 3'6 
6C5G 6'6 
6C5GT 81- 
6C6 616 
6C9 1216 
6CD6G 2716 
6CH6 10'- 
6CW4 1416 
6D2 4'- 
6D6 5'6 
6E5 101- 
6F1 10'6 
6F6 6'9 
6F7 10'- 
6E11 101- 
6,12 41- 

6F13 101- 
6F14 101- 
6E15 12'6 
6E19 1216 
6F23 10'6 
6F25 1616 
6F26 13'6 
6F33 5'6 
6H6 V- 
615 516 
615G 416 
615GT V- 
6.17 716 
617G 51- 
617GT 7'6 
61(7 7'6 
6K7G 2'- 
6K7GT 7'6 
6K8 9'6 
6K 8G 5'- 
6K8GT 9'6 
6K25 I8'- 
6L 10'- 
6L6 7'6 
6L7 10'- 
6L18 101- 
6L19 iS'- 
6L34 916 
6N7GT 916 
6P25 10'6 
6P28 12'6 
6Q7 r'6 
6Q7G 1 

6Q7GT 0'6 
6SA7 7'- 
6SC7 8'6 
65E5 10'- 
6SG7 7'- 
6SH7 61- 
6517 6'6 
65K7 516 
6SL7GT 6'- 
65N7GT 5'6 
6SQ7 8'6 

65R7 101- 
6557 I0'- 
6U4GT 10'- 
6U5G 716 
6V6 816 
6V6G 4'6 
6V6GT 81- 
6X4 416 
6X5G 61- 
6X5GT 816 
6/30L2 10'- 
785 1216 
786 10'- 
787 8'6 
7C5 8'- 
7C6 3,6 
7C7 8'- 
7D3 15,- 
705 I S'- 
7D6 IV- 
7D8 15'- 
7H7 71', 
71(7 816 
7Q7 - 101- 
70.7 10'- 
7S7 101- 
7Y4 7'6 
803 41- 
9BW6 1216 

OC I 1216 
0C2 1716 
OC14 13'6 
OFI 101- 
OF3 1216 
0F9 1216 
OFIB 1416 
OLD I IS'- 
OLD12 10'- 
0P13 I5'- 
OP14 I9'- 
OP18 I5'- 
103 2316 
105 2316 
2A6 616 

2AH8 91- 
2AT6 716 
2AT7 5'- 
2AU6 1716 
2AU7 5I- 
2AX7 51- 
2BA6 716 
2BE6 716 
2BH7 101 - 
2C8 8'6 
215GT 4'- 
217GT 816 
2K7GT 51- 
2K8GT 101 - 
2Q7GT 616 
2H6 51- 
25A7 8'6 
25C7 8'6 
25G7 
2SH7 81- 
2517 8'- 
25K7 ó'- 
25L7 81- 
25Q7 816 
2SN7 
2587 101 - 
2Z3 10'- 
3D3 1216 
4H7 101- 
487 101- 
457 161 - 
9AQ5 8'- 
9BG6G 15'- 

2001 10'- 
2002 21'- 
20F2 1716 
20L1 241- 
2091 IV. 
20P3 241- 
2094 2316 
20P5 241 - 
25A6 S1- 

25L6 81- 

25Y5 B'- = 
25Y5G 8'- E 
25Z4 7'6 = 
25Z5 8'- _ 
25Z6 8'6 E 
275V 19'6 E 
30C1 9'- E 
30C15 12'6 = 
30F5 10'- E 
30FLI t0'6 E 
30L1 8'6 E 
30L15 11'6 E 
(30P4) 20'- E 

PI2130P12 

I E 
101- E 

30P I6 91 E 
30P19 111- E 
30PLI IS'- E 
30PL13 12'6 E 
30PL14 16'6 = 
35A5 17'6 E 
35L6GT 8/6 = 
35W4 716 E 
35Z3 16'- E 
35Z4 716 E 
35Z5 816 E 
40SUA 151- E 
415TH 111- E 
42 1216 E 
SOCS 10'- E 
50006G 2716 E 
SOL6 816 E 
53KU 1216 E 
75 8'- E 
78 716 E 
80 91- E 
85 17'6 E 
85A2 1216 = 
185BT 301- E 
305 13'- E 
807B 51- E 
807A 6'- E 
7475 S'- E 

NEW & FULLY GUARANTEED 
IIIIIIIIIII1111111 

= 
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19 Ranges 
D.C. Voltage A.C. Voltage 0- 100mV. 0- 10 V. 0- 2.5 V. 0- 25 V. 0.- 10 V. 0- 100 V. 0- 25 V. 0- 250 V. 0- 100 V. 0- 1000 V. 0- 250 V. 0- 1000 V. 

D.C. Current 0- IOOnA 0- 1mA 
Resistance 0- 10mA Size: 5) x 3g x I jin. 0- 20.000 12 0- IOOmA Weight: I lb. approx. 
0 -2M S2 0- I A 
MMI2 

Designed to offer the widest possible range of accurate and reliable measurements at the lowest possible price, the versa- tility and usetulness of the Multiminor are further extended 
by specially designed leads. These new leads, available at no extra cost, will accept crocodile clips or PRODCLIPS. 
The Multiminor takes full advantage of the possibilities of printed circuit techniques to achieve outstanding compactness and economy of weight. The scale is clear and open. The fine red colour pointer and effectively damped movement facilitate 
easy and rapid reading. 
For use in Radio, TV, Electronics, Motor Vehicles, domestic appliances, workshop equipment, you'll find the Multiminor 
a great little meter 

Use PRODCLIPS with the MULTIMINOR (Pat No. 748811) 
Those cleverly designed spring- loaded insulated prods are the complete answer to a long- standing problem. Press the trigger to open, release to grip. Keep your hands free no matter how difficult of access your test points may be. 

...with the 
MU LT I.M I N O R 

Write for illustrated literature to:- 

D ral ITD 
AVOCET HOUSE - 92 -96 VAUXHALL BRIDGE ROAD 
LONDON - S.W. I VICtoria 3404 (12 lines) 

E ?croar 

FRE roAMB/1IDa r 
` - THE LATEST EDITION OF ENGIREER[I `:D'pP1IRTUNITrES 

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

We definitely Guarantee 
46 NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford to miss reading this famous book. If you are earning less than Las 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, 
Draughtemansh ii. 

Television, etc. 

GET SOME 
LETTERS AFTER 

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

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

A.M.I. M.I. 
A.I.O. B. 

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

A .M. Br it. I. R. E. 
City 8, Guilds 

Gen. Cert. of Education 
Etc., etc. 

PRACTICAL 
EQUIPMENT 

INCLUDING 
TOOLS! 

The specialist Elec- 
Basic Practical and Theore- 

tronics Division of 
tic Courses for beginners in jr, Á.f.!,ncorpo s - 
Radio,T.V.,Electronics, Etc., 

NgE.bf.l. Institutes) a 
A.M.Brit.I.R.E. City á Guilds 

offers you a 

Radio Amateurs' Exam. home 
with 

R.T.E.B. Certificate home mit. 
P.N.G. Certificate practical tailspment. 
Practical Radio Ask for details. 

Radio á Television Servicing B E .Te Practical Electronics 
Electronics Engineering SCHOOL OF Automation 

ELECTRONICS 

"POST COUPON NOW 

NAME 

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

(Write if you prefer not to cut page) 

ADDRESS 

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

THAT INTERESTS ME 

THE B.I.E:T. IS THE LEADING, ORGANISATION: ' OF ITS KIND:. IN THE: WORLD 
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/ TRANSISTOR SET CASE. II} x 8 x Sin. with 
carrying handle finished in two -tone grey with :old 
trim, price 2216. Set of suitable knobs, 51- extra. 

LEATHERCLOTH COVERED RECORD 
PLAYER CASE, suitable for single player unit, etc. 

Size 14} x 13 x 6 }in., supplied with uncut motor - 

Doard, rrying handle, gold trim, available in red/ 

II \ grey and 
ca 

two -cone gray. Price 44/ -. 

LEATHER CLOTH CASE, as above but suitable for automatic record 

player, size 141 x 141 x 8 }in., available in blue /grey, red /gray, price 561 -. 

Uncut motorboard. 
Case as above, base size 151 x 15 x 8 }in. tapered front, motorboard cut out 

for UAI4, available lemon/black, price 63' -. 

Miniature Jack plug and socket 2/6 set. 

Miniature Slide Switch 2 pole change over 2r6. 

Transformers LT.44/700 Driver and Output 81- pair. 

Top Quality co -axial Cable semi airspaced 6d. yard. 

All Co -Axial Accessories available from stock. 

PERSONAL EARPHONE 

A really sensitive dynamic earphone of exceptionally 
fine quality. Provides clear reproduction of music at 

well as speech. Fully guaranteed and complete with 

ear insert, 3 feet cord, sub miniature plug and socket. 

Model CRS Crystal Earpiece high amp. Model MR-4. 

Magnetic earpiece low amp., 61. each. 

"PRACTICAL WIRELESS" 
POCKET TRANSISTOR 

SUPERHET 

The new version in a redesigned cabinet 
with carrying strap. 

COMPONENTS PRICE LIST 
221. Coil Set, (Ose. and 3 I.F.$) 

D: iver Transformer, Type 
PW DT 813 ......__._ 

Output Transformer, Type 
W- 

Ferrite 
......- ..__..... »....r 8 - 

Ferrite Rod Aerial, Type 
PW/FR _. __ .__._._ 

Printed Circuit Board - 816 

7/6 

2 Gang Capacitor, Type "OO "..._ 1216 

Volume Control, Type V.C.1545 81- 

Switch 316 

Hardware (Screws, nuts, washers, 
spacers, battery clips, cable 
cradles, cable studs, cable 
scrapping) 4r' 

Transistors, Typa YC (Set of 6) 
Xtal Diode, Typo GDS.._.._ ........... _._ 43/- 

Speaker I r 10 

Case 12/6 

Capacitors _ - IS /. 

Resistors Sr. 

Trimmers, Type MT3I /4A (3 
319 required) ....._ _._._._._..........._....._..._ 

NOW-UP TIO 
CIRCUIT T DIAGRAM. 

PRICE FOR THE COMPLETE KIT £1.19.6. 

LOUDSPEAKER CABINETS 

Baffle type (as per illustration), walnut 
finish: 
Type suitable for an B" unit Price 211- 

Type suitable fora 10" unit ... Price 25/6 

Type suitable for a 7 x 4" unit Price 1716 

AUTOMATIC RECORD 
CHANGERS 

BSR UAI4 í6.I9.6 
COLLARO C60 _. »._.._.. L7.I7.6 
GARRARD AUTOSLIM .... 0.19.6 

SINGLE PLAYERS 

EMT. 4 Speed with pick -up 
BSR EU6 
GARRARD TA MKII 
EMI BATTERY VERSION ___ 

L3.15.0 
E4.19.6 
E8.10.0 
E5.9.6 

J.8. SD/2 GANG CONDENSER 

Sub Min. Solid Dilectric Size 7," square x 
7/16" deep. Cap 192pF Aerial 78pF ose. 

TRIMMERS FITTED 1716 each. 

J.B. DILEMIN CONDENSER 

Solid Dilectric available in 300pF or 500pF, 
716 each. 
Send for our Price Lists on Mini Amp 
Tutor, etc. etc. 

Our new 1962/63 48 -nage cata- 
logue, pro:useiy illustrated, is now 
available. Please send Ii- In 
stamps for your copy. Trade 
Catalogue also available for which 
please attach your Business 
Letter Heading. 

Transistors 
0C35 181- 
0C36 2116 
OC44 61- 
0C45 61- 
OC70 616 
OC71 5'- 
OC71 81- 
0073 161- 

"MERCURY SIX" 
Components Price List for the 

Printer! Circuit Version 

COIL SET (OSC. and 3 I.F.$) ,.__ 221 - 

DRIVER TRANSFORMER 
Type PW/DT .. - -- 

OUTPUT TRANSFORMER. 
Typo PW!OT. 81_ 

FERRITE ROD AERIAL. 
Type PW/FR 8/6 

2 -GANG CAPACITOR. Type "00" 1216 

VOLUME CONTROL, EGEN I0K 
S P SWITCH 616 

SWITCH 316 

TRANSISTOR Type Y.C. (set of} 
six) f 

XTAL DIODE Type GD9..._.._ 
2215 SPEAKER 

CASE complete with handle, front 
grille, studs .._._.....__. _._ 25'. 

CAPACITORS- 17'6 

RESISTORS 5'. 
TRIMMERS, Type MT.31!4A, 1/3 ea 

1319 PRINTED CIRCUIT BOARD 
COMPLETE DIAL ASSEMBLY 

14'6 (BOXED) ...... 

HARDWARE (Screws, Nuts, 
Washers, Spacers, Battery Clips, 

5'9 Aerial Cradle) .............__._ _._. 

Postage and Packing 2'6 
INSTRUCTION HANDBOOK 2/6 

43'- 

TRANSISTORS AND DIODES 

OC75 
OC77 
OC78 
OCSI 
0084 
0C170 
OC 171 
OC201 
OC202 

81. 
121 - 
8r- 
8f- 
815 
916 

1016 
31/- 
26I- 

OCP71 251- 

Matched Prs 
2xOC72 I S/- 
2xOC78 161- 

Diades 
OAS 
0A10 
0A70 

61. 

81- 3,- 

OA73 
OA79 
OASI 
DABS 
0A91 
0A95 

31. 
;1i 
2/6 
31- 

31- 
3/6 

Sundry Types 
PXA 102 41- 

GECSI 
Audio 3/6 
Red 

Spot 316 
White 

Spot 
GEX34 
GEX35 
XD201 

5, 
3,. 
31. 
11. 

A set of Transistors comprising 1 0C44, 2 0C45, 1 OCB1D, 2 OC81, 32/6 set. 

Set of Audio Transistors, I x OC81, 2 x 0081, Driver Matched Pair, 1516 set. 

I-- MMrr{ f 

/ 103 LEEDS TERRACE 
- WINTOUN STREET 

LEEDS 7 

TURNS: Cash with Order or C.O.D. 
Portale and Packing Charges extra. 
:Ingle valves 9d., Minimum Parcel 
Post charges 2/-. Please include 
sufficient postage with your order. 
Minimum C.O.D. fees and postage 
316. These Postal Rates apply to 
U.K. only. For fuliterms of business 
see Insi 'e cover of catalogue. 
Personal shoppers 9 a.m. to 5 p.m. 
Mon. to Friday, Saturday 10 a.m. 
to I p.m. 
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SPECIAL OFFER! 
6 Watt Push -Pull Amplifier 

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

Our Price 14.9.6 Post 4/- 

TAPE DECKS 
B.S.R. Monardeck 

(Single speed) 3;in. per sec., simple 
control, uses Skin. spools, E6.15.0, 
plus 516 carr. and ins. (Tapes extra.) 

COLLARO STUDIO DECK 
E10.10.0, plus 516 carr. and ins. (Tapes 
extra). 

10114 WATT HI -FI 
AMPLIFIER KIT 

A stylishly finished monaural ampli- 
fier with an output of 14 watts from 
2 EL84s in push -pull. Super repro- 
duction of both music and speech, with negligible hum. Separate in- 
puts for mike and gram allow records 
and announcements to follow each 
other. Fully shrouded ultra output 
transformer (to match 3 -15 speaker) 
and 2 independent volume controls, 
and separate bass and treble controls 
are provided giving good lift and cut. Valve line -up 2 EL84s, ECC83, EF86 
and EZ80 rectifier. 
(Simple instruction booklet 116, free with kit). t ONLY £6.19.6 P. & P. 116. 

LOUDSPEAKERS 
All 3 ohm impedance. 

.._._W_ 1216 
Sin. __..._...__. ___..__...__...._..__._.._...._ 1216 
61 in. __.__.._ 151 
12in. 

_ . 2716 
Goodmans Sin. tweeter __ _ 1016 
E.M.I. 2fin. tweeter 1016 Goodmans 8in. x Sin. middle regis- 
ter speaker 1016 
E.M.I. 13kin. x 8 1in. high flux ........ _ 3216 Rola Celestion, approx. 9in. x 6in., 
middle register speaker _..._._....... - 1016 

P. & P. 116 per Speaker. 

AMPLIFIER ON PRINTED 
CIRCUIT 
BOARD 

Two valve. UY85, UL84 with O.P. 
trans., use with 80 volt tap off motor. 
3916. 
Two valve. UY85, UCL82, 3 watts 
output. O.P. trans., use as above, 
4916. P.P. 2f6 on above. Dropper 
res. for filaments if required, 216. 

B.S.R. AUTO UNITS 
160 v. Suitable for use with above. 
(Slightly soiled.) E5.5.0. P. & P. 51 -. 

LARGE CABINET 

Suitable 
for above 
two items. 
Complete 
with 3 

ohm speaker. 
E3.9.6. Carr. 51 -. 
Superior Cabinet. Similar to above 
to take 8 x 5in. speaker, with motor 
board, will accommodate BSR UAI4 or 
UA16. E3.9.6. Carr. 516. Speaker 
151-extra. P. & P. 116 extra. 

WO DE N 
TRANSFORMERS 

(Ex equip.). 200 -240 v. input. Output 
12 v. 1 amp., tapped I, 8 and 10 v. Ideal 
for model railways and chargers. 816, 
P.P. 21 , 
Colvern Wire Wound Potentio- 
meters. Sin. 10 ohm I amp. Suitable for 
above. 51.. P. & P. 11 -. 

LARGE WODEN MAINS 
TRANSFORMER 

220/240 v. input. Output 40 v. at 3 amps. 
tapped 30 and 35 v. H.T. voltages 300 v. 
100 mA. tapped 10 v. 150 v., 230 v., 
260 v., also 90 v. 100 mA., 350 v., 
tapped at 200 v. 100 mA. Size 4k x 5 x 
Sin. Weight approx. 12 lb. 201- each. 
P. & P. 51 -. 

TRANSISTORS All Post Free. 
GET15 (Matched Pair), IS' -. 0071 ._ S1- 0072 6f- 0076 61- 0C34 91- PXAI01 ... 616 XAI03 _._ 616 V1510p.._ 1216 Set of Mullard 6 transistors 25' -. Set of G.E.C. 1,874; 2,873; 3, SI or GETI 14 201, 

6 TRANSISTOR 
AND DIODE 
SUPERHET 

A first class 2 waveband 
transistor superhet in kit 
form. Printed circuit 
panel (size 8f x 2kin.) 

3 pre -aligned. I.F. 
transformers. High -gain 
Ferrite rod aerial. 
First -grade G.E.C. tran- 
sistors. Car aerial 
winding. Push -pull out- 
put. All parts down to 
the minutest item with 
simple instructions. 
ONLY £4.55.0 P26P. 

2 1-in. 35 ohm speaker, 
10/6; 31in. 35 ohm speaker 
1616; 35 ohm Sin. P.M. 
1816; 7 x 4in. 35 ohms 
speaker 211 -. P. & P. 116 
per speaker. 

PORTABLE CABINET 
Size approx. 91 x 6k x 34 in. Suitable for above using 3 1-in. speaker. 251 -. P. & P. 21 -. 

COIL AND TRANSFORMER 
SET FOR TRANSISTOR 

SUPERHET 
3 I.F. transformers, one oscillator coil, one driver transformer and wound Ferrite aerial 
(med., long and aerial coupling), 2816 com- 
plete, post 11-. 6 transistor printed circuit, 
board to match, 816, post 9d. Circuit diagram I'6 extra, 

HARVERSON'S F.M. TUNER 
MARK I 

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

Frequency coverage 88 -100 me /s. 0A81 
balanced diode output. Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial (7 x Sin. glass). Self powered, using 
a good quality mains transformer and valve 
rectifier. Valves used ECC85, two EF80s, 
and EZ80 (rectifier). Fully drilled chasses. 

Size of completed tuner 8 x 6 x Skin, 
All parts sold separately. ES.19.6, plus 

816 P.P. and ins. Circuit diagram and illus- 
trations 116 P. free. 
MARK 11 version as above but complete with 
magic eye, front panel and brackets. E6.12.6. 
P. & P. 816. 

MARK III version as Mark I but with output 
stage (FCL82) and tone control. E7.7.0. P.& P.816. 
Handsome Metal Cabinet in choice of Grey, 
Black or Green. To fit Mark 1. 251 -. P. & P. 216. 
To fir Mark II. 1716. P. & P. 216. 

HAil VERSON SURPLUS CI LTD. 
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RECORD PLAYER 
AMPLIFIER 

* 2 watt output. 
* Ready built with valves and 64in. 

speaker, tone and volume con- 
trols. Mounted on panel 13 x 74. 

751 -. P. & P. 21 , 

STEREO AMPLIFIER 
Bargain Offer 

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

89/6 P. & P. 216. 

QUALITY RECORD 

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

29gn. record player) employs ECC83, 
EL84, EZ80 valves. Bus, treble and 

volume. On /off Controls. 

PRICE 69/6 P. & P. 316. 

DITTO. Mounted on board with 
output transformer and 64 in. 
speaker. Complete at 896 

P. & P. 416. 

4 -SPEED PLAYER UNIT 
BARGAINS 

SINGLE PLAYERS 
Garrard TA Mk. 2, L7.15.0. B.S.R. 
TU/ 12, 43.15.0. Carr. 316 on each. 

AUTO CHANGERS 
B.S.R. UA14. 16.19.6. Latest B.S.R. 

UAI6, 47.19.6. Latest Garrard 
'Auto- Slim," 17,15.0. Latest Garrard 
"Auto- Slim" de luxe, /I1.9.6. 

Carr. 51- on each. 

SEND STAMP FOR 

OUR SURPLUS 

VALVE LIST. 

RADIOGRAM CHASSIS 
A chassis of distinc- 
tion, by a famous 
maker. Covering 
Long, Med. and Short 
Waves, plus gram 
position. (Size 151( x 
7 x 6 }in, high). 
Incorporates the 
latest circuitry, using 
fully delayed ,V.C., 
and negative feed- 

back. Controls: Tone. Vol. On/Off, W /Change (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 but performing{ chassis yet offered. Complete with valves 

(ECH81, EF89, EBC81, EL84, EZ81), knobs, output transformer, 
leads, etc. OUR PRICE ONLY ß9.t9.6 Plus 816 post and packing. 

ECC 5 ECH81, EF89, EABC80, ELBA, 0Z80, 111£.11.. P. & PL8 6. 
Deluxe version of above with F.M., S.W., M.W., L.W. and 

Piano -key wavechange, same line up, £13.13,0. P. & P. 816. 

6 TRANSISTOR AND TWO DIODES 
RECEIVER 

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

£8.19.6 P. a 

F.M. TUNER 
HEAD 

A permeability tuned 
tuner head by a 

famous maker, sup- 
plied without valve 
(ECC85) and drum 
and spindle, IB16, plus 
119 P. & P. Valve 816 

extra. Drum and 
spindle 316 extra. 

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

P. 316. Battery 316- 

THIS MONTH'S BARGAIN ! 

TELEFUNKEN HI -FI 
STEREO AMPLIFIER 
LATEST MODEL S82. 
110/250 v. A.C. input. 5 

watt undistorted output 
(10 watts nominal). Size 
12 x 9 x tin. Weight 9 lb. 
Complete with spec. and 
instructions. 
£6.19.6 Carr. 51 -. 

SPECIAL OFFERS! 
GAULuK F.M. TUNttt HEADS. IJ./ Mc,s. I.F., IS1 -, plus 

119 P. & P. (ECC85 valve 816 extra). 
ELECTROSTATIC H.F. TWEETERS. Type L.S.H. 75. 

Size 3 x 3in., 216 each, plus 9d. P. & P. 

MIDGET yreeNCONDEtinER 
Capacity 

4i0 
F Polystyrene e trimmers. Size ¢ x } x . 

Not used but removed from P/C Boards. 2 for 91-. Plus 

11- P. & P. 

4 MCMANSBRIDGE PAPER pC 
116 

ONDENSERS. FD 
Ideal for Crossover Units. 416 each. P. & P. II, 
TRANSISTOR DRIVER and 0/P TRANSFORMERS. 
(Tapped 3 ohms and 15 ohm o /p), plus 4 suitable Transistors 

giving approx. I watt olp 301-. P. & P.21 -. 

MAINS TRANSFORMERS 
Tapped Primary. wave or Bridge Rectifier. Secondary 

250 v. at 75 ma 6.3 volts at 2 amps. 716 each. P. & P. 31 -. 

3 PUSH- BUTTON TRANSISTOR SWITCH. D.P. - 
D.T. Each Switch 56 and 11- P. & P. 

FOR PERSONAL CALLERS ONLY. 
SELECTION OF RADIO -GRAM CABINETS 

From L3.3.0 each. 

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

PRICE 7916 
Plus 416 P. á P. 

SPECIAL 
-PURCHASEI- 

E.M.I. 4- speed. 9 Y. 
battery operated Re- 
cord Player Unit. 
Mounted on unit place. 
Complete with turn- 
over head and sapphire 
stylii. 
69/6 P.& P. 316. 

WE STOCK 
GOOD 

COMPANION 
AND MARTIN 

RECORDER 
KITS. 

170, HIGH STREET, MERTON, S.W.19 39 5E6 

Open all day Saturday. Early Cosing Wed., I p.m. A few minutes from South Wimbledon Tube Station. 
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are 

the { 

Mullard 
REFERENCE 
MANUAL 
OF 
TRANSISTOR 
CIRp TR? 

? 

308 PAGES 241 DIAGRAMS U.K. PRICE 12s. 6d. 
PUBLISHED BY MULLARD LTD. 

Get your copy of the Mullard "Reference Manual of Transistor Circuits" today from your radio dealer, or order direct from Mullard Ltd. (postage and packing 1s. Od. extra in U.K.). 
MULLARD LTD MULLARD HOUSE TORRINGTON PLACE LONDON W.C.1 
OVERSEAS READERS SHOULD ENQUIRE OF THEIR LOCAL MULLARD AGENTS 

This manual of transistor cir- 
cuitry has been prepared by 
Mullard engineers, as an up -to- 
date and readable volume which 
will be of use and interest to 
technicians, service engineers, 
junior designers and elec- 
tronics students. It has a page 
size of 8k" x 5k" and describes 
more than 60 circuits -over 30 
are made generally available 
for the first time - including 
both domestic and industrial 
applications. 
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DUKE & COMPANY 
`°'._ 

, 
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t 
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(London) LTD. 
COMPLETE TELEVISIONS 

14 INCH 17 INCH 
£7.10.0 £11.10.0 
* Guaranteed 12 months. Tubes, 

Valves, Components. * Ex Rental and repossessed 
televisions. * Two channels more, 7f6 
extra. * H.P. Terms -London area. * Demonstrations daily. * Legs -39f6 per set. * Part exchange allowance on 
Radios, TV's, etc. 

Personal collection advised, 
or Insured Carr., 14 ", 201.; li ", 
30f -. 
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i` TUBES 4\ RE -GUN 

ONE 

YEAR 

Terms available 

21In. . ... 99/6 
17in. 90f- 
15, 14, 12ín. ... 701. 

Add LI, refundable on receipt 
of your OLD Tube. 
Ins., Carr., 7f6. 

TAPE RECORDER 
AMPLIFIER 

£7.19.5 

Al l 1 

- 

I 

-Y -- 
,.. 14-0 - p _i -= 

Well designed 5 valve 
amplifier. Output 3.5 w. 
Input for Microphone, 
Radio and Gram. Size'' 
8k x 3 x 4 #i n. Ins., Carr., 416 

SPEAKERS 8/9 
6 and 8in, round and 
7 x 4in. 
Ex manufacturers salvage. 
Post 113. 

a 
a 
Ñ 

8 
621/3 ROMFORD ROAD MANOR PARK ILF 6001/3 

so 

M VM4008 

IEEXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES 
IC1 7/6 
11'3 8/- 
101 8/- 
1F3 7/6 
1FD1 8/- 
IPD9 7/6 
1L4 6/96BW7 
IPL 8/- 
1P10 7/8 
1P11 7/6 
1115 6/- 
195 61- 
104 ^/G 
1Uä 5/8 
304 8/-e81,7GT 
304 7/86917GT 
3V4 6/6 
51'40 7/6 
5Y3GT 5/- 
53,4G 9/6 
6AKU 8/8 
6AL5 4/- 
65.186 4/- 
6AT6 6/- 
High Stability 
Cosa. Super 
250v. 300 MA 

NEW 

63.16 6/- 
611E6 7/- 
6BH6 5/9 
6B.16 5/9 
613R7 8/9 
6B11,3 7/8 

/- 
6D2 4/- 
6012 4/- 
6H6GT 2/- 
1171:T 7/6 
Ii07G 5/6 
6K0G 6/- 
61/7G 5/8 

6/- 
8/- MG 7/6 

6X4 5/- 
0X50 5/- 
707 0/6 
9U3 4/- 
12AD5 11/6 
12A148 10/- 
12AT7 6/- 

Resistors 4W 
Quality fln., 

¡in. a ¡in. 8/8. 

FOR THREE 
12AU7 8/9 
1?:4X7 6/9 
L2BE6 8/6 
1213H7 10/8 
12K0GT11/- 
12(¿7GT 7/6 
12917 6/- 
16A5 9/- 
215.46G 8/6 
25L6GT ï/8 
25Z4G 9/- 
30C1 7/6 
301,1 7/8 
35LOGT 9/- 
35W4 8/6 
35Z40T 8/- 
5763 7/8 
00 6/- 
DAF91 7/6 
D.4096 8/- 
DCC90 12/8 
U091 7/6 
DI96 8/- 
U1176 7/6 

5^0 50 0 
Bd. yd. Plugs 

Contact Cooled 

MONTHS 
GUARANTEED 

111177 8/- 
DHI42 8/6 
DH150 15/- 
DK91 7/6 
DK96 8/- 
DL92 7/6 
DL94 6/6 
L1L96 8/- 
E1191 41- 
EBi'41 10/- 
EI3F0 8/6 
ECC01 8/- 
ECC2 8/0 
EC7C93 6/9 
ECC84 7/8 
F,CF80 8/G 
ECF81 8/- 
ECH42 9/- 
l'.C'Hßl 10/- 
E('L00 8/6 
FC1.82 9/- 
E141 9/- 
EF0 8/- 
E106 8/- 
to 1M, 9d. Midget 

9d. Focke 
250v. 

EF91 4/- 
EP92 5/8 
EL41 9/8 
EL84 7/- 
E5184 10/- 
EN85 10/-85A1 
E051 7/81:37 
EY81 l0/- 
E140 7/6 
EZSO 6/- 
E'L81 6/9 
HV 11^_ 9/8 
KT33C 6/- 
KT66 11/6 
517 7/6 
NiO 8/- 
N19 7/84VI7 
N709 7/- 
PI_C.84 7/6 
PC'F80 7/8 
PCF82 7/8 
PCL82 8/- 
PCL84 9/- 
PL81 12/6 

Ceramics 
s bd. Silicon 
50 MA 6/6. 85 

PL82 7/. 
PL83 7/6 
PY81 6/9 
PY82 7/6 
PY83 7/6 

9/6 
11/6 

1'ID2 7/6 
I76 7/6 I;+ 5/- 
CI 4^_ 7/6 
I:I:I'41 8/6 
Cc1142 9/6 
1,154i 8/6 
I LI]. 8/6 
i-Y41 7/6 

7/6 
W76 4/6 
W142 8/0 
X17 7/0 
X142 9/- 
X150 9/- 
Z77 4/- 
ZD17 7/6 

500 v. Ed. 
H.T. Rents. 
MA 8/6. 

NEW TRAN= ISTORS BY MULLARD. 0019. 0C26, 0060. 25 / -; 0C44, OC45, 9/ -; 0('70 0(171, 8 / -; OC72. 7/0; 0(172 matched in prs. 16 / -; 0074, 0(175, 0,:78 OCR/. 7/6: 00O2. 0 (117(1, 9/8. 
VALVES MATCHED IN PAIRS 

EL84 17/ -, N709 17/ -, 6V60 17/ -, 6BW6 18/- per pair. Push Pull O.P. Transformers for above 3 -15 0 14/6, P. & P. 1/6. lein. 5.51. Speakers 
3 O 24/6. Baker's "Selhurnt" 12in. 15 0 15W, 90/ , 35ín. Stereo Model, 27.7.0. 

SETS OF VALVES 
DE91, DF91, DAF91, DL92 or 01,04 19/8 ECH42, EF41, EBC41, DK96, DF96, DAF96. 01,90 27/6 01,41, 0/,40 87/8 103, IFI, 1}'DI, lFl 27/6 UC144 ?, UF41. UBC4I, IRS, 114, 195, :354. or 3V4 19/8 UL4I, ÚY41 85/- Postage and packing 6d. Over £1 post free. C.O.D. 2/6. 
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THE 
COMPONENT 
SPECIALISTS 

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

162 HOLLOWAY ROAD, LONDON N.7 NORth 6295/6/7 

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

IO WITHY GROVE, MANCHESTER, 4 Blackfriars 5379 

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

The "AIR KING" 
Our sew highly oucceestul Six tran- 
sietor luxury portable with the 

LIM LINE' look. To build your - 
self. With printed circuit °basais for 
reliability .nd simplicity in con- 
struction. Ma be used ae Car Radio, 
wl.h full MEDIUM wave and LONG 
wave coverage. 
Look at these features! 

* 800 milliwatt output to high flux 
7 x 31ín. high fidelity loudepeaker. 
* Six selected Mullard Transistors 
in latest super sensitive circuit, plus 
germanium diode. * Compact size - 
only 91 x 31 x 811n. (high). * Attrac- 
tive three tone cabinet, Black Dark 
Grey, and Silver Grey, with gilt 
control knobs and all gilt fittings. 
*Coax socket for car aerial. * Brand 
New guaranteed components.* Push 

control 
output. 

* Long 
Automatic 

life battery. * 
Super sensitive internal ferrite rod 
aerial. * Nothing more to buy. 
Cabinet included. 
Special inclusive price for £7 19.6 le 
all required componePnlus 

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

The "HIGHWAYMAN" 
At Last a quality Car Radio to build 
yourself at an economical price. 
Look at these features:- 
upt.I yg6 Push-pull 

latest Mullr tranetsto rs 
plus valves typo EBF 83 and ECH 83. 
* No Bum. High Output and sensi- 
tivity. * ri Pnted circui (newes 
type). 7' 4' igghflupmt speaker. 
* Medium and Long Waves. * Push 
Buttons for fingertip control. * Ex- 
tremely row Battery consumption 
(less than ' amp). * Eaey to fit any 
make oar (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. 

3 NEW BATTERY 
CHARGER KITS 

Ali complete with 
ammeter! For 6 and 12 
volt operation. Lou- 
vred metal case, fuses, 
metal rectifier, trans- 
former, absolutely 
complete including 

heavy duty 
crocodileclips. 
Full inetrua 

,: tionsorovided. 
11 amp.. 35.. 

2l amp., 42/8.4 amp.. 50/- each plue 2/8 P. & 
Also available 2 amp charger kit complete. 
no ammeter fully shrouded maim trans- 
former. Full instructions 30/-, plus 2/6 
P. & P. 

NEW BRANCH now open in 

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

inclusive price of only 
£1 0.19.6 Plus 1/- P. Sc P. 

Parts 'iet and comprehensive 
instruction booklet 2/8, po-t free. 

Deducted from cost if complete 
parcel purchased later.) 

MANCHESTER 
at 10 WITHY GROVE 
OPEN ALL DAY SATURDAY 

MODELIS00 
30,000 ohms per volt 
Multimeter! 9 ranges 
D.C. voltage to 1 kV. 
7 ranges A.C. voltage 
to 1 kV. 5 ranges D.C. 
current to 12 amp. 
3 ranges resistance to 
60 meg. Incorporates 
internal buzzer tor 
audible warning of 
direct shorts and 
blocking condenser tor 
A.F. 0 +56. Size 

capacity 
8.5/16 x 211n. Outstand- 
ing Value at 48.19.6. 

H.P. available. 

INEXPENSIVE TEST GEAR 
Three Ideal Pocket Instruments for 

Amateur or aiuuent 
MODELT11 
Size only 
x 24' x 1 
Meter Size 1ixlI' 
Sensitivity 
285 micro - 
amps -1000 
ohms per 
volt AC /DC 
DC Current 
1.25, 250 mA. 
DC and AC 4 

volts 10. 50, 
250, 1,000 v. 
Resistance 
50 ohms -100 K Battery 1.5 v -1.112. Complete 
with test prods, battery and full instructions. 

Outstanding Value at 676 Plue 2/8 P. & P. 

MODEL Tie.50 
Site 5' x 31' x 11' 1000 ohms 
per volt AC /DC. DC Cur- 
rent 1 -250 mA DC and AC 
volts. 10, 260 -500 and 1000 v. 
Resistance 0-10K, 0 -100K. 
Complete with test prods. 
battery and full instruc- 
tions. Outstanding buy at 

63'- Plus 2/6 P, & P. 

NEW IMPORT! Large quantity shlpmenta 
enable us to offer keenest meter value yet! 

00,000 ohms per volt 
MODEL ITI -2, Volt- ohm- Mflllameter 
(Similar lo Model 2001/ orielnally advertised) 

Ranges: A.C. Vol- 
tage. 10, 60, 100, 
500, and 1000 volts 
(10000 ohms per 
voit). D.C. Vol- 
tage: 0.26 60, 260, ry ' 500, and 2.5k. 
(20,000 ohms per 
volt). D.C. Cur- 
renpts: 0-50 mioro- 

-2250 mA. 
0-2.5 

Resis- 
tance: tance: 0-6k, 0-6 
meg. (300 ohm and 
30k at centre 
scale). Capaci- 
tance: 10 pF to 
.001 mid .001 mid 
to 1 min. Deal - 
bels: -20 to +22 
dB. 

A : .,ic: guaranteed pocket site meter (actual 

quality 
4b' x 31' x 1') knife edge pointer, to 

fullloperat 
supplied anC 

instructions. 
AL.M(1 AVAILA nix! - .IODEL TED. 
Identical in appearance and aire with rotary 

;Per olt).tA.0 
-3 voltage:10.6- 

30-120 -600 -1200 volts 
p, per vomA. Resistance: 0-30k, 0-3cMeg. 

(150 ohm ohpm an0 15k centre 
Capacitance: 

mId Decibels: 
to to m8 

dB ín15 
mid.. 

ONLY 89/6 POST FREE 
Optional Extra. Attractive carrying case 
suitable for either meter, 13/8 only. (Bonafide 
trade enquiries invited.) Leaflet available. 

MODEL TK.20A 

size 21' x 112i Sensitivity¢ ln( 
o.p.v. on both A.C. and D.(. 
volte. 0/15, 0 /180, 0 /1000 volt: 
D.C. Current, 0 /150 fnA 
Resistance. 0 /100K. Complet: 
with test prods. battery ami 
full instructions. OU 't 
STANDING VALUE at 
42/- Pius 1 /BP. &P. 

The "COURTESAN" 
Our New 3, 
transistor 
plus 2 
diode 
pocket 
receiver 
with full 
Medium 
and Long 
Stave 
Coverage. 
* No external aerial and earth required. 
* Latest 21" -75 ohm speaker. 
* First grade Mullard transistors. 
* Condenser tuning. 
* Volume control with on /off switch. 
* Easy assembly on re- tagged circuit board. 
* Attractive red polystyrene cabinet mea- 

sures 5} x 31 x 1i" chrome handle, attrac- 
tive gold and black dial. 

* Luxembourg, Hilversum. etc.. guaranteed 
an reception areas. 
ONLY 631- Plus 2/B P. & P. 

All 
and full 

available separately. itemised 
/ ostree. 

"FAMILY FOUR" 
Our supersensitive T.A.F. Receiver for home 
construction. Covers Long and Medium Wave- 
bands. is housed in 
very smart plastic) 
table cabinet in 
Brown or Black 
3 valve plus contact 
cooled rectifier. 
For A.C. mains 
200/250 v. Compre- 
hensive assembly 
instructions provi- 
ded including 
practical and theoretical diagrams. which are 
easy to follow and will enable you to comlete 
this receiver the 

ARE PEING OFFERED FOR LIMITED 
PERIOD ONLY at the REMARKABLE PRICE 
of ONLY 79/6, plus 2/8 P. & P. Instruction book 
available separately if you wish to study 
before purchase at 1/6 post free. 
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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. & G. Radio 
and 

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

COURSES FOR: - 
C. & G. Radio 

Amateurs' Exam. 
(Amateurs' Transmitting 

Licence) 
P.M.G. Certificates in 

Radiotelegraphy 
British Institution of Radio Engineers, etc. 

C. & G. Telecom. 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. 

for FREE book on 
careers in Radio, and full details of other I.C.S. Courses 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
(Dept. I71), Intertext House, Parkgate Road, London, S.W.II. 

Please send book on 

Name 
(Block Letters Please) 

Address 

Age 

INTERNATIONAL °CORRESPONDENCE SCHOOLS 

# * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
* TOOL KITS ! IetaaI * 6 Piece Screw Driver Set, Model 
,` * 3360. Consisting of mechanics, electricians, Phillips, midget and stubby types. Magnetized blades of tempered, hardened tool steel. Un- # 
# breakable, flameproof and shock- 

r proof plastic 
1 handles. Dis- 

play bagged. 
PRICE 8 / -. 

Multi Pur- 
pose Tool Set. 
Model 7900. 

í' Consisting of 
insulated plastic handle, 5 in ter- changeable screw driver bits, including Phillips type, one hammer, 5 hexagon * sockets (1°- 7/16') and extension bar. Complete in Vinyl roll * case. Price 12/6- 

* TWO NEW DYNAMIC MICROPHONES 
Model DM -16 III,. Single direction pick -up, dual impedance. (50.000 ohms high, 50 ohms low). Excellent for PA recording both voice and music. Handsome new styling with terrific 
duce feed-back hlowl oonoPA systems and allow greater working distance from mike. Quickly changed from high to low impedance, allowing long mike lines without frequency loss, has detachable cable. Flat response 
60- 12,000 cps. Output -62db. Swivel mounting for i' stands. PRICE 7 gns. COMPLETE. 

,apas.o,,,. 

Model DM- 
11 Dynamic Micro - phone. 

* "-- Modern, 

# 
# 
# 
# 
# 
# # 
# # 
# 
# 

# 
# 
# 
* BOOSTER * MODEL'l'.,,sr * Designed for * use with trap * sistor radios * valve radios car radio 
# am plilie rs 

where qunlitt. * reproducticr * of sound * required 
Plugsintoear- 

# piece output 
socket of near- * Iy all minis- * tare sets. -. The cabinet i * finished ii 

,# beige leatfe 
# with contem- 

porary gold # bathes at each end. Complete with 12ft. extension cord fitted 3( with miniature plugs, individually cartoned P. & P. * and guaranteed. Size: Blin. o :3sin. diameter. 54/2 2j6. 

# 

x. 

tastefully integrated design mike and stand. Wide range flat response from 60 to 12.000 cps. Omni -directional 
impedance. Stands vertically or tilts in any direction from wide base desk stand. Removes from desk stand and can be attached to floor stand. Finished in blue mist metallic lacquer 
shielded rp asderi overed pcable WAn elegant yet practical instrument. AT ONLY 5 ens. 

8" DOUBLE CONE HI -FI 
SPEAKER 

Model 8A7. Frequency range 50- 16,000 
c /s. Lowest resonance 60+ 15 c /s. Sensi- 
tivity 98db. Programme source input 8 
watts. Voice coil impedance 16 ohms. 
Net weight 970 grammes. BRAND 
NEW AND GUARANTEED, 92/6. 

TRANSISTOR RADIO SPEAKER 

001/Ó: 
4-4,. 

Ice opposite 
for 

addresses 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
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c*c******>k*******F*******************************************=F****** 
A MINIATURE 
TRANSISTOR TAPE 
RECORDER IN SEMI 
ASSEMBLED KIT 
FORM 
Consisting of three translator amplifiers, 
record /play, volume control, miniature 
sp eaker, forward -atop- rewind -switch. reel 
of tape and apace reel motor, attractive 

coloured case, Mie, and earphone Sockets, 
pick-up 

. dd te carrying 
upplied Standard 

ear-phone 
operated. 

Simple to put together in less than one 
Hour. Brand new an. guaranteed. 

ONLY £6.19.6 
A guaranteed saving of at least £41 Resulte 
comparable with similar built -up recorders 
telling at around 12 gne. S.A.E. for further 
detalle. Order early. 

MINIATURE EARPHONE 
A really sensitive dynamic earphone 01 

exceptionally fine quality. Provides clear 
reproduction of music as well as speech. 
Fully Guaranteed and complete with 
transparent ear insert, 3 feet cord, sub- 
miniature plug and socket. 
CRS High imp. crystal 1 Each 
MR -4 Low imp. magnetic ß1p Post 1/- 

s I M 
AADIO * 

tipped with * removauie earpieces. ingenious 
hinge device permits adjust- " 
ment to any desired spacing. 
Weight les.: than 2 ozs. May 
also be used for monaural * 
listening. P7 /6. 

LUGS 
wo -way, black bakelite 

comer terminal PLUG. Panel 
mounting, neat finish. Stan- 
dard size 2/6 each. (Plug only. 

NEW! ";'r I:I(10- S'EET110,' 
litCAi)I'1IONEs 

Freq. response 
40 -16000 cps. 
Impedance 1'- 
ohms. Equip- 
ped with two individual 
r ansdu re rs 

Ind cord sets 
for true stereo 
reproduction I.xtremely 
sensitive. the 
: ,und is car- 
ried through 
1 lastic tubes 

WIRELESS SET No. 19 

'I his most famous Arnty Tram,/ -X - 
Receiver covers 2-3 Mc/s. 
(130 -37 metres in two bands and 
.3(t -240 Me /e V.H.F.i. lifts ;m . 

in tercoui, amplifier. Di signri1 
for 12 and 24 volt operation. 

3f- Uses a 6 valve superhe( re- 
ceiver, I.F. being 465 Eels, and a f 6 valve transmitter designed for 
voice and C.W. operation, .e. 

Incorporates test and tuning 
meter for voltages. aerial loading and current tests. P::nel 

Controle: Frequency tuning. P.A. tuning. Gain control. MCW, 

CW, R/T switch, Het -tone netting. Ott -on, (quench, aerial AVC 4 
LT -HT -Drive tests. Supplied complete with valves and inst.ruc- 

tlon book. 

ONLY 651 FEW ONLY LEFT x 
Carriage IOi-. Don't be disappointed -Order Now 

Frequency range 20- * 
7.0 Map. Crystal con- 4 

trolled. operating on -Yc 
f.ny two of 90 different 
cl- annele in lixi Erle. 
teps. Average range 
-10 miles. Contains 1i 

valves. filament plate, -k 
lignment meter. vol- '.#. 

eme control. mike and .t. 
'phone input!. 6 and 12 .tc 
hr,lL supply unit and 
try battery case. 

( omplele Sin- y, 
i toil offered for :c 
coil £5 Carr. 20/ -. -)i- x 

GREATEST TRANSISTOR SET VALUE 
YET KNOWN- 

which 
stage 

be built 
radio -.- 

whiml can omit iu one hour. No 
FUN TO BUILD- ' aerial or earth required. Dulls In Ä ferrite rod tonal brings you and FUN TO OWN: 

out, reception both indoor+ and 
out, extremely efficient t clrpro- _v 

greatly reduces battery drain -pro- 
vides longer playing time. Use+ 
popular 0v. battery. This set has the 
appearance of sete worth 7 to 6 res. 
and works as well as sets 4 times the 
price, remember the savior is not in 
the parte used but by you making ii 
yours/qr. Complete in case. Size SI x 

31 x tilo., advance G.E.C. drift -veld 
transistors, genuine 21in. speaker, 
tuning condenser, 
volume control with 37'b` 8v/itch, etc. All parte 
sold separately. P. & P. 2/6 

CALLERS ONLY BARGAIN ! 

LEAD AC!D ACCUMULATORS ONLY 
(unsppillable). 2 volts 16 A.N. Ideal 

Each for 6 volts and la volts supply. 
Brand new original cartons. Size 
each 41n.:: 61n. x tin. 
Minimum lots of six will be sent by post for 20,-, 
Post paid. 

SUDGET UNIVERSAL LEST LEAD KIT IN PLASTIC CASE 
Consiste of Min. long x 
;in. dia. red and black 
plastic handle pin prode 
with heavy duty 37111. 

rubber leads with 5000v. 
breakdown insulation 
terminating 21n. long x 
(in. dia. plastic grip 
banana plugs. 3 sets of 
interchangeable termi- 
nale are Included (spade 
ltfge, phone tips, alliga- 
tor clips), all slip directly 
on 
tile. Post 

banana plugs. 

VERNIER DIAL 
Model T.331 

A ,reolsion vernier 
dial with aporox. 9 

to 1 ratio. Surlace 
mounting. Accura- 
tely centred metal 
insert for iln. shaft. 
Reads Counter clock- 
wise 0.100 In 180°. 
HIM diameter dial. 
Anew. front to back 
1MI-. Poet Paid. 

Signal Injection 
Probe Mode l'il -I.In- 
teate a tignal lntO 

the circuit at any 
point. 

i'roducee e 

lient rich 
In harmon- 
lee from a 
built in min- 
iature tren 
Motor oscil- 

lator. Push button operation, and 

for makingyrVapppidgChecks on radioos. 

for the ramateur, 
Tuners 
obyisetc. and service 

man. PRICE á8I8. Complete with 
batteries. 
COME AND sLE US AT THE 

I(ADIO COMMUNICATIONS 
EXHIBITION. 

Seymour Hall, Oct. 31 -Nov. E , 

P.M. TRANS/RE('E'VhItN IlCC.O 

MAIL ORDERS TO 
(DEPT. P.), 82a COPTIC StREET. 

LONDON. W.C.1 

* * * * * * * * * * * * * * * * * * * * ** 

# 
f- 

# 
ÿ 

CALLERS WELCOME AT 
57 T(l'ï'l'1?N11:\M cot' 11'l' 1((IAD. 

#- 
LONDON, W.I. MUS !'606 

;4*********************K'if' 
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TRANSISTORISED 

.W. BEST SETS 

uses 

1 x 4 in. speaker 

for Quality 

Parts lists on 
request 

ATTRACTIVE DUO COLOUR CASE 25 /- A.1 CONSTRUCTION 418 BRIGHTON ROAD 
BOOKLET 16 OSMOR SOUTH CROYDON, SURREY. 

VALVES SAME 1)r1 Y SER OrICE I, 1962 EDITION 

NEW ! TESTED ! GUARANTEED ! RADIO AMATEUR'S 
l 

SETS 1R5,1S5,1T4,3S4,3V4,DAF91,DF91,DK91,DL92,DL94 Seto131or19/6 I HANDBOOK DAF96, DF96, DK96, DL96 
4 Cor 27/6 

6LD20 8/- 30L15 11/- F;'Z41 7/6 U26 9/3 ® 6P1 7/- 30P19 14/g EZ80 8ß U47 12/_ 36/- 6P25 8/- 30PL13 12/3 ECCE EZ81 8/8 U50 6/_ 6P28 12/- 35A5 8/6 U52 4/6 6Q7G 6/- 35L6GT 
15/9 GZ32 

6Q7GT 8/- 8/3 
KT.33C 7l- U78 4/8 35Z4GT 5/6 KT91 FUN WITH RADIO- 6SL7GT 5/9 50L6GT 9/- KT44 

11f8 U191 14/8 CONTRO- 
6SN7GT 4/9 5/9 U261 17/- LLED MODELS, by E. L. Safford Jr., &SA2 8/6 KT63 9/6 U291 18/8 ' ' 6U4GT 9/9 AZ31 9/6 KT63 6/6 U301 17/- 6V6G 4/6 B36 7/6 MU14 8/8 U801 Ql/_ 6V6GT 8/- CL33 12/3 8/9 N38 7/_ UABC80 6/8 6X4 4/6 CY31 10/- ECH PC95 10/- UAF42 8l3 r 6X5GT 7/6 DAC32 9l- PC97 10/- UB41 $/6 7B6 9/- DAF91 5/3 7/g PCC84 7/6 UBC41 7/9 7B7 7/6 DAF96 7/6 PCC89 9/3 UBF80 8/3 7/6 DCC90 9/- PCF80 7/9 UBF89 8/- 7C6 7/8 DF33 9/- PCF82 8/- UCC84 13/3 7H7 7/6 DF91 3/6 EF PCF86 14/- UCC85 7/6 
7Y4 

9/ DF96 7/8 7l9 PCL82 g/- UCF80 14/8 k 6/' DH76 4/9 EF 42 8/9 PCL83 10/6 UCH21 13/6 lOC2 16/8 DH77 6/- PCL84 10l- UCH42 $/- k 12A'P6 7/- DH81 9/- PCL85 10/6 UCH81 8/9 
12AU7 6/3 DK91 

11/- 
8/- PEN 6C 

11/- 
- UCL83 13/3 ' 12AX7 7/- DK92 7/6 PL36 11/6 UF41 7/6 12K7GT 4/9 DK96 7/8 EF92 $/g PL81 9/6 UF89 7/- , 12K8GT 9/6 DL33 8/- PL82 7/- UL41 12Q7GT 4/9 DL35 9/6 EL4 9/8 PL83 7/8 UL84 

8/- 
g 12SN7GT 7/8 DL92 6/- 

PX4 
8/8 URIC $/- 12Z3 10/6 DL94 10/- UY21 11/- ' 20F2 17/- DL96 7/8 PX25 9/- UY41 6/6 20L1 16/- EABC80 5/6 EM34 PY32 lll8 UY85 8/8 20P3 18/9 EAF42 8/6 PY80 7/6 VP4B 9/8 20P4 20/- EB91 3/9 PY81 7/- VP41 201'5 15/9 EBC33 5/- E PY82 8/6 VP1321 18/8 ' 25A6C 8/- EBC41 8/- PY83 7/9 W76 25L6GT 7/- EBF80 8/- E 6 U22 7/3 W77 3/9 , 25Z4G 8/6 EBF89 8/9 U25 12/- Z77 3/8 

Post 6d. per valve 
extra. 

Any Parcel Insured 

24 COLBERG PLACE, STAMFORD HILL 
Against Damage in Transit 6d.extra. 

LONDON N.16 STA. 4587 Any C.O.D. 
extra. 

Parcel 3/- 

0A.. 11/6 
1A7GT 11/- 

1H5GT g/8- 
1N5GT 9/- lRi 8/- 
184 8/_ 
1S5 5/3 
1T4 

5%9 

3Q4 /- 
3S4 g/_ 

5U4G 4/6 
5V4G 8/- 
5Y3GT 6/- 
5Z4G 9/- 
GALS 3/9 
6AM6 3/8 
6AQ5 6/- 
6AT6 8/- 
6BA6 5/9 
6BE6 5/9 
6BH6 7/6 
6BJ6 5/9 
6BR7 9/8 
6BW8 8/- 
6CD6G 27/3 
6F1 
6F6G Q%6 
6F13 10/- 
6F14 10/- 
6E23 10/- 
6K7G 1/11 
6K7GT 5/- 
6K8G 5/- 
6K8GT 9/- 
8L18 10/- 

EBL21 13/6 
ECC40 13/6 

ECC82 8%3 
ECC83 7/- 
ECC84 8/3 
ECC85 7/9 

ÉCF82 
7/9 

ECH35 7/3 
ECH42 

81 7/9 
ECH83 8/6 
ECL80 
ECL82 9/- 
ECL86 15/- 
EF39 4/6 

40 11/6 
EF41 

EF80 4/9 
EF85 6/6 
EF86 9/- 
EF89 7/- 
EF91 3/6 
EL33 9/6 

1 

EL42 9/- 
EL81 12/- 
EL84 8/8 
EM80 $/3 
EM81 8/6 

M84 9/8 

EY81 7/9 
E740 6/9 

by The A.R.R.L. 
Post 2'6 

READERS 1tADI® Ì 

BASIC RADIO COURSE, by J. T. 
Frye, 32t -, Postage I / -. 

ELECTRONIC ORGAN HAND- 
BOOK, by H. Emerson Anderson, 
40C -. Postage 1,-. 

A BEGIN N ERSG UIDE TO RADIO. 
by F. J. Cam m, 716. Postage 6d. 

ROMPING THROUGH MATHE- 
MATICS, by R. W. Anderson, SV -. 
Postage 6d. 

TRANSISTOR MANUAL, by Inter: 
GEC New Ed., 16, -. Postage I/2. 

RADIO VALVE DATA. 7th Ed. 
Compiled by "WW ", 61-. Postage 
10d. 

COMPLETE CATALOGUE IL. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 

Phone: PADdington 4185 
Open 6 days 9-6 p.m. 
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UNIVERSAL AVOMETERS 

PRACTICAL WIRELESS 

P.C.R. COMMUNICATION RECEIVERS 
6 valves. Frequency coverage on 3 bands: 850 -2.000 metres. 190 -550 

control, 
and 6-18 

in speaker. NEW £6.19.6 each. CarrII l6.' 
tone 

P.C.R.2 RECEIVERS 
850 -2.000 metres. 
190.550 metres 6-22 
Mc /s. output for 
phones or 30 
speaker. As new 

Both above 
Carr. 

be supplied 
with internal 
power unit to oper- 
ate on 200/250 v. 
A.C. at 39/6 extra 
or alternatively 
plug -in external 
power units are 
35 /-. 

Guaranteed perfect working 
order. Supplied complete with 
leads, batteries and instructions. 
Model "11" 34 range £8.19.6 
Model "7" 50 range £11.0.0 
Registered Post 5/- extra. 

COSSOR 1035 DOUBLE 
BEAM OSCILLOSCOPES 

Guaranteed perfect working 
order. £45 each. Carriage £I. 

7.5 K.V.A. AUTO 
TRANSFORMERS 

0.115 -230 volts. Brand new boxed, 
£15. Carriage 10 /, 
230/250 VOLT A.C. MOTORS 
41 x 31n, din., 90 watts, 5,000 r.p.m. 
lin. spindle. Brand new, 22/6. 
P.P. 1 /6. 

I K.V.A. ISOLATION 
TRANSFORMERS 

230 v. PRI 230 v. Sec. Boxed, £5 
each. Carriage 10 / -. 

VARIAC TRANSFORMERS 

to 250 volt outp 
primary. 1.0.Ó 

Carriage 10 / -. 

TELEPHONES TYPE "L" 
Generator Bell Ringing, 2 line 
connection. With batteries, fully 
tested. 69/6 per pair. Carr 5/ -. 

100 AMP A.C. METERS 
Nalder Thompson 61n. scale. 
Brand new, boxed, 85/ -. P.P. 3/6. 

AMERICAN C.B.S. TAPES 
Highest quality, professional 
grade. Brand new. Guaranteed. 
5in. Std. BOOft 13 /- 
51n. L.P. 900fí 16/6 
Sin. D.P. 1200ft 32/- 
511.. Std. 90O1t 16/- 
5í1n. L.P. 1200ft 19/6 
Min. D.P. 1800ft 37/- 
7in. Std. 1200ft 21/- 
lin. L.P. 1800ft 26 
lin. D.P, 2900ít 47/- 
S.A.E. for full bargain lists. 
Please add postage. 

575 

JEMCO 
4,000 

OHM/VOLT 

1% Precision Resistors through- 
out. Single control system for all 
ranges. Highly accurate. Sensi- 
tivity 4.000 fl/volt A.C. and D.C. 
Ranges: 
D.C. volts: 

0-10-50-250 - 
500- 1.000v. 

A.C. volts: 
0-10-50-250 - 
500- 1.000v. 

D.C. current: 
0-250 vA. 
0- 25 -500mA 

Resistance: 
k 

03000k 0 
0-3M (1 

Decibels: 
+36 

db (2 ranges). 
Meter sensitivity 

each. 
iP.P5j6. 

JEMCO 20,000 OHM /VOLT 
TESTMETER 

As above but with increased sen- 
sitivity and extended resistance 
range (0óM 0 ). 5 gns. P.P. 2/6. 
Either type brand new. Guaran- 
teed with leads, prods, batteries. 
instructions. 

NATIONAL H.R.O. 
RECEIVERS 

BRAND NIA4: Senior model, table 

n cilnc le 
with set oso ering50 kc/s to 

30 
Mc e. 

Supplied complete In original transit 
cases, £25. Carr. 20/-. Power 

its 
to 

operate direct from 200/250 n 

59/6 extra. 
PRECISION COMBINATION 
VOLTMETER AMMETER FOR 

A.C. AND D.C. 

Two separate instruments housed In 
polished wood case, 61n. scales with 
knife edge pointers. 
Ranges: 
Voltz A.C. and D.C. 160-300.600 v. 
Amps. A.C. and D.C. 25-50- 150 -200A. 

Supplied complete with all current 
shunts, leads and leather carrying case. 
Manufactured 

new. 29.19.6 
Elliott ach. CarriagSupplied 6. brand 

MINE DETECTOR No. 4A 
Will detect all types of metal. Fully portable. Complete equip - 

m Len 
supplied 

/ r 
tested with instructions, 39/6. Carriage 10 /6. 

COLLARO STUDIO TAPE TRANSCRIPTORS 
Brand new 1962 model. speeds, J motors. digital counter. etc. 

Fitted with latest bradmatic heads and Interlock button. Sup- 

plied with spare spool, instructions, fixings. 10 ans. each. Carr. 

paid. 
CLASS "D" WAVEMETERS MK. II 

Heterodyne crystal controlled frequency meter covering 1.9 to 

8 Mc /s. 6 volt D.C. operation. Supplied brand new. Complete with 

crystal, valves, spare vibrator, headset and instruction manual. 

59/6 each. P.P. 3/6. 

CT -53 SIGNAL GENERATORS 

PANEL METERS 
100µA 28' F.M. D.C. 42/8 
1 A 31' F.M. D.C. 62/6 
5/0/5 mA 2i F.M. D.C. 12/6 
30/0/30 mA 2i' F.M. D.C. 9/6 
350 mA 21" F.M. D.C. 10 /6 
2 v. 2i' F.M. A.C. 17/6 
10 e. 2' Prot. A.C. 15/8 
300 v. 21' Proi. A.C. 19/8 
300 v. 28' F.M. A.C. 25/- 
500 v. 21' F.M. A.C. 25/- 

1500 v. 23" Electrostatic 258 
FIELD TELEPHONES 

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

Precision 
15.5 Me /ssand 20 to 300 Mc /4 on 

6 bands. Variable attenuator from 
1 microvolt to 100 millivolts. Opera- 
tion 110/200/250 volts A.C. Supplied 
in perfect worki order. 
with calibration charts. 015 

pmitÿ 

each. Carriage 10/6. 

PRECISION A.C. AND D.C. VOLTMETERS 
Two ranges. 160 and 320 volts. 8 inch mirror scale with knife 
edge pointer. Housed in polished wooden case. Ideal for schools. 
labs., etc. Supplied brand new. 25.19.3 each. P.P. 3/6. 

L.T. METAL RECTIFIERS 
AU full wave, bridge connected. 
Brand new, guaranteed. 
12/18v. 1.5A. 3/9 24/36v 6A, 22/6 
12/18v. 2.5A, 6/3 24/36v 15A, 45/- 
12/18v. 4A, 8/6 3ß148v 2A. 19/6 
12/18v. 6A. 12/3 36 /48v 4A, 29/6 
12/16v. 10A, 22/6 36/48v 6A, 32/6 
12/18v. 15A, 87/6 48 /60v 2A. 21/- 
24/36v. 1A. 7/8 48 /60e 10A. 82/6 
Please add postage, 

L.T. TRANSFORMERS 
All primaries tapped 203/250 volts. 
1 Battery Charging. 3.5. 9 or 17 
volt. 1 amp., 9/9. Ditto 2 amp 
14/3. Ditto 

amp., 
4 amp.. 
28/-. 

16/6. 9 or 17 
6 volt, 

2 Model Type 3, 4, 5, 6, 8, 10, 12, 
15, 18, 20, 24 or 30 volt, 2 amp.. 
18 /6. Ditto 4 amp., 27/6. Ditto 
5 amp.. 37/6. 

AUTO TRANSFORMERS 
Step -up, step -down, tapped 0-115- 
200- 230 -250 volts. 15w., 9/ - -: 60w.. 
12/6: 150w.. 18/8: 200w.. 27/6: 
300w.. 42/6: 500w.. 67/6: 1,000w., 
99/6: 1.500w., 26.19.6. 

TRANSISTOR BARGAINS 
XB112 3/- 0074 Pr. 12/6 
XA104 4/8 0075 6/6 
XC141 10 /- 0C44 6/6 
OCIO 5/6 0C45 6/6 

ÓC12 
5/6 0081 

6/6 

1.2 Ohm 12 Amp RHEOSTAT 
Geared slider type. new boxed. 
15/6 each. P.P. 3/6. 

PAINTON LOOK 3t" DIA. 
INSTRUMENT POTS 

Fully screened, precision wire - 
wound. 10/6 each. P.P. 1/3. 

CADMIUM SULPHATE 
PHOTOCELLS 

Very'sensitive, full data supplied, 
12/6 each. P.P. 6d. 

MINIATURE PANEL 
METERS 

For 111n. dia. panel hole, 
0-50 µA 39/6 0 -300 v. D.C. 27/6 

á m 32/6 meter 
0.0-51 

27/6 
6 "VU" meter 42/6 

R.G.A. AR.88 LF RECEIVERS 

These world- famous 14 -valve re- 
ceivers are offered in excellent, 
condition. Fully tested and 
checked before dispatch. Fre- 
quency coverage on six band, 
is 75 to 550 Ke /s and 1.5 to 3e 
Mc/s. Completely self -contained 
except phones or speaker. Oper- 
ation for 100- 200 -253 volt A.C. 
£32.10.0 each, carriage 30f- ex. 

Hours of Business: 3 LISLE STREET, 9 a.m. -6 p.m. Half Day Saturday Send S..E. 
ns Lists 

34 LISLE STREET. 9 a.m.-6 p.m. Ba p.m. Half Day Thursday 8 Si 

W0\'\^ 

141,44, 

(RADIO) LIMITED 
Phone: GERRARD 8204/9155 

- 
, 

Cables : SMITHEX LESQUARE 

-3 '-3d LISLE STREET, LONDON, W.C.2 
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5 }050} 0000 0000 0000000000000 0 i 0C 10000000000 4C357}0000à70000C D Hi Fi SPEAKERS The 'Good Companion' Miniature Circuit Breaker E.M.I. Ceramic magnet 12,000 lines, (Or repalraule fuse) 4 Mk.II using 
You will have experienced the 

size 13 x 8ín. (roughly equivalent to 4., 12ín. round speaker). Handles up to Transfilters annoyance of having to repair a fuse 0 10 watts. Price 33/6 plus 5/- carriage especially in the middle of an experi- 0 and insurance. State whether 15 In the 'de-luxe' cabinet..., > ment or repair job. Save yourself ohm or 3 ohm. Similar model but as Illustrated It costs ; - --- this bother by installing a simple ,,, specially designed and hand made i10.10.6 to build -but e t Y.: circuit breaker. All you have to do 

8 
for very low frequencies (4J to 55 What aset! "..w -... v then (íC you touch the wrong wires cycles), Price £7.10.0. Scan these pages: you c "^..,;>_; together) is to re-set (push in) the 

C will find nothing to T 

X 

circuit breaker. Offered with Hi -Fi Snip compare with its sped- tractions at 15 /- each- (Will Save p fication. It uses trans -.0 >a; its cost in time and temper in no f Infinite Wall Baffle filters instead of S.F. `"733pw,. time). transformers, has vari- 
able feedback as well as 

-..,. - '' all the usual features. A.V,C., l',:uh -pull output. fer- rate Aerial, Slow Motion Tuning, etc. etc,. and is a very powerful Medium & Long Wave set, conservatively Ministry reference 105/143. This rated at 150mW. Every component used is by a famous will convert 130 v, to 110 v. or 230 v. maker, such as American Philco MADT R.F. transis- to 460 v. Use it also as a filament tors -Mullard A.F. transistors- Jackson Brothers' transformer 230 v. to 6.3 v. 5 amps or tuning condensers -Rola- Celestion loudspeaker- 230 v. to 11.6 v. 3 amps. Price 12/6. Dubi lier- 'r,C.C,- Morganite resistors and controls Post and Packing 2/6. Also full alter sales service available. 
b u will definitely he doing toe right thing if you buy a Good Companion. This is a small thermostat which cuts on and off at around freezing 

This is a comment could bHas n many 
warning 

one of which 
to which many construe- he fitted under your motor car. tors have voiced and Price 7/6. Post 1 / -, therefore we now offer 

thee 
Da Pock Luxe version. of Gramophone Motor 4 The J.B. Tangential ji This uses a solid tilde E M 1. 4 speed with turntable and o Air Conditioner 

+ case of very pleasant pick -up on control board k4,5,0, plus - t, dr` red with gold lettering 5/- Post & ins. Plinth for mounting o - '.,m and our Pocket Com- 
panion 

same in cupboard or drawer 12/6. o rs,- now has the Poste tree if ordered with motor. 
-//1 15Juinea look. 

O The most up-to -date Mains Motor 
tti 

Superhet portable of Intended for vertical mounting so C its type, it uses a trannfilter in conjunction with suitable for gramophone or tapa f,j Philco R.F. transistors and Mallard output transis- recorder. Can also be mounted tors. Complete building costs with plastic case horizontally when it can be used as a ,y £6.15s. or with solid hide case, £7.15s. fan for ventilating, the fan blades If you have already built and want to change your being fitted directly on to the shaft. case, then return the plastic case with a postal order Snip price only 15 / -, plus 2/6 post and '_ for £1 or if you wish to retain the plastic case then insurance. 
6 

ED TO BUILD OUR COMPANIONPCI AGENTS WANT R- 
121 TABLES. SI:ND S.A.E. FOR FULL DETAILS. e 
0 The displacement caused by the new O Tangential fan is quite amazing, but 
C,+ what is more amazing is the almost 
D complete absence of noise. 

In addition to a fan for moving the o air, the unit also contains a heater 
ID and control switch, wired such that 0 500, 1,000 or 2,000 watts of heating 0 maybe used. 
O The total building cost of this 
4} 

air- conditioner is £7.10.0, plus 5/- carriage and insurance. The case is very nicely finished In hammered C enamel, and when assembled, the unit 0 is indistinguishable from those 
4 selling at £12 and more. 
O 
O Last of these 
9. Brayhead 
O Turret Tuners 
C Complete with 1 '. . 0 Band 1 and 
C Band 3 coils. ' 

1 New but re- 
moved from 

4'0 unused equip - ment. Less 
O valves 15 /- each or with valves 25/- What a thrill for your hoy to receive a present 0 each. Post 2/6 (Knobs 3/6 extra). like this. 
4 _ Completely transistor- O ised tape recorder with 
4 i Fishing Rod full range of accessories. /. Suitable for work or Fluorescent Lighting from Dinghy q', play -study or relaxa- Complete Kit. 
4 

Mast ` tion -office or home- Comprises: HI- : Tubular aluminium c... outdoors or indoors. C r a f t 

-A 
it not separate sec- ' Weight 2í1b. and only c h o k e ii! :ions, extends like ¡. Ili ) x 6 x Sin, (approxJ. u n i t 

l 1 i telescope from )sins, \ r,; Supplied as completely si t u r t e i 
f;} ,9,, -. to Oft,, 

telescope from 
each. ': iO wired sub- assemblies; 

I a m p s , 

O just link these together 2 lamp holders, white enamel metal only 10 connections to work and 40 watt tube. Special D make. Three transistor summer price o0 /- complete, plus C Transfilters amplifier with centre carriage and insurance 6 / -. Lots of switch- forward stop- rewind with microphone input 12 or more carriage free. 0 These ceramic devices save record play- volume control, etc. Complete in most O alignment problems and improve modern carrying case in two -tone and with micro - 0 performance. Use instead of I.F. phone, reel of tape and spare reel. Nothing else to buy. Zener Diodes .o transformer. Complete with Order this bargain now as it won't be available for Latest invention for voltage control circuit, g /Beach, Xmas. Only 26.19.6, plus Post and Ins. 5/ -, or secure and stabilisation. Complete with 00000 00000 Q4: 0 000004 }: 0000000000000 000 ßßQ?000000000 040000000 00 

8 N 1 c e l y Veneered 
O and pol- 

1 lished Cor- e ner fitting. 
(attache.) to 
picture 

il up no { floorspace 
0 Gives really 

o fantastic re- 
sults with only lop- priced Sin 
speaker fitted for 0 tweeter. Only 45/- 0 each, carriage and in,111'it we di. 

Triple Purpose Auto 
Transformer 

Ice -Stat 
"A jolly fine set but deserving a better case" 

ROMANTICA 7 
Cheaper than you can possible make it, we offer it completely made up transistor Pocket Super - het. Uses all first made minia- ture parts and is complete with leather case, earphone and battery, 535 -1065 kc /s sensiti- vity 300 micro volts /M, output 
150 mWV, ferrite slab aerial. Size approximately 41 x 2) x lain. Price 26.19.6. Post and Ins. 3/ -. 

Tranci-to,- Set 
Cabinets 

Very modern cream 
cabinet, size 51 x 3 x lifn. with chrome 
handle, tuning knob 
and scale. Price 46, 
plus 1/6 postage and 
packing. Special 
quotations for quan- 
tities. 

Be the Best Dad in the World 

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

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

I5 amp. Thermostat 
Adjustable over a fairly wide range of 

sui- table for uwall 
but 
mountingr to control room heaters. Exceptional bargain at 9/6, plus 1/- post and insurance. Crackle finished and calibrated case, suitable for mountinz this (only minor adjustment) 5/- extra, 
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0000000300030000000033333332133003330300030030333003300330300330335 
Yaxley Switches 

AU new and unused and in first class 
condition. 

1 pole. 2 way 116. 1 pole, 3 way 1/6 
1 pole. 4 waY 1./9 1 pole, 5 way 216 
1 pole, 7 waY S/- 1 pole, 9 way 3/- 
1 pole, 11 way 3/- 1 pole, 12 way 3/3 
2 pole, 2 way 21- 2 pole. 4 way b/8 
2 pole, 5 way 316 2 pole, 6 way 3/6 
2 pole, 12 way 5/6 3 pole. 3 way 2/- 
3 pole, 6 way 3/6 3 pole, 12 way 8/6 
4 pole, 2 way 21- 4 pole, 3 way 3/- 
4 pole, 4 way 3/6 4 pole, 5 way 4/8 
4 pole, 6 way 5/6 4 pole, 11 way 10/6 
4 pole, 12 way 11 /8 5 pole, 3 way 3/6 
5 pote, 6 way 7/- 5 pole, 12 way 14/6 
6 pole. 2 way 2/6 6 pole. 3 way 3/6 
6 pole, 6 way 8/6 6 pole, 11 way 18/6 
6 pole, 12 way 17/6 8 pole. 2 way 3/6 
6 pole, 4 way 4/6 8 pole, 6 way 11 /8 
8 pole, 12 way 23/6 12 pole. 2 way 3/6 
12 pole. 5 way 18 /6 12 way fader 5/6 

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

Special prices for quantities. 

Battery Charger Bargain 
Components Would (Os( liure 

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

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

Convector 
Heater 

Just screw It 
together. Uses 
1250 watt copper 
clad element 
which gives off 
black beat. Will 
last a lifetime. 
Ideal for bed- 

room. it's so safe Complete In crackle 
finished case. £3.19.6, easily worth 
double. Carriage and insurance. 6/6. 

"Starlux 208" 
Solderless '3' TRANSISTOR. Ideal 
for home and holidays as no Aerial 
or Earth required. Enloy assembling 
and performance. Our solderless 
Terminals ensure perfect connections 
Using first grade Transistors and all 
parts incl. Earpiece for private 
listening. Will receive Luxemburg 
(the station of the stars) and other 
stations on both Medium and Long 
waves. Penlight Battery operated, 
37/8. Post and Insurance. 2/6. 

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

Bargain For Service 
Engineers 

You often come up against the old set 
that won't be parted with. For these 
we can offer bargain parcel of recti- 
fiers MU12 replacement and 1D5 
replacement. 1 x- government of 
course, six of each for £1. Post paid. 

THIS MONTH'S SNIP! 

Cabinet & Pick -up 
Cabinet for battery record player 
Size approx. 9x II x 5in, allows for 
7 x 4in, speaker and amplifier. Nicely 
covered two tone. Must have cost at 
least E2 to make. New and perfect. 
Offered whilst stocks last. 

ONLY 19/6 
Plus 4/6 post 
and insurance. 

O 
O 

O 
O 

O 
O 
O 

O 
O 
Q 
O 
O 
O 
O 

DO YOU EVER FORGET? 
't is Pocket Secretary could 

eliminate the trouble 
(often embarrassment) 
your forgetfulness causes 
you -she will stay in your 
jacket pocket and as fast 
as you can think she will 
capture and store -ideas 
notes-formulae-appoint- 
ments-anything you can 
say or sing( then at your 
demand she will play 
litern all back to you. 

Undoubtedly one of the smallest precision tape rec- 
orders made. Entirely controlled by push buttons, 
you can record and play back with the instrument In 
your pocket. It is a full function machine using stan- 
dard 4' tape and easy to replace batteries, Speaking 
and playing back Is from the same (crystal) micro- 
phone. 
Specifications: Dimensions: 65 x 24 x 1i, weight: 14 oz. 
recording time: 12 mina. rewinding time 4 mina, rec- 
ording system: D.C. Bias. erasing system: Magnetic 
erasing, wow and flutter: within 2% and frequency 
response: 500 -1,200 c/s (within -6db). 
Fries £14.14.0. Complete ready to work. 

O 
O 

PARCEL OF MICA O 
CONDENSORS O 

50 all very useful values. Total O 
list price over 1:b. Yours for 5 / -. 

O Plus 1/6. 
O 
O 

MINIATURE O 

MICROPHONE O 
American made. Dynamic type, O 
real bargain at 2/6. pies Bd. postage. 

O 
O 

8 
O 
O 
O 
O 

SIMMERSTAT HEATER 
REGULATOR 

A device for controlling the 
quantity of 

boiling 
delivered from an 

soldering iron (anything up to 
2,500 watts) Completely adjustable 

are 5 - each. Special snip price 5/ e 
15 /- each. Plus 1/6 post and 
Insurance. 

MULTI -METER BARGAINS! 
MODEL 200H ( Illus. on right). 20,000 ohms per volt, 20 
ranges comprising A.C. volts, S ranges up to I,000V D.C. volts, 
6 ranges up to 2.5KV, C.C. current, 3 ranges up to 26 ohms, 
resistance, 2 ranges up to 6 meg. capacity 2 ranges up to 0.1, 
decibels -20 to +22. Scale cornerwise to the equivalent of 
4 in. movement is a pocket size instrument measuring 41 x 
31 x lin. Complete with test prods, battery and operating 
instructions, price E6.19.6, post free. 
MODEL EPIOK. Similar in size and appearance to 200H 
except that this is 10,000 ohms per volt and maximum D.C. 
volts 1,200 instecd of 2.5K, also no capacity range. Price 
£5.19.6. Post free. 

ALL METERS BRAND 
NEW AND FULLY 

GUARANTEED 

C9 
O 
O 

O 

O 0 
O 
O 

O 
O 

O 

O 

MODEL TPSS. (Illus. on lef ). 20,000 ohms per volt, D.0 O 
volts, 5 ranges up to 1,000 A.C. volts, 5 ranges up to 1,000 1 

resistance, 2 ranges up to 10 meg., capacity 2 ranges up to Cl 

0.1 decibels -20 to +26. One switch control really beautifully 
made precision instrument, size only 31 x 51 x Ifin., price 0 
only E5.19.6. Post free. 
MODEL TP10. Similar in size and appearance to TP55, but O 
sensitivity 2,000 ohms per volt, price E3.19.6. Post free. O 
MODEL UI. A robust instrument of 1,000 ohms per volt O 
sensitivity. A.C. /D.C. volts up to 1,000 D.C. current up to O 
500, resistance up to 200K, size 51 x 34 x 2 }ins. complete with O 
test prods, single switch control, large easily read sole, 

O price only E2.19.6. Post free. 

O 

ELECTRONIC PRECISION 'EQUIPMENT LTD. 
O 

post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road, 

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

286 London Road, 29Stroud Green Rd., 520 high Street North 42 -46 windmill Hill, 248 High Street, O 

Croydon. Finsbury Park. N.4. Manor Park, E.12. Ruislip, Middx. Harlesden, N.W.10. 

Phone: CRO 6558 Phone: ARChway 1049 Phone: ILFord 1011 Phone: RUIsllp 5780 Phone:ELOar 4444 

Ralf day Wednesday Half day Thursday Half day Thursday Half day Wednesday Half day Thursday 
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ARMSTRONG AF208AM /FM 
RADIOGRAM CHASSIS 

* 
Band, 187-570M) * 7 Valves * 5 Watts Output * 15db Negative Feedback * Separate 
wide range Bass and Treble Controls * 
2 Compensated Pick -up Inputs * Frequency 
Response 30-22.000 c.p.s. t2db * Tape 
Record and Playback Facilities * Conti- nental Reception of Good Programme Value * For 3. 75 and 15 ohm speakers. 
Send S.A.E. for leaflet. 

PRICE £22.15.0 Carr. Free 

1962 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES B.W. 16 m.-60. LATEST NULLARD 
M.W.200 m.-860 m ECH8I, EF89, EBC81, L.W. 800 m. -2,000 m. EL84, EZ80. 

12-month guarantee. 
A.O. 200/250 v. 4 -way Switch; Short- Medium- 

S ohm Ouutput, 5 watts Chassis 135 x 5 2 f nn Glee dial, horizontal or vertical wording, size 
101n. s 441e. Aligned and calibrated. Isolated 
t3naela 

£9.10.0 clan. & In.. 4/6. 

SUMMER SALE PRICES 
New Boxed VALVES 90-day Guarantee 
024 6/-gE70 6/- EABC80 8/. PCL82 10/- 

193 Ó/- 8L60 8/. EB041 8/- P1S 10%- 

7L 8/. 657E 6/- 1113081 8/. P1.83 8/. 
284 

9/. 
/- 6ßN7 6/. ECHO %. PY81 8/- 

306 7/. 8140 6/- EF86 1 
9/- 

PY83 8 8% 604 0/=016 - 8/. EF89 8/-QP28 7/. 529 6/.12AT7 8/- EIS2 6/- 8P41 8/- 
6AQ7 

9/' 12AU7 S/. EL84 7/- feel 8/ 4/.12A17 71- EY61 9/- 022 7/ 6AM0 4/ 1211117 7/- EY80 9/. U5041 Sk- ean 0/-121(7 6/- EZ40 7/. 05081 9/- 6BA8 7/.12E8 14/. EZ80 7/- OPEN (1/- BBES 6/..12Q7 9/. EZ81 7/- UCH81 9/. BBWO 7/.25Y60 9/. E1148 1/. U0L82 10/- 604 6/- 3516 9/- HABC8010% UCL89 lid- 6D8 6/- 85Z4 6/- HVE2A 6/- UF89 9/- ace 
6He 1/- `/- HMO 8/- UTA1 t/- KT76 - 8/- UY41 7/. 6J5 
6J6 

DAMN 8/- MU14 7/- UY86 7/- 5/. 
0.f70 

- DF98 8/- P0084 8/- UU9 7/- 

6Ea - 
N. DIEM Si- PCF80 9/- V 1(160 7/- 6/- DIN 8/- PCFBS 8/- W81 0/- 

LE. TRANSFORMERS 7/6 pair M K/s Slog Tuning Miniature Osa, 8 s 1 s lin. 
RIO Q and good bandwidth. Data sheets. 

NEW 
ELECTROLYTICS 
TUBULAR TUBULAR 

1/320V 9/- 60/860V 6/S 
100/25V 9/. 
250/26V 9h 
500 /12V 8/. 
8 +8 /450V 8/e 

2/350V S/8 
4/450V 2/8 
8/460V 9/9 
16/430V 8/- 
12/450V 8/9 
2p/y0, 1/ 8+18I450V 8/9 

MP86V :J14+14/450 V 4/2 

MAW S2+ 12/160V 4/8 

FAMOUS 
MAKES 

CAN TYPES 
18/450V 6/- 
32/350V 4/- 
100/270V 5/8 
2,000 /6v 4/- 
5,000/6V 5/. 
32 +32/350V 5/- 
32 +32/450V 6/- 
32+32+32/350V7/- 
50 + 50/360V 7/- 
64 +120 /330V 11/6 
100 +900 /276V 16/9 

COMPLETE RADIO 
L5.19.6. post free 

4 Mollard valves, 51n. speaker, 
Superhet Circuit. BRANS NEW. 
Size 9 z 6 z 5tm, high. Tested by us ready for ais. 1(0/250 v. A.0 .-D.C. Maine. 

DE LUXE MODEL as illustrated with illuminated dial, Fully tunable over Medium and Long Wave. 12 -month Guar- 
an tee. 

MA/NS TRANSFORMERS 800 /960 v. S.C. 
Portage 2/. sash transformer. 

STANDARD, 260-0.250, 80 mA, 6.8 w. 3.6 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 s. 6 v. 
2 a. or 4 v. 2 a. 26/6, ditto, 360 -0.360 ., 29/6 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a 10 /6 
MIDGET, 220 v. 46 mA, 6.3 v. 2 s. , 16/6 
SMALL, 220- 0.220, 60 mA, 6.3 v. 3 a. 17/8 
STD 250. 0.250, 85 mA, 6.3 v. 8.6 a. 17/6 
HEATER TRANS. 6.3 v. If amp. 7/8 
Ditto, tapped sec. 2, 4, 8.3 v., 14 amp. 8/6 
Ditto, sec. 6.3 v. 3 10/8 
GENERAL PURPOSE LOW VOLTAG, 2 amp. 
8, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24, 30 v. 88/9 
AUTO TRANSFORMERS, 150 w. 22/6 
0, 120, 200, 250, 260 v., 500 w. , 82/5 
NULLARD "610" Mains trandormer 80/- 
PARMEEO MAINS TRANSFORMER. Made for 
special contract, the ratings can safely be 
doubled. Guaranteed 2 years. Primary 0.110. 
210. 230.250 v. H.T. 300.0.300 v. 50 mA. L.T. 
6.8 v. 1.8 amp. Size 4 x 34 x 31 In. Weight gib. 
Poet 2/6 .. 
MAINS POWER PACE. size 81 x 40 x 4 in. 
with mains transformer, metal rectifier and 
oundeneers to provide emoothed H.T. output 
220 v. 45 mA. D.C., L.T. 6.3 v. 2 a, Centre 
tapped. All ready built on a strong metal obeels, 
Brand New. Bargain. Post 2/6 ,. 29/S 

O.P. TRANSFORMERS. Heavy Duty 60 mA, 4/0. Multiratlo, push -pull 7/6. Ditto, 10 w., 15/6. Mini- 
ature, 384m etc., 5/9. L.P. CHOICES 15/10H. 60/65 
mA, 5/ -; 10 H., 85 mA, 10/8; 10 H., 180 mA, 14/ -. FULL WAVE BRIDGE SELENIUM RECTIFIER; 
2 6 or 12 v. 1t amp., 8/9; 2 a., 11/8; 4 a 17/9. 
CHARGER TRANSFORMERS. Tapped Input 200/ 
260 v. for °barging at '2, 8 or 12 v., 14 amps., 15/8. 
2 amps., 17/8; 4 amps., 22/8. Circuit included. 
4 AMP CAR BATTERY CHARGER with amp. 

Leads, Fuse case. etc., for 6 V. or 12 v., M/9 

B O OK S list S.A.E 
40 Circuits for Germanium Diodes 3/. 
High Fidelity) Speaker Enclosure, 5/. Valve and TV Tube Equivalents, 9/8 TV Fault Finding, 5 / , Quality Amplifiers 4/8, 
Radio Valve Guide, Books 1. 2, 3 or 4, 5/- each. 
Translator Superhet Receivers, 7/8. Practical Radio Inside Out. 3/6. Master Colour Code Chart, nModes. 7/6. 

4 TRANSISTOR PUSH -PULL AUDIO 
alas 3 x It x ;. AMPLIFIER 

A ready built miniature push -pull amplifier with Input and output transformers, 4 translators. 
Ideal for use with record players, intercom., etc. 
Complete with full instructions and circuit. 
Price 52/6 9v Bett, 2/3. 201n. Speaker 16/- 

l'. R. r. BOOSTER TRANSFORMERS 
for heater cathode short circuit, or 
tubes with failing emission. Full instructions supplied. mains Input. 
'l'ype A optional 25% and 50% boost 
2v. or 4v. or 6.3v. or 10.6v. or 12.6e. 
State voltage regd. PRICE 108. 

LOUDSPEAKER P.M. 8 OHM. 24, 3, 41a., 19/0 
610. Roy 17/6; Sis. Plassey, 19/6; 71n. z 41n. Rola 
l8 / -; 611.. Roi., 18/9; 10 x sin. 17/0; loin. Roy 
80/ -; 41n. Tweeter. 26/ -; 12ta. R.A. S0/ -; 134 x Ota. 
Double Cone E.M.I. 46/, 
STENTORIAN HF1012. 10in. 3 to 16 ohms, 10 w.95/. 
35 ohm, 7 x 4in., 25 / -; 311m, 18/8, 

BAKER SELHURST 
LOUDSPEAKERS 

Details B.A.E. 
12ín, Baker 16w. Stalwart 
3 or 10 ohm., 45. 13,000 

121e. Stereo, Foam Sus- 
pension. 12w., 36. 16,000 

88.17.8 
1.2ín. Baker Ultra Twelve, 
20 c.p.e. to 25 kc /s. 517.10 
13in. Auditorium, 33 w., 
Base. 20 c.p... to 12kc /e, 618 
Details and Enclosure 
plans S.A.E. 
TWIN GANG TUNING CONDENSERS. 386 pP miniature lire. x 141a. x lila., 10 /-, 500pF Standard with trimmer., 9 / -; midget, 7/6; with trimmer, 9 / -; 
600pF slow motion tuning, Standard or midget, 9/r 
SMALL 3 gang 500 pF, 17/ -, 
SINGLE 25 PF, 50 pF, 76 pP, 100 OF, 160 pF, 6/0. 
Solid dielectric 100, 300, 500 sr, 8/0, 
CONDENSERS. New stook, 0.001 mid. 7 kV, 
T.C.C., 6/6; Ditto, 20 kV, 9/6; 0.1 mid., 7 kV, 9/0. Tubular 600 v. 0.001 to 0.06 mid., 9d.; 0.1, 1/ -; 
0.26, 1/6; 0.6/500 v., 1/9; 0.1/350 e., 9d.; 0.1/2,000 e. 
0.1/1,000 v 1/9; 0.1 mid., 2,000 volts, 8/0. 
CERAMIC COEDS. 600 v. 0.3 pP to 0.01 mid., 9l, 
SILVER MICA CONDENSERS, 10% 6 pF to 500 pP 
9d.; 800 pF to 3,000 pF, lh Close tolerance f 1 pF) 2.2 pF to 47 pF, 1/., Ditto 1% 60 pP to 815 pF, 1/ -; 1,000 or to 5,000 pF, 1/9. 

498 kc /s SIGNAL GENERATOR Price 15 /, Uses S.F.O. Unit, ZA 30038 ready made with valve ISO. POCKET SIZE 20 z 45 x lin- One resistor to 
change, full instructions supplied. Battery 8/8 extra 89V 14V. Details S.A.E. 

WAYEGHANGE SWITCHES 
8 p. 4 -way 2 wafer long epindls. 6/6 
2 O. 2 -woy, or 2 P. 6 -way long spindle or 4 p. S- 
way or 4 p. 3 -way long spindle. , 
3 p. 4 -way, or 1 p. 12 -way long spindle 8/6 
Waveohange , MATITS ", Wafers avail- able; 1 p. 12 way. 2 p. 8 way. 3 p. 4 way. 
4 p. 3 way, 8 p. 2 Way. 1 wafer switch, 8/8; 
2 wafer switch, 12/8: 3 wafer switch, 18/ -: additional wafers up to 12. 3/6 each extra. 
Toggle Switches. e.p,. 2/ -; d.p., 8/8; 
d.p.t.d., 4/ -. Ex. Govt. s.pd,t., L. 

C1t1S'1'AL MIKE INSERT, 8/8 Precision engineered. Midget size 

ACOS 38.1 DE LUXE STICK MIKE 35/- T4L QUALITY STICK M`KE 25/- 
e P int. l er {Gd. /3. Engl. andd Am, 

5 and 7 pin, 1/-. MOULDED Mazda and int. Oct. 8d.; ß7G. BOA, B80, BOA, 9d. B7G with can, 1/8. BOA with can. 1/9. Ceramic EF50, B7G, BOA, int. oct., Si-. B70, H9A cans, 1/- each. 
Quality 2 -Stage HI -F1 AMPLIFIER 
A.C. only, 200 -250 v. Valves ECL88 and EZ80. 3 watt quality output. Mallard tone circuits. bass boost, treble and volume Controls. Separate engraved front -panel with de -luxe finish. Heavy duty output transformer 3 ohm. Shrouded mains transformer. Stove 
enamelled chassis size Sin. E Sin. x Sin. Bargain Price 24.10.0. Circuit supplied, 

T ORIGINAL 

RADIO COMPONENT 
Our written guarantee with every purchase. Bus 133 or 88 pase door 

B.R. Station Bathurst NEW COMPONENT LIST 1/. 
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Volume Controls 
Linear of Log Tracks. 
Long spindle. Midget 
5 K ohms to 2 Meg. 
L /B, 8/ -; D.P., 4/6; 
8teeeo L/B 10 /6; DP 14/8 

80 CABLE COAX 
Semi -air spaced tim 
Stranded / core. 6d.yd. 

60 yds. 2.5 /- 
Fringe Quality 

I d. Air .pan 1 Y 

TELESCOPIC CHROME AERIALS. 13111. extending 
to 43111., 8/6 ea. Coax Adaptor Plug, 1/8 extra. 
TRIPLEXERS Bande I, U. DI .. 12/6 
COAX PLUG 1/- LEAD SOCKET . 2/- 
PANEL SOCKETS 1/- OUTLET BOXES 4/6 
BALANCED TWIN FEEDER yd. 8d. 80 or 300 ohms. 
DITTO SCREENED per yd. 1/6. 80 ohms only. 
WIRE -WOUND POTS, 3 WATT. Pre -set Min. 
TV Typer. All values 10 ohms to 25 K., 8/- ea. 
SO K., 50 K., 4/ -. (Carbon 30 K., to 2 meg., 3 / -). 
WIRE -WOUND 4 WATT Pote. Long spindle. 
Value, 10 ohms to 50 K., 6/6; 100 K., 7 /6. 
PHILIPS TRIMMERS, 0.10 pF, 3 -30 pF, 1/ -. 
TRIMMERS, Ceramic. 30, 50, 70 pF, 9d.; 100 pF, 
150 pF, 1/8; 250 pF, 1/6; 500 pF, 750 ph', 1/9. 
TV etc. TRIMMER, 1000 pF, with knob, 2/ -. 
RESISTORS. Preferred values. 10 ohms to 10 meg.; 
} w., 4d.; f w., 4d.; 1 w., 64.; 1f w., 8d.; 2 w., 1 / -. 
HIGH STABILITY. i w., 1%, 2/ -. Preferred valued. 
100 to 10 meg. Ditto 5 %, 100 to '22 meg., 91. 
s watt 1/3 i 

WIRE -WOUND RESISTORS , 
10 ohms- 10,000 ohms 10 watt 

16 watt 
19.5K to 50K 10 w. .. .. .. .. 3/- 

2/- 
2/- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play 71n, reel, 2,400ft. 60 /- 
51n. reel, 1,2001t. 37/8 

Long PIN 
5fIn. creel, 120011 23/6 
Sin. reel, 900ft. 18/8 

Spare 
Plastic 
Reels 

3in. 1/6 
4111. 2/- 
5m. 2/- 

Btsadatd 710. reel, 1,200(1. 25/- 5f in. 2/- 
Sin. reel, 800(1. 16/- 7111. 2/8 

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

Leaflet with full detalls.S.A.E. 
CRYSTAL SET BOOKLET, 1 / -. 
CRYSTAL DIODE B.E.C., 2 / -. 0E104, 4/, OA81, 8/ -. 
HIGH RESISTANCE PHONES. 4,000 ohms, 15/- pr. 
SWITCH CLEANER. Fluid squirt spout, 4/6 tin. 

HIGH GAIN TV PRE -AMPLIFIERS 
BAND 1 B.B.C. 

Tunable channels 1 to 5. Gain 18dB. 
or 

with power pack.t Details 9Od. (P 
49/6 
°84 

valves valves if preferred.) 
BAND IU I.T.A. -Same prices. 

Tunable channels 8 to 13. Gain 17 dB 

"6 + I" TRANSISTOR RADIO 
MEDIUM AND LONG WAVE KIT 
First class components to make a 6 
transistor 2 wave band superhet chassis 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, printed circuit, Olin. x 2fin., but 
EXCLUDING speaker and cabinet. 
Simple instructions 1/8 (Free with 
kit). 
Speakers, 35 ohm. 7 x 4in. 25/- £4.55.0 Mn. 22/6, 31in. 19/8. 

1/16111. Paxolln Panels, 10 x 8ín.. 2/ -. 
Miniature Contact Cooled Rectifiers, 
260V 50mA. 7/6: 250V 60mA. 8/6; 250V 
85mA. 9/8; 200 mA, 21 / -: 300mA. 27/6. 
TV etc., Silicon Sub: Mln. Rectifier. 125V. 
300mA. 6/6; 250V. 300mA. 14/6. 
Selenium Rect.. 300V 85mA, 5/ , 
Coils Wearite "P" type. 3/- each. 
Osmor Midget "Q" type, adj. dust core. 
from 4/- each. All ranges. List S.A.E. 
Teletron D.W.R. L. and Med. T.R.F. 
with reactions. 4/-. Med. wave D.R., 3 /6. 
Ferrite Aerials, M.. 8/9: M. and L., 12/6. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits, 10 /- each. 
Ferrite Rods, 8 x lin., 3/-; 8 x 5 /161n., 3/ , 
H.F. Chokes, 2/6. Osmor QC1, 6/9. 
T.R.F. Coils. A/HF. 7/- pair; HAX. 3/-, 
Repanco DRR2, 4/ -. DRX1, 2/6. 
Radio Screwdriver. Sin., 6d. 
Neon Mains Tester Screwdriver, 5/ -. 
Solder Radiograde, 4d. Yd., tlb. 5/ -. 
Black Crackle Paint. Air drying, 3/- tin. 

TV Plug -in "V" Aerial '16/6 
JACKS. English open circuit, 2/6. Closed circuit, 
4/3. Orundig type, 3 pin, 1/3. 
JACK PLUGS. English, 8/ -; Screened, 4/ -; Oruadlg, 
3 pin, 3/8. 
Wirewound Ext. Speaker Control, 100 8/-, 
ALADDIN FORMERS and cores, fin., 8d.; lia lid. 
O.3in. FORMERS 5937 or 8 and cane TV1 or 2, Itm 
eq. x 2 }in. or fin. sq. x 1 })n 2/- with cores. 
SLOW MOTION DRIVES. 6:1, 2 /3. 
SOLON IRON, 25W, 200V or 230V, 24/ -, 
ANTEX SUB -MIN IRON 13w. 200 or 240 v. 29/6. 

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

Aluminium Chassis, 18 a.w.g. Plain 
undrilied, 4 sides, riveted corners. 
lattice fixing holes. 2ifn. sides, 7 x 4111. 

8 / /6; 14 xi 11111.. 10 /6 ?l5 x 141n. Y12/6; 
18 x 16 x 3in.. 18/8. 
Aluminium Panels, 18 s.w.g., 12 x 12ín. 
4/8; 14 x 9111., 41 -; 12 x Bin., 3/ -: 10 x 71n., 
2/3: 8 x 6in., 2 / , 

MAINS DROPPERS. Midget adjustable sliders, 
0.3A, 1,000 ohms, 5/ -; 0.2A, 1,200 ohms, 5/ -; 
O.l5A, 1500 ohms, 5/ -; O.lA, 2,000 ohms, 5 / -. 
MIRE TRANSFORMER. 50 -1, 3/9. 
P.V.C. Conn. Wire, single or stranded, 24. yd. 
Sleeting, lor2mm, 24.; 4mm, 8d,; 6 mm, 5d. yd. 
SPEAKER FRET. Gold cloth, 17 x 251m, 5/ -; 26 z 
35ín., 10/ -. Tygan, various colours, 52ín. wide bum 
10 /- ft.; 26ín, wide, from 5/- ft. Samples, S.A.E. 
Expanded Metal, Gold, 12 x 12ín., 6 / -. 

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

and other timebase components. Most 
makes available. S.A.E. with all enquiries 
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MONARCH RECORD PLAYER 
Kit with ready built amplifier, speaker 
and cabinet. 
txr. and itia. 51. EI2.IO.O 

e.ee.rr slw 

wM.,.- ayr .vr 
Garrard deluxe auto -player kit 

£14.10.0 ° detail s w e- 
With finest quality AUTOCHANGER 
RC121 (plug -in xtal head). Ready 
built 2 -valve amplifier. Loudspeaker 
and contemporary styled Portable 
Player Case. 

All Items guaranteed to fit together 
perfectly, can be assembled in thirty 
minutes, full instructions supplied. 
4 Speed Autochanger, B.S.R., U.A.14 67.10.0 

B.S.R., U.A.12 Stereo /Mono .. 28.5.0 
Garrard Model Autos0m .. .. 67.19.6 

4 Speed Single Players, EMI .. .. 60.5.0 
Garrard TA Mk.11, GC8 Head .. 88.0.0 
Garrard Model 45P GCB .. .. 58.17.8 
Garrard 4HF Transcription .. 217.19.6 

Amplifier player cabinets (except 4 H.F.) 70/- 
2 -valve amplifier and 61ín. speaker .. 96 /- 
3 -valve amplifier and Olin. speaker 106/ - 

Wired and tested ready for we web above. 
All sapphire styli available from 8/ -. 

"REGENT" 4 VALVE 

RANGE 
VALVES 

KIT PRICE 
£6. 6. 0. 

carr. 4, - 

PRINTED CIRCUIT BATTERY 

PORTABLE KIT 
Medium and long wave. Powerful 7 x 41n. 

high Flux Speaker. T.C.C. Printed Circuit and 

condensers. Components of finest quality 
clearly identified with assembly instructions. 
Osmor Ferrite Aerial Coils. Resin, covered 
attache case cabinet. Bee 121n. s 8ín. s dim 
Batteries used B126 (1,5513) and A1/35 (1,5040). 
10 /9 extra. Inetruetions 9d. (free with kit.) 

COMPONENT SHOP 331 WHITEHORSE ROAD 

SPECIALISTS WEST CROYDON 

Telephone: THO 1665 
(Export welcome. 

nd extraS 
rend/Same 

postape) Post 1/-, unless otherwise stated. C.O.D. 2/-. 

ARDENTE Transistor Transformers 
Type D3035. 7.3 CT; Push -Pull to 3 obme 
for OC72, etc., 1 x f x fin. 9/8 
Type D3034. 1.75 - 1CT. Push -Pull Driver 
for OC2. etc.. 1 x I x fin. 9/8 
Type i1ì058. 11.5 1 Output to 3 ohms for 
0072. c.. 1 x I x fin. 9/8 
Typé 0167, 18.2 . 1 Output te 3 ohms for 
0072, etc., 2 x i x ;ln. 12/- 
Type D239, 4.5 : 1 Driver Transformer. 10 /- 
Type D240 8.5 : 1 Driver Transformer. 101- 

ARDENTE VOLUME CONTROLS 
Type VC1545, 5K with switch, dia. 0.91m., 5/8. 
Type VC1760, 51( with switch, dia. 0.71n., 10/6 
Deaf aid ear piece xtal or magnetic, 7/6. 

WEYRAD 
COILS AND TRANSFORMERS FOR 
2 -WAVE TRANSISTOR SUPER- 
RETS 

AND FERRITE IROD AERIAL 
Long and Medium Wave Aerial -RA2W. 

I On 61n. rod, 208pF tuning. 12/6 

OsCoil P50 /1AC. 176pF tuning. 5/ c 4 
1st and 2nd I.F. Trans.- P50 /2CC. 470kc/s 
11/161n. dia. by fin. 5/7 each, 
3rd I.F. Trans.- P50 /3CC. 8/- 
Spare Cores. 811. each. 
Driver Transformer- LFDT4. 9/8 

PrintedaCCi cuit -PCA1. Size 21 x Bt n. 
Ready drilled and printed. 9/8 
Volume Control, 5K -DP. 4/8 
7 a 41n., 35 ohm Speaker. 25/- 
3}ín. round 35 ohm speaker. 19/6 
24 Fixed Resistors. 10 /8 
18 Fixed Condensers. 21/- 
Tuning Gang with trimmers. 10/6 
6 Mullard Transistors and diode. 42/8 
Constructor's Booklet. 2/- 

NEW MULLARD TRANSISTORS 
OC71 8/-, OC72 7/8, OC81D, 7/6, 0081. 7/6. 
0C44 8/9, 0C45 8/9, 0C171 10/6, AF117 9/6 
Sub Miniature Condensers. 0.1 mid. 
30 v. 1/3. 1, 2. 4. 5. 8, 18. 26. 30. 50. 100 
mid. 15 volt, 2/8 each. 

B.B.C. Pocket 2 Transistor. M.W. 
and L.W. Radio Kit, 22/8. 
Miniature sarpieoe, 7/8. Batt. RS 
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Easy -to- build kit sets highest quality at lowest cost 
filé 

0.18.014 

DX-40U 

AMATEUR TRANSMIT- 
TER. Model DX -40U. Self - 
contained. 80 -10 m. Power 
input 75 w. C.W., :0 w. peak, 
C.C. phone. Output 40 w. to 
aerial. Provision for V.F.O. 

£33.19.0 

AUDIO SIGNAL GENERATOR. Model AG -9U. 10 es -100 
kc /s, switch selected. Distortion less than 0.I %. 10 v. sine wave 
output metered in volts and dB's ... _ ... ... ¿21.9.6 
VALVE VOLTMETER. Model V -7A. Measures volts to 1,500 
(D.C. and R.M.S.) and 4,000 pk to pk. Res. 0.10-1,000 Mû. D.C. 
input impeded. 11 Mfg. With test prods, leads and standardising 
battery ... ... ... ... ... ... ... 113.18.6 
R.F. SIGNAL GENERATOR. Model RF -I U. Gives accurate 
source of R.F. up to 100 Mc /s on fundamentals and 200 Mc,s on 
harmonics. Up to 100 mV output on all bands. ... 612.15.6 
SINGLE SIDEBAND ADAPTOR, Model SB -10U 

May be used with most A.M. trans- 
mitters. Less than 3W R.F. input 
power required for IOW output. 
Operation on 80, 40, 20, 15 and 10m 
bands on USB, LSB or DSB L39.5.0 
HI -FI I8W STEREO AMPLIFIER 
Model S -99. Ganged controls. 

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

tion. Printed circuit construction ... ... ¿27.19.6 
HI -FI AM /FM TUNER. Tuning range: FM: 88 -108 
Mc /s. AM: 16 -50, 200- 550, 900 -2,000 m. Tuning heart 
(15.5.6 incl. P.T.) and I.F. amplifier (620.13.0) sold separ- 
ately. Printed circuit board ... ... Total 625.18.6 
SHORTWAVE TRANSISTOR PORTABLE. Model 
RSW -I. Two short bands, trawler and medium L22.8.0 

6- TRANSISTOR PORTABLE. Model UXR -I. 
Prealigned I.F. transformers, printed circuit, 7 x 4in., 
high flux speaker. Real hide case ... ... ¿14.3.0 
TAPE RECORDING /PLAYBACK AMPLIFIER 
Stereo (TA -IS) ... 624.10.0 Monaural (TA -IM) 119.2.6 

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

E19.10.0 

MALVERN 

AMATEUR TRANSMIT- 
TER. Model DX -I000 
Covers all amateur bands, 
160 -10 m. 150 w. D.C. input. 
self contained with power 
Supply. Modulator, V.F.O. 

174.19.0 DX -1000 
Sin. OSCILLOSCOPE. Model O -12U. Wideband amplifiers 
essential for TV servicing. F.M. alignment, etc. Vertical freq. res- 
ponse 3 c /s -5 Mc /s without extra switching. T/B covers 10 es-500 
kc /s in 5 ranges ... ... ... .. ... ... 638.10.0 
PORTABLE SERVICE OSCILLOSCOPE. Model OS -I. Compact portable scope ideal for servicing and general work. Y amplifier sensitivity 10 mV /cm; response. 3 dB 10 c /s -2.5 Mc /s. Time base 15 c/s -150 kc /s. Printed circuits. Case 71. x 41 x 12 }in. long. Wt. only 10}1b. ... ... ... ... ... 619.19.0 
THE "MOHICAN" GENERAL COVERAGE 
RECEIVER, Model GC -I U. Fully Transistorised 
Including 4 piezo -electric 
transfilters. Excellent port- 
able or general purpose 
receiver for the amateur and 
short -wave listener. £39.17.6 

VAR. FREE. OSCIL- 
LATOR. Model VF -I U 
Calibrated 160 -10 m. 
fundamentals 160 and 40 
m. Ideal DX-40U and sim- 
ilar transmitters. 61 1.17.6 

HI -FI F.M. TUNER. Tuning range 88 -108 Mc/s. Tuning 
Unit (FMT -4U) with 10.7 Mc /s I.F. output (63.2.0 inc. 
P.T.) I.F. Amplifier (FMA -4U) complete with cabinet 
and valves (612.6.0) ... ... ... Total 615.8.0 
6-W STEREO AMPLIFIER. Model S-33. 3 w /chl. 
inputs for radio -tape and gram., Stereo or Mono ganged 
controls. Sensitivity 200 mV. ... ... 613.7.6 

SINGLE CHANNEL AMPLIFIER. Model MA -12. 
10 -12 watt Hi -Fi amplifier. Extremely low distortion 
and wide frequency range ... ... ... L11.9.6 

S-99 

AM/FM Tuner 

. 
..... y .. 

. 

TA-IS 

GC-1U 

Money Saving "PACKAGED 
DEALS" of Complete Stereo 
Equipment from £46.6.0 

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

STEREO HEAD PREAMPLI- 
FIER USP -I. Ideal for boosting 
tape -head output and low output 
pick -ups (e.g. Decca ffss) 17.7.6 

HI -FI SPEAKER SYSTEM. Model 
SSU -I. Ducted -port bass reflex cabinet 
"in white." Twin speakers. Pedestal 
model ¿11.19.6. Bookcase model. 

LI I.S.O 

"COTSWOLD" HI -FI SPEAKER 
SYSTEM. Acoustically designed en- 
closure "in the white" 26x23 x 15 #in. 
12ín. bass speaker with tin. speech 
coil, elliptical middle speaker. Pres- 
sure unit covers the full freq. range 
of 30- 20,000 c /s., complete with 
cross -over unit, level control, etc. 

623.4.0 
AUDIO & DO -IT- YOURSELF 

accessories also available 

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

Please send me FREE CATALOGUE (Yes /No)____ 
FuU details of model(:) 

NAME 

ADDRESS 

COTSWOLD 

L PW11 

DAYSTROM LTD. 
Dept. P.W.11, GLOUCESTER, ENGLAND 

A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST- SELLING ELECTRONIC KITS 
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= Editorial and Advertisement = 
Offices: P. 
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E George Newnes, Ltd., Tower House, 
E Southampton Street, W.C.2. E 
E co George Newnes Ltd., 1962 EE 
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E Canada - - - - £1.5.0 per annum E 
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E The Editor will be pleased to consider 
= articles of a practical nature. Such 
= articles should be written on one side E 

thetnamep nd yddraensad 
of the sender. E 

= Whilst the Editor does not hold himself = 
= responsible for manuscripts, every 
E effort will be made to return them if a = 
= stamped and addressed envelope is E 
= enclosed. All correspondence intended E. 
E for the Editor should be addressed: E 
= The Editor, PRACTICAL WIRELESS, = 
E George Newnes, Ltd.. Tower House, E 
E Southampton Street, London, W.C.2. = 
E Owing to the rapid progress in the E 
E designs of wireless apparatus and to = 

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

no warranty that apparatus described E 
in our columns is not the subject of = 

= letters patent. _ 
E_ 

graphs 
in all drawings, photo- E 

E PRACTIscm. 
articles ipubspecifically E 

E reserved throughout the countries = 
signatory the = he U.S.A. Reproductions imitations E 

= of any of these are therefore eTpressly = 
E forbidden. PRACTICAL W*ium--- E 
= incorporates "Amateur Wireless." 
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Editorial .. 
= Round the World of Wireless 
E The Savoy VHF Tuner... ... 

Hi -fl Output Transformer 
E Vintage -model or F.M. Tuner 
E Increasing Ohmmeter Ranges 

The Auditron ... .. 
E The Finishing Touch 
= Radio Components and their 
E Functions 
= Universal Test Oscillator ... 
= The Mayfair Pre -amplifier ... 

Wideband Masthead Amplifier 
E Transportable A.C. Superhet 
E Reflezing the P.W. Minuette ... 
E Central Control Amplifier ... 
E Servicing Tape Recorders ... 
E Anodising Aluminium... ... 
E Trade News .. 
E Short Wave Listeners' Log ... 

Club News .. ... 
E Letters to the Editor ... ... 

TWO NEW BLUEPRINTS 
INCLUDED in this issue of P.W. is the second in our current 

series of free blueprints, dealing with a pre -amplifier and a 
VHF tuner. 

The Mayfair pre -amplifier has been specially designed to feed 

the Strand amplifier (which was the subject of the October blue- 

print) but it can be used equally well with any other high quality 
amplifier requiring an input of up to 250mV. 

The Mayfair has all the features one expects from a versatile 
control unit, including a choice of five separate input circuits, 
treble and rumble filters, treble and bass cut -and -lift controls and 
two outputs -normal output for feeding the power amplifier and 
an auxiliary output for feeding a tape recorder. 

The other side of the blueprint features the Savoy VHF tuner. 
This incorporates a turret tuner which can be switched to the 
three BBC Band II F.M. programmes plus two positions for Band 
I and Band III Television sound (A.M.) The turret is supplied 
ready trimmed and fitted with the appropriate coils. In the inter- 
ests of quality, the discriminator is of the Foster -Seeley type, 

which permits the use of A.F.C. 
The December issue of P.W. will also contain a free double- 

sided blueprint to complete the present series. 

A P.W. FILM SHOW 

ON February 1st, 1963, beginning at 7.30 p.m., a film show is 

to be held at Caxton Hall, Westminster, London. As in 
previous years this show has been arranged in collaboration with 
Mullard Ltd. and will include the showing of the two films "Fuel 
for the Future" and "The Electroneers ". 

Readers are invited to apply to these offices for free tickets 
which are now available. When applying for tickets, please en 
close a S.A.E. (which must measure at least 3k x 6in.). 

RADIO SHOW INTEREST 

ALTHOUGH the Radio Show has come and gone, many in. 
teresting facts continue to emerge from those hectic two 

weeks. 
A research team acting on behalf of Bush Radio Limited took 

a 12k % test sample and found that of the 350,620 visitors in ten 
days, no fewer than 138,277 spent a considerable time in their 
clients' demonstration room. In addition 72,739 visitors passed 
through the main stand and the information desk dealt with a 
total of 12,062 firm enquiries. 

Yet, despite this obvious interest by the public (and by the 
dealers) many firms considered it not worth while exhibiting. We 

wonder exactly why? 

a muunnunnunununuuuumnuuuunun1uu11111111111111uiuuuuuunuuuuliuumllauiuna 

Our neat Issue dated December, will be published on November 7 . 
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NEWS AT HOME 
AND ABROAD 

Broadcast Receiving Licences 
THE following statement shows 

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

Region 
London Postal., 
Home Counties .. Midland 
North Eastern .. .. .. North Western .. Smith Western 
Wales and Border Counties . 

Total England and Wales .. Scotland 
Northern Ireland .. .. 

Grand Total .. .. 

.' 

.. 

.. 

.. 
.. 

Total 
841,529 
594,582 
430,218 
456,068 
391,408 
349,789 
199,284 

.. 

.. 
3.081.852 

327.135 
109.340 

.. 3.498.327 

Extension to A.A. Radio Network 
OVER 1,200 square miles of 

North -East England were 
recently added to the area 
covered by the Automobile 
Association's radio - controlled 
breakdown services with the 
official opening of a new A.A. 
area headquarters at York. 

The new Fanum House serves 
the North and East Ridings of 
Yorkshire and is the third A.A. 
office to be established in 
Britain's largest county, the 
others being at Leeds and 
Sheffield. 

Radio emergency services are 
available from the new office 
from 8 a.m. until 11 pm., calls 
So the office outside those hours 

ßoN .\\\t w0colt' ZRELES 

November, 1962 

being switched automatically to 
the A.A. office in Leeds, from 
which help is forthcoming at any 
hour of the day or night. 

New Experimental Dish Reflector 
A. 30ft diameter experimental 

dish reflector has recently 
been produced at Marconi's 
mechanical engineering works at 
Felling, Co. Durham. It has 
been designed to operate at 
wavelengths down to 3cm and an 
intensive programme of load and 
deflection tests has been arranged 
for it. 

Several new production tech- 
niques had to be devised in order 
to ensure a sufficiently high 
degree of precision and this large 
dish has been manufactured with 
a measured surface accuracy of 
better than 20 thousandths of an 
inch standard deviation. Reflec- 
tors of this type working at 

these high frequencies are likely 
to find increasing use in the field 
of satellite tracking. 

Transistors Replace Valves in 
U.K. -Belgium Cable 

TRANSISTORS will take the 
place of valves in the U.K: 

Belgium submarine cable when 
new repeaters are inserted in the 
cable in mid -1964. This will be 
the first British cable using tran- 
sistors and will provide a big 
increase in circuit capacity. 

An order for transistorised 
repeaters has been placed by the 
Post Office, working in partner- 
ship with the Belgian Regie des 
Telegraphs et des Telephones. 

The cable, laid in 1948 
between St. Margaret's Bay, 
Kent, and La Panne, at present 
carries 216 telephone circuits and 
by inserting two transistorised 
repeaters the capacity will be 

A start has already been made on the new radio tower which will house 
the Museum Telephone Exchange. in London, and will also be used for 

radio and television broadcasting. 
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raised to 420 circuits of standard 
CCITT quality for 4kc /s spacing. 
The cable, which is 47.5 nautical 
miles long, is a single coaxial 
cable of 1.7ín. diameter in which 
the polythene core incorporates a 
partial air space. 

It is the largest type of sub- 
marine coaxial telephone cable 
in service, but, since it was laid, 
the rapid development of sub- 
merged repeaters has made the 
use of such large and expensive 
cables less attractive. 

An essential feature of the 
submerged repeater is the 
emphasis on reliability and, as 
one of the factors to achieve this, 
only components of proven 
reliability are incorporated. The 
transistor offers obvious advan- 
tages for a submerged repeater 
because its power requirement is 
substantially less than that of a 
thermionic valve of similar 
capacity; this should give an 
advantageous reduction in power 
feed voltages for a long system 
using many repeaters in tandem. 
However, until it has been estab- 
lished that transistors will meet 
the exceptional reliability 
requirements they will not be 
incorporated in submerged 
repeaters for use on long routes. 

The present system uses fre- 
quency bands of 60- 956kc /s and 
1152- 2048kc /s for the 216 circuits 
now in service; the new system 
will use bands of 312- 2044kc /s 
and 2544- 4276kc/s and the tran- 
sistorised amplifier in each 
repeater will therefore be 
operating in the band from about 
0.3 to 4.3Mc /s. 

It is expected to have the 
repeaters ready for insertion in 
the cable by about the middle of 
1964. 

Experimental Transmissions of 
Stereophonic System 

SINCE 1958 the BBC has been 
making experimental stereo- 

phonic transmissions on alternate 
Saturday mornings, using the 
sound transmitters of television 
stations for the right -hand 
channel and the Third Pro- 
gramme transmitters (medium 
wave and VHF) for the left -hand 
channel The use of two trans- 
mission channels in this way 
makes it necessary for listeners 
to have two receivers and would 
not be practicable for 
regular stereophonic broadcast- 
ing. Although no decision has 
been made to introduce a stereo- 
phonic service the BBC is now 
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The 30ft diameter experinneital dish reflector, recently produced by 
Marconi's. 

making some experiments with a 
system in which a single VHF 
transmitter is used for both 
channels in such a way that 
listeners with ordinary VHF 
receivers can obtain satisfactory 
monophonic reception of the 
stereophonic transmissions. 

On 28th August the BBC 
started a series of experimental 
transmissions from the Wrotham 
VHF sound station, using the 
Zenith -GE stereophonic system 
developed in the USA. This 
system is compatible -i.e., the 
stereophonic signals can be 
reproduced monophonically by a 
conventional VHF receiver. The 
main purpose of these trans- 
missions, which will continue for 
about ten weeks, is to enable an 
engineering assessment of the 
Zenith -GE system to be made 
under service conditions, in par - 
ticular to allow a check to be 

carried out of the service area foe 
stereophonic reception. The 
Wrotham Third Programme 
transmitter (91.3Mc /s) is being 
used for the experiments with an 
effective radiated power of 
120kw. 

There are four regular trans- 
missions each week and each 
transmission consists of a setting - 
up period lasting about five 
minutes, followed by the playing 
of stereophonic recordings. The 
setting -up period consists of four 
speech items from different posi- 
tions in the following order. 
centre, left, right, centre. 

The service area of the stereo- 
phonic transmissions is some- 
what less than that for the 
norinal transmissions from 
Wrotham and in the fringe of 
the service area the stereophonic 
effect may not be realised with- 
out an efferent receiving aerie/ 
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The 

THIS EQUIPMENT IS 

THE SUBJECT OF ONE 
SIDE OF THIS MONTH'S 
FREE BLUEPRINT. 

sctvo, 

VHF 
TUNER 

5HE Savoy tuner, which forms the subject of 
one side of this month's Free Gift Blueprint has 
been designed on novel lines, as may be seen from 
the circuit. Firstly, it utilises a commercial type of 
tuner of the switched type, being pre -set to five 
stations. Two of these are for the 
local TV transmissions (A.M.), and 
the remaining three the standard 
BBC F.M. transmissions. Accord- 
ingly, the turret requires critical 
adjustment and this is carried out 
by the manufacturers, so that part 
of the main alignment troubles of 
an F.M. tuner are already over- 
come. 

Outputs 
Secondly, the I.F. stages are 

based on normal lines, but after 
the detector, which is of the Foster 
Seeley type, the output may be 
taken direct to an amplifier or pre - 
amp, or fed to either of these via 
a cathode follower, and it will be 
seen on the blueprint that there is 
a broken line between these two 
points (A) indicating the fact that 
the circuit may be terminated on 
either side of it, as well as after 
the cathode -follower (B). 

This divides off the power 
supply, and indicates that if 
desired, the mains section may be dispensed 
with and the tuner fed from a power amplifier. 
There are thus two alternative schemes available, 
and when building the tuner the chassis may be cut 
down in size to suit the actual unit which is to be 
used. 

By W. J. Delaney 

of which is controlled by the AGC line, and the 
second an EF80. 

The next stage is the limiter, which also employs 
an EF80, and the output from the previous stage 
is tapped off between these two and the signal 

I.F. and Detector 
The tuner is fed direct to the I.F. section which 

consists of two stages -the first an EF89, the gain 

The finished tuner. 

rectified by a simple diode with I.F. filter and 
taken to one side of ti simple change -over switch. 
The output from the limiter is taken through a 
special discriminator transformer to a simple 
double -diode valve from which it is fed to the 
other side of the change -over switch previously 
referred to. 

It will be noted in the circuit that the arm of 
this switch is on the line " A ", and the signal at 
this point may be either the F.M. or A.M.- 
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Grommet Output 
hole / socket 
d .. .. \I' w h 

Chassis material 
18swg Aluminium 
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turret tuner 
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9 

15/8 4 

-$9 

12" 

Fig. 5 -The drilling details of the chassis. 

according to the position of the switch -and is 

taken either to the pre -amp or the cathode - 
follower. 

Construction 
Having decided on the type of tuner which is 

required the chassis should be drilled as shown in 

Fig. 5, noting particularly the cut -out for the 
turret. Some care is necessary here, as if the cut- 
out is too large, the chassis will be weakened, 
whilst if too small, difficulty will be experienced in 

fitting the turret without distorting it. When the 

chassis has been drilled grommets should be fitted 

as required, and then the actual work of wiring 
commenced. 

For this, it is preferable to make up the two tag - 
boards first. These should be fully wired, and the 
appropriate extension leads attached. Note 
particularly here that if the A.M. section is not 
required (owing to the use of an alternative turret 
of the all -F.M. type) the tag -panel 2 may be 
suitably shortened, and one of the output coupling 
condensers omitted. 

Capacitor C17 is shown at two points, (a) and 

(b). If the cathode follower is dispensed with, then 
the output is taken direct from C17(a). The capa- 
citor marked C in Fig. 4 is important from the 
point of view of stability, and may give more 
stable working on F.M. if transferred to a position 
over C16, R19 etc. 

Wiring and Turret 
Proceed with all the wiring as shown in Fig. 4, 

and only when this has been completed and 
checked should the turret be mounted and wired. 
Fig. 6 shows the position and colour coding of the 
leads of this, and in conjunction with Fig. 4 there 
should be no difficulty. 

Just one word of caution when connecting up 
the leads on the turret. The AGC lead (coloured 
green) is attached on the turret to a resistor, and 
care should be taken when taking out the green 
lead to the short tag -strip not to pull the lead so 

that the resistor comes into contact with the valve 
screen and thereby introduces a short -circuit. 

Switch S2 may be of any preferred type, either 
a simple toggle, or a rotary with long spindle= 
depending upon how you intend to mount the 
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chassis on completion. By using screened leads fot 
the three points on the switch it is possible to mount the switch on a control panel remote from 
the chassis, and this was the idea behind the prototype. 

The switch was then mounted close to the main control on the turret, but if desired an ordinary 
toggle may be mounted in place of the grommet 
in Fig. 4 and the three leads terminated there. 

Alignment 
When wiring is complete, the tuner is ready for 

alignment and the first task is to check carefully 
for any short -circuits or left -out connections. Go over the circuit carefully, and check with a meter for any H.T. shorts. When satisfied that every- 
thing is in order, alignment may commence and it 
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Clip the signal generator lead to the can through 
the hole in the top and this will provide ideal input 
coupling without upsetting the tuning. Tune the signal generator to 10.7Mc,is. The I.F. trans- formers should now be adjusted to provide a fairly wide response centred round the inter- 
mediate frequency -say a width of 150kc /s. 

As these transformers are over -coupled a stag- 
gered response will not be possible -that is, it will not be possible to tune one primary to say, 10.64 and its secondary to 10.74 and so on. However, with patience a nicely squared response may be obtained -but use a long thin plastic trimming 
tool, not a screwdriver. 
The Discriminator 

We now come to the most tricky part of the trimming, namely the discriminator transformer. 
The meter should be transferred 
to T /P2. The trimmer at the lower 
end of the transformer (secondary) 
should now be adjusted down to 
zero and a careful note made when 
the meter pointer arrives at the 
end. 

The two leads must now be 
changed on the meter and the 
trimmer again adjusted until it 
starts to increase. (A centre -read- 
ing meter would indicate the 
passage of current from negative 
through zero to positive.) Make 
quite certain that you have the 
zero point accurately defined and 
then adjust the trimmer so that 
there is a very small residual 
positive voltage -not exceeding 
}v. 

Now adjust the trimmer on top 
of the transformer (this is the 
primary) to show a maximum 
reading, and return to the 

secondary trimmer and adjust this for absolute 
zero. Return again to the top trimmer and make 
certain there is no improvement possible and the 
tuner is then set up. 

On no account should the trimmers on the turret 
be adjusted until station reception has been 

An underside view of the tuner. 

should be stressed here that the turret and the I.F. transformers (with the exception of the dis- criminator transformer) are pre- aligned by the makers and should not be adjusted in any way at first. 
Insert the various valves as shown in Fig. 4 and switch on. As soon as the valves have reached normal temperature some sound should be heard at all the five settings of the turret. Note carefully that this has twelve positions, and therefore a number of these will not be productive of signals. Ideally, alignment should be carried out using a wobbulator and oscilloscope. If this equipment is not available, an ordinary A.M. signal generator 

and high resistance (10,000L1/V or more) testmeter 
can be used. 

Clip the negative lead of the meter to the chassis, 
and join the other lead to TP1 via a 100k resistor, the ends of the resistor being clipped off to about fin. to avoid detuning effects. 

Then loosen the screening can on V2 and slip 
a small roll of paper under it so that it encom- 
passes the valve, and replace the can just short of the skirt. In other words remove the can slightly 
so that it is still over the valve but is not earthed. 

See page 589 for Components List 

AGC 
lead 
(green 

Aerial 
lead 

Fig. 6- Connections from the turret tuner unit 
obtained at all five positions. If there is any dis- tortion present on one station only, then the trim- 
mer for that may be adjusted through the hole in 
the turret screen, but it should only need the 
slightest movement, and if this is ineffective, attention should be paid to the adjustment of the 
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A HOME -MADE 

HI -FI OUTPUT TRANSFORMER 

THE USE OF A TERTIARY FEEDBACK 

WINDING ARRANGEMENT SIMPLIFIES 

THE CONSTRUCTION OF THIS TRANS- 

FORMER AND REDUCES THE COST. 

5HE section diagram of one of the author's 
tertiary -wound transformers is shown in Fig. 12, 
which may seem, at first glance, to be 
as complex as the conventional high quality 
product, but it is really quite a simple job for the 
enthusiastic home constructor. Sections 1 and 7 

are only of 20 turns each spaced to form single 
layers and the secondary (4) is a simple winding 
of about a hundred turns. The primary is so 
arranged that sections 2 and 5, serving one valve, 

Fig. 10 -The construction of the bobbin. 

match 3 and 6 for the other much more accurately 
than the more usual arrangement in which only 
the number or turns -and nothing else -can be 
matched. 

Laminations 
The amateur's main difficulty is obtaining core 

material, for very few dealers carry laminations 
in stock and the delivery for small orders of 
one or two stacks seems somewhat lengthy. 
Fortunately, the tertiary -wound transformer is so 

stable, so free of trouble in the use of heavy 
negative feedback, that quite generous tolerance 
is permissible in the choice of laminations before 

BY W. GROOME 

(Continued from page 502 of the October issue) 

any audibly detectable loss of quality occurs. 
Because of this, a departure has been made from 
the usual rigid specification that limits the 
amateur's choice of material (and reduces expenses 
because core material is far from cheap) and con- 
structional details will be given which can be 
adapted to material that is available or easily 
obtainable. 

Stripping down an old component is one way of 
obtaining laminations, and wire too. It can bring 
a slight simplification in the job of re- winding, 
because, as stripping proceeds, the turns per layer, 
and the number of layers can be counted and so 
the number of primary turns to put on for power - 
handling at least equal to, and probably better 
than, the original component can be discovered. 
It will be a useful guide, but not quite all of the 
wire will go back on because two single -layer 
tertiary windings, some extra insulation and a 
possible loss of compactness owing to hand - 
winding, will use up some space. The sacrifice 
need not be too great, and the turns -ratio (if it 
must be the same) can be maintained. 

Former 
The constructor who does not resort to using 

old components will have to make decisions on 
wire gauge and number of turns, but some 
guidance will be given. The transformer needs 
a special cheeked and partitioned bobbin in place 
of the simple former most often used, and this, 
shown in Fig. 10, can be made at home from 
paxolin, Perspex or even cardboard. Cardboard 
bobbins look rather the worse for wear on com- 
pletion of the winding but can be made to serve 
the purpose. 

Set the dimensions by measurement of the stack 
of laminations. The end cheeks and the central 
partition are identical, and can be slotted to enable 
the leads to be brought out if rigid material is 

used. Alternatively, with cardboard, they can be 
brought out through holes pierced with a needle 
as winding proceeds. A bobbin made for a core 
of square section will wind more smoothly than 
one made for a rectangular stack. A geared hand - 
brace makes a useful winder when clamped in a 
vice. Check the gear ratio by counting the chuck 
revolutions for one turn of the handle. Fig. 11 

shows one simple way of fitting the bobbin to the 
chuck. It comprises a woodscrew driven into a 
piece of wood of the same size and section as the 
core; the head is then removed. 
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The gadget must be made accurately, otherwise 
h will revolve with a wobble that will cause over- lapping turns and snapped wires. Try cutting the wood oversize and paring it to exact size after fitting the screw. 

Ratio 
Almost the only simple aspect of transformer 

design is the turns ratio, which is given by (Zp /Zs) where Zp and Zs are respectively the valve output impedance and the nominal loudspeaker 
impedance. All others are so complex that no single specification can be offered when the object 
is to enable the constructor to use available materials. Nor would it be helpful to present a page of formulae with an invitation to the con- structor to sort it out himself. Because of these difficulties, and because the tertiary-wound trans- former is tolerant to a reasonable range of varia- tion, a procedure that seems rough and ready is given but which will prove satisfactory. A general 
description of the method will be given first, followed by step -to -step winding instructions. 

Refer to Fig. 12, which gives a cross -section of the windings with the core on the left and the partition seen horizontally. The cheeks, which would be horizontal at top and bottom, have been omitted to avoid confusing the leads in the diagram. All sections are balanced equally each 
side of the secondary winding (section 4), and therefore this section must be positioned accurately half -way through the depth of the winding space. 
Allowing for four layers (at the most) of 20 or 
22 s.w.g. enamelled wire plus paper interleaving 
and Empire cloth insulation, the secondary will occupy 0.20in. of winding space, of which 0.10in. 
will lie either side of the true mid -point. 

Mark these boundaries on the outsides of the cheeks near the slots, or on the insides if they 
are not slotted. The inner marks indicate the 
limits of sections 1, 2 and 3. There, with all insulation layers, they must stop, regardless of the number of turns wound on because an equal space 
is needed for sections 5, 6 and 7. As all four primary sections are equal, the number of turns on section 2 can be multiplied by 4 and the product divided by the required turns ratio to give 
the number of turns that must be wound on for 
the secondary (section 4). 

Turns 

Reference to standard wire tables will give advance guidance as to the likely number of primary turns that can be accommodated. The 
width between one cheek and the partition divided 
by the wire diameter gives the number of close - 
wound turns per layer. The section depth less 
0.05in. for insulation gives the actual winding 
space. Add 0.003in. to the wire diameter for interleaving paper and the layer thickness is obtained. The total number of turns is then given 
by 

Winding space x turns -per -layer 

Layer thickness 
From 3000 to 3500 turns is a fair total for a primary winding and the gauge can be chosen 

from the range 32 to 38s.w.g. to suit the available 
space. If the original gauge of wire is used with an old component, it will be found that the 
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number of turns is less than the number removed. 
Use laminations of reasonably good quality and aim for a core section of about }in. square for 

5W and up to l +in. thickness for 10W. Make the bobbin to suit and mark the secondary boundaries 
on the cheeks. Wind section 1 (Fig. 12) straight 
on to the bobbin, 20 turns only, spaced to occupy 
the full width, passing the partition so that 10 turns lie each side of it. Gauge (25 to 30s.w.g.) 

Fig. l I-A suitable bobbin holder for use with a geared 
brace for winding. 

is not very important because the feedback net- work draws virtually zero current and only a few milliamps of VI cathode current passes through 
the winding. 

Insulation 
Fasten the wire ends to the cheeks with adhesive tape to prevent them becoming tangled as winding 

proceeds. This section will operate near to earth potential, but the next will have a wide A.C. 
swing; therefore, three layers of 0.005in. Empire cloth should be wound on for insulation. It also 
provides an even surface on which to commence 
the next winding. 

The first primary layer for section 2 should be 
close -wound to fill the width between one cheek 
and the partition. Note the number of turns, add 
a layer of 0.003in. paper and continue to add 
similar paper -interleaved layers until it is obvious 
that the addition of three layers of Empire cloth 
will fill the allotted 
space up to the 
boundary mark. Calcu- 
late the total number 
of turns. 

Section 3 is identical 
to section 2 but, as it 
serves the other valve 
of a push -pull pair, it 
must be wound in the reverse direction. 
Simply take the bobbin 
off its temporary wood Core 
core and put it on the 
other way round; then, 
rotation of the winder 
need not be reversed. 
This section, complete 
with insulation, should 

Fig. 12 (right) - 
The arrangement of the 

sections. 

Pu 

3t] 1t.tloMr Fi 
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end up level with section 2 on the other side of the 
partition. 
Calculation 

Next is the secondary, section 4, and the number 
of turns has to be calculated. The number of 
turns in section 2, multiplied by 4, gives the total 
primary turns and this figure divided by the turns 
ratio, gives the number of secondary turns. For 
example, if section 2 has 750 turns and the ratio 
required is 30:1 the calculation is 

750 X 4 - 100 
30 

The secondary must be wound evenly right 
across the bobbin, passing the partition as it 
extends from cheek to cheek. if the last layer 

Fig. 13-A method of clamping the finished 
transformer to the amplifier chassis. 

has insufficient turns to fill its full width the turns 
must be spaced evenly to distribute them equally 
each side of the partition. A 3f1 tap can be made 
at 50% of a 150 secondary provided it can 
be arranged near a cheek. This is impossible with 
a three -layer secondary and easy with a two -layer 
one when the wire gauge is chosen to fill the width 
exactly. In a four -layer winding, the second and 
fourth can be spaced evenly so that the tap can 
be at a cheek and the balance maintained. 

When the secondary has been insulated with 
three layers of Empire cloth, the remaining wind- 
ing space should equal that used for sections 1, 2 

and 3. Wind section 5 exactly the same as 
section 2 and in the same direction. Section 6 

must be wound in the same direction as section 3. 

These sections, with three -layer insulation, should 
leave just enough space for the outer tertiary 
winding which is identical with section 1 and 
wound in the same direction. Three more layers 
of Empire cloth complete the work of winding. 

The end of section 1 and the beginning of 
section 2 should be soldered together, leaving two 
leads which should be sleeved. The flimsy 
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primary wires should be anchored and colour 
coded immediately, those from each cheek being 
a separate one -valve set. Sleeve them, using the 
colours indicated in Fig. 12, and then bind the 
sleeves firmly to the insulated windings with 
adhesive tape, or tape coloured leads to the insula- 
tion and solder the wires to these. If the securing 
is delayed until after assembly of the laminations, 
tag -strips can be fitted to the transformer 
mounting. 
Assembly 

Insert the laminations with the E's and I's in 
alternate directions, and butted together without 
gaps. Firm clamping is essential to avoid buzz and 
chatter. Fig. 13 shows a transformer dropped 
into a rectangular hole in the chassis and clamped 
by a plate with a rectangular hole bolted through 
the laminations. 

In all circuits to which this versatile transformer 
can be applied, sections 2 and 5 together form 
the load for one valve of a push -pull pair and 
for straight anode loading they are put in series 
by joining the blue and purple leads together. 
Yellow is then taken to the anode and red to H.T. 
Sections 3 and 6 are used in exactly the same way 
with the other valve. Ultra- linear loading is 
obtained by taking the screens to the junctions of 
the blue and purple leads. 

THE "SAVOY" COMPONENTS UST 

Resistors: (all ¡W unless otherwise stated) 
RI 33k R9 10k R17 2-2M 
R2 4-7k RI0 68k R18 220k 
R3 I00S2 RH IM R19 100k 

R4 IM RI2 1.5M R20 1k 2W 
RS 22k R13 IM R21 6800 
R6 4 7k R14 47k R22 8-2k IW 
R7 47k R15 120k R23 IM 
R8 220k R16 120k 

Capacitors: (all ceramic unless otherwise stated) 
CI 0.01µF paper 
C2 0.005µF C4 I000pF S.M. 
C3 0.005µF C5 47pF S.M. 
C6 0.0511F paper 
C7 0.005µF 
C8 0.05µF C9 0.00SpF 
C10 005µF paper 
Cil 270pF C12 IOOpF 
C13 0.05µF paper C14 47pF 
CIS 8µF elec. CI6 100pF 
CI 7a 005µF paper CI 7b 0.0SuF paper 
CI8 and C19 32 +32µF elec. 
C20 8µF elec. 
C21 0005µF C22 0.005g 
C' 0.051.4F paper (see text) 

Valves: 
VI EF89 V3 EF80 V5 6J5 
V2 EF80 V4 EB91 Y6 EZ80 

Transformers: 
TI Mains transformer: 250 -0-250V, 60mA 

and 6 3V, 2A 
IFTI, 2 and 3 I.F. transformers (fasts) 
IFT4 Discriminator transformer ()eee.) 

Switches: 
SI On 'off switch 
S2 S.P.D.T. switch 

Miscellaneous: 
Valveholders. Two tag boards. Two coaxial 
sockets. One diode (see text), etc. 
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Vintage-Model or 
F.M. Tuner? 

By E. Dexter 

5HE writer has followed the lively discussion 
regarding "Vintage Models" in Letters to the 
Editor in the past months with considerable 
interest. Having considerable practical and 
theoretical experience on this subject, it is felt 
desirable to add a finalising word to this interest- 
ing discussion. 

What Is Good Tone ? 

There can be only one real criterion for good 
tone, and that is to obtain reproduction as close 
to the original as possible. 

The person taking this question at all seriously 
should therefore first of all visit (a) an opera, 
(b) a symphony concert, and (c) a jazz concert, and 
listen very carefully and very critically to the 
general frequency balances and tonal pictures 
involved in reality. 

He will notice several things then apart from 
the condition for distortion -free reproduction, 
which are all too often forgotten in the design of 
electronic music -reproduction installations. The 
two most important of these are the reverberation -its time and its frequency -selection, i.e. the 
"acoustics" of the listening room, and the 
geometric dimensions of the sound source, which 
are normally very large in any concert orchestra, 
etc., and some attempt must be made to imitate 
these dimensions in the home -installation if life- 
like reproduction is required. Thus at least two 
loudspeakers are needed, well separated from each other- preferably at least two yards apart. If 
these are fed with stereo -signals in the conven- 
tional way, so much the better, but this is by no 
means essential, as surprisingly great improve- 
ments result from proper use of a normal mono - 
signal in such an arrangement -and present -day radio programmes are still "mono" anyway! 

Acoustic Influences 

The dimensions of most domestic rooms being 
quite small, and the reverberation of these 
selecting very often the higher frequencies (v.ith 
average surfaces, furnishings, etc.), the result of 
operating an amplifier with true balanced bass 
and treble response, such as is possible only from 
modern F.M. transmission, easily leads to the 
accumulation of considerable treble -energy as 
standing -waves, etc., in the room, leading to "screeching" in the ears of the listener, which is naturally unpleasant. Furthermore, such conditions 
can even overload the human ear, giving cross - modulation products of bass and treble within the ear, which are felt as real distortion. 

SOME INTERESTING NOTES ON THE 
RESPECTIVE QUALITIES OF A.M. & 

F.M. RECEIVERS. 

On account of these facts, an old vintage set 
giving ample bass response, and virtually no treble 
(because such sets are generally fully incapable 
of real treble response, A.M. transmissions not 
containing such anyway, for reasons already 
explained by other writers) naturally sounds far 
more pleasant in such domestic rooms than a 
poorly -installed and acoustically mismatched, but 
otherwise superb. VHF F.M. hi -fi installation. In 
this sense, the writer fully agrees with the vintage - 
model supporters, though he nevertheless feels 
they are missing something! There is a world of 
difference between a "pleasant" tone and "good" 
tone in the sense defined above. "Good" tone is 
naturally pleasant, but "pleasant" tone need not 
be "good" in all cases. Those vintage -model 
owners who do not believe this should make a comparison between a live concert in the concert - 
hall and the reproduction of the same or a similar transmission on their sets. Both will sound 
pleasant, but the live- performance will certainly 
give the better enjoyment, and make the vintage - 
model owner think and wonder whether his set 
really is the best possible after all! 

Geometric -Dimensional Improvements 
in Domestic Rooms 

If full -frequency range reproduction in a 
domestic room is to sound natural, i.e. a balanced 
natural reproduction of all frequencies from about 
30c /s to at least 15kc /s, the geometric size of the 
sound source must be increased, to avoid danger 
of the screeching- effect already mentioned, which 
invariably sends the owner running to turn down 
the treble -control, or to condemn the set! 

The simplest, cheapest and most effective 
method discovered and used by the writer is to give his audio amplifier two identical but fully separate output stages. These are fed from a common pre -amplifier stage or stages, with the tone -controls and volume controls, an independent 
set of controls for each output stage, between this 
pre -amp and the respective output stages. 

The one output stage feeds a good loudspeaker, 
as large as possible, in the cabinet of the set, and 
the other output stage feeds a good large extension - loudspeaker at least two yards away in the same room. Positioning the loudspeakers as for stereo, 
relative to the listener, gives very good results. 

Volume controls and tone. controls for the two channels are individually adjusted for the best "apparent size" of the sound -source, maximum 
brilliance, and general best acoustic match to the qualities of the room. Both loudspeakers should 
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handle all frequencies to some extent, but the one 
should be a little stronger on bass, and the other 
a little stronger on treble, which tends to give the 
impression of separation in space between various 
types of musical instrument. 

Performance is certainly not identical to the 
concert -hall, and also certainly not equal to true 
stereo, yet it is a vast improvement on a simple 
one -speaker installation, and is probably essential 
in that it represents the bare minimum of extra 
equipment necessary to make proper use of VHF 
F.M., doing justice to such transmissions. 

Reverberation 
There aro various methods open to the 

experimenter to increase the reverberation of his 

listening room, to imitate the concert hall to a 

small extent. The best is the use of electrodynamic 
torsional transducer elements within his amplifier, 
a recent development just coming on to the 
market. Another method capable of success if 
carefully dimensioned is to use a microphone 
situated within the listening room, feeding its out- 
put into the same amplifier at a level below that 
causing self- oscillation over the resulting acoustic 
loop. The quality of this method is improved if 
the signal picked up by the microphone is fed to 
a tape- recorder head situated close to a playback - 
head, a short closed loop of tape running 
continuously between the two heads. The signal 
from the playback -head is then fed at a suitable 
small level back into the main amplifier. The 
reverberation time -constant is set by altering the 
separation of the record and playback heads, the 
tape -loop speed, or both. 

Note that very small reverberation effects are 
fully sufficient. Particular caution is needed not to 
overdo the matter in time or intensity, as other- 
wise ringing signals result. A stage further is the 
addition of another amplifier channel for the 
delayed signal from the playback head, so that 
apart from feeding this into the main amplifier 
it can at the same time be fed alone to some 
additional small loudspeakers concealed (psycho- 
logically important; Listeners must not be able to 
see these further loudspeakers) at the rear of the 
room behind the listeners. 

Note that, although this arrangement may sound 
complicated, it in fact uses very straightforward 
and inexpensive items, which can all be home - 
built at a most reasonable cost by the handy 
experimenter. The many volume and tone controls 
can in fact be pre -sets within the cabinet of the 
amplifier, and all amplifier channels included in 
the one cabinet. As external controls need only 
appear combined volume and tone controls, and 
possibly a reverberation -intensity control. Even 
the two -head tape -loop transducer can be built 
permanently into the cabinet, as it does not 
normally need further attention. 

Psychological Factors 

It must be remembered that such an installation 
will give a tone quality which is already extremely 
lifelike, especially in spacial dimensions. It will 
overpower the listener, demanding his attention. 
This is, of course, exactly what one desires when 
listening properly to music, yet can prove irritating 
if ow is not really intending to listen, but lust 
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want a "background -din" for what one is other- 
wise doing. In that case, the vintage- receiver type 
of tone again scores and is to be recommended. 
It is primarily a brilliant natural treble response 
coupled with adequate bass -balance which 
psychologically demands our attention. Bass alone 
does not share this property, and thus strong bass - 
lift together with strong treble -cut (vintage -model 
tone) does not force us to listen -one can even 

carry on a conversation with other listeners at the 

sanie time! Maybe some vintage -set owners like 
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Fig. 1 -A block diagram of the system used by the 
author of this article to obtain high quality audio, 

reproduction. 

this facility, preferring such social possibilities to 
intensive music -enjoyment. That is a matter of 
personal taste. 

A further example bearing out this point is 

afforded by the jukeboxes appearing at so many 
public places of entertainment, etc. These 
invariably boom bass, and cut treble, even though 
"hi -fi" may be written on them in large letters! 
This is "vintage- model" tone, not hi -fi, and is of 
course essential in such places of public entertain- 
ment, for true hi -fi would render all other 
activities impossible, the sounds demanding the 
full attention of the listener. 

Resonances 
A final point to be touched on briefly is the 

question of loudspeaker and cabinet resonances, 
The cabinet must be properly designed acoustic- 
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ally, and the 'loudspeaker resonances should be damped out by using output stages with exceed- 
ingly low output impedances reflected across the loudspeaker. Using special transistor- circuits, it is possible to get high power at high power-efficiency 
into ordinary speakers, yet having output impedances ten times lower than the speaker 
impedance. This effectively short -circuits the loud- speaker as far as any signals not present in the electrical input are concerned, It should be possible with such output stages, to make the bass strong, 
yet crisp and clear, free of all 'hooting', 'thumping' 
and resonances. 

Distortion in R.F. and Detector Stages of VHF F.M. 
Receivers 
So much for the audio -amplifier side of a VHF F.M. receiver system; the points which require 

Bandwidth 

BM 
of 
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modulating signal. Thus, with an I.F. chain misaligned as described, all is well until the modulation -depth of the signal at the transmitter represents a frequency deviation which causes the sidebands to be further separated than the band- width of the misaligned IFT's but beyond this point, there is firstly a loss of amplitude response, 
which does not matter because the final limiter in front of the detector takes care of that, and secondly a phase- shift, which most certainly does matter. The phase between the input signal and output signal of an amplifier employing tuned circuits as loads is zero, i.e. the signals ,are fully 
in phase, as long as their frequencies lie within the pass -band of the tuned circuits. For all other frequencies there are progressi'e. phase shifts, which reach a maximum of 90' far off resonance. Now, if a signal of rapidly- varying frequency is 

presented to such an amplifier, the 
frequency excursions going beyond 
the pass -band of the tuned circuits, 
then the rapid swing through the corresponding phase- shifts 
is identical to corresponding addi- 

-f 
'Tuning point 

I 
F.M. carrier 

Fig. 

Lions to, or subtractions from, the 
net frequency swing. In other 
words, the output signal does not 
have the same frequency -swing as 
the input signal. The peaks are 
flattened or elongated, which 

Rectified carrier voltage as results in the typical harmonic FM.slgnal frequency swings amplitude distortion, cross-mod- due to modula alone 
detection ulation of bass and treble, and successful FM,detteection) 

+f 

general roughness in the detected 
audio waveform. 

Those constructors having 
trouble with their F.M. tuners, 
thinking this might be the detector, 
should first of all check for proper Resonant frequency of 

AM- Detector tuned circuit. alignment of the I.F. stages and 
correct tuning point for AM, signal) adequate bandwidth. If a wob 

bulator arrangement is not avail - 
ordinary A.M.- detector of sufficient bandwidth. perse on 

for alignment to some person. ór 

2- Flank- detection (slope- detection) of an F.M. signal using able the set should be d 

attention there have now been discussed. It 
remains to make sure that a proper signal is 
emerging from the detector. 

One point which seems to go right through the 
readers correspondence is that, if distortion or any trouble is experienced, they blame it immediately onto the F.M. detector. This may not 
be correct. The detector can certainly cause 
distortion, but so can improperly aligned I.F. 
stages. This is one important difference between 
A.M. and F.M. receivers. Whilst misalignment of 
I.F. transformers in an ordinary A.M. receiver 
merely causes lack of sensitivity and possibly 
incorrect selectivity, but never any harmonic 
distortion. The same maladjustments in an F.M. 
receiver can lead to severe harmonic distortion, 
the same as the effects produced when operating 
an audio -amplifier valve on a non -linear part of the characteristic. 

It is not difficult to see the reason for this. If 
the I.F. transformers are so far misaligned that 
the pass -bandwidth is narrower than the F.M. 
signal bandwidth, non -linear harmonic distortion 
invariably results. The frequency -deviation is a measure of the amplitude (volume) of the 

shop possessing these facilities. 
Naturally any ordinary A.M. detector will also 

work for F.M. provided one flank of the 
selectivity -curve of the associated tuned circuit is 
long enough on its linear portion to accommodate 
the entire F.M. signal bandwidth. Tuning .the 
carrier of the F.M. signal to the midpoint of one of these flanks will then give the necessary direct correspondence between instantaneous, frequency 
and instantaneous rectified D.C. amplitude' to demodulate the signal. 

Quality is naturally equally good as good as any other form of special F.M. detector - provided the flank -linearity and flank -bandwidth 
are adequate. However, the circuit responds 
excellently to A.M. interference of man -made 
nature and of any other nature- including valve - 
hiss noise from a sensitive amplifier. 

Summary 
Aa F.M. tuner, if misaligned,' leads to severe harmonic distortion. A.M. sets do not possess this difficulty. Thus tone of vintage -receivers is likely 

to be considerably better, taken at a whole, than an incorrectly -operated VHF /FM. installation. II 
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just Published! 

RADIO AND 

TELEVISION 

TEST 

INSTRUMENTS 
By the same author:- By GORDON J. KING 

ASSOC. BRIT. 1.R.E., M.I.P.R.E., M.T.S. 

Latest in the famous series of Gordon J. King 
handbooks, here is a thoroughly practical 
guide to using standard test gear in radio, TV 
and audio works. Shows clearly how to solve 
dozens of difficult fault -finding and alignment 
problems -tells everything you want to know 
about 20 different types of test instruments! 
Here's how to get the utmost out of all your 
equipment. For service engineers, construc- 
tors, operators, experimenters, repair shop 
and laboratory workers. 

176 pages. 100 circuit diagrams, oscillograms 
and other illustrations. 25s. 

Published by 

ODHAMS 
Obtainable from All Booksellers 

ti C`ü ó 2"ò_o7s)i<d -,ñrcelo2 ó-Nre'iì 
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another FINE instrument 
from Salford, the 

minite st 
POCKET -SIZED MULTIRANGE TEST SET 

A new eompact instrument suitable for the measurement of 
D.C. voltages and currents, A.C. voltages and ohms. Its high sensitivity renders It suitable for testing and fault location in all 
types of electrical and electronic circuits. It Is well built to ensure 
lontand satisfactory service. The instrument is economically 
soloed and supplied with test leads with plug connections at one end. CaatLer carrying case available as an extra). 
RANGES, A.C. Volts 2.5, 10, 25, 100, 250, 1000. D.C. Volts 2.5, 10, 25, 100, 250, 1000. D.C. Amps. 50µA, ImA, IOmA, IOOmA, IA. Ohms 2000 200,000 20 MO 
ACCURACY: D.C.Volts & Amps± 3% of full scale deflection A.C. Volts ± 4% of full scale deflection 

Ohms + 5% at centre scale. 
Send for leaflet MIVI6009.Pfir 

neat and compact... with large instrument performance 
SALFORD ELECTRICAL INSTRUMENTS LIMITED 
Peel Works *Silk Street Salford 3 Lancs Tel: Blackfriars 6688 

London Sales Office: Brook Green Hammersmith, W.6. Tel: Riverside 5246. A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 

LI COMMISSION FOR YOU 
on every ZEPHYR you Sell * 
Tito fabulous new contemporary styled ZEPHYR transistor pocket 
iodlo fs a new concept in precision manufacture. 

What a Set! It's packed with latest advancements, gets more stations with more power and what superb tone! 
Show your friends ... let them hold and try it and they will fall over themselves to order, earning you LI profit again and again . - . that's real easy money. 
Setting at E6.19.6, the ZEPHYR is a winner -large sales enable us to cut out shop discount and reduce our own profit -FOR YOUR 
BENEFIT -ACT NOW! 

LEATHER CASE- EARPHONE & CASE- BATTERY -PRESEN- 
TATION BOX ALL INCLUDED! SECURELY PACKAGED AND 
SENT BY INSURED POST WITH SIGNED GUARANTEE. 

NO COMPLICATED 
FORMS TO FILL 

Jest send 6.19.6. Plus 3/6 
Post & Ins. AND START 

EARNING NOW. 

Turn spare time into Cash rime - 
Become a prosperous ZEPHYR 

selling agent 
CUT OUT AND POST TODAY 

I enclose E6.3.0. Please despatch a Zephyr demonstration model, also send me details of tape recorders and other bargains which will earn me LEES, before Xmas. 

NAME 

ADDRESS 

Post to :- ELECTRONICS, (Dept. 7,) 66 Grove Road, Eastbourne, Sussex. 
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INCREASING 

OHMMETER 
RANGES 

By G. A. W. Partridge 

5 HERE are mr.-iy types of resistance measur- 
ing devices, but one of the most useful is the 
simple ohmmeter. Resistances can be checked 
very quickly with this instrument, which is suf- 
ficiently accurate for most practical purposes. 
However, its range is limited. Some ohmmeters 
read from 0 to 20,0005 Others go up to a 
Megohm or more, but on the other hand some 
meters are scaled to a few hundred ohms only. 

How can the ranges of these instruments be 

increased? Fig. 1 shows a simple ohmmeter 
circuit which can also be found in some multi - 
meters when they are switched to Ohms. The test 
leads are first shorted together and the rheostat 
is adjusted until the meter reads " on" at full 

WIRELESS 595 

If the meter wí71 not zero, add a 1,000(1 

resistor to the external battery circuit, short the 
leads and adjust the rheostat for zero. The scale 
reading with or without the extra resistor will be 
doubled (i.e., multiply all readings by 2). 

The multiplier in Fig. 2 increases the range of 
the instrument 100 times. So 0- 13,000(1 becomes 
0- 1,300,00051. The value of the rheostat in the 
multiplier can be found by experiment but for a 
0- 13,00051 scale it will be about 150,00011. 150V is 

drawn either from a battery or from a mains 
operated power pack. 

The 1 }V cell is taken out of the instrument and 
the terminal " bridged" as shown in Fig. 3. Full 
resistance is brought into circuit by adjusting the 
rheostats. The test prods are shorted and the 
rheostats adjusted for " zero Ohms " Resistances 
are now tested in the usual manner but remember 
in this case to multiply the scale by 100. The 
battery voltage has been increased by that amount. 

Always multiply the scale by the number of 
times the voltage has been increased. The 
multipler rheostat can be mounted in a box with 
three clearly marked terminals (Fig. 2). 

Fig. 4 illustrates the potentiometer type of ohm- 
meter. Its range can also be doubled by doubling 
the battery voltage, but a small rheostat R mud 

150k gWatt 

f---- ---- -- 

T 150V 

150V 
supply 

+I 

Fig. I -A series ohmmeter circuit. 

scale deflection. The test leads are then con- 
nected to the unknown resistance and its value 
read directly off the scale. 

The range in question is from 0 to 13,00011 and 
power is supplied from a 1.5V dry cell fitted into 
the meter. To double the range (0- 26,000(1) it is 

necessary only to double the voltage. This can 
be done quite easily by connecting another dry 
cell in series with one of the leads. 

Make sure that the polarity is correct and that 
all the rheostat resistant is in circuit before short- 
ing the test leads, or the meter might be damaged 
by the excessive current. 

Fig. 2 -The multiplier. 

..-Test leads 

Multiplier Ohn,rtietef 

J 

Fig. 3 (above)- Connecting the multiplier and 
ohmmeter. 

Fig. 4 (below) -A potentiometer -type ohmmeter. 

be placed in circuit to prevent overloading Rs. 
The ohmmeter is set to " zero ahms" on the 1.5V 

cell only. 
The extra cell and the rheostat R is now brought 

into circuit and " zero ohms" again adjusted by 
using R and not the ohmmeter rheostat. It is now 
ready for checking resistors in the normal way but 
the scale reading is double. 

The same principle applied when the range is 

increased to Megohms. The meter as it stands 

(Continued on page 626) 
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THE 

AUDITRON (This instrument was previously 
known as the M I N I S C O P E- 
see footnote) 

(Continued from page 514 of The October issue) 

T is seen that the second stage of V2 (pins 1, 
2 and 3) has also, apart from the main anode load R65 -I-R63 feeding the CRT Y- deflection and V3, a tapping on the anode load, R63, and an equal cathode load, R68. This enables the sync -signal to be selected, via S7, with either polarity. The trigger transient needed at the timebase oscillator must be positive to be effective and thus negative at the grid of the sync amplifier. However, a negative transient at the signal amplifier input appears negative across R68 and positive across R63. A positive transient at the signal amplifier input appears positive across R68 and negative across R63. Thus, for a negative transient input, R68 gives the effective sync output and for a positive transient input R63 gives the effective sync output and the positions of S7 are labelled accordingly. 

If an input signal contains steep transients of preferentially one polarity, then best sync is obtained by switching S7 to that polarity. On a sine wave either setting of S7 is equally good; the display will start with a positive half -wave if S7 is set `positive" and with a negative half -wave if S7 is set to "negative ". But with inputs which are not sine waves, particularly at the upper frequencies within the range of operation of the 

By M. L. Michaelis, M.A. 

Auditron proper polarity on the sync switch can make all the 
difference between good or bad 
synchronisation. 

Decoupling 
Note the small-capacity paper 

condensers in parallel with the 
main electrolytics. These are 
necessary for achieving good 
decoupling over the entire fre- 
quency range of the Auditron 
as some electrolytics tend to have 
considerable inductive impedance 
at frequencies around 100kc /s. 

The Signal Tracer Output Stage 
R70 and C41 represent a top - 

cut filter, allowing only fre- 
quencies below about 15kc /s to 
reach V3, the signal tracer 
output stage, only these fre- 
quencies being properly audible, 
all others being of no interest at this stage. It is in general not sufficient to allow all frequencies to reach V3 and rely on the output transformer T2 to block supersonic ranges. There would then be danger of sufficient supersonic amplitudes reaching external circuits to produce various possible forms of trouble. 

T2 is a perfectly ordinary small output trans- former which should be designed for impedance matching from about 9k to 5 -15t2, though these values are by no means very critical. Far more important is the need for correct D.C. resistance of the primary, as this sets the operating point of V3. This D.C. resistance should be as close as possible to 50052. Under such conditions the linear drive which V3 will accept before onset of distortion is equal to the maximum undistorted output of V2, which just corresponds to full -screen deflection on the specified CRT. The output power from V3 is then about 50mW, which is the usual rating of headphones for full volume without giving pain to the listener and will give moderate volume on a miniature loudspeaker. If the D.C. resistance of the primary of the available transformer differs slightly from 500t2, suitable series or parallel resistors can be used. 

THE "MINISCOPE" 
The General Electric Company Ltd. have drawn our attention to the fact that the name " Miniscope " is a registered G.E.C. trade mark. In view of this we have changed the name of our instrument to The Auditron ". We apologise to G.E.C. for the unwitting infringement of their trade mark. 
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TM Y- amplifier Voltage Calibrator 
Two zener diodes connected back to back, D8 

and D9, limit a sample of the heater voltage to 

14V peak to peak, and any portion of this 
stabilised A.C. reference voltage can be fed into 
the Y- amplifier by means of VR11. The calibra- 
tion on the scale attached to VR11 is such that it 

indicates the voltage which, 
applied to the probe, would 
give the same amplitude of 
vertical deflection on the CRT. 
The range incorporated is from 
1V to 125V peak to peak. 

The procedure to be adopted 
for setting any desired sensi- 
tivity for quantitative measure- 
ments is first of all to set the 
desired sensitivity (volts per 
centimetre deflection) on the 
scale of the calibrator VR11. 
With the probe point not con- 
nected to anything the gain 
control VR13 is then advanced 
until the calibrator waveform 
has a height of exactly 1cm on 
the CRT screen. The calibrator 
VR11 is then turned back to 
zero and the scope is ready for 
quantitative A.C. voltmeter 
operation. Setting the timebase 
trace to lie exactly on the 
centre line of the engraved 
centimeter -grid on the CRT 
window, by means of the Y- 
shift control, the moving -coil 
meter indicates the D.C. level 
represented by this line in the 
subsequently displayed wave- 
form (which may or may not 
be zero), and the A.C. devia- 
tions through each cycle can 

be quantitatively read off on account of the 
appropriate sensitivity calibration as just described. 

A word of explanation why a separate 
calibrator D8, D9 and VR11 is used instead of 
calibrating the gain control VR13 directly. The 
signal runs through four amplifier stages before 
reaching the CRT and thus mains voltage fluctua- 
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R 1eepGpht 
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Y -Gain : Direct 75mV pp/cm >,pr atelr 
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Fig. 5 -The graph of the measured Y- amplifier H.F. response. 
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Fig. 6 -The timebase waveforms when the flyback switch 

fions react in the fourth power into the gain, as do any ageings or deviations of the valves. The constancy would thus not be up to the accuracy achievable with the simple arrangement of D8, D9 and VRII. 

Gain 
There is a limit to the usable gain in an amplifier passing very low frequencies, as in the Auditron, if special stabilisation features are not used. Above this limit, which lies between about 500 to 1,000 voltage gain, " rumbling " sets in which consists of random fluttering output signals at average frequencies below 10c /s for no inten- tional input. Their amplitude can approach full output level in poor designs or even cause over- loading. Whilst the signal tracer function would be far less disturbed, as such low frequencies are not audible and thus only possible overloadings and blockings could appear in severe cases or cross -modulation giving a fluctuatingly rough tone, the " scope " function is seriously disturbed by the slightest presence of such rumbling. The causes of rumbling add together from chiefly two independent sources. Firstly, con- tinuous tiny fluctuations in the local mains voltage reflect as H.T. fluctuations, which are passed on to 

Flyba ck 
and 
wait 

is set at "Long ". 

November, 1962 

the grid of the first ampli- 
fier stage coupled from a 
previous anode circuit and 
then amplified through the 
whole amplifier chain. 
Secondly, electrolytics and 
even many metalised paper 
condensers manifest slight 
voltage fluctuations of a 
few millivolts (which be- 
come as many volts after 
amplification through a 
gain of about 1,000) when 
holding H.T. voltages of 
normal magnitudes, and 
this effect is normal and 
unavoidable. There is only 
one successful method of 
obtaining a rumble -free 
low- frequency amplifier 
with gain greatly in excess 
of 1,000 and that is to use 
an accurately balanced 
push -pull arrangement 
throughout. Expensive 
oscilloscopes thus use this 
type of amplifier, often 
augmented with elec- 
tronically stabilised H.T. 
supplies. It was not con- 
sidered to be justified to 
go to these expenses and complications in the 
Auditron. 

The total gain of the 
Miniscope amplifier lies 
between 500 and 1,000 and 
the low value of R50 was 
chosen just to bring the 
gain down to a value where 
rumble is just no longer 
noticeable - i.e., visible 
random fluttering of the CRT display just ceases. Further to this effect, he values of the coupling condensers and grid aks throughout the amplifier were judiciously chosen so that the low- frequency response was no more than really necessary for normal audio requency measurements -i.e., 25c /s lower 3dB down limit. Larger coupling condensers or grid 

le of twice the specified values could easily ave been used, enabling superb display of really low phenomena, but the whole display then antes about continuously unless the gain is con- derably reduced. Thus, the specified component glues are considered to be an ideal compromise 
r general purpose usage of the Auditron. 
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The signal amplifier in the Auditron has a ndwidth of 25c /s to 120kc /s level within the ual specification of ±3dB. Thus, square waves re excellently displayed with fundamental fre- encies anywhere in the range from 50c /s to kc /s, so that waveforms with fundamentals any - here within the full hi -fi audio spectrum are curately displayed whatever their shape may be. e Auditron is thus fully suited for any audio rk and moderate frequency pulse work. It will found useful for much television work, though 
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the bandwidth is not adequate 
for accurate display of all 
pulse features of television 
video waveforms, etc. tlow- 
ever, all wobbulator work for 
equipment at any frequency 
can naturally be performed 
with full success. 

A signal amplifier band- 
width up to at least 2 to 
3Mc /s would be essential for 
comprehensive TV work. This 
would require various induc- 
tive peaking coils and special 
valves to raise the Y- amplifier 
top limit sufficiently. These 
complications were con- 
sidered an unnecessary burden 
for the average wireless 
experimenter for whom the 
Auditron is intended. It is 

seen that a carefully designed 
conventional RC amplifier, as 
here used, gives adequate 
bandwidth for his purposes 
and has the great merit of 
simplicity of construction. 

The Miller- TransItron 
Tlmebase 
Fig. 2 shows the complete 

timebase circuit for the 
Auditron. This uses a con- 
ventional Miller -Transitron 
oscillator (V6) as its heart, yet 
taken together with its three 
ancillary valves and other 
refinements constitutes a novel 
type of multi- function timebase circuit which is 

the outcome of careful experiments conducted 
specially for the Auditron during preparation of 

this article. 
After having operated for a very long period 

with a simpler version of the Auditron in the 

workshop, and having noted all its shortcomings 
the present circuit may be regarded as " matured ", 

and should be found to be very stable and reliable 
if the instructions given are followed carefully. 

The Miller -Transitron circuit is a one -valve saw - 

tooth- waveform oscillator with extremely good 

linearity. The saw -tooth -wave is produced at the 

anode, and its exact form is shown in graphs 2 

and 3. The anode voltage falls relatively slowly at 
an extremely linear rate, this fall being used to 

sweep the spot on the CRT across the screen hori- 

zontally from left to right, at a constant rate, to 

form the time axis (time- base). 
After the anode voltage has reached its mini- 

mum, it returns to its maximum in a short time 

(the 
the stattbattthe left 

spot 
of the screen, ready for the 

next linear timebase run. 
The graphs show that the flyback is not 

particularly linear, but that is completely unim- 
portant, as it is not used for the display on the 

CRT. In fact, the purpose of V7 and associated 
circuitry is to render the spot invisible on the CRT 
during flyback, by means of applying a well -refined 
negative pulse to the grid of the CRT during the 

flyback time. 

Main 
se 

V6 anode 

V6 
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Fig. 7 -The timebase waveforms when the flyback switch Is set at "Short". 

The other parts of graphs 2 and 3 show how the 

screen -grid waveform of the Miller- Transitron, 
which is of the rudimentary form needed for this 
flyback -blanking, is progressively " shaped " to 

the required form in the circuitry associated with 
V7. These graphs should be used primarily for 

checking operation of the Auditron when building, 
or in case of any necessary future repairs. 

For observation, any other good oscilloscope may 

be used, but though this is helpful it is not essen- 
tial to successfully construct the Auditron. It was 

only during design and refinement of the circuit 
that another oscilloscope was idispensable, and 
the observations on the finalised circuit given in 
Fig. 2 are depicted in the Graphs 2 and 3. 

D5 serves as " anode-catch", shortening the 
flyback -time by removing the progressively more 
non -linear later portions (as the flyback is really 
a normal exponential charging curve). V5 diode 
(pins 1 and 7) serves to prevent the suppressor -grid 

of V6 going positive to chassis, which could other- 
wise cause the timebase to block and stop oscilla*. 

ing, erratically. 
There is no reason against using a semi- 

conductor- diode here, too, of 
to the 

type 
diode - and D7. The same apP i which 

other 
is used to section in V5 (pins 2 and 5), 

remove any negative spikes in the synchronisation 
input, which could irritate V6, leaving only positive- 

spikes which represent the correct polarity fat 
synchronisation at V6 pin L (To be sowtismale 
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The Finishing Touch 
LETTERING RADIO PANELS 

By M. O. Sparks 

bearing the letter from the paper backing. Float it HE circuitry of a unit may be first class and the construction follow the best precepts; it may out -perform its commercial counterpart or fil some need for which the manufacturers have no provided, but nine times out of ten the appearance labels amateur -built equipment as " home made " This applies particularly to home -made test gear where finished panels and dials 
are not generally available as 
they are for some designs of 
amplifiers and tuners. Even 
where the instrument is housed 
in a well -made case the finish 
of the panel, particularly the 
labelling of the various con- 
trols, lacks the crispness and 
clarity of the factory -built 
design. To a certain extent this 
difficulty may be overcome by 
the use of commercially avail- 
able decals, but sooner or later 
the need for a more flexible 
method of labelling controls 
will arise. 

Type Transfer System 
The method of lettering con- 

trol panels to be described 
makes use of the "Letraset type 
lettering system." This consists 
of a special type sheet from 
which the individual letters can 
easily be transferred to any sur- 
face and arranged to form any 
word. A large variety of type 
faces and sizes are available in 
black or white letters, figures 
and punctuation marks. The author's own choice is 10 and 
12 pt. (pronounced " ten and twelve point ") Gill Sans Bold in white and used on charcoal -grey panels. Sheet No. 3A /B contains the 10 pt. and 12 pt. sizes in both Roman (this is the professional's term for ordinary upright letters and figures) and italic faces, with the numbers of the various letters correctly adjusted so that there are more of the frequently used letters and fewer of the little used letters. The whole sheet contains over 2,000 characters and costs about 3s. 6d. The method of applying the letters is extremely simple, the only requirements, apart from the actual transfer sheet, being a razor blade, a very fine artist's watercolour brush, a saucer of water, a small pie.ee of blotting paper and a large amount of patience. Arrange the finished instrument with its panel horizontal and draw a fine guide line where the le4ters are to be placed. Cut round each selected letter on the type sheet with a razor blade and peel off the gummed tissue 

on water for about o ne minute and then place the letter, still on its tissue backing, face uppermost 
in its approximate position. Hold down the tissue 

1 with the corner of the razor blade and slide the t letter off into position with thä brush. Final spacing of the letters is done by eye, the letters 
. floating on the drop of water carried over with them from the soaking. 

An example of the excellent results achieved with the author's method of finishing his home -constructed equipment. 

When correctly positioned the surplus water is removed with the corner of the blotting paper and the lettering allowed to dry naturally. One word of warning: watch out for any odd letters which float out of alignment as they dry and coax them back into position with a wet brush before they dry out completely. The result is a label without any " background " other than the panel itself and in which all the characters are identical in size and shape, forming a perfectly matched whole. A fully detailed catalogue is available from Letraset Ltd., 21 Webber Street, London, S.E.1., from which address single type transfer sheets may also be obtained. 

t 

It is regretted that, owing to Indisposition, the usual page by "Thermion" is not available this month, but will be resumed in the next issue. 
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SUPERB 

COMMUNICATION 
RECEIVERS 

AMERICAN ARSSD RE- 
CEIVERS. Fresh release of 
these renowned sets. 14 

Ing 5000 Kc /s-32 Mc /se 
cover- 

ing 
every possible re- 

finement and have internal 
A.C. mains pack for nominal 
3/230 v. Thoroughly recon- 
ditioned, immaculate in ap- 
pearance, and in perfect 
working order. ONLY £35 
(add carriage 30/- and 50/- de- 
posit on returnab transit 
case). S.A.E. brings illustra- 
ted leaflet. 

MARCONI CR. 100 /S ('UM- 

CEIVER. Covers 60 Kds to 
30 Me/s. Complete with all 
valves, makers instruction 
manual, and internal A.C. 
Power unit for 200 /250 volts. 
BRAND NEW IN ORIGINAL 
TRANSIT CASES. Aerial 
tested before despatch. ONLY 
£35 (cary. etc. 40/-). J.A.E. 
for full details. 

TEST METERS FOR EVERT PURPOSE & POCKET 

2060 O.P.V. MODEL. TP -10. 
Reads A.C. & D.C. Volts up to 
000; D.C. Current to 500mA; 
Resistance to 1 Meg; Capaci- 
tance to ly.F; Decibels from -20 

Measurem nts. jack 
ze 34in. 

Audio 
bin. 

x li1n. 
£3.19.8 

All New Stock, with leads Prods and internal batteries. 

26.000 O.P.V. MODEL. TPSS, 
Reads voltage up to 1.000; D.C. 
at 20.000 ohms per volt and A.C. 
at 10.000 o.p.v.; D.C. Current to 
500mA; Resistance to 10 Megs.; 

from 
to 

26. Size 3iln. 
Decibels 

z 
511n. z lfin. 

£ &19.8 

30,000 O.P.V. MODEL. 900. Volts 
to 
A.C. 

st. 
:0.0 0; 12 Amps D C. 

Current; 60 Megs Resistance; 
-20 to +56 Dbs; Internal 
buzzer short circuit 

rcuitz 
warning. 

Size 3 /ls>D 
£8.19.8 

tee backed by full 
6 months guaran 

service facilities. Details S.A.E. 

THE "GOOD COMPANION" Mk. II 
TRANSFILTERS THE LATEST MANUFACTURING AMPLIFIER TYPE A1413. Ex R.A.F. For normal A.C. Mains 

]use. 
534 Rectifications with 6V6 output. Input and output 

former easily 
gain 
hanged for 

control, 
ohms type. Standard 

ohms 
ounting 

size 19' x 7' x 6'. Used, good condition. ONLY 59/8 (carriage 
etc. 10/8). 

POWER UNITS TYPE 234. Primary 200/250 v. 50 cycles. Out - 

puts of 250 v. 100 mA, and 6.3 v. 4 amps. Fitted double smoothing. 
For normal rack mounting (or bench use) having grey front 
panel size 19' x 7'. Fitted Input and Output Voltmeter. 79/8, or 
model less meter 59/8. (Carriage either type 10/8.) fitted with 
AVOMETER MODEL 7 LEATHER CASES, 

handle and long strap. BRAND NEW. ONLY 32/8 
(Post 2/8). 
20/- CONSTRUCTORS PARCEL. Assorted colours wiring wire, 
solder, resistors, condensers. volume controls, tag paneL ALL 
NEW. (Post 2/6). 
RESISTORS. 100 assorted values our choice. NEW 10/-. 
CONDENSE 8. 100 assorted mica & slllvermica. NEW 

PCR COMMUNICATION RECEIVERS 
Manufactured by Pye dr.. Philips. One of the Army's most 
versatile and sensitive sets. RF stage and 2 of I.F., using 6 

British I.O. type valves. Large 180 degrees Illuminating and 
Calibrated Dial. Flywheel Tuning with locking device. 
Aerial Trimmer. Tone and Vol. Controls. Band Switch from 

17 
panel jacks 

Sin 
for 

x 
speaker 

D Model PCR 
In 

coversk6 
metal 
-18 Ma's. 

case, 
00-550 

metres and 850 -2,000 metres and has internal 5-In. speaker. 
28.19.8. 

rrwavModel 22 Mc//sh 
has 

speaker. Used but 
coverage. 

25.19.8. Every receiver aerial tested 
before des. 

Add 10lß oarr. all models. Designed to operate from bulky 
EXTERNAL power supply, but any set can be fitted with 
BRAND NEW COMPONENTS INTERNAL PACK for 200 /250 v. 

A.C. at extra cost of £2. 
S.A.E. FOR ILLUSTRATED LEAFLET 

USING TO SAVE ALIGNMENT DIFFICULTY 

THE 
YET 

FINEST 
ESIGNED FOR THE HOME CONSTRUCTOR 

10 

"P.W." 6 TRANSISTOR PERSONAL RECEIVER 
Designed by the techni- 
cal staff of Practical 
Wireless: easy to build, 
using printed circuit 

TTrraansistors and 
Matched 

Full Medium and Long 
Wave coverage to inter- 
nal speakers. All parts 
sold separately (new 
components only) en- 

abling you to buy as re- 
quired and full detailed 
price list ár111 be sent on 

request. Constructional details 1/6. 

Newly designed OSMOR Cabinet and reduced price. TOTAL 

COST INCLUDING BATTERY and CABINET NOW £7.19.6. 
"P.W. TROURADOI R 7" Parts List. S..A.I:. 

750 mW 
output. 

e transis 
tors and 2 
diodes. 

Full 
Medium and 
Long Wave 
coverage. 

Quality' 
speaker. 

Brillian- 
tly styled 
2-tone cab- 
inet, size 
11 x 8 x 3in. 

Very fine 
tuning with 
calibrated 
dial. 

Latest printed circuit. Internal high gain aerial with car aerial 
socket. Easy to follow construction data (available separately 

parta g iss a yntf illustrated at will 
separately and 

on 
request. Total Cost 
With 
Either 

alternative 
plus 5 /postcand ins (Battery 3/6 extra.) 

speaker, £10.19.8. 
£9.19.6. 

"POCKET 4" 
TRANSISTOR RECEIVER 
Uses miniature sand vol ule 
control. Built -in aerial makes 
unit efficient and portable. Ideal 
for the beginner. Full medium 
wave coverage. All components 
and case for only 42/8 (p. & P. 2/6). 

ok Ten-pe constructional 
free with parts or separately l/6. 
S.A.E. for parte price list. 

HARRIS ELECTRONICS 138 Gray's Inn Road, London W.C.I 
Phone TERminus 7937 

(LONDON) LTD (Open 
lease include carriage costs on all items. 

(Chancery 
until 

La a Station)aynd 5 
We are 

by Bus from King's 

e 
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QUALITY TUNERS 
Designed to match 

any amplifier or 
tape recorder 

T4B FM TUNER (illustrated) £21.18.0 

T4C FM TUNER (without case) £19.19.0 

ST3 MK.2 AM /FM TUNER £27.16.0 

We also make a wide range of high fidelity 
amplifiers and tuner -amplifiers, both mono 
and stereo, all of which offer top quality 
performance at reasonable prices. 
Write for descriptive literature (quoting Dept PNT) to 

ARMSTRONG, WARLTERS ROAD, LONDON, N.7. 

The T4B model (and uncased version -T4C) is a self - powered high fidelity FM Tuner. Automatic frequency 
control ensures complete stability and the cathode follower stage, together with the variable output control, 
enables it to be used with any amplifier or tape recorder. 
All these features are to be found also in the ST3 Mk.2 
AM /FM Tuner together with coverage of the medium and long wavebands. The AM section includes a ferrite aerial 
and two IF stages ensuring good Continental reception, 
and there is a miniature bright -line indicator for easy tuning. 
The case of the T4B Tuner is covered In maroon vinyl - hide, making an attractive shelf- mounted unit. 

NORTH 3213 

Microwaves 

Circuit Design 

Motors and 
Generators 

Electrical 
Engineering 

Transformers and 
Chokes 

Valves and 
Transistors 

Sound 
Reproduction 

Cathode Ray 
Oscillograph 

Transmission and 
Modulation 

Electromedicine 

Transmitters and 
Aerials 

Electronics in 
Industry 

Radio Receivers 

Navigational 
Equipment 

Television 

Interference and 
Suppression 

Radar 

a 

RADIO and ELECTRONICS 
Edited by f. H. Reyner, B.Sc., D.1.C., M.I.E.E. 

Student and specialist alike need a book which will give them the funda- mental applications of radio and electronics in an easily digestible form, and this book has been produced with that need in mind. In these two well- illustrated volumes a team of electronics experts show you the theories and techniques, the methods and materials of this exacting science, from Acoustics to X -rays. You cannot hope to keep all of radio and electronics in your head, but you can keep Radio and Electronics 
on your bookshelf. 

This most important book can 
be yours for a few small 
monthly payments under the 
New Era scheme. If you are 
interested in it, why not send 
us this application form? 
We shall then send you a 
brochure giving further de- 
tails and explaining our free 
inspection offer, which lets 
you look through the book in 
your own time before you de- 
cide whether you want it. 
It's easy -and there's no 
obligation to buy. 

r 
APPLICATION FORM 

To New Era Publishing Co., (Dept. N.2), 
45 New Oxford Street, London, W.C.I. 
Please send me further details of 'Radio and 

Electronics' 

Name 
(BLOCK LETTERS PLEASE) 

Address 

Date _Age (if under 21).___ 
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Radio Components 
and their 
Functions 

(Continued from page 485 of the October issue) 

MAST month's article gave a component -by- 

component analysis of a battery -operated TRF 
receiver. The mains- operated counterpart is akin 

in principle, but uses mains -type valves and a 

mains power supply system. Certain components, 
therefore, may differ slightly in value from those 

considered in the previous article, but this is solely 

so that they will suit the mains valves in terms of 

operating conditions. 
How the components differ in value will be 

almost totally revealed when we consider the 

mains -operated superhet later in this article, but 

before going on to that, and for the sake of com- 

pleteness, the mains power section of a TRF set 

will first be considered. 
Such receivers are invariably designed for 

operation on A.C. or D.C. mains supplies, and 

Fig. 3 shows the basic arrangement employed. R 1 

is the mains dropping resistor, which could be 

either a large wire-wound component on a ceramic 

former or a line -cord. When it is a line -cord, the 

on /off switch Si would be connected at the set end 

of the resistor, and not at the mains end as shown. 
The resistor is required to set the current in the 

series- connected valve heaters to the correct value 

for the particular class 
o 

valve 
the opted. have an For example, suppose 

0.3A heater rating (they must, anyway, have 

the same current in a series chain, though the 

voltage is relatively unimportant), that VI and V2 

have a 12V rating and V3 and V4 a 25V rating. 

This adds up to a total of 74V. Now, if the mains 

voltage is, say, 230, then R1 would have to drop 

230 -74V, which is 156V. 
It has to do that with a current of 0.3A flowing, 

so by Ohm's law is it easy to find the value 

required for RI. In this particular example, RI 

would be equal to 156 (the voltage to he dropped) 
divided by 0.3 (the heater current in amperes), 
which works out to 52052. 

The wattage rating of the resistor is also im- 

portant, and it must be as least equal to 156 (the 

voltage dropped) times 0.3 (the heater current in 

amperes), which is almost 47W. This represents 
quite a large resistor which will dissipate a fair 
amount of heat. Alternatively, the line -cord, if 

used, must itself be rated at 0.3A, and it must be 

trailed out to avoid overheating. 
Some mains droppers, and even line- cords, have a 

tap for connecting to the anode of the rectifier 

valve V4, as shown in Fig. 3. Section " A " serves 

the dual functions of surge limiting and voltage 

dropping for the rectifier. Thus, instead of the 

rectifier anode being in receipt of the full mains 

voltage, a smaller value as required is picked up 

from a lower potential point down the resistor, 

towards the heaters. This section also limits heavy 

surge currents in the event of the set being 

switched off and then on again before the rectifier 

has had a chance to cool off. 

603 

By K. Royal 

Three -way Cord 

On some models a three -way line cord is used, as 

shown in Fig. 4. The end of the resistive element 
connects to the heater chain, via the on /off switch 

SI, the black lead connects to chassis, via the other 
pole of S1 and the red lead connects either direct 

to the anode of the rectifier valve or through a 

100t2 surge limiting resistor. At the mains input 

end of the line -cord, the red and resistive cables 

are joined as shown. 
Included in the series chain may be a thermistor 

and a pilot lamp. The thermistor has a negative 
temperature co- efficient. That is, its resistance 
falls considerably as its temperature rises. 

This compensates for the heavy rise of heater 
current which would otherwise occur when 

first switching on due to the low resistance of 

the valve heaters, which increase in resistance as 

they warm up. The thermistor thus ensures that 

the current progressively rises to the normal value 

in the chain as the valve heaters warm up. 
If a pilot lamp is used, this must have a current 

rating equal to that of the valves themselves, and 

the voltage must be taken into consideration when 

computing the value for Rl. It is current practice 
to shunt the pilot lamp in a series- connected chain 

with a thermistor. 
The idea of this is to prevent the set from failing 

in the event of the lamp fusing. Owing to the high 

" cold resistance" of a thermistor, it bypasses very 

little current from the bulb under ordinary con- 

ditions, but if the bulb should fuse all the chain 

current would be passed by the thermistor. It 

would thus get hot and reduce in value, and in that 
way keep the heaters alight. 

The remaining items in Fig. 3 are CI, C2 and 

R2. CI is the reservoir capacitor, which is an 

electrolytic usually valued at about 16µF and 

rated at 275V. C2 is the smoothing capacitor. 
This is also an electrolytic and may, in fact, 

partner Cl in a common case. R2 is the H.T. 

smoothing resistor. This component usually has 

a value of 1,00011, or perhaps a little higher, and 

is rated between 1 and 3W, depending upon the 

set's H.T. current. 

The Mains Superhet 

A typical circuit of this kind of receiver is gives 

in Fig. 5. It is for AM -only, with VI the fre- 

quency changer, V2 the I.F. amplifier, V3 the A.F. 

amplifier and detector, V4 the output valve and 
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V5 the H.T. rectrTier. The aerial signal is applied to the aerial coupling coils L1 (S.W.) and L2 (LW. and M.W.) via the isolating capacitor Cl. On A.C. -only sets, as this one is, Cl would have a value of around 0.001µF and would be rated at 350V. 
In the "S.W." position, switch section SI simply shorts out the aerial coil on the L.W. and M.W. assembly. This avoids a loss in S.W. signal strength, and ensures that all the S.W. signal picked up by the aerial is fully coupled to LI secondary. Coil L5 and the trimmer C33 form a wavetrap circuit adjustable over the set's intermediate - frequency. This avoids I.F. breakthrough (e.g., the pickup of interfering signals at the i.f.), since at the tuned frequency the wavetrap "looks like a short- circuit between aerial and earth, this being the normal characteristic of a series tuned -circuit. 

Fig. 3 -The power supply circuit of a typical TRF 
A.C./D.C. model. RI may be either a wire -wound 
mains dropper on a ceramic former or the resistive 
element in a line -cord. The valves are usually 
connected in the order shown to reduce the effects 

of hum. 

Switch section S2 selects the required L.W., M.W. or S.W. tuned winding and directs the signal as tuned by C7 section of the tuning gang to the signal grid of VI. C2 is the M.W. trimmer and C4 the L.W. trimmer. These are adjusted during re- alignment for maximum sensitivity at the high - frequency ends of the appropriate bands. 
C5 holds the bottom of the L.W. and M.W. coil assembly (L2 secondary) down to chassis from the R.F. point of view, whilst also acting as isola- tion for AGC. It will be seen that AGC is applied via R5 to the signal grid of VI via L2 and S2. In the S.W. position, however, AGC is removed, since LI secondary is terminated direct to chassis. C5 has a value of the order of 0.002µF, which gives a sufficiently low impedance at R.F. and acts to a small extent as a fixed padder for enhancing the tracking towards the low- frequency ends of the LW and MW bands. C3 in conjunction with RI provides a small amount of bottom -end coupling on the M.W. and L.W. bands. R1 is about 1,000t2 and C3 0.02µF. 
A degree of fixed bias is applied to VI by the voltage drop across R2, this making the cathode of the valve positive with respect to the signal grid. The triode section of VI is not biased in that way since the grid is returned direct to the cathode through the grid leak R3. 
R2 is in the region of 2200, and the capacitor across is (C9) has a value of 0.05µF. This gives a low impedance path to the R.F. signal across R2, 

November, 1962 

thereby completely masking the effect of the resistor from the signal point of view. 

Local Oscillator 
L3 is the S.W. and M.W. oscillator coil, while L4 is the L.W. oscillator coil, these being selected by the ganged switch sections S3 and S4. The coils provide a feedback path between the anode and grid of the triode oscillator section of V1, and the oscillator frequency is tuned by the oscillator section of the tuning gang C17. The trimmer C18 is for tuning the S.W. band during alignment. This is partnered by C7 trimmer also on the gang. Trimmers C14 and C11 are for the L.W. and M.W. oscillator coils respectively, while C13 and CIS are the M.W. and L.W. padders respectively. 

The trimmers are adjusted for correct dial cali- bration at the high -frequency ends of the bands, whole the padders are adjusted for correct calibra- tion at the low- frequency ends of the bands. The padders always have a greater value than the trimmers (and are thus larger), an example being 700pF for the M.W. padder and 50pF for the M.W. trimmer. 
Coupling is provided to the oscillator coils by C12 in the grid and C16 in the anode, typical values being 60pF and 100pF respectively. C12 forms a time- constant with the grid leak R3 (47kí2) to give optimum oscillator activity over the three bands. Poor or intermittent oscillator activity is often attributable to a faulty C12 or C16. Grid current flows in R3 when the triode is oscillating, but since the current is very small a microammeter 

is required to detect it. 
However, the current in the anode is far greater, occurring through the anode resistor R4 (22K12) and can be measured on a normal milliammeter 

To V4 
heater St 

To V4 anode ''. 
' -' Resistive 

element 

red 
M ains 

chasstf 

black 
Fig. 4 -This diagram shows the use of a three -way 

line -cord in an A.C./D.C. TRF receiver. 

by connecting at the top of R4, as marked by " X " in the circuit. When the oscillator is working correctly, there should be a distinct change in anode current when a short is applied across the oscillator tuning gang (C18). If there is no change in current, then the oscillator is defective. 
The anode of the mixer section of VI is fed with H.T. voltage through the primary of the first I.F. transformer Tl. This is tuned to the I.F., currently 470kc /s, being the difference between the incoming signal and the local oscillator. Tuning is accomplished by the trimmers across the windings, though in some transformers a fixed capacitor is used and the associated winding is tuned by a dust - iron core. 
The I.F. signal is applied to the control grid of V2 via the secondary of T1, and there is no fixed bias on that valve since the cathode is connected direct to chassis. The bottom end of the secondary winding is held to chassis signal -wise by the 0.1µF 
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C19, which also provides isolation for the AGC 
bias. 

The second I.F. transformer T2 is tuned in a 

like manner and the secondary winding is con- 

nected to the diodes in V3. These rectify the I.F. 

signal, and extract the modulation across the load 

resistor R8, which is the volume control valued at 
0.5M0. Residual I.F. signal at that point is by- 

passed to chassis through the 100pF C20. There 
are two components of the signal across R8; one if 

the A.F. signal and the other a direct -voltage due 

to rectification of the I.F. carrier. 
The former is coupled to' the grid of the A.F. 

triode in V4 through C21 which also isolates the 

WIRELESS 

electro- chemical characteristics of the valve. The 

cathode is therefore taken direct to chassis. 

R10 is the triode anode load (270k0) across 

which the amplified A.F. signal is developed. This 

is fed through the coupling capacitor C23 (0.01µF) 

to the control grid of the output tetrode. This 

valve is biased by the voltage developed across its 

cathode resistor R12. The cathode is made positive 

by the amount of the voltage drop relative to 

control grid which is held to the chassis end of 

R12 via the 1Mí2 grid -leak R11. 
R12 has a value of 27012, but is not by- passed 

with a capacitor. This means that there occurs a 

small A.F. signal across the resistor, and this as 

605 

10 PICK -11 
COIL. 

Fig. 5 -A complete circuit of a mains -operated superhet receiver. 

direct- voltage. The latter, however, is used as 

AGC bias, and is fed through R7 (IMQ) to the 

control grids of V1 and V2. R7 can have a high 

valúe since the grid circuits are adequate help to 

chassis from the signal aspect as we have already 
seen. The high value also helps to get rid of any 

residual I.F. which may be present at the output 
of the detector. 

The AGC bias can be measured with a volt- 

meter, but owing to the high impedance circuits 
involved, the meter must have a sensitivity at least 

as high as 10,0000/V. A meter of smaller sensi- 

tivity would damp the AGC circuits and probably 
decrease the voltage to a level which is not 
recordable. The loading would, of course, also 

upset the operation of the AGC circuit. 

It will be found that the voltage rises negatively 
(with respect to chassis) when a strong signal is 

tuned in. This negative voltage biases the valves 

and thus causes their gain to fall, thereby avoid- 

ing overloading. On weak signals the bias is 

negligible and the valves work at full gain. 

S5 switches out the detector load in the " gram " 

position and switches in the pick -up and associated 
equalising components comprising R16, R17 

and 
C32. The pick -up signal is effectively applied 

across the volume control, and is thus fed via the 

slider to the grid of V3 triode, as is the radio A.F. 

signal. 
The triode is biased due to a small difference in 

potential which is developed across the 10Mí 
grid -leak R9. This is often called "contact 
potential biasing ". it being a function of the 

well is reflected back into the control grid circuit 

out of phase with the applied signal from V3. In 

that way, negative feedback is applied to the 

output valve and hum and distortion are reduced. 
The anode of the tetrode is loaded with the 

primary of the output transformer T3, the turns 

ratio of which is selected as described in Part I of 

this series. C27 (0.02µF 450V paper) across the 

primary of the transformer attenuates the higher 

order harmonics (e.g., harmonic distortion) pro- 

duced by the output valve. Variable tone control 

is given by C31 in series with the tone control R18 

(0.05µF and 50k0). This circuit reduces the higher 

audio frequencies at an amount increasing with 

decrease in R18 resistance. 
The set features a fully isolated mains trans- 

former for the valve heaters, but the H.T. circuit 

is connected direct across the mains primary of the 

transformer, between receiver chassis and the 

parallel- connected anodes of the rectifier V5. 

R15 is the surge limiting resistor, the purpose of 

which is given in the first part of this article. R14 

is the smoothing resistor, and is a 2W component 
valued at 1,0000. C30 is the 16µF electrolytic 

reservoir capacitor, while C29 is the maie 

smoother of like value. Further smoothing is 

provided by R13 (1,0000) and C26 (8µF elec- 

trolytic). C25 is connected in parallel with C26 to 

by -pass the inductive effects of the latter. 
Although C25 is only an 0.1µF it effectively 

offers a low impedance to any R.F. or I.F. which 

could develop across the electrolytic. 
To be continued) 
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universal test 
oscillator 

By R. Murray -Shelley 

A MINIATURE TRANSISTORISED 
INSTRUMENT 

OST signal generators which are used for test purposes are designed to produce a note of one specific frequency together with a relatively small number of harmonics of that frequency. In this piece of test equipment, a deliberate attempt has been made to produce an oscillator having as many harmonics of the fundamental frequency as possible in its output. The use of such an instru- ment is at once apparent -it is invaluable for the testing of almost all types of radio receivers and amplifiers, since a signal from the oscillator can be injected into the circuit under test at any point, whether in a radio frequency or audio frequency stage, and, if the circuit is in order, will produce a response in the output. 

C3 

E 

10.1pF 

vR1 
.i 

Output 
Fig. I -The circuit. 

The circuit employed in this equipment is, in the main, quite conventional. It is the well -known multivibrator arrangement which produces square waves (Fig. 2). If a square wave is analysed, it is found to be composed of a very large number of odd harmonics of the basic frequency. If the fundamental frequency lies in the audio spectrum, then harmonics extending well into the radio fre- quency bands will be produced. In this design transistors capable of operating up to many mega- cycles are used, and, as a result, although the fundamental frequency is of the order of four kilocycles, harmonics have been detected at fre- quencies of several megacycles. 

Method of Construction 
A fairly novel method of construction is suggested. This mskes use of a small piece of 

November, 1962 

The prototype instrument 

paxolin board to form a type of "chassis ", the components being mounted on this as shown in the wiring diagram (Fig. 4). It will be seen, from Fig. 3, that the whole oscillator is extremely small. 
Components 

A study of the circuit diagram, Fig. 1, shows that there are, in fact, relatively few components. Construction is simplified if miniature or even sub- miniature parts are obtained, but the 'prototype was built ¡using quite conventional components throughout. 

Fog. 2 -The output waveform. 

The resistors are normal j}W components of 10% tolerance. The exact values used are not particularly critical, any changes in R2 and R4 merely serving to alter the fundamental frequency of the oscillator. Care should be taken, however, to see that both R2 and R4 have approximately the same value otherwise a reduced output will result. 
The condensers CI and C2 are of the disc ceramic type, though here again their character- istics are not particularly critical. The output of the unit can be adjusted as regards amplitude by the control VR 1. This is a miniature volume control of the type which are used in hearing aids etc. If a really small oscillator is required, then this refinement could be omitted, though it is useful for carrying out comparative gain tests on amplifiers in particular. 
The transistors call for some mention. It has already been explained that radio frequency types are used in order to accentuate the higher fre- quency harmonics and make the oscillator suitable for testing the radio frequency and intermediate frequency sections of radio receivers. Almost any types of R.F. transistors will prove to be suitable. 
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Holesiies ¡el 
A__.V16 dia. 
B.._. W dia.';':,I ":' 

1 %q 

Piece 
cut out 
to suit 
output 
control 

used 

iH 
t 

44 
BJ o''stnp e 

I. 
Fig. 3 -The drilling details of the paxolin chassis. 

The prototype used 0C44's, since these were to 

hand. Whatever types are decided upon, it is 

important to ensure that both of the transistors 
have more or less the same characteristics. 

Power Supply 
The power requirements of the oscillator are 

very modest, only 2mA at a potential of 2.6V. The 

smallest and most convenient source of power 
comes from two mercury cells. These cells are 

eminently suitable since they will provide a very 

steady current at a constant potential throughout 
their working lives which may amount to many 
hundreds of hours. The case of the cells forms the 
positive terminal, and the smaller electrode is 

negative. The specified cells should not be heated 
in any way. The battery mounting is shown in 

detail in Fig. 5. Great care should be taken to 

ensure that the polarity of the supply battery is 

correct, otherwise damage to the transistors may 
result. 

Construction 
The construction of the equipment is quite 

simple provided elementary precautions are taken 

ot 

KA 

COMPONENTS UST 

Resistors (All IW components) 
RI 33k 
R2 1.5k R4 1.5k 

VRI IM miniature potentiometer with switch. 
SI 

Capacitors 
CI 0.0047µF ceramic 
C2 0.0047µF ceramic 
C3 0.1µF ISOV 
TI, T2 0C44 transistors 

Battery Two Mallory type 625 mercury cells 

Paxolin board, small pieces of spring brass, etc. 

to avoid overheating components- particularly the 

transistors. 
The paxolin "chassis" is first prepared. The 

dimensions of this together with all the necessary 
drilling instructions are given in Fig. 3. Paxolin is 

rather a brittle substance and care is needed when 

working with it. It is most easily cut using a fret- 

Spring brass contact 

Paxolin board 

+ve 

11111_ 

7): non //j//i 

Mercury 
cells 

(see text) 

-ve 
To switch Spring brass contact 

Fig. 5 -The method used to mount the mercury cells. 

saw or a fine -toothed hacksaw blade. The mount- 
ing of the output control depends on the nature of 

the control itself and thus some improvisation will 

be required on the part of the individual con- 

structor. The battery clips are made from pieces 
of springy brass obtained from old 41V dry cell 
batteries. These are bent to make contact with 
the cells, and also to help hold them in position. 
The brass strips are bolted on to the chassis and 

connecting wires soldered to them. 
The component wires are cut 

fairly short and they are inserted 
through holes in the board u 
shown in Fig. 4. The wiring is very 
compact and for this reason alone 
the constructor should be careful 
to see that there are no shorts 
between components. The tran- 
sistor leads should be kept as long 
as is possible and insulated with 
sleeving. A thermal shunt in the 
form of a pair of long nostd pliers 
must be used when soldering the 
transistors. Note that the mercury 
cells should only be inserted after 
the rest of the wiring is complete. 

The output from the unit is 
taken via two flying leads, though 
small terminals could be sub- 
stituted in their place if thought to 
be necessary. 
Using the Oscillator 

When the oscillator is used to 
test an amplifier or radio receives. 

(Continued on page 6141 

Output 

Contact strip 

Note : Wiring has been 
'opened out' for clarity 

Fig. 4 -The complete wiring diagram. 
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5HE Mayfair pre -amplifier has been designed for use with the Strand power amplifier and in- corporates the kind of features normally expected in a versatile high quality reproduction system. It is, of course, also suitable for use with other power amplifiers requiring an input not in excess of 250mV for full output. 
This pre- amplifier 

: will accept inputs from magnetic and crystal pick -ups, radio tuners, tape recorders and microphones. Separate input sockets are provided for these five different categories of programme source and an appropriate equalisation network is brought into operation at each setting of the input selector switch. 
A treble filter circuit with a choice of three roll - off frequencies (3, 9 and 20kc /s) is included. This switched filter is particularly useful for reducing 

fi 

e 

11.2 

c Position of chassis 
behind front panel 
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2; 
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Volume 

- 
>1 'ti1 ñ *.`l)S h'Ly'sii..:%'..1 

A VERSATILE CON1I 

A NIGH QUALITY, Pt 

by F. E. 

surface noise on certain records, and at its lowest setting it will assist in the elimination of inter- ference and whistles on radio programmes. The low frequency response of the pre- amplifier is deliberately reduced just below 20c /s in order to eliminate motor rumble and other undesirable L.F. effects. Wide range tone controls a\low the bass and the treble response to be either boosted or cut to meet individual preferences and to suit acoustical conditions in the listening area. With the tone controls in the level position, and the treble filter set to 20kc /s. the overall frequency characteristic of the pre -amplifier is substantially flat front 30c /s to 20kc /s. 
A double -pole mains on /off switch is wired to a plug at the rear of the instrument so that con- nection can be made to the marts terminal block in the Strand power unit, thus allowing the whole amplifying system to be controlled from the pre- 
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18swg Aluminium 
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Radio and 
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Fig. 6 -Front panel drilling details. 
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amplifier. Indication of the availability of the 
mains supply is given by a pilot lamp. 

The power requirements of the pre- amplifier 
are as follows: H.T. 350V 7mA; L.T. 6.3V IA. 
These supplies are usually obtainable from the 
associated power amplifier unit, and are fed into 
the pre -amplifier through a four -core cable. The 
cable plug PL2 as specified in the components list 
is suitable for mating with the auxiliary power 
outlet sockets on the Strand power unit. 

Details of the five input channels and the kind 
of programme source for which each is suited are 
given below. The 
a 20W output from the tpowergampli 

ed are for 
fier. 

Radio and Auxiliary Input 
Connection may be made at JK1 or SKI. 

insertion of jack plug into JKI automatically dis- 
connects the coaxial socket SKI from circuit. This 
input is suitable for radio tuner outputs, the sensi- 
tivity is 250V, and the impedance IMO. No fre- 
quency compensation is applied and therefore the 
response is linear. 

Other alternative uses are: (1) for the connection 
of a high output crystal pick -up (2) for tape with a 

replay speed other than 7+in. /see, or having a 

recording characteristic different to C.C.I.R. 

Tape Input 
The input at SK2 is fox use with pre -recorded 

tapes, replayed at 7 }in. /sec with high impedance 
heads. Bass boost is provided, approximately in 

accordance with C.C.I.R. curve. The sensitivity at 
5kc /s is 3mV and the input impedance 80kí1. 

Microphone Input 
High impedance (crystal) microphones may be 

connected directly to SK3; or moving coil type via 
a matching transformer. The response character- 
istic is linear. Sensitivity is 6mV and impedance 
1 M. 

Magnetic Pick -up Input 
The sensitivity at SK4 is 6mV for microgroove 

cL.P.) and 13mV for 78 r.p.m. The impedance is 

100k1). Separate equalisation arrangements are 

provided to suit the requirements of current 
recording standards (R.I.A.A.) for both L.P. and 
78 records. 

Crystal Pick -up Input 
The sensitivity at SK5 is 85mV for microgroove 

(L.P.) and 250mV for 78 r.p.m. The impedance is 

100kí1. Bass cut is introduced in this input circuit 
so that the resultant signal has a characteristic 
similar to that of a magnetic pick -up; this 
facilitates the equalisation arrangements. 

Circuit Description 
Four high -gain, low -noise pentodes type EF86 

are employed in this circuit. The five coaxial input 
sockets SK1 -SK5 are connected to the input 
selector switch S1A via series resistors. The value 
of each resistor has been chosen to adjust the 
input sensitivity and impedance of the pre- 
amplifier to suit a particular type of programme 
source. 

The first pentode amplifier stage V1 provides 
frequency compensation or equalisation for the 
various inputs by means of a feedback loop 
between anode and grid, the appropriate feedback 
components being selected by SIC. The two 
remaining sections of the input selector switch are 
used for muting purposes and are wired up in 
such a manner that the input sockets immediately 
adjacent to the required input are taken to earth 
by the rotors SIB and SID. This arrangement 
minimises any likelihood of signal break -through 
when a number of signal sources are permanently 
connected to the pre -amplifier. 
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Output from V1 anode is 
taken via CS to the volume 
control VR1, the slider of 
which feeds the grid of V2. 
An auxiliary output at a 
suitable level for applying to 
the input of a tape recorder 
is made available at JK2. 
This auxiliary output is 
approximately 200mV and 
will match a tape recorder 
having an input impedance 
of not less than 500kí3. 

Treble Filter 
The second valve is triode 

connected, and feedback is 
applied via low -pass parallel - 
T filter networks which are 
brought into circuit between this and the following 
stage by S2C and S2D (positions 1 and 2). 
Associated with these filter networks are the 
phase shift capacitors C12, C13 and C14, C15 
which are connected into the grid circuit of V2 by 
S2A and S2B. 

Due to the phase lag introduced by these capa- 
citors, the feedback over this stage is positive at 
frequencies below the resonant frequency of the 
filter network, while at frequencies above resonance 
the feedback becomes negative. 

Consequently the response characteristic of this 
stage has a slight rise just below the filter network 
frequency and then a steep fall off of more than 
20dB per octave. The roll -off frequency, i.e. the 
point at which the response is 3dB down, is 5kc /s 
for switch position 1, and 13kc /s for switch posi- 
tion 2. In the third position of S2, a single T- 
section filter comprising R32, R33 and C25 gives a 
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Fig. 7 -Rear panel drilling details. 

fairly sharp cut -off at 20kc /s. 

Rumble Filter 
The third valve is also triode connected and like 

its predecessor provides little gain: its main purpose is to reduce the response below 20c /s through the use of a high -pass parallel -T feedback 
network comprising R34 -37, C26 -28. The com- 
bined effect of this circuit and the comparatively 
small value inter -stage coupling capacitor C18 results in a 30dB per octave fall -off below 20c /s in the overall frequency response of the pre -amplifier. 
Tone Controls 

A frequency dependent negative feedback tone control network is connected between the input and output of the final stage. The two variable 
elements of this network. VR2 and VR3, are the 
bass and treble tone controls respectively. 
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COMPONENTS UST 
co I° 

Resistors (all 10jó, ;W carbon, unless otherwise 
stated) 

RI 150k R6 220k R11 IM 
R2 560k R7 IM R12 100k 

R3 10M R8 56k R13 I00k 
R4 560k R9 IM 
R5 5.6M RIO 68k 
R14 IM 5 %, H.S. cracked carbon 
RIS 8-2k 5%, H.S. cracked carbon 
R16 220k 5 °,, H.S. cracked carbon 
R17 2.2k 5 %, H.S. cracked carbon 
RI8 3.3k 
R19 100k R20 IOOk R21 330k 

R22 220k 5 %, H.S. cracked carbon 
R23 2-2k 5 %, H.S. cracked carbon 
R24 3-3k 
R25 470k R30 100k R35 2M 
R26 100k R31 47k R36 2M 
R27 100k R32 47k R37 I M 
R28 47k R33 220k R38 470k 

R29 100k R34 10M R39 IM 
R40 220k 5 %, H.S. cracked carbon 
R41 2.2k 5 %, H.S. cracked carbon 
R42 47k R44 470k R46 Ik 
R43 180k R45 180k 
R47 390k 5 %, H.S. cracked carbon 
R48 3.3k RSO Ik R52 2M 
R49 100k R51 20k 
VRI 500k carbon potentiometer, logarithmic 
VR2 IM carbon potentiometer, logarithmic 
VR3 500k carbon potentiometer centre tapped 

logarithmic 
Capacitors: 

CI 390pF silver mica 1% 
C2 150pF silver mica 1 °,/ 

C3 560pF silver mica 1 á 
C4 2,200pF silver mica 1% 
C5 220pF silver mica 1% 
C6 O.1 µF paper 350V 
Cl 25µF electrolytic 2V 
C8 0 I µF paper 350V 
C9 16µF electrolytic 350V 
C10 0.1µF paper 350V 
C11 22pF silver mica b IpF 
Cl2 300pF silver mica 1% 
C13 56pF silver mica 1% 
C14 470pF silver mica 1% 
CIS 120pF silver mica 1% 
CI6 16µF electrolytic 350V 
C17 25µF electrolytic 12V 
C18 5,000pF silver mica 1% 
C19 170pF (175pF) silver mica 1% 

C20 360pF (2 x 180pF) silver m /o 
C21 170pF (175pF) silver mica 1% 

C22 56pF silver mica 1% 
C23 110pF silver mica I% 
C24 56pF silver mica 1% 
C25 360pF (2 x 180pF) silver mica 1% 

C26 3,900pF silver mica 1% 
C27 7,800pF (2 x 3,900pF) silver mica I% 
C28 3,900pF silver mica 1% 
C29 25µF electrolytic 12V 

C30 0.251F paper 350V 
C31 0.041.F paper 500V 
C32 8µF electrolytic 350V 
C33 4,700pF ceramic 
C34 4,700pF ceramic 
C35 100pF silver mica 1% 
C36 0.25uF paper 350V 
C37 0.1µF paper 350V 
C38 25µF electrolytic 12V 

C39 0.05µF paper 500V 

Plugs: 
PLI 

P1.2 
P13 

6 -way chassis mounting plug ( Bulgin 
P427); free socket P428 
5 -way cable plug (T.S.L. A5B) 
Coaxial cable plug (Belling Lee L734/ 
P /AC) 

Sockets: 
SKI -5 Coaxial sockets (Belling Lee 1.6041 

S CD) 
JKI, JK2 Closed circuit jack socket (1granlc 

P72) 

Switches: 
SI Two wafers, each 2 -pole 5 -way (Radio - 

spares "Maka-Switch") 
S2 4-pole 3 -way single wafer make before 

break 
S3 D.P.S.T. toggle IA 

Valves: 
VI-4 EF86 

Lamp: 
LPI 6.5V 015A 

Miscellaneous: 
Four valveholders, B9A nylon -loaded with 
screening skirt. Four 10 -way group boards 
(Bulgin C125). One S -way group board (Bulgin 
C120). One 4 -way tag strip. Lampholder with 
amber lens (Bulgin D180). Five knobs (Bulgin 
K370). Aluminium for chassis, B.A. bolts and 

nuts. Lightweight screened cable (about 5ft). 

A level response is obtained when both controls 
are in their mid position, anti -clockwise rotation 
provides cut and clockwise rotation boost. The 
extreme settings of VR2 raise or lower the 
response level by 14dB at 50c /s with respect to the 

level at lkc /s; a similar rise or fall at lOkc /s is 

obtained for the two extreme settings of VR3. 
The final pentode stage V4 supplies an output 

signal of between 2 and 3V: this is fed via C39 

and R51 to the output plug PL3. 

Construction 
The chassis assembly is built up from three 

pieces of 18s.w.g. aluminium. The overall 
dimensions and drilling details of the chassis 

section and the front and rear panels are given in 

Figs. 6, 7 and 8. It is essential that the pre -amplifier 
is thoroughly screened when in operation and com- 
plete enclosure can be effected by the addition of a 

pair of end panels and top and bottom plates. The 
end panels should not however be fitted until the 

wiring has been finished. 
Having cut out and drilled the three sections of 

the assembly, take the chassis section and fit the 

valveholders; then mount three 10 -way group - 

boards to the underside surface, first drilling an 
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additional hole in TB3 and TB4 as indicated in Fig. 11. A pair of 6B.A. screws are required for 
securing each group- board. 

Mount the five -way group -board TB1 to the top surface of the chassis, passing one of the fixing 
screws through the additional hole in TB3. Mount 
the 10-way group -board TB2, passing one screw 
through the additional hole in TB4; the second 
screw passes directly through the chassis between 
the ends of TB3 and TB4. Finally fit the four -way 
tag -strip as indicated. 

Secure the front panel to the front edge of the 
chassis with 6B.A. screws and nuts. Mount the 
following components: JK1, JK2, SW3 and the 
pilot lamp holder assembly. The valveholder 
heater pins (4 and 5) and the lamp holder should 
now be wired up using for this purpose a tightly 
twisted pair of leads, and running the wire close 
to the chassis throughout. 

threaded rod so giving sufficient clearance between wafers to facilitate wiring. 
Before fitting the switch in position it is essential 

to wire up the linking connections between S1136 and SID (see Fig. 3). With the switch in position 
complete the wiring between it and TB1, but leave 
the remainder of the switch wiring (including the input resistors) until the rear panel has been fixed 
in position. 

Proceed now to mount the components and wire 
up the 10 -way group -board TB2; then fit the treble filter switch S2 -which must be of the 
" make- before -break " type -and wire up to TB2. The three potentiometers should be mounted on 
the front panel and the tone control circuit com- ponents wired in position as shown in Fig. 2. Take the rear panel and fit the five coaxial 
sockets in position, then secure the panel to the rear edge of the chassis. The input resistors can 

vaimon- 

Tape Mi LP 

Radio., X78 
and Aux. 

Si 
Input selector - 0 JK1 

Radio and 
Aux. Input 

VR 
Volume 

o 

2% 

3- 

52 
Treble f liter 

4). 
S3 

Mains switch 

4- 

Min 51 VR2 
Bass 

.2 2.. 

-3 3- 

'4 4_ 
5 Max. MlrtSr VR3 

Treble 

JK2 

2 
3 
4 

5 Max s 
e 

® .= 
LPt Aux utput 0-'- Pilot lamp for Tape Rec. 

Pass a length of tinned 
copper wire through the 
holes in each valveholder 
spigot and adjust so that 
sufficient wire is available at 
either end to reach the tags 
on TB3 and TB5 as shown 
in Fig. 5. Solder the wire at 
each spigot. Fit insulated 
sleeving over the ends of the 
wire before soldering to the 
tags referred to. 

Underside Components 
Now the major task of 

mounting the underside 
components can be com- 
menced. It is advisable to start work from the 
outer end of TB3 and to proceed methodically 
from tag to tag towards the other end of the 
chassis, digressing to complete the wiring of each 
valveholder, and to fit the few components that 
are not installed on the group- boards, as these 
points are reached. All screened leads should be 
ignored for the present. 

Wiring the Controls 
The top side of the chassis should now be dealt 

with. First mount and wire the components on 
TB1. Prepare the switch SI for fitting to the front 
peneL Ensure that this component is properly 
alisemb1od. with two spacers fitted on each 

Fig. 9 -Front panel layout diagram. 

Fig. 10 -Rear panel layout diagram. 

(Power supply cabl 
to PL2 

glr 

Radio and 
Auxiliary 

SK3 

cable to PL3 Microphone 

Crystal 
P.U. (78) 

5K5 

Magnetic 
P.U. (LP) 

Drill 'A' in TB3 for access to TBI rixins screw. 
Drill 'B' In TB4 for access so TB2 fixing screw. 

Fig. 11 = Group board drilling diagram. 

(Continued on page 637) 
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A 

WIDEBAND 

MASTHEAD 

AMPLIFIER 
IMPROVING SIGNAL -TO -NOISE 
RATIO ON MEDIUM AND LONG - 
WAVE BANDS 

ALTHOUGH the country is well covered by 

BBC VHF /F.M. stations, a considerable number of 
listeners still use the long and medium wavebands 
for the reception of foreign stations. Reception 
is, however, only too often spoilt by " man- 
made " interference. Most of this 
interference is " mains -borne ", 

if this interference can be 
eliminated or greatly reduced, then 
better entertainment value can be 
obtained from the medium and 
long wavebands. It was with 
this purpose in mind, that this 
masthead amplifier was designed. 

The amplifier is mounted in a 
small box at the base of a whip 
aerial, and is connected to the 
receiver by a coaxial cable. The 
power supply for the amplifier is 
obtained from the receiver which 
it feeds, and this is sent up the 
coaxial feeder. The signals received 
by the aerial are amplified by 
about 30dB, then changed in im- 
pedance to 70f2 for transmission by 
coaxial cable. The cable length 
used is unimportant -up to 1,000ft 
could be used if desired. 

The overall effect of this system is to increase 
the signal to " man- made " noise ratio by some 
30dB. The amplifier can of course, be equally well 
used with a long wire aerial, the only essential 
being that the aerial and amplifier are kept some 
10ft away from any building and its resultant noise 
field. 

03 

By K. Berry 

The transistors used are 0C170's. These are 
R.F. junction transistors with an average fa of 
70Mc /s and their use in this circuit results in an 
amplifier with a useful gain at over 6Mc /s. The 
frequency response of the prototype amplifier is 
shown in Fig. 2. The amplifier requires a supply 
of 9V (approximately) at 4mA. This is derived 
from the receiver to which it is connected. 

Construction and Operation 
The amplifier is mounted on a small S.R.B.P. 

tag- board, and this böäyd is screwed to a tinplate 

O01NF 

C 

RFC 0 
C> 

1JJ 

I 
O.1yF 

R5 
1.8k 

C4 C5 = F O.1NF 

Coaxial 
feeder 

RFC 

°'1), inn., 

Circuit Description 
The circuit of the amplifier and the method of 

power feeding is shown in Fig. 1. It will be seen 
that only two transistors are used in the circuit. 
The first transistor, Trl, is a common -emitter 
amplifier. This is D.C. coupled to the second tran- 
sistor, Tr2, which is an emitter follower stage. 
This results in a low output impedance suitable for 
feeding the co -axial cable. 

pg. 1 -The Circuit. 

bracket. The bracket is soldered to the inside of 
a lid from a can of the type used for packaging 
commodities which must be kept dry. The can 
itself is painted to resist corrosion, rust, etc., and 
is secured to the aerial mast with insulating tape. 
This tape is varnished with copal varnish to give it 
some protection from the weather. 

The aerial lead -in and coaxial feeder ate led 
through tightly fitted grommets inserted in holes 
drilled in the lid of the can. It should be noted 
that the can is fixed to the aerial mast so that the 
lid is on the underside; this reduces the chances of 
rain entering the amplifier housing should the lid 
be a poor fit. The details given here, are, in fact, 
those of the author's installation and in no way 
essential for the successful operation of this unit. 

The lead from the amplifier to the receiver 
should be of normal 30f1 characteristic impedance 
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Fig. 2 -A graph showing the gain of the amplifier. 

coaxial cable of the type sold for television down - 
leads. The usual " solid " dielectric cable may be 
used, since at the frequencies concerned, there is no 
advantage to he gained by using the "air-spaced" 
low loss feeders which are available. 

It should be noted that at the receiver end of 
the cable, there is a 680 terminating resistor (see 
Fig. 1). This resistor is necessary to ensure that the 
feeder is correctly terminated and that no "stand- 
ing waves " occur. This is particularly important 
if the amplifier is required to work at the highest 
possible frequency. 

Power Supplies 
To power the amplifier from the main receiver 

it is necessary to make a slight modification to the 
receiver power unit in order to provide the 9V 
supply required for the amplifier. In Fig. 3 is 
shown a typical receiver H.T. supply. This is 
shown again in Fig. 4 with the addition of an extra 
resistor, R, and a 50µF decoupling capacitor. The 
value of "R " should be calculated from the 

9,000 
expression R = -, where I =the measured H.T. 

consumption of the receiver. Many receivers will 
have an H.T. consumption of about 60mA, in such 
cases the value of "R " would be 18052. 

Reference to Fig. 4 will show that the main 
smoothing capacitors of the receiver must be 
isolated from chassis. If this is impossible, then 
the resistor " R " may he connected between the 
transformer centre -tap and chassis. In this case, it 
should be decoupled by connecting a 250 or 500µF 

Rg...3-A suitable H.T. supply. 

Mains 
transf mer 

Fig. 4 (below) -Provislon for a transistor supply. 

I' 
Mains 

transformer 

12V electrolytic capacitor in parallel with it. 
The information in this article on connecting 

this amplifier to a receiver should only be followed 
on receivers employing a double -wound mains 
transformer. It must not be so connected to A.C./ 
D.C. receivers. If it is desired to use it with such 
receivers a separate power supply must be provided 
and care taken to ensure that the feeder is isolated 
from the mains. i 

universal test oscillator 
(Continued from page 607) 

the procedure is as follows. One side of the 
oscillator output is connected to the chassis 
of the equipment under test. The other side of the output is then applied to the various 
stages of the equipment, working backwards from 
the final stage until the faulty section of the 
apparatus can he determined. 

Note that when the oscillator is used to test 
equipment of the A.C. /D.C. variety, which may or 
may not have a live chassis, isolating condensers 
(0.1µF 1,000V are suitable), must be used in both 
of the leads between the generator and that equip- 
ment. 

This oscillator will be found to be invaluable 
for the rapid diagnosis of faults in all manner of 
apparatus, whether it be used primarily as a signal 
generator, or in conjunction with a pair of high 
resistance headphones, as a continuity testing 
device. 
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"BUILD -YOURSELF" TRANSISTOR RADIOS 
The finest receiver at present available 
for home construction. Fully tunable long 
and medium wavebands. Uses 7 ?dullard 
Transistors: 0C44. 2 0C45's, 0071, 
OC81D and 2 OCBl's, plus Crystal Diode 
0A70. 

The "REALISTIC" Seven 
STAR FEATURES * * ** 
* i Transistor Superhet. 

350 Milldwatt output Into 4-Inch 
high flux speaker. 

* All components mounted on a single 
printed circuit board, size 5i x 5imn. 
in one complete assembly. 

* Plastic cabinet, with carrying handle, 
size 7 z 10 z Silo. In choice of colours: 

* Red/Grey, Blue /Grey. all Grey. 
* Easy to read Dial. 
* External Socket for car aerial. 
* I.F. frequency 470 Kies. 
* Ferrite Rod internal aerial. 
* Operates from PP9 or similar battery. 

* Full 
each oh preeensive 

data supplied 

* reeady for immediate assembly. 
wound 

r 

An Outstanding Receiver. Lasky's 
Price for the complete parcel inclu- 
ding Transistors, Cabinet, Speaker, 
etc.. and Full Construction Data. 

£6.19.6 Postage and Packing 4/6 
Battery 3/9 (included free with com- 
plete parcel). Data and instructions 
separately 2/6, refunded if you pur- 
chase the parcel. 

"KINEMATIX" STEREO 
BALANCE METER UNIT 
AT A FRACTION OF THE LIST PRICE 
No more guessing! Perfect balance in 
seconds. Brand new U.S.A. import sup- 
plied with full operating Instructions. 
Suitable for use with all hi -II stereo - 
phonic amplifiers. Enables you to recreate 
the stereo effect in any particular area 
of the room. Smart polished wood Cabinet 
65 z 3} it 41n. 

* REBUILDING CLEARANCE SALE 
at 42 Tottenham Court Rd.,W1 

LAST SIX WEEKS! 
HUNDREDS OF BARGAINS t 

KAPURA Model U1 

Multi -Test Meters 
* Complete with 

test leads. * Brand new, 
fully guaran- 
teed. 

Sensitivity: 1,000 
ohms per volt A.C. 
and D.C. 
Ranges: (A.C. and 
D.C.) 0- 15- 50 -250- 
500 -1,000 v. D.C. 
current 0 -100 -500 
m /a. 0-1 m/a (used 
at 0-10 v. range). 
Resistance: 1 -2,000 
ohms (centre 24 
ohms!. 100 -200,000 
ohms (centre 2.4k.) 
Size: 5in. x lin. z 21in. 

LASKY'S PRICE 39/6 
Carriage and Packing 5/- 

TV TURRET TUNERS 
By famous manufacturer. I.F. 33 -38 Mc /s.. 
PCC84 and PFC80 valves fitted, also 12 
sets of coils. 
Lasky's Price Complete with Valves 
and Coils 29/6. Postage 2/6. 

Distler Miniature Motors 
8 volt battery operated 7/11. P. & P. 2/e. 

LIST PRICE 
£7.7.0. 
LASKY'S 
PRICE 

29/6 Post 2/6 

CRYSTAL PICK -UP 
CARTRIDGES 

Lowest Prices Evert 
All complete with Styli, L.P. 
and Standard (and Stereo where 
shown). Fully guaranteed, stan- 
dard fitting, will fit most P.U. 

arms and heads. 
Postage 1/- each extra 

MONO 
TYPE C.T.1. By well known 
manufacturer. With 2 sap- 
phire styli 12/6 
Garrard GC.2 15/. 
Ronette Studio 0 15 /- 
Acos GP.65 /3 15 /- 
Acos GP.65/1 17/- 
Acos GP.67 /1 17 /- 
Acos GP.61 /1 18 /- 
STEREO 
Acostereo 73/1 with 2 sap - 

Acostereo 73/2 with Dia- 
251 

mond. L.P. /Stereo and 
sapphire Std. 29/6 

Collaro type C. Turnover. 
with 2 sapphires 25/6 

Collel S.C.1. Turnover with 
2 sapphires 24/6 

Collel S.C.I. Turnover, with 
Diamond L.P. /Stereo and 
sapphire Std. 29/6 

Ronette Stereo O.V. Turn- 
over. with 2 sapphires 29/6 

Ronette Stereo type 105. 
with 2 sapphires 35/6 

Ronette Stereo type 105, 
with Diamond L.P. /Stereo 
and sapphire Std. 39/6 

ELECTRIC MOTORS 
Brand New SiniGe -phase motors, suitable 
for tape recorders, workshops, etc. Many 
uses. Reversible 200 -250v. 5in. OZ torque. 
1,400 r.p.m. Capacitor Start. Weight 411b. 
length 5in. Spindle both ends I' x 1': l' x i'. 
Price, including capacitor. 19/11. P. & P. 
3/6 extra. 

The New "ALBERTA 5" Mk. 11 
Now using printed circuit and supplied 
with miniature earphones for personal 
listening at no extra cost. 
Push -pull. 200 milliwatts` 
output. Five , transistors 
and one diode, 
2i in. moving 
coil speaker, ferrite rod 
aerial Med. 
and long wave. 
Smart plastic 
Case, 41 x 3i x 
liin. overall. 

BUILTF 

Post 
FOR 59/6 3 /6 

All components available separately. 
Full details. circuit diagram, 1/6 post free. 

THE BETA TWO 
A 2- transistor plus 2 -diode personal 
receiver for home construction. Uses 
printed circuit and ferrite rod Renal. 
Personal earphone gives clear reception 
for rrivate listening. Tunes over full 
medium waveband. Uses same cabinet as 
our Alberta 5 receiver. illustrated above, 
size 51 x 31 x 11 ins. overall. All compo- 
nents available separately. CAN BE 
BUILT FOR 21/. Postage 2s. 6d. extra 
Including personal earphone, cabinet, etc. 
Circuit diagram and step by step instrao- 
tions Is. 6d. (Free with parcel). 

TRANSTRONIC 
CONSTRUCTION KIT 

Make your own transistorised trans- 
mitter and receiver. With components 
supplied, you can huild7 different circuits. 
Full size wirier diagrams for mounting 
on peg board 1; x 9in. supplied. Two 
transistors OCAS and 0072, 1 XT AL 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 intended to retail at 
Q5.4.6. 

SPECIAL OFFER 4916 
complete 

4,41 

Money refunded if dissatisfied 
THE VERY LATEST 

"PHONOTRIX" TRANSISTOR 
BATTERY TAPE RECORDER 

Supplied in Real Leather Carrying Cass, 
with Shoulder Strap. 
Capstan drive, push- button controls. 
Constant speed 31 f.p.s., uses 31n. spooL 
High impact plastic case with trans- 
High impact plastic case with leather 
outer case. Size: 91 x 5 x 3q in. List 25 gas. 

LASKY'S PRICE 18 Gns. 
with Mike and Tape, Carr. 7/6. 

207 EDGWARE ROAD, LONDON, W.2. 
Near Praed St. PADDINGTON 3271/2 

33 TOTTENHAM COURT ROAD, W.I 
Nearest Stn. Goodge St. MUSEUM 260 

TELEFUNKEN STEREO 
HI -FI AMPLIFIERS £5.19.6 
Further Great Purchase Enables 
us to Offer this Excellent Unit at 

£5.19.6. Post 7'6 
A complete stereo amplifier of unsur- 
passed quality, with inputs for radio. 
tape recorder, F.M. tuner or any other 

Output power 5twattsntotal (2i watts each 
channel). New and unused, listed at 16 gas 

BOTTI OP 
Closing Ti 

S Edgware Read. 

EN ALL DAY SAT. Farili 
curs. dfai! Orders W Dept P.1'. 

b 
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TAYLOR MULTIMETER MODEL 105A 
has been produced to meet a demand for an inexpensive 
bench type Multimeter with a sensitivity of 

*20,000 o.p.v. 
*20,000 o.p.v. (5' scale) 
*D.C. volts 0.3, 3, 12, 30, 120, 

300, and 1,200 (30kV with 
probe). 

*A.C. volts 12, 30, 120, 300, 
1.200. 

*Current 50µA, 600µA, 6mA, 
60mA, 600mA, 12 amps D.C. 

*Resistance 0 -20 megs., in 3 
ranges (self contained). 

*Portability. 
*40µA Meter 5' Arc. 
*Accuracy D.C. 2 %, A.C. 3%. 

Price L17.10.0. 
High quality leather case 
available if required. 03.10.0. 

Write for full details and catalogue to: 
TAYLOR ELECTRICAL 
INSTRUMENTS LIMITED, 
Montrose Avenue, Slough, Bucks. 
Cables: TAYLINS, Slough. 
Tel: Slough 21381. 

WEYRAD 
IMPROVED COMPONENTS FOR THE 6- TRANSISTOR 

2 -WAVE SUPERHET RECEIVER 
NEW ROD AERIAL AND DRIVER TRANSFORMER FOR 

AND HIGHER PERFORMANCE 
ROD AERIAL -RA2W 
6 in. long, 3/8 in. diameter, connections to tags 
on Coils. For 208pF tuning capacity 12/e 
Car Aerial coupling Coil 1/- 
OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176 pF tuning capacity. 
LW. by extra padder ... ... 5/4 
I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC ... 

3rd Stage- P50 /3CC 
DRIVER TRANSFORMER -LFDT4 
redesigned to reduce size and improve perform- 
ance. Six spills for mounting and connections. 9/8 

PRINTED CIRCU T -PCA1 
Size 23/4 in. x 81/4 in. Ready drilled and printed with component positions 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS AND FREE SCALE ... 2/- 
TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 500 mW OUTPUT. MATCHING 3 OHM SPEAKER. FULLY ASSEMBLED WITH VOLUME CONTROL ... ... 63/8 
WEYMOUTH RADIO MANUFACTURING CO., LTD. 

REGENT FACTORY, SCHOOL STREET, 
WEYMOUTH, DORSET 

5/7 
(2 required) 

6/- 

SIMPLER ASSEMBLY 

9/6 

4 
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Transportable 
A.C. 

Superhet 
By F. G. Rayer 

A 5- VALVE MAINS RECEIVER 

5 HIS receiver is an A.C. mains 5 -valve 
superhet of quite compact size, tuning long and 
medium waves, and with an internal ferrite rod 
aerial. A circuit of this type is very good indeed 
for general listening purposes, and will give ample 
volume from a fairly large number of stations. As 
no external aerial or earth is needed, the receiver 
can be operated wherever mains are available, 
and is thus useful fov general listening. 

The circuit is shown in Fig. 1, and has five 

miniature valves. The ferrite rod has a medium 
wave winding LI. L3 is the medium wave oscil- 
lator coil, with its padder C7. For long wave 
reception, the loading coil L2 is in series with L1, 
and L4 is the long wave oscillator coil, with padder 
C8. This arrangement proves to be very efficient 
on both bands. A 6BA6 is used jwthe intermediate 
frequency stage, followed by the 6AT6, which 
provides detection, automatic volume control, and 
audio amplification. A 6BW6 is used as output 

stage, driving a 3 }in. speaker. The receiver is 

isolated from the mains by T2, and the 6X4 is a 
full -wave rectifier. 

With a standard or general purpose circuit of 
this type, there is considerable latitude in coils, 
valves, and other components, but if items to 
hand are to be used, a few points must be observed, 
or results may be unsatisfactory. Ll and L2 

should be for normal M.W. and L.W. coverage, 
and L3 and L4 should be oscillator coils to suit, 
with the specified padders C7 and C8. IFT1 and 
IFI2 also require to be 465kc /s or 370kc /s trans- 
formers; if these points are observed, any set of 

coils and pair of IFT's should be satisfactory. 
If different valves are used, screen grid and 

cathode bias resistor values may need changing to 
suit. Some rectifiers also require a separate heater 
winding. The 6X4 heater is, however, run in 

parallel with the other heaters. 

Above chassis Layout 

The layout is shown in Fig. 2. The chassis is 

about 4in. x 8in. x 2in. deep, and a hardboaai 
panel about 5 +in. x 844in. is bolted to the chasf, 
front, to carry the loudspeaker. A tuning scale 
may also be glued to the hardboard panel. In the 
receiver illustrated, the scale was upon glass, fitted 
to the cabinet front, so only á sheet of thin white 
card was required behind the pointer. 

For station identification, the simplest method is 

to mark the dial when stations are tuned in, then 
to draw up the scales as neatly as possible. A dial 
calibrated in wavelengths, from a signal generator, 
is also useful. 

The 2 -gang capacitor, VCI and VC2, has its 
spindle passing through a clearance hole, and a 
double ended push -on pointer is fitted. The drum 
is situated as in Fig. 2, and the cord is taken 
through holes, to the driving spindle, as in 
Fig. 3. The cord is given one complete turn 
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round the spindle, and its ends 
are passed through the slot 
in the drum, and tied so that 
the spring is under tension. 

A piece of aluminium about 
2 }in x 2fin. is bent to form a 
bracket about 2+in. high, shown 
in Fig. 2. This bracket is 
bolted to the chassis near the 
twin -gang condenser. A tag is 
bolted to the bracket (M.C. in 
Fig. 2) and the trimmers TC1 
and TC2 are soldered to this. 
A stout, short lead is taken 
from the second tag of TCI to 
the rear fixed plates A. A 
similar lead goes from TC2 to 
the front fixed plates of VC2. 

A strip of paxolin about lin. 
wide has a slot cut in it to take 
a grommet, the latter being a 

Tb Sia M 

V3 
EAT6 

PRACTICAL WIRELESS FM.+saber; Hit 

(Above) The cabinet used on the prototype receiver. 

/,dd.Gá9l"/, /.ietati*///yi 
To Sla common Drive 

.. ///////y,ysjd/.i;ó/H//////////YidY!//AY//////.y//y///H////> 
Pinter -- - 

dtiodididdittkirdairgidiairai 
Ferrite 

rod 
Chassis 
connection 

Screening can 

Y2 _ 

T2 t 

Mains 
transformer Loudspeaker 

C15A 
C15B 

To 
pin 2 

on VI 

VI 
12AF19 

1ò C5 
and Slc 
common 

push fit on the ferrite rod. The 
paxolin is bolted to the large 
bracket described. The other 
end of the ferrite rod is fitted 
in a similar grommet, which is 
held by a strong wire hook 
placed on one of the bolts 
securing the loudspeaker, as in 
Fig. 2. 

The long wave loading coil 
L2 is also mounted on the 
bracket. IFT"s and vaiveholders 
are positioned as shown. T2 
may have leads or tags, and a 
slot, or two large holes, will 
allow leads to pass through the 
chassis. 

(Continued on page 621) 

Metal 
bracket 

Chassis dnmensions -9 "x 4i /p x 2 

V5 
6X4 

Fig. 2 -The above- chassis view. 

FE' L 

(Be1cw) -The trnderchassis view of the complete receiver. 
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M U LLARD 3 -3 HI-FI 
AMPLIFIER 

COLLARO STUDIO TAPE RECORDER KIT 
SPECIAL BARGAIN OFFER. Comp. 

Kit /only £25.0.0 
Famous mfrs. surplus offer- Listed 42 gns. A quality Tape Recor- 
der Kit based on Mullard famous design -EF86. ECM, EL84, EM84 
and Rectifier. Specially designed Kit for Collaro latest Studio 
Deck. Freq. response ± 3dB. 60 c /s-10 kc /s. Amp. and Power Pack 
already wired, inter unit wiring only required. Cabinets size: 18 x 

Speaker Escutcheon. Magic Eye indiicatoreCircuit and 
with 

ti 
11/Book. supplied free with kit. Send 2/6 now for full details 
of to -day's outstanding Tape Recorder Bargain. 

Cabinet 23.15. P. & P. 6/6 
Amplifier Kit 28.19.6. P. &P. 5/-. 
Speaker 7 x 4 16/6. P. & P. 2/ -. 
If above Items are purchased 

together. 
3 Valves, 3 
watt. 3 ohm. 

and 15 ohm. Out- 
put. A really first -class Amplifier 
giving Hi -Fi quality at a reasonable 
cost. Mullard's latest circuit. 
Valve line up: EF86, EL84, EZ81. 
Extra HT and LT available for 
Tuner Unit addition. This is the 
ideal companion Amplifier for FM 
tuner units. 
TECHNICAL SPECIFICATION - 
Freq. Response: ± 1db. 40 do-25 
Kc /s. Tone controls: Max. Treble 
Cut 12 db at 10 Kc /s. Max. Bass 
Boost 14 db. at 80 c /s. Sensitivity: 
100 Mv. for 3 w. output. Output 
Power (at 400 cis): 3 w. at 1% total 
harmonic distortion. Hum and 
Noise Level: At least 70 db. below 
3 w. 
COMPLETE KIT (incl. Valves, all 
components, wiring diagram and 
special quality sectional Output 
Trans.). ONLY £6.19.6. Carr. 5/ -. 
Complete wired and tested. 8 gns. 
Bronze Escutcheon Panel, Prin- 
ted Vol., Treble. Bass, On-Off, 
supplied with each Kit. 
Wired 0/P socket power and addi- 
tional smoothing for Tuner Unit, 
10/6 extra. 
Recommended Speakers -WB 
HF1012 95/-. Goodmans AXIOM 
110 25, etc. 

SPECIAL BARGAIN OFFER 
sag plus 1" . using 3 latest type 

P surface Barrier 
TRANSISTOR Transistors 
RADIO KIT Now only £6. 19. 6 

Complete Kit card. 2/8. 

MANUFACTURERS SURPLUS BARGAIN OFFER. PRICE 
BARRIER SLASHED A further bulk purchase of this popular 
Kit enables us to pass on latest price reduction direct to Construc- 
tor. Kit is a modern, sensitive, quality Receiver with all latest 
circuit features and is complete with 7 x Min. Speaker (3 ohms), 
and all circ Kt and assembly instructions. 6 BVA Transistors and 
Germ. Diode. Printed Cot. Med. and L /W. Ferrite Aerial and Car 
Radio Coupling. 500 MW Output. Attractive Gilt dial and Slow 
Motion Drive with "Clear Vu" Tuning Knob, etc. Contemp. 
two -tone Cabinets 9 x 5 x 31ín., as illustrated, 25/- extra. 

BARGAINS RECORD 

4-SPEED PLAYER PLAYER 
UNITS CABINETS 

Single Players Carr. 3/6 
Garrard 4 S.P. 18.19.6 
Garrard TA Mk.2 £7.19.6 
Collaro "Junior" 75/- 
B.S.R. Latest TU12 79/6 
E.M.1. Junior '985' 89/6 

Auto -Changers Carr. 5/- 
Collaro "C 60" 17.15.0 
B.S.R. (UA14) £7.10.0 
Garrard' Auto -slim" 

28.12.6 
Garrard Model RC209 

91 gns. 
SOLDERING IRONS. 
Mains 200/220V or 230/250V. 
Solon 25 watt Inst., 22/6. 
Spare Elements. 4/6. 
Bits, II- 65 watt. 27/6, etc. 

RECORDING TAPE- Reduced Prices 
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 
51n, 600ft. 13/- 900ft. 17/6 1,200ft. 31/6 
Min. 900ft. 16/- 1,200ft. 19/6 1.800ft. 37/6 
lin. 1,200ft. 21/- 1.800ft. 28/6 2.400ft. 47/6 

P. & P. per reel L -. 6d. on each additional reel. 
SPECIAL BARGAIN. 3in. mfrs. Tape 225ft. 4/9. P. & P. 6d. 
Sin. Message Tape, 150f t. .. . .. 3/9. P. & P. ed. 
Plastic Tape Reels .. 210. L3, ín. 2-, 5ffa. 2/ -, 710. 2/3 
Plastic Spool Containers .. .. 5in. 1/8, Min. 2/-, 710. 2/3 

ENAMELLED COPPER 
WIRE -}lb. reels. 14g. -20g 2/6; 
22g -28g. 3 / -; 30g-40g. 3/9. 
Other gauges quoted for. 
Ersin Multicore Solder 60/40 
8d. per yard. }lb. 2/6. etc. 

COAX 80 OHM CABLE 
High low 

ced Poloss e n h ne -}i 
diameter. Stranded cond. 
Famous mfrs. Now only 6d. 
per yard. Bargain Prices - 
Special Lengths - 

20 yd. 9/ -. P. & P. 1/6. 
40 yds. 17/8. P. & P. 2/ -. 
80 yds. 25/.. P. & P. 3/ -. 

Coax Plugs 1 / , Sockets 1/ -. 
Couplers 1 /3.Outlet Boxes 4/6. 

Volume Controls -5K -2 Meg - 
ohms, lin. Spindles Morgn- 
ite Midget Type loin. diane. 
Guar. 1 year. LOG or LIN 
ratios less Sw. 3/ -. DP. SW. 
4/6. Twin Stereo less Sw. 

s8/6. DP Sw. 8 / -. 

Cabinet 
Price 

£3.3.0 
Carr. & 
Ins. 5/ -. 

Contemporary style. rexine covered 
cabinet in two tone maroon 
and cream. Size 18} x 131 x ht. 
811n., fitted with all accessories 
Including baffle board and anodised 
metal fret. Space available for all 
modern amplifiers and autochan- 
gers. etc. Uncut record player 
mounting board 14 x 13ín. supplied. 
2 -VALVE 2 -WATT AMPLIFIER 
Twin stage ECL82 with vol. and neg. 
feedback Tone control. A.C. 200/ 
250 v. with knobs. etc.. ready wired 
to fit above cabinet. £2.17.8. 
P. & P. 1/6. 
ein. Spkr. & Trans.. 22/ -. P. & P. 2/-. 
Complete Kit. including ÚA14 Unit 
as illustrated. £12.19.6. carr. 7/6. 
ALUMIN. CHASSIS. 16g. Plain 
Undrilled, folded 4 sides, 2' deep. 
6'x 4', 4/6, 8' x 6', 5/9, 10'x 7', 6/9, 
12' x 6', 7/6. 12' x 8', 81 -. etc. 
JACK PLUGS. Standard 2}' 
Igranic Type. 2/6. Screened Ditto. 
3/3. Miniature 1}', 2/3. Screened 
Ditto, 2/6. 
JACK SOCKETS. Open Igrnnic 
Moulded Type, 3/3. Closed Ditto. 
3/9. Miniature Closed Type, 319. 
Sub -min (deaf aid) Ditto, 1/3. 

£12.19.6 P. & P. 10J- 

Condensers -Silver Mica. All 
values. 2pF to 1,000pF, 6d. each 
Ditto. Ceramics 9d. Tub. 
450V T.C.C., etc., 0.001 mid. to 
0.01 and 0.1/350V.. 9d. 0.02 - 
0.1/500V 1 / -. 0.25 Hunts 1/8. 
0.5 T.C.C. 1/9. etc., etc. Close 
Tol. S/Micas -10% 5pF -500pF 
8d. 

000pF 9d.p OOpF -500pF lid. 
575pF- 5,000pF 1/8. Resistors - 
Full Range 10 ohms -10 meg- 
ohms20% *and} W 3d., 3W 5d. 
(Midget type modern rating) 
1W 8d., 2W 9d. HI -Stab 10% 
OW 5d., }W 7d. 5% 4W 9d., 
1% IW 1 /6. 

New 
Boxea VALVES 
1E5 7/8 
105 7/6 
384 7/6 
3V4 7/8 
DAF96 9/- 
DF98 9/- 
DE96 9/- 
DL96 9/- 
ECC81 8/- 
ECC82 8/- 

ECC83 8/- 
ECL82 10/6 
ECL80 10/8 
EF80 8/- 
EF86 12/6 
ELM 8/6 
EY51 9/6 
EY86 10/- 
EZ81 7/8 
OZ32 12/8 
EMIR 9/8 

JASON FM TUNER UNITS 
Designer -approved kits of 
parts: 

FMTI. 5 gns. 4 valves, 20/ -. 
FMT2, 27. 5 valves. 37/6. 
JTV MERCURY 10 gns 
JTV2 £13.19.6. 4 valves. 

es. 
NEW JASON FM HAND- 
BOOK. 2/8. 48 hr. Alignment 
Service 7/6. P. & P.2/6. 

TYGAN FRET (contemn pat.) 
2 x 1210. 2/ -. 12 x lain. 8 /-. 
2 x 241n. 4/ -. 18 x 24ín. 61- etc. 

Speaker Fret - Expanded 
bronze anodised metal iln. x 
lin. diamond mesh. now 418 
sq. ft.. Multiples of 610. oat 
max. width, 4ft. 

Electrolytic, AB Types New Bleak 
TUBULAR CAN TYPPB 

25/25V 1/9 8 +8/450V 4/8 
50/12V 1/9 8 +18/450Y 5/- 
60 /50V 2/- 12 +32/275V 4/8 
100/251 2/- 50 +50/350V ON 
8 /450V 218 60 +2601 
16/450V 8/8 275V 12/6 
16 +16/45V 5/8 10e +200/ 
32 +32/450V 8/8 275V 32/6 

Transistor Components 
Midget I.F.'s -465 Ke /0. 

9/16ín. dia. 5/6 
Ose. Coil -M/W, 90610. dim. 5/3 
Osc. Coil -M. & L.W. 5/9 
Midget Driver Trans. 3.5:1 6/9 
Midget 0 /Put Trans. P.P. to 
3 ohms. 6/9. 
Ferrite Aerial M. & L.W. Car 
aerial coil. 9/3. 
Elect. Condensers -Ml 
Type 1 mfd-lOmfd e. 
100 mfd.2 / -; 12V wing. 
Condensers -.01 mid. to .Oemfd 
9d.4.05 mid. to 1mfd. l/-1 .25mfd 
1/3 :.5 mid. 1/6. a W 
Tuning Condensers- J8"00" 
208 pF. + 176 pF 8/8, with Trim- 
mers 9/6. Single 3650F 7/6. Sub 

lin. J.B. Dlle min. .0001. 
.0003 or .0005 7/- each. 
Midget Vol. Control -with 
edge control knob. 5K ohms 
with switch. 4/9. less switch 3/9. 
Speakers P.M. -tin. Plessey 
75 ohms 15/6. 211n. Continental 
8 ohms 13/6. 2}10. E.M.L 3 
ohms 17/6. 7 X tin. Plessey 
35 ohms, 23/6. 
Ear Plug Phones -Min. Con- 
tinental type, 3ft. lead. jack 
plug and socket. High Imp. 8/-. 
Low Imp. 7/6. 

All TRANSISTOR BARGAINS 
Guaranteed Brand New -BVA 1st Grade 

PC084 9j6 0C44 8/6 GET114 8/6 
PCF80 9/8 0C45 8/- 0072 7/6 
PCL83 1218 OM 7/6 OCIO 7/6 
PCL84 1218 2 /0C8í 15/8 OC71 6/- 
PL81 12 /e XA102 10 /- OC78 7 6 
PL82 9/6 XA101 9/6 GEX34 2/9 
PLOS 1018 XB103 7/6 0A70 2/9 
PY32 12 /6 XC101 8/8 0A81 2/9 
PY81 9/8 Special offer: One 0C44, two 
PY82 7/8 0C45: 21/6. One OC81D, two 
U25 12/8 0081's (matched pair) 19/6. 

Bend for detailed bargain liste, 3d. stamp 
We manufacture all types Radio Mahe Trans!. täokea, Quaky O0/ Samoa. Me. 

Enquiries invited for Specials. Prototypes for small production ria QaaMtiow 
by return. 

RADIO COMPONENT SPECIALISTS 
70 Brigsteok Rd., Thornton Heath, Sacred. Boy's: 9 a.m. -6 p.m., 1 pow. WK 
THO 2185. Term. C.W.O. or C.O.D. Pat and Poelane r to liS. 9d.; 1D. 1 /5; 2íh. 

I/S; fflb., 219; 816., S/6. 
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Home Constructors LOOK! 
TRANSISTOR 

'JUNIOR hlkl1 , RADIO 
' VERSION Of RADIO J 

NOW SUPPLIED COMPLETE WITH PRINTED CIRCUIT BOARD AND FREE GIFT OF MINIATURE EAR PIECE An easy"first step" set for the young constructor. This miniature marvel with the BIG performance has an internal Ferrite rod aerial -5 transistors and 1 diode- separate medium and long waveband control -200 milliwatt push -pull output -21ín. moving coil speaker- unbreakable plastic case with carrying handle. Complete with full instruc- tions. Circuit diagram 1/6. free If all parte P. & P. 2/- bought. All parts sold separately. 
£2.19.6 
TRANSISTOR AMPLIFIER 
3 nCOMPLETE . MO ING MOVING 491 
COIL SPEAKER p&p 2/- 

1 watt full transistorised amplifier. 
Incorporates 2 power Transistors and 
3 C.E.T. 114 Transistors ln push-pull--complete with separate tone and volume controls on 21x 4iln, printed circuit board. Oper- ates from Ever Ready P.P.11 Battery. Suitable for use with the Staar Galaxy Player. 

THE `STAAR GALAXY' 
9v. Battery Operated 

Single Player 
Complete with P.O. P. & P. 2/6 

The ideal deck for your transistorised portable Record Player, complete with Cartridge and Stylus. Size 71 x 6in., depth below motor Hin. Attractive two -tone grey finish. Ideally suited for use with the above Transistor Amplifier. Specially offered together with the above Amplifier for 8419.6. P. & P. S /-. 

£2.14.6 

SPECIAL PURCHASE!!! HUGE SELECTION OF 
VARIOUS TYPES OF CHASSIS- SUITABLE FOR 
RADIOS -RADIOGRAMS -AM /FM TUNERS ETC. 
ALL BRAND NEW -PRICES FROM E6. 

PERSONAL SHOPPERS ONLY. 

November, 1962 

Wirecomp's Finest Ever Value Offer- 

THE `REALISTIC 7' 
FULLY 
TRANSISTOR- 
ISED PORTABLE 
RECEIVER 
This super set -made to 

highest professional 
standards -is now avail- 
structor. Comprises 7 .. *'+.e*a ;, 

Trans. d 
2 

,. 
OC45's, OC71, OC81D, and 
2 OC61's plus 0A70 Crys- 
tal Diode. Delivers 350 V 
mllliwatt output to 4in, 
high flux speaker -Iie 
frequency 470 Kc /e.- 
full y tunable over medium and long wave -bands. All componente mounted on single printed circuit board, size 51 x 511n. Attrac- tive two-tone p lasti cabinet carryin h 7 x 311n, wit e easy to ead dial and socket for araerial; choice 0of Red /Grey, Blue /Grey or all Grey. Complete with full Inatruo- tions. All parts sold separately. 
WIRECOMP'S IL I9 ó Including Free P,P,9 PRICE L V clattery _ Value 8/9 
P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought.) 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W9. 

TEL: CUNNINGHAM 9530 
Hours of business: 9 a.m. to 6 p.m. Open all day 

Saturday. Opposite Paddington General 1- lospital 
Buses INB and 36 pass the door. 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

OFFERS TRAINING 

IN RADIO 

TELEVISION 

AND ELECTRONICS 

ATTENDING COURSE 
(A) Full -time One Year Course in Radio and Television. College 

course in basic principles for prospective servicing engineers. 
Next course commences 1st January, 1963. 

This course is recognised by the Radio Trades Examination 
Board (R.T.E.B.) for the new Servicing Certificate examinations. 

HOME -STUDY COURSES 
(B) Radio and Television Servicing. 

I Introductory course. 
2 Basic course covering R.T.E.B. Intermediate Radio and 

Television Servicing Certificate examination. 

(C) Courses in Radio, Telecommunications and Mathematics up 
to City and Guilds Telecommunication Technicians' Final 
Certificate. 

To: The Pembridge College of Electronics. 
(Dept. PI I), 34a Hereford Road, London, W.2. 
Please send, without obligation, details of 

A_ B_ C_ (Please tick.) 

Name 

Address 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1962 PRACTICAi WIRELESS 21 

COMPONENTS LIST 

Resistors ('-, W unless otherwise stated): 
RI 100k RS 27k 1 W R9 10M 
R2 22k 1 W R6 68Q RIO 220k 
R3 ;2052 R7 2.2M RVI 470k 
R4 47k R8 33k R12 27052 1 W 
VRI 250k potentiometer with single pole 

switch 

Capacitors: 
CI 0.1µF paper 250V 
C2 0.1µF paper 250V 
C3 0.051.4F paper 250V 
C4 0.1µF paper 250V 
CS 50pF mica 
Cé 100pF mica 
C7 470pF 5% 
C8 I50pF 5% 
C9 0.051,F paper 250V 
CIO 100pF mica 
Cl I 100pF mica 
C12 0.01µF paper 250V 
C13 0.0IµF mica 
C14 0.01µF paper 
CI_A and B 81 -}6µF clec 350V 

VCI, VC2 500pF twin -gang tuning 
TCI and TC2 30pF trimmers 

Transformers: 
TI Output transformer (with 60mA primary) 

to match loudspeaker to 5k load: 45:1 for 
2/3Q loudspeaker 

T2 Mains transformer; 250- 0 -250V, 70mA; 
and 6.3V, 2A secondaries 

IFTI, IFT2 Miniature 1.F.'s: 465 or 470kc /s 

Coils (Osmor): 
LI 8in. x hin. 

QFR3 
L2 QA6 L3 
L5 5H at 70mA 

Valves: 
VI 12AH8 V2 6BA6 V3 6AT6 
V4 6BW6 V5 6X4 

Miscellaneous: 
Chassis, 4in. x 8in. x tin. Three B7G and two 
B9A valveholders. One 31in. 2W loudspeaker. 
One 3-pole 2 -way rotary switch, etc. 

M.W. ferrite rod aerial, 

Q08 L4 Q09 

(Continued from page 618) 

Wiring end Components Underneath the Chassis 

Fig. 3 shows the underside of the receiver 
chassis. The wavechange switch is fitted to the 
panel between VRI and the tuning drive, and is 
removed in Fig. 3 to clarify tag connections. 

Point A in Figs. 1 and 2 is the fixed plates tag 
to VC1, and goes to Ti, and the coil LI. A lead 

also passes from these fixed plates, through the 
chassis, to tag 2 of the 12AH8 holder. Point B is 
the junction of L1 and the loading coil L2, and is 
wired to the switch tag shown in Fig. 3. Point C is 
the end of L2 and is connected to R1 and CI, and 
also to the switch tag indicated. 

Wiring for the oscillator coils L3 and L4 is 
shown in Fig. 3. One switch tag is connected to 
C5, and a lead also passes from this tag through 

the chassis to the front fixed plates 
of the gang capacitor. These fixed 
plates are also wired to trimmer 
T2, as mentioned. 

The lead from C12 to the centre 
tag of VR1, is screened, the braid- 
ing being taken to a convenient 
chassis return point. In the same 
way, the lead from Cl l to V4 pin 
2 and R11, is also screened. 

With the first IFT, Anode. H.T. 
positive, Grid and AVC circuit 
tags are wired as indicated. In the 
case of the second IFT. tags are 
for H.T. positive, anode, diode, 
and diode load circuits. A central 
hole is required under each IFT, so 
that the lower cores as be 
reached. 

All wiring should be insulated, 
and no tags or joints should be in 
such a position that they may 
touch each other, or the chassis. 
Heater circuit wires are run against 
the chassis, and are clear of other 
connections. The 12AH8 has 
centretapped heater, so tags 4 and 
5 are joined and connected to the 
chassis. 

The mains transformer primary 
connections are taken to the 
appropriate tags or leads. To suit 
the actual mains voltage. If the Mother view of the receiver. 
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Tags rnerked'MC 
denote earthing 

Connections 
to chaSSs 

November, 1962 

To VCI 
and LI 

Fig. 3 -The underchassis wiring diagram. 

transformer has leads, unused leads should be 
insulated with tape. The H.T. secondary centre - 
tap, and one side of the 6.3V winding are both 
connected to the chassis. All control bushes, and 
the metal case of VRI, are wired to the chassis. 

Testing and Alignment 
The valves are inserted in the positions shown 

in Fig. 2. When the receiver is switched on, all 
heaters should soon reach operating temperature, 
and a 1.00011/V meter connected from H.T. 
positive, Fig. 3, to chassis. should show about 
250V. Roughly 12.5V bias should be found across 
R12. Some stations may be heard, if alignment is 
not too much in error. 

To align the receiver, the IFT's are first tuned to 
470kc /s. This is done by inserting an insulated 
blade so that it engages with the cores. Each 
transformer has two cores, so two are reached 
from below, by placing the receiver on its side. A 
high resistance voltmeter may be connected from 
the AVC line to chassis, and all adjustments can 
be directed towards obtaining the highest meter 
reading, either with a signal generator input, or 
with a station tuned in. The AVC line is negative, 
and chassis positive, for this purpose. If no signal 
generator is to hand, the cores are adjusted for 
best results. Once the IFT's have been aligned 
to 470kc /s, or fairly near this frequency, they do 
not need further attention while adjusting oscillator 
and aerial circuits. 

To align for M.W. reception, put the switch (SI) 
in the M.W. position and set both trimmers to 
about half capacity. It can then he checked that 
the receiver tunes to about 550m with the gang 

capacitor fully closed. If the receiver tunes to a 
rather higher wavelength, unscrew the core of L3, 
to correct this, but if the receiver does not reach 
550m the core of L3 is screwed in. LI can then 
be slid along the rod, to the positive giving best 
results. A low -wavelength signal should then be 
tuned in (with the tuning capacitor nearly open) 
and the trimmers adjusted for best results. Slight 
re- adjustment of LI will then probably be neces- 
sary, at a high wavelength. 

Adjustments are easy, if it is remembered that 
TCI and TC2 are set at a low wavelength, and 
also modify coverage at the low wavelength end of 
the M.W. band. The position of LI, and the core 
of L3 are adjusted at a high wavelength in the 
M.W. band. When maximum sensitivity has been 
obtained throughout the M.W. band, leave LI, L3 
and both trimmers untouched, and adjust the core 
of L2 for best L.W. results. This is done by 
turning the switch to the L.W. position, and tuning 
in a station of fairly high wavelength, on the L.W. 
band. The core of L2 is then rotated, and should 
tune quite sharply, for best reception. 

If adjustments are made by ear, instead of with 
a meter wired as mentioned, very weak signals 
should be chosen. Strong signals will operate the 
AVC system, so that adjustments seem to have 
less effect on sensitivity. For this reason, aligning 
with the aid of a meter is preferable. If a sensitive 
voltmeter is not available, a 10mA or similar meter 
may be wired between the H.T. pin of IFT2 and 
the H.T. line, with a 0.05µF or similar capacitor 
from the H.T. pin to chassis. Adjustments are then 
directed towards obtaining the lowest meter 
reading, which corresponds with the highest AVC 
voltage, and thus with maximum sensitivity. 
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MAILPLAN OFFERS 

Dept. PW 138 Lewisham Way, New Cross, 

London, S.E.14. Tloeway 6667 

Immediate Despatch Service! 
Best Value for Money ! 
All items advertised have been approved 
by our technical team of qualified 
engineers. 

TWO SENSATIONAL 
TRANSISTORISED INTERCOMS 

HANDY INTERPHONE 

For Home. Workshop. Office, 
two-way calling. Consumes 
current only when talking 
or calling. Housed in attrac- 
tive plastic cabinets with 
chrome stands. Completely 
portable. Master and sub - 
station. Replacement battery 89/6 
only 2/6 

(Today's value 8 gnat 

MAILPLAN PRICE 
Incl. PP3 battery, and 25 

yds. lead with plugs. 
P. & P. 3/ -. 

7 Station De Luxe 
Transistorised Intercom 
The very latest in Office and 
Factory communication. Call- 
ing is audio and visual. Battery 
operated but consumes current 
only when calling or talking. 
Neat compact attractive units, 
up to 6 extensions supplied sep- 
arately. Battery life 300 hours. 

master 14 GNS. Post tree. HALF THE PRICE 
Extensions 2 ens. Post free. OF OTHER MAKES 

Construct your own Record Player, Intercom, 
Tape Recorder etc. with the 

SUBMINIATURE 4- TRANSISTOR 
PUSH -PULL 52 / 6 AUDIO AMPLIFIER 

An assembled and wired miniature 
amplifier incorporating output 

transformer, and 4 transistors. 
class B. 200mW. All connections 
for battery, speaker and volume 

control. The quality is amazing. 
Complete with instructions and cir- 
cuit P217A. Size 3 x l'1 x nis, in. 

PK.543 

8 ohm speaker to sait above, 28 . flux 
density 7,800 Gauss. Power, 200 mW. 16/6 P 1/-P. 

M178 CRYSTAL LAPEL MIKE 17/6 
100-9,000 cps. ilia. diam., 5ft. lead. P. & P. 1/- 

SLIM CRYSTAL 
MICROPHONE -3 WAY - 

Hand held, Stand mounted 
or suspended by lavalier 
cord. 
MODEL 100C 39/6 

Post Free 
Check the spec. and judge for yourself. Response 60- 10,000 cps. 
Built -in ON -OFF Switch, Output Level -52 dB. Omni- 
directional. Termination above 500 K ohms. Satin Chrome 
Finish. Accessory Table Top Stand, 8/6. 

PORTABLE SOLDERING IRON Model SPI 
30 Watt 230 Volts 

(Size 10 }in. 6 }in. when not in use.) 
Designed on an entirely new principle for 
light -weight applications. Highly stable 
heat characteristics ensure long life. 
Removable handle permits iron to be 
carried safely even while hot. Supplied 
complete with Vinyl bag, lead and 
plug. 
Element 

Spare available. 
& P 6d. 

TUBULAR BAFFLE 

EXTENSION SPEAKER 

Most adaptable of an speakers. 
Mounts vertically, horizontally, 
or sits on desk. 

ANOTHER MAILPLAN 
Top Value P P 
offer ... 54/6 2/6. 

The T.S. 30. Frequency Response: 65 -7,000 cps. Impedance 
8 ohms. Rated at 1.5 watts. Cabinet, beige leather finish with 
contemporary gold baffles. Size 98 x 3 in. diam. 

SERVICE ENGINEERS! 
Here's the most useful 

the D900 
TRANSISTOR 
TESTER/ 
POWER SUPPLY 
LABOUR SAVING , 

SPEEDY SIMPLE 

ONLY 
£10 Ask for 

specifica- 
tion 

tool money can buy ... 
Checks Alpha gain (Current rain-AC) 
Checks Beta gain (Current gain under 
DC conditions) 
Measures Leakage currents between 
Collector /Base and Collector/Emitter, 
at any voltage between zero and 26 V. 
Specially designed for all receiver. 
using P.N2. transistors. 
Size 58 x 3x 2} in. 
NOW you can carry ont fast testing of 
transistors and miniature transistor 
receivers without removing transistors 

tracciing oscillatoSelf-contained elf- cotained 
signal 

- 

ble power supply. 

Miniature Clear Plastic Panel Meters 
FOR YOUR HOME BUILT TEST EQUIPMENT 
DC MICROAMMETERS 

Model M3.2ú0 0 to 500 u.S... 32/6 
DC 
All models InAd gaall7 Boxed and 

mA 27/13 

P. & P. 2/6 each 
"5" METER MODEL Mt. 2.P. stasdaed 
"Ham" Signal strength indicator. Cali- 
brated in "S" units from 0-9 with scale 
terminating in +10 to +30 dB calibra- 
tions. Additional full scale calibrations 
of 0- 5+0-10 in linear scale divisions. 35/- 

VU METER MODEL VR. IP. Cali- 
brated and damped in accordance with 
standard VU Meter Practice. Upper scale 
reads -20 to +3VU. Lower scale 0-100% 
modulation. Uses precision carbon film multiplier resistor 
and full wave rectifiers. 42 %6. 

SKANTEST -THE L.O.P.T. TESTER 
Tests TV Windings for shorting turns by unique pulse method. 
This compact instrument can save you pounds. It detects a 
single shorting turn in a line output transformer; deflector coil 
or other Windings. The pulses provided by the instrument 
detect intermittent faults. In position one, the continuity of 
the Windings is checked; in position two, high impedance cols. 
and in position three, low impedance coils. Once You have 
used the Skantest you will regard it as a must in TVBSP oing. 

Exclusive Mailplan Offer 99/6 2Iÿ 

High resistance 
Standard type TWIN HEADPHONES 13/6 

2,000 ohm Model 6E20. Complete with headband. P. & P.1/ -. 

18/9 P. &P.1/- 

TRANSISTOR 
MEGAPHONE 

MODEL ER304 
The smallest ever! Thco190- 
rates printed circuit ampli- 
fier with current limiting 
device to give effective bat- 
tery life. Ranee up to 1,000 
feet. Size Ill x 6in. die. 
Complete with batteries and 
shoulder strap. Post free. 
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AWKWARD SPOT? 
MINIATURE COMPONENTS? 

Soldering Is easier with the 

Ideal for transistorised and printed 
circuitry. 
i In. diem. bit In ,} In. d-am. stem will 
reach normally inaccessible connections 
and components. 
Just the right amount of heat. Melts resin- 
cored solder within 1} minutes from cold. 
Spare parts easily replaceable--readly 
obtainable. 
Designed and made bytheteem responsible 
for the highly successful 25 -watt Solon. 
200 -220V or 220 -240V. 

LIST PRICE 23/4d Obtainable from your 
usual electrical stockist, or electrical 
counter of your hardware store. 

Neleswbar, T962 

D. & B. TELEVISION 
Phone: 

Cherrywood 3955 

(Wimbledon) LIMITED Dept. A.7 
131 & 13IA KINGSTON ROAD 

SOUTH WIMBLEDON, S.W.I9 
Open Mon. -Sat. 10 a.m, 7 p.m. (Except Wed. 1 p.m.). Nearest Tube Station South Wimbledon (Northern Line). 

"COMPARE OUR PRICES" 
FOR THE FINEST SERVICE IN THE COUNTRY Your problems are our Business LOOK! TRANSISTOR PRICES DOWN AGAIN. MULLARD OC44 6/ -, 0C45 6 / -. 0071 5/ -, 0072 6/ -, '0076. 7/-, OC77 12 / -, 0081 7/-, OC81D 01 -. Complete set of 8 Mullard Transistors only 30 /. Comprising 0C44, two 0C45's, O081D, two 0081's. Matched Pair. 

G.E.C. 
MULLARD 

Transistors: GET87681L, 0ET8 4 6/& GET873 5 /6, OET115 7/6, OET114 4/8. 
Complete Set of 8 G.E.C. Transistors comprising: GET574, two OET873's, GETI14, Matched Pair GET114. Only' 85 ('Available in matched pairs, U- extra). 

COMPLETE NEW RANGE OF TRANSISTOR 
COMPONENTS IN STOCK 

THREE BRAN» NEW STAR BARGAINS Designed for quality and outstanding value. 'NEW R.T.D. 8 Watt Monaural Amplifier. using heavy duty, double -wound mains Transformer. With separate rectifier wind- ing. Valves: Rectifier, Driver and Output. 
5 Controls: Switch, Volume. Base, Treble. Middle. Heavy duty output Transformer. 
METAL CHASSIS. All components brand new. Ready built ONLY 25.5.0. COMPLETE or all parts in kit form. Point to point diagram. ONLY $3.15.0. P.& P. 3/6. 

For further details, write to the local AEI Stock 
Depot, or to: 

Associated Electrical 
Industries Limited 
Distribution Equipment Sales Dept 
145 Charing Cross Rd. 
London WC2 

Build your own Portable Radio 
Comprising Advance GEC drift-field tran- sistors, high impedance Ilan. speaker, 
powerful reflex circuit and a host of other features rank it as the finest value for the do -it- yourself enthusiast. Built -In Ferrite rod aerial brings you top notch reception both indoors and out, extremely 
efficient circuit greatly reduces battery drain- provides longer playing.. time. 
Uses popular 9V battery available every- 
where. Attractive high impact ivory 
case is virtually unbreakable. Two Controls -of/on volume and tuning. Ready drilled circuit board ensures fast, enjoyable assembly and perfect performance /CO/ Size 51x3xliin. All Parts Sold Separately. Price complete Transistor Radio Ear Pieces, 8/8 P. d: P. 3d6. 

Two Valve Amplifier Kit P7 62/PCL 89 
Metal chassis. Point -to -point diagram. 3 watts output. 58/6 Tone and volume controls. P. ß P. 3/6. / 
ALL TYPES INTERNATIONAL OCTAL VALVES SUPPLIED 
ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE 

CURRENT VALVE LIST 
AZ31 6/6 ECF80 s/- KT61 8/a 11F61 8/5 UU8 14/6 706 721 Bye 5/6 ECHOS 9/- KTSS 6/8 077 6/6 UU9 e/8 Me 7/6 CC1135 12/6 ECH4I 7/e KTWe1 6/9 U24 10/- UY41 6/. 7e7 p/6 D77 8/- 501181 7/e KTWBS 6/9 U26 19/- rives 6/6 7Y4 7/a DAF91 5/- 
DAF96 

ECL80 7/8 L63 a/9 U2e 9/6 W77 4/- lOF, 4/6 7/- 

DF96 

ECL82 9/9 
11/9 

PCC84 7/6 

80 
U31 7F- 
use Z77 8/- 

6U4 4/0 
lOLh 18/- 

7/8 
DHSS e/- 

BF398 4/8 
EF60 1/8 

PC 7/8 
PCF87 7/9 

uso 
U52 6/ //e 6Y9 p 8 

10P18 6/9 
10P14 8/9 

DK91 e/- EF86 
4/9 

PCL8 Igfe U191 9/6 6Z4 30/- 12ÁT7 7/ 4/6 DE92 7/8 EF86 6/9 PCL83 9/9 U281 9/- 
SABe 17ÁU7 e DK9e 7/8 EF89 e/6 

5/- 
PCIA{ 7/6 

18/- 

U2e7 laic 6/- 6ÁT6 
p 19ÁE7 6/a 

DL97 6/8 EF97 P 356 U801 52///- 8B06 19/- 
20D11 8/8 DL94 7/. EL33 7/6 PL36 pip UABC806 /8 OBW6 7/6 20Fí 818 DL98 7/- ELIa 12/- PL36 14/6 UAFd2 6/- BCDB 96/6 ,1pL1 11/0 EABC80 7/8 EIA1 7/9 PLei p/- U841 7/9 601 8/- 2001 p/8 EAF4l 7/9 EL86 9/9 

880 
PL87 p/6 UBC41 7/9 en 4/6 n0pe 12/- EB41 6/e E1 6/p P1.88 8/e UHF89 7/9 6F17 2/. gOP4 16/e EB91 8/- 

Esosi 
E3181 8/8 PL84 p p UCCA{ 18/8 

/e 

m'is 6/e 90pó 14/6 
4/6 

EBC41 7/8 
EHB{ 9/6 
EY61 7/9 

PY31 7/- PYsI 10 /- UCCFBÓ 14 6E15 9/- 
278U 

81 14/6 
EBF80 7/6 EYee 7/6 Pisa al- 001142 7/- 6F38 6/8 80FL1 8/S EBree 6/8 EZ40 6/3 PY81 6/- UCH81 9/3 6L1 19/- SOLI 7/8 EHL31 20/- EZ41 e/9 PY82 6/ 001,83 18 /6 OL6 9/9 1004 11 /8 ECC32 6/8 EZ80 8/6 PY81 8/- ÚF49 8/6 OL18 8/- 3OP17 6/- 
ECC81 4/6 OZ32 8/9 PY88 IS/- ÚL41 7/ 8L19 12/- 67KÚ 10/. 110082 6/8 0234 12/0 PZSO 8/- ÚL44 10 /9 68N7 4/6 63KÚ le /. ECC84 7/9 KT33C 8/ 1116 10 /- UL4e 7/. evO 6/- 64KÚ 6/6 ECC85 7/6 KT86 8/6 OP41 2/3 UL84 7/8 604 10 /- 1858? 14/6 
We pride ourselves that we can obtain and supply any TV spare. Please ask us for ANY components you may require we are almost certain to have them. 

TERMS: S.A.E. all enquiries. C.O.D. 3/- extra. 
C.W.O. Postage on Valves. 6d. each. C.R.Ts. 12/6 inc. Insurence. 

SATISFACTION ASSURED. RETURN POST SERVICE. SUBJECT TO STOCK BEING AVAILABLE. 
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ADDING EXTRA STAGES 

TO THIS POPULAR 

P.W. DESIGN 

PRACTICAL WIRELESS 625 

The prototype receiver. 

Reflex Ing 
the 

P.W. 
MINUETTE 

By F. G. Rayer 

5 HIS receiver was described in the January 
and February issues and uses a straightforward 
4- transistor circuit, having a detector (with 
regeneration), driver, and push -pull output stages. 
The original circuit is shown in Fig. 1, which 
gives very good speaker results, from local stations. 

A simple TRF receiver of this kind lends itself 
readily to development into a larger set. This will 
require more components, but there will be plenty 
of space for these in its original case. If the 
original receiver works well, these enlargements to 
the circuit will increase sensitivity, so that more 
stations can be received. 

Regeneration 
The first transistor in Fig. 1 operates as a 

regenerative detector. By adding some further 
components, this may be changed to a reflex stage, 

. I Ii Ii 
M/ 

Telescopic! 
roo aerial' 

On/Oft -9v 
switch 

blue green 

Tt 

Aerial 
coil 

b LS. 

4 brown b 

yellow 

Cl 
500 
P 

IÇ2 
C3 

ó1 384pF 
NF 

4 0 50 F 
2200 
R9 IcsT 22 

Fig 1 -The original circuit. 

yellow 

4-ve line 
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providing a regenerative R.F. stage, followed by 
a diode detector, and with the same transistor also 
working as A.F. amplifier. 

A suitable circuit for this purpose is shown in 
Fig. 2. Here, values are given for the extra com- 
ponents, other parts remaining unchanged. 
Regeneration is obtained in the same way as in 
Fig. 1. The amplifier R.F. signal passes to the 
diode. After detection by the diode, the signal 
returns to the transistor base through the ferrite 
aerial winding, and is amplified at audio frequency. 
The A.F. signal is taken to C5, in Fig. 1. 

In Fig. 1, C2 is 0.1µF. This must be reduced 
to about 0.04µF, as in Fig. 2, or there will be a 
great loss in volume. The crystal diode must be 
connected in the polarity shown. For maximum 
possible efficiency, with any individual diode, it 
may be worth changing the value of the 82k 
resistor. This is because the diode and 5.6k 
resistor virtually replace R3 in Fig. 1, and the 
internal resistance of such diodes varies somewhat. 
With an 0A70 or equivalent diode, 82k or 100k 
should usually be satisfactory. 

Flg. 2 -The reflex R.F. and A.F. amplifier 

Operation of the receiver is exactly as before 
The H.F. choke should preferably be a good, dust - 
cored miniature transistor type, kept well clear of 
the ferrite rod. 

Audio Amplifier 
An increue in amplification, at the expense of a 

very slight increase in current consumption, may 
be obtained by taking the blue lead in Fig. 1 
directly to the 9V negative line, instead of to R7. 
Other items remain unchanged, and C7 is still 
wired as in Fig. 1. 

The sensitivity of the output stage may also be 
increased, if desired, by removing R10, taking 
emitters directly to the battery positive. This has 
little effect on current drain at moderate volume, 
but will increase current peaks by some 5mA to 
10mA or so, at full volume. With RIO in circuit, 
the output should generally be adequate, but a 
resistor is not always included here, so it can be 
omitted if preferred. 

WIRELESS November, 1%2 

Adding an A.F. Amplifier 
When the regeneration circuit is working cor- 

rectly, the receiver is very sensitive to weak signals. 
Due to the use of only four transistors, distant 
stations cannot give very loud speaker results. For 
such purposes, signal strength may be increased by 
adding an A.F. amplifier before the driver. 

A suitable stage for this purpose is shown in 
Fig. 3. Because of the large degree of amplifica- 
tion in following stages, this stage must use a good 

Fig. 3-An extra A.F. amplifier stage. 

quality transistor, such as the OC71. If a surplus 
transistor with a high noise level is fitted, the noise 
will be amplified, and will be tiresome. With 
good transistors, the background noise will be very 
low. 

The extra stage is decoupled by the 4700 
resistor and 50µF condenser, to avoid instability. 
Wiring must be short and direct. A stopper 
resistor of about 2.7k may be wired in series with 
the 21AF condenser, if instability is apparent. 

Increasing Ohmmeter Ranges 
(Continued from page 595) 

reads up to, say, 5,0000. To increase the range to 
one Megohm it will be necessary to multiply the 
scale by 200, which means that the voltage will 
have to be 1.5 X 200 =300V. 

If the total resistance of the ohmmeter at 
" zero ohms " is 500f1 then a multiplier will have 
to be used to increase this resistance to 
500 X 300 = 150,0000. 

A 200,0000 rheostat is chosen and fitted into the 
multiplier which is constructed in the same way as 
the one for the series ohmmeter (Figs. 2 and 3). 

The ohmmeter is again adjusted to "zero ohms" 
without the multiplier. The 1.5V cell is then 
removed and the terminals " bridged" in the same 
way as the series instrument in Fig. 3. The 
multiplier is connected to a 300V D.C. supply and 
to the ohmmeter which is adjusted to "zero ohms" 
by means of the multiplier rheostat. It is now 
ready for use. Its scale readings must be 
multiplied by 200. 

For the higher ranges the 1.5V cell is dispensed 
with so that an exact multiple of the scale is 
obtained by using 150 or 300V. The 1.5V cell can, 
however, be left in circuit if 148.5 instead of 150 
or 2983 instead of 300V supplies are used. 
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-NOT DODGY 
YOU WILL BE TOP 
OF YOUR GIRL'S HIT 
PARADE WHEN YOU 
PACK A .. 

PARISIENNE! 

PRACTICAL WIRELESS 627 

- SWINGIN' !!! 
ROPE IN LUXEMBOURG 1 

WITH THE FANTASTIC 

PARISIENNE!! 
A SUPERB POCKET TRANSISTOR 

"Poriafirztta, 
This amazing little set 

HAS TO BE HEARD TO BE BELIEVED 
We will supply ALL components at a 

total cost of only 
YOU CAN'T GO WRONG ! 

Free advice bureau, second -to -none 
Transistors: 0076 416, 0071 51 -, 
Japanese Audio 216, SB305 71 -, OC170 
81 -, 0077 1016. 21.1398 101 -, 58240 716, 

0C42 316, XA701 61 -, GET 103 61 -, 
OAIO 61 -, 0A2 203 716, OAS diode 51 -, 
0A2 202 716, Latest miniature diode 
0A90 21 -, XCI41 power output as 

0C16, only 101 -, XAI16 61 -, general 
purpose diodes I1 -. P.P. 4d. on each 
transistor. All these are new. Special 
quotes for cuantity. 
0C28 1916, 0C35 1916, OCP71 1916, 
0C200 12,6, P.P. 6d. 0072 51 -, P.P. 3d. 
0C44 516. 0A47 V.H.F. 'or h/speed 
switching diode 216. 0A86 41 -, 2N456 
1916, 0C28 and 0C29 1916, CG 12E diodes 
41 -, SB345 616, SB346 71 -. 

12 -way Tag Board, with resistors and 
condensers as follows, all }in. watt 
transistor type: two IO meg., two 0.01, 
one 3.9 M, 5.6 M, 3.3 M, 1.2 M, 2.2 M, 
470 U, 470K. All for 11 -. P.P. 3d. 

6000 U P.O. Relays. Platinum contacts, 
3 way normal open, few only at 91 -. 
P.P. 9d. 

£3.19.6 !!! 

Dozens of continentals come rolling In! 
LUXEMBOURG ROMPS IN LIKE 
THE LIGHT!! Fully tunable over long 
and medium waves; the complete novice 
and experienced constructor alike will 
delight in building it. Already excellent 
reports have reached us from all over 
Europe and the U.K.! You will be 
ASTOUNDED by its tremencJus 
volume and truly remarkable performance. 
Build -up presents NO PROBLEMS! 
EVEN to the COMPLETE NOVICE! 

Components include a built -in ferrite 
rod aerial, high quality Sin, moving coil 
speaker, printed circuit, elegant style 
cabinet, etc. 

A fully illustrated booklet, complete 
with step -by -step assembly instructions 
and all other data, comes to you for only 
219 extra; PP4 press -stud type battery 113; 
post and packing on the lot 216. 

SO GET WITH IT!! 
and build yourself-this superb little set NOWT 

PUT THE WORLD IN 
YOUR POCKET ! 

Xmas offer:- TWO kits complete, ¿7.16.0 p.p 

service and all your components top quality and fully guaranteed 
F.T.R. 11. Tape Recorder Kit. Sub - 
assembled, finished in one hour. Size: 
6 x 81 x 2 =in. Fully portable. 20 min. 
play. Send for illustrated leaflet. S.A.E. 
Kit cost ¿6.19.6. P.P. 316. 

Car Aerials. By well -known maker. 
Adjustable angle telescopic. 12ín. closed, 
36in. extended with Co -ax plug, 1716. 

Post paid. MONEY BACK GUARANTEE.. 

FOR THE ENTHUSIAST 
A Seven Transistor. Long, Med. wave 

superhet, made by famous manfr. Size 

only 4 x 3 x lin. Absolutely complete and 
tested, less makers case but with leather 
cloth cover. The most compact set you 
have seen made like a watch. Money 
back guarantee. Price ¿5.19.6. P.P. 216. 

Xmas offer, TWO for 01. 

WANTED 
Valves, transistors, miniature compo- 
nents, all types of radio equipment, 
any quantity, but must be new, cash 

paid by return. 

WHOLESALE AND TRADE ENQUIRIES 
WELCOMED ON ANY LINES 

WOLVERHAMPTON RADIO & TV SUPPLIES, 42 Darlington St., Wolverhampton 

Terms:-C.W.O. to avoid delay. All orders mailed by return, subject to stocks surviving the onslaught! 

All components can, of course, be supplied individually. Fuller details and ¡or prices by request, write (S.A.E.) or call 

Tel.: Wolverhampton 20315 
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"CODAR CLIPPER" ALL BAND RECEIVERS 10 -2000 MrFERS 
LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS THROUGHOUT THE WORLD. 

THE MINI -CLIPPER THE SUPER CLIPPER 
The ORIGINAL and finest one NEW 
valve all band receiver. Out- 
standing performance. New first 
grade components ensure top 
efficiency. Low loss air spaced 
tuners, high gain polystyrene 
plug in coils. Satin Silver metal 
panel with engraved dials, grey 
pointer knobs. Provision for 
adding 2 transistor amplifier 
stage. Chassis ready punched. 
Total building cost, all parts, 
one coil 20-60 meters, wire solder 
full plans, 3616. P. & P. 216. 
Other coils 10 -2000 meters and electrical beads/weed eesihbla 
Parts sold separately. Plans and parts list, 2f -. 

PRICE 
LOW 36/6 This world -famous hybrid receiver has 

achieved remarkable success. Tremen- 
dous performance with Hi -gain valve 
detector PLUS two Ediswan transistor 
amplifiers which are supplied assembled, 
only 3 wires to connect. Large precision 
dial, 7 x 4in., with 2 pointers, bandset 
and bandspread, dual slow- motion 
drives, air spaced variables. Punched 
chassis 8 x 54in. Batteries last months. 
Covers 10 -2000 metres (5 coils). Total 
building cost including chassis, valve, 
2 transistor stages, 2 coils 20-60 and 55 -190 metres. Step -by -step pictorial plans, nuts, bolts, wire 8816. P. & P. 216. Plans only, 216. THE CLIPPER. As above but one transistor stage, 7916. P. & P. 216. Optional Front Panel, Silver Hammer finish, all holes, 61. 

THE NEW CR45 * NEW STYLING TOP PERFORMANCE 
Previously produced exclusively for Export, the de -luxe version of this famous ALL BAND receiver is now also available for the home market. Superb new styling, satin silver front panel, frequency calibrated scales, grey and silver trim knobs, perspex disc cursors. High gain circuit with ECC8I duotriode, EL84 output, EZ80 full wave rectifier. Power output 34 watts for 2/3 ohm speaker. 3 Planetary vernier slow motion drives, separate electrical bandspread. Covers 10 -2000 meters (5 Coils). World wide reception. For A.C. supply 200 -250 volts (Export version 105 -120 volts). Total building cost all parts, valves, front panel, ready punched chassis, 2 coils, 20 -60 and 55 -190 meters, wire, solder, instruction manual. f6e19e6 P. & P. 316. Optional extra. CR45 Cabinet 12 x 5 x 7in., slide flap for easy coil changing, Silver grey finish, 2716. 

No technical knowledge required to build these fine receivers. Send 3d. stamp for illustrated leaflets, testimonials, etc. Now available the NEW 1962 CR 66 A.C. SUPERHET COMMUNICATION RECEIVER. 
CODAR RADIO COMPANY, 24 CHAPEL ROAD, FISHERSGATE, PORTSLADE, SUSSEX G3lRE Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONTARIO. G31PA 

APPROX £1 A WEEK FOR 8 WEEKS YOU CAN 

Build the Practical Wireless 6- Transistor Pkt. Super - 
het on our BUY AS YOU BUILD PLAN. 
New style two -tone case, printed circuit, all new 
components, matched transistors and diode. This 
is the latest boosted version by Osmor, with 
simpler step -by -step instructions, circuit photo 
and plans, 116. WHY NOT BUY A SECTION A 
WEEK? 

Z A LV Chen t 
ted 

B 
ilf .3 ups 

sad 

(163 Pr. Trasa. 

FD 43-Tr E 16'11 
High 

l R F 11! 
T Coo- 
denser. & 

Ferr. Rd. Aerial U - Resistors WI Switolr W 

G 10 
Condea It's Easy to Build 

H19,¿Val. 
Costra] N sera the STUART Way &Traumen, 

The complete kit costs only 77.19.6 Why pay more 

WHY NOT SEND STAMP FOR NEW COMPONENTS LIST? 

TRANSISTOR BOOKS 
TRANSISTOR CIRCUITS MANUALS NO.2 AND 4,2/ EACH. 

MANUAL OF TRANSISTOR AUDIO AMPLIFIERS, N. 
TRANSISTORISED TEST EQUIPMENT AND SERVICING 

MANUAL, 316. 

STUART SPARES DI 
34 Essex Road, Rushden, Northants. 

Become a Television 
expert this easy way 

The Bennett College offers you a complete course 
TrtE Bennett College offers you personal tuition in a 
course that's non -mathematical and particularly 

easy to follow. It contains clear diagrams which cover everything you want to know from beginning to end 
(and even includes the basic principles of sound radio if you wish). 

The complete home -study course covers everything: 
Production of the signal, scanning and reproduction of picture from signals. Aerials, types and purposes. The 
cathode -ray tube. Time -base oscillators, and output circuits. Synchronisation. Video frequency amplifiers. 
The TV tuner, turret incremental, etc. Television test 
gear. Television faults. 

For more details, please fill in the coupon below. 
Your studies cost very little and the book you need is included in the cost. 

To THE BENNETT COLLEGE (Dept. I04NTV), Sheffield 
Please send me details of the new 

TELEVISION SERVICING COURSE ' 
0 

NAME 

ADDRRee 

' 
I 
' AGE-- _ _ o 
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Central 
Control 
Amplifier 

By E. McLoughlin 

A MASTER -CONTROL UNIT 
FOR AN AUDIO IN5 TALLATION 

N Audio distribution system " (August, 
1962, issue page 297) sketched, in a quite general 
way, the possibilities open for designing a multi -way 
radio /audio installation in a small house or flat, 
using inexpensive and neat three -core unscreened 
mains power cable for all transmission lines. A 
single such cable carries mains distribution, audio 
power, aerial and earth. The introductory article 
discussed the advantages and the limitations of 
such a system and showed how, with at the most 
a .f'ew and simple modifications, almost any avail - 
ablle radio, amplifier and loudspeaker equipment 
could be used in an installation of the envisaged 

WIRELESS i29 

type. Thus, whilst the constructor may use any 
other equipment he may have already built from 
other designs published in this magazine, or which 
has been otherwise procured, the specific continua- 
tion articles of this series will deal with special 
units which have been designed to be particularly 
suitable for the installation. These units will also 
be of such a form that they each preserve, in 
addition, the widest possible characteristics of 
" independent usability ", so that those construc- 
tors not wishing to follow through the whole series 
can build and use almost any of the units isolated 
and alone (with suitable simple omissions and 
slight modifications for such cases, which will 
usually be obvious). 

The unit described in the present article, the 
first of the " specific " articles, is the only one 
which is probably of no use isolated and alone. 
This for the excellent reason that it is to form the 
heart of the whole installation. For this reason, 
too, it is taken first of all. It is to provide master - 
control for the whole installation and embodies 
a very special amplifier particularly suited to the 
requirements of this form of audio -distribution. 
Thus, whilst it is perfectly true that, provided not 
too many loudspeakers are switched in parallel on 
to the line, matching is in practice uncritical and 
ample volume is obtained simply by switching 
ordinary output -transformer secondaries on to the 
line (as discussed in the initial article). The special 
type of drive- amplifier introduced in this article 
gives performance of superior quality and power 
and has the interesting advantage that it will 
largely suppress other signals on the line from 
simpler sub -units, replacing them with its own 
output signals (without the need for further over- 
ride switching) when it is switched on to the line. 
This is because of its exceedingly low internal 
output impedance, which largely short -circuits 
other signals present and not because of any 
" shouting- down " on account of excessive power. 
The new amplifier here to be introduced has high 
power certainly, but this is only developed when 
sufficient loudspeakers are switched on to the line 
and is not blasted into a single loudspeaker if all 
others are switched off. Thus a very smooth 
" master-control" action, justifying this name, 
results. 

Functional Summary 
The unit is designed for the " principal" station 

of the installation, which will be the workshop, 
laboratory or " den " of the experimenter. Here it 
forms a permanent wall unit containing, first of all, 
the mains -input, main fuse and master -switch for 
the whole installation. If power is switched off 
here everything else in all rooms wired to the 
system is necessarily dead - whatever the switch - 
positions on subsidiary apparatus in the other 
rooms. This master -control is essential as other- 
wise it is too awkward to run round all rooms 
each evening to see that all is switched off. 

The unit contains two amplifiers, integrated as 
one functional whole. A two -valve high -fidelity 
amplifier, using an only very slightly modified 
form of a design for an EF86 driving an EL84 
output pentode, piovides audio -gain. This has 
separate bass and treble controls, as well as 
volume control, and very heavy negative feedback, 
giving some three watts output into a built -in Sin. 

www.americanradiohistory.com

www.americanradiohistory.com


630 PRACTICAL WIRELESS November, 1962 

loudspeaker at very low inherent distortion, low 
cross -modulation and wide frequency- range. 
Either the internal 40 loudspeaker (or a dummy 
40 resistor -load in the off position) match this 
output correctly at all times. 

Three watts into 4t) represents some 3.5V r.m.s. 
Were another loudspeaker connected in parallel 
this voltage would collapse to a considerably 
smaller value, so that each loudspeaker would 
receive less than half of the power (because of the 
resulting mismatch to the EL84). Matters are pro- 
gressively worse as more loudspeakers are hypo- 
thetically switched ' in. Nevertheless, ample 
volume would normally still be obtained from 

Neutral - N.miers 1 to 12 are 
pin -Code connectro.y 

Makes 
Input 

U 
connector r 

F Use 1a -core 
Lia unt 

og 
thus: 2 leads each 
on Nq5 and No.8 

1 bad esco on as 
Others 

Mains Input cable 

is a push -pull emitter- follower, using a matched 
pair of 2N257 power -transistors. This feeds the 
audio- signal on to the line at a source- impedance 
of something under a quarter of an ohm and a 
voltage some 10 to 15% higher than that 
impressed on the internal speaker or its dummy_ 
load. The slight excess is to compensate, roughly, 
losses in the line to the other rooms so that the 
distant loudspeakers finally receive each precisely 
the same power as the internal loudspeaker run- 
ning direct from the EL84. The voltage does not 
collapse much as more loudspeakers are switched 
in; each comes on almost independently with full 
power and volume of about 3W maximum. 

Mains prim 
tit r.41tt11t.t1.1.1,I.h1 
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000000000000000000 12 
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laboratory raft., 

300 . Mains Mains Mains 
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and,_ Slpr.al 

r 
Fig. 1 The power -pack circuit and cabinet -body distribution wiring plan. 

many loudspeakers but there would be a progres- 
sive lack of available "punch " on difficult music, 
etc. All this is because the EL84, in common with 
any other output valve, is very exacting regarding 
its precise load and impedance conditions are 
relatively high, so that the voltage rapidly 
collapses with decrease of load- resistance. 

It would thus be highly desirable, whilst still 
keeping to the same voltage developing some 3W 
in a 4i1 loudspeaker, to transform the effective 
source- impedance down to a much lower value 
before feeding the signal on to the main line. A 
simple transformer would be useless for this pur- 
pose as it would simultaneously reduce the voltage 
to a negligible value. Some form of cathode - 
follower is the correct solution to the problem and, 
because of the high powers and extremely low 
impedances to be involved, a transistorised version 
is tdeaL A valve- version would be unnecessarily 
awkward, though -in principle -possible. 

Accordingly, the second incorporated amplifier 

Number of Loudspeaker* 
Design is for any arbitrary number of loud- 

speakers between one and five on the line in the 
unit here detailed. Operating points have been 
chosen carefully such that the transistors just 
receive maximum acceptable drive under the given 
conditions when the EL84 is also just receiving 
maximum acceptable drive, and distortion then 
just does not start on the line when all five loud- 
speakers are switched on. If more than five loud- 
speakers are on the line, or an additional partial 
short is present, distortion will start on the line 
before the EL84 reaches full undistorted output. 
In spite of the very low source impedance, exces- 
sive power is not driven into a full short -circuit 
fault condition on the line because the L.T. D.C. 
power -pack has been designed such that its output 
voltage then collapses sufficiently at the resulting 
increased current. The transistors are rated It 
12W collector dissipation each and 4A peak col- 
lector current each. (To be continued) 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1962 PRACTICAL WIRELESS 631 

RADIO CLEARANCE LIMITED 
27 TOTTENHAM COURT ROAD, LONDON, W.I. 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 

TRADE ENQUIRIES INVITED Telephone: MUSEUM 9188 

INTRODUCING THE NEW 
YOU CAN 

HOLD EUROPE 

IN THE PALM 

OF YOUR HAND 

WITH THE 

"CAPRI" 
A miniature pocket transistor 
Radio that REALLY works, re- 
taining the most attractive fea- 
tures of the famous "Contessa." 
Six first -grade Mullard transistors 
plus diode are employed in a 

highly sensitive superhet MW and 
pre -set LW circuit embodying 
the most modern design prac- 
tices. A special 2kin. high gauss 
loudspeaker provides surprising 
volume and a personal earpiece 
socket is also available. An attrac- 
tive two -tone plastic case is 

supplied in two colours -ivory/ 
red or ivory/blue, the full con- 
structional details being furnished 
with each set of parts. The total 
measurements of the "Capri" 
are 4I x 21x 1,= in. 

BEE 
MODEL TODAY 

Inclusive Inclusive price for all associated compo- 
nents. case and constructional data. 
complete in every detall. or our BUY AS 
YOU BUILD Scheme- 16 19.6 any parts sold sep- 

(9 volt bat- 
tery 2/6 extra.) (Plus 2/- P. di Pkg.) 

"CONTESSA 
91 

EST. 30 YRS. , 

Mk Ill 
The Best is Now Even Better! 
A brilliant conception of the 
finest 2 -band 6- transistor radio 
available. * Ultra- modern styling with a 

magnificent twin -tone cabinet fitted 
with fully expanded metal front and 
a slide -rule type waveband dial. 
GREATER OUTPUT using the latest 
high -efficiency Mullard Transistors 
and Diodes, incorporating an im- 
proved design, featuring different 
circuit constants. 

MORE punch -MORE gain -MORE stations -SUPERB appearance-the 
NEW "Contessa" scores again I I 

SEE it -HEAR it -you will BUY it I 

As suurednreception of 
530 ,a 

dozen stations la daylight! 
Large clearly- calibrated station -named dial 
internal high -gain Ferrite aerial. 
' I ratio slow motion tuning. 
Fitted with the latest 12,000 -line high -flux loudspeaker. 
Power of 600 milliwatts from the singl-ended push -pull final stage. 
Specially designed aerial matching coil for use in a CAR. 
Only first -grade Milliard fully -guaranteed matched transistors and diodes 
are used. 
rape recorder socket provided. 
Double -tuned IF transformers for maximum gain and knife -edged 
electivity. 

Fully drilled printed circuit panel marked with component numbers. 
The two -tone ease outer measurements are 10! x 13 x 133a. and weighs 
approx. 4 lbs. when assembled. 
Battery lasts 4 months with normal usage. and hook supplied with detailed assembly Instructions. diagrams 
circuitry. 
Anyone can build this set -everything supplied. just a soldering iron 
required. 
Cabinets available In two tone belge and two tone bias. 
Adjustable carrying handle. 

Inclusive price for all associated components, cabinet and battery. complete 
In every detall: Or our BUY AS YOU BUILD íE10.19.6 SCHEME, any part sold separately. 7 
Send for comprehensive descriptive Manual 

(Plus 3/8 P. & PkgJ and Parts List, 2/10 post free. 

STILL AVAILABLE to callers only 
SUPERB MAGNAVOX PRINTED CIRCUIT 4-WATT TAPE RECORDER AMPLIFIER 

Record, playback and erase facilities. Bass and Treble Tone Controls -40 cys to 12,000 cys. With 

valves, plugs, leads and full circuit details. 
DIRECT FROM THE MANUFACTURERS @ f 3.10.0 

OR LESS VALVES @ 62.0.0 
ALL the Components for the matching POWER SUPPLY including Transformer, Rectifier, 

Sub -chassis, smoothing, plugs and sockets. f1.3.6 
SPECIAL OFFER! Above amplifier less valves, with suitable power transformer, 62.1 9.6 

Regret Transcrlptors SOLD OUT. 

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret no lists or catalogues - 
our stocks move too quickly! PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 

Terms of Business: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 104. 
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®TRANSISTOR' 
AMPLIFIERS 

2 WATT 3 TRANSISTOR AMPLIFIER 
READY BUILT 

45/ PLus I/6 
P. & P. 

} w. Peak output. 
Output to 3ohm speaker. 

Push -pull output stage._. 9 volt operation. 
A printed circuit high gain amplifier. Size 3 ;' x Y x r. Three 
Newmarket Transistors (two NKT 251 and NKT252). Ideal for 
intercom or as record player amplifier. 

2 WATT 4 TRANSISTOR AMPLIFIER 
READY BUILT 
A 2 watt 4 transistor amplifier with 2 

driver and push -pull stage. Size 4 x 
2} : }is. Plus I/6 P. & P. 62/6 

Please send S.A.E. for full details of these and 

THE NEW 
TRANSISTOR 6 PANDORA 
Designed By 

Mel Electronic 
USING NEW HIGH GRADE PARTS 

TOTAL BUILDING COST 

ONLY £6.19.6 
FULL AFTER SALES SERVICE 

Obtainable 
from your 

local stockist 
or in case 

of difficulty 
DIRECT 
FROM 
MEL 

ELECTRONIC 

other transistor 

MEL ELECTRONIC CO. 

MEDIUM WAVE & LIGHT ON 
LONG WAVE 
6 TRANSISTORS + DIODE 
SUPERHET CIRCUIT 
AUTOMATIC WAVECHANGE 
500mW PUSH -PULL OUTPUT 
PRE -TINNED PRINTED BOARD 
EXCELLENT RESULTS 

designs: 
REAR OF: 240 HIGH STREET 

BECKENHAM, KENT 

VOI a i .NWhi /e 901 191#111.. 
S'/MPL6... PRAGT /G4L ...FASG/NAT /NG. a let staoereceive 
ANNOUNCING -after many years of highly successful operation In the U.S.A. and In Europe -the latest system in home training in electronics la now introduced by an entirely new British training organisation. A T LAST -a comprehensive and simple way of learning -by practical means -the basic principles cf radio and electronics with a minimum of theory. YOU LEARN BY BUILDING actual equipment with the components and parts which we send you. You 
advance by simple steps using high quality equipment and perform- ing a whole series of interesting and instructive experiments. No 

cununercoYai noattwa mathematics! INSTRUCTION MANUALS and our teaching staff employ the latest techniques for showing clearly how radio works in a practical and interesting manner. You really have fun whilst 
learning! And you end by possessing a first rate piece of home equipment with the full knowledge of how it operates and -very important -how to service and maintain it afterwards. A full library of magnificent Illustrated textbooks are included with the Courses. IN FACT for the 'Do -It- Yourself' enthusiast. the hobbyist. or those wanting help with their radio career training, or to Amplifier, set up their own full or part -time servicing business -then this new and oscillator and _ exciting instructional system Is exactly what is needed and It can all be detector (Vaults - Pawer aupd/Y tIrputa provided at very moderate cost. Easy payments available. Poet the oaupon ow, for full details. There is no obligation. Pmr 
WILD YOUR OWN RADIO EQUIPMENT TEST GEAJI I To: RAD1GSTRUCTOR (Dept. G107), 

EI -FI INSTALLATION -AND LEARN AS YOU DO IT I 

DO -IT- YOURSELF 
TRAINING TECHNIQUE 
Wa10/O0 EcECTQO/ /C.r 

4.1 
LIMO" INSTRUCT/VE 

EXp ER /A /EN ß' AT HO M E, / 

RADIOSTRUCTO 

Reading, Berke. 

qci- ! Address t'A PS 
}PLEASE 

I 

pr4jqy I (821) We do not employ representatives 11 -82 
RRITAIN'S LEADING RADIO TRAINING ORGANISATION 
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TYPICAL FAULT 
SYMPTOMS AND 
THEIR CURES 

SERVICING 
TAPE 

ECORDERS 
By T. S. Smith (Continued from page .525 of the October issue) 

N past articles of this series, we have 
investigated the principles of tape recording, 
examined circuit sections in some detail and 
discovered the best ways of recording a radio 
programme. In this final article of the present 
series we will examine a typical recorder circuit, 
find out exactly what the components do and 
finally discuss the various fault symptoms which 
are characteristic of tape recorders. 

The circuit to be discussed is given in Fig. 32. 
Here VI is a high -gain low -noise pentode which 
serves as a preamplifier for both the microphone 
on " record " and the tape head on "replay". 
Failure of this valve or associated component 
would thus result in lack of both record and 
replay. This is typical of most recorders, and well 
worth bearing in mind. 

With switch SIA in the " record " position, the 
microphone signal is coupled direct to the control 
grid of VI, across the grid leak R2 and the equalis- 
ing capacitor C3. 

High Gain Amplifier 
V1 is arranged as an ordinary A.F. amplifier to 

provide a high gain, this being necessary to boost 
the very weak signals from the microphone and 
replay head. Since it is running at high gain, the 
valve may be prone to microphony (e.g., it may 
produce a ringing noise in the loudspeaker when 
mechanically disturbed), and for that reason its 
holder is often mounted on rubber buffers on the 
chassis. 

After some time in service, the valve may 
become "noisy "; that is, frying and crackles may 
be superimposed on replay or on the recording, 
but this can usually be checked by switching to 
replay, turning the volume control to maximum 
and gently tapping the valve with the handle of a 
screwdriver. If this action results in loud noises 
from the loudspeaker, then the valve should be 
checked by substitution. Note, however, that even 
a ' new valve will give some noise when 
mechanically disturbed owing to the very high 
circuit gain. 

If the valve is reasonable, yet a disconcerting 
background noise remains, but only with the 
volume control turned up, the cause must lie in 
VI stage. Typical troubles are bad connections 
between the pins of the valve and the sockets on 
the holder, a "noisy " grid leak (R2), a "noisy " 
anode load resistor (R3) and poor soldered con- 
nections on the valveholder. 1f the trouble persists 

even with the volume control turned right down, 
the trouble must then lie after VI stage, since VI 
is always operating at full gain and the volume is 

controlled prior to V2A. 
VI is biased by the voltage dropped across the 

cathode resistor R4 -this making the cathode 
more positive than the control grid, which is the 
same as the control grid being more negative than 
the cathode. Heavy cathode decoupling is pro- 
vided by C5 to avoid degenerative feedback. 
Should C5 go open -circuit, then the gain on both 
record and replay would be well below standard, 
and there would be a definite lack of bass 
response. A short -circuit would cause bad dis- 
tortion and excessive microphony. 

The stage would fail completely, of course, in 

the event of either the screen feed resistor or the 
anode load (Rl and R3) going open -circuit. The 
same would happen should the screen decoupler 
C2 or the main decoupler CI short -circuit, but in 
the latter case R7 would overheat. 

The amplified signal at the anode of VI is 
coupled to the volume control VR1 through the 
coupling capacitor C4. The required level of 
signal is taken from the volume control and fed 
direct to the control grid of V2A. This valve is 
also arranged as a voltage amplifier and, in con- 
junction with the following stage V2B, gives 
suitable equalisation via the negative feedback 
loop coupled through C7. 

It will be seen that the feedback signal is in- 
jected at the cathode of V2A, and to facilitate that, 
the cathode is not decoupled. R6 is the anode 
load, and from here the signal is fed to V2B grid 
through the coupler C6. Because the overall gain 
provided by V2B need not be very great, degenera- 
tive feedback (e.g., current negative feedback) is 

introduced by leaving the cathode resistor R10 un- 
by- passed. 

The H.T. supply for both VI and V2A is 
decoupled by R7 and Cl, these components also 
giving extra H.T. smoothing, which is essential in 
high -gain stages to eliminate all traces of mains 
hum. 

Radio and Pick -up Input 

On the majority of domestic recorders, there is 
provision for the injection of a radio or pick -up 
signal for recording purposes (see Parts 7 and 8). 
This does not require to be a low -level input since 
the signal from a radio or pick -up is usually far 
stronger than that from a microphone or replay 
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head, so the signal is fed in after the preamplifier 
VI. 

In the circuit of Fig. 32, it is applied across the 
volume control. This, then, gives another way of 
checking stage VI, for if the microphone input is 
dead and yet normal operation is possible by 
injecting the signal at the radio and pick -up input 
socket, we can be absolutely sure that the trouble 
is in stage VI. The signal at this socket can also 
be monitored, if required, on a pair of high 
resistance headphones. 

The amplified signal at the anode of V2B is fed 
to the negative feedback loop, via R11, R12 and 
R13, with frequency correction being given by C9. 
The signal is also fed to the wiper of switch SIB 
through R14. Moreover, the signal is also directed 
to the "extension amplifier" socket. The signal at 
that point is at a fairly high level, so it can be 
used to drive a separate hi -fi amplifier, for 
example. 

WIRELESS November, 1962 

as a bias oscillator. Feedback takes place between 
the screen grid and control grid circuits via C15. 
Erase on this model is by permanent magnet but 
on models where an erase head is used instead the 
oscillator also feeds that head in the "record" 
position. 

Record Level 

V3 is a "magic eye " valve which is arranged as 
a record level indicator. This comes into opera- 
tion only on record, the anode being switched to 
the H.T. line by SIC. 

The grid of the valve is fed by a D.C. voltage 
the level of which is proportional to the peaks of 
the signal at the anode of V2B. The signal is 
rectified by M3 and smoothed by C12, which also 
endows the circuit with a time- constant. RI5 and 
C11 form an A.F. filter circuit and contribute 
towards giving a clear -cut shadow on the eye. 

Fig. 32 -The circuit diagram of a typical domestic tape recorder. 

With switch SIB in the "record" position the 
signal is taken back to the head and a "constant 
current " record characteristic is secured by the 
signal being passed through the high resistance of 

' R14. With the switch in the "replay" position, 
however, the signal is directed to the control grid 
of V4 through R20, with R19 being the grid -leak. 

On "replay" V4 is the normal output valve, it being loaded in its anode by the speaker and speaker transformer T2. Under that condition 
SID disconnects the bottom of the cathode resistor 
R18 from chassis, the return circuit then being provided through the secondary of the speaker transformer. This is done to facilitate switching 
the speaker out of circuit on " record ". 

Also the screen grid of V4 is connected direct to the H.T. positive line, since SIC shorts out the oscillator coil L1. Thus V4 works as a conven- tional output stage. 
On "record" several things happen. SID changes over and puts the bottom of R18 to chassis, thereby shorting out the speaker. SIC changes over and puts LI into the screen grid circuit of V4, in that way causing the valve to act 

The recorder is powered from the mains supply 
via a fully -isolated mains transformer T1. The 
two primary windings give 200 -250V operation 
when points B and C are connected and 110 -115V 
operation when points B and C are disconnected, 
A connected to C and B connected to D. 

The H.T. primary winding feeds a full -wave 
rectifier V5, while a separate 6.3V winding energises 
all the parallel- connected valves. The reservoir capacitor is C18, with C17 as the main smoother. 
The tapped primary of the speaker transformer 
gives hum cancellation, since the hum voltage in 
the top section is opposite in phase to that in the bottom section, and lower current smoothing is provided by R21. 

Replay Normal -No Record 
On the type of instrument detailed in the fore- 

going this symptom would almost certainly mean 
that a faulty connection exists between the switch 
section SIB and the record /replay head. The best 
thing to do would be to switch to "record", inject 

(Continued on page 637) 
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WHAT READERS SAY ABOUT 

THE e 
ILLUSTRATED COURSES OF ELEMENTARY TECHNICIAN TRAINING 

" Wish to congratulate you for publishing 
one of the best -ever series dealing with this 
complex subject ... " 

. Your books seem to explain things much 

more easily. I wish they were on sale when I had 

to learn radio ... " 

. . Having obtained the two volumes of 'Basic 
Synchros & Servomechanisms' I find them very 

interesting and a novel way of learning ... 
44 

. As a lecturer I am finding these of great 
assistance and congratulate you on publishing 
such excellent books . " 

. I am writing to tell you how much I enjoyed 

reading your 'Basic Electricity' and 'Basic Elec- 

tronics' ... " 

I have all the previous sets, namely: 'Basic 

Electricity', 'Basic Electronics' and 'Basic Synchros 

& Servomechanisms' and will mention that it's 
truly one of the best I've studied ... " 

I have found 'Basic Electricity' and 'Basic 
Electronics' excellent publications ... " 

. 1 have been supplied with some of the above 

publications, and needless to say I am delighted 
with them..." 

BASIC ELECTRICITY (5 PARTS) 

BASIC ELECTRONICS (6 PARTS) 

BASIC SYNCHROS & SERVOMECHANISMS (2 PARTS) 

ALL THE ABOVE ARE ON SALE NOW 

BASIC RADAR (3 PARTS) 

PART 1 ON SALE NOW. PARTS 2 and 3 IN PREPARATION 

BASIC ELECTRONIC CIRCUITS (3 PARTS) 

PART 1 ON SALE NOW. PARTS 2 and 3 IN PREPARATION 

COUPON - SEND NOW! OR ASK YOUR BOOKSELLER 

To THE TECHNICAL PRESS LTD. 

112 Westbourne Grove, London, W.2. 

Please send me your FREE prospectus 
describing: - 
BASIC ELECTRICITY /ELECTRONICS/ 

SYNCHROS O 

BASIC RADAR;'ELECTRONIC 
CIRCUITS 
(Please put o X against your requirements). 

NAME 

ADDRESS 

Pw 
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fifi ec rójc S (FLEET sT.,ljt,. 
152-153 Fleet St., London, E.C.4. TeL Fie 2833 

business Hours: Weekdays, 9 -6, Saturdays 9 -I 
Stockists for 

AMPLIFIERS, V.H.F. TUNERS, HI -FI SPEAKERS BY 
ALL THE LEADING MANUFACTURERS 

SOMETHING TO SHOUT ABOUT 
THE SET YOU HAVE BEEN WAITING FOR 

THE REALISTIC SEVEN 
The finest receiver at pre- 
sent available for home 
construction, a set that 
will give results. Fully 
tunable long and medium 
wavebands, using 7 Mullard 
transistors, 0C44, 2- OC45s, 
OC71, 0031.13 and 2- OC81s, 
plus OA70 crystal diode, 350 
milliwatt output, 41n. high 
flux speaker, printed cir- 
cuit board size 50 x 
Neat plastic cabinet with 
carrying handle, size 7 x 10 
x 30in., In choice of colours: 
red /grey, blue /grey, all 

trey. Easy to read dial! External sockets, for car aerial; 
all coils. IFTs and aerial fully wound ready for immediate 
assembly. Full Comprehensive data and circuit supplied 
with each receiver. Operates from PP9 or equivalent 
cabinet, 

Price for the complete 
and 

including 

äse with44//complete parcel. Easy Ws1 Vas to follow data and Instrucions 2/6, 
refunded if parcel is purchased. Parcel supplied on approval. 
Tour money refunded by return post PROVIDING COMPO- 
NINTS ARS COMPLETE AND NOT SOLDERED. All 
Pmts swotted separately. 

(wed at 0 -10 v. range). 
Resistance: 1.2,000 ohms (centre 24 ohms). 
100-200,000 ohms (centre 2.4 k.). 
Sim: Ma. x Sin. z 211e. 

ederrleed mug Peeking 5óvß 
PRICE 39'6 

MULTI 
TEST 
METER 
MODEL u1 

Camplels wee 
test leads 

Brand new, 
fully guaran- 
teed. Sensitivity: 
1,000 ohms per 
volt A.O. and 
D.C. 
Ranges (A.C. and 
D.C.): 0.16 -60- 
250. 500 -1,000 v. 
D.C. current 
9-100.000 Isla. 

HIGH QUALITY 
TAPERECORDER 

MOTOR 
Fully shrouded heavy 
duty, suitable for capstan 
or take -up 200/250 v 
A.C. only, 50 cycles 1,400 
r.p.m., 4 pole dngular 
phase. 

Co ;ple , 19 /11 P. 

SPECIAL OFFER T.V 
REMOTE CONTROL 

UNIT. 
By well known manufac- 
turer, on/off, brightness 
and volume controls. In 
smart grey plastic box 
with 15 feet of multi 7 
way screened cable 
(grey). Listed at £2 /2h. 

PoE/s 14'11 
HUGH PURCHASE 
CRYSTAL PICK -UP CARTRIDGES. LOWEST PRICES EVER. Some 
are less than half let price, 
ALL COMPLETE WITH STYLI L.P. @ STANDARD (AND /OR STEREO 
WHERE BROWN). FULLY GUARANTEED STANDARD FITTING. 

WILL FIT MOST P.U. ARMS AND HEADS. Postage 1/. each extra 
TYPE O.T.1, By well known manufacturer. With 2 sapphire styli- 12 /8 
Onward GC.2 16 /- Aco. GP.86/1 17/- 
Sonette Studio 0 19 /- Aso. OP.87/1 17/- 
Alma OP.85/3 16/. Amos 0P.61/1 181 - 
STEREO 
Aao.tereo 73/1. With 2 sapphires 26/-. 
Amo.tereo 73/2, With Diamond L.P. /Stereo and sapphire [ltd. INI. 
Colaro type C. Turnender with 2 sapphire: 26/8. 
r'aliell S.C.1 Turnover, with 2 sapphires 24/8. 
Collell B.C.I. Turnover, with Diamond L.P. /Stereo and sapphire Std. 29/8 
Sonette Stereo O.V. Turnover 29/8. 
Rosette Stereo type 105 35/8. 
Sonette Stereo type 105, with Diamond L.P./Btro sad sapphire Std. 39/8 
Sonette Stereo type 105 32 /- 
Sonette Stereo type 106 with Diamond L.P. /Stereo and sapphire Std. 87/8 

November, 1962 

SOLDERING 
E T 

by 

PRECISION SOLDERING 
for the 
ELECTRONICS INDUSTRY 
Comprehensive range -Robust & Reliable 
- Light weight - Rapid heating - Bit sizes 
3/32in. to 3,8in. - 'Permabit' or Copper 
bits - All voltage ranges 6/7v. to 230/ 
250v. - Prices from 21/ -. 

Also 
Plastic Cable Strippers 
Miniature Solder Pots 
Heat Guards 
Long Life Bits 

Illustrated is the 25w. 3!Ibin. replaceable 
bit model with safety shield. 

ADAMIN- new range of pre- 
cision micro -soldering instruments- I 

Have you had details? 

Brochure No. SIO sent free on request 

Sols proprietors and manufacturers: 
LIGHT SOLDERING DEVELOPMENTS LTD. 

28 Sydenham Road, Croydon, Surrey 
Phone; CROydon 8589 Grams: Utesold Croydon 

The new NOMBREX 
TRANSISTORISED WIDE -RANGE 

SIGNAL GENERATOR 27 
220 kc /s to 220 Nic /s 

RETAIL 17. 10.0 Bestiary 211. 
3/6 

Screened Lead and Probe 613 extra 
CASH WITH ORDER. REGRET NO C.O.D. 

NOW IN QUANTITY PRODUCTION 
ALL ORDERS IN STRICT ROTATION 

Trade and Export Enquiries Invited 

CHECK 
THESE 

FEATUREBI 

COMPACT! 
Only 64- x Oje 

PORTABLE! 
Weight 2 lbs 

ACCURACY) 
Under 2% 

ECONOMY1 
9v. Battery 

DIRECT 
Calibration 

S.A.E. for 
toll technical 

leaaeó 

>i.P. Teresa: 

Sendil deposit 
pay balance 

21 /- pee month 

NOMBREX LTD. (Instruments Division 39) 
Estuary House, Camperdown Terrace, Exmouth, Devon, 

England. Tel. 3515. 
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(Continued from page 634) 
a signal and endeavour to monitor it either on a 
high resistance A.C. voltmeter or pair of head- 
phones first at SIB and then at the head. 

Sipce "replay" is normal R14 must be working 
correctly and there would be a good connection at 
the wiper of the switch, since the signal is con- 
veyed correctly to the control grid circuit of V4. 
Replay Normal -Distorted Recording 

This symptom is typical of bias oscillator failure. 
One check for oscillation is by metering the screen 
current at the H.T. tap of LI. The tap should be 
disconnected from the H.T. line and a milliammeter 
(25mA full scale) connected between the tap and 
H.T. positive (positive of meter to H.T. positive). 
If the stage is oscillating a distinct change in screen 
current will occur when LI is short -circuited. 

If the stage is not oscillating C15 would pro- 
ably be open -circuit or there may be shorting turns 
in LI. If the stage is proved to be oscillating, lack 
of bias at the record head could be caused by C13 
being open -circuit. 
Record Normal -No Replay 

Again, as all the valves themselves must be 
working reasonably well to give normal record 
facilities the trouble would most likely be in the 
head switching or in the speaker circuit. A pair 
of headphones could be used to trace a tape signal 
through the preamplifier and triode voltage ampli- 
fiers right up to the control grid circuit of the 
output valve. 

Indeed, a pair of headphones can be extremely 
useful to trace the signal through any audio 
section whether it be on record or replay. The 
bias signal, of course, will not be heard since this 
is at a frequency just outside the audible range. 
Low Record /Replay Gain 

If this is accompanied by the record level 
indicator not closing fully on signal peaks, even 
with the record level control (gain) turned to 
maximum, attention should first be directed to the 
preamplifier, and voltage amplifier valves them- 
selves. Low emission of one or more of the valves 
is a frequent cause of the trouble. 

If the valves are in order it would pay to check 

WIRELESS 637 

any cathode by -pass or decoupling electrolytics, 
such as CS in Fig. 32, by shunting each one in 
turn with a test capacitor known to be in good 
order (remember that electrolytics are polarised 
and must, therefore, be connected the right way 
round). 

If the symptom is accompanied by distortion 
and high background noise, check the heads and 
gaps for tape deposit. Any deposit left on the 
record /replay head will greatly impair the repro- 
duction, while an unclean erase head will upset a 
subsequent recording made on an already recorded 
tape. The heads can be cleaned with a little 
switch cleaner or carbon tetrachloride applied on a 

matchstick or a small piece of cloth. 
Also make sure that there is reasonable pressure 

applied to the heads via the pressure pads and 
check to see that the tape is tracking correctly - 
e.g., that it follows dead in line from the record/ 
replay head to the erase head. Otherwise a small 
part of the recording will be left on the tape where 
the erase head does not cover. 

Note that if the heads are checked by making a 
resistance measurement of the windings a small 
residual magnetism may occur. This can cause 
noise on replay, the solution being to demagnetise 
with a defluxer. For that reason, therefore, head 
continuity readings should not be taken until the 
last resort. 

Hum Troubles 
If hum is present with the volume control turned 

right down it is usually caused by low value or 
open -circuit of one of the electrolytic smoothing 
capacitors. 

If hum occurs only when the volume control is 
advanced it is probably getting in at the preampli- 
fier. Check the valve by substitution and ensure 
that the screening (if fitted) on the head is properly 
bonded to chassis and also that the braid of the 
wire connected to the head winding is earthed to 
chassis. Check the preamplifier decoupling 
capacitor and screen by -pass capacitor (such as Cl 
and C2 in Fig. 32). 

Displaced heater leads to the preamplifier valve 
is another cause of hum injection. 

Mayfair pre -amplifier 
(Continued from page 612) 

now be wired in position and the remainder of the 
wiring to S1 completed. 
Screened Leads 

It now remains to make the connections between 
top and underside of the chassis. Lightweight 
plastic covered screened cable should be used for 
this purpose. Each screened lead is clearly shown 
in the wiring diagrams Figs. 2 and 5, and is marked 
with a code letter to distinguish it from the other 
leads that pass through the same opening in the 
chassis, thus simplifying cross -references from one 
diagram to the other. 
Final Wiring 

The mains input circuit should be wired next. 
This requires four conductors -two lengths of 
twin -core mains lead will be satisfactovy -and 
these should be routed from the input plug PLI 
across the end of the chassis then along the front 
edge of the chassis close in the angle of the metal- 

work, and terminated at the mains switch S3. 
Because of the close proximity of PLI to other 

components and wiring, the protruding pins must 
be covered with insulated sleeving. 

With the mains wiring in position the earth bus - 
bar can be completed. This involves running a 
length of 18s.w.g. tinned copper wire between the 
two jack sockets JK1 and JK2 with further con- 
nections to TB3, TB4 and TBS. As this wire runs 
very close to the mains switch and the lamp holder, 
suitable lengths of insulated sleeving should be 
threaded on to-the straight portion of busbar so 
that, except for the points where a branch con- 
nection is made, the whole of the wire running 
from JK1 to JK2 is covered. 

Connect wire "D" to TB3 and feed this wire 
through to the top of the chassis and secure it by 
means of a solder tag to a fixing screw of one of 
the input sockets. 

This completes all the internal wiring. The four - 
core power cable and the coaxial output cable 
should be brought in through grommet holes and 
connected up according to Figs. 1 and 5. Ill 
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A Simple 
Method of 

ANODISING 
ALUMINIUM 

By K. D. Rendall 

...ANODISING is a process that can be carried 
out by the average home constructor for an initial 
outlay of about 15s. and, as the chemicals can be 
used again and again, the cost is even cheaper 
than painting and there is the advantage that one 
can carry on work as soon as it is finished and not 
have to wait for paint to dry, 

Aluminium 
con 

Fig. 
Aluminium article to be anodised 

1 -The apparatus needed in the operation. 

Chemicals 

The only equipment needed is a couple of 
containers for the chemicals and plenty of clean 
water. The author used a plastic bucket for all 
processing and put the chemicals in bottles as soon 
as he had finished each stage of the process. 

The first and most important rule to observe is 
absolute cleanliness, or the final product will be 
smeary and the colour uneven, so at all times 
keep the article to be anodised as clean as possible. 
First clean the article by brushing it all over with 
steel wool so that there is an even matt finish all 
over the surface. Care spent in ensuring that all 
parts of the surface are clean will be repaid in the 
appearance of the finished product. 

The cleaned article is next placed in a strong 
solution of ordinary caustic soda; this is not a 
critical operation and as long as the mixture is 
strong enough to etch the metal then it is strong 
enough. The article is left in this solution for 
about a quarter of an hour and then it.is removed, 
thoroughly rinsed and placed to one side. It is 
not advisable to touch it after this operation as 
greasy finger marks can be caused. Great care 
must be taken that the caustic soda does not 

November, 1962 

COMPONENTS LIST 
T1 Transformer- tapped mains primary, 

12V 8A secondary (or lower current 
rating if desired -see text) 

SI Double pole mains on /off switch 
Fl , F2 Mains fuses -2A 
MR1 Rectifier -12V A.C. input to give 8A D.C. 

(or to suit transfd'rmer current rating) 
VRI about 2S2 10W -may be several W.W. 

resistors in series, tappèd where required. 

splash into the eyes or on to the skin. If this does 
happen, then rinse it off with plenty of cold water 
as soon as possible. A preparation of dilute 
sulphuric acid diluted in the following proportions 
will then be needed: to one part of acid add seven 
parts by volume of water. Always add the acid 
to the water, not the water to the acid or the liquid 
will become very hot and may splash violently. 
This dilute acid is then placed on one side and 
allowed to cool. 

A D.C. supply of 12V is needed in order to form 
the layer of oxide that will accept the dye to give 
the anodised finish. This layer is formed by 
electrolysis and the theory of this will not be given 
as public libraries have many books on the 
chemical theory. The D.C. supply must be 
capable of providing 8A or thereabouts. If this 
is not possible, then the times given by the author 
must be extended to suit the individual needs of 
the constructor. The circuit of a suitable supply 
is given in Fig. 1. 

The acid is placed in a plastic bucket and the 
aluminium article to be anodised placed in it with 
a connection made with a piece of aluminium. 
The reason that this metal is specified for the 
connection is that a piece of copper or steel will 
be attacked and cause the aluminium article to 
take on a colour that is not wanted. A small piece 
of lead is used for the negative connection and the 
article is connected to the positive lead and the 
current adjusted to between 6 and 7A. Current 
is passed for about 15 minutes or longer if a 
current lower than 6 to 7A is used. 
Dyeing 

The next stage is the actual dyeing of the metal 
in the colour that you prefer. The dye used is a 
domestic dye that is known as " Drummer " the 
contents of which are dissolved in half a gallon 
of water that is just below the boiling point to 
which a spoonful of acetic acid (vinegar) has been 
added. This assists in the fixing of the dye and 
helps to render it stable and stop it being bleached 
out by sunlight. Into this mixture the article is 
placed and left to soak for about half an hour. It 
is then taken out and washed. Then it is left in 
a solution of copper sulphate. The strength of this 
solution is 2% of copper sulphate in water (by 
weight). The anodised article is left in this 
solution for about ten minutes and then washed. 

The chemicals can be used again and again 
until they become discoloured and the dye begins 
to lose its strength and does not dye to the same 
strength as before. The anodised article may be 
bent and drilled, but this is best left to the final 
operation so that it does not become scratched. 
Note that the oxide layer must be scratched away 
before an electrical connection can be obtained to 
the metal underneath. 
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RETURN - OF -POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt 

* Hire purchase orders are subject to slight delay but this is kept to the absolut) minimum. 

P.W. HI -FI SYSTEM 
We stock parts for the P.W. Amplifie' and Preamplifier. Detailed 
price lists are available. 

"P.W. BLUEPRINTS" 
Full stocks of all Items for the Mercury. Troubadour, Regency. 
Citizen, Mini-amp and Tutor. Printed circuit for Mercury now 
ln stock. Instruction manuals: Mercury (printed circuit ver- 
sion). 2/6: Mini-amp. 1 /6: Citizen. 2/3. Fully detailed price list 
for any circuit available free. 

NEW ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT. AMPLI- 
FIERS. Any will be sent free upon request. 

STEREO COMPONENTS 
Morgaaite ganged potentiometers as specified for the Mollard 
circuits. Log /Anti-Log. 500k. 1 meg., 2 meg. Log/Log. 50k, 

ld 250k, 1 meg.. 2 meg. n/L1n 250k, 500k, 1 meg. All 10/6 each. 

TRANSISTORS 
MULLARD. Reduced prices. Current production typa. 
not rejects. All in makers' boxes. Postage 3d. on each. 
0044. 9/3; 0C45 9/-; OCIO and O071. 6/6. 0072. 8 / -: OC72 Matched 
Pairs 16/ -; OCIS. 9/; 0081. 8/ -: OC17O. 916; 00171. 10/6. 

OUTPUT TRANSFORMERS 

WÓ892. 62 3. post freé W0 667, 
50/6. cost 1/8. WÓ788Á.57/6 post 2/8. 

PARTRIDGE: P366Y. 75/ -: P4131, 66/ -: P5202. P5203, £6.18.6. 
All ppoost free. 
PARMEKO: P2629. 45/6; P2642, 43/3: P2643, 45/6. All plus 
Post 2/9. P2641, 28/3. post 21-; P2928. 16/3. post 2/-: P2932. 39/8. 
post 2/6. 
L'LSTONE: OT /ML. 45/-. post 2/9; OT/3. 25/-, post 2/e. 

MAINS TRANSFORMERS 
GILSON: W0741AB, 631 -, post free; W0839. 40/9, post 2/9; W01316. 
58/6. post 3/6; W01288. 58 / -. post 3/6. 
PARMEKO: P2631, 33/9, post 2/9; P2630, 5216, post 3/3: P2644, 
73/6, poet free; P2930.39/3, Post 3/ -; P2931, 54/6g,, post 3/3. 
ELSTONE: MT /MU. 46/-, post 3/3; MT3/M. 36/-. poet 3/ -; MT /510. 
42/ -. post 3/3. 

LOUDSPEAKERS 
GOODMLANS: Axiette 810., £5.5.1; Axiom 10ín., 25.18,8; 121n.. 
Axiom 201, 29.15.0: 12in.. Axiom 301, 214.0.0. 12ín., Audlom 

Mi.'s, 1 Mis, 28. 0; 1210., Audlom 61 Bass, 2132.0; Trebax Tweeter, 
26.4.0; X0500 Crossover unit, 21.18.0. 
WHITELEY: 11FI016 101n.. 27.16.0 HF7012 101n. 24.17.6' 
IlF6l6 Sin., 26.139; T816 8ín. £8.6.9: TIO Tweeter, 24.8.3: T359 
Tweeter, 21.14.0 CX3000 Crossover unit, £1.116: CX1500 
Crossover unit, 22.0.0. H.P. Terms available on all speakers. 

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

LATEST TEST METERS Hire Purchase 
Cash Price Deposit Mthly/Pmt0. 

AVO Model 8 Mark II .. £24. 0.0 24.16.0 12 of £1.16. 2 
AV() Model 8 with 

leather carrying case £27.18.0 £5.12.0 12 of 22. 0.11 
AVO Model 7 Mark H H £21. 0.0 4.0 12 of 22.10 .10 
AVO Multiminor .. 29.10.0 211 .19.0 12 of 14/4 
AVO Multiminor with 

leather carrying case .. £11. 9.0 £2. 5.0 12 of 17/- 
TAYLOR MODEL 127A .. 210.10.0 £2. 2.0 12 of 15 /S 
CABY A -10 .. .. .. £4 }7.6 £1. 7.6 3 of £1. 6.8 
CABY B -20 .. .. .. £8. 0.0 22. 0.0 3 of 21.13.4 
CAGY M.1 .. £2. 4.0 - - - 
Full details of any of the above supplied tree on request. 
The AVO Models 7 and 8 are both latest models from current pro- 
duction-not to be confused with Government Surplus. 

TRANSISTORISE YOUR CRYSTAL SET 

We 
e used to greatly improve theesignal 

Translator amplifiers 
crystal set. 

RLD4 Kit, one stage 12/-: RLDS Kit, two stage 24.-: both post free. 
The kits are easy to build and very detailed instructions are 
supplied. Leaflet available. 

NEW MULLARD CONDENSERS 
We now stock the following range of the new Mullard Miniature 
Foil and Polyester condensers as used I n the latest TV and 
Transistor sets. Fully detailed list available free glvllsg 
technical information and dimensions! 
Miniature Foil. 30 volt working for Transistor sets. .01mfd. 
7íd. :.022mfd, 9d.; .047mfd. 9d. .lmfd, 1.1d. 

Moulded outer sacdntcontsoldering case 
accidental contact 

Capacitors. 
the ti Tolerance 

10 %. 125v. range:.01mfd, .022mfd, .047mM, all 9d. each. .1mfd. 
1 /2 :.22mfd. 1 /3 :.47mfd, 1 /6: lmfd. 3/-. 
400v. range: 001mfd, .0O22mfd..0047mfd..01mfd, .022mfd, all 9d. 
each..047mfd. 1/2, .lmfd. 113; .22mfd 1/6..47add 2/6.P05152e extra. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Pnrbaose 
ALL POST FREE Cash Price Deposit Mthly/Pmts. 

RECORD CHANGERS 
GARRARD AUTOSEIM 

G( RA RÁ D AUTOSLD11 
87.19.8 21.12.8 12 of 12/3 

De -luxe (GC8 PU) .. £12448 ' 22.11.8 12 of 18/8 
GARRARD AUTOSLIDI 

De -luxe (EV26A PU) .. 813.12.9 22.14.9 12 of 20/- 
B.S.R. UA14.(TCI PU) .. 27.17.8 81.12.6 12 of 1811 
B.B.R. UA14 Monarch (TM Stereo /LP/78) 28.17.6 21.16.6 12 of 18/6 

SINGLE RECORD PLAYERS 
GARRARD TA (GCS PU) 28.2.6 £1.12.6 
B.S.R. 11)12 (TCI PU) 24.5.0 £1.5.0 

TRANSCRIPTION UNITS 
GARRARD MP (GCS PU) 217.19.6 23.11.6 12 of 21.6.5 
PHILIPS AG1016 .. .. £18.130 22.15.0 12 of 81.0.0 
Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

TAPE RECORDING EQUIPMENT 

//L1, 
TAPE DECKS 

Deposit 
Hire Purchase 

B.S.R. TDI 
FREE Cash 

28.19.6 21.16. M12í f 137 
Latest COLIAMO Studio £12.19.6 22.12.8 12 of 19/- 

TAPE AMPLIFIERS aselt Moe ee pifi assembed kits forcmplete tape recorders. The Amplifier r 
Printed Circuit panels are completely wired, but the assembly 

complete instrucns are 
components 

upplied.) Bend 
the l constructor. Very 

MODEL C for Collaro Studio Deck £11.11.0. 
MODEL B for BSR TD2 Deck, £8.8.0. 
CARRYING CASES. Smart carrying cases are available to 
take the above amplifiers and decks. Fitted with speaker. 
For Model C Amplifier and Collaro Deck 25.5.0. 
For Model B Amplifier and BSR Deck. 14.4.0. 
H.P. Terms available for amplifiers. cases and deob, 

TAPE PRE -AMPLIFIERS_ 
ARMSTRONG 

Tape C Pre- 
3. 

Price 216.16.0.e Him Purchase 
Deposit 23.8.0, and 12 monthly payments of 21.4.7. 
MULLARD TAPE C PRE -AMPLIFIER. We stock ooee dáte 
kits and all components. Bend for list. 
MARTIN. Pre -amp kit for Collaro Studio Deck 28.8.0. 

"BRAND FIVE" RECORDING TAPE Post free. 
Long Play: 900ft. (5'). 18 /6; 1200ft. (51"). 23/6: 1800ft. (T). 35/-. 

JASON F.M. TUNER KITS 
Kits supplied complete with every item needed including instruc- 
tion manuals. Fully detailed list available. Separate Items 
supplied ask for price list. H.P. Terms available on any kit. 

FMTI, 16.12.6; FMT2 (less power), 27.15.0. 
FMT2 (with power), 29.12.6: FMT3 (less power), £7.15.0 
FMT2 (with power), 29.12.6; Fí11'1'3 (less power), £9.9.4. 

FMT3 (with power). 
, 11211.7.6. 

Mercury 3. 210.14.4. 

1°J £114 

TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to £3, minimum of 3/2. Over £3 
and under £5. 1/6. Over 15 and 
under £10, 1/8. Over £10 no 
charge. Postage extra on CASH 
orders under £3 except where 
stated. Postage extra on over- 
seas orders Irrespective of 
price. 

WATTS RADIO 
(MAIL ORDER) LTD. 

54 CHURCH ST., WEYBRIDGE, SURREY 

Telephone: Weybridge 4554 

Please sots; Postal business only from this address 

HERE PURCHASE TERMS 
are available on any item. Re- 
payments may be spread over 3, 
e or 12 months. Detalle as fol- 
lows: Three months: Deposit 6/- 
in the E. Service charge 6 per 
cent but minimum charge of 1W-. 
Six and Twelve months: Deposit 
4/- 

nt. but 
Service 

miinimum 
10 

oheofe 
20/. 
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EXPLORE THE WORLD. ON THIS IVALVE SHORTWA$E RADIO 
Total 

Landing 
Costa 

3516 
P. P. 

2 /-. 

* Receives speech 
and music from all over the world. 

Construction price Includes valve and one coil 
Covering 40-100 metres. 
Can be extended to cover 10-100 metre.. 
Suitable headphone. 11/8. cm be ooaverted to 
2 valve. 

THE IMPERIA 

PRACTICAL WIRELESS November, 1962 

All parta sold eeparately. Wiring diagram. and 
parts list supplied free with orders. or separa. 
tdy, 1/6 each Item, AFTER SALES SERVICE 

The 

AIROLO 
6 -STAGE 

POCKET 

TRANSISTOR 

PORTABLE 

In attractive two-tope contemporary case, with gold 
plated speaker grille and attractive dial. Sise only 51 a 3t a Rine. No aerial or earth required -completely 
self contained. Genuine 31n. high flux PM speaker. 
First grade transistors. Push pull output -250 m1111- 
watts. Volume control with on/off switch. Condenser tu.Iir 

d 
easembly on eyeletted circuit board. 

Costs £4.19.0 
P. P. 2/6. (Long wave 6/- extra). 

Aa say to batid 6 Trandetor Portable saperhet, which can be built by the 
s mmotor: 
Pre- A..smplad dreult board for easy construction. All composing. are new. 6 inch Speaker giving good tone and output 
Attractive case of exclusive design 6} x 6t a 21 with gold plated grille. Specially designed matching coil for use in car. Only first grade fully 
gcaranbsed matched transistor. and diodes are used. Anyone coo build MY sui for 17.17.6. P. P. 3/ (Long wave el- extra). Everything enrolled euseVt .nadering iron. 

MINISETS LTD. 

The RIETI 
6 STAGE SUPER SENSITIVE 

TRANSISTOR PORTABLE 
Simple to Build. All First Grade Component.. 
A truly portable transistor radio giving full 
medium wave raoeption. Incorporates Sin. 
High Flux Speaker, pull -push output, first 
grade transistors. 
High -Q ter - 
rite aerial, 
socket for 
car aerial, 
pre- tagged circuit 
board for 
easy con- 
struction. 
Attractive 
case with gold 
plated grille. 
Long wave 
8/- extra. 
Total Building CostAJ.2.0 
P. P.2 /6. 

CRYSTAL RECEIVER 
Covering medium wave band. Ideal for the 
beginnee can r! All components including ca for 11/6 

1/3 extra. /6. 
Suitable headphonne 

THE "TINYMITE" 

EASY TO BUILD TWO STAGE 
TRANSISTOR SET 

The set that looks like Radio Set. 
Attractive Case. Mini .0005 Tuner. High Q 
Litz Coil. Works for months off No. 8 Battery. 
Simple to construct In 15 min. 
Medium & Long Wave coverage. 

Cost. 
Building 25/6 

1..a 
P. ItddNe headphoag jLi 

Hotherly Mews London E/7 

with a (;ti1 RT J31 G 

With Martin Recordakit every- 
thing you need is supplied, ready to 
aseernble -even down to win art 
to length. The easiest and cheapest 
way to own a Hi -Fi quality Tapt 
Recorder. Fill in the coupon 
her till details. 

YOU CAN BUILD YOUR OWN 

TAPE RECORDER QUICKLY, EASILY, CHEAPLY 
WITH NO PREVIOUS EXPERIENCE 

r Post to: MARTIN ELECTRONICS LTD. 
155 HIGH STREET, BRENTFORD, MIDDX. 

Please send free leaflet on Martin Recordakitt 
NAME 
ADDRESS 

L (In block letters) 
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7- TRANSISTOR RECEIVER 

THE RT.8 is the latest radio 
to be announced by Roberts' 

Radio Co. Ltd. It employs a 
7- transistor circuit which tunes 
over the medium and long 
wavebands. The RT.8 has a 
1W output stage feeding an 
8in. x 5in. loudspeaker fitted 
with a high flux ceramic magnet. 
The receiver is also fitted with 
car aerial and tape recorder 
sockets. 

The price of this new receiver 
is 22 guineas and is made by 
Roberts' Radio Co. Ltd., 
Molesey Avenue, West Molesey, 
Surrey. 

NEW RECORD PLAYER 

APRODUCT new to their range of audio 
equipment has recently been released by 

Ekco Radio and Television Ltd., and is a four - 
speed record player fitted with a Garrard " Auto - 
slim " four -speed autochanger. The crystal pick -up, 
which has a sapphire- tipped styli, provides the 
input to the amplifier which employs printed 
circuit construction and feeds an Bin. x 5in. 
moving coil loudspeaker. The record player 
features a frequency- corrected volume control 
and independent bass and treble controls. 

The lightweight case of the record player 
measures 140n. x 7Áin. x 17in. and is available 
in two colour schemes. The price of this new 
equipment is 24 guineas and it is made by 
Ekro Radio and Television Ltd., Southend -on -Sea, 
Essex. 

A new stereophonic radio- 
gram from Pam (Radio and 

Television) Ltd. 

The RT.8 seven -transistor receiver made by the 
Roberts' Radio Co. Ltd. 

STEREOPHONIC RADIOGRAM 

ARECENT addition the the range of radio 
and television equipment made by Pam 

(Radio and Television) Ltd., is the model 5210 
stereophonic radiogram. This model employs a 

loudspeaker system covering the full range of 
audio frequencies, and which reproduces both 
stereophonic and monaural sound. 

Incorporated in the 5210 is a radio receiver 
covering long, medium and VHF transmissions. 
This receiver features two built -in aerials and 
the record deck employed in the gram is a 

four -speed autochanger. 
The cabinet of the radiogram is in sapele 

mahogany veneers with a polyester finish. It is 

priced at 63 guineas and is made by Pam (Radio 
and Television) Ltd., 295 Regent Street, London, 
W.I. 
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One of the latest additions to the Bush 
ran; e of portable receivers. 

ELECTRICIAN'S KIT 

THE amateur electrician will find the Steadfast 
Electrician Kit No. 4 a useful addition to 

his supply of tools, as all essential tools needed 
for normal use in this field have been included 
in this kit which comes in a handy plastic wallet. 

All the tools are made by J. Stead and Co. 
Ltd., and the complete contents of the wallet are; 
an electric mains tester, diagonal nippers, in- 
sulated combination pliers, electrician's insulated 
screwdriver and a small screwdriver. This kit costs 
25s. 3d. and the manufacturers are J. Stead and 
Co. Ltd., Manor Works, Cricket Inn Road, 
Sheffield 2. 

This relay, made by The Plessey Company (UK) 
Limited, is intended for R.F. switching at frequencies 

up to 100 Mc /s. 

RELAY FOR USE UP TO 1000Mc /s 

llETAILS of a new low- capacitance relay have 
been announced by the Industrial Relays 

Division of the Plessey Company (U.K.) Limited. 

November, 1962 

The new relay is intended for 
R.F. switching at frequencies up 
to 100Mc /s and has a capacitance 
between contacts of less than 
0.5pF, with contact -to -frame 
capacitance less than 1pF. Con- 
tact rating is 5mA at 200V with 
a life of more than 10' opera- 
tions. The self -cleaning silver - 
palladium wire contacts are 
arranged to give two -pole change- 
over switching and can be used 
at switching rates up to 25c /s. 

Designed for D.C. operation, 
the coil can be supplied in a wide 
range of operating voltages and 
resistances to suit individual 
requirements. The unit is housed 
in a transparent dust cover and 
one of its useful features is its 
short operating time of 6 milli- 
seconds. The makers of this new 
relay are The Industrial Relays 
Division, The Plessey Company 
(U.K.) Limited, Abbey Works, 
Titch field, Fareham, Hampshire. 

TRANSISTOR PORTABLE 
RADIO 
THE model TR.106 is a new 

portable receiver from Bush 
Radio Limited. It covers medium 

and long waves and waveband selection and tone 
control is achieved by push- button controls. 

The TR.106. which incorporates a fully tran- 
sistorised circuit. weights only 41b and costs 16¢ 
guineas. Bush Radio Ltd., Power Road, Chiswick, 
London, W.4. 

INTERESTED IN SCIENCE? 

LIKE PRACTICAL HOBBIES? 
Then PRACTICAL MECHANICS AND SCIENCE 
is the magazine for you. 

November issue, on sole November 1st, price 
2/ -, contains practical articles on making: - 

A WATER -POWERED MICROSCOPE; 
TRANSISTORISED STETHOSCOPE; HIGH - 
EFFICIENCY CONVECTOR HEATER; 
PHOTOGRAPHIC DRY -MOUNTING PRESS; 
ELECTRICAL CHILDREN'S TEACHING AID - 
and other articles and regular features. 

Together with scientific articles about: - 
N.S. SAVANNAH, FIRST ATOMIC MERCHANT 
SHIP; SPACE -AGE METALS; THE MAGNUS 
EFFECT AND V.T.O. PLANES; INFLATABLE 
SPACE STATIONS; PICTURE NEWS FROM THE 
WORLD OF SCIENCE. 

ORDER YOUR COPY NOW ! 
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NEW TRANSONA-SIX 
(6 Transistors, plus 2 Diodes) 

MIL & T. BAND 
400 Mw Mullard push -pull output Transistors. Powerful magnet 3in. 

high grade speaker. Push -pull transformers. This is a top performing 
receiver. Many stations listed in one evening including Luxembourg 
loud and clear. A pleasure to listen to. FERRITE ROD AERIAL. 
All parts sold separately, including pale blue gleaming polystyrene case 

with duo -diffusion grilles in red. Uses 9 volt battery. Sockets for car 

aerial. 
Total cost £4.19.6 P.P. 31_. Size 6; x 41 x 

"Agreeably surprised with Trawler Band reception. Luxembourg as loud as local. Your easy build diagram 

helped a lot ... my first attempt. " -H. S., Penzance, Cornwall (poor reception area). 

PARTS PRICE LIST AND EASY BUILD PLANS 116 

BEGINNERS POCKET 5 
(MW /LW and TRAWLER BAND) 

(5 Transistors, plus 2 Diodes) 

Designed round supersensitive 
FERRITE ROD AERIAL and 3in. 
moving coil speaker. Attractive 
case in black with speaker grille in 

red. On test Home, Light, Radio 
Luxembourg and many Continental 
stations were received. No Aerial. 

l.1 
Total cost f2. I9.6 P.P. 

3f- 

EASY BUILD PLANS AND PARTS PRICE LIST 116 

THE MELODY SIX 
* Ferrite rod aerial. 

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

* 3in. Speaker. 

* M.W /L.W. 
May be built for 

£3.19.6 
P.P. 31- 

Components price list and 
plans, 21 -. 

BEGINNERS 
PUSH -PULL FIVE 

(5 Transistors, plus Diode) 
* No aerial or earth. * M/C Speaker, 2 1in. * Ferrite rod aerial. 

* Tuning condenser. 
* Volume control. 
* Case with speaker grille 

in red. 

* Fully tunable over med/ 
long waves. 

* Simple assembly dia- 
grams. 

* 250 Milliwatts output 
stage. 

* Can be built for 59£6 P.P. 31 -, or with 3in. speaker 681- 

* PARTS PRICE LIST, etc. 21-. 

"Home, Light, AFN, Lux. All at good volume. " -G.P., Durham, 

AFTER SALES SERVICE 

THE SUPER SEVEN 
(7 Transistors plus 2 Diodes) 

* 2 R.F. STAGES. 

* Mullard and Surface Bar- 
rier Transistors. 

* Coverage of Medium, 
Long Waves, Trawler Band 

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

* No aerial required except 
for use as car radio. 

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

* 400 milliwatts output stage. SIZE: 7} x 5} x Irin. 

May be built for £6.96 plus 316 post, etc. 

PARTS PRICE LIST AND EASY BUILD PLANS 21- 

NAME AND ADDRESS 
CAPITAL LETTERS PLEASE 

RADIO EXCHANGE COMPANY 
PHONE 2367 

27 HARPUR STREET, BEDFORD 
(Opposite Co -op) 10 a.m. to I p.m. SAT. 
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THE WORD M -Q 
REGD. 

OF DENCO (CLACTON) LIMITED 
IT IS ALSO A GUARANTEE OF 

WORKMANSHIP & TECHNICAL PERFORMANCE 

IS THE REGISTERED 
TRADE MARK 

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 Ili IN 
STAMPS. 

COMPONENTS FOR USE WITH "PRACTICAL WIRELESS" 

AN AMATEUR COMMUNICATIONS RECEIVER 
rvdu;rl::U JULY/AUGUST 19611 

COIL TURRET -CT7 /B 
This turret is the basic portion of the CT7. It 
comprises cadmium plated steel frame (size 51" deep 
x 4 #" high x 3)' 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 75/- 
Coil strips for the long and medium wavebands 
may be purchased separately for incorporation in 
the turret. PRICE 1018 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 
'LEASE SEND S.A.C. W 

SCALE ASSEMBLY -SI 
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 kc /s. 
A compact coil wound on a bakelite former and 
enclosed in an aluminium screened can. PRICE 51- 
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 1 j" high x ir square. 

PRICE 816 each 
ITH ALL ENQUIRIES 

DENCO (CLACTON) LTD., (Dept.P.W.) 357,9 Old Road, Clacton -on -Sea, Essex 

NOME RADIO OF w rotlms (Dept. P), 187 London Road, Mitcham, Surrey. 
ACT 3282 

Shop hour, 9 o.m. to 6 p.m. Wed. 9 a.m, to l P.M. 

NOMBREX 
Signal Generator 
Transistor unit covering 
200 HC/9 to 220 me /s in tl 
ranges at an a00uracy of better than 2"t. R.F. out- 
put modulated or CW. Separate audio Output at 
I Kc /s. Weighs under 21be. 
and elze only 61' x 91'. An 
essential test instrument 
tor all engineers and con- 
structors. 
PRICE £7.10.0, oomplete 
with battery. Pest and 

acking 3/8. 

Goodmans Speakers 
All the latest Goodmans Hi -FI speaker: 
and accessories In stock including: 
AX14.1TIl e. 6 watts 13 ohms 8' die - east chcssis FEROBA 11 high -flux 
magnet. PRICE £55.0, post 1 /6. AXIOM IP. 10 watts, 15 ohms 10- die 
east chassis FEROBA 11 high -flux magnet. PRICE 88.1 89. post 1/6. 
AXIOM '301. 16 watts 1e ohms, L:^ 
.lin -cast chassie FEROBA 11 high -flux 
mnnnet. Twin diaphragm rango 30 to 
16.000 cycles, aluminium voice coil. 
PRICE R9ó.0, post 1/8. 
AXIOM 1. Similar to the 201 but 
will handle up to Si watts. The most 
advanced twin diaphragm l2" speaker 
ever produced. PRICE 614.0.0, post 
1/6. 

SUPER CATALOGUE 
166 PAGES, 5,000 ITEMS 
600 Illustrations. 2/6, Post 9d. 

WE ARE ACTUAL 
STOCKISTS FOR 

HEATHKITS 

Millard 10 watt Amplifier 
PRINTED CIRCUIT BOARDS FOR 
New ECL86 Circuit. 12-6, 

Post 6d. 

PHILIPS HI -FI 
Stereo Gram Unit 
-I speed playing deck speci- 
cily designed for the en- thusiast building his own 
radiogram. Superb repro- 
duction of mono and stereo 
records of all sizes and 
speeds. Precision engine- 
ered, robust construction 
arm lifting and lowering 
device. Compact and easy 
to install. Leaflet with 
specification on request. 
PRICE 13 gnn., carriane 3/6. 

EDDYSTONE COMMUNICATIONS 
RECEIVERS AND COMPONENTS 
We carry the full range of the 
famous EDDYSTONE receivers 
and components Including: - 
870A 5 valve 232.2.0 (Overseas 

£24.0.0. export price). 
840e 7 valve 258.0.0 (Overseer shipping quoted on request). 
040 11 valve £125.í.0 (Oversee shipping quoted on request). 
Full specifcations avatlahle on re- 
quest. Priorilu for orc'roerrs orders, 
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Short -wave Listeners' Log 

N average receiver will not usually cover 
wavebands required by the S.W.L., but this can be 
overcome by using a converter. The converter 
itself tunes the bands needed, and its output is fed 
into the aerial socket of the main receiver. This 
arrangement allows short -wave or VHF A.M. 
transmissions to be heard with the aid of a receiver 
having no S.W. or VHF bands. Many all -wave 
receivers begin to lose efficiency towards 15m or 
10m (30Mc /s), while few such receivers cover the 
5m (60Mc /s) and other VHF bands. For these 
reasons, a converter is quite often used by S.W. 
listeners who are interested in the H.F. bands. 

In an ordinary superhet with 470kc /s inter- 
mediate frequency, all signals received are con- 
verted to 470kc /s. With a " double superhet " 
receiver, signals received are converted to a 
frequency such as 1.6Mc /s (1,600kc /s), and after 
amplification, are again converted to a lower 
frequency, such as 470kc /s, or 110kc /s. This 
method is very effective in obtaining high 
selectivity, and avoiding interference on H.F. S.W. 
bands. 

When a converter is used, its output is within 
the ordinary tuning range of the receiver. The 
receiver is tuned to the converter output signal, 
and the receiver R.F. stage or frequency- changer 
provides some amplification. The receiver then 
converts the signal to its own intermediate fre- 
quency (say 470kc /s). When a converter is used in 
this way, the whole thus acts as a double superhet, 
and very good results indeed can be obtained. 

The frequency of the output of the converter is 

not too important, provided it is fairly high (within 
the tuning range of the receiver) and not on a 

frequency where the receiver is liable to pick up 
a local or other strong signal. 

Surplus Units 

Various surplus units are often modified for use 
as converters. For example, the R.F. Unit Type 27 

tunes approximately 3.5 -5m, while the Type 26 
tunes about 5 -6m. The output of these units is 
on about 7- 8Mc /s, so the receiver is tuned to the 
converter signal in this range. 

For home construction, the simplest converter is 

a single valve employed as a frequency changer 
stage. The tuned circuits in the converter cover the 
required bands, and this method can be used to 
obtain S.W. coverage with a long- and medium - 
wave set, or to extend the coverage of an all -wave 
receiver. Current for a single valve can often be 
drawn from the receiver power supplies. 

[A two -valve converter for short -waves was 
described in the August and September issues. - 
Ed.] 

For the VHF bands, low -loss construction is 

used, with small coils and a low value tuning capa- 
citor. Three valve circuits, having R.F. amplifier, 
mixer, and separate oscillator, similar to the R.F. 
Units, are popular, but generally require a separate 
power pack. 

Tuning is carried out on the converter, as the 
receiver only operates as the intermediate fre- 
quency and audio amplifier stages. The lead from 
converter to the receiver's aerial socket should be 
short, and may be screened to avoid to pick -up the 
receiver frequency. 

COMING SOON! 
Two new PRACTICAL WIRELESS Handbooks 

for the enthusiast 
® 25 Selected Circuits for Amateurs 

Contents include: 

Portable receivers; audio amplifiers; 
transmitters; voltmeters; superhet 
receivers; F M equipment; etc. 

O Radio Construction for Amateurs 
Contents include: 

Receivers; hints on construction; 
test equipment; guide to components; 
amplifiers; elementary theoretical 
articles; etc. 

ON SALE OCTOBER 15th - MAKE SURE OF YOUR COPIES NOW 
Hand this form to your bookseller or newsagent: 

Please reserve copies of "25 Selected Circuits for Amateurs" 

copies of "Radio Construction for Amateurs" 

Name 

Address 
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REPORTS OF CURRENT ACTIVITIES 

AMATEUR RADIO MOBILE SOCIETY 
Hon. Sec.: G3FPK, 79 Murchison Road, London, E.10. 

September chis year was a busy month for mobile amateurs. The 
first important fixture was the Thames Valley Amateur Radio 
Society's rally at Polesden Lacy, Surrey. This was followed by the 
R.S.G.B. mobile rally at Woburn Abbey in Buckinghamshire, which 
was well attended by A.R.M.S. members and on September 16th 
the Lincoln Rally was held in North Hykoham. 
CRAWLEY AMATEUR RADIO CLUB 
Hon. Sec.: R. G. B. Vaughan, G3FRV, 9 Hawkins Road, TB- 

:gate, Crawley, Surrey. 
At a recent meeting, G8RW gave a lecture'on "23cm operation ". 

'Ocher recent activities have included a visit to Gatwick Airport 
which was enjoyed by a number of members. 

Future Event: 
October 24th -Annual film show. 

DUDLEY AMATEUR RADIO CLUB 
Hon. Sec.: D. H. W. Pratt, G3MHS, 23 Kent Street, Upper 
Gornal, Dudley, Worcestershire. 

On 14th September, G8CK and G6GR gave a talk on "Mobile 
activities ". In the radio quiz, held on 28th September, the S.W.L.'s 
challenged the Hams, with G2DTQ as quiz -master. 
JERSEY AMATEUR RADIO CLUB 
Hon. Sec.: D. Watkln, 73 Marett Court, Marett Road, St. Helier, Jersey. 

This newly formed club will be holding a meeting at the YMCA, 
New Street, St. Helier on 15th October, commencing at 8 p,m., 
when prospective members and visitors are invited to attend. 

MIDLAND AMATEUR RADIO SOCIETY 
Hon. Sec.: C. J. Haycock, 29A Wellington Road, Handsworth Birmingham, 20. 

The society's Annual General Meeting was held on September 
18th, but the evening was also the occasion for an exhibition of 
members' home constructed equipment. 

PURLEY AND DISTRICT RADIO CLUB 
Hon. Sec.: E. R. Honeywood, G3GKF, 105 Whytecliffe Road, Purley. 

A number of members visited the BBC receiving station at 
Tatsfield in Kent on September Ist, and on September 7th, mem- 
bers enjoyed a 90 minute programme of films presented by Ralph 
Cathles, G3NDF. 

WESSEX AMATEUR RADIO GROUP 
Hon. Sec.: G. J. Fowle, 138 Surrey Road, Branksome, Poole, Dorset. 

An "Aerial" quiz was the main item of the meeting on September 
3rd, but mambers also took 'art in a discussion which followed. A "Bring -and -buy" sale of equipment was held on October 1st. 

YORK AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Spivey, G3GWI, 80 Melton Avenue, Clifton, York. 

The September meeting was taken up by a tape recorded lecture 
called "Receivers ". 

Future Event: 
October I Ith -"Tx design and TVI ". 

PEE. 
DOUBLE -SIDED 

BLUEPRINT 
inside 

NEXT MONTH'S 

Detailed Instructions 
to build 

THE BERKELEY 
BASS REFLEX LOUDSPEAKER 

ENCLOSURE 
A corner cabinet incorporating 

a 12 -in, 
moving coil unit, 
additional 

H, F. 
.with provision 

required. 15W 
tweeter 

unit if fO. 
Power handling capacity, 

LUXEMBOURG 
TUNER 

A high-gain 
selective receiver pre -tuned 

to 208m. An easily constructed 
unit of 

novel design for reception 
of this popular broadcasting 

station. 

ORDER FROM YOUR NEWSAGENT TODAY! 
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SUIIBITON PARK RADIO LTD. 
FOR POST HASTE -POST FREE SERVICE 

AMPLIFIERS (MONO) 
Linear L45 Three vaivo ;inflamer 
Linear Diatonic Five valve, Push -pull 

£5.19.6 
£12.12,0 

Deposit 01.7.0 and 1.2 monthly £1.0.6 
Dolci DPA15 Main amplifier, Five valve, Push -pull £15,15.0 

Deposit £1.11.6 and 12 monthly 01.6.1 
Dalai DPA15 Pre Amplifier, suitable magnetic pickups £9.9.0 

Deposit 01.0.0. and 9 monthly £1.1.0 
Leak TL12 Slain amplifier only £18.18.0 

Deposit 02.0.6 and 12 monthly £1.11.1 
Leak Varislope Per amplifier £15.15.0 

Deposit £1.11.6 and 12 monthly 01.6.1 
Quad Main 

Depaamplifier tt f£2.5.0 and 12 monthly 01.17.4 
£22.10.0 

AMPLIFIERS (STEREO) 
Dulci AC202, Inte,r,,,,i £12.12.0 

Deposit £1.7.0 and 12 monthly £1.0.8 
Dulci GA505, Integrated 018.18.0 

Deposit £2.0.6 and 12 monthly £1.11.1 
Dolci Stereo Five, l're amplifier £11.11.0 

Deposit 01.4.0 and 1:: monthly 19 /- 
Leak Stereo 20, Main amplifier £30.9.0 

Deposit £3.4.6 and 1.2 monthly 02.10.3 
Leak Varislope Stereo Pre amplifier £25.0.0 

Deposit £2.10.0 and 12 monthly 52.1.0 
Quad 22 Stereo Control inn £25.0.0 

Dp sit £2.10.0 and l'_ monthly £2.1,7 

LOUDSPEAKERS 
Goodmans Axiette 3 05.5.1 
Goodmaas Axiom 10 £5.18.8 
Goodmaas Axiom 201 £9.15.0 

Deposit £1.0.0 and 9 monthly £1.1.8 
Goodmans 5K /20XL £7.0.0 
Goodmaas X05000 £1.19.0 Goodmans X0950 £5.5.8 
W.B. 111,81.2, 24.5.0; 111,1012, 24.17.7; CX3000 31;6 7X1500 £2.0.0 
Wharfedale Super 8 /FS /AL £8.9.11 Super 3 tweeter 06.9.11 
Wharfedale RS12 /DD 12 inch, full range it 511.10.0 

li p,,ìt 01.7.6 and 9 monthly £1.4.9 

PICK UPS and CARTRIDGES 
Acura Hi Light, with stereo head 518.10.0 

Deposit 01.17.0 and 12 monthly £1,10.8 
Dacca FFSS. with Stereo head £21.0.0 

Deposit 82.2,0 and 1.2 monthly £1.14.0 
Dacca Deram, Arm Only 55,15.8 Garrard TPA12, Arm Only £4.11.9 
Goldring G60, Arm Only 83.17.7 Garrard SPG3 Stylus gauge 19/9 
Tannoy Mono, single -play diamond 58.16.0 

Deposit 01.0.0 and 8 monthly £1..22.0 
Taaaoy Stereo, Vari -twin Mk. 2 £13.12.8 

Deposit £1.9.8 and 12 monthly 01.2 4 
Decca Deram Autochanger cartridge, £9.9.0 Transcription type 55.5.0 

GRAMOPHONE UI1HTS 
B.S.R. UA 19 Tcs.11 £7.15.0 

Deposit 51.0.7 au.l 7 monthly £1.2.3 
58.15.0 Garrard TA Mk. 2 GCö 

Deposit 01.1.0 and 8 monthly £1.1.9 
Garrard Autoslim 028 £8.14.8 

Dcposu 51.1.0 and 8 monthly 81.1.9 
Garrard Autoslim De Luxe GC8 812.14.8 

Deposit £1.5.6 and 12 monthly £1.1.1 
Philips AG1016 with stereo cartridge 513.13.0 

Deposit £1.10.0 and 12 monthly 81.2.4 818.3.9 
Connoisseur Craftsman 

Deposit 81.19.6 and 1.9 monthly £1.9.10 
Goldring Lenco GL 58, less cartridge 817.5.5 

Deposit £1.14.11 and 19 monthly £1.8.7 
Garrard 9HF GCS 818.19.0 

Deposit 52.1 -e and 12 monthly £1.11.1 
Garrard Lab., Type "A GO8 821.18.10 

Deposit £2.7.4 and 12 monthly 11.16.1 
Garrard 301 £22.18.3 

Deposit £2.8.9 and 12 monthly £1.17.9 
Garrard 301 Strobe £29.10.3 

Detto -il 02,9.0:,uá l2 umulhly £2.0.8 

RADIO TUNERS 
Armstrong T4 C, 5211.6. 1 n1,: -pli it. r,.I 519.19.0 

Deposit £2,3,0 :t,.l 12 m,n,thly 51.12.9 
Armstrong STJ Mk. 2, I yl Ill 'Cuber, self powered £27.18.0 

Deposit £2,16.6 :.1 12 monthly £2.6.1 
Armstrong AF208 A "d, 111 Radio chassie, Bass and Treble 

controls, r. e. inputs, etc 822.18.0 
Deposit 52.8.6 and 12 monthly £1.17.9 

Armstrong Jubilee Mk. 2, AM /FM with Push-pull output £30.12.0 
Deposit £3.3.0 and 12 monthly £2.10.8 

Armstrong Stereo 55 AM /FM Radio Chassie. Separate tone and 
volume controls 532.15.0 

Armstrong Stereo 12, Mk. 2, AM /FM Radio chassis, Push -pull 
output stage, both channels £43.111.0 
Deposit £4.7.0 and 1.2 monthly £3.12.4 

Braes dial escutcheon is available for AF208 and Jubilee. Price 7/8 
Quad, F.M. Tuner £28.1,9 

Deposit £2.17.8 and 12 monthly £2.6 6 

TAPE DECKS . PRE AMPS & HEADS 
Brenell Mì:. 5 deck, track, I speed, 029.9.0 

Deposit £3.1.6 and 12 montlily £2.8.7 
Bronchi Mk. 5 Amplifier, with power £24.0,0 

Deposit £2.8.0 and 12 monthly 01.19.10 
Marriott Tape heads. 4 track type L /1lPS /7 and LIES /9 Record) 

Playback and Erase with mounting bracket for Studio 
deck £4.4.0 

Marriott type R /RP /1, 1 track Record /Playback only with bracket 
for Studio deck- Ideal 3rd head £1.3/6 
Pressure pad (Studio only) 

MARTIN RECORDAKITS 
QUARTER TRACK 

B.S.R. TD2 £11.11,0 
Deposit 51.0.0 and I monthly 21.1.0 

TAPE AMPLIFIER as in first column, but Quarter track 09.9.0 
Deposit £1.0.0 and 9 monthly 11.1.0 

Case, two -tone grey, with speaker 59.4.0 
Complete Kit as above £25.0.0 

Deposit £3.10.0 and 12 monthly £2.1.6 
Collaro Deck, 4 track, Slichigan heats 517.17.0 

Deposit 51.17.6 and 12 monthly £1.9.5 
Tape Amplifier, as in first column, but 4 track £12.12.0 

Deposit 01.7.0 and 12 monthly 81.0.8 
Case with 9 x 51n, speaker 
Complete Kit. 4 track Collaro 

Deposit 03.8.0 and 12 monthly 52.18.6 
Tope Pre Amplifier for Collaro deck with power supplies ECC83, 

ECL82. EZ80 and Eùt85. Radio and Hie. sockets, gives 
an equalised output of 400m /volts 

Hall Track 
Deposit 51,0.0 and 8 monthly 21.1,0 

Quarter Track 
Deposit 51.0.0 and 9 monthly 51.1.0 

Cabinet, polished to home either Per amps or Studio deck 
Mounting kit for above, brackets, etc 
BUILDING INSTRUCTIONS AVAILABLE at 2/8 each kit 
BRENELL Mk. 5 Recorder. Complete track £67.4.0 

Deposit £6.14.6 and 12 monthly ....05,11.11 
FERROGRAPH rA -N, New Series £89.5,0 

Deposit £8,18,6 and 12 monthly £7.8.7 

HALF TRACK 
H.S.R. TD2. Latest model 29.9.0 

Deposit 1.0.0 and 0 monthly £1.1.0 
Tape Amplifier for B.S.R. deck, printed circuit re:Ay wired, with 

100083, ECL82 EM85 and EZ81. Complete with all 
plugs, sockets, panels, knobs, etc. The whole amplifier 
mounts ou to the deck. making a self -contained unit... - £5.8.0 
Deposit £1,0.0 and 8 monthly- £1.1,0 

Case with 7 x 4in. speaker, in two -tone grey 24.4.0 
Complete kit as above £22.0.0 
Deposit £2.4.0 and 12 monthly 01,18.6 

The above recorder an he supplied assembled, tested and 
complete with tape and microphone for 225.0.0 
Deposit £2.10.0 and 1.2 monthly 52.1.6 

Collaro Studio Deck. Very latest model, 3 speeds, 7m. spool:..... 512.10.0 
Deposit £1.5.0 and 12 monthly 21.0.8 

Tape Amplifier for Studio Deck with ready wired printed circuit, 
control and input panel. Stains and output trnnsionncre. 
Complete with valves, knobs, plans, screws etc.; EF81i, 
ECC83, EM84. EZ81, OA61 and 2 EL84. 3 watts output. 
Magie eye, Radio and Mic inputs, ex LIS socket, tone end 

r monitor controls. Can be used as an amplifier 511.11.0 
Deposit 51.0.0 and 11 monthly £1.1.0 

Case for above, including 9 x Sin. speaker 55.5.0 
Total kit, as above 029.0.0 

Deposit £2.14.0 and 12 monthly £2.8.2 
We can offer the above recorder complete with tape and micro- 

phone in a De Luse two -tone grey cabinet. assembled for £35.0.0 
Deposit £3,10.0 and 12 monthly £2.11.2 

THIS MACHINE IS LISTED BY IIANUFACTURERS AT 540.10.0 AND 
IS A VERY GOOD BUY. 

£5.5.0 
839.0,0 

58.8.0 

29.9.0 

£6.6.0 
61.11.6 

48 SURBITON ROAD, KINGSTON -UPON -THAMES, SURREY 
Phone; KIN 5049 

We pay all postage and insurance. All orders despatched same day. 

Hours: 9 a.m. -6 p.m. (1 p.m. Wednesday). We do not close for lunch. 
Money refund guarantee. 
Open all day Saturday. 
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A 12" SPEAKER 
for the HOME CONSTRUCTOR 
A fine 12" Speaker employing a new type of 
double diaphragm and magnet assembly, the 
RS12 /DD has been designed with the home 
constructor in mind -it is one of the few 12" 
models suitable for use in compact enclosures 
enabling a really high quality system to be 
assembled at a modest price. 
Some Important features of the RSI2 /DD- 

Very low bass resonan e 
Synthetic Centring Device 
Ceramic Magnet 
Die -cast Chassis 
Foam edee Damping 
One -piece HE' Flare Dome 
Airtight impregnated Roll 

Surround 

£11.10.0 TAX FREE 

\Vku1çdA!c 
WIRELESS' WORKS LTD` 

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

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

NAME 
ADDRESS 

PW 

November, 1962 

The 

AMATEUR RADIO 
HANDBOOK 

Third Edition 

Contents include Fundamentals, Valves, Semi- 
conductors, H.F. Receivers, V.H.F. /U.H.F. Re- 
ceivers, H.F. Transmitters, V.H.F. /U.H.F. Trans- 
mitters, Keying and Break -in, Modulation, Single 
Sideband, Frequency Modulation, Propagation, 
H.F. Aerials, V.H.F. Aerials, Noise, Mobile 
Equipment, Power Supplies, Interference Measure- 
ments, Operating Technique and Station Layout, 

the R.S.G.B. and General Data. 
Bound in maroon limon buckram - - 544 pages 

700 diagrams and 100 half -tones 

PRICE 34/- (Postage and packing 2/6) 
($5.50 post paid U.S.A. and Canada) 

Obtainable from leading booksellers or 
(Dept. P.W.1) 

RADIO SOCIETY OF 
GREAT BRITAIN 

28 Little Russell Street, London, W.C.i 

AMAZING RESULTS 
FROM THE 

"OLIVER" 
5 STAGE TRANSISTOR 

RECEIVER 
A highly sensitive receiver 
using top grade transistors 
and components. Fully tunable 
over medium and long waves. 

Can be built in I hour 
e High flux moving coil 

speaker 
Built -in ferrite rod aerial 
Specially designed coils 
for maximum signal 
strength 
Volume on /off control 
Eyelatted circuit board 
Easy to follow building 
plans 

Send S.A.E. for 

FREE Layout plans 
and parts lists 

Total Puilding Costs 

ONLY 65/ Plus 
P. & P. 216 

EXPLORE THE WORLD * Receives speech and music 
ON THIS I -VALVE from all over the world. 

SHORT WAVE RADIO 
* Construction 

d e end 
price 

coil 
Total covering 40 -100 metres. 
Building * Can be extended to cover 
Coate 10 -100 metres. 
r nip * Can be converted to 2 or 3 

35_ valve. 
Send 21- for wiring diagram 

P. & P. 21- and components price list. 
All parts for the above circuits are available separately. 

R.C.S. PRODUCTS (Radio) LTD. 
I I Oliver Road . London . E 17 (Mail Order Only) 

Trade Enquiries Welcomed. 
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Letters to the Editor 
The Editor does not necessarily agree with the opinions expressed by his correspondents 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of the cover. 

COMMERCIAL RADIO STATIONS 

SIR, -With reference to your editorial in the 
September issue of Practical Wireless you 

rightly ask why the Pilkington Committee outlaws 
commercial radio. In the States, Australia, 
Malaya and everywhere in progressive communi- 
ties, major towns have their own station. In this 
way the housewife learns which store is promoting 
a certain product; the sports fan hears the scores 
in local matches; in fact everyone gets to know 
all the local news. For serious programme 
material there is always the national medium or 
short -wave network. 

In my travels as a radio officer for a manufac- 
turer of radio equipment I have studied these 
systems and I must confess that I become 
impatient when the idea is dismissed here at home. 
-P. ROBINSON, G3MGJ (Stratford -on -Avon, 
Worcestershire). 

LOCAL STATION PICK -UP 

SIR, -May I put forward a suggestion for 
Messrs. R. Ferguson and B. J. Claxton and 

other readers who experience broadcast break- 
through in audio equipment such as tape 
recorders? It appears that very often it is the 
mains lead which is to blame; a wire roughly 5ft 
long is very near the resonant length for a 94Mc /s 
aerial. 

Whether your readers are detecting VHF trans- 
missions I know not, but may I suggest that they 

( try altering the length of the mains lead to their 
equipment or investigating the possibilities of 
screening it or, in extreme cases, fitting R.F. 
filters ? -C. STEVENSON (London). 

AMERICAN STATION 

SIR,- Concerning the transmission referred to by 
Mr. R. R. Diamond (September issue), I 

would like to confirm that this is a single sideband 
transmission for the Overseas Telephone Service in 
Frankfurt (Main) -Eschborn, Germany. The 
station has a power of 20kW, a frequency of 
7537kc/s with a call of DFG53 and the aerial used 
is a three -wire rhombic type directed at New York. 

I obtained this information by sending in a 
report of these transmissions to the station. - 
R. HARSnrrr (Ware, Hertfordshire). 

SIR, -The letter written by Mr. R. Patrick in the 
September issue about the transmissions from 

the American station of the American Telephone 
and Telegraph Company is quite correct, but I 
would like to add that this station is operated as 
a point -to -point radio /telephone station in the 
international fixed public service. It is located 
near White Plains, New York. -R. W. H. 
PEMBERTON (Bury, Lancashire). 

[We have received many replies to Mr. T. 
Gerrard's letter which appeared in the July issue 
concerning this transmission and there seem to be 
one or two discrepancies concerning its exact 
source. We will be interested to hear from any 
other readers about this station. -Ed.] 

CORRESPONDENTS WANTED 

SIR, -I am 16 years of age and have been 
interested in radio for several years. I hope 

to take the R.A.E. sometime in the near future and 
I should like to correspond with any other radio 
enthusiasts of my age from any country. All 
letters I receive will be answered. -M. R. KING 
(32 Langley Crescent, South Yardley, Birmingham 
26). 

A PRACTICAL GIFT 

Send your technical friends the ideal 
Christmas gift ... a year's subscription for 
PRACTICAL WIRELESS. It's a present you 

know they'll appreciate. And each new issue 

will be a renewal of your best wishes . . . 

month in, month out, right up until Christmas 

1963. 

Simply send your friends' names and 

addresses, together with your own, and 

remittance* to cover each subscription, to 

The Subscription Manager (G.1.), Practical 
Wireless, Tower House, Southampton Street, 

London, W.C.2. We will despatch first 
copies to arrive in time for Christmas 
and send an attractive Christmas Greetings 

Card in your name to announce each gift. 

*RATES (INCLUDING POSTAGE) FOR 

ONE YEAR (12 ISSUES): -U.K. £1.9.0, 

OVERSEAS £1.7.6, CANADA £1.5.0. 

-tz iz iz 
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RADIO SOCIETY OF GREAT BRITAIN 

November, 1962 

INTERNATIONAL 

RADIO 
COMMUNICATIONS 

EXHIBITION 
SEYMOUR HALL 

SEYMOUR PLACE. MARBLE ARCH, LONDON, W.I. 

OCTOBER 31st to NOVEMBER 3rd 
10 A.M. TO 9 P.M. 

ADMISSION 3/- 

DISPLAYS BY THE ARMY, NAVY and AIR FORCE 
and EDUCATIONAL ASSOCIATIONS 

SATELLITE DISPLAY 
BY THE POST OFFICE ENGINEERING DEPT. 

DEMONSTRATION of STEREOPHONIC SOUND & COLOUR by FRED JUDD 

TECHNICAL LECTURES AND FILMS 

LATEST COMMUNICATIONS RECEIVER to be presented 
(Exchange this advertisement for entry form at door) 

Further details from: 

P. A. Thorogood, M.A.S.E.E., G4KD, 35 Gibbs Green, Edgware, Middlesex 

VMS 

011 
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\`I 

ANEW- PRACTICAL WAY 
of UNDERSTAND /NG 

Radio Television Electronics 
Including: Transistors; VHF /FM; Hi -Fi equipment; Computers; Servo -meths; Test Instruments; 

Photo -electrics; Nucleonics, etc. 

R... Your Career... Your Own Business ... An Absorbing Hobby FO 
Radiostructor -an organisation specialising in electronic training systems offers a new self -instructional method 
using specially designed equipment on a "do -it- yourself" basis. 
Y ©u learn by building actual equipment with the big kits of components which we send you. You advance by 

simple steps, performing a whole series of interesting and instructive experiments -with no complicated mathematics! 
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and 
interesting way -in fact -you really have fun whilst learning! Post the coupon below, now, for full details.- 

RADfOSTRUCTOR 
ËfDS THE !%ÓRLD 

ELECTRONICS T R A I.N. I N E 

POST NOW 
To RADIOSTRUCTOR (Dept. G82) 

READING, BERKS. 

Please send brochure, without obligation, tot 

* Name 

Address 

II 62 

* BLOCK CAPITALS PLEASE 

(We do not employ representatives) 
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RECEIVERS & COMPONENTS 

ANY KIT BUILT: Nominal fees 
charged. Apply: A. J. PEARCE, Fer- 
main, Connaught Rd., Ben Rhydding, 
Ilkley, Yorks. 

" HEATHKITS " can now be seen in 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. P.W. 7/9, 138 
Lewisham Way, 8E14. Tideway 8888. 

Famous 11107 Receiver 
All Band Amateur, Shipping Broadcast 

9 valve 1.2 to 17 me /e (18 to 250 metres). 
100 /230V.A.C. or 12V.D.C. operation. Internal 
Speaker. Absolutely as new. £18.10.0. 

Carr. 30/ -. 
Many other bargains. S.A.E. enquiries. 

A. J. THOMPSON 
"Filing Lodge ", Codloote, Hitchln, Berta 

Phone: Codloote 242 

SPEAKER REPAIRS. Cones/Fields 
fitted. Clock coils wound. L. 8. 
REPAIRS, Pluckley, Ashford, Rent. 

RADIO KITS BUILT. Ready built 
Good Campanion from 11 ans.; Oon- 
tessa £12; Miniature Tape Recorder 
£9. Aleo Pocket Sets, VHF. 8.W., 
etc. List and quotations 3d. M. L. 

COLTON. 21 Maplewood Drive, Black - 
pool. 

DATA TRANSISTO R 
POCKET KITS 

NO SOLDERING OR 
DRILLING. COMPLETELY 

SELF CONTAINED 
NO AERIAL REQUIRED - MEDIUM 
& LONG WAVE - ASSEMBLY TOOL 

PROVIDED - CAN BE BUILT BY 
ANYONE 

DATA 427 
51x3x1 }in. 

75/- 
P.P. 2/9 ex. 
Battery 2/3 

ex. 

4 TRANSISTORS - 2 DIODES 
7 STAGES - MOVING COIL SPEAKER 

DATA 
326 
41 x a 

I }in. 

49/6 
P.P.2; -ex. 
Battery 
I/- ex. 

3 TRANSISTORS - 2 DIODES - 6 
STAGES - PERSONAL EAR PIECE 

ALL PARTS CAN BE BOUGHT 
SEPARATELY 

DATA ELECTRONICS LTD. 
6 HILLSIDE GDNS., EDGWARE, 

Middlesex 

RATES: 7/3 per line or part 
thereof. average live words to Zinc, 
minimum il lines. Box No. i/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless," 
'lower Mouse. Southampton St., 

London N.( .2. 

RECEIVERS & COMPONENTS 
/continued/ 

NEW AND SURPLUS Valves, guaran- 
teed. from 3/8. Also reclaimed Valves, 
perfect, from 118. Many bargains. 
B.A.E. for complete list. LEWIS, 46 
Woodford Avenue, Ilford, Essex. 

ULTRA LINEAR AMPLIFIERS 
High Fidelity. 
15 watts. Valves 
ECC83, ECC83, 
EL84, EL84, 
EZ81. Two in- 
puts. Sensiti- 
vity 10 milli- 
volts. Bass & 
Treble controls. 
3 & 15 ohms. 
outputs. k 1 t 

carr. Factory built, £ plus i5/--Ocarr.uSim- 
ilar 30 watt £12, plus 7//6 carr.ó Leaflet free. 
Same day despatch. 

STROUD AUDIO 
Bath Roud, Stroud, lion, 

Tel. Stroud 7811. 

TRANSISTOR CO.- dPONENTS. 7 x lin. 
35 ohm speakers, 25/ -, 7 x 4in. 3 ohm. 19/8. 

EARPIECES. 7 ohm. 150 ohm. 6/6. Xtal 
with Jack, 7/6, all complete with Pl s. 
4 pole 2 way switches 1 inch spindle, 2/6 
each. Min. Caps, 15 V. wkg. -1. 2. 4, 5, , 10, 
18, 32. 60 mfd., 64 mfd., 10 v., 100 mfd. 6 v., 
100 mfd., 12 v., all at 1110 each. Resistors 
mostly 10% small, 10 ohms to 10 meg., 8d. 
each. Ceramicons, most values in stock, 
1 pfd. to 5,000 pfd. Slide switches, DP /DT, 
3/- each. 

TRANSISTORS. 0044, 0045, 7/6 each. 
A.F. Pack 0081D, 2 0081, 18/8, set. G.E.C. 
874. 4/6, 86. 87. good output transistors, 

each. Red spots. 
Diodes. 2/6, 0078, 3/8. 

Bd. Terms 
12/6, 

W.. or C.O.D. 

BROADWAY ELECTRONICS 

92 Mitcham Road. Tooting, N.W. 17. 

POST FREE 

Guaranteed Transistors, 0C44 6/6, OC45 
61 -, 00200 61 -, matched set 00810, 2 x 
OCBI 16/6, AFI 14, I V5, 116 and 117, all 916 
each. Rad Spot 2f -, Whits Spot 3/6, 35 ohm 
Sin. round speakers 2416, 25 ohm elliptical 
7 x 4In., 2416. 2} round 3, 8, and 80 ohm 
19/6. Introducing 'The Pandora' 6 
Transistor Pocket Superhat. De -lux 
casa, 250mW PIP, printed circuit, complete 
kit 16.19.6. Post free. 

SOUND VISION of CHELMSFORD 
137 MOULSHAM STREET 

BRIAN E. HAMPSHEIR (R & T) LTD. 
Dept PWA, 23 NORTHCROSS ROAD, S.E.22. 

6F13 EF80 EF9I 6P25 10F Z77 25L6GT 
EB91 6P28 6FI EF50 L63 6FI2 

SALVAGED. GUARANTEED I00",, ALL AT ONE PRICE 

LI for 10, p. & p. FREE 

BARGAINS FROM THE 

TELEYISION TUBE SHOP 

ALL BRAND NEW 

Famous BERNAU 
Radiogram Chassis 

Long, Medium, Short, V.H.F. Full 
range bass and treble knobs. 6 Push 
buttons, 7 valves, 2 Loudspeakers, 
Magic Eye, A.C. mains, I10 -240 

volts. 

25 gns. 

Same chassis in superb gold -trim- 
med cabinet, 12 x 9 x 23in. Few 

only. 

27 gns. 
(40 gn. value) Terms -£5 down plus 

P. & P. I0 / -. 

TAPE RECORDER KITS 
(by well -known maker) 

Smart cabinet 13+ x 15 x 8in., with 
all knobs, switches etc. 5 valves, 4 
watt, A.C. with provision for AC/ 

DC use. With B.S.R. deck, 

16 gns. 
Less deck 9 gns. 

AC /DC model complete with B.S.R. 
deck complete, for 110v. or 240v. 

A.C. or D.C. 

18 gns. 
Terms -£4 down, plus P. & P. 

R.C.A. TAPE 
(the finest U.S.A. make) 

Sin. 600 feet, 1419 

5 1in. 1,200 feet, 1916 

lin. 1,800 feet, 271 -. 

P. & P. 1/6 (I), 2/6 (2 plus) 

TELEVISION TUBE SHOP 
48 BATTERSEA BRIDGE ROAD 
S.W.I I. Bat. 6859. Open Sato. 
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MOTORS 
B.S.R. MONARCH 

TAPE RECORDER 

and 

RECORD PLAYER 

MOTORS 

Price 

Monarch Tape -Deck 
TD2 Complete 46/ Assembly .. U 

Motor for Monarch 
Record Changer 44/ TU8 .. 

Motor for Monarch 
Record Changer 44/ TU9 .. .. 

. 

Motor for Monarch 
Record Changer 
UA12 & UA14 44/ . 

Motor for Monarch 
Record Changer UA7, 
UA6, UA5, 
HF100, GU4A 40/ 

All Motors P. & P. 3,6 extra 

ALL SPARES AVAILABLE 

Any Motor Supplied 

Enquiries S.A.E. P.P. 3/6 

WYNDSOR TELEVISION 

TECHNICAL DIVISION 

St. Albans Rd., Barnet 

Herts. BAR 1769 

FOR SALE 

SLIDE RULES. Essential to every 
radle engineer. Send for price list to 
KENMAR YOUNG. 137 Westminster 
Bridge Road. London SEI. 

RED SPOT Transistors 1/9, six for 
5 /.; Imfd to 100mfd Trane. Cons. 21- 
each, six for 10 / -; Midget I.F.T. 4681c0 

6/. pair, 10.7mc 41- pair: 9V Trans. 
Eliminators 1710; EP1OK meter 01 
Silicon Roca. 250V. 500utA 10/.; 1962 

Catalogue 21 -. All post free. 13. W. 
CURSONS, 78 Broad Street, Canter- 
bury. 

SPECIAL OFFERS 
NO INTEREST TERMS 

DELIVERED FREE 
Armstrong AM2014 Channe, Cash 098.16.0 

or 95 /- 351. and 10 /. weekly for 39 k 

Armstrong Jubiles Mk. 
10/. 

Cash 680.12.0 
or 87/- apt. and 15/- weekly for Sri wk.. 

Armstrong Stereo 55. Cash 088.10.0 
or 85 /- dpi. and 15/- weekly for 30 oks. 

Armstrong tereo 12, Mk, 11 Cash 843.10.0 
or 1801- dpt. and 201- weekly for 37 wke. 

Armetrong A20 /PCU25. Cash 244.2.8 
or 138/6 apt. and 00 /. weekly for 314 wke. 

Ooodmaas kslette S. Cash 00.6.1 
or 19/1 dpi. and 8/- weekly for 1n wke. 

Goodman. Annoter In. Cash 10.16.8 
or 10 /8 pt. and 81- weekly torr 

h 09.18.0 Goodman" Axiom 201. 
30 /- dpt. nad 5/- weekly for 38 wke. or 

Goodman' Tretas IK /2OSL Cash 27.0.0 
or 20 /- dpt. and S/- weekly for 24 site. 

General Autoelim UCk. Cash 87.14.11 
or 29/11 .lpt. and 51- weekly for 29 wke. 

Garrard oj Hdpt.l andd1. 
101. weekly for 

336.1` 

Gerrard ATIIEV20. Cash 218.14.9 
or 42/8 dpt. and 7/6 weekly for 31 wke. 

Payment accceptk d monthly by Bunker'. Draft 
These nuits equipment supplied on 

18 months' H.P. terme. 

A. L. STAMFORD Ltd. (Dept A29) 
98 WEYMOUTH TERRAGE, LONDON. 8.2 

GRUNDIG MAI Transistor Tape Pre- 
amplifiers suitable for use as micro- 
phone transformer. pick -up and tape 
head booster. Listed at 41f gas., 
offered at £2 17s. ad. Send for full 
details ana free lists. LEE ELEC- 
TRONICS 400 Edgware Road. W2 
i PADDINGTON 5521). 

E. R. NICHOLLS 
47 MIDDLE HILLGATE, STOCKPORT 

RETAIL SHOP 

BUMPER PARCEL 
100 Resistors, 100 Condensers, 100 Cart- 
ridge Fuses, 3 Maine Droppers, 2 Rotary 
Toggle Switches, 6 Paxolln Panels, 2 B.C. 

Lampholders, I Transmitter, Chassis less 

Valves, 6 Potentiometers. 20f- Post Free. 

No. 2 PARCEL. I ex Unit Mains Trans- 
former 250- 0- 250x4x5x6.3 volts, I Sound 
Output Transformer, I Isolation Trans- 
former, 15in. Speaker P.M., 3 Jack Sockets 
4 Terminal Blocks, 2 Inert Calls, I Telephone 
Fuse Box, I 12 -volt 4 -pin Vibrator, 100 

Cartridge Fuses, I Helmet Spot Lamp, 1 

Nylon Parachute for the youngster, 24 asstd. 
sizes Polythene Bags for the wife 12 sheets 
Carbon Paper for the lodger. I 'thermistor 
and if you send a local view (post card) I will 
send 12 High Stab Resistors. All this for 
401 -, Post Free. Don't Miss It. 
High Stab Resistors 6d. each. S.A.E. List 
20 ft. Telescopic Masts 501 -, via BRS Post free 
Mail Order to- 
33/35 Carrington Field St., Stockport. 

FOR SALE 
(continued) 

BRAND NEW Adjustable Steel 
Shelving, 7'3in. high by 34in. wide 
by 12ín. deep. Stove Enamelled dark 

Teen. Sent unassembled, Six -shelf green. 
83/16/. Sample delivered free. 

Quantity discounts. N. C. BROWN 
LTD., Eagle Steelworks, Heywood, 
Lance. Tel.: 89018. 

BARGAIN, EIGHT 45 rev /min Brand 
New Pop singles (value over 60/ -1 for 

FLETCHER (P.W ), 24 Old Hall St.. 
Burnley, Lancs. 

PERSONAL EARPHONES 
(or transistor radios high sensitivity 

units 251- complote. 

CUNNINGHAM BEATTIE LTD. 

49 Wigmore Street, W.I. 

ASK your dealer for American Ferro- 
dynamics. " Brand Pive" Recording 
Tapes -the best tape value! 

AMATEUR LICENCE Morse Course. 
The new Rhythm Method of teaching 
takes the drudgery mit of learning 
Morse and is the quickest known! 
For full explanatory booklet: S.A.E. 
G3CHS, 45 Green Lane, Purley, 
Surrey. 

WANTED 

A PROMPT CASH OFFER for your 
surplus Brand New Valves and 
Transistors. R.H.S., Beverley House, 
Mannville Terrace, Bradford 7. 

NEW VALVES WANTED 

Any type, any quantity 

CASH PAID 

R.S.T. 211 Streatham Road, 

Mitcham, Surrey. 
Telephone: MITCHAM 6202 

WANTED: NEW Valves and Tran- 
sistors, any quantity. S. N. WILLETS. 
43 Spon Lane. West Bromwich, Staffs. 
Tel.: WES 2392 

WANTED: TEST GEAR, Meters 
Valves, Components. Communication 
Sets, Amplifters. HUOGETS LTD.. 
2-4 Pawson's Road. West Croydon, 
Surrey. 

VALVES WANTED 
IMMEDIATE CASH SEULEMENT 

Must be new , 

Phone, write or call 

Radio Facilities Ltd. 
38 Chalcot Road, London, N.W.I 

PRlmrose 9090 

'The valve specialists 
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WANTED 
(continued) 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

SERVICE SHEETS 
SERVICE SHEETS for all makes of Radio and TV. 1930 -1962. Prices from 1/- with free fault- finding guide. Catalogue of 6.000 models 1/6. 125 Radio /TV sheets covering many popu- lar model., 20/ -. S.A.E. inquiries: HAMILTON RADIO. Western Road, St Leotards, Sussex. 

WHY TOLERATE DELAY when we can supply your Radio or TV Service Sheet by return of post at 4/- each, plus postage. List 1i -. Also Manuals for sale and hire. List li -. S.A.E. with inquiries please. Mail orders only to S.P. DISTRIBUTORS, 44 Old Bond Street, London Wl. 
FAULTFINDER FILES, showing com- mon faults that each receiver is prone to and other useful servicing information. 2/- each. List 9d., plus postage. Mail orders only. S.P. DISTRIBUTORS, 44 Old Bond Street, London Wl. 

SERVICE SHEETS, Radio and TV, 4/- each. List 1 / -. All orders dis- patched an day received. Also manuals for sale and hire. List 1 / -. S.A.E. please: SULTAN RADIO, Pantiles Chambers, Tunbridge Wells, Kent. 

SERVICE SHEETS; also Current and Obsolete Valves for sale. JOHN GILBERT TELEVISION, lb Shep- herd's Bush Road, London W12. Phone SHE 8441. 

SERVICE SHEETS: Radio, TV, 5,000 models. List 11 -. S.A.E. inquiries: TELRAY. 11 Maudland Bk., Preston, 

EDUCATIONAL 

IßQi4LO 
Television 

at Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
P.M.G.'s certs., etc. Also Prac- 
tical Courses with equipment. 

No books to buy. 
Write for FREE prospectus 

stating subjects to 

I.C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.II 

EDUCATIONAL (continued) 

I;c repairing Radio and 
'IV sets as a job or 

time business. Our 
practical course will show 
you the way. No previous 
experience is n,luired, 

SEND FOR 
FREE BOOK 
TODAY! 

RAOIOSTRUCTOR 
Dept. G77 READING, BERKS 

THE Incorporated Practitioners in Radio and Electronics (I.P.R.E.) Ltd. Membership Conditions booklet 1/ -. Sample copy of I.RR.E. Official Journal 2/ post free. Secretary, 20 Fairfield Road, London N8. 

-b ± b2 -4 ac 
2a 

DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

IIFIIDrydenehambers,OxfordSt, 
London, W.I. 

Name..._._ _ - ......__._...____ 
Address-_....._._._ .._._......__......_.._._....._ i7 

" HOW AND WHY " of Radio and Electronics made easy by a new, non - maths practical way. Postal instruc- tion based on hosts of experiments and equipment building carried out at home. New courses bring enjoy- ment as well as knowledge of this fascinating subject. Free brochure from: Dept. P.W. 12, RADIOSTRUC- 
TOR, Reading, 

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 ant. fault -finding on equip- ment made easy for the first time! No previous experience needed. No mathematics used. Free brochure from: Dept. 11. P.W. RADIO - STRUCTOR Reading. 

WIRELESS. See the world as a Radio Officer In the Merchant Navy; short training period, low fees; scholarships. etc. available. Board- ing and Day students. Stamp for prospectus WIRELESS COLLEGE, Colwyn Bay. 

MISCELLANEOUS 
PRINTED BILLHEADS, 8 x 5, blue ruled, 100 12/6, 250 20/ -, cash with order. Print copy clearly. BROOK - VALE PRESS. 147 George Road, Birmingham 23. 

YOUR OWN Kits built up or assistance given. Bradford /Leeds area. S.A.E.: TVS, 19 Aberdeen Terrace, Bradford '7, Yorkshire. 
ANY P.W. DESIGN made up pro- fessionally. BOX 40. 

- ELECTRONIC MUSIC? 
Then how about making yourself an electric organ? Constructional data available -full circuits, drawings and notes! It has 5 octaves, 2 manuals and pedals 
With its variabletat acksyou can play Classics and Swing. 
Write NOW for free leaflet and further details to C. & S., 00 Maude Street, Darlington, Durham. Send 21d. stamp. 

COURSES 

CITY AND COUNTY OF BRISTOL EDUCATION COMMITTEE 
BRISTOL TECHNICAL COLLEGE 

Principal: E. POOLE, B.Sc.(Eng.), M.I.Mech.E., M.I.Prod.E, 
SCHOOL OF MARINE RADIO AND RADAR Lecturer in Charge: F. E. BARLTROP (ex A.S.T. Hamble) 

MARINE RADIO OFFICERS 
A full -time Course for prospective Radio Officers in the Merchant Navy, leading to the 2nd and 1st Class P.M.G. Certificates, and the M.O.T. Radar Maintenance Certificate, is provided, and entry may be made in January, May or September of each year. 
Fees: P.M.G. Courses: 

Over 18 years of age ... ... ... E23.10.0 per College year Under 18 years of age . -. .., E2.0.0 per College year M.O.T. Radar ... ..- ... ... £5.0.0 per term 
A six -week Course of Pre -Sea Training is also held, and entry is normally made on completion of the Radar Course. 
For further particulars apply to: 

THE REGISTRAR, 
BRISTOL TECHNICAL COLLEGE, ASHLEY DOWN, BRISTOL 7 
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SITUATIONS VACANT 

A.M.I.Meeh.E., A.M.Brit.I.R.E.. City 
and Guilds, O.C.E., etc., brings high 
Pay and securlty. "No pass -no pay" 
terms. Over 95% successes. For 
detail, of exams and courses in all 
branches of Engineering. Building. 
Electron :es, etc. write for 148 -page 
handbook free. B.LE.T. (Dept 249B) 
London W8. 

TV ANO RADIO. A.M.Brit.I.R.E.. 
City and Guilds, R.T.E.B. Cert., etc. 
on "No pass -no fee" terms. Over 
95% a(,ccesses. For details of exams 
and courses llncluding practical 
apparatus( in all branches of Radio. 
TV and Electronics, write for 148 - 
page handbook free. B,LE.T. (Dept. 
24201, 99 Wright's Lane. London W8. 

CITY ANO GUILDS (Electrical, etc.) 
on "No pass -no fee" terms. Over 
95ry successes, For details of Electri- 
cal Engineering, Applied Electronics, 
Automation. etc.. send for our 148 - 

page handbook, free and pos: free. 
B,LE.T. (Dept. 242M, 29 Wright's 
Lape. London W8.- 

UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY, ATOMIC 

ENERGY ESTABLISHMENT, 
WINFRITH 

Electronic Instrument Mechanics 

A.E.E. Winfrith require experienced men 
with knowledge of electronic equipment 
and/or industrial instrumentation for fault 
diagnosis, repair and calibration of a wide 
range of Instruments used in nuclear 
reactors and associated experiments. 

Men with Services, Industrial or Com- 
mercial backgrounds of radar, radio, 
television, Industrial or aircraft Instruments 
are invited to write for further information. 
Training in Specialised Techniques is pro- 
vided for successful applicants having 
suitable background. 

Married men living beyond daily travell- 
ing distance may be eligible for housing 
and this will be determined at time of 
interview. A lodging allowance is payable 
whilst waiting for housing. Working 
conditions are good and include sick pay 
and pension schemes. 

Application forms may be obtained by 
sending a post card quoting your name, 
address and the reference EL /INST/NAT to 
the Labour Department, A.E.E. Winfrlth, 
Dorchester, Dorset. 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES IN 
MINUTES from that great book The 
Principles of TV Receiver Servicing, 
10/0 all book houeee and radio whole- 
salers. If net in stock from Secre- 
tary, I.P.R.E.. 20 Fairfield Road, 
London N8. 

AUDIO. America's foremost journal. 
Year's subscription 36 / -i Specimen 
copy 4/ -. All American radio journals 
supplied -lint free. WILLEN (Dept. 
401. Ola Broadway, London E15. 

METAL WORK 

METALWORK. All types cabinets, 
chassis. racks. etc., to your specifica- 
tions. PHILPOTT'S METALWORKS 
LTD., Chapman St., Loughborough. 

SOUND RECORDINGS 

TAPE BARGAINS in all sizes. 
Example: Top brand Min. 1,200ft 19/6 

c E l hoice ó New and Used Recorders, 
E. C. KINGSLEY AND CO., 132 

Tottenham Court Road, London W1. 
EUS 8500. 

,RADIO BOOKS 
A IUR5LÍ.IA.%'t N..%V 

Plctorlul apppproach to iinsei "tenomg 
BASIC L.EI "l'RR'1Tl'. 
BASIC EI.ISCTRONt(' 

in Simple straleht- torward words and 
Olear Explanatory Pictures. The Reader 
is taken Step by Step from Picture to 
Picture. 

LEARN WIIII.I: Yon PAY 
FOR ONLY 9/8 PER WEEK 

Write for PRICE Illustrated Prospectus 
airing details of Instalment plan. 

MODERN 'EItANSIS'l'(/R, CIRCUITS 
FOlt 

II.II( TItONI(; NOVELTIES. BradleYyY 64q18. 

ELECTRONIC 
fRRANSÌSTOIt RECEIVERS 

New end enlarged edition. Pettit, 8 / -. 
All SEND' STAMP 

Include OI,IS 
SELRAY BOOK CO. 

all IIAYES HILL. HAILS, ISRO11LE%' 
KENT. Tel. Ilt'ltetwe.y 1618 

PADGETTS RADIO STORE 
OLD TOWN BALL, KNOWLIiR HILL, 

LIV'EItSEDGE, YORKS. 
Phone: Cleckheaton 2866 

Type 40 ?tX'l'X Sets. Complete with 
two ARP12, one AR8 one ARTP2, one 
APT9 and one APP37 valves, less crys- 
tale plug In coil and send /receive switch. 
but otherwise complete. These sets are In 

above store soiled 410. 
post 

I/9. 
Orado ^ as 

Rome 
gears, motors.retc. 30/-. Warr. 8 /6. 

Full 

P.M. sneakers, all 3 ohms. Removed from 
TV sets. perfect condition. 

ppRola 
6 s 4hs. 55/-, 

Rola Ra and A4 round X3/6. eIn.5Dish 5 / -á81n. 
round 6 / -. Post extra or. any speaker 2/- up 
to six can be sent for 3/8. 

Germanium Modes. 4/8 doz. Pont tree. 
New Valves, Ex Unit Ali post free. 
KT66 6/6. USAIIIY7 5 / -, eV6 3/-Q, VVOGT 4/8, 

EB91 1, . 

V11160/30 
//01eJä28 / /66g. EF5b 1/8 org 

doz., 5114 4/6. 5Z9 5 /8. D1963 4 / -, 954 1/6, 
9001 Osi. or 5/- doz. USA EY'50 Red 3/6. 

Valves Removed from TV sets, All post 
free. All tested on a Mallard Valve teeter 
and aro 100 per Gent as new. They carry a 
three month guarantee. We also have a 
large stock of old type radio valves and 
other 

ELg38 4/-, 
valves 

61 
8?t 

IIBF800 
4/6. 4ES81CBd.. 

3EE,O66N7 6Q 8 8SÌ 7Eg1132/, 6E19/85/808Lg/8 
868" 2/- 1()02 2/ -. IOF1 1 - 1O19 5/-. 10P14 
5 20DÌ 3/ -, 20P1 5/ 2OÌ+1 / -. 

IP20P4 
/ -, 

PL38 5/?8, Pl 8ó 5//- PYI1 4 8 PY82 5/-, PZ 
4/ -, PCF80 4/8, PCÒ84 4/6, L' 83 5 / -. I'L.33 4/-. 

4/ -, N37 6 / -, L83 3/ -. OVe 8 / -, 276U 5 /-, 
U12 41 -. FF80 1/6. 10/- per doz. Grades 2 

60 4/- per doz. 
Perfect Reclaimed 'Pubes 6 months' hs' guarantee. 121n. 17/ -. 191n. 3b / -, li 

7/P. 

141nn..130/ -. l41n. 
sots 

channel 50 / -. Ì71n. B.B.C. 
only 601 -, Carr. B.R.S. 10 / -. Bent at owner's 
risk. 
1'V Tubes Completely Rebuilt and re- 
faced, 12 months' guarantee. Old glass not 
required, 12, 14. 15. Wand 17in., any make. 
All same price. Special trade price of £3.15. 
Carr. and Ins. 7/6. 

Special Offer New Boxed Valves. ARP12 
1/8, 6 for 5/6, MSPEN 2/6, X41 41- (KTZ636J7) 
3h, AC2PRN 4/-. All post free. 
New Transistor*, OC72 8 /8, 0045 4/ -. Post 
free. 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens o( prac- 
tical and experimental uses. 
12 volt 38 watt AC/DC BBC 6 /6. P. & P.11, 
12 volt 60 watt AC /DC BBC 8/8. P. & 

Transformer to suit the above: Input 70- 
240 A.C. Output 12 volt A.C. 36 watt, 16 /6. 
P. & P. 2/6. Input 200 -240 A.0.12 volt A.C. 60 

watt. 226. P. & P. 3/6. 

BUILD ANrEF I IEN ST 
STROBE UNIT 

The ideal instrument for workshop lab, or 
factory. This wonderful device enables you 
to freeze" motion and examinyye moving 

circuit 
au it 

all electrical parts ins 
eluding the NSP2 Strobe tube which will 
enable you tg easily and quickly construct 
a unit for infinite variety of speeds. from 1 

flash In several seconds to several thousands 
per 

cminute. u o 37/6 pl 
modified circuits bring 

Ships CV22811 STROBOTRON PLASH- 
TUBE made by Ferranti brand new, LO. 
baso. Price 15 / -. P. & P. il -. 

MA(IPII TIC COUNTERS 
10 IMPULSES PER SECOND 

Very latest Mali Speed type 
ex P.O., guaranteed perfect, 
type No. 100ß coil 2,300 ohms. 
for 48 volt D.C. operation (will 
work on 36 volt), overall size 4 x 

101A wIllcgghlcanabelused,as 
type 

unit.. Either type 
our 

151 -. P. & P. 1 /0. 

Variable 
Voltage Transformer 

Input 230 v. A.C, Output 
0-260 v. at 2 amp. Fully 
shrouded. New. 35.19.8. 
inc. carriage. Also available 
from stock. 5, 8, 10 and 20 

amp. Write for details. 

Olti' 40 MULLARD CADIUM 
SULPHIDE PHOTOCELLS 

With mounting and leads including circuit 
for making light sensitive switches. 7/6. 
Post paid. 
NII :31ENS 01.5. RELAY. Very latest type. 

sle otsor cp6 cpl single C/O cntacts. 
ohms 

each. us 
1 /-. P. & P. 
SOLENOID OPERATED MAGNETIC 
RELAY. Type 5CW /3945.4 -pole changeover. 
10 A contacts 24 v. operation. Brand new 
13/6. P. & P. 2/ -. 

SLIDER RESISTANCE. geared 
árive3ÌI9 amp. 1.2 ohm, Brand new. 27/6. P. 

NEW P.O. RELAYS TYPE 3000 
2,000 ohms coil. 4 make 4 break. 12/6 each. 
500 -500 ohms (1,000) ohms 2 changeovers. 
Price' 2 /8. 0,500 ohms, 1 changeover. 1 break 
Price 142/6. 10,1100 ohms °oil, 2 light a /o., 2 

heavy uty c /o. Price 22/6. 16,000 ohms. 2 

make 2 break. Pr re 15/ -. P. & P. t/- each 
item. 
100 01IM COIL for 6 v. operation. 4 make. 
4 break, 9/6. 

CROMPTON PARKINSON BRAND 
NI :W t 11.p. 51OTOlts. 2110 /250 VOLT 
A.C. 1,440 R.P.M. Fitted with 21 x fin. 
SPINDLE. Pelee £3/151-. Carriage 8 /8. 

AVO METER MODEL 7. Individually 
tested on all ranges and guaranteed. In- 
clusive of Test Leads. 811.5.0. each. P. & 

P. 5/-. Case 201-. 
SPEAKER 

A beautifully made Speaker and Control 
Unit for the famous Collins TCS com- 

a y toi na 

p- gradeipmcommun 
used 

setup. 
Comprising a super 51n. 3 to 5 ohm speaker. 
600 ohm matching transformer. constant 
Impedance eFitted in robust 

control, 
finished 

case. 29/8. P. & P. 4 / , 
SERVICE TRADING CO. 

All Mall Orders also callers 
47-49 High Street, Kingston on Thame, 

Tel: KINgston 9450 

Personal callers only 
9 LIttIe Newport Street, London W.C.2 

(off Leicester Square) 
Tel: OERrard 0578 
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LINEAR TREMOLO /PRE -AMP UNIT Type TPU/1. with 3 controls. volume, amplitude and frequency. Inputs for 
supply' 

and 
2mivopÓ ne. and 

Requires 
respower available from any R.S.C. or LINEAR amplifier. The unit is merely connected to normal input socket of hl -fl amplifier or Guitar amplifier. Only 5gns. 

EX. GOVERNMENT ACCUMULA - TORS. Size 71 x 4 x 21n.. 2v. 16 A.H. brand new. 9/9 ea., 3 for 15/6. 
EN GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H, 

SMOOTHING 
ohms, 

3/11; 
o 8/9; 100 mA, 5 H. 100 ohms 3/11: 150 mA, 

10 H. 50 ohms 9/9; 80 mA. 20 H. 900 ohms 
519: 120 mA, 12 H, 100 ohms 8/9; 50 mA, 
50 H. 1,000 ohms 6/9; 100 mA. 10 H, 100 ohms 6/9: 60 mA, 5 -10 H. 250 ohms 2/11. 
F.X. GOVT. MAINS TRANSFORMERS Primaries 200-250 a, 5. c.p.s. A.C. 

2-O-2 60mA 
6.3v. 

.. 12/9 300- 0 -25ov. 60mA 6.3v. 2a.ß .. 12/9 
300- 0 -300v. 6.3v. 2a, lE /11 3,500v., 5mA 2v. 2a. .. .- 39/9 0-35-40-45-50v., 7/6mÁ 6.3v. 3a.ß :: 17/9 

.. 

EX GOVT. SELENIUM 
RECTIFIERS 

,ÿÿv 
15 AMP 

R.S.C. GRAM. AMPLIFIER KIT, 3 watts output. Negative feedback. Controls Vol. Tone and Switch. Mains operation 
Circuit 

V. 
A a. Fully 

isolated 
te 

chassis. 
. HI-FI 10 WATT AMPLIFIERS Brand 

Fitted 
Manufacturer's 

Mullard 
alve Dual line. Fftred latest and gra valves. Bass inputs for "mike" and gram etc. Bass and Treble Controls. High sensitivity and quality. Output 

or 230-250 v. A.C. 
ohm or ohm 

Carriage 4/6. £rÌ.19.9 
THE SKYFOUR T.R.F. RECEIVER 

long and 3 of A design o a valve Ion medium wave 200 -250 v. A.C. Mains receiver with selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 6K7, SP61, 6VIG. Selectivity and quality excellent. Simple to construct. Point -to- Point wiring diagrams, instructions and 
parts list, 1 /9, maximum building costs 
£4.19.6, inc. attractive Walnut veneered wood cabinet 12 x 61 x 51in. 
R.S.C. 'TRANSISTORISED GRAM AMPLIFIER. Output 1 watt, for 3 ohm speaker. Transistors Mullard OC71, 
OC8113, OC81, OC81. Fitted Vol. Control with switch. Assembled and tested. Suitable for any normal crystal pick -up. Only 59/9. 
MULTI- METERS. CABY MI. Sensiti- vity 2000 ohms per volt. A.C. and D.C. 54/, A.10. Basic Meter sensitivity 155 micro -amps. A.C. and D.C. ranges £4.17.8. 
volt. 2 A.C. e 

Sensitivity ty £8. 
to 10,000 ohms per 

D.C. 
a 

SUPPLY 12 
case, 

consisting 
nng trans F.W. Bridge Rectifier, 2 fuseholders and fuses. Change Direction switch, vari- able Speed regulator and circuit. For 

200 -250 v. A.C. mains, Suitable for Electric Trains. Limited number available at 29/11 
SELENIUM RECTIFIERS 

F.W. BRIDGE 24 v. 2 a. .. 14/9 3/12 v. 1 a. .. 3/11 
3/12 v. 2 a. .. 6/11 H.T. TYPES H.W. 
8/12 v. 3 a. .. 9/9 150 V. 40 mA ,. 3/9 I32 V. 4 a. .. 12/3 250 V. 50 mA .. 3/11 3/12 v. 6 a. .. 15/3 250 v. 60 mA ,. 4/11 3/12 v. 10 a. .. 25/9 250 v. 80 mA .. 5/11 /12 v. 15 a. 35/9 250 v. 250 mA . 11/9 CONTACT COOLED, 250 v. 75 mA., F.W. (Bridge). 10/11. 250 v. 50 mA, F.W. :Bridge), 8/11. H.W. 250 v. 60 mA, 5 /11 

COMPLETE POWER PACK KIT, 19 /11. Consisting of Mains Trans., Metal Recti- 
fier. Double electrolytic. smoothing choke chassis and circuit. For 200 -250v. A.C. mains. Outputs 250v. 60mÁ, 0.3 v, 2a. 

R.S.C. POWER PACK, 39/9. Louvred 
metal case only a x 1 x 2lins. Stove enamelled. For 200 -250v. A.C. mains Output at 4 pin plug and socket 250 v. 
60 mA, fully smoothed and 6.3v. la. Suit - able for power requirements of almost any Pre -amp or Radio Tuner. 
R.S.C. BABY ALARM or INTER - COMM. KIT. Complete set of parts with diagrams, etc. Housed in two cabinets of pleasing design. High sensitivity. For 
200 -250v. A.C. mains. Fully isolated, Controllable at both units. An Intercomm 
of this class would normally cost £20 -£30. Only 79/8, carr. 5/- Or assembled ready for 

£5.15.0 

B.S.11. MONAR DECK TAPEDECKS Speed Sinn. per sec. With high quality recording heads, 28.19.8. Carr. 5) -. Cab(nets. to take Deck and amplifier 39/6. 
LINEAR TAPE PRE -AMPLIFIER Type LP /l. Switched Negative feedback equalisation. Positions for Record Ilin. Min., 71in. and Playback, EMS4 Record- lag Level Indicator. Designed primar- 
Hy as the link between a Collar. Tape Trauscriptor and a high fidelity ampli- fier, 

u 
suitable 

able f o almost any Tap 

R.S.C. (Manchester) MAIL ORDERS to 29 Moorheld Rd., Leeds 12. Terms: C.W.O. or C.O.D. No C.O.D. under LI Ltd. Postage 219 extra under f2. 319 extra under IS Trade Supplied. S.A.E. with all enquiries please. BIRMINGHAM: SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS: 
6 Gt Western 13 Exchange St. SI Savile St. Dale St. Morley St, 8 -IO Brown St. 5 -7 County Arcade I Castle Market I Hull (Half Liverpool 2 (above Alhambra I (Market St.) I (Mecca) Arcade Birmingham Bldgs. Sheffield day Thurs.) Theatre) Brad ord Manchester 2 Briggate Leeds 

FIRST-CLASS RADIO 
AND T/ COURSES... 

GET ACERTIFICATE! 

After brief, intensely interesting study - 
undertaken at home in your spare time -YOU can secure a recognised qualifica- 
tion or extend your knowledge of Radio 
and TV. Let us show you how. 

""'""FREE GUIDE" 
The New Free Guide contains 120 pages 
of information of the greatest impor - 1 
tance to both the amateur and the man 
employed in the Radio industry. N.I.E. 
provides first -rate postal courses for I 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & G. Telecoms., I 
Grad. Brit. I.R.E. Guide also gives 
details of range of diploma courses in 
Radio TV Servicing, Electronics and I 
other branches of engineering, together 
with particulars of our remarkable 

Guarantee of 
SUCCESS OR NO FEE I 
Write now for your copy of this invaluable' 
publication. It may well prove to be the I 

turning point in your career. 
FOUNDED 1885 -OVER 
.150,000 SUCCESSES --f 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.I 

S. Africa: P.O. Box 8417, lo'burg. 
Australia: P.O. Box 4570, Melbourne. 

STOP! LOOK! 
TRANSISTORS FROM 116 EACH 
GREEN SPOT A.F. 3 volt 116 each. 
YELLOW SPOT A.F. 6 volt 21- each. 
RED SPOTS now only 216 each. 
WHITE SPOTS 216 each. 
YELLOW /GREEN only 3/- each. 
RED /YELLOW R.F. type 416 each. 

MULLARD TRANSISTORS 
OC70 616, 0071 616, 0072 81 -. Matched 
pair 0072 or 0081 161- pair, 0031 81 -. 0078 81-, 0C44 913, 0C45 9/-, 0C170 916, 
OC171 1016, AFI14 III- AFIIS IO /6, 
AF I 16 101-, AF I 17 916, AF102 2716. 
TRANSISTOR HOLDERS 11- each. 
Miniature Germanium Diodes 3 for 21 -. MULLARD DIODES 0A70, 0A79, 
OAB I , 0A90 all 3/- each. 
REPANCO TRANSISTOR TRANS- 
FORMERS, TT49 Interstage, TT45 Driver, 
TT46 Output, TT47 Driver all S/- each. 
FR2 Ferrite Rod Aerial, 12/6. 

Dilecon Condensers .0001, .0002, .0003, 
or .0005 all 4/9 each. 
REACTION CONDENSERS, .0001, 31 -, 
.0003, 319, .0005, 41 -. 
Miniature .0003 or .0005, 41-. 
DIFFERENTIAL REACTION CON- 
DENSERS, .0001, 316, .0003, 4/ -, .0005, 51 -. DRXI Crystal Set Coils with circuit 2/6. 
Repanco DRR2 Coils, 41- each. 

ALL SENT POST FREE IN U.K. by 

PETNERIAPS 
RADIO 

SUPPLIES 
22 High Street, Bideford, N. Devon 

Tel.: Bideford 1217 

/ SHORT -WAVE /L. EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for ... 
S.W. Receivers and Kits of Qudity. 

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 25/ -. Two -valve Kit, Model "E ", Price 50 / -. New Addition: Model "K ", Super sensitive "All Dry" Receiver. Special inc. price. Complete Kit, 77/ -, 

All kits complete with all components, accessories and full instructions. Before ordering call and inspect a demonstration receiver, or send for descriptive catalogue and order form. 
h' 

POST THIS COUPON NOW! 
"H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TH), 44 Old Bond Street, London W,l 
Please send me FREE. and without obligation your 1962 literature. 
NAME 

ADDRESS 
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1. SU1'ER 5 TRANSISTOR POCKET RADIO INCORPORATING 

PRINTED CIRCUIT & MINI- EARPIECE. No Aerial or la.rth rcuuirvd 

4; x 31 x lain. Ontptlt :On M,W. 6 first uailty transistors. Hell 
moving coil epeake Internal high a 

er 
12.19.0, x P. /0.Circ de diagram free with parts. All 

part. vailable separately. 

2, TRANSISTORISED POCKET RADIO with printed circuit, mini- 

earpiccn, high .:ale ferlez slab aerial. No aerial or earth required. 

1'o build yourself to, completely ',unwind listening. 41 x SI x 11i1t. 

l.lumubourg lu favunraLle argue. Only 211. P. di l' 21U. All perte 

aVnllaule sepltratcll. 

3. A.C,1D.C. POCKET MULTI- ̀ SETER KIT. 71n. moving colt meter, 

scale, calibrated In A.l'dO,c, volts, ohms and Milliampa, t'oltege 

range A.C.)O.C. 6.50, 07Ú1Millialups 0.10, 
diagram*. 

Ohms ranges 0.10,00W, Úe1110,000, 24/6. 
11, frac with perte. 

4. SIONAL OENERATORS. cosh 67.5.0. or SOI- deposit and n monthly 

payment. of 2110, l'. & l'. 3111 ('overage 1011 kele to 100 !Weis en 

fundamental. and 1011 /leis to 200 Stare On harmonlca. Case 111 I 
liy x bain. Three miniature valves and Metal Rectifier. AA. moisa 

200/250 v. Internal nuxlulatlon of 400 ems. tu u depth of S0 per cent. 

Modulated or mmnrnlnlated II.l', output continuously variable 100 

uúlllrnits. C.W. and mud. .witch, variable A. I'. output. !logic 

eye a6 output indicator. Aeattracy 2 per elu1, 

6. SIGNAL 
to 
GENERATORS. (led% 115.6.0.,ía. 

Size P. su /0 tl 
Coverage 

S 

2 valves and rautilier. A.C. mains 435. ̂ _511 V. Internal mtxtulation 
of 400 c.pa. to a dOptll or 3(1 por cent, 10odldated Or IJOPJOdnlnted 

and mod. 
R.P. output 
switch variable A 

continuously 
P. outputVan and tooling cull totter. e er. Accuracy 

t 2 per cent. 

6. STAAR 46. 9 v. BATTERY RECORD PLAYER complete with pick -up 

and deck. A completely portable player. head protected by 1055t19 

doom with e brush which cleans the st }'lue as It Hem Into play log 

position. 43 r.p.m. Auto anllo 1k Pt switch governed motor, attractive 
two tone grey linieb, 62.14.6, 

7. CARRYING CASE for STAAR 46 or COMPLETE KIT beautifully 
styled In two tone with record compartment. Specially designed to 

available 
ose And raaóy. tJu.c Juf 22 /g 

lu and connect uDC 

Complete kit 
26.113.0. l'. t P. 01 -. 

only' 

6. TRANSISTORISED AMPLIFIER. suitable STAAR 45. Output 1 watt. 
Size 41 x A'J''i- Printed eir'ult, IUne'volulne controls plus 4 transistors, 

Push -pull cutout complete with :tin. u,,,l lug coil speaker. {lotit 

and tested, 49/6. P. m P.2/, 

9. CHANNEL TUNER I.F. 111-19 blebs. ,ti niom.IV tunable from 

174 -21ll Me/s. Valves r,1oire,l- PC F -s11 and Pt 't'04 tin series). (`over 

Ulu' and irA ranges. Also Pu lier, Pire and Taxi., ut.c. Brand new 

by famous maker, 10h. P. 41 P. 31- 

10. H.S.R. MONARCH UAS WITH FUL-PI HEAD. 4- speed. plays lhl 

ossoxis. I!in.. lulu. or 7111. Id 111. :1:3, 45 or 73 r.p.m. Intermixes 

7111.. lulu. and 12in. records of the same speed. Lias mutual ploy 

puai nuit . colour litown. Dlmenaionn: 121 x 1Ojíu. Space required 

above baseboard 41in. bedew baseboard A, . Fitted with 
turnover crystal head, 56.19.6. P..v l'. SPA. 

II. PUSH -PULL OUTPUT STADE in hider nr transistors with Input and 

outwit trallelnrivere to motel 3 ohms speeub coil, suitable for use 

with the POCK Ed' It A OIO. Kit of part s, loci in transistors, 

19 /ö, k'. S P. AI. Waring diagram, I /1i, free with parts, 

LA. i -watt PUSH PULL 4 VALVE AMPLIFIER plue METAL RECTIFIER. 
A.C. mains '00.2130 V. Nixe 101 x s 34ín. S valves, For u. 
with ail makes and types of pick -up and mike. Negative teed back. 

Two input, mike and arm, and controls for amie. Separate controls 
Il f for Muse and Treble t. Response flat front 40 cycles to 15 

A di, down to 20 kc.is. Output tt watts at 5 per cent total diatorOtm. 

Nuise level 4U ,IL dow11 all Ian,. Out 1101 transformer tapped for 3 and 

13 ohms speech coils. For use with Sty:. or 1..1'. cordr, n ie 1 

instruments u such a enitars etc. Suitable for smalls halle 2:.19.4. 
P. S P. Iii-. Crystal mike to suit. 161 -. P. 8 P. 2l. Sin. P.M. 6Deaksr 

to suit, 12/6. 1'..x P. Ai -. 

13. INDOOR AERIAL for ITVI1HCIFM. Complete with standard co -axial 

plug. heavy chrome extending dipoles -7ft. fully extended. Plugs 

straight into T.V. or VHF Tuner. Fully directional. 10/6. P. & P. 116. 

14. LINE E.II.T. TRANSFORMERS. Riallt -in line width control. 14 kv. 
Sonia coil !loin. denect ion on ferrite yok,.. Frame O.P. transformer pl. 

Is smoothing condenser, suitable cur 1 4íu., linen. or Alin. tubes. 

With circuit diagram,. 2916, P. x l'. -4u. Suitable Focus Magnet 

(state tube(. 10 / -. I'..5 1'. 31-. 

21 b HIGH STREET 
ACTON, LONDON, W.3. 

ALL ENQUIRIES S.A.E. 
GOODS NOT DESPATCHED OUTSIDE U.K. 

November, 1962 PRACTICAL WIRELESS 
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RADIO & T. V. 
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O 
"42 

8/ 

0.'3 b8 
oDS 5/- 
OZ4 5/- 
IG60T /G7 /- 
IH5GT EV- 
113ßT 9/- 
1115 8/. 
111 5/- 
185 516 
1T4 4/- 
I U4 7/. 
tuo 7/- 
2C26 8/- 
2CW4 14/. 
2D21 8/- 
2522 25/. 
2E26 20 /- 
3A4 4/- 

3529 60/- 
3Q4 7/- 
3V4 6/8 
4 -65A 80/- 
5R4GY 9/- 
51146 5/- 

V40 8/ -6Q7ß 
5Y3G 4/- 
5130T 8/- 
5Z3 8/- 
5Z4 9/. 
5Z40 7/- 
6A3 8/_ 
6A8GM 7/- 
6AB7 4/- 
SAGS 3/- 
0A07 7/- 
6AK5 5/- 
SAL1 4/- / 
6Á3L. 4/- 
6ÁM6 4/. 
BAQS 8/_ 
SA86 5/- 
6AT6 5/- 
6AU6 7/- 
688 5/- 
SBBG 2/6 
6BA6 8/- 
SEES 8/- 
611136 8/- 12SL70T 
613.113 10/- 128N71.41. 
6BQ7A 8/- 

TESTED 

Please 
68E7 12/61457 
6131t8 5/- 
613W6 9 /_'15LCGT18 
6BW7 9/- 
ej3 2/8 
6c4 17 /- 
6(jdl 6/- 
611.6 10 /- 
6CW4 14/- 
6E5 7/- 
PF5 8/- 
6532 5/. 
6F33 41_.35 
6.14 9/- 
tj,5G 3/- 

SJ7G 5/e 50L6GT 
61.7E 2/. 
6K.OG 5/6 
6L6ß 6/- 
6L18 8/- 
047 6/- 

8/- 
6607 5/.. 
6SK7 5/- 
68L7GT 6/6 
6SN7GT 4/8 
OVBG 4/ -1807 
6X4 5/ -813 
6X24 4/6 
6Y6G 6/- 
6Z4 8/- 
1051 7/- 
11E2 20/_ 
11 E3 20 - / 
12AT7 5/-5670 
12AÚ7 5/ -15751 
12A17 8/ -5763 
12 .417 10 /- 
12BA6 8/- 
1213E6 5/- 
12E1 20/- 
12K7GT 7/- 
12Q7GT 5/ -'9003 
1213K7 5/- 

7/6 

7/8 

and G 

VALVES 
send S.A.E. 

14/8 

/ -CL33 
25Z40 9/8 
25Z40T 9/- 
28D7 7/- 
38FS 6/9 
30FL1 9/6 
30L10 12/- 
30PL1 10/8 
30PL13 10 /8 
35L6GT 8/. 

W4 8/- 
35Z4GT 7/- 
35Z5GT 7/- 

7%_ 
75 5/0 
76 5/- 
80 6/- 
83 8/- 
85A2 7/6 
00AV 151 - 
9OC7 8/_ 
15083 10 /- 
715A 30/- 
803 35/.. 

0/6 
55/- 

8298 50/- 
832 15 /- 
866A 12/- 
931A 80 /- 
955 3/- 
2050 OSO 10 /- 

10/- 
11/- 
10/- 

6080 30/- 
6146 27/6 
7586 22/6 
7805 22/8 
9002 5/- 

7/- 
ARP12 3/6 
ARTH210 /- 
AZ1 9/- 
AZ31 7/8 

UARANTEED 

for latest price 
ÁZ41 9/- 

9/ -EL34 
CY31 8/- 
DÁ31 20 /- 
DAF96 7/6 
DF90 7/6 
DK92 9/- 
DE96 7/6 
DL96 7/8 
DM70 4/6 
EISOF 15/- 
EA76 7/8 
EABC80 8/- 
EAC91 4/- 

EBC41 7/9 
EBF80 9/6 
EBF83 12/- 
EBF89 8/- 
EC91 3/- 
ECC40 9/- 
EC:C70 15/- 
ECC84 8/_ 
E0085 8/_ 
E0088 15/- 
ECF80 10 8 
EC F82 9/- 
ECH35 10/- 
ECH42 9/8 
ECH81 7/8 
ECH83 8/8 
ECL80 7/6 
ECL82 8/6 
ECLBS 11/- 
FF37A 8/- 
EF40 10/- 
EF41 8/- 
EF42 7/6 
EF80 8/- 
EPOS 8/6 
EPOS 7/8 
EPOS 7/- 
EF'92 3/8 
EPOS 10 /- 
EF183 10 /- 

list 
EF134 10/. 

18/- 
EL35 b / -Pí'83 
EL3S 8/. 
EL42 8/- 
EL81 9/- 
EL84 7/- 
EI.95 8/8 
EL821 6/. 
E5184 9/8 
EN31 10 /- 
EN32 10/- 
EY51 8/- 
EY81 9/- 

EV96 8/e 
EZ41 8/6 
EZ,,80 (3/- 
EZ81 7- 
ßZ32 12/- 
GZ37 9/- 
HL23DD 8/- 
KTBC 25/- 
KT41 12/8 
KT61 7f- 
KT66 15/- 
ML6 6/- 
N78 12/- 
PC97 10/- 
POC84 8/- 
PCC85 8/- 
PCC88 15/- 
PC'C89 13/- I 

9/8 
PCF82 9/8 
PCF86 14/- 
PCL81 9/- 
PCL82 10 /- 
PCL83 10/- 
PCL84 10 /- 
PCL85 11/- 
PCL86 11/- 
PL36 11 /- 
PL81 10/- 
PLS2 8/- 

ñ; 
P115 10/- 
PX4 15/- 
PY33 12/. 
PY80 le 

82 7/8 
8 - 

PY83 9/- 
1'X25 10/- 
QP25 7/6 
QV04.7 7/- 
R10 15/- 
OLIO 12/8 
TT15 35/- 
TZ40 30/- 
U19 25/- 
U24 12/- 
1725 11 /- 

U801 20 /- 
UABC80 8/6 

UBC41 
7/- 

UBC81 8/_ 
UBF80 8/8 
UBF89 8/8 
UBL21 13/- 
UCC85 8/- 
UCHH42 9/6 

8/- 
UCH81 9/- 
UCL82 11/- 
UCL83 12/8 
UF41 9/- 
U1,42 9/- 
UFSO 7/6 
ÚF.85 8/- 
ÚF86 12 /- 
UF89 8/6 
ÚL41 9/6 
UY21 8/8 
1141 8/- 

UY85 7/. 
VGT12810/- 
W91M 8/- 
X63 8/- 
X65 5/8 
X66 8/. 
X81M 7/- 

:Z & d AFRO SERVICES LTD 
Retail Shop: 85 TOTTENHAM COURT ROAD Tel: LANgham 8403 ¡¡sod Office and Warehouse: 14 SOUTH w ARF' RD., W. 2, Tel. AMB n 1:51% ?, O,77 

Please send all correspondence and Mail Orders to the Head Office. 
TRANSISTORS -Mallard Top Quality: 0C44 7/8; 0C45 6/6; OC78 7/.; OC7815 7/ -; 
00Ú7w 

7/-; OC81 D 7/ -; 0:72 8/ -; Pair of M Botched 0078 or OC81 13/ -; Set of a.,, and one OC78D or set of two OC81 and one 0181D 18/-, Substandard Transistors, perfect to use on reduced volt age, 0(244 3/.; 0C45 3 / -, Brand New R.C.A. 
Yellow 

2N410 (Reco pot 2N 41.2 (0144) 5/.; White Spot 2 /8; Red 
Spot 2/8, Yellow öpot 1/19; Green Spot 1/8. 
SEMICONDUCTOR DIODES -Silicon; 8X641, 60 p.i.v 290 mA D.C. 3/ -; 8X642, 1.20 p.i.v., 270 mA D.C. 3/8; 8X643, 180 p.i.v., 260 mA D.C. 3/6; 8X 645, 400 p.i.v., ISO ocA D.C. 5/8; 1X741, 60 p.i.v., 50 mA D.C. max. switching speeds 100 Mc /s 7/6. Germanium: CG12E, 25 p,i.v., 30 teA max. 1/8; CV442, 25 p.i.v., 30 mA max. 1/6. 

CATHODE RAY TUBES 2ÁP1 25/ -; VCR97 40/ -; 09D 80/ -; VCR138 60/-. Bases for the above 3/8 each. 
SPECIAL OFFER (Strictly limited to Personal Shoppers only) Conoe type 339 Double Beam Oscilloscopes In full working order for 513.0.0 only. Demonstrations on request. 

3000 
UNIVERSAL 

c 
REo 

contacts 
which can be independently adjusted 
to operate at any voltage from 3.5 to 
24V D.C. The relay ca therefore be 
used for se sequence switching, 

voltage 
increased 

dt tot in 
max. 

1n as the vp.t 3/e is 
to max. 15/ -. P. & P. 3/. 

MT3ATAinput 200/250V, 
output 

tapped at 12- 15- 20- 24 -30V, 2A 25/6 
MTISAT, Input 200/250V, output 

24V at 5 Amps 38/6 
M tapped input- 15/200V- output 

tapped at 1'2.15- 20.24 -30 V, 4 
Amps 38 /, 

Packing and Postage 5%- POST OFFICE RELAYS TYPE 3000 
2 C.O., 500mA, 10k15 Coil, sec. 

hand 8 
' - 

/6 
4M + 4B, SOOmA, 250 O Coil, 

ec. hand 
1M, 1 Amp, 65000 Coil, brand 

8/e 

10 /b 
3M + 1B, 1 Amp. 88000, brand 

new 10/6 

A.C. MAINS MOTORS 
Aircraft Dynamotor concerted to 

developing 
efficient A.C. Commutator Motor- 

p approx. 50 watts. at 6 -8000 r ing a 
r -pdm. Low speed take off shaft, giving 
reduction ratio of 600 1 can be c 
giote by hand or by electro-magoetitc 
etutch. Suitable for fan drives, polishers, 
etc. 20/- P. & P. 5/ -. 

UNITORS 
4-way plugs and sockets 4/6 per pair 
6 -way plugs and sockets 5/6 per pair 

12-way plugs and sockets 7/6 per pair 
18 -way plugs and sockets 8/6 per pair 
25 way plugs and sockets 12/- per pair 

MINIATURE PANEL MOUNTED 
METE -S 

11ín. Round Flush General Electric Meters, available in the following 
ranges: lmA 25/ -; 25mA 20/ -; 75mA 
20/ -; 100mA 20/ -; 150mA 20/ -. 

Unless stated otherwise, please add 2/0 in the C to cover postage and packing, subject to a minimum ui 1 /6. 

Amateur or 
Professional 

it pays to have qualifications. Let 
us tell you what Britain's oldest and 
most successful radio correspondence 
school can do for you. We will tell 
you the facts. No follow -up letters, 
no high -pressure salesmanship, no 
callers. 

Write for details, today, to: 

Mr. J. SYKES 
(M.I.E.E., M.Brit,I,R.E 

Principal: 
BRITISH NATIONAL RADIO SCHOOL 
Red Lion Court, Stalbridge, Dorset. 

Britain's premier Radio Correspondence School 
specialising in City and Guilds examinations. 

RECONDITIONED T.V. SETS 
ALL MAKES * ALL FULLY SERVICED * ALL GUARANTEED * NOT EARLY CONVERTED 

MODELS. 

14" from 16.0.0 to 19.0.0 
3 -month Guarantee on Tube and Valves. 

Ill" from 1i1.@0.0 to 120.0.0 
12 -month Guarantee on Tube, 3 -month on Valves. 

WE ALSO STOCK SLIM -LINES 

from £23.0.0 to 133.0.0 
These sets are as new. 

PERSONAL COLLECTION ONLY TO ENSURE 
SATISFACTION. 

REBUILT TV TUBES 
All our TV Tubes are reprocessed to a high standard and are covered by a 12 MONTHS' GUARANTEE. Each tube is fitted with a new, top -grade electron gun, which is identical with the original, ensuring exact plug -in replacement. 
21 ", E6. 17 ", [5.10.0. 12 ", 14" and 15 ", [4.10.0 * Personal collection advised, carriage by arrangement only. £I Refunded from the above price if you return your old tube. 

PARK LANE RADIO LTD. 
548 ROMFORD ROAD, MANOR PARK, E.I2 

Phone: ILF 6044 

-J 
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SENSATIONAL NEW 1962 DESIGNS - BY CONCORD 

LOW PRICES * PICTORIAL STEP -BY -STEP PLANS * EASY AS A.B.C. 

Nb EARTH OR AfR /AL REQUIRED 

ALE1RANSISTOR:RADIO 
THE NEW " VOLKSRADIO" ONLY 19/6 
TAKE -OVER BID MAKES THIS FANTASTIC OFFER POS. 

SIBLK -the bsantl al eompaet 5-STAR VOLKSRADIO" 

measuring 41 x 2I s liter receives 
perfectly -in the Bedroom, 011lw, 
Garden --over all medium wave* 
(Intl. Luxembourg). Under ld. hour 
tannins cat. ANYONÍ can assemble 
It in one or two hour* using our 
simple A.B.O. plan. Complete out of 
parts ONLY 19/0, plus 2/8 P. G P. 
C.O.D. extra. (Parts an he bought 
separately). Money Riot Ouarantoe. 

LeOUR NEW 4 -STAGE MINUETTE" 
Build thin pewly-dasl;rrea "MINUETTE" 0-STACIE transistor 3916 not in very strong ready drilled ULTRA-MODERN CASE. `ire 
only x 34+ x lip. Uses three transletore and diode and SELF - 
CONTAINED LOUDSPEAKER. Very 
sensitive, Ideal for ulnae, bedroom, 
holidays etc. Months and months 
of listening off an bd. battery. Can 
be built FOR ONLY 89 /0, Including 
PROPER CASE miniature speaker, 
etc. SIMPLE All A.R.O. PICTORIAL 
STEP- RY4TEP PLANS ate., plus 
post 

tra). Part. sold eelpsrate y, priced 
parta list 11-. 

THE COSfABRAVA 

lievolutlonmy INTERNAL 

- 

P1.L1YE AERIAL Makes 

tbu sensational pocket -Size 

radio the best nloory-Sating 
bargain of all time. Powerful, 
superb tone and elm ity, 
ensures permit reception for 

all ur favourite prograwdres 

t obipletely portable, only 61 a S e llln. Two -tone 

case. Anyone can assemble with our sitaplo 

PRINTED CIRCUIT PLAN. Send 37/6, plug 2/6 7. & P. (C.O.U.2/- - 

extra. Satlefactlan guaranteed. (All part` available separatelyI 

FREE ÿIGh SENSITIVITY 
HIDE -AWAY EAR -PIECE GIVEN 

THE MINUTE MIAMI 
TRANSISTOR 19/6 
RADIO ONLY 19/6 

ubcllevobly `mall- Oulrnerouely 'cheap. 
1ou will be atnaae,l at the line quality ca 

tone and volume ut this great little radio. 
Only a !entente 31 s El x 13ín. the I:IAMI 
will bring you great entertainment for 
months on an Oil. battery. simple assembly 
plan wit each set. ONLY 19 /d. YES 19/61 

Phu 2/6 P. & P. (C.O.D. 2/- extra). Satisfaction Guaranteed. Demon - 

stratlont given daily. Parts available separately 11 required. 

THE NEW "COSTA BRAVA" 49/6 
NO EARTH or AERIAL REQUIRED 
ALL TRANSISTOR RADIO 

Revolutionary INTERNAL FERRITE AERIAL 
and moving eoU Maker makes this sensational 
pncketolze radio the best money -saving 

bargain of all time, Powerful, superb tone 

and ,clarity, anonym perfect reception for 

all your favourite programmes. Completely 

portent*, only Sl : 8 x 15 in. Two -tale osse. Anyone Mau awemble with 

our simple P.d1NTED CIRCUIT PLAN, fiend 49/6, plus 2/6 P. A P. (C.O.D. 

2/- extra). 0akief cation Guaranteed. (Al parts available e*parately). 

FREE 111011. SENSITIVITY HIDE -AWAY EAR -PIECE GIVEN WITH 
EACH PET 

THE NEW "LISBON" 
TRANSISTOR SET 
This le a pocket 1ataire 19/6 transistor set not 'such 
larger than a i atehboi. 
Excellent clear reception covering ad 
inediuni waves, works for mold he 

of: a tiny ly or 3 volt battery cs 
u 

a 

only 34(1. i . Easy i build W1.1 an 
o:.cellrnt Introduction W transistor 
circuitry. Everything can be sup; lied 
down to the last not and bolt incl. 
SIMPLE PICTORIAL STEP -BY- 
STEP PLANS POR ONLY 19/6, phis 
post 
extra).. nt Prt 

packing 
nul( separately, priced 

parts st. 1,-. 

THE R/NGO BURGLAR ALARM 

/11. ClEARANCE 

BIG PROFITS FOR YOU IP 
YOU BUY NOW I 

Mudew 
retell at 7 Ins. Sou sin now 
bud this famous Twin-gong 

Mkt 
nrnEs 

Alarm for only 37/0 -but 
only If you not now.,. 
stocks are strictly limited. Easily installed 
and operated. Switches on or on at any time 
Fantastic FINAL reduction to olear 37f 
(minimum order of 3) Carr. Free. 
Free literature sent with each alarm. 

MB%ST 
MI 

Bulk purchase of +.J. 

bankrupt stock en- 1. 

sure. this fabulous 
money. making offer. 
AUTOMATIC CIGARETTE LIGHTER 
instantly provides ready lit cigarette, 
without the driver taking his eye. from 
the road. Heavily ehroe,ium plated nee 
holds le. Easily and simply fitted to 
any car's dashboard. Works oB O or 
12 volts. Retail Price 44/9. Spacial 
Clearance offer only 12th 
sold 

in minimum lots ooh. 
of r. elwrlisce free. 

THE NEW "SAN REMO" 6 STAR 32/6 
This All Transistor Speaker Radio -Tie 
"San Remo" 6 Star cover=- all wedlun, 

waves itwluding "'loam," 'Light,' etc. 

Ilcliablc and llahtweight -SllIn (mall) Into 

the Pocket or Handbag -eiae only 44 s 21 x 

laud Works lot Months of 8d. Better)' 
Ideal for Iuolidaye, Camping. Bed- 

room, etc. Anyone can assemble 

II In an hour or two with our simple- 

s -ADC l'I.AN! Complete set ul 

parts including miniature speaker - 
everything -only 32/8, plus '741 

P. & P. (('.0.13. 2f. rorro,) Part, ran lie benefit. . eparately 

Cheques accepted. Cash on delivery 2/- extra. Please print name and address in block letters. Suppliers 

to Schools, Universities, Government and Research Establishments. Complete range of components and 

values stocked. Regret no C.O.D. abroad. DEMONSTRATIONS DAILY AT WORKS. 

CONCORD ELECTRONICS 
(DEPT. 14 /d ) 210 CHURCH ROAD, HOVE, SUSSEX 

www.americanradiohistory.com

www.americanradiohistory.com


660 PRACTICAL WIRELESS November, 1962 

CAINFT 

HA ND BO0N 

By G. A. Briggs 

Price only 716 f 8'6 Post free) 

112 pages 
90 illus- 
trations 
Fine art 
paper 
Stiff back 

In addition to practical advice 
on woodworking, veneering, 
polishing, mesh fittings, etc., 
this book contains designs for 
16 cabinets and baffles, with 
special attention to compact 
enclosures, polystyrene dia- 
phragms and also acoustic 
principles in general. 

Other books by 
G. A. Briggs 
AUDIO BIOGRAPHIES 
With contributions by 64 collabora- 
tors. 
344 pages, 112 illustrations, 19/6 
(20/9 post free). 
A to Z in AUDIO 
224 pages, 160 illustrations, 15 /6 
(16/6 post free). 
STEREO HANDBOOK 
146 pages, 88 illustrations, 10/6 
(11/6 post free). 
LOUDSPEAKERS 5th Ed. 
336 pages, 230 illustrations, 19/6 
(20/9 post free). 
SOUND PRODUCTION 3rd Ed. 
368 pages, 315 illustrations, 17/6 
(18/9 post free). 
PIANOS, PIANISTS & SONICS 
190 pages, 102 illustrations, 10/6 
(11/6 post free). 

The above books are sold by many 
radio dealers and bookshops. In case of 

difficulty direct from 

Wharfedale- 
WIRELESS WORKS 'LTD 

IDLE, BRADFORD, YORKSHIRE 
Tel. Idle 1235/6 

Grams `Wharfdel' Idle, Bradford 

LS-ons Radio Ltd 
3 Goldhawk Road, 

Shepherds Bush, London W.I2 
Telephone: SHEpherds Bush 1729 

RECTIFIEJtS. Full wave bridge type for outt up to 12v. D.C. I amp size 
2 Amps 8 /9. 4 Amp, 12/6. 6 Amp, 15/6. P P. see below. 
TRANSFORMERS. Pri. 200 /250v. A.C. mains. Sec. tapped 3k, 9 and 17v. for pro- ducing 2, 6 or 12v. D.C. respectively when used in conjunction with above rectifiers. 
I Amp size. 11/3, 2 Amp, 15/6, 4 Amp, 18/8, 6 Amp (tapped 9 and 17v.). 28/ -. Pos- tage (up to 10/6). 2/ -, over 3/ -. Wiring dia- gram supplied. 
PROGRESSIVE" SHORT WAVE RE- CEIVER. Specially designed kits employ- ing plug -in coils with exceptionally clear wiring diagrams and instructions which enable even the beginner to construct a one valve short wave radio to which a second and then a third valve can be added. The chassis supplied is already punched to take all three stages. Can be operated from dry batteries or from a simply constructed mains power unit, price 32/6. Cost of all parts to build a one valve radio, including one coil 40/100 metres, only 35/ -, post 2/ -. 

2 Valve Conversion Kit, only 7/6, 3 valve Conversion Kit, only 10 / -. Extra plug -in coils to cover, 10 -20, 20-40, 100 -200, 200 -450 metres, 4/- each. High resistance head- phones, 10/6 Pair, and if supplied separately, 1/6 postage. Plans supplied separately 1/9, credited if kit ordered. 
MORSE PRACTICE KITS. Comprising carbon mike insert, earphone, morse key, battery and wire. When these components are correctly connected together, full details are provided, a loud high pitched realistic note Is produced, ideal tor the learner. Price per kit ONLY 8/6, Postage 1/6. "Learning Morse" publication, price 
1 /6. post free with kit or separately, post 4d. I H.P. MOTORS. 2)0/250v. A.C. mains, new 
unused spindle 2 x :in. dia., 1440 r.p.m., 
BARGAIN PRICE ONLY 75/ -, carriage 7/6 

NEW VALVES ! 
Guarranteed Set Tested 
24-HOUR SERVICE 

1R5, 1S5, 1T4, 3S4, 3V4, DAF91, DF91, DK91, DL92, DL94, SET 01 4, 18/6. DAF96, DF96, DK96, DL96, SET of 4, 26/, 
1D5 7/- DL35 9/6 PCF80 7/- 1R5 5/6 DL92 5/11 PCF82 7/6 

DL91 6/9 PCL82 8/3 
DL96 6/9 PCL83 10/- 
EB91 3/- PCL84 9/9 
EBC41 7/6 PL36 9/6 EBF80 7/9 PL81 8/6 EBL21 12/- PL82 6/6 
ECC40 13/- PL83 6/8 
ECC81 4/9 PL84 g/- 
ECC82 5/9 PY32 11/- 
ECC83 6/3 PY80 7/- 
ECC84 7/3 PY81 8/6 
ECC85 7/8 PY82 6/- 
ECF80 7/9 PY83 7/3 
ECF82 8/3 1125 11/- 
ECH42 7/9 U26 8/9 
ECL80 5/9 UABC80 61- 
EF40 11/- UAF42 8/- EF41 7/6 UBC41 /- 
EF80 4/3 UBF80 g/- 
EF85 6/6 UCC85 7/- 
EF86 8/6 UCH21 11/6 EF89 6/9 UCH42 7/6 
EF91 2/9 UCH81 8/9 EL41 9/- UCL82 9/3 
E51 6/3 

UF 1 16/9 
EY86 7/6 UF89 6/9 EZ40 6/- UL41 8/- 
EZ41 7/6 UL84 6/6 
EZ80 5/9 UY21 10/6 
EZ81 6/- UY41 5/6 
MU14 5/6 UY85 6/3 
PCC84 6/9 VP4B 8/6 
PCC89 9/- Z77 2/9 

1T4 3/3 
3S4 
3V4 56/9 
5U9G 4/6 
5Y3GT 5/9 
5Z4G 8/6 
6AM6 2/9 
6K7G 1/9 
6K8G 4/9 
6Q7G 5/6 
6V6G 4/- 
6V6GT 7/9 
6X5GT 6/6 
12K7GT 4/3 
12Q7GT 4%6 
12SN7GT 7/3 
35L6GT 8/- 
35Z4GT 5/- 
AZ31 8/9 
CL33 11/- 
DAC32 8/9 
DAF91 4/6 
DAF96 6/9 
DF33 8/9 
DF91 3/3 
DF96 8/9 
DH77 8/- 
DK32 10/8 
DK91 5/6 
DK92 6/9 
DK96 7/3 
DL33 7/6 
Postage 6d. per valve extra. Any Parcel Insured Against Damage in Transit 6d. extra Any C.O.D. Parcel 3/- extra. 

Office address, no callers. 
GERALD BERNARD 

(Note new address- formerly of Leeds) 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, LONDON, N.I6 

NOW ANYONE 
CAN AFFORD TO 

TRAIN TO BE 
AN EXPERT IN 

RADIO and 
ELECTRONICS 

EVEN QUALIFY FOR A 
CERTIFICATE 

It's the most exciting news of the year! Just imagine. You can get 
35 large, fact- packed lessons for little more than 1/- per lesson! The lessons are crystal clear, practical easy to master and use. Early lessons make fundamentals clear even to the beginner, while other lessons will give you the practical know -how" of an expert. 
Compares favourably with some courses costing 
ten times as nmeh. You save because you 
receive all the lessons at one time and are not required to purchase equipment you do not need. 

This Is a real home -duds course that has been 
bound Into one giant 8 x llin. 216 page manual. 
Each page Is divided into two columns. A 
wide column feats,, the text, while a narrow column at the side has the instructor's com- 
ments, helpful suggestions and additional 
pictures to simplify the difficult parts. 
Everyone can benefit from this practical course. 
No old fashioned (or psuedo modern) methods 
used here, just straightforward, easy to 
understand explanations to help you make 
more money in electronics. 
As an optional extra, you may pay a Rather lee 
if you wish to take the Sim-Tech radio and 
electronics examination. Students who attain 

minimum of 60% correct answers can qualify 
for a certificate of proficiency in basic radio and 
electronics. Details sent with each course 
ordered. 
You mast be convinced that this is the best value 
you have ever seen in electronic training, 
otherwise you can return the manual (or have 
your money refunded if sent with order) after 
you have examined it in your own home for a 

. period of seven days. 
The price? Only 38/ -, plus postage. 

FREE 
TRIAL 

OFFER! 
To SIM -TECII TECHNICAL BOOKS, Dept 1 
WAS, Crater's Mill, West End, Southampton. 

Hants. 
RUSH Radio and Electronics Course for 
seven days examination. If I keep the I 
course I can either pay 37/61. cash or 12/6.1. 
deposit It s lnct l o lyt' d 

thly. 01hene will 
the course post -paid and owe nothing. 
SAVEI Send only 36/. if paying cash with 

I 

order. (We pay postage.) Same 7 -day- I 
money -back guarantee. 

Name 

Address 

City 
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The `NORPAR 
MAINS POWER PACK 

KIT 
FOR TRANSISTOr. 

RADIOS 
Boosts and greatly ex- 
tends life of old batteries. 
Miniature Size -4 x 2 x I:in. 
In attractive two -tone plastic 
case. Assembled In an hour. 
Normal output 9 v. 100 mA. 
(Adjustable) Full Mains Trans- 
former. Full wave germanium 
diodes. Cartridge fuse. 
Complote Kit with Plans 

351- Plus 116 P.P. 

(Ready assembled 
Telescopic Aerials. 5 #in. 
to 30in., IS16. P.P. 6d. 12in. 
to 46in., 1216. P.P. 6d. 
Personal Earpieces with 
Plug and Socket. High 
imp.. 91 -. Low imp., 8,-. 
Steer Battery Turntable 
with Crystal P.U. 6v., 541 -. 
2 Speed Model, 97,6. P.P. 2, -. 
60W Soldering Irons, 1516. 

P.P. 116. 
Carbon Pots 219. P.P. 6d 
2M., 500K., 2SOK., 200K., 5K., 
200D., 1000. 
Speakers and complete range of 
first rade miniature compo- 
nent for most P.W. designs. 

P.W. 'MERCURY 1< 
TERRIFIC VOLUME s ! 

Wahl H. 

PRINTED CIRCUIT VERSION ' P.W. E- TRANSISTOR 
Medium and Long Wave Pocket Superhet 

THE CONTINUED POPULARITY OF THIS FAMOUS 

>ET lo PROOF 
ON ITS VERY 

HIGH 
GHQUALITY 

AND 

L9.17.6 
Plus ál6 P.P. 

All parts required 

This exciting new Transistor Superhet 
gives superb performance on a 7 x 4w. 

Plu' 
speaker housed in attractive two -tone All parts £7. 19.6 V- P.P. 
cabinet with ferrite aerial. required 

For both of theta fine kits every item down to the last nut and bolt is supplied together with detailed 

building plans. All parts sold separately. Send I1ú (216 Mercury) for Building Plans (Free with Kit). 

PAY AS YOU BUILD SCHEME 

AT NO EXTRA COST the above sets may be bought in 3 complete stages of 5312 ( "PW" 6) or 

65,10 ("Mercury" 6) each plus 1,6 P.P. (state A, B, or C). 

ALIGNMENT SERVICE WE GUARANTEE TO 
MAKE YOUR SET WORK 

We Offer a very comprehensive service for both the above versions purchased from us, 

including Fault Finding, at reasonable charges.(write for details). 

450 mW Push -Pull 
Output on 2 ¡In. 
P.M. Speaker. 
Printed Circuit. 
Guaranteed first 
grade Miniature 
Components. 
High Q Internal 
Ferrite Rod Aerial. 

i ® 
147 LONDON RD., YORKTOWN, 
CAM BERLEY, SURREY CAFQBERLEY 22760 

AVO METERS 
MODEL. 7 £11.0.0. MODIÁ. 1 Mark II £12.0.0. 

(i uaranteed perfect tl it lead., and batteries. nerd/ t(.1r,l 
P. A l'. El- ex ira. Spill loather ear,', i nt[ ease £1 extra. 

SPECIAL OFFER ! COSSOR DOUBLE BEAM 
OSCILLOSCOPE TYPE 339A. 

A.C. mains operation, Screen dia. 4in. Time base range 8 cls- 
260 Ko/e. 2 amplifiera with max. sensitivity of 1.3mV /mm. Size 
13i x 81 a 195n, long. Controls: -Brilliance, Focus, X shift, Yl 
shift. Ya shift, Time base coarse, Time base line. Amplitude, Trigger 
Ai gain, a Carr. 

gain. and Sy Synch. 
packing 

In very good condition and working 

lilLICO`. ttECTIF'IER$. Type 1F..A2O x lin.) will handle 5O volts 
at uo to 50 mA. Replaces any TV metal rectifier. 8(,'. 

H.It.O. ltE(I:IVER.,- AiNIOIt MODEL M.X. Complete 
with a coils ),'om 50 Kc /s -317 Mc/s. A superb communlcatlone 
receiver. Guaranteed in brand new condition. £25, Carr. 301 , 
POWER UNIT 6818, extra cary., sis. 

It WI (ti ('EI V Eltn, 1._ Mele -17,.> MCI' continuously. 3 wave bands 
Sell contained with speaker and power unit t'or P.C. mains and 12 v. 
battery operation. Prend new el5. Carr., 301 , 

Pt It 1 O)IM t MICA LIONS ItliCEEYElt 
Type Pt'R. Has sel -contained speaker. Covers 850 -2000. 

200.150 and 10.50 metres. AS NEW CONDITION gg 
type PCR -i. Requires external speaker. Covers e50-20W 

200- 500g4and 13 -50 metress/. USED (Good condition) 
Any 

Y5.10.6 
Carriage 

BRAND NEW INTERNAL POWER SUPPLY, uara 
fitted 

ready tor ass on A.C. mains, £2 extra. 

Moving Coil Phones. Finest quality Canadian, with Chamois ear 
muffs 

excluding ,supremelybcomforrttable,lead MP 
and 

o ta 1/ 
plug. 

WEHTON ANNALISEIt MODEL 772 'l'1'Pli c IU,A.A.), 
A.C. /D.C. VOLTS 0-2.5 10, 60, 250, & 1000, D.C. CURRENT 0 -100µA 
1mA, 10mÁ 50mÁ 250mA, 1A, & 10A. OHMS 0-30M ri (1n 4 

ranges). SENSITIVITY 20,0000 /volt or 10000 /volt by selector 
switch. Provision for use as output meter (dB). to handsome 
oak carn'Ing case 141 Ì of l 

CllIn. R 
Complete 

p t? with 
leads, 

batteries 
and Instructions. 

CHARLES BRITAIN (RADIO) LTD. 

II Upper Saint Martins Lane, London, W.C.2 
TEMpie Bar 0545. 

Shop 
Hours 

b d 
p.m. 

19-1 
p.m. Thursday) 

Open 

ERSIN MULTICORE SOLDERS 

for a first class joint every time 

Ersin Multicore contains 5 

cores ofextra- active, noncorro- 
sive Ersin Flux. Prevents oxida- 
tion and cleans surface oxides. 

SIZE 1 CARTON 

5/- 
HANDYMAN'S 

CARTON 

Suitable for 200 6d. average joints. 

Wherever precision soldering 
is essential, manufacturers, 
engineers and handymen rely 
On MUI.TICORE. Ther's e 

MULTICORE SOLDER just made 
for the job you have in hand 
Here are some of them. 

HOME CONSTRUCTORS 
2/8 PACK 

In addition to the well-known 
Home Constructors Pack (con- 
taining 16(1. of 18 s.w.g. 
60/40 alloys) a similar 
pack is now avail- 
able containing 
35ft. of 22 s.w.g. 
60/40 alloy 
especially suitable 
for pri nted circuits. 

SAVBIT TYPE 1 ALLOY 
A specially formula- 
ted alloy to redue, 
the wear of solders) 
iron bits. Contain, 
cores of non -cuno 
sive Ersin Flux an 
is ideal for all sol 
dering purposes. 

SIZE 1 CARTON 5/ 
Available In three specifications. 

BIB WIRE STRIPPER 

AND CUTTER 

Strips insulation 
without nicking wire. 
cuts wire cleanly, 
splits extruding 
flea. 5/6 each 

MULTICORE SOLDERS LTD., 

MULTICORE WORKS. HEMEL HEMPSTEAD, HEATS. (BOXMOOR585(1) 
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lite PN G'Keed 

HOLE PUNCHES 
Instant Type 

diameter .., 516 ea. 
Screw -up Type 
'" diameter ... .,. 618 ea. 
` -" B7G 712 : °.. B8A, B9A ... 718 .. 

It 
Postage and packing P- 

k' diameter Int. Octal ... ... 10111 ea. 

69G .. ... 17111 , 

2014 
211." Meter ... 2718 

Postage and packing 213 
Complete set including postage and packing, 

47.10.0 
We regret all prices will be increased from 

1st January 1963 

Oliver & Randall Ltd 
Dept. 7 

40 PERRY HILL, LONDON, S.E.6 
Tel.: Forest Hill 3415 

CABINETS & 

III -FI EQUIPMENT 
We can supply any cabinet 
to your own specification 

The Lowboy I 
Price 24 gns. 

This is only one example of- 
THE LARGEST RANGE OF CABINETS 

IN THE COUNTRY Equipment is also our speciality. 
SEND TODAY FOR THE TWO 

NEW LEWIS CATALOGUES 
Designed to assist your choice of cabinet and equipment. 
THE New Lewis Radio Cabinet Cata- logue -the most comprehensive ever prepared. THE unique 64 page equip- ment catalogue. 
Please send your two new catalogues 
enclosed is P.O. for 3/6 which will be 
c edited against any purchase I wake. 

100 (P112) Chase Side, Southgate, 
London, N.I4. Pal 3733/9666 

PRACTICAL WIRELESS November, 1962 

The SAVOY SUPER -3 

3- TRANSISTOR 
POCKET RADIO 
with miniature loudspeaker 

No SOLDERING No DRILLING 

3 transistors and 2 
diodes, Full medium 
wave coverage. Size 
41" x 2 ;" x 11'. Full 
instructions provided, 

PBattery 1/- 

. &P, 2 / -extra 
All Oasts sold separately 

or SAVOY -4 with 4 transistors 
and 2 diodes, in 5 stage reflex 7Sf- circuit. Size 5t° x J° x if ", i 

Battery 2/3. P. & P. 2/9 extra. 

SAVOY ELECTRONICS LTD 
15 Maiden Lane, Strand, London, W,0.2, (Behind the Adelphi Theatre). 

THE AMATEUR RADIO 
HANDBOOK 1962 

by R.S.G.B., new edition, 34/ -, postage 2/6 
Radio Engineers' Pocket Book, new edition, by Hawker. 10/6, postage 8d. Elements of Electronic Circuits by Peters. 21/ -, postage 1/ -. 
Dow To Listen To The World by Johansen 
12 /6, postage 8d. 
l'he Loudspeaker Guide by Borwick, 7/6, postage 6d. 
Modern Transistor Circuits for Begin- ners by Sinclair. 7/6, postage 6d. 
Radio Controlled Models by Warring, 
16 / -, postage 1/ -, 
Electronic Music and Musique Concrete by Judd, 16 / -, postage 1 / -. 
The iii -F'i Year Book tee?, 10/6, Postage 1/ , 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

Portable Transistor Kit, 45.17.6, 
(post 316). M. & L. Waves, no aerial 
required, no difficult aligning, simple to follow instructions. If you have been 
disappointed with other Kits, try ours. 
We were amongst the first to advertise 
Transistor circuits in P.W. and we can 
recommend this set with confidence. 
Pocket Kit with personal earphone, 
651 -, (post 21 -). 

Red Spot Transistors 2/3, White Spots 
213, Yell;Green 31 -, Mullard 0071, 
0072, 7/6; 0C44, 7/6; 0C45, 7/6. Sets of 
6 for superhets Mullard 401.; our selec- 
tion 301-. Newmarket V15 /10P, IV-. 
Silicon Rectifiers 70 piv. } amp., 313; 
400 piv.} amp., 319, Sub -min Electrolytics 
2, 4, 8, 10, 16, 32, 501.F 21 -; 1000, 219; 
250, 500, 1,000µF, 3/3. Transistor Holders 
I/ -; Super Coax. 75 ohms., 6d. yd. 
Tannoy Mike, 316 (post 2 / -); Crystal 
Inserts new 7/6. Gorier Units -the 
amazing 1 watt amplifier 92/6; I.F. Am- 
plifier (460 Kc!s pre -aligned), 9216; 
3 waveband converter 9013; Manual 
No. 167 describing and circuits, 219 
post free. 
TERMS: C.W.O. Post extra, excess 
refunded. Send 10d. stamps for Transistor 
Notes. 
MOORE'S EXPERIMENTAL SUPPLIES 

(Dept. P) 
8 & 10 Granville Street, Sheffield 2 

2 METRES! 
The thrills 01 144 Mc /s can now be 
yours for only 39/6, 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 

18,000 O.P.V. MULTIMETER KIT 
Ranges 0 -0.25 and 2.5V D.C.; 10, 25, 100, 250, 
500, 1000V A.C., D.C. and output volts; 
100 ohms to 10 Meg. (2 ranges); 0.25, 2.5, 25, 
250 mA D.C. (2.5A range 4/- extra). Kit 
comprises new 3 x 2ifn. Weston 0 -50µA m.c. meter and all parts except case and battery. Shunts ready adjusted to i "(. High stability 1% multipliers (l ?í stability 
as stocks permit). Price 69/ -, post free. 
Circuit multimeter scale, instructions ed, 
free with lait. 

NOUGHTS AND CROSSES MACHINE 
This is a fantastic device which will play 
a game sgainst you, and NEVER LOSE. It is a thinking machine, with a brain, yet 
is simple, and costs less than 70/- to build. 
Full circuit, instructions, and details of 
£50 REWARD to first person to beat the 
machine, 3/6. High Stab. 1% Resistors. All popular 
values 21 -. 
1W I " and 1% %Virewound Resistors. 
Your value wound to order. 

PLANET INSTRUMENT CO. 
25 DOMINION AVENUE, LEEDS 7 

RES/CAP. BRIDGE p38!:2,6 
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. PE) 
Raleigh Mews, Raleigh Street, Nottingham 

SOUTHERN RADIO 
SUPPLY LTD. 

I I LITTLE NEWPORT STREET 
LONDON W.C.2. GER 6653 

All goods still available 
as previously advertised 

BBC - ITV - F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft, 19/6. External. 
S /D, 26/3. 
I.T.V. (BAND 3). 3 Ele- ment loft array, 24/-. 5 Element, 32/6. Wall mounting, 3 Element, 33/9. 
b Element, 41/3. 
COMBINED B.B.C. + I.T.V. Loft 1 +3 Element. 
41/3. 1 +5 Element, 48/9. 
Wall mounting, 1 +3 Ele- ment. 56/3. 1 +5 Element, 
63/9. Chimney and mast mounting units also available. 

F.M. (BAND 2). Loft "H ". 28/ -. 3 Ele- ment loft, 52/6. S/D loft. 12/6. External 
S /D, 26/3. State channel when ordering. C.W.O. or C.O.A. P.P. 2/6. Coaxial cable, 8d. yd. Coaxial plugs, 1/3. Send 6d. stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept.P.W.) 
3B, Godstone Road, Kenley, Surrey. 
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TRANSISTOR PORTABLE TRANSISTOR SIGNAL INJECTOR 
A new design pocket size tester for fault 

SIGNAL GENERATOR finding on valve or transistor radios, TV 
amplifiers, etc. Built -in indicator and 
batteries with detachable probe. 5216. 

GUITAR CONTACT MICRO- 
PHONE. High Impedance Guitar 

£y .IO.Q 
Contact Microphone with screened lead. 

L / PIugS into any valve amplifier. Very 
sensitive. 1216. P.P. 9d. 

PRICE 

.P. 216 

A 1st class Signal Generator covering 
200 Kc /s to 200 Mc /s in 8 ranges. Radio 
broadcasts and LF., Amateur, VHF, 
Shipping, TV, etc. R.F., I.F., A.F., modu- 
lated R.F. outputs. Easy to read and use 
with full details. Within 2% accuracy. 

Size 6/ x 4; x 2m. 
12 MONTHS' GUARANTEE 

TAPE HEAD 
Miniature } Track 
Record /Playback 
Head with 
Mountin¿ Block. 
850 ohm. 

1216, P.P. 9d. 

TAPE 
RECORDER 

MOTOR 
Miniature Motor 
designed for Bat- 
tery Recorders, 44 
to 9 volts. Built in 
governor, 1216. 
P.P. I1 -. 

"TRANSFIVE" 
PORTABLE RADIO 

Medium 
and 

Long Wave 
Portable 

83 x 6/ x 3 /in 
£519.6 i P.P. 2/6 

A simple to build 5- Transistor and Diode. 
Printed Circuit, Medium and Long Wave 
Portable. Features Sin. speaker, Car 
aerial socket, 1st grade transistors and 

carded components. Building plans free 
on request. THE IDEAL PORTABLE. 
Full after sales service and guarantee. 

(See Back Cover for other types). 

TRANSISTOR MEGAPHONE 
A new design lightweight megaphone. 
Ideal for all indoor or outdoor uses. 
Built -in battetries. Complete with shoul- 
der strap. L 12. I O.O request. 

on 

3/4 WATT 4 TRANSISTOR 
AMPLIFIER 

I watt peak 
output. 
± 3dB 70c /s 
to 12 kt /s. 

Output to 3 

ohm speaker 

9 volt oper- 
ated. Built and Kit of 

Tested Parts 

5916 OR 5216 
P.P. 116 P.P. 116 

Details on 
request. 

A printed circuit high gain amplifier size 
4 x 21 x sin. using Mullard 0071 /OCBID 
and 2-0081 Transistors. Ideal for Inter - 
comm., Record Player, Tuner Amplifier 
or any application requiring a quality and 
reliable amplifier. 

TEST LEAD KIT 
Complete set of test leads. Suitable 
for most instruments. Complete with 
pouch, 816. P.P. 11 -. 

POCKET RADIO BOOSTER 
Tubular unit, size 91 x 3 #in. dia., which 
plugs into earphone socket of any 
transistor radio. Performance increase 
is fantastic. Ideal for home or car. 
5216. P.P. 116. 

PERSONAL EARPHONES * 600 ohm. 1016 * Crystal 916 * 1,000 ohm. 1216 * 8'10 ohm. 916 
Fitted leads, Jack Plu; and Socket. 

SOLDERING IRON 
Autex miniature 15 watt 220 250 volt 
Iron. Easily removed hin. bit. Ideal 
for all miniature work, 2916. Spara 
bits, five sizes to }in., 31- each. 

CRYSTAL 
MIC. 
INSERTS 

ACOS tin. ,., ... 1016 

ACOS I }in.... ... 716 
}in. sq.... ... ... 316 

TYPE 3h, TRANSMITTER RECEIVER 
Complete with 5 valves. In new condi- 
tion. These sets are sold without 
guarantee but are service- 226 P.P. 
able. 7.4 to 9 Mc /s. 2,6 
Headphones 716 pair. Junction Box 216. 
Throat Mike 416. Aerial Rod 216. 

TELEPHONE ADAPTOR * Ideal for recording or amplifying 
telephone conversations. Supplied with 
screened cable. Fitted rubber sucker, 
141 -. 

MARCONI 19 SET 
CRYSTAL CONTROLLED 

CA L'B RAT OR 
Crystal controlled oscillators giving either 
10 kc /s, 100 kc(s or I Mc;s pips. Features 
neon modulator, supplied with spare 
valves and full handbook. 79,6 P.T. 

Ideal standard frequency check. 

TRANSISTOR PORTABLE TAPE 
RECORDER * New 4- Transistor Version 

Play /record 
up to 30 min. 

Built - i n 
speaker, vol- 
ume control. 
batteries ana 
play /record 
rewind. 

Quality 
reproduc- 
tion. 
("Sturdy 
case 6 x 8 } ®` 
x 
EI0.10.0 - 

P.P. 5/ -. 
Fully Guaranteed 

Supplied complete with microphone, tape, 
batteries and personal phone (for moni- 
toring), and full instructions. New 4- 

transistor version with push -pull output, 
better quality, more attractive case, etc. 

* 

4 TRANSISTOR PUSH -PULL AUD10 
MODtL AMPLIFIER 
PK -á 3 

I The Above are FULLY ASSEMBLED 
TESTED and GUARANTEED. 

Size 
3 x I' x }in. 
A ready built miniature 250mW push -pull 
amplifier incorporating input and output 
transformers, 4 transistors, 9 volt battery 
snap cord, speaker and colume connec- 
tion leads. Ideal for use with record 
players, intercoms, hearing aids, rape 

recorders, ecc. Complete wit:I lull 
instructions and circuit diagram. 

PRICE 52f6 P.P. 116 

SUITABLE 2 1in. SPEAKER 1616. 

BATTERY RECORD 

PLAYER 
6 -7/ volt Garrard 

turntable with crystal 
pick -up. Plays 45 r.p.m. 
Ideal for above amplifier. 

551. P.P. 116. 

O Suitable cabinet for 
amplifier and player, 
1716. P.P. 21 , 

LIGHTWEIGHT HEADPHONES 

* 2000 OHMS 

1216 

* 4000 OHMS 
14/6 

HIGH EFFICIENCY. 

IYJINIATURE CLEAR FACED 
Brand New PANEL METERS 
0-50 microamp DC ... ... 

0-1 milliamp DC ... ... 
0 -5 DC ... ... 
0 -300 volts DC ... ... 
"S" meter ImA ... 

Fully Guaranteed 

3916 
3216 
2716 
27/6 
2716 
35,- 
4216 

CRYSTAL MICROPHONES 
ACOS 39 -I. Stick Microphone with 
screened cable and stand (list 5 guns.), 
3216. P.P. 116. 
ACOS 40. Desk Microphone with 
screened cable and built -in stand (list 
501 -), I51 -. P.P. 116. 

ACOS 45. Hand Microphone with 
screened lead, very sensitive, 251 -, P.P. 116. 

100 C. Stick Microphone with muting 
switch and screened cable, detachable 
desk stand, cord and neck, 3916. P.P. 116. 

MC 24. Stick Microphone with muting 
switch and cable, 251 -. P.P. 116. 

LAPEL. Miniature Mic. With clip. Ideal 
for recording, IS1 -. P.P. If -. 

Henry's Radio Ltd 
PADdington 1008/9 

S HARROW ROAD, LONDON W2 
Open Monday to Sat. 9 -6, Thurs. I o'clock 

TRADE SUPPLIED 

PLEASE TURN TO BACK PAGE I - 
www.americanradiohistory.com
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. _ ALL TRAN- 
,. SISTOR 

to BABY OR 
INVALID 
ALARM 

HOUSED IN ATTRACTIVE GOLD 
HAMMER FINISH PORTABLE CABINET. 
Battery operated, push -pull, 400MW 
output. Low impedance microphone 
enables unit to be used up to 200 yards. 
Output on quality speaker. * GUARANTEED for 12 MONTHS and 

100";0 SAFE. * MICROPHONE is placed within IOft. 
of baby; twin flex is taken to amplifier 
unit and placed in any room required. 
COMPLETELY BUILT £5.10.0 
& TESTED. P.P. 2/6. * Used All Night, Every Night. 
Battery Life 3 to 4 months. 

MODEL 
TH-L33 

:n3 2,000 ohms 
per volt 
AC /DC. Size 
5 x 31 x I}in. 

rr 
751- Fully 

Guaranteed t Á with test leads, 
battery and 
instructions. 

0/10/50/250/500 /1000 volts D.C., 
0/10/50/250/500/I000 volts A.C., 
O /500µA / I 0 /250mA, D.C. 

3 ranges resistance 0 /10K /IOOK /I Meg. 
Capacity and dB ranges. 

MODEL 
500 BATTERY ELIMINATOR AND 

CHARGER 
Replaces PP3 or T6003 9 volt batteries to 
run transistor radios from mains. Also 
charges to give 5 times normal battery 
life. Fitted neon indicator and supplied with full details. 29/6. P.P. I/6. 

TRANSISTORS 
ist GRADE FULLY GUARANTEED 
XA I 01 

XA 102 

XA I03 

XA 104 

XB102 
XBI12 
XBI 13 

XBI21 

5/- 
6/- 
4/- 
4/- 
4/- 

4/- 
4/6 
8/6 

NPN types 
XA701 9/- 
XA702 I7/6 
XA703 25/- 
Power types 

XCI41 12/6 
Pairs 

II w 27/6 
XCI56 22/6 
Pairs 

50 w 50 /- 

XCIOI 6/- 
XCI21 6/- 
XCI31 10/- 

(Pairs) 

XCI71 IO/- 
XC163 7/- 
X5104 7/6 
X5101 IO/- 
XC703 35/- 

Complete range of over 400 Transistors 
and Diodes now available. Latest list 
on request. 
SPECIAL -Very Low Prices for Matched Sets from 29/6 to 32/6. 

PRACTICAL TRANSISTOR 
CIRCUITS 316 (Post Free) 

Contains easy to follow plan of 40 all transistor units, including' light operated 
switches, amplifiers, transmitters, receiv- 
ers, test oscillators, signal tracers, hearing 
aids, radio control, etc. All parts avail- 
able separately. 

STEREO AMPLIFIER 
4 -Valve Amplifier with 2 watts output 
per channel to 30 ohms. Ready built, 
complete with Dials, Sockets and Knobs. 
Full tone, volume and balance controls. 
Crystal Input. 220 /250 volt mains input. Fully 7916 Guaranteed PP. 2/- 

GEIGER MULLER TUBES 
Mullard Type MXI 15, 400 volts. Gamma 
sensitive type. 22/6. P.P. 16. 

30,003 
ohms 
per volt 
multi - 
meter 

£8.19.6 
Fully 

Guaranteed 
8 Ranges D.C. volts to I kV. 
7 Ranges A.C. volts to I kV. 
5 Ranges D.C. current to 12 amps. 
3 Range resistance to 60 meg. 
Short circuit, Buzz test. Output meter 
dB, etc., etc. Size 6,= x 4,= x 24-in. With 
Leads, Batteries and Instructions. 

,é... ,; 

MODEL TPSS 

A.C. /D.C. vol- 
tageupto 1,000 
in 5 ranges. 
D.C. current 4 
ranges up to 
500mA.4 ran ge 
resistanceto 10 
megs. Capacity 
dB scales, etc. 

20.000 
ohms, /volt 

Fully 
Guaranteed 

£5.19.6 
With Test 
Leads, Battery 

and Instructions. Size 5-,' x 31 x Ihin. 

OFFICE, WORKS or HOME USE 
COMPLETE 

INTERCOMM. SYSTEMS * 2- transistor transformer coupled, two 
speakers in moulded cabinets. Features 
2 -way Buzzer system and talking. Supplied 
complete with cable Q 
and batteries. 8916 P.P. 

I /6 * 4- transistor de luxe version, with 
2 -way calling and talking. Moulded 
cabinets, long battery life -very sensitive. With cable and 
batteries. 

£8 8.0 P.P. 2'- 

STEREO PHONES 
New stethoscope type stereo earphones with adjustable tubes. Fitted miniature 
jack plugs and leads. 2 x 8 ohms im- 
pedance, 27/6. 

Henry's Radio Ltd 
PADding ton 1003/9 

5 HARROW ROAD, LONDON W2 
Open Monday to Sat. 9 -6, Thurs. I o'clock 
end IL Stamp for Latest Catalogue 

and Lists. 

PLEASE TURN PAGE- 
BOTH WAYS ! 

ALL -TRANSISTOR 
O TIME SAVER 

OFFICE OR HOME TELEPHONE 
PICK -UP AMPLIFIER * No more "holding on" wasting time 

waiting for your call to come through. 
When it does the amplifier can be 
switched off if required. No connections, 
just press the pick -up coil to back of phone 
as below. Fully Guaranteed. Housed in attractive Gold Finish Cabinet. 

BUILT, 
TESTED, 

READY TO 
USE 

£5.10.0 
P.P. 2/6 

c- Jo O a 

OA. no C.3 

MODEL 
PT34 

SIZE: 
3;x25x if 

in. 
1,000 ohms per volt 

4916 Fully 
Guaranteed 

0/10/50/250/500 /1000 volts on A.C. 
and D.C. 

0/1/100 mA. 0 /500 mA D.C. 
0/100k ohm resistance. 

Complete with Leads, Battery and 
Instructions. 

MODEL 
ITI (200H) 

O,000 ohms per 
volt. 

£5.5.0 

66.;,- 
" With Test Leads, 6 Battery and Instruc- 

tions. 
6 Ranges D.C. voltage to 21 kV. 
5 Ranges A.C. voltage to I kV. 
3 Ranges D.C. current to 250 mA. Resistance to 6 meg. 
Capacity and dB ranges. 

AVO -7 
Famous Multi - 
meter, recon- 
ditioned and and fully 
guaranteed. 
Full A.C. /D.C. 
voltage and 
current, resis- 
tance, dB, 
power, etc., 
etc. 

----_ 

Supplied with Batteries, Leads and 
Instructions. (Normal price E19,10.0.) 

£ I 1.0.0 Regd. Post 5/, 
LEATHER CASES FOR "AVO -7," 

251- extra. 

ALL METERS FULLY 
GUARANTEED for 6 MONTHS 
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Practical Wireless 
BLUEPRINT 

A LL OF these blueprints are drawn full -size and 

/'1 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 

STRAIGHT SETS 
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 PW10I 4/- 

The PW Pocket Superhet .. 5/- 

MISCELLANEOUS 
The PW 3 -speed Autogram .. - 8/- 

The PW Monophonic Electronic 
Organ .. .. .. .. - 8/- 

(A n constructional details are available with this blueprint) 

The PW Roadfarer .. - 5/- 
fno constructional details are available with this blueprint) 

TELEVISION 
The PT Band III converter - 1/6 

A.C. 
Experimenter's 
Midget 
Band 

Crystal 
Signet 

Simple 
Pyramid 

BBC 
A 
Short 

Standard 
Enthusiast's 
Standard 

Title Number Price 

Fury Four .. PW20 2/6 

Short Wave PW30a 2/6 

Short Wave Two .. PW38a 2/6 

-Spread Three (Battery) PW68 216 

Receiver .. PW7I 2/- 

Two (Battery) PW76 2/6 

S.W. One -valver PW88 2/6 

One -valver PW93 2/6 

Special One -valver . . AW387 2/6 

One -Valver for America AW429 2/6 

-Wave World Beater AW436 3/6 

Four Valve S.W. WM383 3/6 

Power Amplifier WM387 3/6 

Four Valve .. WM391 3/6 

Listener's 5 -Watt Amplifier WM392 3/6 

QUERY COUPON 
This coupon is available until 7th November, 1962, 

and must accompany all queries in accordance 

with the notice on our "Letters to the Editor.' 
page. 

PRACTICAL WIRELESS, NOVEMBER, 1962 

Published on the 7th of each month by GEORGE NEWNES. DIMITED, Tower House. Southampton Street, London. W.C.2. and 

printed 
OTCH (AIDsia). Ltd.. So th Africa Hand Rhodesia: desia: 

Bradford; and London. Sole Agents for Australia and New Zealand; 
AGENCY. LTD. East Africa: EAST AFRICAN STANDARD LLTD. 

Sabscriptinn rate including postage for one year: Inland 21.9.0. Abr ad 21 7. (Canada 
ost 

ada £15.0.1. Registered at the General Post Office 
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PROVE IT YOURSELF ! SEE HOW EASY IT IS TO BUILD ONE OF 
OUR DESIGNS 

FULL DETAILS OF ANY MODEL ON REQUEST -WRITE NOW 

THE combined portable "CONTESSA" Mk. III FABULOUS and car radio 
WITH 600mW MELLOWTONE OUTPUT 
ON MEDIUM AND LONG WAVES. 
FITTED HORIZONTAL TUNING SCALE 
WITH ALL STATIONS CLEARLY MARKED. 
SUPPLIED WITH SIX MULLARD TRANSISTORS AND TWO DIODES. 
FITTED RECORDING SOCKET AND CAR AERIAL SOCKET. 
SUPPLIED WITH TWO -TONE BEIGE OR TWO -TONE BLUE 
CABINET WITH GOLD FITTINGS. 

DETAILED 
LEAFLET 
ON REQUEST 

GUARANTEED THE VERY BEST 
OBTAINABLE 

All parts sold separately 

TOTAL COST 
£10.19.6 P.P. 3'6 

The New " CONTESSA" 6- Transistor Portable Superhet Radio features simple printed 
circuit construction and fully illustrated building instructions, with all parts clearly marked 
and identified. Fitted with 8 inch Ferrite Aerial, double IFT's and the latest in components and 
design. Full tuning of both Medium and Long Wave Bands with unbeatable Selectivity and 
Sensitivity. Clearly marked station dial and room filling "MELLOWTONE" push -pull OVERALL SIZE output are standard features. Performance is guaranteed to be better than any other 

10¡ x 7 x 3g in. design available to the home constructor whether used at home, out and about, or in a c r. 

FULL AFTER SALES SERVICE AND GUARANTEE 

"CAPRI" POCKET -6 
6- TRANSISTOR SUPERHET 

Size only 
4} x 2; x I }in. 

REALLY 
POCKET 

SIZE ! 

T h e m o s t 
compact 6- 
transistor and 
diode radio 
with speaker 
available to the 

home constructor. Features the latest in 
miniature components and circuitry. 
Supplied with Mullard transistors and 
two -tone moulded cabinets in red white 
or Blue White with gold fittings. All 
components are supplied in packets and 
clearly identified. A printed circuit is 

used with fully illustrated building in- 
structions. PusF pull output coupled with 
a sensitive and selective circuit make the 
"CAPRI" hard to beat. Fitted Earphone 
Record socket. Full tuning on medium 
waves with long wave Light. 

TOTA 
COST L L6. 1 9.6 P.P. 2'- 
Detailed Leaflet on Request 

After Sales Service and Guarantee. 

We can supply most of the com- 
ponents specified on circuits pub- 
lished in this and other magazines 
and books. Let us quote for your 
circuit. Competitive Prices. 

Henry's Radio Ltd 
PADdington 1008 9 

5 HARROW ROAD, LONDON W2 
Open Monday to Sat 9 -6. Thurs. I o'clock 

Send l'- Stamp for Latest 
Illustrated Price Lists. 

ANOTriER 2 PAGES OF ITEMS 

"QUINTET" WAVE POCKET R DrIO 

PUSH -PULL SPEAKER OUTPUT 
Size 

5 }x3x 11in. 

Red or Blue 

with Gold I ez" 

trim. 
Total Cost 

99 6 P.P. 2'- 

A Five -Transistor and Diode medium and 
long wave printed circuit loudspeaker 
radio. Features Ist grade transistors and 
plainly marked printed circuit with 
carded components. Excellent results 
with full station separation guaranteed. 
Including Radio Luxembourg. Push -pull 
output up to 200 mW. Fitted 'Phone' 
Record socket and Car aerial socket. 
Full after sales service and guarantee. 

"PW" TROUBADOUR 
7- Transistor 

Superhet 

Medium 
and 

Long Wave 
Radio 

Size 
5; x 31 x tin. 

£8.10.0 P.P.2'- 

("PW" SIX E7.19.6. P.P. 2' -) 
Modified version of previously advertised 
"PW" Superhet. Now with new style 
Two -tone Cabinet. Ist grade compo- 
nents and transistors. Printed circuit. 
Features matched set of 7 Transistors. 
New 2+ inch quality speaker and new 
illustrated building instructions. 

ALL PARTS IN STOCK 
For "PW " -6, Mercury -6, Weyrad MW 
LW and MW; SW, "PW" Regency, 
Alpha -3, etc. 

Price List on Request. 

NEW ! "MINI- RANGER" 
PERSONAL POCKET RADIO 

Size only 
3x2x}in. 
Three 
transistors 
Two 
diodes 

A new prin- 
ted circuit 
5 -stage per- 
sonal pocket 
radio fully 
tunable on 
medium waves and top band, including 
Radio Luxembourg. A tiny but powerful 
radio designed to fit your jacket top 
pocket. No external aerial or earth. 
Full station separation with amazing 
sensitivity and volume. Fully illustrated 
instructions with clearly marked pre - 
tinned printed circuit and Ist grade 
components make this radio Easy o 
Build and use. Fitted volume control 
and calibrated dial. 

COST 59, P.P. I'6 

, Building Instructions Free on 
request. 

Amazing Results -- Guaranteed ! 

"RANGER 3" A Three -Transistor 
Size 4,'- x 3 x l'' -in. Two -Diode Personal 

Radio for Medium 
Waves and Amateur 
top band and ship- 
ping. Quality output 
on personal phone. 
Fitted air spaced 
tuner, vol. control. 
No aerial or earth. 
L u x e m b o u r g 
guaranteed. 59'6 P.P. 

Diagrams on request. 
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