


II PRACTICAL WIRELESS September, 1957 

1 

MAX II-Q 
REGD. 

WE PROUDLY PRESENT OUR LATEST HIGH STANDARD LOW PRICED 

INSTRUMENT WHICH WE KNOW WILL BECOME A PRIZED AND 

INDISPENSABLE POSSESSION IN EVERY CONSTRUCTOR'S SHACK 

MODULATED TEST OSCILLATOR MTO.1 
* Provides a modulated signal suitable for I.F. alignment also 

trimming and tracking R.F. circuits. * Frequency is continuously variable from 170 -475 kc /s and 
550 -1,600 kc /s. * Operates from a single 9 volt grid bias battery (not supplied) 
which is housed within the unit. * The case is manufactured from steel and is finished in matt black 
cellulose. The front panel is gloss black bearing white lettering. 
Dimensions are 516" x 476" x 3 ". * Supplied with full operating instructions. 

PRICE £3 . 15 .0 
Obtainable from all reputable stockists or from works. General 
Catalogue covering technical information on full range of 
components, i/- post paid. 
Trading Terms for Direct Postal Orders, C.W.O. plus appropriate 
Postal Charges. 

DENCO (CLACTON) LTD 
DEPT. P.W. 

357/9 Old Road Clacton -on -Sea Essex 
STOP PRESS t MAXI -Q Pre -set F.M. Tuner Completely Assembled, £12. Variable F.M. Tuner, EI I. 
MAXI -Q 60 kc /s. Tape Deck Oscillator Coils, TDO.I -for high impedance Erase heads (Truvox, etc.), 5/ -. TDO.2 -for low impedance 
Erase heads (Brenell and Collaro), 5 / -. 

"ASPDEN" 
TAPE RECORDER KITS 

g0,1,e3Yrv.11ë:,:;?:á^rY:S<.iSalk.x.;':s rtiV:;::wsOlo6Sr..K.sá`+i,3.y+.7...:ï;.''.;` 

TAPE DECKS, 2- speed, twin track, easy to assemble kits 
with finest motor, Ferroxcube heads and full instructions. 

MODEL 521 for 5in. spools, kit £7.10.0. 
MODEL 721 for Tin. spools, kit £8.10.0. 

-Either model assembled and tested, 27/6 extra. 

AMPLIFIER kit, 2) watt. record /replay, 2 recording posi- 
tions, neon indicator, etc., £5.18.0. Power pack kit for 
above, £2.18.6 (both without valves). Carr. and packing extra. 

YOU CAN BUILD A QUALITY TAPE 
RECORDER 

M.G. from Baghdad writes :- 
...really nice to have this amazing tape deck." 

D. B., Malaya, writes :- 
" The recorder is now working as well as a commercial 
model and I am very pleased with it." 
This tape deck and amplifier is being used in the Antarctic 
by an Expedition member. 

Send stamp for full particulars to : 
W. S. ASPDEN Stanley Works, Back 

Llancson 
Rd., 

BLACKPOOL, 

23 

BUILD THIS AUTHENTIC 

JASON 

F.M. 

KIT 

4 VALVES 

STABLE 

EASY CON- 

STRUCTION 

When built this famous Jason 
F.M. Tuner provides good 
sensitivity with freedom 

from drift and highest quality reproduction. 
Output 0.5 v. Chassis supplied ready 
punched, together with genuine exclusive 
Jason coil and dial assemblies, etc. Useful 
range -60 miles ; fringe area version avail- 
able. Book of the Jason F.M. Tuner (Data 
Publications), 2/- or 2/3 post free. Detailed 
price list on application. 

Complete kit of quality 
components (less valves). 

E5.5.0. 

Fringe -area version (less 
valves) E6.0.0. 
Power -pack kit, E2.1.8. 

JASON " ARGONAUT " A.M.-F.M. KITS 
For building as a tuning unit or complete self- powered 
receiver. Book by Data Publications, 2/- (2/3 post free). 

FROM LEADING STOCKISTS, or in case of difficulty : 

JASON MOTOR & ELECTRONIC CO. 
32B Cricklewood Lane, London, N.W.2. 

Phone 

SPE 7050 
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OZI 5/6 
1A3 3/8 
14501 6,1- 
1137 126 

1C's 9'6 
11130 T 10/6 

L4 6/6 
11.05 316 
1N5 10'6 
1115 8,1- 
1S4 1016 
7efi: 7/6 
1T4 7,1 
-C26 26 
ss2 3'6 
3A4 ^ - 
`sD6 
aQ4 96 
3Q5 9,'6 
384 81 
3V4 9f- 
4O1 

5R4C:V 9!6 
81411 81- 
51130 8!- 
5V:14I'C 8.- 
5Zâ() 1016 
6A7 13'- 
C48( 1016 
6A('- 616 
C+AC:S 5!6 
GAK3 61 
64E7.04(:7 

BALS 6,1 
6AM6 9.- 
6.AQ3 716 
64131 816 
caU':, 10'6 
6P,4 5;- 
(MSG 41- 
61440 716 
618E6 8'- 
62146 9" 
6B q7 1103 
GB?7 131- 
6B\46 S/8 
óByti 7 10'- 
(iC'1 
6C50T 616 
6('.6 51- 
F,CHG ^/6 
6D3 5!- 
6F1 13,8 
6F6C. $ 
(6fi5 6 
6F1:. 141- 
6111:3 5'8 
GF15 
(DOS 4,6 
6H(: 216 
63541 5'- 
6,175(:T 5/6 
63531 $1 
6J78 6,'- 
f,Kfi(1'C 7 
6K70T ^ 
6K7C: 5,'9 0 K7 69 
6K81, 819 
( KFG 1 916 
6L6í; 9 
CL7 7/6 
CLIF 116 
6ti 7 

6P . 136 
CQrGT 9 
C Ar(I 8 
6'('7 716 
65117 6'- 
68J7 8,8 

FOR 

VALVES 
GUART 

S 
ALL 

TED 
BEFORE DISPATCH 

68K7 81- 6C61PEN 
fiBL7 8!- 
6037 8'- 
6SQ7 .9/3 
6r4CT 14- 
6 Cr3,11 8/8 
61_15 8.03 
6177(. 8/6 
6VBC 
6V6GT 7'6 
6X4 7/8 
6X5(F 716 
6X501 ^/6 
6i30L2 126 
(Be 86 
7L'.í 8I- 
7C'6 
7117 9- 
7Q7 
7d7 916 
7Y4 8/3 
73 1103 
__ 

81- 
ao 8,16 

807 61 
SDI 2%9 
9D2 319 
9001 518 
9003 516 
9004 516 
9005 516 
954 
955 419 
9500 316 
70C I_ 121 
1t1("' 9'- 
101,l 1216 
1246 6!6 
12 AT-f8 1116 
LAT6 10,'6 
12AT7 9,1- 
12?1117 9'6 
1?AXS 10;- 
1:BA° 
1211E0 10t- 
1208 

ATP4 3,'6 
DAr96 10'8 
DF96 1016 
D1173M 91- 
DK96 1016 
171,96 10/6 
DM70 8/8 
EABC FO 

EACH 7/8 
EAF4- 12;6 
EB4I 9,1- 
EBCdl 101- 
EBF80 11.- 
EC91 916 
E0C:84 1£116 
ECC85 11; 
ECx91. 8i- 
EOF80 14'6 
ECP82 151- 
F1C'HS) 1116 
E('1442 10,6 
ECHSl 11'- 
E C'1h 0 1016 
EC1R2 13,'6 
17E80 101- 
E P22 816 
L 1 xi 1216 
Melt 11/- 
EF85 12,16 
EF86 12/6 
E1489 12/6 
EF9_ 8;6 
11L32 81 
F.L3S 14/6 
171,41 10,16 
111.4' 111 
LLI.4 11,- 
EM34 10,- 
E6Iß0 111- 
EV5t 1103 
RV86 12¡- 
F.Y91 6,!- 
EZ40 101- 
EZ.ß(I 
E'L90 
E1148 
(Z32 

PUBLICATIONS Please include 4d 
postage h single copies. each 
134. F.171. Tuner Constric- 

tion, by AV, J May-Easy to 
Build. -Point to Point 
Wiring.-Super High Fidelity 
Recponae 32 Page_ All 
Components for this circuit 
available e-i-stock 216 

No. 136. How to Make Aerials 
for TF (Bands 1 and 3) and 
V.H.E. (Band '2). Data for all 
Channels. Ten different 
designs for local and fringe 
areas 2'8 

No. 100. A Comprehensive Valve 
Ovide, Book No. 1 5, 

No. 121. A C'omnrehensive Valve 
Guide, Book No. 2 (Character- 
let ics and Base Connections) 5/- 

No. 103. Radiofolder" A." The 
Master Colour Code Index for 
Radio and 'Television 1/6 

N. 1 8. Praetical Transistors & 
Transistor Circuits.-Haw to 
nmke your own transistors. - 
48 pages3;6 

No. 143. A Comprehensive Valve 
Cnide, Book No. 3.- lnter- 
national Edition. -1,z00 valves 
not pre -ioit,l, listed are pre- 
sented 5,- 

N'o. 144. Valve and Television 
Tobe Equivalents.-Receiving. - Transmitting. Industrial 51= 

No. 140. Television Servicing for 
Beginners. -40 pages of infor- 
Cation 4/6 

7, 140. Modern TV Circuits and 
Fault F i Cu le Man, 
interesting circuits included 4/6 

OSMOR COIL PACKS. Type HO, 5218. 
Type M.T.B. 52.8. H.F. stages for 
shove, 21'- each. Circuits. etc., 10p- 
plied with each unit. 
TYANA SOLDERING IRON. --4 oz s. 
II at up in - mins. 200 ;000 volts 
or 030'250 volt", 16,1 each. 

ELSTONE MAINS TRANSFORMERS, 
All to fall Specification. 
MT/311 for Milliard 3 watt Amplifier, 

12616 3;- 101- PX25 12'8 VR(iY 
1945 4 6 9'- PV80 10'- (SF6U 31- 
1237 10;- 2!- P251- 10 - APfi.ïA 
12K7 9;- 12'6 PY82 8 (4P41) 3'- 
12E0 131-- 1130 51- 41183 12 - l'1266 
12Q7 916 111.231)1)816 Q 62 716 (P01)-3/9 
1201 7 2(6 111.93 1216 R19 136 6 R91 
10807 7/8 11M1309 13'6 SP220 311 (ER50) 4'- 
12S117 5;8 EON 9'- CLO 10 VR91 
12SJ7 .8/- KP.C;' 8 - f22 8; (S} 'L.) 7'- 
103E7 6'- KIES 4)8 U33 1316 1R92 
1214(7 8,- l'1> 15'- (hA3O)11 
19SQ7 816 KT33C 10i- 1;191 12 3 VRLr.,130 
128517 ^;6 13166 151- 14AF4211/8 616 
1487 131 KT 8-61 IB41 9,6 VR116 44- 
151)0 719 (KT1V62)8,- T'BC'41 10 - VR136 6 - 
20D1 10,8 KT11:63 8,'8- l'BC42 111- VR137 5,'8 
20L1 1316 KTZ41 6/- rBFß012,1 VR150'308'- 
20PR 13'6 LP220 51- rCH4212.'6 VP23 81. 
20P5 1116 11, H4 7/6 17C'Mil 121 VP-11 7/8 
25L6CT 9'6 11H41 719 J'F47 10!- VS70 3;- 
213'51) 919 N78 1216 T'L41 111- P17i2 
°á1.4(t 91- P61 3l9 TJ1284 12,'8 (EL32) OR 
257.3 9;- P215 3/11 CV41 101- VTáLI. 51- 
?á 9hC.'C 91 PENA I 15'- "'I 85 1016 VI/1311 
3065 121 PEN 05 5'- 11ía1. 219. (1IU1.7!1S) 
30FL1 1216 PEN-13 7 AP, . 89 
3oP4 15;- PEN 220A oA (LF'.39) 61^ 1'2=64 

3 _,L6GT 918 4'- - (U12) 9 - 
35}14 9'- PCC84 10;- 1118.4 

- til:Ill. 26 
35Z40T 8'6 PCE90 111- (EB.4)2; g 7 S/6 
láZr 9;- PCFTS 12 /6 VR55 W709 1318 

PCL83 121 (1BCí's)7/8 I65 100- 50L6GT 81 P1781 13!6 lP'Ii6 479 11'8 
142BT 316 PLB2, 10/- (LP-'ir 6; 9109 . 141- 
210DDT 5.'6 PL&. 12'- j Ro, 9359 14'- 
2101-PT 4,'8 PP .,5 8111 (EK32) 81- 11'6' 

TRANSISTORS. RED SPOT, 20'- each BLUE SPOT, 151 - earl. 
POSTAGE AND PACKING 60. per valve. SASSE 0AY'SERVIC'.E. 

-RADIO SUPPLY CO , 

i 

MT5110 for Mallard 5110 Amplifier, 01 /010 for GEC 912 Plus Arplifier, 
45'- each. 

MT /110 for Millard ;10 Amplifier, OIT /MI for TSL F.M. Timer Unit, 
with PM tuner and Pre. A 1 42/6. 29/6 each. 

M'1/912 for GEC Amplifier 910 Plus. 
40;8. 

MT/912 AFM for CIEG F.M. or A.M. 
Tuner units, 29/6. 

ELSTONE OUTPUT TRANSFORM- 
ERS. 01/3 for Milliard 3 watt 
Amplifier, 214-. 
OT /6 for Mollard 5110 Amplifier 

low loading, 451- each. 
01/8 for Mnttesd 5410 Amplifier 

normal loading, 451- each. 

BS R MONARCH 
4 speed automatic record 
changer unit plays 7in., 10in. and 
1.2in. records automatically with 
" MA /i1IRK " Selector. Unit 
plate 121 101in. 

88111.98 each. Carriage 

COLLAR() (as illustrated) 
Model i 11 speeil single 
1( Automatic St I fittest 
with Sau dio T pick-op. 
Cream finish. 

£8 19s. 61. each. Posl. 3/-. 

COLLABO (as illustrated) 
Four speed auto change unit. A 
fully mixing automatic l -g 
with hart advanced features. 
Unit Plate 121n. s 13)M. 

£9 15s. Od. each. Cafiriage 3,'-. 

MAINS TRANSFORMER' TEE, 200/ 
250 volts. Secondary 250 v., 40 m /A, 
6.3 v., 1.5 a., 15,- .each. 
3 WATT AMPLIFIER. -A.C. Mains 
-Neg. Feed Back., Tone and Vol, 
Controls. Fully wired and ready 
fot use, 82,16 each. 

SOLON SOLDERING IRONS. 63 
watts, Oval Bit. All Voltages, 291 -, 65 
watts, Pencil Bit. All Voltages. 3011. 
,A11 spares for these irons available 
from stock, 25 watts instrument 
iron, 24/- each. 

MAINS 
TRANSFORMERS 

3 -way mounting Typo 
MT1 
Primary : 200 -220 -240 v. 
Seeondarvs: 250.0.250 80 
m /A, 0 -6.3 v. 4 amp. 0 -4 v. 4 amp. 
both tapped at 4 v., each 19,'6 

MT2 
Primary : 200- 220 -240 v. 
Secondaries : 2311.11-3/Ill v. 80 m /A, 
0 -6.3 v. 4 amp. (I -5 v. 3 amp. Loth 
tapped at 4 v. each 19/6 

MT3 
Primary Ofl 20 240 v. 
Secondary 3(1 v, 2 amp. taps at 
3 v., 4v 6v,, 8v., 10e., 154., 1ßv., 
20e,, 24v., each 19'9 
21- Packing and Post on above 
Transformers. 

SPECIAL OFFER OF AMERICAN 
EQUIPMENT 

Frequency Meter ... BC 90611 
Signal Generator ... 1 -19GB 
Radio Receiver ... BC' 1006B 
Range Calibrator ... BC' 9434 
Indicator ... BC936A 
All livc unite one special price. Not 
sold separately. Remember Five 
nits for 25.15.0. Cannot be re- 

peated. Do not miss this one chance. 
Carriage extra 1216. 

Our new I957 -54 Catalogue is now 
ready, Copies are being posted to 
old customers. If you would like 
to have this compreher.ive catalogue, 
send 1 in stamps without delay. 

LOUD SPEAKERS 
LOUDSPEAKER UNITS each 
Elac Square Type 8' io. units PM 19'6 
Lectróna Plessey 51n. units PM 17,'0 
Goodinan:a Plessey 6; in. unit- PM 1818 
Goodmans R S A Bin. nnita PM 1016 
Plessey, R K A F:lac loin. units PM 256 
Plessey 12in. units PM 
ROLA (in. e, lin. Elliptical 'Unit PM 19,03 
Elae 10 is 61, Elliptical 'Unit PM 256 
All above PM speakers are '2 to 3 ohms. 
RTC 12iin. Heavy Duty 20 watts Model 13 ohms. Speech 
col £55.0. 
5Th. Mains Energised Speaker e0 /- 
6'. (Plessey) 1715 

21; 
All h field coils of altproo. 617 ohms. 
We have just received a few more Sin. Speaker units by 
Goodmans, eh. 
Psi Types fittest with standard output transformers. 
Offered again at 2116 each. 
WE Speaker.. - 

HF 812 Sill. unit 5 watts 8316 each. 
HE 10111111n. unit lowatts 9919 ea 
Both with universal speech coils matching to all trans- 
formers of 3 ohms, 7.5 ohms and 15 ohms. 

vyvvl'Y-Ir_ 
103 LEEDS TERRACE 

W NTOUN STREET 

LEEDS 7 

TERMS : Cash with order or 
C.O.D. Postage and Packing 
charges extra, as follows : 

Orders value 101- add 1/- ; 

301- add 1/6 ; 40/- add 2/- ; 65 
add 3/. unless otherwise stated. 
Minimum C.O.D. fee and 
postage 3/-. All single valves 
postage 6d. Personal Shoppers 
Monday- Friday 9 a,m. to 5 +p.m. 
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YOU CAN BUILD THIS GRAND 
BATTERY PORTABLE FOR 7 GNS. 
OR AS A MAINS /BATTERY PORTABLE FOR ONLY 9 GNS. 

Power Supply Unit, 200 -250 v. A C., 
CONSTANT VOLTAGE GUARANTEED. 
Complete parcel with printed circuit. 
Available separately for 45/- plus 2/6 po <t. 

-íI31 THE PRINTED CIRCUIT 
MAKES ITS CONSTRUCTION 
AMAZINGLY EASY AND ACCURATE 

Just what you have wanted ! An up-to- the - 
minute 4 -valve superhet Portable for use 
anywhere, outdoors or indoors. Built in 
an hour or so ; performance equals ready- 
built sets costing pounds more ! Thousands 
in use ! 

FOR ONLY £7,7,0, plus. 3/6 cary, and 
pkg., you can build this Portable using all 
brand new components and valves, only 
batteries extra. Circuit diagram and full 
instructions supplied. 

CIRCUIT DIAGRAM, illustrations and 
full data, etc., 1/6 post free. 

SPECIAL COMBINED OFFER 
FOR ONLY £9.9,0; plus 3/6 carr. and 
pkg., you can build this job as a mains and 
battery portable using the Power Unit 
shown on left. 

Send to -day. You will be delighted. 

10 STAR FEATURES 
* PRINTED CIRCUIT, size 71 x 
* 4 -valve Superhet, med. and long - 

waves. 
* Low consumption valves. Double. 

Battery Life. 
* Ferrite Rod Internal Aerial. 
* Sin. P.11. Moving Coil Speaker. 
* Brand New T.C.C. Capacitors. 
* Automatic Volume Control. 
* New Style Contemporary Case. 

* Lightweight and Handsome 
Appearance. 

* Every Component available 
separately. 

DEMONSTRATION MODELS AT BOTH 
OUR ADDRESSES. 

LASKY-'S (H.ARROW ROAD) LTD_ 
42, TOTTENHAM COURT ROAD, W.I. Telephone : MUSeum 2605. 
370, HARROW ROAD, PADDINGTON, W.9. LAD4075 and CUN 1979. 

Open all day SATURDAY. Half day Thursday. 
PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD. 

BENTLEY ACOUSTIC CORPORATION LTD. 
EXPRESS SERVICE ! i 

THE VALVE SPECIALISTS 

C.O.D. ORDERS RECEIVED BY 3.30 P.M. EITHER 38, CHALCOT RD., LONDON, N.W.1 
BY LETTER, PHONE, OR WIRE, DESPATCHED 

SAME AFTERNOON. PRlmrose 9090 

FOR ONLY 6d. EXTRA PER ORDER WE WILL 
INSURE YOUR VALVES AGAINST DAMAGE IN 
TRANSIT. ALL UNINSURED PARCELS AT 

CUSTOMERS' RISK. 

921 6/- 6 iU 6!6 6E16 9166160 11550T 4 141T S I.A35 12 61P1-F9 9'61d.84 106,131Hí ,-RI2 14-.I1.8-1 3.18 
1A3 31- 1ACS 61 1P17 -.12;86VaT 1J7u'P11 .JZoCT 86 03'171 10/6 t:':2 5S6 1'L91 51- MH1.4 6 5116 12/7IIII 8/- 
IA.S 6/- 6AG7 12/6 6E31 101 6X4 E1076'T 8.6 41MP 12'6 01 428 301 1a054 1'3134 10,-, MI-11116186 31 4(7) 15'- 041 8/8 
1A7 15/- 6AJ8 8;- t F33 12/6 SX5GT - 61 12K6t1T141- 4131T1. 716 Dl 15j- EM80 101 MI,6 8P41 31 F185 10/6 
1D6 1016 64K3 51- 618 61 674184 186 1 Q7t,T 86 5018 12,6 D42 106 III 1 10;6 E051 101 MU14 816 8812 128 7I:,I7 5µ 
1113 11:- 6Ah8 716 61160 -2:6 645 1216 t1aA7 86 501.60T 8;6 183 5 Eco,11 8-6 FY86 106 N78 12/6 8P61 3;6 1.8491A 23 
11,4 016 4L5 6/6 iHOM 31 630L2 128 181/7 78 e1BT 1218 D77 61 110,15 SIB 11.35 66 013 9 roes 25- VII 15/- 
1OD5 5/- 

( 

GAM 9/- 6.15G 5/- 7A7 126 121;07 71 818PT 16; D-AC32 11,- 40 15; 0l.40 8-0072 30r TT12 106 A P2(7) 12/6 
ILN5 5/- 6AQS T6 6J5tlTi4 516 7137 Bi- 124x7 516 72 416 DAF91 8.- F.C(81 8;6 E7.41 10r6 01):3 9/- UJfi 12- 01'4(7) 151- 
INS 11/- 6AQ8 10j- IiJSCiTM 6;- 705 12r?J7 81- ï7 8/- DAF98 9i6 LiCY89 71 EZ80 S/6 POL 3,8 7'12 7,6 VP13C 71- 
1115 816 t AT(i 81 616 ' 516 706 81 120K7 6/- 78 1)0090 l.C't'F: l 91- LZ81 11- P.4B000 1"5 131 VP2:3 6/6 
185 8'- 6134G B;- 62 70, 6Í- 7H7 E 18Q7 88 50 1)F33 11 It /84 10 14230 10'- 15; - 9 V°41 8/6 
1T4 10;8 17GT 816 7Q7 S i 9R7 8/6 53 0191 10c85 9,6 CZ32 1216 PCD84 8;- 1m 7m VF1:33 32/6 
115 "'- 61-18G 4j- 6I C7 5!- 707 86 127"511 71 85A2 15/ DF96 96 E0'91 518 GZ34 14- P(x85 126 1:,1 8' A161A 5¡" 
'SA3 12,'6 6 80 4/6 6K76T 6j- 7Y4 8;- 11V4 10.6 I50132 11- 01163 86 E09.89 121 1130. 5;- PCF80 7/ 1'76 S WWI 5/- 
1016 4/- 613.46 7,!6 6K8C. 8/- 81)3 91- 14117 10i6 6U7 6!6 DR76 8/6 1.('F82 12;6 H638 126 PC 882 111 1178 7 R76 8/6 
'20130 76 613E6 7;6 fiKBGT 11¡- 9D'2 3' 1487 141-.'8663 1216 D1177 8.8 E01-135 96 ,H;4B08O f'CLS2 1'6 U251 15'- R"77 8/6 
2X2 416 611J6 8j- 6LD3 101- 1001 35/- 19AQ5 111- 956 3/- DK33 10/- E01142 10.- 13/6 PC-L8.3 1218 0329 157- X61 12/6 
3A4 7 /- 61312.7 11/6 606G 9i 1.002 13 19141 10 1203 7/ DK91 8/6 1 _JAL" 8 111(90 11- 1 LC4011D 13404 816 X65 10/- 
3A5 7/- 611W6 86 6L 7M 8/ 10E1 15/- 01l1 1217 40311, 128 D002 10 ECL30 1/-111183 10,6 25/- DABCR) X66 11/6 
3B7 6BW7 11- 61,18 131 10E9 11,6 I91L1 138 5763 12/8 DK96 9-6 1F36 4/6, H7 41 6 PES45 19,1 I0'6 3:71M 14/- 
3D6 5/- t BX6 101- 607 8/- 10E18 12,6 -31àN:T 9 r193 5/- 1)L2 15. 1.137A 9,_ HLI:33DD PLN46 66 L'AF41 101 179 1216 

3Q4r 9i- 611Y7 Q7C 8/6 1011,D3 8;6 'MG 9f 7475 71 DI33 96 1I30 6/- 126 PL81 131 UB41. 127 XD(1.5) 4/- 
3Q5C+T 9/fi 604 -- Q701 9/- 101'13 1:t6 1515 106 9002 51 DL92 1,.40 12/6 11VR2 201 P182 9/ l''HMI 86 XFRV10 68 
384 81- 605 61 6R7G 81 111.3 151_ 15/60T 18 900 58 7)194 9/- EF41 91 HVR2A 6r P7.83 116 1111150 916 XFYl2 6/6 
3V4 91- MI6 61 68A7 816 12A6 8/6 181)7 75- 90116 BI- DIM 9/6 EE-.92 12/6 KL35 8,16 PM2B 128 CEF89 106 4/- 
5U4 Si- 608 81- (YC r 16 11A117 8, 311 71 4C6PE_N66 DI810 106 EP 0(A) ',K12 5' PM12 4 Llt`8: 10 6 l8G(1-5) 
5V4 126 1.19 1216 SHr 81- 184118 1016 3001 12-6 A(./HI,/ DM70 S 6 TIE-,0E) 5 0T33C 10 PM11M 6/6 UC114 4p 
5X4 10/- 6C10 10¡6 68J7 8/- I2A'T6 101 3111'5 126 0D1)15 L455 2- 11E04- 0T44, 7- PY80 9' L'C`H811116 Y63 7/6 
503 7/6 60116 7/8 1807 .516 11AT7 " 86 311F11 1216 AC/P4 8' I7A76 96 LF7:3 10fg K-1763 8'8 PYBI 91- L`CLB 138 Yti5- 2016 
51/4 101- 61)6 6/6 6SL7GT 8/- 11A1.17 7:6 :30L1 1216 ALGO 10' EABC80 756 EE80 81 KTW61 61 P0431 71 UE41 9/-. Z63 10/6 
5Z3 1216 6E1 151- 63N7UT 7/6 12AX7 91 30112 13'6 AP4 76 EAC91 9/- 11E85 76 KTV162 81 PY83 9:6 LF80 10'6 ZOO 20/- 
5Z/4G 11- 6F6G 16 6S57 71 1.2BA6 9 31 7;6 ATP4 36 EAF42 10,1 PF86 12 6 KTW63 8- QP11 7 üF85 101 Z77 9/- 
fiAB 10/- 6F8 10/6 1 L4CT 14/- 11BE6 11- 33A158M iZ31 12/6 EB:34 2- EF88 10;/- KTZ41 61 QP27 6/6 I11`89 1016 Z7 I9 12/6 
0AB7 81- 6E11 9/- 6L5G -";6 11E1 30- 301 MOO 9/- 11841 88 EF91 9'- KTZ63 106 Q8150/15 ÚL41 10/- Z729 12/6 

6AB8 10/- 6E13 13/- 607 0/8 121101 3¡-'35/51 126 B339 10'6 EPOS 6;8 ISF93 6/8 L63 8/- 10/6 0L46 15/ .:?P28 1916 
35A5 11/- 
351.60T 9/- 
3518'4 8/6 

BI:63 71 
0E523 6/8 
011525 618 

EBC3 15/- 
1113033 716 
E113041 10/- 

E1,32 5j6 
EL41 108 
EL42 13 Terms of business: -Carib with order or C.O.D. All valves new, boxed, tax paid, and sub,eet to 

only. Orders value £3 or more rent post /packing 
free. On0ers below £3 please add 6d. per valve. 
C.O.D. orders: Minimum fee, including post and 

3523 10/8 0V63 10/S EBF80 9/6 EL-81 15;'- makerx' guarantee. Fist grade goods oply,.' no 
seconds or rejects. All orders received by first 

packing 3/-. We are open for personal shoppers. Please enquire for any valve, germanium diode, or post despatched same day. S.A.E. for -free templete 
Mon, -Psi- 8.30 -5.30, :Sate. 8.30 -1 p.m. Ireosistor not listed. 21d, stamp, please, or phone. l iet, with full Icons of. lsuotnêeS. 
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/fie THE PRACTICAL 
WAY 

of learning 
RADIO 

TELEVISION 
ELECTRONICS 

A 
MA TE UR S.W 

RADIO 
MECHANICS ' 

PNOTOGRAPHY 

CARPENTRY, 
Etc. Etc. 

,.e ...a.a 
superhetcircuit 

- - ' 

/A=ouRSES 
XPERIMENTA 

W 

pCY 
COMPLETE NCE 

IN SCI AND TECHNOLOGY 

, Y... 

Nee. completely'up -to -date methods of giving instruction in a 
wide range of technical subjects specially designed and arranged for 
self-study at home under the skilled guidance of our teaching staff. 

NEW experimental outfits and lesson manuals are despatched 
on enrolment and remain the student's property. A tutor is allotted to 
each student for personal and individual tuition throughout the course. 
In the case of radio and television, specially prepared components are 
supplied which teach the basic electronic circuits (amplifiers, 
oscillators, detectors, etc.) and lead, by easy stages, to the complete 
design and servicing of modern commercial radio and television 
receivers. 
If you are studying for an examination, wanting a new hobby or 
interest, commencing a career in industry or running your own full - 
time or part -time business, these practical courses are ideal and may 
be yours for moderate cost. Send off the coupon to -day for a free 
Brochure and full details. There is no obligation whatsoever. 

The only Home Study 
College run by 
a World -wide 
industrial 
organisation. 

EM 
@ 

r- 

E.M.P. 
actories 

at 1-Hayes. 

INSTITUTES 

SUBJECTS 

INCLUDE - 
RADIO SHORT WAVE RADIO 

TELEVISION MECHANICS CHEMISTRY 
PHOTOGRAPHY ELECTRICITY WOODWORK 

ELECTRICAL WIRING DRAUGHTSMANSHIP 

ART, etc. 

COURSES FROM 
15 /- PER MONTH 
r 

E.M.I. INSTITUTES Dept. 32X, London, W.4. 

NAME 

ADDRESS 

AGE 
(if under 21) BLOCK 

CAPS 
PLEASE 

Ç ern interested in the Colln n'ne subject,-) withia-ithont equipment 
ÍO85 

SEPT. /57 We shall not worry you with personal visits 

ö 7.11.4 /flAiater,b G'oicè;` /L1pCOíphonè, ;etc.; etc. 
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R.S.C. BATTERY CHARGING EQUIPMENT 
ANS1:MItLI:D CHARGERS 

d v. l amp. 1919 
6 v. or 12 v. l amp. 2519 
6 v. 2 amps. 29/9 
6 v. or 12 v. 2 amps. 38/9 
6 v. or 12 v. 4 amps. 59/9 
Above ready for use. Carr, 3/6 With 
mains and output leads. 

SELENIUM -RECTIFIERS 
6 {12 v. 1 a. 4111 !L.T. Types ILW. 
6/12 v. 2 a, 8/9 ! 6H42 

T 
v. 1 a, H.W. , 219 

8/12 V. 3 a, 11 /9 .. Types H.W. 
6112 v. 4 a, 1419 j 

150 v. 40 mA, 319 
,,,250 v. 50 mA, 519 6'12 v. 6 a, 19/9 250v. 80 mA, 7/9 

6/12 v. 10 a, 25/9 1250 v. 150 mA, 9/9 
6;12 v. 15 a, 35/9 [250 v. 250 mA, 11/9 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former, F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses, Fuse - holders, 
Grommets. panels and circuit. 
Carr. 2/9 extra. 
6.v. or 12 v. 1 amp 22/9 
6 v. 2 amps. - 25{9 
6 v. or 12 v. 2 amps. ... 31/6 
6 v. or 12 v. 4 amps 53/9 
BATTERY CHARGER KIT 
Consisting of F.W. Bridge 
Rectifier 6/12 v. 5 a. Mains 
Trans., 0 -9 -15 v. 6 a, output and 
ammeter, 49/9. Post 3/ -. 

ASSEMBLED 
CHARGER 

6 v. or 12 v. 
2 amps. 

Fitted Ammeter 
and selector 
plug -for 6 v. or 
12 v. Louvred 
metal case, fin- 
ished attractive 
hammer blue. 
Ready for use. With mains and output 
leads. Double 
Fused. 

Only 47/9 Carr. 3/9. 

All for A.C. Mains 267.150 v., 50 c /cs. 
Guaranteed 12 months. 

Assembled 6 V. 
or 12 1. 4 amps. 

Fitted Ammcter and 
variable charge rate 
selector. Also selec- 
tor plug for 6 v. or 
12 v. charging. Dou- 
ble fused. Louvred 
steel case with 
stoved blue hammer 
finish. 75J- 
Ready for use with 
mains and output 
leads. Carr. 3/9. 

R.S.C. MAINS TRANS 
Interleaved and Impregnated. Prim- 
aries 200-230-250 v. 50 ce;s Screened. 
TOP SHROUDED DROP THROUGH 
250-0-260 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a 16/9 
350-0-350 v. 80 mA, 6.3 v. 2 a, .5v. 2 a 18/9 
250-0-250 V. 100 mA, 6.3 v. 4 a, 5 v. 3 a 2219 
300-0-300 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a 22/9 
350-0-350 v 100-mA. 6.3 v. 4 a, 5 v. 3 a 22/9 
350-0-050 v. 100 mA, 6.3 v. 4 v, 4 a, 

C.T. 0-4-5 v. 3 a 23/9 
350-0-350 v. 150 mA, 6.3 v. 4 a, 5 v. 3 a 29/9 
FULLY SHROUDED UPRIGHT 
250-0-250 v. 60 mA, 6.3 v. 2 a, 5 v. 2 a, 

Midget type 2;-3-3in. ... 17,'6 
350-0-350 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a 19/9 
250-0-250 v. 100 mA, 6.3 v.ß v. 4 a, 

C.T. 0-4-5 v. 3 a... .. ... 26,9 
250-0-250 v. 100 mA, 6.3 v. 6 a, 5 v. 3 a, 

for R1355 conversion ... ... ... 31,'- 
300-0-300 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a 23,'9 
300-0-300 v. 100 mA, 6.3 v.-4 v. 4 a, 

C.T. 0-4-5 v. 3 a... . ... 26/9 
350-0-350 v. 100 mA, 6.3 V. 4 a, 5 V. 3 a 23/9 
350-0-350 v. 100 mA, 6.3 v.-4 v. 4 a, 

C.T. 0-4-5 v. 3 a ... . . ... 27; 9 
300-0-300 v. 130 mA, 6.3 v. 4 a, 6.3.v. 1 a, 

for Mullard 510 Amplifier . .. 35/9 
350-0-350 v. 150 mA, 6.3 v. 4 a, 5 v. 3 a 33/9 
350-0-350 v. 150 mA, 6.3 v. 2 a, 6.3 v. 2 a, 

5v.3a : .. . 35/9 
425-0-425 v. 200 mA, 6.3 v. 4 a, D.T. 

6.3 v. 4 a, C.T., 5 v. 3 a. Suitable 
Williamson Amplifie r, 4 9 , 9 etc... 

450-0-450 v. 250 mA, 6.3 v. 6 a, 6.3 v. 6 a, 

FILAMENT TRANSFOItMERS 
All with 200-250 v. 50 c.'s primaries 6.3 v. 
1.5a.519; 6.3v.2a,716; 0-4-6.3v.2a;7i9; 
12v.1a, 7/11 : 6.3v.3a, 811 ; 6.3v.6a, 
17/6;-12v.3aor24v.1.5a, 17/6. 

SMALL POTTED MAINS 'MANSE. 
Removed from New Ex Govt. units. 
Primary 0- 200- 230 -250 v. Secs. 
250-0-250 v. 60 mA, 6.3 v. 2 a, 11/9 5 v. 2 a. Size 3 x 4; x 3in 

F ®RMERS \GUARANTEED/ 
ELIMINATOR TRANSFORMERS 
Primaries 200 -250 v. 50 c/s 
120 v. 40 mA, 5 -0 -5 v. 1 a... ... ... 15/9 
90 v. 15 mA, 4 -0 -4 v. 500 mA ... ... 9/9 

CHARGER TRANSFORMERS 
All with 200- 230 -250 v. 50 c //s Primaries 
0 -9 -15 v. 11 a, 11/9 0 -9 -15 v. 3 a, 16/9 
0- 3- 5 -9 -17 v. 3 a, 17/9 0 -9 -15 b. 5 a, 19/9 
0 -9 -15 v. 6 a, 23/9. 

SMOOTHING CHOKES 
250 mA, 5 H 100 ohms... ... ... 
150 mA, 7 -10 -250 ohms... ... ... 
100 mA, 100 H 200 ohms... ... ... 
80 mA, 10 H 350 ohms... ... ... 
60 mA, 10 H 400 ohms... ... ... 

12/9 
11/9 
8/9 
5/9 

OUTPUT TRANSFORMERS 
Midget Battery, Pentode 66 :1 for 

- ... ... ... 3 9 
Small Pentode, 5,Ò001t to 31s... ... 3/9 
Small Pentode 718,000 12 to 30 ... 3/9 
Standard Pentode; 5,000 O to 312 ... 4/9 
Standard Pentode, 718,0000 to 312... 419 
10,00012 to 312 - -- ... ... 4/9 
Push -Pull 10- 12-watts 6V6 to 312 or 

1511 15/9 
Push -Pull 10 -12 watts to match 6V6 

to 3 -5 -8 or 1512... .. ... ... 16/9 
Push -Pull EL84 to 3 or 150 .. 16/9 
Push -Pull- 15 -18 watts, 6L6, KT66 ... 22/9 
Push -Pull 20 watts, sectionally 

wound 6L6, KT66, etc., to 3 or 152 47/9 
MANUFACTURERS' SURPLUS 
MAINS TRANSFORMERS. Primaries 
200 -250 v. 50 !cs. Drop Through Chassis 
type, 250 -0-250 v. 70 mA, 6.3 v. 2.5 a, 11/9. 

- SPECIAL OFFERS : Electrolyties. 
32 -32 -32 mfd. 250 v. Dubilier small 
can, 2/9 ea. 150 mfd. 450 v., 3/9. Small 
.0005 mfd. 2 -gang, 4/9 ea. Westing- 
house Rectifiers 250 v. 250 mA, 7/9. 
CO -AXIAL CABLE. 75 ohm. -,in. 
8d. yd. Twin Screened Feeder 11d. yd. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM1. An all -dry battery eliminator. 
Size 58 x 4, ,x- tin. 
approx. Completely 
replaces batteries sup- 
plying l.4v. and 90v. 
where A.C. mains 200- 
250 v. 50 c/s is avail- 
able. Suitable for all 
battery portable 
receivers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with diagrams, 
ready for use, 46/9. 

Type BM2. Size 8x5a 
21in. Supplies 120 v., 
90 v. and 60 v.. 40 mA, 
and 2 v. 0.4 a to 1 amp. 
fully smoothed.There 
by completely re- 
placing both H,T. 
batteries and L.T. 
2 v. accumulators. 
When connected to 
A.C. mains supply 
200 -250 v. 50 c /es. 
SUITABLE FOR ALL 
BATTERY RECEI- 

39'9, or VERS normally using 2 v. accumulator. 
Complete kit of parts with diagrams and 
instructions 49/9, or ready for use 59/6. 

II.T. ELIMINATOR AND TRICKLE 
CHARGER KIT. Input 200 -250 v. A.C. 
Output 120 v. 40 mA. Fully smoothed and 
rec cified supply to charge 2v. accumulator. 
Price with louvred metal case and circuit, 
29/6. Or ready for use, 8/9 extra. 
T.V. CABINETS. Leading manufacturers' 
surplus. Attractive designs. Walnut 
veneered with doors for 15, 16 or 17ìn. 
Tube, £3 -19 -6. Carr. 716. 

MINIATURE MOTORS. 24/28 v. D.C. or 
A.C. made by Hoover Ltd., Canada. Size 
only 2t x hnin. Spindle llin. long, min. 
d am. Brand New, 9/9. 

EXTENSION 
SPEAKERS 

Ready for use in 
walnut veneered 
cabinet. 
Bin, 2-3 ohms, 35/9. 
Very limited number 

VOLUME CONTROLS with long (_in. 
diam.) spindle, all values less switch, 
2/9 : with S.P.lswitch, 3/9 ; with D.P. 
switch, 4/6. 

EX -GOVT. TRANSE., 230/250 y. 50 
'c /es. HEAVY DUTY OIL FILLED suitable 
for electric welding or soil heating. Out- 
put 12 v. 80{100 amps., 86.19.6. Carr. 7166. 

EX -GOVT. SMOOTHING CHOKES 
250 mA, 5H. 50 ohms ... ... .. 12/9 
150 mA, 1011 100 ohms... ... .. 1119 
150 mA, 6 -10 H 150 ohms Trop. ... 619 
100 mA, 5 H 100 ohms... ... ... 3,11 
EX- GOVT. E.H.T. SMOOTHING CON- 
DENSERS. .02 mfd. 5,000 v. Cans, 2/9 ; 
.1 mfd. 2,500 v. Bakelite Tubulars: 3/3. 
EX- GOVT. METAL BLOCK (PAPER) 
CONDENSERS 
4 mfd. 500 v., 2/9 : 4 mfd. 1,000'v.,` 4/9 : 
8 mfd. 500 v., 4/9 : 10 mfd. 500 v.,- 3 /9- ; 

JUNCTION TRANSISTORS. Red Spot 
Audio Type only 7/6- each. 
EX -GOVT. ELECTROLYTICS. ` `Re- 
moved from unused equipment. 8 -16 -mfd. 
550 v., 1/3 ; 1,500 mfd. 6 v., 119 o 100 mfd. 
50 v. with clip, 9d. - 

EX -GOVT. DOUBLE WOUND STEP 
UP /STEP DOWN TRANSFORMERS. 
10 -0-I00- 200 -220 -240 v. to 5 -0-75- 115.135 'v. or REVERSE. .80 -100 watts. Only 119. 
plus 2/9 post. 10 -0-100 -200 -220 -240 y.:: to 
9 -0- 110 -122 -136 -148 v. or REVERSE,. 200 
watts, 35/9, plus 7/6 carr. 
EX -GOVT. CASES. Size 14- 10- 84i:"n. high. 
Well ventilated black crackle finished, 
undrilled cover. IDEAL FOR BATTERY, 
CHARGER OR INSTRUMENT CASE, 
OR COVER COULD BE USED FOR 
AMPLIFIER. Only 9/9, plus 2/9 postage - 
Size 81 x 131, x 61 ins. with undrilled 
well ventilated cover, finished in stored 
grey enamel Suitable for charger or 
instrument case, 7/9, plus 2 {9 post. 
EX.GOVT VALVES (NEW) ' 

IT4 7/9 EF39 5/9 EF80 7/9 
ISS 7/9 6V6G 7/9 E1391 . 819 
3S4 8/9 6X4 8/9 EF36- 4/9 
5Y3G 8/9 6X5GT 7/9 EL32. - 3!9 
5U4G 819 6L6G 11/9 EL91 5/9 
5Z4G 8i9 807 7/9 KT44 8/9 

6SLGT 8/9 35Z4GT 9/9 

6K7G 5/9 12A6 '1/9 EZ90 819 6SJ7GT 6/9 15D2 419 ELM 10/6 
SP61 2/9 SN7GT 8/9 MH4 4/9 

6AT6 . 7/9 ECC83 9/9 35Z4 8/9 
EX -GOVT. UNIT RDF1. Brand new, 
cartoned. Complete with 14 valves, 
including 5Z4, E.H.T. rectifier. Trans- 
former, Choke, etc. Only 29/9, carr. 76. 
F.LECTROLVTICS (current production) 
NOT EX-GOVT. 

Tubular Types Can Types 
8µF 450 v. ... 1/9 16 mfd. 350 v. 111 
9 mfd. 500 v. 216 16 mfd. 500 v. 9/9 

165F 350 v. ... 2/3 16µF 450 v. ... 2/9 
16;uF 450 v. ... 2/9 32inF 350 v. ... 2,11 
16 q 500 v. ... 3/9 32 mfd. 450 v. 419 
32uF 350 v. ... 319 100 mid. 450 v. 4/9 
25µF 25 v. ... 113 8-8y.F 450 v.... 2/9 
50µF 12 v. ... 1/3 8-160F 450 v. 311 
50 mfd. 25 v. ... 1/6 16-16pF 450 v. 3111. 
50uF 50 v. ... 1/9 32-32µF 350 v. 4,9 
100 mfd. 12 v. 1(9 32-32µF 450 v. 5/9 
100 

100-100mfd.350v.4/9 
00 mfd. 25 V. 2;3 64-120 mfd.35ov. 7/9 

3,000 m£d. 6 v. 3/9 100-200 mfd. 
6,000 n}fd. 6 V. 319 275 v. :.. 6/9 

Many others in stock. 
HUNTS MOLDSEAL CONDENSERS. 
.005 mfd.. 400 v., .01 mfd. 403 v., .04.mfd. 
503 v., 5/6 doz. (one type) ; .1 mfd. 850V., 
8d. ea. ; .5 mfd. 503 v., 118 ea. 
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R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER 
High- Fidelity Push Pull Amplifier with 
"1Búilt -in" Tone Control, Pre -amp 
stages, High sensitivity. - Includes I 
valves (807 outputs). High Quality 
sectionally wound output transformer, 
specially designed for Ultra Linear 
operation, and reliable small condenser., 
of current manufacture. INDIVIDUAL. 
CONTROLS FOR BASS AND TREBLE 
` Lift " and " Cut." Frequency response 
-. 3db,,.30- 30,000 c;ce. Six negative feed- 

.back loops. Hum level 71 db. down. 
ONLY 70 millivolts INPUT required 
for FULL OUTPUT. Suitable for use 
with all m ,'ices and types of Pick- 
ups and practically all. microphones. 
Comparable with the very. best designs. 
L STANDARD or 

o RECORDS. For 
MUSICAL INSTRU- 
MENTS such as STRING BASS. 
GUITARS, etc. OUTPUT SOCKET 
with plug provides 300 v. 20 mA. and 6.3 v. 
1.5 a. For supply of a RADIO FEEDER. 
UNIT. Size approx. 12- 5 -7fn. For A.C' -. 
mains 200- 230 -250 v. 50 c /cs. Outputs for 3 

and 15 ohm speakers. Kit is complete to 
last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring 
diagrams supplied. Unapproachable value 
at £7115/ -, or factory built 45 -- extra. 
Carriage 10; -. 
If required louvred metal cover with 2 

carrying handles can be supplied for 
17'6. Additional input socket with asso- 
ciate Vol. control so that two different 
inputs such as Gram and Mike or 
Tape and Radio can be mixed, can be 
provided for 13'- extra. Guaranteed 12 
months. 
PERMS on assembled two input model : 

DEPOSIT 25;6 and nine monthly pay- 
ments 23/4. 
HIGH - FIDELITY MICROPHONES 
and SPEAKERS in stock. Keen cash 
prices or H.P. terms if supplied with 
amplifier. 

COLLARO ItC54 3- SPEED AUTO - 
CHANGERS with Studio Pick -ne. 
Brand New. For 110 v. 50 c.p.s. A.C. 
mains. Price with 110 v. to 200 -250 v. Auto 
'Trans. only £7/15i -. Carr. 7_6. 

C'OLLARO RC/456 4- SPEED AUTO - 
CHANGERS with high fidelity Studio 
Pick -up. Latest model. Brand new. 
Cartoned. For 200 -250 v. 50 c.p.s, A.C. 
mains. Our price £8/1916, carr. 5 6. 

I.G3 3 -WATT GRAM AMPLIFIER 
For. -usé. with above or any other single 
or auto- change units. A double wound 
mains transformer ensures that chassis 
and pick -up input are not " alive." 
Latest type B. V.A. valves used. Output for 
2 -3 ohm speaker. For 200 -250 v. 50 c.p.s. 
A.C. mains sensitivity 250 m.v. Indiscern- 
ible hum. Size : 6 -41- -din. Controls : Vcl. 
and Tone with switch. Guaranteed 12 

months. Only 69'9. 
SUPERIIET FEEDER UNTT. Design of a 
high quality Radio Tuner Unit (specially 
suitable for use with any of our Ampli- 
(fers): Delayed employed. The 
Cn s Gram posinlControls 

re Tuning, W.Ch. and Vol. 
250 v. 15 mA. H.T., and L.T. of 6.3 v. 1 amp. 
required from amplifier. Size of unit ap- 
prox. 0 -6 -7in. high. Simple alignment pro- 
cedure. Point -to -point wiring diagrams, 
instruction and priced parts list with 
illustration, 216. Total building cost, 
£4/15/ -. For descriptive leaflet send S.A.E. 
LINEAR L45 MINIATURE 4:5 WATT 
QUALITY AMPLIFIER. Suitable for 
use with Collaro, B.S.R. or any other 
record -playing unit, and most micro- 
phones. Total negative feed -back 12 db. 
Separate Bass and Treble Controls. For 
A.C. mains input of 200 -250 v. 50 c: ce, 
Output for 2'3 ohm speaker. Three minia- 
ture Mullard valves used. Size of unit 
only 6- 5 -50m. high. Chassis is fully 
isolated from mains. Output for 2 -3 ohm 
speaker. Guaranteed for 12 months. Only 
£5./19/6; or Deposit 22'- and five monthly 
payments of 22 -. Illustrated leaflet 3d. 

LINEAR DIATONIC' 10 WATT 
HIGH FIDELITY PUSH -PILL, 
ULTRA LINEAR AMPLIFIER. Nei' 
200- 230 -250 v. 50 c /es. A.C. Mains. Valve 
line -up ECC83, ECC83, EL84, EL84, EZ81 
miniature Mullard. The unit has self -con- 
tained Pre -amplifier /Tone Control stages 
and separate Bass and Treble Controls. 
Independent ` Mike' and Gram input 
sockets are provided. Size is only 10 -0 -bin. 
Output Matchings for 3 and 15 ohm 
speakers. Finished in attractive stowed 
Blue -Grey hammer. Only 12 GNS. 
or Deposit 26'9 plus 10:'- cart. and 0 
monthly payments of 26,!9. Leaflet 3d. 

R.S.C. 4 -5 WATT AS 
HIGH -GAIN AMPLIFIER 

A highly -sen- 
sitive 4 -valve 
quality amp- lifier for the home, 
small club, 
etc. Only 50 
Millivolts in- 
put ' is "re- 
quired for 
full output 
so that it is 
suitable for 
use with the latest high -fidelity pick -up 
heads, in addition to all other types of 
pick -ups and practically all mikes'. 
Separate Bass and Treble Controls are 
provided. These give full long- playing 
record equalisation. Hum level is 
negligible being 71 db. down. 15 db. 
of negative feedback is -used. H.T. of 
300 v. 25 mA. and L.T. of 6.3 v. 1.5 a. 
is available for the supply of a Radio 
Feeder Unit, or Tape Deck preampli- 
fier. For A.C. mains input of 200 -230- 
250 v. 50 c(cs. Output for 2 -3 ohm 
speaker. Chassis is not alive. Kit 
is complete in every detail and includes 
fully punched chassis (with baseplate) 
with Blue hammer finish and point - 
to -point wiring diagrams and in- 
structions. Exceptional value at 
body £4115/ -, or assembled ready foe 
use 25,'- extra, plus 3:6 carr.; or Deposit 
22:6 and 5 monthly payments of 2216 
for assembled unit, 
LT45 HIGH QUALITY TAPE DECK 
AMPLIFIER. For All Tape Decks with 
High Impedance, Playback and Erase 
Heads, such as Lane, Truvox, Ready for 
etc. Or for Collaro, Brenell, Use. ONLY 
etc. Type of Deck should 
he stated when ordering GNS. 
Output is 4;5 watts. For 
2-3 ohm speaker. For A.C. Carr. 7/6 
Mains 230 -250 v. 50 c,'cs. Positive compen- 
sated identification for recording level by 
Magic Eye. Recording facilities for 15, 71 
or 3in. per sec. Automatic equalisation 
at the turn of a knob. Linear frequency 
response of 3 db., 50- 11,000 cues. Nega- 
tive feed -back equalisation. Minimum 
hum.- High output with completely 
effective erasure and distortionless repro- 
duction.- Sensitivity is 12 millivolts. Any 
kind of crystal microphone is suitable. 
Only 2 millivolts minimum output re- 
quired from Recording head. Provision is 
made for feeding a P.A. amplifier. Illus- 
trated leaflet 6d. Special price quoted for 
above With Deck. 

R.S.C. 30 WATT ULTRA LINEAR 

HIGH -FIDELITY AMPLIFIER A10. 
A highly sensitive Push -Pull, high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response ± 3 db. 
30- 30,000 c /cs. A specially' designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used, EF86, 
EF86, ECC83, 807, 807, GZ33. Separate 
Bass and Treble Controls are provided. 
Minimum input required for full output 
is only 12 millivolts so that ANY KIND 
OF MICROPHONE OR PICK -UP 
IS SUITABLE. The unit is designed for 
CLUBS. SCHOOLS, THEATRES, 
DANCE HALLS or OUTDOOR FUNC- 
TIONS. etc. For use with Electronic 
ORGAN, GUITAR, STRING BASS, 
etc. For standard or long -playing records. 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT. 
An extra input with associated vol. 
control is provided so that two separate 
inputs such as Gram and ' Mike ' can be 
mixed. Amplifier operates on 200 -250 v. 
50 cos. A.C. Mains and has outputs for 
3 and 15 ohm speakers. Complete kit of 
parts with fully punched ONLY chassis and point -to -point 
wiring diagrams and in- 

10 GNS. structions. If required 
cover as for A8 can be 
supplied for 17/6. The Carr. 10 /- 
amplifier can be supplied,- factory built 
with 12 months' guarantee. for £12/19/6. 
TERMS: DEPOSIT 35/9 and 9monthly 
payments of 281111. 

R.C.A. 20 WATT RE- ENTRANT 
SPEAKERS. 15 ohms or 600 ohms match- 
ing. For Outdoor work. Only 8 GNS. 
P.M. SPEAKERS. All 2 -3 ohms, lin. 
Goodmans, 17/9. 61in. Goodmans wafer 
type, 16'9 8in. Rona, 19/9. loin. Elac, 
2619. 12in. Plessey, 29/11. loin. W.B. 
" Stentorian " 3 or 15 ohms type HF1012 
10 watts, hi- fidelity type. Recommended 
for use with our A8 amplifier, £4110,'9. 
12ín. Plessey 3 ohms 10 watts, 59/6. 

PLESSEY DUAL CONCENTRIC 12in. 
15 ohm HIGH FIDELITY SPEAKER 
with built -in tweeter (completely separate 
elliptical speaker with choke -, conden- 
sers, etc.), providing extraordinarily 
realistic reproduction when used with 
our A8 or similar amplifier. Rated 10 
watts. Price complete, only £5/17/6. 
M.E. SPEAKERS 2 -3 ohms, 8fn. R.A. 
Field, 600 ohms, 1119. 

P.M. SPEAKERS, 2-3 ohms; Suitable 
for use with L45, A5 or A7 amplifiers. 
Elac 7 x 4ín. elliptical, 19/9. Celestion 
6'in. with high flux density magnet, 
19/9. 12ín. Plessey, 29/11. 12in. Plessey 
with high flux density magnet, 47/9. 
The latter is especially recommended. 

R.S.C. 3-4 WATT A7 
HIGH -GAIN AMPLIFIER 

For 230 -250 v. 50 c /cs. Mains input. 
Appearance and Specification, with 
exception of output wattage, as A5. 
Complete Kit with diagrams, £3115' -. 
Assembled 22:6 extra. Carr. 316. 

THE -SKYFOL'R T.R.F. RECEIVER 
A design of a 3 -valve Long and Medium 
wave 230 -250 i-. A.C. Mains receiver with 
selenium rectifier. It consists of a 
variable -Mu high-gain H.F. stage followed 
by a low distortion anode bend detector. 
Power pentode output is used. Valve 
line up being 6K7, SP61, 6V6G. Selectivity 
and quality are well up to standard, 
and simplicity of construction is a special 
feature. Point -to -point wiring diagrams, 
instructions and parts lists, 1/9. This re- 
ceiver can be built for a maximum of 
£419(6, including attractive Brown 
or Cream Bakelite or Walnut veneered 
wood cabinet 12 x 61 x 51in. 

Terms : C.W.O. or C.O.D. NO C.O.D. under £1. Post l'9 extra under £2 ; 2/9 extra under £5. Open 9 to 5.30 Sat= until 1 p.m. Catalogue 6d., Trade List 5d. S. A.E. with all enquiries. 
Personal Shoppers (Not Postal) can also be supplied by Messrs. Viiiers (Middlesbro ), Linthorpe Rel., Middlesbrough, 

RADIO SUPPLY CO. 32, 
LST,13 

LEEDS, 2i 
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ALL MAINS AMPLIFIER 

®19/6 
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Construct a powerful three -valve 
mains amplifier. Ideal for dances, 
parties, etc. Complete less chassis, 
cabinet and speaker (available if 
required). Data 116 (free with parts). 

W.D. CIRCUIT DETAILS 
Diagrams and other information 
extracted from official manuals. All 
116 per copy, 12 for 151 -. 

R.109 
A.1134 78 receiver 
BC.348 76 receiver 
BC.312 R281ARCS 
R.103A R1116!A 
BC.342 RA -1B 
RA -1B AR88D 
R -208 AN'APA -1 
R- 1155 78 
R -1124A 76 
R- 1132A!!R -1481 R.T.18 
R -1147 CAY-86-AAM- 
R-1224A RADAR 
R -1082 A.S.B. -3 
R -1355 Indicator 62A 
B.C.1206 -A B Indicator A.S.B.3 
B -455 -A (or -B) Indicator 62 
B -454 -A (or -B) Indicator 6K 
B -453 -A (or -B) R.F. unit 24 
Transmitter T1154 R.F. unit 26 
Fifty -eight walkie R.F. unit 25 

talkie R.F. unit 27 
Frequency meter Wireless set No. 19 

B.C.221 - Demobbed valves 

MAKING A SOLDER GUN 
A 7- second sol- 
der gun of the 
type costing £3- Y £4 was described 

ti in Prac. Mech. 
Only two essential parts 
are required -(a) trans- 
former and (b) push 
switch. These we can 
supply at 11/6, plus 2/- 

.- post. The rest of the 
parts you will have in your own 

junk " box. Copy of the article 
concerned given free with the kit. 

CLOCK CASE. 
Also suitable for 
barometer or 
other instru- 
ment. Nicely 
polished. Price 
4'6. post and 

iì packing l'6. 

Clock numerals 
to suit these 
cases etched on 
metal, 26. 
Post Od. if 
ordered crepar - 
atelY N 

TRANSFORMERS SNIP 

9388 OEBEbOMMEREisMMEEEBOOMMEB 

Complete T.Y. 
Commercialising Outfit 

Sent for 14/6 

Hundreds of people have already 
fitted our T,V. converter and now 
enjoy BBC & ITA programmes - 
you can do the same. Our outfit 
contains : ITA Converter -ITA 
Aerial 6ft. Co -ax Down Lead - 
Interference Suppressor- Illus- 
trated detailed instructions- 
nothing else to buy, all for £8 /10'0, 
carriage and insurance 4/6 or 10;- 
deposit and 9 monthly pay- 
ments of £1. 

MOTOR FOR MAINS-WORKING 

X 

September, 1957 
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THE SKYSEARCHER 
An all mains set foe 

- 19/6 

Powerful electric motor, size 3fn. long by tin. dia- 
meter with speed varier suitable for operation on /off 
standard A.C. mains. Ideal for driving fan model, 
car heater, dryer, etc., etc. Don't miss this snip, 
12/6, plus 21- post and insurance. Stand not included. 

THIS MONTH'S SNIP 
THE OCTAVIAN 

HIGH FIDELITY 
AMPLIFIER 

3 valve 4 watt with 
frequency response 
better than 40- 15,000 
C.F.S. Control panel 
size 8 x tin. comes 
fixed to chassis but is 
intended for inde- 

pendent mounting. Separate bass and treble 
controls giving fullest variation of cut and lift. 
Separate switch, - absolutely no mains hum. 
Remarkable value at £4!19'6. 

The "CRISPIAN" 
Portable Radio 

Standard tapped 
mains input. Out 
put 6.3 at 3 amp. 
5 v. at 2 amp. 
and 350 -0 -350 at 
60 milliamps. Ex- 
equipment but 
guaranteed per- 
fect, 8)6 plus 2/0 
post & packing. 
(Note this trans- 
former is a half 

EE shrouded drop -thi ough 
stand up as illustrated.) 

93EBE1EBEBOMEEMESEI3 stESOMEPEBEI3E$E13EBEEMEROO 

ype not 

A 4 -valve trolly 
portable battery se 
with very many 
good features as 
follows:: Ferrite 
rod aerials, low 
consumption valves. 
superhet circuit 
with- A.V.C. - ready- 
built and aligned 
chassis if required, 
beautiful two tone 
cabinet covered 
with I.C.I. resin 
and Tygan. Guaran- 
teed results on long 
and medium waves 
anywhere. All parts, 
including speaker 
and cabinet, are 
available separately 
or if all ordered to- 
gether the price is 
£7/15/- complete, 

post and ins. 3'6, ready -built chassis 30' extra. 
Instruction booklet free with parts or available 
separately, price 1/6. 

TRANSISTORS 
Red Spot replaces 
Nullard OC71, etc., 

Blue spot suitable 
H.P. up to 1.6 Mrs, 
15/- each. 
White spot up to 2.5 

20' , 
Mallard OC71, 20l -. 
Mullard 0072, 30' -. 

This is a 2 -valve plus -metal rectifier 
set useful as an educational set for 
beginners, also makes a fine second 

-set for the bedroom, workshop, etc. 
All parts, less cabinet, chassis and 
speaker, 19)6. Post & ins. 216. Data 
free with parts or available separ- 
ately. 1/6. 3 -valve battery version 
also available at the same price. 

HUGE MINISTRY PURCHASE 
R.1155- yours. for £2 down 

Frequency 75 kc /s to 18 Mc - 
valves -metal case -robust receiver -cost 
o ver 
£b'0 to 
make - 
w i l l 
g i v e 
Years of 
service, very 
little used. 
meats of £2. 
Carr. & transit case 15- ertra. 

Price £10 or 5 pay- 

FLUORESOENT LIGHTS 

These are a complete fluorescent 
lighting fitting. Built -in ballast and 
starters-stove enamelled white and 
ready to work. Ideal for the kitchen, 
over the workbench and in similar 
locations. 
Single 40. 4ft. 3in. long, uses a 40 
watt tube. Price 3916 complete with 
tube, Carriage and ins. up to 150 
miles 6 :6. Up to 250 miles 8/6. 
Min 20. Uses 2 20 -watt standard 
tubes. Price 39(6 with tubes: Carriage 
and ins, up to 150 miles 6 /6ï. Up to 
250 miles 8:6. 

YOURS FOR 30- DOWN 

.MULLARD AMPLIFIER "510" 
A quality Amplifier designed by 
Mollard. Power output exceeds 10 
watts. Frequency response almost 
fiat from 10 to 20,000 C.P.S. For use 
with the Acos " Hi G " and other good 
pick- -ups. Made up and ready to work 
is £12.10.0 or £1.10.0 down and 8 pay- 
ments of £1.10.0, plus 10 carriage and 
insurance. 

DULLARD PRE -ADP we are 
pleased to offer as a ready -made 
unit. It uses the low hum :noise 
high gain pentode type EF86. It takes 
its power supply from the amplifier 
and incorporated 2 switches to pro- 
vide immediate compensation, for 
radio, microphone, L.P. and 78 
records, The price of this unit is 
£4. Post and insurance 36 extra. 

EEOEEEBESEBOESOOOEffMOELeEPOEBEBE$EB E3 BEBOOOOOOEB®MEHMEBOe 
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ELSUlS r 
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It is a hall light as 
well as a double chime 
and you can make it 
in a couple of even- 
ings for the total cost 
of only 19;6 includ- 
ing, instructions, post, 
etc., 2/- ; data acai able 
separately price 2' -, 

MAINS -MINI 

Uses-, high- efficiency coils, cot ers 
long and Medium wavebands and ; 

fits into the neat white or blown 
bakelite cabinet -limited quantits'1 
only. All the parts, including cabinet, 
valves, in fact, everything, £4r10'0,ß 
plus 3/6 post. Constructional data 
free with the parts, or available 
separately, 1/6. 

CONNECTING WIRE 

P.V.C. covered^in iceft. coils --2'9 a 
coil or four coils different colours, 
10/- post free. 

SENT FOR £1.10.0 DOWN 1 

M E% tEEEEEE ,.EEEEEEEEEEEEEE;tEEEEEEE %:EPEE 

BARGAINS TO CLEAR w 
Superhet 5v. AC /DC Chassis. 
Medium and two short. Unused. Less E 
valves. Uses standard octal range. E 
Coil pack worth more. 2 7/6. Carriage Ri 

BE CAUGHT LIKE THIS 

1, lr_ 
\ , ' m....` e 

CAR STARTER CHARGER GEAR 
All parts to build 6- and 12 -volt charger which can be connected to a " flat " battery and will enable the car to he started instantly. Kit comprising the following : 

Mains transformer ,., ... 22,6 
3 -amp rectifier ... 

.. 
1716 Regulator Stud Switch ... 

Resistance Wire .. ... ... 2'- Resistance Former ... ... , . 26 Mains onoff Switch .. 2,6 0-5 am. Moving Coil Meter .., 
,.. ,,. 

12'6 Constructional Data 1'6 or if bought all together price is 62/6, plus 26 post and packing. 

CABINETS FOR ALL 
The CONTINA 
Another addition to 
our range of cabinets. 
This is of new revolu- 
tionary design, styled 
after the best of con- 
tinental radios. Ex- 
ternally, it is finished 
in highly polished dark 
walnut veneer, with 
panelling picked out 
in gold. Interior is of 
rame very high stan- 
dard,its veneer being 

light mahogany which contrasts nicely with the -dark 
walnut and generally gives a very pleasing appear- 
ance. The doors slide on metal runners and are fitted 
with gold insert finger plates. A really excellent 
cabinet for any home -size aft. 1 &in. long Oft. 3in 
deep, 2ft. 1 }in. high, including legs which are 101n. from floor. Motor board 12 }m. x 17ín., equipment aper- ture 173 x Clin. gives ample space for Bin. speaker. 
Ample storage space for. recordings. Price £19119-, carriage and insurance 20; -. 

5 -VALVE SUPERHET 
Yours for only St down 

Chassis size approx. 91 x 7i x 8i-in. 
First -class components. A.C. 
mains operation. Three waves 
(medium and two shorts). Complete 
with 'five valves, ready to work. 
New and unused. Cash price 85 /19/6 
or £1 down and 6 payments of £1 (care. and ins. 7:7). - 

4 -SPEED GRAMOPHONE 
AUTO- CHANGER 

Latest types by all famous makers are invariably in stock at competitive 
prices. B.S.R. Monarch, Garrard, 
etc. Latest models from £8!10- or 
deposit £110.'- and 8 payments of £1, plus 5/- carriage and insurance. 

FREE THIS MONTH 
Our new booklet, " The Thermal 
Delayed Vacuum Relay," giving 
many interesting circuits. Given free with orders or send stamp 
for your copy. 

Turret Tuner 
Brand new stock, not sur- 
plus, with coils for Band I 
and III complete with 
valves PCC84 and PCF80- 
LF.- Output 33/38 Mc's 
with instructions and cir- 
cuit diagram, 79/6. With 
knobs 3/6 extra, post and 
insurance 216. 

6 /6. 
Superhet 7t. 5 Lend Chassis. 
H.F. stage. Unused.. Less valves and 
power pack. Slightly soiled. Coil CO 
pack worth twice as much. £2115/ -, 
carriage and insurance 7/6. 

.1 mfd. 350v. small tubular metal ES 
cased type, made by Dubilier.- 2/6 E per doz. 
Germanium Diodes. BTH. With 
wire ends. 10d- each or 9i- doz. E 
Superhet Coils. Long and medium. E 
Per 
Aerial 

set 
and 
36. E 

oscillator circuit included. E 

Midget I.P. Coils, dust cored, size 
Olin. x lin. 465 Re's. 5/6 per pair. 
Standard size IF. Coil, dust cored. 
465 Reis. 4'6 pair. 
Coil Pack for superhet. 465 Kc /s I.F. 
Medium and 2 short waves. 9/5. 

X 

Cathode Ray Tube. VCR97. Instre- E ment type. New. 7/6 each, carriage 

ffl 

500 watt Isolation Transformer, 
Mains in, mains out. (Make servicing 
safe.) 69/6, post 6/6. 

50 assorted resistors. Well mixed 
and useful values. 1 watt. Price 6,6 
per 50. 1 and t watt 616 per 50. 
Bakelite 5 amp. electric wall 
switch. " Hicraft." Id. each or 8/- 
per dozen. 
Series, parallel and off -electric wall 
switch made by Crabtree. Price 3i3 
each or 13/6 per doz. 
Amplifier, ex- Government unit 1134 
contains one double triode and one 
triode. 616, post and insurance 2/6. 
Battery re- activator. If you use a 
battery portable this will save you 
pounds, operates from A.C. mains. 
25' -, post and insurance 2/6. 

5 core flexible cable 230v, cores. 
Price l0d, per yard. 
Mains Lead. Metal screened to stop 
interference. 9d. per yard. 
10 core flexible cable. 230v. cores. 
Price 116 per yard. 
Mullard 510. Output transformer. 
27/6, plus 216 post and packing. 
Mullard 510. Mains transformer. 
296. plus 2'6 post and packing. 
Hand magneto generator, as used 
on telephones. 9/8. 
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ORGANTONE PARCEL 39/6 63 
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Here is an opportunity to build a fine set at a low figure, the parcel con- tains all the essential parts as follows: Punched and prepared chassis with scale pan -coloured 
glass dial with fixing cushions - drum drive and spindle -mains trans- former- volume control -tone con - trol -5 -valve holders -circuit dia- gram and instructions. Limited quantity only for 39/6, plus 3/6 post and ins. 

ELECTRONIC PRECISION EQUIPMENT, LTD. 
266, London Road, 

Croydon. 
Phone : CRO 6558 

Half day, Wednesday. 

Post orders to E.P.E., LTD., Dept. 7, Sutton Road, Eastbourne 
42-46, Windmill Hill, 152 -3, Fleet Street, 

- E Ruislip. Middx. E 4. Phone RUISLIP 5780 
Half day, Wednesday. 
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29 Stroud Green Road. d Finsbury Park, N.4. E Phone : FLEet 2833. ( Phone : ARChway 1049 Half day, Saturday. f Half day, Thursday. E 
EEEEEEFf3EEEEE..E:t FRIEEErEEE %.EE®EE 
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A fidelity " TAPE RECORDERI 
WITH EVERYTHING - EXCEPT A HIGH PRICE' 
TESTED AND APPROVED AT THE TRUVOX LABORATORIES 
IT INCORPORATES The NEW TRUV OX Mk. IV TAPE DECK together with the " fidelity " MODEL HF,TR2 TAPE AMPLIFIER (both illustrated on 

page), and a Rola 10in. x lin. P.M. SPEAKER. 
PRICE ... Including CRY o- ) TAL MIKE and 1,209ft. reel of S BEFORE CHOOSING YOUR TAPE RECORDER YOU) PLASTIC TAPE. S SHOULD HEAR THIS MODEL- TRULY " Hi -Fi " RECORDINGS) 

ARE OBTAINABLE and it is comparable to much higher 
priced Recorders. 

/ OR£3 EXTRA WITH 
S.A.E. I Alternatively send .A.E for ILLUSTRATED LEAFLET, 

) 
1 I 

_ ` REV. COUNTER. 
CREDIT SALE : Deposit £12/8 and 9 m' thly payments of £410:8. 

1 

(Plus £1101- carriage and insurance, of which HIRE PURCHASE : Deposit £2415/- and 12 monthly payments 
1 

£1 is refunded on return of Packing case.) of £215111. 

£49.10.0. 

The "fidelity" TAPE AMPLIFIER 
Model HF /TR2 WITH POWER 
SUPPLY UNIT 
PRICE £16.0.0. 
Carr. and ins. 

5 / -.) 
I1.P. TERMS : 

Deposit £8 and 9 
months of £1. 
CREDIT TERMS: 
Deposit £4 and 9 
monthly payments of £11914. When ordering, 

of deck in use. Send S.A.E. for full 

ón he supplied 
t correctly 
operate with 

many Tepe Decks. 

please advise make 
details. 

HOME CONSTRUCTORS 
1 We can supply a COMPLETE KIT OF PARTS to build this TAPE AMPLIFIER for £12 (plus 5/- Carr- and ins.). The Assembly Manual, I !Practical 

WE 
Diagrams, 

SPECIAL 
available 

PRICES TO 
2/6. 

OF TAPE EQUIP -1 
1 MENT (i.e., buyers of Deck and Amplifier together, etc., etc.). SEND 
YOUR ENQUIRY TO US ... H.P. and CREDIT SALE TERMS ARE 1 

I AVAILABLE. 
.1 

MODERNIZE YOUR OLD RADIOGRAM 
The NEW ARMSTRONG 
PB. 409 A.M./F.M. Radiogram 
Chassis 
" A chassis for those who want 
the highest quality." A 9- 
valve line up employing the 
latest MULLARD preferred - 
type valves. Provides com- 
plete coverage of the V.H.F.! 
F.M. Transmissions plus the t 
Short, Medium and Long Wave- 
bands. Has Push -Pull Out- 
put with. Negative Feedback for 6 
watts peak Output. Quick Action " Piano 
Key" Selectors and separate Bass and Treble 
Controls. Has " Magic Eye " Tuning Indica- 
tor. Dimensions lain. x Olin. x Bin. high. Dial size Min. a 51.M. 
PRICE 4n0 $ Q, Credit £7.7.0 and 9 monthly payments of £2.14.0. 
(Plus 6/- cars. & ins.? H.P. 814.14.0 and 12 monthly payments of £1.7.3. 

SEND S.A.E. FOR ILLUSTRATED LEAFLET. 

STERN'S "F.M." TUNING UNIT 
A 5 -valve Tuner incorporating the latest 19.0 
Mullard Permeability Tuning Heart 
and. a " Magic Eye " Tuning Indicator. 
PRICE ASSEMBLED £1410 ..0. READY FOR USE 

(Plus 7/6 carriage and insurance.) 
TERMS : (a) Hire Purchase : Deposit 
£7.5.0 and 9 monthly payments of 1814. 
(b) Credit e Deposit £3.12.6 and 9 monthly 
payments of £1.6.7. 

The NEW TRUYOX MkIV TAPE DECK 
UNDOUBTEDLY ONE OF 
THE BEST DECKS ON TILE 
MARKET. 
PRICE (Plus 1O1- 

£27 6. 0. s'aM1r and 

CREDIT TEEMS : Deposit 
£61171- and 9 monthly payments 
of £21101 -. 
11.P. TERMS: Deposit £13.Q3/- 
and 12 monthly pa yinents of 
£1,514. 
WE ALSO HAVE A FEW DECKS 
WITH REV. COUNTERS. Príce£30/ 91- 

Send S.A.E. for details. 

A TAPE PRE -AMPLIFIER 
and ERASE UNIT 

STERN'S ODEL 
HF /TR1. A com- pleteIy assémbléd 
Pre -amplifier Iv /th own Power Supply. Can be supplied correctly matched for use with Truvox or Collaro Decks and incorporates Record- ing Level Indicator and Monitoring facilities. Please send S.A.E. with any enquiry. 
lá} 

(Plus 5h earn, 
PRICE 0. and-ins.) 

SPECIAL PRICE REDUCTION WHEN PURCHASED WITH 
TAPE DECK. 

RECORD PLAYERS 
THE VERY LATEST MODELS OFFERED AT 
GREATLY REDUCED PRICES 

Send S.A.E. for ILLUSTRATED LEAFLET 
AN EXCEPTIONAL 

"CASH ONLY OFFER £8.7.6. 
TIIE NEW 4 -SPEED B.S.R. MONARCH 

A " MIXER " Autochanger complete F'< 
with High Fidelity Crystal Turn- " 
over" head. 
Incorporates the Manual Control 
position. 

WE HAVE THE FULL RANGE OF DIJLOI 
CHASSIS IN STOCK 
THE MODEL II,4- .isillus- 
trated but all Chassis and Tuners are similar -send 
S.A.E. for leaflets, H.P. and 
CREDIT SALE TERMS are 
available. 
RADIOGRAM CHASSIS 
These two Chassis are 
really well designed and 
reproduce most excellent 
quality on troth Radio and 
Gram. 

MODEL 11.3. A 3 Waveband AM /FM CHASSIS f20.17.0. 
MODEL I1.4. A 4 Waveband AM /FM CHASSIS 
TUNER UNIT C51,455IS 
TIIE FM r'HF TUNER CHASSIS with self - 

contained Power Supply ... ... ... ... f 17.10. . 
MODEL TER with sel -o ntain d POWER SUPPLY £20.17.0. 
MODEL 11.11. A combined 4 Waveband AMIFM Tuner incor- 

porating a " Hi -Fi " Control Unit -Audio Pre -amplifier, 
which has switching and connections for Tape Replay, 

£29.3.10. 
Hi -Fi " AUDIO AMPLIFIERS 

MODEL G.A.4. A self- contained 4 watt Amplifier 
with adjustable Tone Control Box f9. 9.0. 

MODEL D.P.A.10. A 10 watt Amplifier with 
separate Tone Pre -amplifier Unit incorporating 
Bass and Treble Controls and Gram 
equalising ... £19.19.0. 

Gram equalising, Bass and Treble Controls 

STERN RADIO 
LIMITED 
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COMPLETE KITS of PARTS for the " HI -FI " ENTHUSIAST 
The MULLARD STERN'S "fidelity" PREAMPLIFIER - s THE MULLARD "3 -3" QUALITY 
"5 -10P" MAIN TONE CONTROL UNIT 
AMPLIFIER 

This is the 
very latest 

" Push Pull " design and needs no recom- mendation from us. Our Kit is complete 
to - Mullard's specification. including the 
latest GILSON ULTRA LINEAR OUTPUT 
TRANSFORMER and the entire MOLLARD 
Valve line up. ONLY HIGH GRADE SPECI- 
FIED COMPONENTS are supplied. PRICE 
OF COMPLETE KIT OF PARTS f 1 1.11.0. (Ph &s s çarr. 

"A design for the music lover " 

Briefly it has inputs for all types of 
MICROPHONES. HIGH and LOW GAIN 
PICK UPS and a RADIO TUNING UNIT. 
It incorporates (a) GRAM EQUALISING 
CONTROL. (b) STEEPCOT FILTER, 
e). Continuously variable BASS and 

TREBLE CONTROLS and a variable OUT- 
PUT CONTROL which enables its use with 
any type of Amplifier. 
PRICE OF COMPLETE KIT £6.6.0 OF PARTS (Plus 5,- care. and 
ins.). WE ALSO OFFER IT ASSEMBLED, 
READY FOR USE, £8.0.0. 

THE full SPECIFICATION and PRACTICAL BUILDING INSTRUCTIONS for these 
Units are available for 1r6 each. SPECS IL PRICE REDUCTION. We supply the 
two complete Kits -Mullard 5 -10 and " fide ity " Preamplifier -for £16.16.0. W e also 
supply both fully assembled and ready for use for £19.19.0. Terms are available. 

BRITAIN'S FINEST " Hi -FI" THE MULLARD "5 -10R" WITH 
AMPLIFIER REMOTE CONTROL UNIT 

T.$E' "GENUINE WILLIAMSON 
ST IS THE STANDARD FOER .1 LI. 
A:17f!*1AFFERs ::3:;:G:`\.., 

.. 

s 
e 

s 
s 
s 

Many versions of the Williamson have been 
offered- to.the public at various low prices, 
but the. only Williamson " i the Ampli- 
fier built to the designer's p Ii'ation 
and employing only the very hug i grade : s 
Components, i.e., PARTRIDGE TRANS- b 
FORMERS, CHOKES, etc., that he specifies. O 
It is only in doing this that the ecep -.!r 

é AMPLIFIER 
e 
a a 
a 
u 
s 

1. s 
® iè7èï3 

A small compact Amplifier capable' of 
HIGH QUALITY REPRODUCTION on 

2 both RADIO and GRAM. 
PRICE l'OR COMPLETE KIT OF 
PARTS (6.19.6. (plus 6/6 carr. & ins.) 

® Alternatively supplied ASSEMBLED 
and READY FOR USE, f>3.12.6. O (plus 68 carr. & ins.). 
The Complete SPECIFICATION and 

for 
ASSE116M. BLY DIAGRAMS are available 

Developed from the very popular 3 valve 
3 watt Amplifier designed in the 

s MOLLARD LABORATORIES. We strictly 
e adhere to the specification list ; in addi- 

tion we have added switched equalising 
for L.P. and 78. Records and a position 
for Radio Inputs, plus additional power to 
feed a Radio Tuning Unit. Extremely 
simple to assemble and ideally suitable 
to incorporate with an F.M. Tuner or 
Record Player in a small installation. 

s 
STERN'S "HIGH QUALITY" 8 -10 WATT 

R 

<> Has power 
supply for 

o Radio 
r Tuning 

This is the original complete and very 
uccessful Mullard 5 -10 Push Pull Amplifier 
ut instead of the Controls being on the 

main Chassis we have incorporated them 
nto a small REMOTE CONTROL BOX 

which facilitates mounting into existing 
Cabinets, etc. The Kit is strictly to spesi- ; cation and includes an ULTRA LINEAR 
OUTPUT TRANSFORMER made by 
ELECTROVOICE, in addition the Mains Transformer has extra power available fora ; RADIO TUNING UNIT, 
The REMOTE CONTROL incorporates s 'eperate BASS and TREBLE CONTROLS, 
Mains ON -OFF SWITCH, VOLUME CON- 
TROL, and a 3 position SELECTOR 
SWITCH for Radio Input, L.P. and 78: 
Recorde. A really high grade Amplifier 
apabie of high fidelity reproduction and is very easily constructed from the point -to- point diagrams supplied. 
RICE FOR COMPLETE KIT OF PARTS : 
11.0.0. (Plus 7/6 carr. & ins.) 

Alternatively, the supply 'ASSEMBLED 
nd READY for USE, for f13.10.0. a 
Plus carr. & ins., 7/6.) 

U.P. TERMS, £6.15.0 Deposit and 5 onthly payments of 17.3. e 

tionally high standard that has made. this 
Amplifier so famous, particularly in 
America, is obtained ... WE HAVE DONE u 
THIS ! ! . . and we offer these KITS OP 
PARTS including Partridge and other high s grade Components as follows : - 

a) To build the MAIN AMPLIFIER ONLY 
Illustrated above), L I4. I0.0. t s 

(b) To build the TWIN POWER SUPPLY s UNIT ONLY (insufficient 
space illustrate hill f l 3.10 +0 
(e) COMPLETE KIT to (27.0.0. build both above, 
We will also supply both COMPLETELY 

c 

ASSEMBLED and will be pleased to quote. 
Credit and H.P. Terms are available. The 
complete SPECIFICATION and general s 
ASSEMBLY INSTRUCTIONS are available f or 3/6. 
Our " fidelity " PREAMPLIFIER 
illustrated and described above or alterna- tidy the R.C.A. Pre -amplifies at £16.5.0) l 

is recommended for use with the Williamson. i 

PRICE. 
OF COMPLETE 

carry. & ins.) 
(Plus 51- (7.10.0. 

SUPPLIED ASSEMBLED 
(9.10.0. and READY FOR USE Proved one of the most popular models yet offered to the HOME CONSTRUCTOR. 

Provides excellent reproduction up to 8 watts, employing 6V6's in push -pull. incor- 
porating negative feedback. Provides for use of both 3 and 15 ohm speakers. 
All ASSEMBLY MANUALS include 
Point -to- Point " wiring diagrams and an individual Component Price 

List. Customers can, therefore, buy any part of a Kit. 

P 

to tate t 

seeseewseeess m 

CALLERS ONLY 
We have in stock various designs for 
HOME CONSTRUCTORS including F.M. 

((Tuners, A.M.,F.M. Tuners, Midget. Raw 
dtery Portable, Mains Units et_, err 

oe8 
ei 

® 

é' 

STERN'S "COMPACT 5" AMPLIFIER 

The full specification and PRACTICAL 
GILDING INSTRUCTIONS are available 

or 1.6. 
THIS IS HIGH QUALITY AT EXCEP- 
'IONALLY LOW COST. 

-'S oeosoeee eeeseeeeooeaooesoeeeoees 

(Dept. ,W.) 

109 --& 115 FPLEET ST. 
LONDON, E,CÀ. 

y 
O Expressly dew- 

loped for very 
w ^ 

high quality reproduction of Grams Records and particularly suitable for high quality reproductions of the F.M. transmissions, Two models are avail - able : - 

A)Two-stage Ohigh- sensitivitÿ Amplifier A Three-stage gvers on of the "5-2 ": having SEPARATE BASS AND TREBLE model but in this case having an CONTROLS and designed-to give up to additional stage and incorporating; approx. 5 watts with very pleasing quality. Negative Feedback PRICE £6.16.0. PRICE £6.6.0. (Plus 5(- carr. & ins.) ' (Plus 5;- carr. & ins 
Telephone : FLEet 5812'3;4, t P PowER SuPP7I 71ro o Aerate F i. with these amplifiers is s° available for £2.10.0. £2.15.6 with additional :Power available to Tuner. 
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'See you 

at the 

Radio Show' 
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See you 

at the 
Radio Show' 

'See me 

at the 

Radio Show' 

'See us 

at the 

Radio Show' 

Acos turnover cartridges Series 65 look forward 

to meeting you at the Radio Show. Type 65 -3 will. demonstrate Ins 

high output* and good performance. type 65 -1 may, if he likes the look of you, 

play you a few bars to astound you with his wide range, 

linear characteristics, yet comparatively good output *. 

If you are, incredibly, still a stranger to Acos cartridges, 

you may be formally introduced to them on Stand 213. 

Outputs -Type 65 -1: 0.15 V, Type 65 -3: 1.0 V, at 1 cm :sec velocity, 1000 cis, 

0-472-11 ARE DOING THINGS IN STYLI 

COS MOCO RD LTD. WALTHAM CROSS HERTS. TEL: WALTHAM CROSS 5206 (Loudon subscribers please di al WA4 5206) 
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to the rapid progress in the 
design of wireless apparatus and to 
our efforts to keep our readers in touch 
with the latest developments, we gire 

4. no warranty that apparatus described 
in our columns is not the subject of 
letters patent. 

Copyright in all drawings, photo- 
. graphs and articles published in 

PRACTICAL WIRELESS is specifically 
reserved throughout the countries 
signatory to the Berne Convention and 
the U.S..4. Reproductions or imitations 
of any of these are therefore expressly 
forbidden. PRACTICAL WIRELESS 
incorporates " Amateur Wireless." 

k. 

. 

25th YEAR 
OF ISSUE 

BY THE EDITOR 

CIRCUITS AND WIRING DIAGRAMS 
SEVERAL readers have written to ask whether in our 

constructional details of receivers and instruments we 
could also include a complete wiring diagramk and we 

should like to have the opinion of readers generaV on the 
subject. The number of amateurs who are able to follow a 
circuit diagram has, of course, greatly increased during the 
past ten years, but the annual entry of new recruits to the pastime 
as a hobby must not be overlooked. Many of these have 
probably never seen a circuit diagram before. and to them, of 
course, a circuit diagram is indecipherable. 

We do, as a fact, often give wiring diagrams of the more 
complicated apparatus, but the simpler circuits should easily 
be followed even by a beginner if he has a list of theoretical 
symbols by him, such as is given in our PRACTICAL WIRELESS 
Encyclopaedia, and in such cases we have. omitted the complete 
wiring diagram. There are many who prefer to work from a 
circuit and if a beginner is to make any progress he should 
endeavour to work from them. In his early stages, a wiring 
diagram is of assistance. Wiring diagrams, however, occupy 
space, and we endeavour each month to include as many subjects 
as is possible. We have no objection, however, to including 
wiring diagrams if there is a general demand and we are always 
glad to assist readers who encounter any constructional 
difficulties. Will you please let us have your - views? 

B.S.R.A. EXHIBITION - 

THE British Sound Recording Association this year celebrates 
the 21st Anniversary of its foundation, and its 9th Annual 

Exhibition and Technical Convention will be held this year at 
the Waldorf Hotel, on September 20th to 22nd. Once again, 
we express the view that important though this association is, 
it should link up with the Radio Industry Council (not R.M.A. 
as referred to last month). It would gain in strength by doing 
so, and its products and activities - would be brought to the 
attention of a far wider public if it was held as part of the 
exhibition at Earls Court. It is almost impossible to stage a 
national exhibition in the rooms of a hotel. Indeed, such an 
exhibition advertises its smallness and the daily press is hardly 
likely to take notice. As part of the National. Radio Show, 
it would have the advantage of the very considerable and effective 
publicity arrangements of the R.I.C. We commend the suggestion 
to the B.S.R.A. for consideration. 

THE RADIO SHOW 
THE Radio Show this year takes place at Earls Court and 

opens` on August 28th (not August 24th as stated)---a 
few weeks after publication of this issue. It is the 24th Exhibition 
of the series and the exhibition closes on September 7th. We 
extend a cordial welcome to all our readers to visit us on our 
Stand No. 117, where our staff will be in attendance to answer 
technical queries.-F. J. C. 

Our next issue. dated October, Trill be published on Sept. 61/T, 
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Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of May, 1957, in 
respect of receiving stations situ- 
ated within the various 
Regions of England, 
Scotland and Northern 
The numbers include 
issued to blind persons 
payment. 

Postal 
Wales, 

Ireland. 
licences 
without 

Region Total 
London Postal ... 1,157,196 
Home Counties 1,164,650 
Midland 887,846 
North Eastern ... ... 1,166,250 
North Western ... 864,771 
South Western ... ... ... 734,694 
Wales and Border Counties ... 462,925 

Total England and Wales 6,438,332 
Scotland ... 832,810 
Northern Ireland ... 193,416 

Grand Total 7,464,558 

New Marconi ADF for Hunting 
Clan Britannias 

A GREAT deal of interest has 
been aroused in aviation 

radio circles by the new Marconi 
Type AD712 Automatic Direction 
Finder, which was demonstrated 
for the first time in public in 
January of this year. Now follows 
the announcement that Hunting 
Clan Air Transport Ltd. has 
ordered the AD712 for its new 
Bristol Britannias, which are due 
to begin flying on scheduled air 
routes in 1958. 

The AD712 was chosen for 
these aircraft because of its 
simplicity of operation and control. 
The unique completely automatic 
crystal reference tuning with which 
it is provided makes it particularly 
suitable for pilot operation in 
modern high -speed transport 
planes. 

Dial 9822 for Weather 
' ATHEN" the new telephone 

vY If weather service in Belfast 
was inaugurated by the Post- 
master- General, Rt. Hon. Ernest 
Marples, M.P., he recorded the 
first weather forecast to be 
available to any telephone sub- 
scriber in Belfast who dials 9822. 

This has been made possible by 
the new type of equipment adopted 
for this service : simple and 
robust, and requiring the very 
minimum of time for recording and 

By " QUESTOR " 
putting into operation by non- 
technical staff. 

The heart of the new installation 
is basically the weil -known Emi- 
dicta dictating machine, and it was 
chosen by the Post Office for this 
service because of its established 
reliability and its flexibility in 
meeting the specialised P.O. re- 
quirements both technically and 
operationally. 

Instead of an endless loop of 
tape (which is rather cumbersome 
in operation and requires both 
time and experience for editing, 
jointing and setting up on the tape 
equipment), the Emidicta uses a 
circular 1lin. flexible plastic disc 
coated with magnetic material and 
carried on a turntable. This 
provides for anything up to six or 
12 minutes of recording if required. 
Forecasts are recorded directly on 
the disc and are ready for im- 
mediate playback merely by the 
adjustment of two switches to suit 
the length of the message. 

Cloud Bouncing 

y E T another unusual 
scheme is reported 
from the U.S.A. 
where experiments 
have been carried 
out in bouncing 
signals off man- 
made clouds of 
ionised gas. The 
U.S. Air Force are 
conducting t h e 
experiments 
i n conjunction 
with amateurs 
and the 14 and 148 
Mc /s bands are 
being used. The 
experiments a r e 
being carried out 
as a result of 
reports that during 
the experimental 
tracking of art 
Aerobee rocket a 
cloud of gas was 
detected by radar 
and it is desired to 
prove whether or 
not this was a 

coincidence. Distances of 700 
miles will be possible for the 
" bounced " signals, and nitric 
oxide gas is to be released by 
rockets to form the " clouds." 
BBC Service In Swahili 

oN June 27 the BBC in- 
augurated a twice weekly 

service in Swahili directed to 
East Africa. This follows the 
introduction three months ago of 
a similar service in Hausa to 
West Africa which has proved 
to be highly successful. 

T h e programmes (fifteen 
minutes in duration) are trans- 
mined on Tuesdays and <Thurss- 
days at 09.45 GMT on 21,630 
kc /s in 13 metre band, : and 
25,720 kc /s in 11 ! metre band. 
They will include reviews of the 
news, reports on events and 
developments of interest to East 
African listeners, and reports or 
the activities of East Africans in 
the United Kingdom. 
VHF Network in Wales 
A NEW VHF sound broadcast- " ing station for north -east 

Wales will be built on '.'a site 

A novelty by Millard. A coin rests on the plate, and 
if the hands are clapped the coin jumps and turns over. 
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1,800ft. above sea level- at Cyrn- 
y-Brain. near Llangollen, and 
some eight miles west of Wrex- 
ham. The station will be known 
as Llangollen. Building work 
will start as soon as possible. and 
it is expected that the station 
will be completed by the autumn 
of nest year. It will transmit the 

PRACTICAL WIRELESS 

15.000. an increase of 36 per 
cent. on May. 1956. and of seven 
per cent. on April this year. 
Radio receiver sales, at 87,000, 
showed an increase of 24 per 
cent. on May. 1956. and of 
1.1 per cent. on April this year. 

Retailers' sales in the first live 
months of the year have con- 

tinued at a higher 
level than in the correspond- 
ing period of 
last year. Tele- 
vision and radio 
receiver sales were 
both up by 21° per 
cent. and radio- 
gram sales . by 41 
per cent. - 

Slot Aerial Results 
EXTRA - 

ORDINARY 
reports are often 
received of the 
performance o f 
slot type aerials. 
The latest report 
comes from the 
well -known firm of 
.1. -B e a m Aerials 
who have installed 
on the roof of 
their factory in 
Northants a new 
slot arrangement 
designed for work 
on the 10 metre 
band. The accom- 
panying illustra- 
tion shows the 

10 -metre slot aerial on the roof of J.- Bear t installation, and it 
Aerials factors in Northants. is reported that 

enthusiasts in the 
L.S.A. report that they have 
received the strongest signals ever 
from this country since the 
installation of this aerial. 

-Home, Light and Third Pro- 
grammes. and Network Three_ 

Llangollen will be the fourth 
BBC VHF sound broadcasting 
station to be built in Wales and 
will serve some 270,000 people 
in the Principality. This will 
bring the coverage of the VHF 
service in Wales up to 90 per 
cent. of the total population. 

Radio and TV Sales 
RETAILERS' sales of radio 

and television sets and 
radiograms in May were higher 
than in April, and higher also 
than in May, 1956. according to 
the monthly retail survey of the 
British Radio Equipment Manu- 
facturers' Association. 

Sales of television receivers 
v.ere 68.000, an increase of 
28 per cent. on May last year 
and of three per cent. on April, 
1957. Sales of radiograms were 

High Temperature Rectifier 
THE G.B.C. of America 

announce that they have 
successfully, operated a silicon - 
carbide rectifier at temperatures 
from - 100° to -F 1,200'F. Pre- 
viously the highest temperature 
was 500`. It is reported that the 
high temperature is the result of 
using combinations of materials 
instead of a single material, 
generally silicon or germanium. 
It is emphasised that this high - 
temperature rectifier is still in the 
laboratory stage. 

Micro- miniaturisation 
DR. C. BRUNETTI at a 

recent Institute of Radio 
Engineers contention referred to 
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" insect- sized " electronic cir- 
cuits. This -Will be achieved by 
stripping dow =n miniature com- 
ponents. He pointed out that 
most components are merely in- 
sulation and air: and that even 
in the transistor the ratio of 
volume of active element to that 
of the case is extremely small. 
To the active part of the resistor 
is added first connecting leads, 
then an insulating cover many 
times the size of the active por- 
tion. He suggested that we might 
create circuits out of only the 
active materials then put the 
entire circuit in an insulating 
block. 

New Semi- conductor 
INVESTIGATION is- being 

carried out in the U.S.A. on 
" chloroplasts." These are pieces 
of chlorophyll washed- out of 
tobacco, spinach. beet and turnip 
leaves, and they are .stated to act 
as semi -conductors. If this is 
eventually established then, the 
experts say. our ideas on the first 
step in photosynthesis may need 
some revision. Two similarities 
are: dried chloroplasts -and sus- 
pensions of Chlorella_algae glow 
like inorganic crystals when light 
shines on them and, when 
heated, their electrical resistance 
shows changes that might be due 
to freeing of electrons, as in 
semi -conductors. 

Electronic Crevasse Detector 
L'OR the detection of crevasses 

a novel device has been pro- 
duced by the U.S. Army 
Engineers. it consists of four 
electrodes. three placed at 
approximately 20ft. intervals and 
being in the form of sleds. and 
the fourth in the form of a power 
unit driving them. In use it is 
sent ahead of the investigator 
who sees on a meter indicating 
device any deviation caused by 
the variation of the air beneath 
the electrodes. Thus, over a 
crevasse the increased air under 
the electrode which happened to 
be over it would unbalance the 
system and cause a needle to 
move over a dial. it was driven 
over 100 miles of Greenland Ice 
Cap and located all the known 
crevasses and a number of new 
ones. 

AMPLIFIERS: Design and 
Construction 

17'6, or 18 3 by post from : 

GEO. NEWNES LTD. 
Tower House, Southampton Street 

Strand, London, W.C.I. 
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A RESONANT SVIOOTIM G CIRCUIT 
AN INTERESTING CIRCUIT FOR REMOVING ALL TRACES OF RIPPLE 

By M. E. Kerwood 

HAVING built a piece of equipment with an 
external power supply, I found that even 
with additional smoothing provided in the 

equipment there was still a nasty ripple on the 
H.T. line. There was no room in the equipment or 
the power unit for an extra L.C. filter stage. This 
led me to consider improved methods of filtering of 
series and parallel tuned circuits. 

After a few experiments, bearing in mind the 
space problem and the need to keep the H.T. source 
impedance low at all frequencies, the following 
simple addition proved very effective. 

With the original smoothing circuit (Fig. 1) the 

Fig. 1. -The or gina! circuit. 

Effective 
Load 
of 3KC1 

input ripple was 5 v. p/p 100 c.o.s. on the top of the 
150 v. D.C., ripple appearing across the load was 
30 mV. p /p. 

Taking the choke inductance to be nominal 15 H, 
the capacity required to tune it to 100 c/s is 0.3 11F'. 
Connecting a 0.25 pF 20 per cent. capacitor across 
the 15 H choke, thus producing a circuit near 
resonance at 100 c /s, the output ripple was reduced 
to 5 mV. p /p. 

Thus the attenuation factor was increased by a 

factor of (30 
5 mV. 

-6. Now compared with 

the attenuation factor of the original L.C. filter 

(5. 1000 =166 this does not appear very good, 

but it has been obtained with practically no loss of 
space (the capacitor was mounted across the choke 
terminals) and at very little cost. 

Treating the filter circuit as a potential divider 
and considering only the 100 c/s ripple, at which 
the reactance of the 16 pF condenser is approx. 
100 ohms, then if the 3K load is ignored there are 
three combinations of the circuit worth investigating. 

1. In the untuned state : 

100 ohms 30 mV. 
ZL±100 ohms 5. 1000 mV. 

(where ZL is the effective impedance of the choke at 
100 c /s). 

As ZL will be quite Iarge it can be assumed that 
ZL± 100 ohms =ZL approx. 

Thus 30 ZL =5 x 1000x 100 ohms. 
So ZL =16.6 K. 

2. In the tuned state : 

100 ohms 5 mV. 
Ze T 100 ohms 5. 1000 mV. 

(where Ze is the effective impedance of the tuned 
circuit). 

Taking, as previously, Ze±100 ohms =Ze approx. 
Then 5.Ze =500K. 
Therefore Ze =100K. 
3. We shall now see to what value this smoothing 

capacitor would have to be increased when used 
with the untuned choke to produce the same value of 
attenuation as when the tuned choke and 16 pF 
capacitor is used. 

Xc 5 mV. 
ZL+Xc 5. 1000 mV. 

(where Xe is the reactance of the capacity replacing 
the 16 pF and ZL is the same as before). 

Again, it will be in order to say that ZL-E Xc -ZL 
approx. and since ZL =16.6 K 

then Xc =S' 
16.6 

K =16.6 ohms. 
5000 

Therefore 
1/27r 100 C=16.6 ohms 

106 C- 27r100 16.6ltF. 
C =96 it/F. 

When the 16 1iF was replaced by 100 pF the 
ripple was reduced to < 5 mV. with the choke 
untuned and was the same level as with the 16;.íF 
and the choke tuned. 

Thus Fig. 2 (a), (b) and (c) can be said to produce 
the same degree of smoothing. However, I think it 
can be seen that the circuit of Fig. 2 (a) requires less 
space, is cheaper and still has a low source impedance 
plus the fact that existing smoothing circuits can be 
improved with next to no trouble. 

O 
P456 

F-- 
s?SNF 

Z=100K 

16,rF (a) 

16NF (b) 

P 456 

O 
Fig. 2. -The modified circuit referred to by the author. 
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DETAILS FOR MODIFYING THE POPULAR R.F.27 UNIT FOR F. 

By -Men Janes 

(Continued from page 394, August issue) 

COAXIAL cable 
screens the signal 
and at the same 

time acts as a capacitor 
across the primary ofTl. 
Strip back the braid for 
about Iin. along the 
cable and cut it off, then 
connect centre conductor 
to pin 2 V2. Now strip 
off a tin, length of outer 
sheath at a point about 
1 ,in. from the anode, 
and lightly solder the 
exposed braid to the 
adjacent H.T. decoupling 
stand -off insulator. The 
cable is now pushed 
through the grommet 
and wired to the primary" 
of T1. The method of 
fixing used was : Take 
a long solder tag and 
fix under a bolt on Tl, 
wrap the end of the 
solder tag about the coax. to hold it, then press a 
grommet over the coaxial cable and hard against 
the solder tag to raise it clear of the chassis ; the 
braid is then soldered direct to the adjacent wire 
on T1. 

The wiring is now quite straightforward as shown 
in Fig. 5, the leads from the I.F.s being cut to length 

The modified unit. 

RECEPTION 

and soldered in first, all 
leads being kept as short 
as possible. 

Testing the Unit 
Before aligning the 

unit it is advisable to 
carry out a few simple 
checks, First ensure that 
there is no short circuit 
between H.T. and chassis, 
and L.T. and chassis. 
Now plug in valves and 
dial light, if used, and 
corn cct to suitable 
supplies ; the supplies 
required are 250 volt 
D.C. at 50 -60 mA, and 
6.3 volt A.C. at 1.6 A. 
Connect output to ampli- 
fier and switch on. Leave 
unit for a few minutes 
to warm up and then 
check voltages on the 
anodes and screens of 

the valves. These should be between 100 and 250 
volts, with the exception of V5, the anode and 
screen voltages here being approximately 50 volts. 
The cathode voltages can also be checked, the highest 
cathode voltage being 3.5 -4 volts on V2. To check 
if oscillator is functioning place a voltmeter between 
anode and chassis and then short the grid, Pin 2, 

to chassis; a dip of about 10 volts 
should be shown on the meter if the 

',Pew of the underside" of chassis. See also Fig . 5, page 445. 

stage is oscillating. 

Alignment 
Unscrew fully or take out altogether 

the dust iron core from T3 secondary, 
then set the remaining cores centrally 
in their individual coils. Place a 
voltmeter of fairly high resistance 
across C39 and inject a signal at 10.7 
Mc's between V5 grid and earth. Tune 
the cores of T3 primary and T2 
secondary for maximum meter read- 
ing ; transfer the signal generator 
to the grid of V4 and adjust the cores 
in the primary of T2 and the secondary 
of TI for maximum output in the 
meter ; now . transfer the signal 
generator to the grid of V3 and tune 
the primary of TI for maximum 
reading on the meter ; the signal 
generator is left at this point " and 
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all coils, with the exception of L3 secondary, are 
readjusted for maximum output. The meter is now 
transferred to the junction of R20 and C37 and 
chassis, the dust iron core in T3 secondary is now 
screwed in and adjusted for minimum reading on the 
meter. 

The signal generator is now set to 90 Mc /s or a 
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sub -harmonic and a signal injected into the aerial 
socket. Set the tuning capacitor at about two thirds 
in mesh and tune T6 for maximum meter reading ; if 
no meter reading is obtained then try tuning T6 at 
various tuning capacitor settings ; align by 
closing up or moving apart the turns of wire on 
L2 and L3. 

COIL WINDING TABLE 

Circuit No. Type Wire Spacing Turfed Trimmed 
reference 

of 
turns 

of 
winding 

gauge 
s.w.g. 

between 
coils 

by Pin Nos. 

L1... ... 1 C.W. Original 
coil 

20 s.w.g. 
sleeved 

Wound 
over 

centre of L2 

- - - 

L2 ... ... 2 C.W. 16 enamel - VCl - - 
L3 ... ... 3 C.W. 16 enamel - ` VC2 - - 
L4 ... ... 7in. of 75f) coaxial cable. llin. dia. Cathode VC3 T6 

tap Sin. from earthy end as shown in Fig. 2a. 

T1 ... ... 39 C.W. 36 D.C.C. 3 /16ín. coaxial 
cable 

dust 
core 

1 & 6 

T2 ... ... 

39 

39 

39 

C.W. 

C.W. 

C.W. 

36 D.C.C. 

36 D.C.C. 

36 D.C.C. 

3/16in. 

C25 

C30 

C31 

,, 

4 & 3 ., 

6 & i 

4 & 3 

T3 ... ... 30 

15& 15 

C.W. 

bifilar 
wound 

38 S.S.C. 

36 D.C.C. 

tin. C34 

C35 

>, 

77 

1 & 3 

6 & 4 

LC ... 6 C.W. 38 S.S.C. Wound over - - 5 
H.T. end 

of T3 primary 

Start of top 
winding 

Finish of bottom 
winding 

Start of top 
winding 

e.. 

T2 

Start of bottom 
winding 

Start of top 
winding 

Finish of top 
winding 

Finish of top 
winding 

Start of bottom 
winding 

Finish of top 
winding 

Finish of botto ,: 
winding 

Finish of bottom 
winding 

End of coupling 
coil 

Start of bottom 
winding 

Fig. 4. -Base pin coil details, and coil winding details 
See table above for winding data. 

ATI and 72 

Method of 
mounting 
capacitors 

Biffi /ar 
wound 

Leave 4 
of wire T3 

All coils are wound in the same direction, 
4k. Wind four wires side by side for /5 turns and secure 
with Durofix. Strip off wires I and 3 to leave spaced 
windings. Connect inner wires together for centre tag. 
Le is wound over thin paper round top coi,, the bottom 
of which is connected to the bifilar winding centre tap. 
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When aligning the unit the output 
from the signal generator should be 
progressively reduced as each stage 
is brought into alignment ; if the 
I.F.T.s will not tune up at 10.7 
Mcis or, if the cores project from 
their formers, the signal generator 
should be slightly off -tuned and the 
stages realigned. 

Readers who have no high 
resistance voltmeter should switch 
the signal generator to audio modu- 
lation ; the unit can then be tuned 
for maximum and minimum audio 
output instead of maximum and 
minimum meter readings. Those 
who have no signal generator could 
use an all -wave superhet broadcast 
receiver by connecting a wire from 
the oscillator tuning capacitor, via a 
small fixed capacitor, to the grid 
of V5. The broadcast receiver is 
then tuned over the range of 20 -35 
metres (15 -8.6 Mc ¡s) till an indica- 
tion is obtained on the meter or the 
carrier is heard on the amplifier. Now align I.F.T.s as 
with signal generator ; the aerial is used when aligning 
R.F. stages and oscillator. Trim stages first for 
maximum background noise and then on a signal for 
maximum signal strength. When using this last 
method of alignment two things must be remembered, 
the first being that some short -wave local oscillators 
Will cease working when long lengths of wire are 
connected to them, and secondly the reader may find 
the quality of reception poor ; to obviate this the 

445 

Another riefe of the completed tuner, 

I.F.s should be retuned for maximum quality and 
minimum background noise. 

Readers who have used a different type of coaxial 
cable for L4 may have difficulty in aligning the 
oscillator stage. This can be overcome by using the 
following procedure : Oscillator frequency too high 
check by placing an 100 pF air variable capacitor 
across T6. Now use the variable capacitor for 
trimming in place of T6. If the signal is now received 

Screened cable to Jack 

Note: Soldered tags marked Ái,C: 
are earthing connections 

to chassis 

Fig. 5.--- lt7ring details of' the unit. 

L.7't 
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then use a longer piece of coaxial cable for L4 or a 
larger trimmer in place of T6. Oscillator frequency 
too low : Check by shortening the grid end of the 
coaxial cable by tin. ; if still too low then again 
shorten coaxial cable. 

Further Data and Improve- 
ments 
The aerial should be 

mounted as high as possible 
to obtain good signal 
strength, and horizontally to 
reduce interference, which is 
usually vertically polarised. 
For those living in the recep- 
tion area the aerial can con- 
sist of twin flex. Untwist one 
end and spread out the two 
wires horizontally to form a 
dipole of 5ft. overall length. 
Those who live in or outside 
the fringe reception area may 
have to use a dipole with 
reflector and perhaps also a 
director. The author, who 
lives on the outskirts of 
Coventry, has received good 
Home. Light and Third Pro- 
gramme signals with a couple 
of feet of thin wire hanging 
from the aerial socket. 

If there is a large amount 
of distortion present in the 
output it will most likely be 
due to either misalignment or 
a pair of badly mismatched 
germanium diodes. The author used a fairly high 
voltage working capacitor for C39. If required, 
however, this can be lowered, 4 pF at 12 volts 
D.C. being adequate. If more gain is required 
the value of R19 may be reduced. It is, 
however, inadvisable to reduce R19 below 
1 Ktl. When the value of this resistor is 
reduced the interference rejection properties of this 
stage are also reduced. Small metallised paper and 
miniature tubular ceramic capacitor are used for 
decoupling, as both types have negligible inductance 
and high capacity -to -size ratio. The ceramic trimmer 
C6 may be replaced by an air -spaced trimmer and the 

i 

I` 
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following advantages obtained : easier to adjust, 
longer life stability and lower losses. There is one on 
the market which can be used here without re- 
drilling the chassis, its value being approximately 
3 -30 pF. 

si" 

54 
Radius 

2 

2s " /3/6 /2 

44' Material 
1e gauge Aluminium 

4 holes 
48A clearance 
and countersunk 

/6 

.. 

oDA 3 j 6$A 
clearance & Ie/earancr 

4,;1. 
êf- 

%, /6 

4.- Details of the new front panel which is required. 

Conclusion 
When the unit is completed a large sheet of card- 

board or some other suitable insulant should be 
cut to fit between the I.F. stages wiring and the outer 
case, this being to eliminate any risks of short circuits 
occurring here. 

To finish off, the unit could be painted some 
suitable colour ; the author chose black for the case 
and air- drying black crackle for the front panel. 
This left the unit with quite a pleasant appearance 
and bearing little resemblance to the original RF27 
unit. 

First Linear Accelerator 
A_ 

FIVE MILLION electron -volt linear 
accelerator has recently been installed at a 

Ministry of Supply establishment. This machine 
is believed to be the first of its kind designed 
specifically for industrial radiography. 

The outstanding advantage of linear 
accelerators is that they give more X -ray output 
and greater energy than machines previously 
used for radiography, including Van der Graaf 
machines, resonant transformers and cascade 
generators. The machine also compares favour- 
ably with multi -curie radio -isotope sources 
such as Cobalt 60. For example, a half -hour 
exposure using the linear accelerator will give 
a radiograph of the best obtainable definition 
of a steel specimen nine or ten inches thick. 
whereas the same exposure using a Cobalt 60 

source of reasonable size would only give about 
five inches penetration. 

The 5 MeV linear accelerator has been 
designed to give extremely good definition. 
Despite the high energy and the large output 
of over 500 roentgens per minute at 1 metre 
the electron beam which creates the X -rays has 
a diameter of only 2 mm. when it strikes the 
target. In addition, the polar diagram of the 
output tends to be flatter than is normally 
associated with such a high energy beam 
because of a special new magnetic focusing 
device associated with the X -ray head. 

The main part of the machine has been 'kept 
small, the overall length being only 9 feet. This 
has made it possible to obtain a very high 
degree of mobility so that the accelerator can 
be moved into the best position for obtaining a 
radiograph instead of moving the specimen. 
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A SIMPLE A.C. TWO -STAGE AUDIO UNIT 

By David A. Wilding 

THE amplifier described here was built to provide 
reasonable quality without too much expendi- 
ture and most of the components necessary 

may be found in the amateur's workshop. It uses 
three valves and can be adapted to many applications, 
in the writer's case a gramophone amplifier. 

The amplifier has treble and bass cut controls, a 
volume control and a separate on -off switch. It 
incorporates negative feedback and it is for this 
reason that no boost tone controls are used, since a 
considerable amount of gain is lost through the 
feedback loop which is taken from the secondary 
of the output transformer. It provides the suitable 
output of 5 watts (6 watts peak) and may be used for 

all pick -ups having over 100 mv. output. The value 
of the volume control may be altered to suit indi- 
vidual pick -ups but, in the majority of cases, a 
1 megohm control will suffice. 

This amplifier is designed to be used with a 3 ohm 
loudspeaker, but may be used with a 15 ohm loud- 
speaker if the resistance of the output transformer 
is altered and the negative feedback resistor (R9) is 
given a higher value -this value may be found by 
using a 500 ohm pre -set resistor instead of R9. 

The hum is virtually inaudible -this incredible 
absence of hum is obtained by using large values for 
the smoothing and decoupling condensers and this 
deficiency of hum can only be achieved by keeping 
to the specifications of the components and adequately 
screening all leads before the grid of the first valve. 

-0000701, 
Smoothing 

Choke 

0 
Output 
Trans fr. 

QO 

V2 

X 

CIO 

Output 
Termina /s 

C9 

P12 
CS 

Mains 
Transformer 

ó 

On -Off 
Switch 

MMMMMAMA 

17g. 1.- Theoretical circuit of the amplifier described h 

í< 
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The Circuit 
It will be seen from the circuit (Fig. 1) that the 

input is fed to the volume control and then through 
the tone controls, RV2 being the treble cut and RV3 

4,,Orzttro... 

September, 1957 

the mains transformer a lead is connected to the 
cathode of -V2 ; this lead is the centre tap of the 
heater winding for VI and V2, taking this lead to the 
cathode instead of earth reduces the hum with no loss 
in volume. The output transformer in the anode lead 
of V2 is connected directly to the rectifier heater. 
The screen is decoupled by R13 and C9. 

The Power Pack 
The A.C. supply is taken to the mains trans- 

former via the on -off switch. A rectifier, type 
80, is the full -wave type and has 350 volts on 

each anode. The heater has a separate 
winding from VI and V2, because it 
supplies the H.T., and it has a different 
heater voltage to the other valves. 

A 40ÚF condenser is connected from 
the heater to earth and a lead is taken 
to the choke which smooths the H.T. A 
24úF condenser finally smooths the 

(Concluded on page 450) 
Mains 
Lead rra t Output 

erminals 

Three- quarter front view of the amplifier. 

being the bass cut ; the two controls are based on the 
theory that as the capacitance varies the tone varies ; 

actually the capacitors are fixed and -the two variable 
resistors bring the condensers in and out of the 
circuit. 

The signal is then fed to the grid of a pentode. The 
negative feedback is applied to the cathode of this 
valve from the output transformer. The anode and 
screen circuits are adequately decoupled by R4, R6, 
C3 and C6. 

The output from VI is taken through a condenser 
and resistor to V2, which is the output valve. From 

Volume Treble Bass On Off 
Cut Cut Switch 

Fig. 2.- Suggested layout of the amplifier described. 

LIST OF COMPONENTS 
C6 0.1 /'F 350 vwg. Paper. 
C7 01 pF 350 vwg. Paper. 
C8 25 pF 25 vwg. Electrolytic. 
C9 8 pF 350 vwg. Electrolytic. 
C10 40pF 450 vwg. Electrolytic. In can (mounted 

under the chassis directly beneath the 
choke). 

Resistors 
RV1 1 megohm variable. 
RV2 2 megohm variable. 
RV3 2 megohm variable. 
R4 47 k l- watt, fixed carbon. 
115 220k l watt, fixed carbon. 
R6 1 megohm watt, fixed carbon. 
R7 1.2k watt, fixed carbon. 
R8 100 ohms á watt, fixed carbon. 
R9 150 ohms watt, fixed carbon. 
R10 4.7k ; watt, fixed carbon. 
Ril 470k 1 watt, fixed carbon. 
1112 220 ohms z watt, fixed carbon. 
R13 10k 1 watt, fixed carbon. 
All resistors 10 per cent, tolerance. 

Valves 
Vl 6.17 
V2 6V6 
V3 80 or 5Z4 

Condensers 
Cl 0.1 pF 250 vwg. Paper. 
C2 0.001),F 250 vwg. Paper. 
C3 8/F 450 vwg. Electrolytic. In can. 
C4 24µF 450 vwg. Electrolytic. In can. 
C5 25 µF 25 vwg. Electrolytic. 

Transformers 
Mains 350 -0 -350 volts at 70 mA, 

6.3 volts at i amp. 
5 volts at 2 amps. 

Output : Primary, 5,000 ohms. 
Secondary, 3 ohms. 

Choke : 20 mA, 20 henrys. 

Miscellaneous. 
2 1.0. valveholders. 
1 UX4 valveholder (unless a 5Z4 valve is used, in 

which case an extra I.O. valveholder will be 
required). 

1 on-off switch. 
1 chassis. 
1 co -axial socket. 
I loud speaker socket. 
Connecting wire, mains lead, solder, screws, nuts 

and bolts, etc. 
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THE t'IATIONAt. 
August 28th to 
September 7th 

_Nanne 
Aerial itc, Ltd. 

Airmec, Ltd. ... 
Ambassador 

Radio & T /V, 
Ltd. 

Antiference, Ltd. 

Argosy Radio - 
vision, Ltd. 

AVO, Ltd. ... 

Belling & Lee, 
Ltd. 

Bulgin & Co., 
Ltd., A. F. 

Burwell Products 
Ltd, 

Bush Radio, Ltd. 

Cole, Ltd., E. K. 

Coliaro, Ltd. ... 

Co- operative 
Wholesale 
Society, Ltd. 

Cosmocord, Ltd. 

Cossor Radio & 
TGV, Ltd. 

Decca Record 
Co., Ltd. 

Dubilier Conden- 
ser Co. (1925), 
Ltd. 

Dynatron Radio 
Ltd. 

E.A.P. (Tape 
Recorders), 
Ltd. 

Edison Swan 
Elec., Ltd. 

Electric Audio 
Reproducers, 
Ltd. 

Ever Ready Co. 
(G.B.), Ltd. 

Expanded Metal 
Co., Ltd. 

Ferguson Radio 
Corpn., Ltd. 

Ferranti Radio 
&T /V, Ltd. 
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List of Principal Exhibitors 
in Alphabetical Order, 
with Stand Numbers 

kADIO SHOW 
Stand 

Address No. 
Castle Works, Stalybridgc, 7 

Cheshire 
High Wycombe, Bucks, 
Princess Works, Brighouse, 51 

Yorks. 

228 

Bicester Road, Aylesbury, 
Bucks. 

Abbey Road, Barking, Essex 

Avocet House, 9296, Vaux- 
hall Bridge Road, S.W.1 

Great Cambridge Road, 
Enfield, Middx. 

By Pass Road, Barking, 
Essex 

116, Blackheath Road, 

24 

2 

62 

55 

59 

205 

Power Road, Chiswick,W.4 37 & 5 

Ekco Works, Southend -on- 44 
Sea, Essex 

Ripple Works, By Pass Road, 26 
Barking, Essex 

1, Balloon Street, Manches- 4 
ter 4 

Eleanor Cross Road. 213 
Waltham Cross, Herts. 

Cossor House, Highbury, 29 
Grove, N.5 

1 -3, Brixton Road, S.W.9 28 

Ducon Works, Victoria Rd., 57 
North Acton, W.3 

Castle Hill, Maidenhead, 33 
Berks. 

9, Field Place, St. John St., 9 
E.C.1 

155, Charing Cross Rd.. 46 
W.C.2 

The Square, Isleworth, 41 
Middx. 

Hercules Place, Holloway, 31 
N.7. 

Burwood House, Caxton- 124 
St., S.W.1 

105, Judd St., W.C.1 

41 -47, Old St., E.C.1 

14 

36 

Naine 
Field & Co., Ltd. 

N. & S. B. 

Garrard Eng. & 
Mfg. Co., Ltd. 

General Electric 
Co., Ltd. 

Goodmans Indus- 
tries, Ltd. 

Gramophone 
Co., Ltd. 

Hunt (Capaci- 
tors), Ltd., A. 
H. 

Invicta Radio, 
Ltd. 

J. B. Mfg. Co. 
(Cabinets(,Ltd. 

J -Beam Aerials, 
Ltd. 

Koister- Brandes, 
Ltd. 

La becar (Cam- 
bridge), Ltd. 

McMichael 
Radio, Ltd. 

Marconiphone 
Co., Ltd. 

Masteradio, Ltd. 
Meadow Dale 

Mfg. Co., Ltd. 
Muilard, Ltd. 

Multicore Sol- 
ders, Ltd 

Murphy Radio, 
Ltd. 

NEW_NES, GEO. 
LTD. 

Pam Radio & 
T V, Ltd. 

Peradio, Ltd. ... 

Period High 
Fidelity, Ltd. 

Peto Scott Elec. 
Lists., Ltd. 

Philco (Gt. Brit.) 
Ltd. 

Stand 
Address, No. 

Brook Rd., London; N,22 207 

Newcastle St. Swindon, 
Wilts. 

Magnet House, Kingsway, 
W.C.2 

_axiom Works, Wembley, 
Middy. 

21 Cavendish Place, Caven- 
dish Square, W.1 

Bondon Valley, Wands- 48 
worth, S.W.18 

22 

10 

16 

12 

100. Great Portland St.. 23 
W. I 

Howard Way. Harlow, 209 
Essex 

Weston ia, Weston Lave)), 17 
Northampton 

Footseray, Sidcup, Kent 15 

Willow Place, Cambridge 217 

Langley Park, Slough, 
Bucks. 

21, Cavendish Place, Caven- 
dish Square, W.( 

10 -20, Fitzroy Place, N.W. I 

The Dale, Willenhall, Staffs. 

Muilard House, Torrington 
Place, W.C.1 

Maylands Ave.. - Hemel 
- Hempstead, Herts. 

Welwyn Garden City, Herts.' 

45 

50 

35 
//4 

39 

61 

53 

Tower House, Southampton 117 
Street, Strand, W.C.2 

295, Regent St., W.1 42 

13, Bloomsbury Square, 63 
W.C.1 

28, South St., Mayfair, W.1 106 

Addlestone Rd., Weybridge, 30 
Surrey 

30 -32, Grays Inn Rd., W.C.1 43 
& 305 
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Nance 
Philips Elec.. Ltd. 

Pilot Radio, Ltd. 
Plessey Co., Ltd. 
Portogram Radio 

Elec. Ind., Ltd. 
Power - Judd & 

Co., Ltd. 

Stand 
Address A. 

Century House, Shoftes- 20 
bury Ave., W.C.2 & 21 

Park Royal Rd., N.W.10 54 
Vicarage Lane, Ilford, Essex 125 
Preil Works, St. Rule St., 1 

S.W.8 
94, East Hill, S.W.18 208 

" PRACTICAL WIRELESS " 
AND " PRACTICAL TELEVISION " 

STAND NO. 117 

Pye, Ltd. ... Cambridge 13 

R.C.A. Gt. Brit., Lincoln Way, Windmill Rd., 114 
Ltd. Sunbury - on - Thames, 

Middx. 
R. M. Electric, 21, Seaton Place, N.W.1 115 

Ltd. 
Radio & Allied Langley Park, Slough, Bucks 19 

Industries, Ltd. 
Radio Gramo- - Eastern Ave. West, Maw- 27 

phone Dev. Co. neys, Romford, Essex 
Ltd. 

Rola Celestion, Ferry Works, Thames Dit- 16 
Ltd. ton, Surrey 

Regentone Radio Eastern Ave. West, Mawneys, 8 
& T /V, Ltd. Romford, Essex 

Roberts' Radio Creek Rd., East Molesey, 25 
Co., Ltd. Surrey 

Standard Tele- - Brimar Valve Division, 6 
phones & Footscray, Sidcup, Kent 
Cables, Ltd. 

Standard Tele- Rectifier Division, Con- 60 
phones & naught House, 63, 
Cables, Ltd. AIdwych, W.C.2 

Nanu' 
Spencer - West, 

Ltd, 
Stella Radio & 

T/V Co., Ltd. 

Tape Recorders 
(Electronics), 
Ltd. 

Taylor Elec. 
Insts., Ltd. 

Technical Sup- 
pliers, Ltd. 

Telefusion 
(Engineering), 
Ltd. 

Telegraph Con- 
denser, Co., 
Ltd. 

Telequipment, 
Ltd. 

Telerection, Ltd. 

Ultra Electric, 
Ltd. 

Valradio, Ltd.... 

Vidor, Ltd. ... 

Walter Instru- 
ments, Ltd. 

Westinghouse 
Brake & Sig- 
nal Co., Ltd. 

Whiteley Elec. 
Radio Co., Ltd 

Wolsey Tele- 
vision, Ltd. 

Stand 
.Ideliese No. 

Quay Works, North Quay, 206 
Gt. Yarmouth, Norfolk 

Oxford House, 9 -15. Oxford 34 
St., W.1 

784 -788, High, Rd., Tot- III 
tenham, N.17 -- - 

419 -424, Montrose Ave., 32 
Slough, Bucks 

63, Goldhawk Rd., W.12 103 

Teleng Works, Church 227 
Rd., Harold Wood, Rom- 
ford, Essex 

Wales Farm Rd., North 58 
Acton, W.3 

313, Chase Rd., N.14 226 

Antenna Works, St. Pauls, 
Cheltenham, Glos. 

Western Ave., Acton, W.3 ll 

18 

Browells Lane, Feltham, 
Middx. 

West St., Erith, Kent 

Garth Rd., Morden, Surrey 

82, York Way, Kings Cross, 
N.1 

118 

52 

49 

113 

Radio Works, Victoria St., 65 
. Mansfield, Notts. 

Cray Ave., St. Mary Cray, 40 
Orpington, Kent. 

AN INEXPENSIVE HIGH 
QUALITY AMPLIFIER 

(Concluded from page 448) 

H.T. before it goes to VI and V2. 
The 24úF condenser may be con- input 

structed by connecting 81sF and 
16µF condensers in parallel. Power 
is also available for a feeder. 

Layout and Construction 
A suitable layout is illustrated in 

Fig. 2. The layout is not critical, 
but V1 should not be near the output 
transformer or the power pack. 
In constructing the amplifier a 
wooden chassis may be used without 
any increase of hum ; this is 
cheaper than a metal chassis and 
not everyone has tools for metal 
chassis construction. Initially, the 
heater leads should be wired in ; 

these must be twisted to minimise 
A.C. fields. The amplifier should 
then be built in stages starting at 
the input end. The metal covers 
of the controls, the output trans- 
former, choke and mains trans- 
former should all be earthed. 

c 

Volume 
Treble Bass 
Cut Cut On /Off 

Switch -.. 

CIO 

Choke 

PRIMARY 
5000 

Output Transformer 
SECONDARY 

R9 

X 

X 

6.3VV' 350 320 2A 
]DMA 

Mains Transformer 

MAINS 

--L.5, rig. 3.-I Zi'liP; a_ffYQiFI o amplifier. MA /EVS 
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BAND 3 T/V CONVERTER -185 Mc/s-199 Mc /s 
Suitable for London, Birmingham, Northers and Scottish 1TA Transmissions. 

Mk. 2 Model as illustrated. Latest Caseode 'ircciit using 
ECC84 and FCF80 valves giving improved sensitivity 
( 8dh1 - r standard circuits. Bailt- n Power supply 
A(' 200 250v. Pli eusion, only Ctn. n Mgt. 41n. 
Simple and easy- to fit -only estern ll plug in connections. 
Wired, aligned and tested ready for use. State 
Channel required, Guar. Bargain Offer -good results 
or full refund. only £3.19.6. Carr. Y Pack. 2/0. 
Mk. 1 Model using 2 8D3's or Brew, l'uli c'onstructor's 
Kit M Parts including drilled chassis Tin. s 4fn. n 2_in., 

blueprint, valses and all components, rte., excluding 
Power Supplies to modified W /\Y design. Bargain Offer 
only 2 gus. P. & P. 2 6. Power Supply Kit. Complete 20 -. 
P. A P. 1/6. Band I -Band III Switch Kit, 616. 
CONVERTER ACCESSORIES. 
Band I -Band III Cross -over I`nit, 7,8. Van Attenua- 
tors 6db-36db, 7/6. BBC Pattern Filter, 816. 
Band III Aerials -Outside Single Dipole with 4 yds. 
co -an., etc 1319. 3 Element Beam, 27/6. 5 Element, 
35-, etc. 

Volume Controls 80 Bid, COAX 
Loó, ratios, 10,000 ohms STANDARD Sin, diem. 

Polythene in- laced. 
GRADE 1 A' OILY 

8d. yd. 
SPECIAL -- Serü -air' 
spaced pdytbt e, 80 

ohm Coax ; ,:.n 

' M g hms. Long 
spindles 1 year 
guar lee Midget Edis- 

ntype. 
:NO Sw. S.P.Svv. D.P.Sw. 

3 - 4/- 4/9 
Idnaar Ratio. 10,000 

Inn Megohms. 
Less see-doh, 4/- each. 
Co.. plugs, lip. Coax Standard core. Losses t 

sockets, 11 -. Couplers cut 501/4. 
1, 3, Outlet boxes, 416. 9d. yd. 
TWIN- FEEDER, 80 ohms, 6d. yd. ; 306 ohms, 8d. e h. I 

TWIN SCREEN FEEDER 80 ohms, 1,3 }d. 
50 OHM COAX CABLE, 8d, per yd.. i: o 

TRIMMERS Ceramic, 4 pf. -70 p- 9d.; 1C.1 pf., 
150 Else 113 ; 250 pf., 1/8 ; 600 pl., 1;'9. PHILIPS 
Beehive Type --72 to 8 pf. or 3 to 30 pt., d- each. 
RESISTORS.--Pref. values 10 ohm- U megohm.. 

CARBON WIRE -WOUND 
n' , Type, t w., 3d. ; 5 w 25 ohms 1 3 

n-., 5d. ; 1 w., Bd. ; 10 w. 10,01 1 6 
w., 9d. 11 w. 7 ohms 2.- i 

3 w 1 001' « 1:9 
3 

3 0,111 

10 ohms 2'3 

WIRE WOUND POTS 3w LAB CDLVERi Ete 
Pre -Set Min. T.V. Type Standard Size Por 
'Knurled Slotted Knob. Spindle. Bich Grade. 
All values 20 ohms to 30 All -Valuer. 700 ,duce to 
K., 3/- ea. 50 K., 4/ -. 50 K., 5í6 ; 7.00 K., 68. 1 

Ditto Carbon Track W/W EXT. SPEAKER 
50 K. ! to 2 Meg., 3/- CONTROL, its Id, 3i -- 

CONDENSERS. -Mica or S. Mica. All pu'i. 'calves 
3 pl. to 680 pl., 8d. ea. Ceramic typed, 2'? p1. 
..6,000 pi., 9d. each. Tubulars, 4&0 c . HueIr 
'roll T.C.O., .0005, .001, .005, .01 and ,1. 9d. i 

.02, .05, .1/500 v. Hunts T.C.C., 1,' -. .25 Bum.. 18. I 

5 Hunts, 1,`9. .1 1,.ío0 v. T.C.C. ( r:pl 3'6. 
I 

1,1,1 6 kV., T.C.C., 5/6. .001 00 kY, T.(. .. 96. 
STANDARD 3- WAVEBAND COIL PACK. Size 

] }in. io depth, 4 -Fos. switching. Long, 
Med., Short, Gram. Dust -core coils prealignel:,.r 465 1 

Ko;ls I.F. Complete with trimmers and circu r. ready 
to se. A very sensitive and efficient c ;' ;.I 1,2ck. 
Manufacturers' Surplus. Bargain Offer, 27 8. 

SOLON SOLDERING IRONS (000 7110 
425 watt Instrument 218 F I I 1 

ltr ó Type, 5 vt., 9d. ; 

11% Type, 5 w., 1,- ; 

1% Hi- Stab, 1 w., 2/ -. 

ALL -WAVE RADIOGRAM CHASMS 
3 WAVEBANDS 5 VALVES 
vv. 15.i.- 0 m. LATEST MIDGET 
M ie . 100 m.--500 m. B V A 
L.W. 000 m.---- 000 m. SERIES 
Brand new and guar. A.C. 10n'2n0 v., 4 pos. WTI 
sty. Short- àdedium- Long -Gram. P.I'. socket. High 
Q dut core col. Latest c rit technique, delayed 
Al C and neg. feedback. O.'P 4 watts. Chassis 
size 13 b 5? a 11in. 101u. e. 41 in. dial flor. or Vert. 

Istation names. Walnut or ivory knobs to choice. 
Aligned and calibrated ready for use. Sensitivity 
and Quality at Low Cost. 
Chassis isolated t m mains. BARGAIN al gus. Ca d 

er 
PRICE 2 gns. 

8 Loin. speakers to match, 201- and 25/-. 
7 Valve De Luxe, push -pull EL41 version, 7 watt 
output, 212f10:0. Carn Ss ins., ä; -. 

RECORD PLAYER BARGAINS 
Latest Model U.A.B. BSR Monarch 4 -speed auto - 
changer £8.15.0, 'err: 4/6. B.S.R. Three -speed 
Single Player Model T.U.8, £4.12.8, carr. 3h. 
Cut mounting board 51-, ears. i1 -. Garrard and 
Collard 4 -speed Changers from 91 gns., carr. &; 

46 Ditto 4 -speed Single Players from 
£7.10.0, carr. 6. As available. 

SCOTCH BOY, EMITAPE, etc., 1,20001., 30/ -. Lon 
slaying. 1,80011. reels, 45 -- Paper tape, good 
lualìty, 1,200ft., 12,'6. Reels only, Sin., 318, 7ìn. 4/3 

i NEW 
Bit T ' p , 28/8 65 watt Oval B i r l e , . ' . 25 I BOXED 
Comprehensive stock of spare available. 1F 1i4 /81 AFIP /-fCL80 1018 CF82 10/6 

L L 4 718 DI 01 91- FP 11 10,IBIPCI,R3 12/8 
?s4. 3V4 8!- DK96 91- E1780 10/B!PLBt 11/6 
57,4 9/8 ELF, 9/-EF86 12/BiPLB_5 101- 
(ïADB 8!6 35L6 10/811E01 8/8PL83 11,8 
6l{7 616 EABC30 9,!6 E'16:í 11/6:'PY80 9/8 
BK8 8/5EB91 616EL41 10)8'.PY81 9/6 
6({7 8/8 EBC3:; 816 ELS-) 11/6PY83 8/S 
USN 7 S/6 F.BC41 1018 EY51 10/13,-U-11 816 
61B 7/8 ECC84 1210 E7,40 8/6'EBC41 916 
(ü4- 716 EOF80 12/8/5280 8/6 IICH42 10/6 
6%3 7!8ECF82 12/6311'14 8/6Ii.TF41 10/- 
7('., 9/- EC1142 1018 PCC84 1o161 L'L41 10/6 
7 Y4 S/6' ECH91 10/8 201,50 10,18. I7Y41 8,16 

VALVES GUARANTEED 

SR PRICE PER SET 
'IR I EM 4 151 1 1 ,84, or 3 V4 
P/1116. D1 J6 DAD16 1)106 
,An, 6l0 6Q7, 636 5445 FS 

RECORD PLAYER CABIIET SPEAKER FRET E'pa led Bronze anodised (arbinet .18} x 1.3111. x Ht Sint, with I 

rot oa dl3 3un.x12 {in.,£330 n3. l c 

mew s v 3 2'3; 1 i -, 3 1- 

emISO t fit above, ready wired and re t 
u, 4B , 1L lhin.. 8 in. i 1 818 t 

speaker, £3.12.6. cars. 2/6. Rerord mike, - I TYGAN FRET (Murphy pattern): --11in. s 11in., 21 -, 
ana. aisle to suit this cabinet --sec col. 2. 

1 
11in. s 18in., 3 - -; Ilín. a 14in., 4 -, etc. 

27,6 

35/ 

ELECTROLYTICS ALL TYPES NEW STOCK 
Tubular Wire Ends 32-i-32/350 v. B.E.C. 518 

13' ?5 v. 50;12 v. 1/9 Can Types, Clips 3d. ea. 
19130 v., 41500 V. 21- 8/450 v 2/6 
10;1725 v., 1/450 v. 2 8 8/450 v. T.C.C. 4/6 
cot 0 v. B N C. 2,3 8 16;460 c Hunts 51- 
s ,ne v. Dal. 219 16+16/450 v. T.C.C. 5/6 

-8;3110 v. Dub. CO 32/350 v. Dub. 41- 
16.410 v. T.C.C. 5/- 32 +31/173 v. Hlìnts 416 

11:410 V. B.E.C'. 318 31+321450 V. T.('..('. 6/6 
16,100 v. Dub. 4: 250/350 v. B.E.C. 810 
10S-167450 v. T.C.C. 56 601350 v T.C.C. 816 
101350 v. Dub. 4.- 00 4-100/310 v 11,6 
32,500 v. Dub. 5 60 +150/175 r. 12/6 

C -5507250 v. B.E.C. 6i6 100-1 2001275 v. 12;3 

SENTERCEL RECTIFIERS. E.H.T. Type, Fly- 
Back Volt g s K3/25 kV., 51- ; K3140 3.2 kV., 
619 ; K3/45 3.6 kV., 7;3 , K3;50 4 kV., 719 , K3 /100 
8 kV., 1219, etc. 
MAINS TYPES.- -FMI 111 v. 60 mA., 4.8 ; RAM 
113 v. 100 ruA., 4/9 ; R312 125 v. 110 MA., c9; 
12.M4 250 v. 230 m A., 167 -; 111413 type. 270 mA,, 1716. 
Transistor ronde. Tee. by. type 2, 4 & 8 mId. 
3v., 6, 10 .6 10. 1.3 v. 32, 8/8 each. 
I.F. TRANSFORMERS --485 kc /s. -Brand new e- 
manufacturer's midget I:F.T. Size Olin. yin, u 

m dust core tuning. Litz wound coils, High Q. 
Bargain offer, 7/6 pair. 
MAINS TRANSFORMERS. Made in our own 
Workshops to Top Grade spec. Fully interleaved 
and impregnated. RADIO AND AMPLIFIER 
TYPE. _5(v 60 ma., F.W. sec., 5 v. or 6.8 v. 1 a. 
rect. 6.3 v. 1.5 a. set Rtes., 2218, etc. C.N.T. HTR. 
ISOLATION TYPE.--Low leakage with or without 
151/4 rec. boost voltage. Ratio 1 1 1 or 1 ; 1.26 2 v., 
4 v-.. 6 v. or 13 v.. 10/6 ea. Ditto with mains primaries 
106/150 v., 12/6. SPECIALS to order. 
L.F. CHOKES,.-10 H. 65 mA., 5/- ; 15 H. 100 mA, 
10 /6 ; 10 H. 120 mA., 10 /8 ; 20 H. 150 mA., 15,16 ; 
OUTPUT TRANSF. -Standard pentode, 4/8; 
ouch -ordl 02 watt, 13/6. Small pentode, 3/9. Midget 
battery pentode (184, et..), 4/6, 
LOUDSPEAKER. PMI 01M lin. B. and A. 18/6 ; 
0' G 1 ., 18/8 ; 7 t 410, Croodmans Elliptical 
18/8; Bin. Elac., 201 -; 10in. R. and A., 25,' -; 
12in. Plessey, 35,' -; Olin. Else., 17/8. 

Sin. P.M. SPEAKER 
Es -mfr's units Ro a, W,B., Cslestion, etc. All 
reconditioned and guaranteed. Ideal ext. unit. 
7 post and packing 1 Ii. 

EM. TUNER UNIT (87 mcls' 105 me /s) by Jason. 
As dcecriond in Radio Constructor. Designer 
Approved Kit of parts to build this modern highly 
successful unit, drilled chassis and superior type 
dial as illustrated, coils, ca.ns and all quality com- 
p t- etc., for only 5 Gns., post free. Set of 4 
specified min. value 301-, post free. Illustrated 
handbook with full details, 21- post free. 

TRS RADIO COMPONENT SPECIALISTS (Est. 1946) 
70 BRIGSTOOK ROAD, THORNTON HEATH, SURREY (THO 2188) 

50 yards Thornton Heath Station. 
Listed above are only a few itess from oar vary large stock. 

Hours : 9 a.m. 6 p.m., 1 p.m. Wed. 
bend 3d. stamp today for Complete Bargain List. OPEN ALL DAY SAT. 

Terms : C.11'.0, or C.O. P. )íía1(1;/ make esegzies, P.ls, etc., payable to T.R.S. Post /Puciany up to lib. 70., lib. 111, 315. 116, SIb. 21 -, 1015, 1/9. 

Buses 130A, 133, 159, 166 & 190. 

TRANSFORMER & COIL /WINDING CAPACITY! 
AVAILABLE FOR PROTOTYPES & SMALL RUNS. 
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Let I. C. S. Train YOU! 
COURSES ON :- 

RADIO and TELEVISION 
SERVICING ELECTRONICS 
EXAMINATION COURSES FOR :- 

P.M.G.'s CERTIFICATE (Marine Radio Operators) 

C. & G. RADIO AMATEURS' EXAM. 
(Amateurs' Transmitting Licence) 

C. & G. RADIO SERVICING CERTIFICATE (RTEB) 

BRITISH INSTITUTE OF RADIO ENGRS., etc. 

Whether you plan to have your own business, to 
become an electronics engineer or to take up a career 
in industry, 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. 

LEARN -AS - YOU - BUILD 
Practical Radio Course 

A basic course in radio, electronic and electrical 
theory backed by thorough practical training. You 
build a T.R.F. and a 5 -valve superhet radio receiver, 
signal generator and multi- tester. 
Other Learn -as - you - Build radio courses are available 

5-VALVE SUPERHET RECEIVER 

MULTI- TESTER 
(sensitivity 

1,000 ohms per volt) 

RF /AF SIGNAL GENERATOR 

POST THIS COUPON TODAY for FREE book on 
careers in Radio, etc., and full details of I.C.S. Courses. 

INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

Dept. 170H, International Buildings, Kingsway, London, 
W.C.2. 

Name Age 
(Block Letters please) 

Address 

Occupation 9.57 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

September, 1957 

TRANSISTORS 
JUNCTION TYPE P -N -P 

(British Manufacture) 
1RED-SPOT 800 kc /s Audio Frequency 10/-1 BLUE -SPOT L6 Mers Mixer and Frequency Changer 15/- WHITE-SPOT 2.5 Mois R.F. and I.F. Amp 26í- 

All Transistors are Tested and Guaranteed. 
N.B. The Red -Spot is similar to Mollard OC71. 

.. 
- The New. _. 

"TRANSISTOR -8" 
Push -Pull Portable Superhet £11/10/-.- C'ah be built for 

This Portable 8 Transistor Superhet is tunable for both 
Medium and Long Waves and is comparable in performance 
to any equivalent Commercial Transistor Set: 
Simplified construction enables this set to be built easily 
and quickly into an attractive lightweight cabinet supplied. 

TEN STAR FEATURES 
* 8 Specially Selected Transistors * 250 Milliwatts Output Push -Pull ' * Medium and Long "Waves 
'lc .Internal Ferrite Roil Aerial 
* 7 x 4 Elliptical High Resistance Speaker 

Drilled Plastic Chassis 8, 2¢ín. 

- We can supply an 
these items includ- 
Mg Cabinet for 

511110/ - 
All parts . sold 

separately. * x 
* Point to Point wiring and practical 

layout * Economical. Powered by 71 v. battery 
* Highly sensitive 
* Attractive lightweight contemporary 

case 
N.B. Pair of Hatched 0052's or equiv. 
Supplied at additional cost of 40 / -- 

Send for circuit 
diagrams, as- 
sembly data, chus- 
trations and in- ' 
structions, and 
full shopping list, 

116. 

Call and hear demonstration model. 

s EAVESDROPPER" 
THREE TRANSISTOR POCKET RADIO 

(No Aerial or Earth required) 
Pre- selected to receive the Light and Rome Stations. Total cost, 
as specified including Transistors, Transformers, Coils, Con- 
densers and Battery, etc., with circuit and plastic case, 

All items sold separately. 77/6 POST FREE 
With single phone, 82/6. With Acos Mike, 90l-. With Min. 
Hearing Aid, 9216. 

THE TELETRON COMPANION" 
THREE- TRANSISTOR POCKET- RECEfVER 

MEDIUM AND LONG WAVES. NO AERIAL OR EARTH 
Tuned R.F. Circuit. Ardente Transformers, 3 Transistors. 
Drilled Plastic Chassis and Cabinet size 41 x 3 x lin., and all 
Components. Balanced Armature Output, Batteries, Knobs 
and Transistor Holders. Total cost 

89/6 
ALL PARTS SOLD SEPARATELY 

TRANSISTORSIGN AL 
TRACER 

Complete Kit with 2 Tran- 
sistors, C'otnponents, 
Phones with Circuit and 
plastic case. 42,/6. 

_ ..... _. ... 

. DOMELIGRT 
2 TRANSISTOR 

PERSONAS. PORTABLE 
No Aerial or Earth 

Required 
Pre- selected 2 Station 

Receiver 
We can supply all com- 
ponents including 2 Tran - 
sistors, Diode. Resistors, 
Condensers and Miniature 
Hearing Aid and Plastic 
Case size 40 x 21 x it and 
11 v. Battery. FOR, 
All items sold separately. 

TRANSISTOR SQUARE 
WAVE GENERATOR 

Complete Kit with 2 Trays- 
sistors, Components, Cir- 
cuit and plastic case. 25 -. 

" ROMELIGRT " 
ONE TRANSISTOR 

RECEIVER 
Build this pre -selected set 
which is powered by No. a 
battery. Total cost, including 
Transistor, Coils, Diode, 
Plastic Case and H,'R single 
phone, 32/6. 

6 V. VIBRATOR PACKS 
Output 120 v. 40 mA., 12/6. 
Brand new. 

R.F.24, 10! -. R.F.25, 12:6. 
R.F.26, 25/ -. Brand new with 
valves, carr. 216. 

SEND STAMPS FOR NEW 19a7 28 -PAGE CATALOGUE 
OPEN MONDAY to SAT. 9 6. THURS. 1 o'clock. 

HENRY'S RADIO LTD. 
5 HARROW ROAD, EDGWARE ROAD, LONDON, W.2 

TEL.: PADDINGTON 1008 -9 
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THE RA -10 -DB as received is a 4 wave -band 
superhet made by the Bendix Radio 
Corporation of America. comprising R.F. 

mixer, oscillator. two I.F. stages, second 
detector (A.V.C. and first audio), output stage, 
B.F.O. and noise limiter and is powered by a 
28 -volt dynamotor. In its original form it was 
operated by a remote control unit which I 
Understand is unobtainable. The circuit diagram 
and list of components is obtainable, however. 
And was of great use in the conversion. The 
set can be purchased complete with valves from 
the advertisers at £5 10s. and they can also supply 
the circuit diagram. It can also be picked up 
cheaper from time to time -less valves. 

The waveband coverage is from 150 to 1100 kc /s 
and 2 to 10 Mc /s in four bands. Sensitivity is such 
that a 4 mV signal gives 50 mV audio at 4:1 signal - 
to -noise ratio. At 150 -kcis the bandwidth is only 
25 kc /s and at 5 Mc /s it is 40 kcis. so that selec- 
tivity is excellent. It is, therefore, the basis of 
a. very fine communications receiver at very 
modest cost, and also lends itself to the use of 
converters on V.H.F. The writer has been using 
a 144 Me /s converter using a 616 double triode 
with excellent results. 

Valve Line -up 
The line -up after conversion is as follows: 

6SK7 R.F.. 6K8 mixer and osciTlator. 6SK7s 'LF. 
stages, 612'7 det., A.V.C. and first audio. 6C5 
B.F.O , 6K6 output, 6H6 noise limiter, 5Z4 
rectifier and 6U5 tuning indicator. It was found, 
however, that a 6AC7 was a better R.F. valve to 
use, it being less noisy than the 6SK7. 6SG7s 
Were used in the I.F. stages (merely- because these 
were to hand). It was also found that a 6Q7 gave 
the same performance as the specified 6R7 without 
any modifications. Any 5 -volt triode will do for 
the B.F.O. stage, and an .l_63 was used by the 
writer in this position. None of the above 
necessitates any alteration in either wiring or 
components. If any- other valve than - a 6K6 
is used in the output stage. however, then 
the bias resistor R31 will have to be altered. 

By Alan Guy 

Suitable valves are, for 6V6, 240 
ohms, and for 6F6, 330 ohms. 
No alteration in base connec- 
tions will be necessary. The 
whole 'conversion requires no 
interfering with the tuned stages 

other than peaking the R.F. stages on final aerial 
testing, as the receiver is very robust; having been 
designed for use in an aircraft. 

Stripping Down 
Starting with the power unit, remove the cover 

on the dynamotor and cut the sealing wire on 
the pillars. Remove the terminals on R, B and Y, 
undo the pillar screws; the motor will then be 
loose and can be removed. A word of warning 
here -great care must be taken in the whole 

Slot to a//ow adjustment of switch 

3 

To al /ow forward and 
backward movement 
of bracket 

6 

T /6 SWG 
Aluminium 

Hole for 6U5 
ho /der 

Bracket for Magic Eye 

Ply woo 
L.s. 

Phones 

Formica covered \ L.S. On/011` 

Hardboard Pane/ Light 

Figs. 1, 2 and 3.-Details of . the switch bracket, 
holder for the Magic Eye, and the speaker cabinet. 
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stripping down process to avoid damage to com- 
ponents which will be used in the final receiver. 
Remove the red /white wires (three) from the 
choke L7, the red wire from the choke L5 and the 
black wire from the filter unit. This 
unit can now be removed by undoing 
four screws. 

Aerial Section 
Undo the loop box on the front of 

the set. Cut off all wires to the loop 
box at their source in the receiver 
and remove the box. Remove the 
aerial terminal from the front of the 
box and mount it in the hole for the 

.purpose which is now exposed on the 
front panel of the receiver. Remove 
Xtal unit by cutting off all leads at 
the source. The relay and socket can 
now be easily removed. 

Remove jumper wires from B to F, 
and C to D or ABCDEF panel. 
Remove resistor from pins 2 and 7 
on V8. Remove R38 on tag panel. 
Next to the output valve is a covered - 
in valveholder, which is wired in . 
parallel to the output valve. Remove 
all wires to the valveholder at their 
source except the screened wire, 
which will be used later. This socket will now 
be available for the rectifier. 
23 -way Socket 

Pins 1, 2, 5 and 23 are not connected. Remove 
-NdJvVJv4--- -- 

/MO 
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wires at their source from pins 3, 4, 6, 7, 8, 9, 
10. 11, 12, 13, 15, 16, 20, 21 and 22. The 
black /red wire from pin 14 is to be retained for 
use with the sensitivity control. The lead from 

1 

O O 
AVC E 6 V. 

L.S. 

L.S. 
On/Off 

O 
250V 

Y 
Octal Plug 

O O - 
LS PH PH 

(Hi) (Lo), 

6 (7) Leads 

!r t. 
603 \ aL.S 

( 4 ) 

(H) 

ARC PH (Lo) 

Fig. 4. -The Magic Eye circuit and plug connections. 

Connections 
to 

Octal 
Socket 
in Set 

A view of the underside. 

pin. 17 is to be retained for the B.F.O. switch 
together with the black /green /white lead from pin 
18. Yellow lead from pin 19 will be used for the 
headphone sockets. 

Waveband Switch 
Remove cover from rear of selector box on 

switch unit located at the rear of the coil cans. 
This exposes a small 28 -volt motor which operates 
the waveband switch. Draw out the switch 
spindle carefully, so as not to disturb the wafers 
and remove the selector box, having first cut off 
all leads at their source. Note carefully on which 
band the unit is set (Band 1 is the left -hand 
position when viewed from the front panel). Do 
not under any circumstances move the wafers as 
there is no clicker plate, the switch having been 
motor driven. Drill a Bin, hole in the front 
panel, replace the spindle carefully, push through 
the front panel and affix a knob. The next job 
is to cover the hole left by the selector box and 
motor. Use a fairly strong piece of aluminium 
here, as a bracket is to be mounted on it. Cut 
and shape a bracket as shown in Fig. 1, and 
mount a single -pole 4 -way switch. With a 
flexible coupler attach the rear of the main switch 
spindle to this switch and both will now work in 
step with each other using the clicker plate of the 
new switch. There is plenty of spindle length for 
this purpose and the wiring of the extra switch 
will be shown later on. 

Other Modifications 
- Blank over the hole left by the 23 -way socket 
and mount a 3 -pole 3 -way switch. This will be 
the B.F.O. switch. Remove the earth terminal 
from the front panel and mount at the rear of 
the set. Mount a /Mti volume control with 
switch at the side of the B.F.O. switch. Mount 
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a 25 kit sensitivity control at the side of the 
volume control. Mount a fuseholder at the rear 
of the tuning capacitor inside the cabinet. Mount 
the power supply components as shown in the 
photograph with the smoothing choke underneath 
the chassis. Mount an output transformer near 
to the phone transformer (1"16) underneath the 
chassis. Fit loudspeaker and phone sockets at 
the rear of the cabinet. Mount an octal socket 

WIRELESS 455 

Remove dial assembly. Retain the coupler as 
it will be found that the spindle on the tuning 
capacitor is tin. diameter and couplers of this size 
are difficult to obtain. This coupler will require 
patience in removing, and it will be found that 
a length of ' ,in. spindle is also available to attach 
to the new tuning dial. The writer used a 
Muirhead slow -motion dial removed from an 
R.F.26 unit. Mount the mains filter components 

next to the fuse -holder. This is an 
optional addition but was found to 
eliminate much mains -borne inter- 
ference in the prototype. Remove 
the strip resistors from the main 
chassis as they will now be found 
to be completely disconnected. 

The mechanical modifications 
are now complete and work can 
be commenced on the rewiring. It 
will be seen that all coils and 
transformers are brought out to 
numbered tags which greatly 
facilitates the rewiring and tracing 
of the circuit. 

Rewiring 
Join A. B. D and E together 

on the ABCDEF panel. This 
alters the valve heaters from 
series /parallel to all parallel con- 
nection. To complete the heater 
wiring connect pin 2 of V2 to 
pin 7 of V3. Connect pin 7 of 
V4 to " C " on panel, pin 2 of V7 

to C." Disconnect pin 2 of V9 from R39 and 
wire to pin 7 of V I. Keep this wiring to the 
side walls of the chassis. 

Inside the cabinet --a neat layout. 

near to the L.S. sockets at the rear of the set. 
Drill a fin. hole at the rear for the mains lead and 
insert a rubber grommet. 

5H6 
V9 

NOT 
USED 

Rf 
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TOIL 
UNIT 

X -a XJ 

H4SS/S 
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6317 
6SG7 
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lFT2 

RIB 

To 
TIN 

(8) 

IP'r4 

?3 

Fig. 5a.-Modified and simplified diagram. R.F. mixer 
and Oscillators, ist I.F., 2nd LF. and noise limiter Fo. 
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Wire in the power supply as shown in Fig 5 
and connect H.T. lead to pin 6 on T16. Join 
the L.T. lead to " C " on ABCDEF panel and 
the negative lead to chassis. Output stage : 

connect top end of volume control to C72, other 
end to chassis. The slider is connected via a 
0.02 pF to the grid (pin 5). Disconnect pin 1 of 
T16 from the anode (pin 3). Connect one end of 
the loudspeaker transformer to the anode and the 
other end to pin 1 of T16. The two transformers 
are now in series. This results in some small 
mismatch, but was found to be unnoticeable. 
The transformer T16 can be disconnected entirely 
if desired, bat, if so, should be retained on the 
chassis as it contains a smoothing choke which 
is left in circuit. The secondaries of these 
transformers are then taken to the phone and 
L.S. sockets at the rear of the receiver, Ieads from 
the sockets also being taken to the octal socket. 
It will be seen than T16 is available for use with 
either high or low resistance phones by using pin 
4 for low, and pin 5 for high resistance phones. 
An extra socket can be placed at the rear if 
desired to accommodate both settings. Screened 
lead was used in all conections to the volume 
control. 
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B.F.O. Switch 
Connect lead from " SW " on B.F.O. coil unit 

to pin 3 section A of the B.F.O. switch, as in 
Fig. Sb. Connect poles on sections A and B to 
chassis. Wire the pole on section C to pins 2, 
3 and 4 on the additional wavechange switch. 
Connect pin 2, section A, to pin 3, section B, 
and also to pin 1 on the additional wavechange 
switch. This point is also connected to R41 via 
the retained black /green /white lead from pin 14 
of the 23 -way socket. All these connections can 
be clearly seen in Fig. Sb. 

Mains 
Wire in the A.C. side of the power supply, 

using screened leads to the switch on the volume 
control. A panel light was connected in the 
loudspeaker cabinet as will be seen later. If 
desired it is possible to short out section C of 
the B.F.O. switch and have the volume and sensi- 
tivity controls running together. This however 
requires some skill in operating and in the writer's 
case it was retained. Connect X3 and X4 to chas- 
sis. This completes the rewiring and the circuit 
must be carefully checked against Fig. Sa and Sb. 
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Fig. 5b.- Circuit of the detector, A.V.C., 1st A.F. stage, output stage, B.F.O. and rectifier. 
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Loudspeaker Cabinet and Magic Eye 
After the wiring has been checked and found 

to be O.K., work can then proceed on the loud- 
speaker cabinet. A small Sin. loudspeaker was 
used and gave excellent results in the shack. 
However. if quality reception is desired a larger 

EXTRA COMPONENTS REQUIRED 
Valves 6U5 (Y63 or EM34). 5Z4 (5W4, 5Y3), 6.5- 

volt bulb. 
Panel light holder. 
6 -pin UX base. Octal socket. Octal plug. 
7 small sockets (Radiospares). 
1 small toggle switch single pole. 
3 -pole, 3 -way wafer switch. Single -pole 

wafer switch. 
4 knobs. Muirhead slow motion dial. 
Set of panel transfers 
500 k. volume control with switch. 
25 k. sensitivity control, less switch. 
2 1 fnegohm resistors z watt. 
1 0.02 of 350 volt working. 
1 0.1 pF 350 volt working. 
1 16 -I-8 pF 450 volt working Electrolytic. 
153 ohms 3 watt stopper surge limiter. 
Smoothing choie 10 H 80 mA 100 ohms. 
Mains transformer 250 -0 -250 volt 80 mA. 

volt 3 A, 5 volt 2 A. 
Sin. loudspeaker. 
Output transformer to match 6K6 or 6V6. 
Mains lead and plug. Connecting cable 6 -way. 

Wire, sleeving, etc. 

4 -way 

6.3 

speaker must be used. and a 0.001 to 0.02µF 
capacitor connected across the output transformer 
primary or a simple top cut tone control added. 
fig. 2 gives the dimensions of the cabinet and 
panel. Formica covered hardboard being used for 
the latter which gives a pleasing finish. A piece 
of gold expanded aluminium fret was used in 
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front of the speaker. A bracket as shown in 
Fig. 2 was constructed to mount the Tuning 
Indicator which was a 6U5 with a UX Base. 
A Y63 or EM34 could be used in this position 
with equal results. The connections to the 
receiver were i wade via a 6 -way cable as shown 
in Fig. 4. This fits into the octal socket which 
was fitted to the rear of the receiver. 

Testing 
When all construction work is finished, the 

units connected together and an aerial connected 
(a small throw -out will be sufficient for testing). 
the power can no w be switched on. Switch to 
Band 1. Locate a weak signal and adjust C6 
for maximum volume in the speaker. This 
should be the only adjustment necessary. If this 
is not successful, then a signal generator will be 
required and the set realigned. In the majority 
of cases. however, no more than slight alteration 
of the R.F. trimmers will be necessary and in the 
writer's case was only required on Band 3. 
Trimmers for Band 2 are C7. Band 3 C8 and 
Band 4 C9. The Muirhead dial is easy to handle 
and a chart can be made out for calibration and 
pasted on the side of the L.S. cabinet. Over a 
period of six months or more stations from over 
30 countries have been logged and the set has 
now pride of place in the shack. being equal, in 
the writer's opinion, to the best communications 
receivers of its class. 

Work is now proceeding on its conversion to a 
caravan receiver (it is rather large for a car). 

Finally the cabinet is given a coat of grey (or 
to taste) paint and the controls finished off with 
" Panel Signs," the picture on p. 453 showing the 
finished assembly. Best results were obtained 
with an inverted " L " aerial of 30ft. length. 

A orld's Largest Tape Factory 
THE world's largest magnetic tape factory, 

which is estimated to be capable of meeting 
the recording demands of the entire world 

for the next ten years, went into production 
recently on a round -the -clock basis at Hutchinson, 
Minnesota, U.S.A. 

Erected by the Minnesota Mining and Manu- 
facturing Company, of St. Paul, U.S.A.. which 
has a British associate of the same name, the 
factory is maintained like a hospital in order to 
achieve the near sterile conditions required to 
produce the essentially perfect magnetic recording 
tapes necessary for such fine applications as video 
tape recording, electronic computers and instru- 
mentation recording. 

General manager of the 3M company's Mag- 
netic Products Division. Dr. W. W. Wetzel, said 
that the 78,000 square feet unit incorporated the 
ultimate in tape -making technology based on half 
a century's experience in applying precision coat- 
ings. and more than a decade of pioneering in 
the production of highly specialised tapes for 
magnetic recording. 

He commented that the firm's new factory had 
more than tripled the American 3M company's 
magnetic tape production capacity and included 
facilities for a further 50 per cent. increase. 

PRACTICAL TELEVISION AUG. ISSUE 
NOW ON SALE PRICE is. 3d. 

One of the most commonly used accessories in 
television transmission is the zoom lens, and this 
has now become so well -used that the majority of 
viewers take it for granted and hardly appreciate 
that it is being used. It is not a simple matter to 
construct a lens which will remain in focus no matter 
at what point it is set, and in the zoom lens British 
scientists produced an instrument which is now 
widely used not only in television, but also in 
cinematography. How it works is the subject of the 
main article in this month's issue of our companion 
paper PRACTICAL TELEVISION, now on sale. 

Better conductivity is experienced on the short 
waves used for television when the wires or parts are 
silver plated, and the amateur can silver plate wires 
and parts for himself, as explained in " Silver 
Plating for the Experimenter " which forms the 
subject of another article in this issue. 

Some Useful Aerial Devices are described, to- 
gether with Fault Finding on A.G.C. systems, 
Servicing the Sobell TS17 and T346, Aerial 
Matching and Mismatching, Faults with Focus, 
Some Obscure Faults, Converting the 3807 to 12 
channel reception, Beginners' Guide to Television 
and the usual features. 
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More About Musical Movement 
Y paragraph in the August issue criticising 

the schools programme entitled " Music 
and Movement has certainly caused 

some movement of the pens of school teachers. 
One such, John F. Whone, of Harrogate, bursts 
forth into a tirade in support of this stupid pro- 
gramme. Knowing far more about the teaching 
profession and the minds of children than he 
seems to suppose, I would emphasise my criticism 
of this programme, which in my view is asinine 
and should be withdrawn. Mr. Whone says : " We 
teachers know from constant experience that 
almost any person feels confident to know more 
about our job than we do." Judging from 
illiteracy figures, one would not think so. He 
asks me whether I have ever been in a school 
since I left, and I can inform him that I have 
been in regular touch with schools ever since. 
The onlooker often sees the best of the game, 
where the teacher often cannot see the tree for 
the wooden heads in front of him. I have a high 
regard for the teaching profession, but it cannot 
be denied that not all teachers are qualified to 
teach although they may have passed their 
examinations. He further asks me whether I 
understand the minds of six- year -old children. It 
may surprise him to know that I have often taught 
such classes. I credit even a six -year -old with a 
higher degree of intelligence than the BBC pre- 
sume in their construction of their Music and 
Movement programmes. It is a great mistake to 
presume that children of six are imbeciles. Danc- 
ing and its offshoots should find no place in the 
school curriculum, and I do not doff my hat 
deferentially either to school teachers nor to the 
BBC in this respect. 

Of course, the BBC is intended to cater for all 
types and all ages. I made no imputation to the 
contrary, but it could occupy programme time 
for children in a far more useful manner than 
radiating bilge of this sort. I find it impossible 
to believe that those who devised this programme 
and those who support it do understand the mind 
of a child of six. They imagine that they do: 
If one stretches a point and concedes that the 
programme might have some useful purpose in 
teaching it could be devised in a more realistic 
manner, with perhaps an improvement on the 
old method of making a child walk the length 
of a room with a book on its head, muttering 
" Prunes and prisms." Children go to school to 
be educated, not amused. Teachers should teach 
interestingly! 

Pronunciation 
SIMILARLY, I adhere to my point about BBC 

pronunciation. Where all dictionaries agree 
on the pronunciation of a particular word that 
should be accepted. The BBC should not set 

itself up as an etymological authority, in view 
of the wide number of nationalities represented 
in its personnel. Sorne foreigners learning English 
do listen to the BBC and it must be confusing to 
them after a lesson from their English master 
teaching pronunciation of English words to listen 
to some gems such as " cundit " for conduit. 
Equally I think the BBC has a responsibility to 
see that people it engages in its programmes are 
rehearsed as to their pronunciation. Even the 
minds of teenagers can become affected by wrong 
pronunciation. If the teachers are teaching one 
pronunciation what will they have to say if the 
BBC gives another? One of the cryners the 
other day, in sobbing " one of the latest out- 
pourings from tin -pan- alley_ into the microphone, 
came out with " Yaw perfaction, without any 
fahlt . Skays - are blew, dreams come trew, 
when I'm holding yew." The readily- absorbent 
minds of young children could be polluted with 
this uneducated pronunciation (as if perfection 
could have any fault, anyway!). " In any case, 
with all this improvement in education, free edu- 
cation at that, and the improved opportunities 
for scholarships up to university standard, I am 
not so sanguine about illiteracy as Mr. Whone, 
who has to resort to sending me a cutting from 
a schoolteacher's periodical (beg pardon. They 
are schoolmasters now !). 

The BBC should" not be allowed to tamper with 
the school curriculum and, I repeat. Music and 
Movement should be dropped. 

I have received a further convulsive paroxysmal 
effusion on this subject from our bombastic friend, 
Roy L. Williams, who hails from Yewstone Lodge, 
Wistantow, Craven Arms, Salop, but this I will 
reserve for special treatment next month. 
The Radio Show 

AS I write these notes, the Radio Show has not 
yet opened its portals to the thousands who 

will enter it to see what the show has provided 
for 1958. The accent, of _ course, will be on 
high -fi, tape recorders, but mainly with television. 
There is no indication at this stage of any sur- 
prised development. 

It is unfortunate that the home industry does 
not evince the same interest in the constructor 
market as it did hitherto. It is still a large and 
lively market, and those firms who specialise in 
catering for amateurs' requirements continue to 
do excellent business on an improving sale. I 
suggest that the industry which is not doing too 
well as far as radio receivers are concerned might 
usefully turn its attention to the marketing of kit 
sets, as they did years ago. " The Melody Maker," 
" The Music Magnet " and similar kit sets sold 
in hundreds of thousands, and some of those 
receivers are still in existence. Unfortunately, 
the trade is not too well disposed to their older 
products and refuses to supply spares for them. 
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C.R.T. ISOLATION TRANSFORMER 
Type A. Low leakage windings. Ratio 1 ; 1.25 
giving a 25% boost on secondary. 
2 v., 10¡0 ; 4 v -10]8 ; 6.1 y., 10; 0 ; 10.0 v., 
10!8 ; 13.3 v., 10/6. 
Ditto with mains primaries, 22,11 each. 
Type B. Mains input 220¡240 volts. Multi 
Output 2, 4, 6.3, 7.3, 10 and 13 volts. Input 
has two. taps which increase output volts by 
235' and 50% respectively. Lee capacity. 
sultable for most Cathode Ray Tubes. With 
Tag Panel, 21/ each. 
Type C. Low capacity- wound traraforrner for 
use with 2 volt Tubes with falling emission. 
Input 210/240 volta. Output 2!2í21.25.3 
volte at 2 amps. With Tag Panel, 178 each. 
NOTE, -It is essential to use. mains primary 
types with T.V. receivers having series. 
connected. heaters. - 

TRIMMEBSOeramic. 30. 50, 70 pf-. 9d. 100 pf:, 
150 pf., 1/8 ; 250 pf.; 1/8 ; .500 pf., 750 pf.. 1!9. 
RESISTORS. All values. 10 ohms to 10 meg 
} w., 4d.; } w., Bd. Iam, 8d.; 2w., 
HIGH STABILITY. 1 w., 1 %, 2i -. Preferred values 
Ito ohms .to 10 meg,' 

watt WIRE -WOUND RESISTORS 
{ 
((1/3 

' )C watt 25 ohms -10,000 ohms 1/8 
1 watt i 

ohms-50,000 ohms, 5 w., 1'9 ; 10 w., 2 /3. 

12/6 PURETONE RECORDING TAPE 

1,200 N. on standard 7" Plastic reels. 
Spools 5" metal, 1/6, 7'- plastic; 4 3, 
FERROVOICE 1,200ít. Plastic Tape 28 
SCOTCH BOY 1,20019. Plastic Tape 27/ 

U'P TRANSFORMERS, Heavy Duty 50 inA., 4/8. Mdtiratio, push -pull, 8/8. Miniature, 384, rte., 4/6. 
L F CHOKES 15 -10 H. 60/63 mA. 61- ; 10 H, 
40 mA -, 8/8 10 H.110 m-t.; 12/3. 

:MAINS TRANS. 330 -0+350, 80 mA., 0.3 v. tapped 
4 V. 4 a., 5 v. tapped 4'v. 2 a., ditto 230 -0 -23(1, 211 -, 
Bargain 250.0- 250' 65 mA., 8 v. 4 a., 4 v. 2 a., 15: -, 
BEATER TRANS. - Tapped prim., 200/2::0 v., 6.3 v, 
1? amp., 7/8 ; tapped sec. 2, 4, 6.3 v., 13 snip 8/8 ; 

prim. 230 v. Sec. 6.3 v. 3 amp., 106., - 

ALADDIN FORMERS and cur., li.. 8d. ; tin., 108, 
'b -sin. FORMERS 5937/8 and Cane TVI12. Imo. aq. x 

. Ois, and lin. sq. Alin:, 2/- ea., with cores. 
TYANA.- Pltdget Soldering Iron. ' 200/229 y. or 
1301250 v., 16/9. Solon Instrument iron, 24/ -, 
MAINS DROPPERS.' 8in. x 11tH. Adj. Sliders. .3 1 p 150 ohms, 4/3. 2 amp., 1,000 ohms. 

. LINE CORD. .3 amp., 60 ohms per foot, np., 100 the per foot, 2 -way, Bd. per foot, 3 -way, 7d. pm- foot. 
LOUDSPEAKER, P.M. 3 OHM. 26in. square, 17!8. 

-.bin. Goodman, 1718. 71n. a 4in. Goodman, 21, -, 
'`31b,. square, Elac,, 211 -, 8in. Blac., 2218, 

gi h,. (Mediums, 18/8, 10in. R. s A 80' .., woe 'tweeter, L0H75, 8/3. 1210. Plessey, 80; -, 
Fin. M.E. 2.5k field, tapped O.P. tmx, =f 24/0. 
C7tY5TAL DIODE G.E.C., 2/-. GEX34, 4'-, 
HIGH RESISTANCE PHONES. 4100 ohms, 18!8 pr. 
MIKE TRANSF. Ratio 50 ; I, 31 ea. ; 100 ; 1, 101. 
SWITCH CLEANER Fluid, squirt on>ut, 418 tin. 
TWIN GANG TUNING CONDENSERA 365 pf. 
rn iniatnre lin. s l'. ixi. s 1íh1.. 10,'- .0095 Standard 
size with trimmers, 91- ; leas trimmers, 6'.. ; midget 
7.8 ; standard .0005 raid- 3-gang, 793. 
SPEAKER FRET. Expanded Metal Rib, cr, 15;ín. 
s OOin., 2:- each ; 141ín. s 11in., 
GOLD CLOTH. 18in. x 25in., 51- ; 4v, s Min., 10: -. 
Tyg05 4ßt. tin. wide, 10 /- ft.; 2ft. 31n. ide, 51- lt. 

All Boxed -VALVES New &Guaranteed 
11:, 118 

185 

1X.2 
luI 
31 -4 

51 -4 
61-3 
5/4 
BANG 
67ÁS 
61í176 
82316 
00105/ 
01;11.7 
acu6 
6)16 
(WO 
6416 
C45 
C4; 
(a7 
BK.; 
C.K 

8 
8/8 

316 
8/6 
893 
8/6 
8(6 

10,8 
8/5 
6 /612A6 
7/0 

10/6,12AT7 
8/8 
81 

10 /8 
7/6120117 
7/8 
3/0 
8/8 
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8/8 
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8/6 

-716 
716 
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1/61039 

168 
10/6 
10/6 
1018 
10/6 
1016 
8/6 
8/6 

10; 6 
816 
1/6 
1/6 

_..__ 
EHOi ...6,g: }: ij] 173 
EBC33 8;9;HARCSO 
EBC41 1048 126 
BB1,80 8 6, FIVR2A 78 
ECCS4 12:6;MC14 10,'6 
ECFSO 1081PC(64 1298 
ECF82 10 61 PC'F80 106 
1101142 10;811'CF82 10/6 
ECISO. 851 PCI.4: 1018 
ECI,O2 12;61Piel 11:6 

7.431PL02 '108 
EF41 1081 PIRG 1018 
EF50 5.9 PY81 10'6 
Equip. 1PY82 1016 
111'50 8,8 OP61. 5.'8 
Spiv. 1.'ßr41 8'6 
EF80 108 Lc if 8;8 
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EY31 11/61 (' 22 102 
E7,40 10 ¡81T2:', 118 
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1957 RADIOGRAM CHASSIS 
THREE WAVEBANDS. FIVE VALVES 
S.W. 16 m.-50 m. LATEST MALLARD 
M.W. 200 m. --550 m. ECH42, EF41, E0041, 
L.W. 800 m, -1,000 m. , EL41, EZ40. 

12 month guarantee. 
Á.C. 200/230. v. 4 -way Switch ; Short- Medium- 
LoùgGram. 'A.V:C. and Negative feedback 
4.2 watts. Chassis 13/ x b1 x.23in. Close Dial 
10 a 43ín., horizontal or vertical available. 
I Pilot Lamps, Four Knobs, Walnut' or Ivory. 
Aliened and calibrated. Chassis isolated from nine. 

10 gns. Carr. R Ins. , 4/6. 

TERMS ; Deposit 25.5.0 and Ow monthly 
payments of 81. 
MATCHED SPEAKERS FOR ABOVE CHASSIS 
ties.. 19/6; 10ín..25/ -; lain., 30/ -. 

RECOMMENDED FOR ABOVE 
CHASSIS 

* COLLARD * 
HIGH- FIDELITY AUTOCUANGER 

1957 Model -RC458 
74n., 1Din., 121^. Records 

16, 33, 45, 78 r.p.m. 
4 SPEEDS -10 RECORDS 
With Studio " O " Pick -up 

BRAND NEW IN MAKER'S BOXES 
OUR PRICE £9.15.0 post fee 

TERMS ; Deposit 55.5.0 - 
and six 

monthly payments of SE 
Space required 14in- x 121in. Sin. 
above and 3in. below. Cut Out board, 6/.' 

B.S.R. MONARCH 4 -SPEED RECORD 
CHANGERS 1957 MODELS 
Brand new and fully guaranteed 12 months. 

Designed to play 18, 33, 45, 78 r.p.m. Records, 
7in., 10in., '12ín. Lightweight Xtal pith -op, 
turnover head, two separate sapphire styli, 
for Standard and L.P., each plays 2,000 retord,, 
Voltage 200/250 A.C. 

OUR PRICE £8.15.0 each, Post Free. 
Terms ; Deposit 25 and 5 monthly payments 
of £1. Spare required 14in. a 123ín. Sin. 
above and 8in: below, Cut Out hoard, 6, 
AMPLIFIER- RECORD PLAYER CABINETS 
Cabinet size ladin. x 131 a itt, 9 /in., with 
motor board 14 x 121in., 23.3.0. 

GARRARD RC 80m 3 speed Autoohange tot. 
t-ervat A0,110 100-250 volts. List price 227.10.0. 
OUR PRICE £15.15.0 narr.. 
TRANSISTORS- Audio, 10; -; R.F. 2.6 Mc's, 
21/ -. 

SUPERHET COIL PACK. 27;6. Miniature 
aize -23ín. a 2;ín, s 1 :in. -1110HQ., Dust 
cored Coils. -Short, Medium, Long, Glum 
Switching, Single hole fixing with connes 
lion diagram and circuit. 485 Sc/s LF. 

B.S.R. MONARCH. 3 -speed Motor and Ttun- 
table as :th selecting switch for 33, 45 and 78 
r.p.m. records. 100 -1951 v. and 100250 v. A.C. 
50 cis. Also B.S.R. MONARCH Lightweight 
Pick -up with Aees Ytal turnover head, separate 
Sapphire styli for L.P. and Standani records. 
SPECIAL OFFER, THE TWO 1 84.12.6 post 2/0. 
14 a 121:e. (hut Ont board. 6,! -. 

CRYSTAL MIKE INSERT by Aces, precision 
engineered. Size only II x 3,'1615. Bargain 
Price, 0)6. No transformer required. 
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TELETRON BAND Ill CONVERTER 
For London, Midland and Northers I.T.A. 

MARK`I 
Suitable all T.V. makes. TALE. or Superhet. 
Coils, valves. components, ehaesi.::, '. wiring 
plane. COMPLETE KIT for mains operation 
200-250 v. A.C., 53.10.0. 
As ABOVE leas POWER PACK. Requires 
200 v. 20 mA. R.T. 6.1 v..6 a. L.T. 82.5.0. 

Mark II eascode 51 extra each Kit. 
JASON F.M. TUNER COIL SET. 28; -, - H.F. 
coil, serial oeil, Oscillator coil, two I.F. trans- 
formers 1(1.7 Mc!s. Detector transformer and 
heater choke. Circuit book using four 6A3í6, 
S / -. LE. Chassis and Dial, 19/6, 
Complete Jaeou F.M. Kit. 58.18.6. 
With Jason superior calibrated dial, 96,15,^, 

Volume Controls 80 BLE COAX 
Long spindles. (Masan- Semi -air spaced Poly - 
teed 1 year. Midget thane insulated, fin. dia. 
10,000 ohms to 2 Meg. Stranded core.'41 
No Ow. 8.P,Sw. D,P.Sw. Losses cut 50% 877 pd. 

8/- - 4,'- 4(9 STANDARD e1di 
Lin or Lug Tracks. tin, Cone yd. 

COAX PLUGS ... 1-- DOUBLE SOCKET ... 1/3 
SOCKETS 1f- OUTLET BOXES .. 4/8 
BALANCED TWIN FEEDER, yd, 6d, 80 or 300 ohms. 
DITTO SCREENED per yd. 1/- 80 ohms only. 
WIRE -WOUND POTS. 3 WATT. Pre -Set. Min. 
T.V. Type. All cables 2., ohms te, 30 K., 5/- ea. '0 K., 4/ -. - (Carbon 50 K. to 2 m., S/ -)- 
WIRE -WOUND 4 WATT. Pots 21in, Spindle. 
Values, 100 ohms to 50 K., 516 ; 100 IC., 6 /6. 
CONDENSERS; New stock. .001 red. -7 kV. 
T,C.C., 5/6 ; Ditto, 20 kV., 9/6 ; 100 pf. to 500 pl. 
Micas 8d. ; Tubular 500 v. .001 to .01 mid., ad. ; 
.03, .1, 1,!- 21, 1,/6 ; .5'350 v., 1/9 ; 1 /720 v., 9d, ; 
.1/600 v., 1/8 ; .1 mid., 1,000 volts, 4/ -. 
CERAMIC COEDS., 500 v.; .3 pf. to .01 mfd.. 10d. 
SILVER RICA CONDENSERS. 10% 5 Ill. to 500 
pl., 1/- ; 600 pf. to 3,000 pf., 1/8. DITTO 1% 
1.5 pf. to 500 pf., 1`9 ; 515 pf. to 3,000 pf., IN.. 

1:F. TRANSFORMERS 7/6 pair 
465 Ke,'s 'Slug tuning Miniature Can. Olin, x 
lin. x lin, High Q and good bandwidth. 
By Eye Radio. Data sheet supplied. 
Wearfte M800 IF 465 Ka s, 12!6 per pair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

3/350 v. 2,'- 100/2.3 v. 2i- 8 +16/500 v-. 51 
2/450 v. 213 S+9300 V CO 16 +16/30/I v. 8/- 
4/450 y. 2!- 16-; 1t:500,V. 25+ 20/450 v. 5/6 

32 +32/350 -v 4/6_ 8/450 v, 2,'8 8/ 
8/500 V. 21 

Í CAN TYPES 3. +121460 v. 0/6 
16/450 r. 3 /8'Cllps. 3d, 0-d- 50/350 v. ' 71- 
.16/500 y. 411 -I 161430 v. 316 60 +100/350 v. 1116 
3'2/450' V. 6/8132:320 v. 4- 100 +200/275 o. 21/25 V. 119: 04:551, t'. 5(6 - 12,8 
5 550/25 v. 1 /9;500 /12 v. 3i- 1,000; 1,00016 v.- 
50/50 V, Sj- :8- ;30/430V. 
Screw Base Ty-ne 512, 8!500 v.. 3 -; 16/100 v., 4i -. 
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGES. E3,25 2 kV., 5/- ; K3/40 3.1 
kV., 7!- ; K3/43, 3.6 kV 78 ; K3/50 4 kV S/- 
K3 /100 S kV., 14;6. MAINS TYPE CONTACT 
COOLED 250 v. 30 mA., 8(6 ; 250 v. 83 mA., Pit, 
COILS Wearitc, P " type, 3r- each. Oemur Midget 
" Q" type ad /. dust core, 41- each. All range=_ 
TELETRON. L. A' Med. T.R.F., with reaction, 318 
FERRITE ROD AERIALS. M.W., 819 ; M. S L., 12/8 
T.R.F. COILS A HF; 7'- pair. HT. CHOKES,2 /8 

ALUMINIUM CHASSIS. 18 s.w.g. undrilied. 
With 4 sides, riveted corners and lattice fixing 
holes, 21ín. side:, 7 x 4in., 4/6 ; 0 s 6in., 5/9 ;. 11s7in.,6/9; 13x0/^.,8,'6; 14x11/ ̂ .,10;9; 
15 s 14in 121 ; I8 116 x 3in., 16/6. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 
e 6 or 12 v. 7.1 arnp., 819 ; 2 a., 11/3 ; 4 a., 176. 
CHARGER TRANSFORMERS. - Tapped Input 300/ 
250 v, for charging at 2, a or 11 v., 1/ amp., 18,/6 ; 
2 amp., 1518; 4 amp., 21! -. 
VALVE and T.V, TUBE equivalent books, 5; 
TOGGLE SWITCHES. S. Y. 21-, D.P. 3/6. 0.P.D.T.4' -. 
WAVECHANGE SWITCHES. - 

5 p. 4 -way 2 wafer, long spindle ... ... 816 
2 p. 2 -way, 3 p, 2 -way, short spindle .. 2 6 
2 p. 6 -way, 4 p. 2 -way. 4 P. 3 -way, long sPind!. 3/6 
3 p. 4 -way, 1 p. 12 -way, long spindle 3, -6 
VALVEHOLDERS. Pax, Int. Oct 4d. EF50, EA50, 
6d. B12A, CRT, 1,'3, Eng. and Amer. 4, 6, 6, '7, and 
9 pin, 11 -. MOULDED Mazda and Int. Oct 6d, 
BIG. BSA, BSG, BOA, 94., 27G with. can, 18. 
VCR97, 2;8, BSA with can. 2,6. CERAMIC EP50, 
H7G, BOA, Int. Oct., 1 -, 137G with can, 16. 
BLACK CRACKLE PAINT, air drying, 0,- tia. 

NEW AND ENLARGED SHOWROOMS NOW OPEN 
OUR WRITTEN GUARANTEE WITH EVERY PURCHASE. Please address all Mail Orders correctly as below - 

1TEHORSE RD., WEST CROYDON RADIO COMPONENT SPECIALISTS 337 
WH 

OPEN ALL DAY -(Wed. 1 p.m.) 10 page list 3d. Tel. THO 1665. Buses 133 or 68 pass door. 48 -hou postal service. P. & P. -1 / -, £2 orders pest free. (Export Extra.) C,O.D. Service 1//6. 



460 PRACTICAL WIRELESS September, 1957 

SUMMER SALE BARGAINS 
TERMS AVAILABLE 

LOOK: 17" T.V. CHASSIS 619.19.6 
17" Rectangular tube on 
adapted chassis. All channels. 
TURRET TUNER 50/- 

extra. Valve line -up 
(5 valves) : 6SN7G, 
6V6 and 2- 6D2's, others : 

6L18, EL38 and 7- PF1's. 
These may be on YOUR 
shelf. Chassis size :- 
11," x 141" x 11 ". 12 
months' guarantee on 
the rectangular tube, 3 
months' guarantee on 
chassis and valves. All 
complete and working on 

any channel 1 -5 but less valves. With 5 of the valves, 621.19.6. 
Complete with all valves, 625.19.6. Ins., Carr. (incl. tube), 25/ -. 
Please state B.B.C. channels (and I.T.A. channels if turret tuner 
required) 

17" 12 MONTHS' GUARANTEE ON 14° 
67.10.0 RECTANGULAR T.V. TUBES £5.10.0 
We are now able to offer this wonderful guarantee. 6 months' full 
replacement, 6 months' progressive replacement. Made possible 
only by the improved high quality of our tubes. Ins., Carr. on 
all tubes, 15/6. 
As a special offer we can now supply 14 ", 15 ", 16" round type tubes 
at £5. Ins., Carr., 15;6. 

12" T.V. TUBES, £6 Ins. carr. 15/6 
T.V. TUBES 30/- 

With cathode to heater shorts, or with burns, from 15/ -. Please 
enquire. State type and size required. Carr., Ins., extra. 

14" T.V. CILASSIS, TUBE & SPEAKER, £13.19.6 
As 17" but with 14" rcund type tube. Less valves. Chassis, tube 
and valves guaranteed for 3 months. Price with 5 valves, £15.19.6. 
Complete with all valves, £19.19.6. Ins., Carr., 25/- (incl. tube). 

Open SATURDAY all day. Send for FREE catalogue. DUKE Liverpool Street Station to Manor Park -l0 mins. 

BEAUTIFUL EXTENS ON SPEAKERS, 29/9 
Complete, fitted with 8" 
P.M. speaker W.B." 
or " Goodmans " of the 
highest quality. Standard 
matching to any receiver 
(2 -5 ohms). Flex and 
switch included. Size : 

11" x 131" x 65 ". Unre- 
beatable at this price. 
Money refunded if not 
completely satisfied. 
Carr., Ins., 3/ =. 

T.V. CHASSIS UNITS 
SOUND AND VISION STRIPS, 35/6. Tested working. Com- plete vision strip. LESS valves. I.F.s 16 -19.5 me!s. Drawings FREE with order. P. & P., 2/6. Size : 85in. x 41in. x 41in. 

TIMEBASE, 2516. Complete with focus unit, etc. Tested working. LESS valves. Size : 91in. x bin. x lin. Drawings FREE with order. P. & P. 3/6. 

POWER PACK, 39/6. R.F. E.H.T. 6 -10 KV. Amplifier stage- 
6176 with O.P. transformer 3 ohms. matching. Smoothed H.T. 
350 v. at 250 mA 6.3 v. at 5 amp., 22 v. '.at 3 amp. 6.3 v. at 4 amp. and 4 v. centre tapped. Size, 14;ín. x Bin. x Tin. Tested working. Drawings FREE with order. Ins., Carr., 5/6. 
T.V. AERIALS, 25/6. For all I.T.A. and F.M. Channels, 3 element type for outdoor or loft, at half their original price. P. & P., 2/6. 

POPULAR RADIO Or RADIOGRAM CHASSIS 39/9 
nd and gram., s /het.. 5 valve irk/ t 

h 
International Octal. Idéal table gram, but still giving high quality 
output. 4 knob controls. 8 P.M. 
speaker, 7/9 extra ; set of knobs, 2/- 
extra. Chassis size : 12" x 6 ". x 9 ". 
Less valves. Ins., Carr., 4/6. 

(P.W.) 621/3 Romford Rd., Manor 
Park, London, E.12 ILF 6001 -3 

&COe 

TECHNICAL TRADING CO. 
COSSOR GANGING OSCILLATORS (Wobbulators), alI wave, 
200/250 VAC, checked and tested, £9/10/ -. 31in. SPEAKERS, ex 
new egpt., 15,4, smallish magnet, 9/6. 

1 

TRANSIST®RS1. P;;p JUNCTION 6i- 
TRANSISTORS ;a P.N.P. £EGLRN 11 /- 

250 v. 250 mA RECTIFIERS. Selenium 1 wave, square fins, 11/ -. 
100 +200 mfd. 275 vw. Cans, 5i6.. 1 _MEG. POT., D.P. sw., 3 }in., sp., 
small, 3/6. RESISTANCES assorted, 1-3 w., 4.712 -10 M4 2/- doz., 
101- 100. MIDGET CERAMICS Tubular 10, 20, 50, 300, 3,000 pF., 
5/- doz. 32 +32 250 v. 2/6, 16+ 10 350 v. 3/6. 
600DMANS P.M. SPEAKERS, Sin:, 17/ -. Olin., 1S / -. 7 x 4, 
17/6. Bin. (F.M. Quality), 22/6. 10 x 6, 26/ , 10in., 25/ -. 
10 INCH CABINET SPEAKERS. Anti -boom lined, size 14 x 18 x 7, 
29/ -. ARDENTE 12 %OLT AMPLIFIERS, 10/15 w., ECC31, 
ECC31, p.p. EL35's. Very compact, ideal Street Broadcasts, 
complete, untested, £4/10/ -. MAINS DITTO, by Parmeno, un- 
tested,£4 /15/ -. VITAVOXRE- ENTRANT SPEAKERS, excellent 
for outside work. Single 19/ -. Double -ended 29/ , 

SPECIAL BARGAIN ! 12 v. 4 amp. rests., 9/6 ea., £5 doz. full wave iron selenium heavy compact type. 

13 CHANNEL CONVERTERS, famous make, complete PCC84, 
PCF80, beaut. bakelite cabinet, adjustable all I.F. freqs., 
tunable all channels, no extra coils required, £3/15/-. GERMANIUM CRYSTAL DIODES, famous make, tested, 
general purpose, polarity marked, 16d., p. & p. 3d., 8/6 doz. 

GUARANTEED BOXED RADIO VALVES, 24 HOUR SERVICE. 
5U4G 616 6J6 5//- ¡12AU7 7/- ECC31 9/ -'EF91 71- 
6BA6 816 5L6 8 /- ,12SK7 5//61 ECC82 / -IEY51 10 /- 6BE6- 6/9 6SN7GT 5 /9I25L6GT 8/6 ECL80 8/6'N78 41 /- 
6C4 419 6V6GT 6 / -iEB34 1/6 RP50 2/6181,41 2/8 6J5G 3/-16X4 fi' -' EBC33 7/- EF80 8 / -'' SP61 2/6 
FOR FULL VALVE LIST AND CLEARANCE BARGAIN DETAILS 

SEND SAE FOR SPECIAL LIST. 
Postage 11- in £1 049 in £1 Speakers/Trans.) Min. 6d. No C.O.D. 
10,000 OTHER BARGAINS TO CALLERS AT 

350/352 FRATTON ROAD, PORTSMOUTH 

SOUTHERN RADIO'S WIRELESS BARGAINS 
TRANSRECEIVERS. Type " 18 " Mark 111. Two Units (Receiver 
& Sender). Complete with Six Valves, Microammeter, etc. in Metal 
Carrying Case. Untested, without guarantee but COMPLETE. 
£2.18.6. ' 

RECEIVERS Rí09. Short Wave Receiver complete in Case with eight valves. Built -in Speaker and 6 -volt Vibrator Pack. Untested without guarantee but COMPLETE, £2.18.6. 
ATTACHMENTS for Type " 38 " Transreceivers. ALL BRAND 
NEW. Headphones, 15/6 ; Throat Microphones, 4/6 ; Junction 
Boxes, 2/6 ; Aerials No. I, 2/6 ; No. 2, 5/- Webbing, 4/- 
Haversacks, 5/- Valves- A.R.P.12, 4/6 ; A.T.P.4, 3/6. Set of 
FIVE VALVES, 19/- the set. 
ATTACHMENTS for " 18" Transreceivers. ALL BRAND 
NEW. Headphones, IS /6 ; Hand Microphone, 12/6 ; Aerials, 
5 / -. Set of SIX VALVES, 30/ -, 
RESISTANCES. 100 Assorted useful values. New wire end, 12/6 
CONDENSERS. 100 Assorted, Mica, Tubular, etc., 15/ -. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. NEW. Hundreds 
of Components, Gears, etc. Ideal for Experimenters. £3. 
LUFBRA HOLE CUTTERS. Adjustable sin. to 31ín. For Metal, 
Plastic, etc., 71 -. 
QUARTZ CRYSTALS. Types F.T.241 and F.T.243. 2 -pin, lin. 
Spacing. Frequencies between 5 675 kcs. and 8650 kcs, (F.T.243). 
20 Mc /s and 38.8 Mc /s (F.T.241, 54th Harmonic), 4/- each. ALL BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/ -. Holders for both types, 1/- each. Customers ordering 12 crystals can be suppled with fists of frequencies available for .their choice. 
MORSE TAPPERS. Standard type,. 3/6 ; Extra Heavy on Base, 
5/6 ; Midget, 2/9. 
TRANSPARENT MAP CASES. Plastic, 14in. x 10in. Ideal for Maps, Display, etc., 5/6. 
DINGHY AERIALS. Ex- U.S.A. Reflector Type, 4/6. 
STAR IDENTIFIERS. Type 1 A-N covers both Hemispheres, 5/6. 
CONTACTOR TIME SWITCHES. 2 Impulses per sec., in 
case. ' 11/6. 

Postage -or Carriage extra. Fall List of RHINO BOOKS, 3d. 

SOUTHERN RADIO SUPPLY LTD. 
11, LITTLE NEWPORT ST., LONDON, W.C.S. GERard 6653 
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The National Radio Show -1957 
A PRELIMINARY REPORT OF THE EXHIBITS 

ONCE again the National Radio Show is 
upon us and as usual it is shrouded in 
these early days by iron curtains dropped 

by various firms in the hope that they will be 
able to steal a march on their competitors. No 
doubt, as usual. when the opening day arrives 
there will be little to startle the visitor, and most 
firms will be more or less following each other 
except in so far as concerns manufacturing 
processes. For some years now there has been 
little which could be called " new." Even in 
television, stability has been attained and most 

A neat tape recorder by Baird. 

new models really present the same internal 
arrangement in a new dress. 

As we go to press so much in advance of our 
actual date of issue we naturally are in the dark 
concerning many items which will be on show, 
but a study of that information which has so far 
been released reveals that the only thing which 
may be said in a "general way is that there will 
be a greater proportion of printed circuits and 
transistorised apparatus than at last year's show. 
Whilst it is expensive to tool up to produce a 
printed circuit for every design, it is found that 
certain parts of a receiver (and also of a television 
set) follow standard lines, and new designs merely 
consist of modifications to other parts of the 
complete set. Thus. these individual " set pieces 
can be produced en ¡nas.se and will as a result 
considerably reduce the overall cost of the 
complete set. 

Thus it appears that we may see receivers in 
which some sections are on standard lines, whilst 
other parts are in the form of printed circuits. 
It would appear that there will be several advan- 
tages in this arrangement. not the least of which 
is that of servicing. If a fault arises in the 
printed part of the set. it will be a simple matter 
to take out the complete part and replace it 
rather than attempt to replace an. individual 

component. In fact it will not be necessary to 
try and trace a faulty part, as the mere location 
of a fault in a printed panel will be sufficient to 
warrant replacing the panel complete. Time will 
be saved and the part can be serviced at a later 
stage and then put back into stock ready for use 
again. 

Transistors 
Transistors appear to be very much more widely 

used in this year's apparatus. but so far as we can 
trace to date no firm which has yet produced in 
this country an N -P -N type. although there are a 
number of circuits in which this component can 
be used with advantage. The P -N -P is of course 
still limited by frequency and thus does not 
have such wide application as the valve. Its use 
in audio circuits has led, however. to more com- 
pact record players and tape recorders, as well as 
the personal type of portable. In the latter two 
categories manufacturers appear to be making 
quite a feature of the colour finishes and as a 
result the apparatus is quite attractive. Plastics 
help. both in the case ,and control knobs or 
scales, and many of the portables appear to be 
most attractive -a point which will. of course, 
appeal more to the opposite members of the sex 
than the mere male who is concerned with 
the " internals." Some of the cabinets are also 
claimed to be unbreakable. The Ferrite aerial 
is more or less standard. This gives much better 
results than the small internally -wound frame 
which was formerly used, and would appear to 

This record player, by Tape Recorders, has tuco matched 
speakers, 'bur speeds and is for A.C. operation. 
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take two forms. In some cases the coils are 
wound on a length of Ferrite rod, whilst in others 
a slab of the material is used. 

V.H.F. 
There would appear to be more receivers 

designed to receive the BBC V.H.F.. transmissions, 

A neat portable by Bush typifies the trend in portab.es. 

although from the details so far received no new 
technique appears to have been adopted. The 
circuits for these still, in the case of receivers 
designed also for medium- or long -wave reception, 
have the two circuits more or less in series -that 
is, on the I.F. side the normal 465 or 456 kc /s 
transformer is in series with the 10.7 Me /s com- 
ponents, and two completely separate stages are 
used between the last I.F. and the first audio, 
with, of course, the difficulty of the necessary 
switching. 

One thing which we are pleased to 
note, however, is that more manu- 
facturers have decided to do justice to 
the V.H.F. transmissions. It has been 
pointed out, not only in this and other 
periodicals, but also by the BBC, that 
apart from the removal of man -made 
interference these transmissions afford 
the listener a very high quality of 
reproduction, and in past years many 
of the A.M. /F.M. receivers still had a 
small 8in. speaker in a small cabinet 
which hardly did justice to the normal 
A.M. programmes. 

At least one manufacturer has 
announced that this sear a receiver 
is being introduced in which a com- 
plete dual loudspeaker network is 
being employed with cross -over etc., 
and yet is only rated at 4 watts. In 
the past it was usually found that such 
elaborate loudspeaker arrangements 

were only fitted to large installations rated at 
10 watts or more. This is a welcome departure, 
and provided the cabinet size is adequate should 
provide the listener with worthwhile high -quality 
at reasonable expense. On the subject of quality, 
also, more amplifiers appear to be produced for 
those who wish to build up record players, 
recorders, etc., but so far we are unable to trace 
any cross -coupled amplifiers. Many manufacturers 
give the output rating, inter -modulation distortion, 
etc., but so far we have not seen a single one 
which gives a 'scope reproduction of the response 
to a square wave. Copies of 'scope response 
reveal far more, and more convincingly, the 
efficiency of a piece of equipment, and in fewer 
words. Perhaps in time manufacturers will supply 
such information. 
Miniaturisation 

The increasing employment of transistors and 
printed circuits has resulted in the manufacturer 
of components having to cut down the overall 
size of his products. This is particularly noticeable 
in the capacitor and audio transformer lines, 
where in some cases the dimensions have been 
reduced beyond what appears to be reasonable. ' 
However, it must be remembered that the 
transistor does not deal with currents of the order 
found in even the simplest valve stage, and as 
a result the current ratings may almost be ignored. 
One particular transformer which we have seen, 
with a ratio of over 4 to 1, is so small that you 
could pack nearly two dozen of them in an 
ordinary matchbox. 

Fixed capacitors also have been reduced to 
remarkably small dimensions and these include 
electrolytics which again, in view of the very low 
voltage and current, are almost ridiculously tiny. 
But outside the transistor field, the very neat 
B7G type valves have resulted in smaller 
" standard " items and thus the portables and 
similar pieces of equipment are still smaller and 
more efficient, owing to the increase in the 
number of stages which may be employed. 

Next month's issue will contain a stand-by - 
stand report of the exhibits, and will be on sale 
on September 6th. 

An interesting 
new loudspeaker 

design. This -is the Celestino 
415, and consists of 2 units 
in one. 
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CONVERTING A POPULAR 
EX- GOVERNMENT UNIT INTO A 

USEFUL TEST SET 

By D. Llanwyn Jones 

463 

HE original unit is the ex-W.D. Indicator 
Unit Type 62A. This is obtainable quite 
cheaply from most surplus stores: It con- 

tains a VCR97 tube with numerous EF50 (VR91). 
SP61 (CV118). VR54 and EA50 valves. The 
unit is constructed on a double -deck chassis. The 
original and final front panel layouts are shown 
in Fig. 1. The controls of the complete oscillo- 
scope are detailed below. 1. Electronic switch 
in out; 2. X shift ; 3. Y shift ; 4, separation; 5, Y 
attenuator; 6. Yl sensitivity_; 7, Y2 sensitivity; 8. 
X switch; 9. Y switch; 10 and 1 t. coarse and tine 
timebase frequency controls; 12. X sensitivity; 13. 
sync; 14, brilliance, and 15. focus. The numbers 

Fig. 1.- Details 'q 

given to controls in the following notes refer to 
those in the list above. 

Before starting on the construction of the 
oscilloscope it is necessary to strip the unit com- 
pletely with the exception of the valve heater 
connections, the original focus and brilliance 
potentiometers and the 2P2W switch at the top 
right of the front panel. The metal box which 
is at the front of the lower chassis should be 
removed carefully by undoing the four securing 
bolts from the front panel. This will be required 
later. Fig. 2 shows a view of the chassis from 
the top. The valveholders crossed out can be 
removed and the holes blanked out. 

the front panel before and after conversion. 
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The toggle switch 9 can be left in position, 
but the companion toggle switch 8 should be 

0 

unscrewed, inverted, bringing the brass bar to the 
top, and then replaced. This is done so that 

Front 
of 

Chassis 

Remove 
Crystal 

00000 
Remove Velveholders 

X Amp. Spare i mebese 

(-_ d 0 0 
Q _9I9P- 

Spare YAinp. Electronic Switch 
Fig. 2.- Position of the `X' amplifier. 

when the toggle is in the down position the switch 
is set to timebase. 

Building the Oscilloscope 
In the following notes the various sections of 

the oscilloscope are each described separately in 
the order in which they should be constructed. 
As each section is built, it is essential to test 
it for " hum." The screening does much to 
eliminate this and is therefore essential. All 
wires carrying current to the deflectors must be 
screened. Low loss screened cable should be used 

Y Amplifier Added Scr en Electronic Switch 

Co O O H O o , o 

September, 1957 

in making such connections. Hum is shown on 
the screen in the form of elliptical or circular 
distortion of the trace. If the above precautions 
are taken, however, it will not prove troublesome. 

The construction is detailed below under the 
following headings, EHT system, H.T. system, X 
and Y switches, Time - 
base, Y amplifier, X 
amplifier and t h e 
electronic switch. 

The electronic 
switch probably needs 
some explanation. It 
is a Y deflecting de- 
vice by means of 
which two traces can 
simultaneously b e 
obtained on the screen 
from the two separ- 
ate inputs. 

The intending con- 
structor can, o f 
course, omit any sec- 
tion or sections that 
he does not think 
that he will require. 
In this case he will 
have to - modify his 
front panel layout to 
take his controls. 

Front 
of 

Chassis 

-1 It 

00 0 
X Amplifier Timebase 

Adoéd Screens- 

t. 

o 
H.T. System 

E,IT 
Peci, 

Mains 
Transformer 

t-- 
Controls 10, 11, 12 and 13 , EH.T Smoothing 

Fig. 3(b). Details of the main layout. 

An actual photograph of the view shown in the drawing above. 

fi 
. ...... . .. .. . .. ..., .,. .. 

Another viii 

Layout of the Chassis 
Before starting to build 

the oscilloscope it is advis- 
able to decide on the layout 
of the various sections. Figs. 
3(a) and 3(b) show the layout 
adopted by the author. This 
layout has the advantage 
that the sections are 
screened from each other, as 
far as possible, by the 
chassis. Additional alu- 
minium or tinplate screens 
should be positioned as 
shown. Dimensions of the 
screens are not given be- 
cause of the large differences 
in the size of components, etc. 

The constructor will find 
that he has not enough 
room on the front panel to 
mount the input sockets. In 
the protoype these were put 
on a paxolin strip which 
was screwed to the metal 
shield on the left -hand side 
of the C.R.T. as viewed 
from the front. The sockets 
were arranged to coincide 
with the ventilation holes on 
this side of the outer case. 
The sockets required are 
Y/ Y1 input, Y2 input, X 
input, sync and 6.3v. output 
for experimental work on 
phase. A socket for time 
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marking by grid modulation could be mounted, 
but this is rendered unnecessary by the electronic 
switch. Using this the standard frequency can be 
displayed by using Y2 input, the waveform under 
examination being applied to the 171 input. 

EHT System 
The circuit is con- 

ventional. The mains 
transformer required 
has primary to suit 
mains, secondaries 
350- 0 -350v at 80 
mA, 6.3v at 4A and 
4v. at IA. The recti- 
fier is Sen- Ter -Cell 
type K3/25, but any 
rectifier rated above 
1,000v. is suitable. 
The brilliance and 
focus potentiometers 
are already in position 
in the unit. Note 
that the heater of the 
C.R.T. is at EHT 
potential together 
with the heater wind- 
ing on the trans- 
former. If the cathode 
heater connection is 

not made, odd snake -like contortions of the spot 
will occur. 

The mains transformer must be bolted to the 
back of the lower chassis as shown on Fig. 3(b). 
If this is not done magnetic distortion will occur. 
In the circuit the ends of the shifts are shown 

the chassis. 

The CPT pins are 

pip 
from the 

p 
on the ho /der 

clockwise when 
viewed from back. 
Pin 7 is joined to 
the coating 

should-be 
c tp 

and beJ'oind 
to pins Sand /o 

r0_ 

To 
Y Switch 

To 
X Switch 

Mn 

5,77 

1 k 

The main control layout. 

connected to the chassis. This is only done for 
the purpose of testing the EHT, and after testing, 
the ends of the shifts connected to the chassis 
should be soldered together and the junction con - 

-1000v. 

200 
Brilliance Ka 

/SO 47Kn 

Focus 

o - 

2 
Mn 

2 \ 

25 
PP 

330 
IMn KO 

x._ /Mf1 Shit y 
Shift 

.tes 

s1- 

2S 
rP r 

ÓQ 

0 
350v. 

Fig. 3(c).-Pin connections for the C.R.T. and circuit of the tube por.er supply. 
ea,ennm..®ama<,.11....,,... _., ,. ®..11111. NM...LIM,..M.,,-110.1# 
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netted to the point in the H.T. power pack 
marked " shift." When the tube has been wired 
up the unit may be switched on. 

H.T. System 
This is located in the compartment shown it 

Fig. 3 (b). The H.T. is obtained from the same 
transformer as the EHT. the centre tap of the 
transformer being used. This is the point marked 

WIRELESS September, 1957 

the too rectifiers originally tried in this position 
ran very hot. At this point the vale heaters can 
be w fired up. 

X and Y Switches 
These switching circuits may appear a little 

complicated at first glance. but if the constructor 
follows the numbering of the pin connections 
to be given later he cannot go wrong. The follow- 

ing arrangement allows the 
input from. the Y /Y1 socket 
to be switched either to the 
electronic switch, or directly 
to the Y plate, or to the 
plate via the Y amplifier. 
The circuits utilise switches_ 
1, 8 and 9. The diagrams 

Front 
of 

Chassis 

-'Bleeder 
Network 

C.17 T. 

-r--i 

O 0 0 0 000 
Fig. 3(a).---Further details of the ¡myont. 

0v on the transformer as 
shown in the circuit. The 
output is about 370 v. for the 
timebase and electronic switch 
and 270 v. for each of the 
amplifiers. The 100µF 
smoothing capacitor ensures 
that a good smooth H.T. is 
applied to the electronic 
switch and timebase. The 
amplifiers are further de- 
coupled to prevent interaction 
by the 8 - 8 µF capacitor. 
If hum is present it will be 
found that the electronic 
switch will sync with the 
mains frequency of switching 
always being a harmonic 50 
Os. 3 s R.M.2 are necessary 
since the peak inverse volts 
are of the order of 900 v. and 

To Tiinebase and Electronic Switch H.T. 

+370V 

will be given next month. 
Detailed connections to the 
various components will be 
found in the circuits of 
these items. Y switching. 

The X switch will be 

LFChoke 
BOmA. 

r---I o 
'30 /00 
Kf2 uF /F 

- 450t 4f0. 

Shift HT. 

>9 

Fig. 3(d).- Circuit of the 

4.1 

A 
A 

3x 
PM? 

350v.c> 

main potrea supply. 

found to have three positions. In 
the following diagrams the posi- 
tions of the moving contacts are 
shown in the three positions of 
the toggle. The remainder of the 
illustrations will be given in next 
month's issue. 

X Switching Position A (Amp) 
In this position (with the toggle 

up) the X input is connected via 
the X amplifier to the X plate. 
The amplitude of the trace is con- 
trolled by the X sensitivity poten- 
tiometer. The output of the time - 
base is connected to the chassis, 
If it is left floating the amplifier 
will pick up the sawtooth. 

flew front beneath chassis showinn disposition of parts. (To he continued) 
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COLLINS TCS TRANSMITTERS. Special offer of these. 
famous American Transmitters. Frequency Range 1.5 -12.0 Mc /s 
in 3 bands. Employs 7 valves, 2 of 1625 in P.A. Stage, 1625 buffer', 
and 1625 modulator stage, 3 of 12A6 in Oscillator stage. Radio 
Telephone or Radio Telegraph. Provision for VFO or Crystal 
Control. 4 Crystal positions. Has Plate and Aerial Current 
meters. IN BRAND NEW CONDITION. ONLY £12.10.0 
(carriage, etc., 15 / -). 
COLLINS TCS RECEIVERS. Matches the above transmitter, 
and is exactly the same size, I tin. x 13in. x I I in. Same coverage 
and complete with 7 valves, 1 ea. of 125A7 and 12SQ7, 2 of 
12A6 and 3 of 12SK7. Also has provision for Crystal Control. 
A few only available. IN BRAND NEW CONDITION. ONLY 
£6.10.0 (carriage, etc., 15/ -) OR THE TRANSMITTER. AND 
RECEIVER TOGETHER £20 (plus carriage as above). 

WIRELESS SET NO. 19 Mk.1I. -The famous Army Tank 
Transmitter -Receiver. Incorporates " A " Set (TX /RX covering 
2.0 -8.0 Mc /s, i.e. 37.5 -150 metres), " B " Set (VHF TX /RX 
covering 230 -240 Mc /s, i.e. 1.2 -1.3 metres) and Intercommuni- 
cation Amplifier. Complete with 15 valves as follows : 6 of 
6K7G, 2 of 6K8G, 2 of 6V6G, and I ea. 688G, 6H6, EI 148, 

EF50, 807, and booklet giving circuits, notes, etc. Size 173in. x 
81in. x 121 in. Magnificently made by famous American firms. 
IN NEW CONDITION. ONLY £4.19,6 (carriage, etc., 10/6). 
OR with 12 volt Power Unit, £5.10.0 (carriage, etc., 15/ -). 

AMERICAN COMMAND RECEIVERS. A few still available. 
Top band model (1.5 -3.0 Mc /s.). Used, good condition, 65 / -, 
OR BRAND NEW IN CARTONS, 75/ -. ßC453 Model, the 

- famous " Q Fiver " (190 -550 kc /s.). Used, good condition, 59/6. 

MARCONI BAND III CRYSTAL CALIBRATORS. Fre- 
quency range 170 -240 Mc /s. Incorporates S Mc(s crystal for 
better than .001 per cent. accuracy. Directly calibrated dial, 
internal A.C. mains pack. Complete with spare set of valves and 
instruction manual in maker's transit cases. BRAND NEW. 
ONLY £4/19/6. 
POWER UNIT TYPE 3. Primary 200/250 v. 50 cycles. Out- 
puts of 250 v. L00 mA. and 6.3 v. 4 amps. Fitted with H.T. 
current meter and voltmeter. For normal rack mounting and 
has grey front panel size 19ín. x 7in. ONLY 70/- (carriage, etc.. 
7/6). 
6 v. VIBRATOR PACKS. Output approx. 130 v. at 30 mA., 
fully filtered and smoothed. Complete. ONLY 12/6. 
81155. SUPER SLOW -MOTION TUNING ASSEMBLY. 
As used on all late model I I55s. Easily fitted to " A " sets, etc. 
ONLY 12/6. 
RF UNITS TYPE 26. Similar in all respects to RF UNIT 27 

required for " Practical Wireless " FM FEEDER UNIT, with 
exception of Frequency Range. Covers 65 -50 Mc /s (5 -6 metres). 
Complete with valves, and BRAND NEW IN MAKER'S 
CARTONS. ONLY 25/- each. 

CLASS D WAVEMETER. Another purchase of this famous 
crystal -controlled wavemeter which has been repeatedly re- 
viewed and recommended in the " R.S.G.B." Bulletin, as being 
suitable for amateur transmitters. Covers 1.9 -8.0 Mc /s, and is 

complete with 100 /1,000 kc /s crystal, 2 valves ECH35, two 6 -volt 
vibrators and instruction manual. Designed for 6 v. D.C. opera- 
tion, but simple mod. data for A.C. supplied. BRAND NEW IN 
MAKER'S TRANSIT CASES. ONLY £5.19.6. Transformer for 
A.C. modification, 7/6. 

EHT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v. I a., 79/6. 
7 kV. (Rest.) with 2 v. I a., 89/6. 2.5 kV. (Rect.) with. 2-0-2 v. 
1.1 a., 2 -0 -2 v. 2 e. (for VCR 97 tube, etc.), 42/6 (postage 2/- per 
trans.). 
L.T. HEAVY DUTY TRANSFORMERS. Ex- Admiralty,. 
with 230 v. 50 cycles primary. Secondaries 5, 10, 15, 20, 25, 

volts at 5 amps. ONLY 29/6. (Postage 2/9.) 
INSULATION TESTERS (MEGGERS). Read up to 20 

at 500 volts pressure. Overhauled and in perfect order. 
ONLY £8.10.0. 
A,C. /D.C. BLOWERS, 220/250 volts 300 watts. Complete 

filter pads, branch for dividing outlet, flexible hoses, etc. 
BRAND NEW. ONLY £4.19.6. 

POCKET VOLTMETERS. -Read 0 -15 volts and 0 -300 volts 
A.C. or D.C. BRAND NEW and UNUSED. ONLY 18/6. 

WALKIE TALKIE TYPE I8. Covers 6.0 -9.0 Mc /s. Transmit- 
ting and receiving units in metal case, complete with valves. 
In excellent condition. ONLY 79/6. 
159 RECEIVER UNIT. Contains I each valve, types EF50, 
EA50, SP61, RL37 and 24 v. selector switch. ONLY 7/6. 

U.E.I. CORPORATION 
138, Gray's Inn Road, Lonon, W.C.1 (Phone: TERminus 7937) 

Please include carriage costs on ALL items. 
(Open until I p.m. Saturdays. We are 2 mins. from High Holborn 
(Chancery Lane Station) ano 5 mins. by bus from King's Cross.) 

1 

AZVES ° Szur' 
All Guaranteed New and Boxed 

I.4v. midget, 1R5, 155, 1T4, 1U5, 354, DAF9I, DF91, DK91, DL92, 
DL94 ; ANY 4 for 27/6. 

1A7GT 
1C5GT 
1H5GT 
IN5GT 
IRS 
1S5 

3Q4 
3Q5GT 
3S4 
3V4 
5U4G 
5Y3GT 
5Z4G 
6AB8 
CARS 
6AL5 
6AM5 
6AM6 
6AQ5 
SATE 
6BA6 
6BE6 
6BJ6 
6BR7 
5BW6 
69X6 
60116 
6E1 
6F6G 
6F12 
6F13 
6F15 
6J6 , 

6K7G 
6K7GT 
6K8G 
6KSGT 

12/6, 6L18 131-.D1 3(- EF9 14/6 PCF82 1116 
15/6 6Q7GT 9/6 077 6/6 EF37A 91- PCL82 126 
111- 6SN7GT 716 DAC32 111- EF39 6/- PCL83 12'6 
11/- 6U4GT 12/6 DAF96 8/6 EF40 1216 PEN46 616 
8:6 6V6G 71- DCC90 7/- EF41 916 PL36 16'6 
7/6 6V6GT 716 DF33 11/- EF42 121- PL38 226 
"1.13 6X4 7(-, DF96 8/6 EF50 6/6 PL81 13/6 
91- 6X5GT Bi6'Dß'76 8/6 EF80 816 PL82 9,- 
9/6 7566 9/91D1177 8/6 EF85 716 PL83 10,6 
716 7B7 81-1DK32 12/6 EF86 12/6 PY80 91- 
8/6 7C5 81-IDK92 91- EF89 101- PY81 8f- 
8!- 7G6 81-113E96 916 EF91 6/- PY82 7:- 
716 7H7 8/-'DL33 9/6 EF92 5/6 PY83 9'6 
9/- 7S7 9/- DL35 15/6 EL32 5/6 PZ30 181- 
7i6 8i-IDL96 8/6 EL38 22/6 SP41 3/6 
416 lO2 13.1-¡DM70 g¡6 EL41 10/- SP61 316 
6;6 1701E4,1 151-:EABC80 y;'9 EL42 11/- U25 12;6 
5'- 12AH8 10!6EAC91 SF M34 10;6 U76 86 61- 12AT7 8/6 1016 EM80 10/- U78 " - 

6;6 EY51 10/6 UABC8011i6 
7A 6 EY86 101- UAF42 10 6 

10i-'EZ40 8/- UBC41 82 
9`8 E141 1010 UBF89 9'6 
9/6iEZ83 8/6 UCB42 103 
816 EZ81 101- UF41 9- 
71- FW4/500 12/- UF89 10,6 
g;- GZ32 12'6 UL41 10'- 

10/6 KT33C 9.1- ULM 11 6 

9'6 KT44 616 UY21 15'6 
12r6 KT63 6/6 UY41 8'6 
11/- KTW61 616 UY85 10:6 

MU14 8/6 VP41 7 16 
9/6 N78 12/6 W76 8.6 

101'; P61 316 W77 516 
12.6 

8/6 12AX7 9 
7/6 12AU7 7'- 'EB91s 
7/6 1237GT 111- 

' 

33 

7/6 12K7GT 8/6 EBCEBC33 

7/- 12K8GT 141- 1EBF80 
1111- 12Q7GT 8/61 EBF89 
7/6 1223 7í6'E0081 
7/6 14S7 13/6 ECC82 
7/- 25L6GT 9f-; ECC83 

15 /- 25Z40 9/61 ECC84 
616 25Z6GT 016iRCC85 
6/- 35L6GT 9,6;ECF86 

131- 33Z3 10/6 
35Z4GT 81 ECH35 516 35Z5GT 91- ECH42 50L6GT 8/- 

/6; ECH81 Sr- 'PC084 8/- X79 61 -1180 
636 719 19i6:ECL80 $í- ',PCF80 $8 Y63 

9/61 Postage 5d. per valve extra. Z77 6/- 

READERS RADIR 
24, COLBERG PLACE, STAMFORD HILL, 

LONDON, N.16 STA. 4587 

Best Buy at Britain's 
62A INDICATOR UNITS. Complete with VCR 97 with mu -metal 
screen, 12EF50, 3 EA50, 2 EB34, 4 SP61, Muirhead drive, etc. BRAND 
NEW condition. 59/6, Carr. 7;6. 
R109A RECEIVERS. 8 valve superhet using 5 x ARP12's and 
3 x AR8's covering 2 -12 Mc's, Contains vibrator pack and 30' speaker 
and operates from 6 volt battery, consumption 11 amps. Housed in 
metal case 13ín. x 12in. x llin. Complete with valves and circuit. 
Aerial tested and in very good condition. 24.7.6. Carr. paid. 
CR100 COMMUNICATIONS RECEIVERS. Covers 60 Kcls- 
30 Alois in 6 bands. 11 valves, 2 R.F. and 3 I.F. stages, Crystal gate, 
BFO, etc. Ready for 200 -250 v. A.C. mains, 25 watts output for 
3 ohms speaker. SUPERB CONDITION AND OUTSTANDING 
PERFORMANCE for ONLY £21, S.A.E. for illustrated details. 
SPECIAL BARGAIN- R.F.24 UNITS. -20 -30 Roe /s. Brand 
new. Boxed. 7/6, plus 2/6 postage. 
TUNING DRIVES. Modernise your R1155 with this latest drive 
as fitted to the model " N." Complete. Easily fitted. 12/6. 
VIBRATOR PACKS. Input 6 v. D.C. Output approx. 100 v. at 30 
m /amps. D.C. fully smoothed and R.F. filtered. Size 6lin. x 5in. x 
tin. Fitted with Mallory 629C Vibrator. BRAND NEW. 12/6. 

RCA OUTPUT TRANSFORMERS. Pri. push -pull 6L6'e. 
Sec. 600 ohms, tapped at 15, 7,5 and 5 ohms. Tertiary winding 
for negative feedback. Handles 20 watts. Potted. Circuit 
of RCA amplifier supplied FREE. Brand new. 27/6. 

TWO -WAY MORSE TRAINING SETS. W/T Mk. 3. Consists o 
two valve oscillators (ARP12's) (one with pitch control), for one or 
two operators. Has provision for Creating " Atmospherics.' 
In polished oak ease, 12Iin. x 10in. x lin., wt. 16 lbs. Complete with 
valves, leads, 2 keys, 7- wayterminal board, circuit and instruction 
but less batteries and 'phones. Ideal for Cadets, Scouts, etc. SNIP 
193 /6, plus 716 carriage. Headphones for above, 10/6 pair. 
RESISTORS. Latest miniature insulated Dubilier I watt type 
BTS. Wire ends. Useful values. ONLY 10/- for 100 assorted , 

1 and 1 watt. Erie, etc., 1 gross assorted, 10 / -. 
FIELD TELEPHONES. Army type D. Mk. 5, Buzzer calling. Idea 
for building sites, farm, workshops, etc. Complete with handset 
and batteries. Tested before despatch. 3916 each. 
METAL RECTIFIERS. 236 v:. 60 m /amps. 3/6; 230 v. 100 m /amps, 5i -. 
AVOAIINOR, LEATHER CASES. New, with strap, 7/6. 
CAR AMMETERS. 30-0-30 amps. 5 / -. 
PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS 

CHARLES BRITAIN (RADIO) LTD. 
I I Upper Saint Martin's Lane, London, W.C.2. 

TEMpfe Bar 0545 
Shop hours 9 -6 p.m. (9 -1 p.m. Thursday). Open All Day Saturday 
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DO IT YOURSELF -IT'S SO EASY ! 
100N! BUILD 

vTGñ 

RADIO 

Total building cost including 
choice of beautiful walnut 
veneered cabinet or ivory or 
brown bakelite. This is the 
lowest possible price con- 
sistent with high quality. No radio 
knowledge whatever needed ... can be 
built by anyone in 2 -3 hours using ourvery 
simple easy-to-follow diagrams. The terrific 
new circuit of the " OCEAN-HOPPER " 
covers all medium and long waves with 
optional negative feedback, has razor -edge 
selectivity, and exceptionally good tone. 
Price also includes ready drilled and punched 
chassis, set of simple easy -to- follow plans 
-in fact, everything ! All parts sparkling 
brand new -no junk! Every single part 
tested before despatching. Uses stan- 
dard octal -base valves : 6lt7G high -fre- 
quency pentode feeding into 6J5G anode- 
bend detector triode, coupled to WIG 
powerful output beam -power tetrode, fed 
by robust rectifier. For A.C. Mains, 200- 

250 Volts (low running costs-approxi- 
mately 18 Watts D. Size 12in x tin: x 

5in. Build this long range powerful 
midget NOW. All parts and set Of 
plans. £5.7.6. (Post and packing 3,/6.) Parts 
sold separately. Priced Parts List, 116. 

10116 

Build tills exceptionally sen 

41/6 
silice double lode r a lü 
Uses unique a ssombri y -t< -1 

and can be built by anyone 
without any radio knoly- 

ledge whatever in 45 minutes. 
Handsome black -crackle steel case with 
specially Made black and gold dial with 
stations printed. Size of radio only thin 
5in. x. tin. Covers all Medium and Long. 
waves -uses only one all -dry batt cry. li C 

consumption only 1 to 1.5 mA. Uses personal 
phone. Ideal for Bedroom, Garden Holiday. 
eta Many unsolicited testimonials. 
Mr. Norton of Oxted writes 1 rterde,: 
evening on the Medium 'Waveband, I counted 
32 separate stations : I am very Jul. a ed mil i, 

the set, which is well north the money. BL I I) 
THE " SKYROMA ' NOW I Total build- 
ing cost everything down to last nut 
and bolt 4716.. (Postage. etc.. 2-- yvltlt 
full set of clear. easy -to- follow plans. 
(Parts sold separately. Priced Part= l.,i,te, 
etc., 116.) 

i 1 

FOR ONLY 

31's 
AT LAST ! In response to many requesta 
we now present the DOUBLE TRIOI)1: 

SKYPOCKET ' a beautifully designed 
precision POCKET RADIO. No radio 

. knowledge needed ! -EVERY SINGLE 
PART PESTED BEFORE "DESPATCH; 
our simple pictorial plans take you step- 
by-step. p This set has a remarkable sensi- 
tivity due to painstaking design.- Covers all 
medium waves 200 to 550 Metres. Size only 
3fn. x lin, x 2in. in Strong. Transparent 
case with panel, cover and ivorine dial. .A 
really personal -phone, pocket -radio WITH 
DETACHABLE ROD AERIAL. Self - 
con'_am d all -dry battery operation. Aver- 
age building time 1 hour. Total Building 
Cost-including Case. Double Triode 
Valves, etc'.., in fact, everything down to 
the last nut and bolt -ONLY 37/6. with 
plans. Postage, etc.. 2:-. C.O.D. 1/6 extra. 
(Parts sold separately. Priced 'Parts List, 
etc., 1 :6.) Demand is certain to be heavy. 

Build This TRANSISTOR POCKET SET For Only 49/6! 

ONLY L8 -12 -6 
BRAND NEW - NO T 
SURPLUS ! In maker's 
sealed cartons. Latest LIAS 
" Monarch " 4 -speed record - 
player complete with High - 
fidelity " turnover " head. 
Type HGP 37 -1. Capacity of 
10 Records, plays 12ín:, 10in. 
and" "lin, intermixed in any 
order, 78, 45, 331 and 16 r.p.m. 
For A.C. mains 100 to" 250 colts. Exclusive - ma disk" 
selector gives quickest and 
quietest change ever. With 
full instructions and fixing 
plans. Limited Quantity at. 
£8 -12 -6, Plus 4/6 Posta Packing, 
etc. WHY I'AY MORE! SEND 
NOW WHILE STOCKS LAST ! -modernise 

your iadiogr "m 
and incisaso its 
value. 

AGAIN t . our 
design department in 
response to a great 
many requests have 
designed this "SKY - 
PIXIE" Vest -Pocket TRANSISTOR 
RADIO which gives a, 
superb performance. 
It is highly sensitive. 
Size only 41in. x Ikin. 
x bin., the weight 
under 7 ozs. '. -yet 
is a TWO - STAGE 
receiver covering' all 
medium waves, working entirely oft a tiny " pen- light " 
battery, which costs 6d. -fits inside the case -and lasts many 
months. Uses personal phone and has push-button LUMINOUS 
On /Off Switch. Every part tested 'before despatch SPECIAL 
STEP-BY-STEP PLANS for ABSOLUTE BEGINNERS. Total 
building cost including 'case, transistors, etc. everything 
doyen to the last nut and bolt -ONLY 49;6 with plans. Postage, 
etc., 2í -. C.O.D.: 1/6 extra. (Parts sold separately. . Priced parts 
list, etc., 1/6.) As the building cost is absolutely " rockbottom 
(it might increase later) DEMAND WILL BE VERY HEAVY- 
RUSH YOUR ORDER TO -DAY ! - 

THis TRANSISTOR SET O LY 
35/_ VERY SPECIAL OFFER WHIT F. STOCK OF 

PARTS LASTS ! -The "Sky- Scout" Pocket 
two -stage transistor set, size only lin.x Olin. r; Ohen. 
Covers all medium -waves and works entirely oli tiny " pen- 
light " battery which costs 6d. and fits inside case. All parts 
tested before despatch. Can be built for 35 : -. plus 2- post and 
packing, including Case, Transistor, STEP-BY-STEP T' PLANS 
FOR ABSOLUTE BEGINNERS, -nuts bolts. etc. (C.O.D. 
1/6 extra.)- Parts sold separately, priced parts list, etc., 1!6. 
VERY SIMPLE TO BUILD. 

FEW ONLY 
AT 92/6 ! 

NEW in maker's sealed 
cartons I- limited quantity of 
the famous 3 -speed record 
player units, exceptionally easy 
to ßz with lightweight pick up. 
incorporating Pco " crystal 
turnover head and separate 
sapphire styli for Standard 
and Long -Playing. With full 
instructions and fixing plane. 
Unbeatable price 92 .'6, plus 
30 Post. Packing, etc. 

12-- extra. RUSH YOUIL 
OIL D E R NOW - BEFORE 
IT'S TOO LATE! 

*CORD - ELECTRONoVC, 
*L;) 69. PRESTON STREET , BRIGHTON . 

Ordres receive prompt attention. Cheques accepted. Cash on delivery er .1/6 entra. Please print name and address in block letters. 
),uppliers to Schools, Universities, Government and Research Estabi Complete range of components and valves 

stocked. CALLERS WELCOME. Shop flous: 9 (tin, to r 1%.!i. Gro. Thursday). Regret no C.O.D. abroad. 
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EWE, 16/e 
ENE 

By R. WRIGHT 

THIS simple transmitter, using 
one ECL80 valve, can be used 
as a complete low power rig or, 

alternatively, as a driver unit for a 
power amplifier, and although pri- 
marily designed as a C.W. transmitter 
it may also be used for 
local 'phone contacts by 
modulating on the sup- 
pressor grid of the P.A. 
pentode section of the 
valve. 

During a two -week test- 
ing period results have 
proved highly satisfactory, 
good reports 
being received 
on 3.5, 7 and 14 
Mc /s with an 
input of 4 to 
4.5 watts. 

Reference to 
the circuit dia- 
gram will show 
that the trans- 
mitter comprises 
a Pierce oscilla- 
tor built around 
the triode section 
of the valve and 
capacitively 

469 

coupled to the P.A. stage, which is 
the pentode section of the ECL80. 
By means of a pi- coupling, the trans- 
mitter can be coupled on 3.5, 7 and 
14 Mc /s into an aerial of almost any 

length. Radia- 
tion on the 3.5 
Me /s band can be 
obtained using 
a 3.5 Mc /s 
crystal, while 
the same crystal 
will also give 
transmission on 
the 7 Mc /s band, 
the output stage 
being used as a 
doubler with fair 
efficiency. A 7 
Me /s crystal may 
be used for 
transmission on 
the 7 Mc /s band 
and will give 
greater output 

since the P.A. stage is now tuned to the fundamental 
instead of the second harmonic. if output is required 
on 14 /Mc /s then a 7 Mc /s crystal must be used and the output stage tuned to the harmonic. 
Tuning 

Select suitable crystal and coil combination from 

C2 

H. 7:- T 
Fig. 1.- Theoretical circuit. 

e 

4 CS 

View of the set from the rear. 

COMPONENT LIST 
C1-0.001 uF (mica). 
C2-0.01 to 0.1 kF (mica). 
C3 -0.01 pF (mica). 
C4- 0.0003 pF variable, or 0.0005 pF variable 

in series with a good 0.001 tF mica capacitor. C5- 0.0005 pF variable. R1- 22,000.0, z watt. 
R2- 47,000 n, I watt. 
HFC -2.5 mH chokes. 
Ll (a) -32 turns, No. 20 d.s.c., fin. diameter, 

close wound. 
Ll (b) -20 turns, No. 20 d.s.c., lain. diameter, fin. long. 
Ll (c) -10 turns, No. 18 enam., fin. diameter, 

lin. long. 
M -0 -30 mA. meter, or low current pilot lamp, in 

which case tune C4 for minimum brilliance. 
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the table, put C5 to maximum capacitance and rotate 
C4 with the key pressed until a dip is observed in the 
meter reading. Now decrease C5 capacitance by 
about 10 per cent. and re -tune C4 for a dip. Continue 
this process until the meter reads 20 milliamps in the 

Amateur Band Crystal Freq. 
(Mc /s) (Mc /s) 

Coil 

3.5 3.5 L1 (a) 
7.0 3.5 or 7.0 Ll (b) 

14.0 7.0 Ll (c) 

dip position. The transmitter is now coupled into 
the aerial. 

Keying the Transmitter 
The key may be placed in the cathode of the valve 

Output to 
Amplifier 

IOOpF - 

Fig. 2.- Rearrangement of the pentode 
a driver. 

or in the H.T. negative line, but 
should be shunted in either 
position by a mica capacitor of 
0.01 to 0.1 IMF in order to reduce 
interference in neighbouring 
receivers from key clicks. If 
the rig is being used as a driver 
for a higher power transmitter, 
then it would be preferable to 
key the following amplifier, and 
a toggle switch could replace 
the key in order that the 
oscillator may be switched 
off , between QSO's. If the 
transmitter is to be used as a 
driver, Fig. 2 shows the re- 
arrangement of the pentode 
section. An earth connection 
may be made to any point on 
the. H.T. negative line. 

The transmitter will require a 
power supply giving 200 -220 
volts H.T. "at about 30 mA, 
and an L.T. supply of 6.3 volts 
at 0.3 amp. This may be 
obtained from an ordinary 
receiver -type power pack. 

Careful reading of the adver- 
tisements in our pages will 
enable all the components for 
the transmitter to be bought 
for as little as 30s. 

section as 
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The transmitter as described has; of course. a 
limited range, and perhaps some- sçaders would 
like something more powerful. Tn`'next month's 
issue we shall describe a Power Amplifier stage 
which may be added. and this may be made as 
a separate unit. or readers may desire to wait 
for next months issue and build the complete set. 

Key Jack 
fr°Rt 

Note Tags marked MC.' 
are 'earthing' to 
metal chassis 

Crystal 

F,-g. 4.- 

Common 
Negativ 

Viring details below chassis. 

ÌII 

Tunino 
C4 

Aerial 
Co upling 

CS 

=e 
LT4- 

Meter 

Meter 

Crystal 
'Sockets 

Aerial 
connection 

(on stand -oft 
insulator 

Earth 
Chassis) 

Fig. 3. -Top of chassis wiring and layout. 
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SEN A 
( 

Industry & Commerce offer their best posts to those with the 
necessary qualifications -such posts that will bring personal satisfaction, happiness, 
good money and security. As part of a modern industrial organisation, we have skilled 
knowledge of what is required in industry tá -day and the best means of training per- 
sonnel for its present day and future requirements. We specialise also in teaching for 
hobbies, new interests or part -time occupations in any of the subjects listed below. 
Make your own choice and write to us to -day for further information. There is no 
obligation of any kind. 

PERSONAL & INDIVIDUAL TRAINING IN- 
Accountancy Customs Officer Languages 
Advertising Draughtsmanship Management 
Aeronautical Eng. Economics Maintenance Eng. 
A.R.B. Licences Electrical Eng. Mathematics Art (Fashion,Mus- Electrical M.C.A. Licences 
trating,Humorous) Installations Mechanical Eng. Automobile Eng. Electronics Metallurgy 
Banking Electronic Motor Eng. 
Book -keeping Draughtsmanship Painting & 
Building Eng. Drawing Decorating 
Business Export Photography 

Management Heating & P.M.G. Certs. 
Carpentry Ventilation Eng. Police Chemistry High Speed Production Eng. City & Guilds Oil Engines Production 

Exams Industrial Admin. Planning Civil Service Jig & Tool Design Radar Commercial Journalism Radio Amateurs 
Subjects (C &G) Licence 

Commercial Radio & Tele- Art & Drawing vision Servicing 

Refrigeration 
Sales Management 
Sanitary 

Engineering 
Salesmanship 
Secretaryship 
Shorthand & Typing 
Short Story Writing 
Short Wave Radio 
Sound Recording 

& Reproduction 
Telecommuni- 

cations 
Television 
Time & Motion 

Study 
Tracing 
Welding 
Workshop Practice 
Works Mgement 
and many others 

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.I.H. &V.E., 
A.M.S.E., A.M.Brit.l. R.E., A.M.I.Mech.E., A.M.I.E.D., A.M.I.M.I., A.F.R.Ae.S., 
A.M.I.P.E., A.M.I.I.A., A.C.C.A., A.C.I.S., A.C.C.S., A.C.W.A., City & Guilds 
Examinations, R.T.E.B. Serv. Cert., R.S.A. Certificates, etc. 

The E.M.I. Factories at Hayes, England 

The only Home Study College 

operated by a world -wide 

manufacturing organisation 

INSTITUTES 

Courses with 
PRACTICAL EQUIPMENT 

in RADIO TELEVISION MECHANICS 
CHEMISTRY ELECTRICITY 
DRAUGHTSMANSHIP PHOTOGRAPHY eta, etc. 

COURSES FflOM 15/- PER MONTH 

POST THIS ' TODAY 
E.M.I. INSTITUTES, Dept 32K, London, W.4. 

NAME 

ADDRESS 

Subject(s) with without equipment 

AGE 
(if under 2!) 

_.- ......_. its 
SEPT./57 . ¡57 We shall not worry you with personal risas 

BLOCK CAPS 
PLEASE 

IC 92 

Par ól 'Hiv /Waatev>d Voice, ' ; /1-lavcoyi.phrHe , etc.. etc. 
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HOME RADIO OF MITCHAM ccomponentskiandor 
EDD ers 

and 

187 LONDON ROAD, MITCHAM, SURREY MIT. 3282 PANDA transmitters. 

THE HIWAYMAN All- The COMPANION 
dry battery portable. A n e w 
4 valves and high Transistor 
efficiency Ferrite rod P o c k e t 
aerial. Medium and , P o r t a b l e 
Long Waves. Full 

using 3 constructional Transistors 
details and price list. and employ- 
PRICE 1/6. Total ing reaction, 
building cost approx. permeability 
£7.10.0. tuning, and Ferrite aerial. 

Neat Plastic case measur- 

MAGNETIC RECORDING TAPES ing only 4 ?in. x 3in, x 2in. 
Full Circuit Diagram, Wiring Details, Constructional 

A by- return service of all types and sizes. E.M.I. 
BASF, Scotch Boy, Simon, Ferrovoice, MSS, AGFA, 

Data and Price List, 9d. post paid. 

Ferrograph, Puretone. S.A.E. for full list. WB HFIOI2 

"TSL" HIGH STABILITY FM /VHF TUNER 
6 valves. Own power supply. Magic eye tuning. 
Gram switching, etc. Full technical specification on 
request. PRICE £17.10.0, Inc. P.T. 
Also TSL High Stability amplifier, makes ideal com- 
plement to the TSL tuner. Full details on request. 
PRICE £II.I0.0. 

Limited quantity Single Screened Mic. Cable, best 
quality, 6d. yard. Black PVC covering. 

High fidelity at realistic 

cost, 10in, die -cast 

unit, 12,000 gauss 

magnet. Response 

30 c.p.s. to 14,000. 10 

watts. Universal speech 

coil, 3, 7 and IS ohms. 
-.,- 

- £4,/19/9 (plus 2/- post). 

THE BEGINNERS "SHORT WAVE 3 " LORENZ TWEETERS. LPH65. Moving coil, 

We can supply all the parts for this efficient little high flux magnet. PRICE 39/6. Really amazing. 

3 valve A.C. operated short wave receiver. Ideal for 
serious long distance THE "JASON " F.M. TUNER KIT 
reception and also The most 
as stand -by set, or successful 
as a compact bed- Home Con- 
side receiver. De- structor de- 
tailed price list will sign ever 
be sent on request, produced, This set was fully 

Build yours described and illus- 
trated in the Prac- to -day and 

tical Wireless, Nova enjoy the 
and Dec. issues, thrill of Hi -Fi 

REPRINT OF DATA 1 / -. crystal clear 
reception. All parts standard 
and in stock. Full construc- 
tional data including point -to -point and price list. 
PRICE 2/ -. 

BUILD THE R.E.P. I VALVE 

ALL -DRY BATTERY SET 

MOLLARD 
5 VALVE 
10 WATT 
Quality 
Amplifier 

Full 
Construc- 

tional details 
including 
F.M. Tuner 
and Price 
List, 3/6. 

Parts stocked for Mullard Tape Amplifiers. 

Complete kit of 
parts including 
valve 33/6. H.T. 
and L.T. battery 8/3, 
Headphones 14/- 
pair. Full construc- 
tional details and 
price list, price 9d. 
post paid. 
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SOME INTERESTING DETAILS OF THE " HOME 

THE RADAR RESEARCH ESTABLISHMENT 
(R.R.E.), at Malvern, Worcestershire, is one 

of the largest of the Ministry of Supply's Research 
Establishments. It is responsible, in broad terms, 
for research in physics and electronics and for the 
development in collaboration with industry, of 
electronic equipment for the three Defence 
Services. Much of the work of the establishment 
has been of importance to the development of 
the civil electronic industry. 

R.R.E. was formed in 1953 by the amalgama- 
tion of the Telecommunications Research Estab- 
lishment (T.R.E.) and the Radar Research and 
Development Establishment (R.R.D.E.). T.R.E. 
grew out of the team formed by Sir Robert, 
Watson Watt in 1935 to develop methods of 
locating enemy aircraft by radio. R.R.D.E. 
originated from an experimental section of the 
Royal Engineers which started work on the 
development of searchlights in 1917. 

G.C.I and A.S.V. 
T.R.E.'s first major contribution was to defence 

against air attack. By the outbreak of war in 
1939, 20 early warning radar stations were in 
operational use and, guided by this radar chain, 
the " glorious few " won the Battle of Britain. 
Then came the battle against the night bomber, 
in which A.I. (Air Interception) and G.C.I. 
(Ground Controlled interception) played a vital 
part. The climax of the Battle of the Atlantic 
came in June, 1943, when 100 U -boats were 
sighted and attacked by Coastal Command air- 
craft carrying centimetric radars (A.S.V.- Air -to- 
Surface Vessel). A whole range of navigation 
and bombing radars, including Gee, Oboe and 
H,S, carried the bombing offensive to the Ruhr 
and then to the heart of Germany. At the same 
time equipment was being devised for use in the 
invasion of Europe in 1944. 

In the meantime, R.R.D.E. developed radars 
for directing anti- aircraft guns and searchlights. 
Later developments included coastal defence 
radars which virtually denied enemy shipping 
passage through the Channel, and the radio 
proximity fuse which was subsequently produced 
in large quantities in the U.S.A. and used with 
devastating success against the VI flying bombs. 

With the ending of the war these new 
techniques helped to solve some of the problems 
of peace. Studies were made of how electronics 
and radar could help industry, transport and 
civil aviation. Techniques developed for the 
location of enemy aircraft were applied to air 
traffic control and an airfield surface movement 
indicator was developed to give a picture of the 
movement of aircraft and vehicles on an airfield 
in all weather conditions. 

OF RADAR" 

473 

A beam aerial for finding the height of aircraft. 

War -time Gee, a navigational aid for bombers, 
was redesigned in a more compact form suitable 
for civil use. Gee -H designed for precision 
bombing was modified and used extensively in 
Africa to carry out rapid and accurate aerial' 
surveys of hitherto unmapped territories. 

The use of radar in meteorology was also 
explored. A study of the radar echoes obtained 
from rainstorms led to the design of a cloud 
and collision warning radar, now being exten- 
sively installed in civil aircraft, and the use of 
radar to study the upper atmosphere has given 
valuable information on the physics of rain 
formation. 

Most of the post -war work of the establish- 
ment, concerned with the development of equip- 
ment, cannot be divulged for security reasons, 
but mention can be made of the design of a giant 
early warning radar, incorporating what is prob- 
ably the largest radar aerial in the world, capable 
of detecting small aircraft at ranges of several 
hundred miles. 

Doppler Effect 
A revolutionary advance in aircraft navigation 

has also become possible by using the Doppler 
effect -the effect by which the pitch of a whistle 
or the frequency, of a radio wave appears to 
change with the relative movement of the source 
and the observer. Research and design at R.R.E. 
and associated development in industry have 
produced these most efficient Doppler navigators. 

The research programme at R.R.E. embraces a 
very wide field in physics and electronics and 
only a few selected items can be mentioned in 
this short note. A considerable effort in physics 
is devoted to the study of semiconductors, which 
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have become of great technological importance in 
recent years following the invention of the tran- 
sistor. This, as readers know. is a crystal valve 
which is rapidly- replacing the thermionic valve 
because of its much greater reliability. smaller 
size, and more efficient operation. Transistor 
action is possible only in semiconducting solids 
of the very highest crystalline perfection with 
accurately controlled " impurity " concentration. 
R.R.E. has developed special methods for grow- 
ing such crystals in which the unwanted impuri- 
ties are less than one part in a thousand million. 
Measurements at low temperatures 
play an important role in study- 
ing semiconductors because many 
effects are then greatly enhanced. 
The Physics Laboratory is there- 
fore equipped with facilities for 
research at very low temperatures. 

Semiconductors find a further 
important field of application as 
photosensitive elements, not only 
for visible light, but also for infra- 
red or heat rays. Infra -red 
photo cells of high sensitivity and 
rapid rate of response developed 
at R.R.E.. are now used in infra- 
red spectroscopy, revealing fine 
structure which was previously 
unobservable, and in radiation 
pyrometers to control industrial 
furnaces. 

A large new laboratory specially 
designed and equipped for 
research in solid state physics 
is now under construction at 
Malvern. 

By the end of the war the Ground control 
advantages of very short 
wavelengths for radar--microwaves--were begin- 
ning to be apparent ; the shorter the wave- 
length the higher the resolution or definition 
obtainable. Research sponsored largely by R.R.E. 
has resulted in a complete range of components 
now being available commercially for high reso- 
lution radar for marine use and for airfield sur- 
veillance. . An interesting experiment in micro- 
wave techniques was carried out on the occasion 
of the solar eclipse in 1954 when a small team 
from Malvern used a microwave radio telescope 
to study the changes in solar emission from a site 
in Norway. 

An important part of .the establishment's work 
is that concerned with research on guided 
weapons and extensive use is made of computors, 
simulators and experimental test vehicles to obtain 
an understanding of the extremely complex prob- 
lems of guidance. The first successful demonstra- 
tion in the U.K. of a weapon under full automatic 
control was made by R.R.E. several years ago 
and the ideas and techniques now being investi- 
gated are believed to be as advanced as any in 
the world . to -day. 
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fastest digital computors in the country, is being 
used to great advantage in the development of 
advanced digital computing techniques using new 
solid state devices, such as transistors and ferrite 
rings. The application of these techniques to 
industrial automation may well lead to a minor 
revolution in the processes of industrial manage- 
ment as well as of production. 

Service equipments must be reliable under very 
severe environmental conditions and R.R.E. is 
equipped with the most modern facilities for 
testing prototypes under extremes of temperature, 

Computers 
Research is also directed to electronic tech- 

niques for data storage and high-speed computa- 
tion. Experience gained by R.R.E. in the design 
and construction of TREA(, one of the first and 

interception tt'hich is used to inform night fighters of' 
the presence of enemy aircraft. 

pressure. humidity. vibration and shock. The 
technical services division, which handles this 
work. has led the way in the development of 
reliable components and constructional techni- 
ques and the extent to which this work is appre- 
ciated by the radio industry is illustrated by the 
fact it receives an average of 500 visitors per year 
from the industry. 

Recognising the nation-wide shortage of highly- 
trained electronic engineers. technicians and 
craftsmen, a college of electronics was opened at 
R.R.E. in 1947 and about 250 students are now 
serving a five -year apprenticeship in the college 
and in the laboratories and workshops of the 
establishment. It is believed that a college. closely 
associated in this way with modern research 
laboratories, is very well placed to play an increas- 
ingly important part in scientific and technical 
education. 

The establishment has an important part to 
play in the defence of this country. Its contribu- 
tions to the civil economy have been great. both 
in the development of new techniques in the radar 
and navigation field and also in the development 
of new components and new systems. There is 
no doubt that it will continue to play an impor- 
tant part in its contribution to the civil economy 
in research and development in the electronics 
field. 
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* NEW EDITION NOW READY 

MATHEMATICS 
GOR 

gtRCtR6RicS 

xX 

BASIC 
MATHEMATICS 
for radio and 
electronics 
by F. M. Colebrook, BBC, DIG, ACGI 

revised and enlarged by 

J. M. Head, MA, Cartab. 

Presents in readable form a complete course in basic 

mathematics for engineering students of all kinds. 

This revised edition, with its enlarged scope, will be 

invaluable to those requiring a refresher course, as 

well as to those without previous knowledge of this 

subject. 

from leading 
booksellers 

Published for Wireless World' 
I116'e & Sons Ltd., Dorset House, 

Starrford St., London, 5.5.1 

3rd Ed. 359 pp. Illustrated 

17s 6d net 
By post I ss rod 

GUARANTEED V ALVES 
CV6 1/- EL32 C16 PZ30 161- CABS 9/- 6P28 
DF91 7/6 ÉL33 15 /- RK34 3/6 6ÁC7 6/8 6Q7 
DET19 1/6 EL36 22/- RL37 5/- 6AJ8 91- 8R7 
DET2s si- EL41 101- SP61 51- 6AK6 E:6 SSA7 
DF92 716 EL42 10,- TT11 4/- SAGS 816 6SH7 
DL92 7/6 EL90 7/- U801 20.'- 6AK5 0i6 6SJ7 
DL93 7/6 EL91 8/6 UBC41 101- SALO 6/6 6SK7 
DL95 716 EN01 7/6 UB41 101- 6A6 716 6SL7 
EA50 11- EY51 11 /6 UC1142 10!- 6AQ5 71- 6SN7 
EABC63 9/- EZ33 81- U541 101- SATO 8/- 6SS7 
EB34 2,'6 EZ40 8/- P542 101- 6AÚ6 71- GV6 7/6 
EB93 61- EZ80 1/6 ÚL41 101- 6BA6 86 6X4 7/6 
EBC33 10 /- EZ90 716 008 201- 613E6 E'- 6X5 7/6 
EBC41 101- FC13C 716 ÚY41 8/- 613E6 816 8D2 4,'6 
EBC91 81- KT33C 816 VP13C 416 6BH6 7,6 12A6 716 
EBF80 91- KT44 716 VR116 6/- 6BS7 8.6 12AH8 10/- 
ECC-81 9/- KTW63 7,6 VR150/30 7/6 6BW6 76 12AT7 8/- 
ECC82 91- PL38 221 - VU111 2/- 6B8 51- 12AU7 91- 
ECCI3 9/- PL81 1016 X65 1016 6C4 01- 12AX7 9.1- 
ECC84 111 -- PL82 10'6 1L4 716 OCHE 8 6 12BE7 $,;6 
ECC91 71- PL83 10/6 1T4 716 6F32 5- 1208 5/- 
ECH35 10 /- PY80 81- 1Q5 716 6E33 ^'6 12116 2/6 
ECH42 10 /- PY81 8,6 1115 716 6G6 51- 1205 5/- 
ECH81 91- PY82 8/6 2034 c "/6 6116 216 1207 7'6 
ECF82 11 /- PCF80 101- 2D21 716 635 51- 12K7 718 
ECL80 9,- PCF82 101- 2X2 4/- 6J6 71- 12X8 17,- 
EC52 5/- P0084 11/6, 3A4 7/6 68(7 56 12Q7 716 
EC54 5/- POL82 10/-'3Q4 7/6 6K8 9/6 12SC7 716 
EC90 6/- Pen96 8 /6í4D1 4/6 6L6 10.- 12SG7 51- 
EF36 6 /- 'PCL83 101 -I5U4 81- 6N7 7'6 12SH7 51- 
EF37A 10t - P61 5 /-, 52,4 10 /6 GNU 9I- 12SJ7 51- 
EF39 6/- - 12SK7 5/- 
EF41 101- ° 35Z4 8/6 
EF42 101- MUGGER TYPE OHMMETERS, 95 6/6 
EF50 51- with scale 0 to 10 K., hand generator 58 5/- 
EF54 - 7/6 and Brand new. £4 ea., or with new 76 59- 
EF80 816 leather carrying case, £4.10. Poet 85A2 101 - 
EF85 10/6 free. 90C1 8/- 
EF91 7.6 ". 19 " SETS. Still available at 85 807 7/6 
EF92 5,6 with power unit and brand new. 126 832 401 - 
EF93 8,6 C. and P. 954 51- EF94 7/- CO -AXIAL CARLE. Standard 955 5:- 
EF95 616 75 ohm. 8d. yd. Airspaced at 8d. 7193 5/- 
EF96 6/6 yd. Cheaper quality at 6d. yd. 8012 101 - 
EK90 8/- 9003 5/- 

Post & Packing 6d. Free over £1. C.O.D. 2/6 extra. 

b/6 
716 
E/- 
5!- 

716 
7/6 
616 
716 

LAWRENCE ELECTRONICS 
15R, CIIIPSTEAD VALLEY ROAD, COULSDON, SURREY. 
UPLands 9075. Open to personal callers on Saturdays only. 

fIDCOLP 
(Rego. Trude Mark) 

MODERN SOLDERING EQUIPMENT 

ILLUSTRATED 

186 Detachable bit type (List No. 64) 

Protective shield (List No. 68) 

FOR TH E 

RADIO ENGINEER 

Please state your 
voltage supply 
wt.e:l ordering. 

British and 

Foreign Pats. 

Reg. Design, etc. 

Cataloues on request free from sole manufacturers. 

ADCOLA PRODUCTS LTD. 
GRUDEN RD., CLAPHAM HIGH ST., 

LONDON, S.W.4. 
Tel : MACaulay 3101 -4272. 



Contains 5 cores of 
extra- active, non -corrosive 

Ersin Flux. Prevents oxidation 
and cleans surface oxides. 

SIZE 1 CARTON 

51. 
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MAKE SOUND JOINTS SIMPLY 

BY USING Multicore 
ERSIN MULTICORE 

HANDYMAN'S saki 
CARTON 

Suitable for 200 " average joints, 
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SIGNAL GENERATOR 
Coverage 120. kc /s, 84 Mc /s. 
Metal case 10in. se Olin. x 
41ín. Size of scale, filin. x 
31ín. 2 valves and rectifier. 
A.C. mains 230 -250 v. Internal 
modulation of 400 c.p.s. to a 
depth of 30 per cent., modu- 
lated or unmodulated R.F. 
output continuous variable 
100 milli -volts. C.W. and 
mod, switch, variable A.F. 
output and moving coil out- 
put meter. Grey hammer 
finished case and white panel: 
Accuracy plus or minus 2/,. 
£4/1916 or 34/- deposit and 3 m'thly payments 25:-. P. & P.4/6 extra. 

COMMERCIAL TELEVISION CONVERTER 
SUITABLE ANY TV.(except Phillips) 

ALL CHANNELS 
NO ALTERATIONS TO SET 

Complete with, ballt-in power sapplx 
230 -250 v. A.C. mains. Crackle fimsl. 
case 5-lin. -long,. 31in. wide, 41in, high, 
incorporating gain control and bane 
switch. Illus, with cover removed. 

£3,19,6 Plus P. &P.2.6. 
31 element fò ded dipole I.T.A. LOFT 
AERIAL 15; -. P. & P. 2/- Coax cable 6d. yd. 

AC /DC MULTI -METER KIT 
Comprising lin. moving coil meter, 
scale calibrated in A.C./D.C. volts, 
ohms and milli -amps. Voltage range 
AC'DC 0 -10, 0 -100 and 0 -500, Milli -amps 
0 -10, 0 -100. Ohms 0 -1,000 and 0- 10,000. 
Front panel, range switch, wire - 
wound pot. for ohms zero setting) 
two toggle switches, resistors and 
meter rectifier. In grey hammer - 
finish case. 

19/6 P. & p°1/6. 
Point to point, wiring diagram 1 /-. 
free with kit. 

4 VALVE ALL -DRY SUPERHET 

PORTABLE KIT 
incorporating Ferrite rod aerial 
Medium and long waves. In grey 
leatherette. Size bin. x 71n. x Sin. 
Valve line -up IT4, IR5, 185, 
3V4. Complete kit of parts (less 
batteries). 

L 5 . 19 . 6 Packing 3 6 

COMPLETELY BUILT PORTABLE AMPLIFIER 
approx. size Olin. x 2iin. incorporating 2 valves, contact- cooled 
metal rectifier, bass and treble lift controls 39/6 Plus 
and double wound mains transformer 230 -250 v. P. & P. 3//6 

6 hr, P.M. SPEAKER & O.P. TRANSFORMER, if purchased 
with the above, 18/6. Plus P. & P. 116. 

COLLARD 4 -SPEED AUTOMATIC CHANGER 
Model 456 (suitable for use with above amplifier). A.C. mains, 
200 -250 v., turnover crystal head. 
Brand new, fully guaranteed. 

T.R.F. KIT in 
PLASTIC CABINET 
3 valve plus metal 
rectifier, A.C. mains 
200 -250 v. Medium 
and Long waves. In 
pastel blue or brown. 
Valve line -up : 2 

VR65s and VT52, 
Size 151ín. long by 
Fn, high by lin. deep. 

£3.19.8 P. 
7& 

P. 

Point to point wiring dia- 
gram 16. Free with kit. 

L8. 19 
. Ó P. & P551-. 

RADIO & T.V. COMPONENTS (Acton) LTD. 
23, HIGH STREET, ACTON, LONDON, W.3 

GOODS NOT DISPATCHED OUTSIDE U.K. 

NOME CONSTRUCTORS 
2f6 PACK 

In addition to the well -known 
Home Constructors Pack (con - 
tainingl9ft. of 18 s.w.g. 
60/40 alloy) a similar 
pack is now avail- 
able containing 
40ft. of 22 s.w.g, 
60/40 alloy 
especially suitable 
for printed circuits. 

Wherever precision soldering 
is essential, manufacturers, 
engineers and handymen rely 
on MULTICORE. There's a 
MULTICORE SOLDER just made 
for the job you have in hand. 
Here are some of them. 

ARAX MULTICORE' 
FOR METAL FABRICATION 

(Not wire -to -tag joints) 
Contains 2 cores 
of Arax flux. Flux 
residue is easily 
removed with 
water. 
SIZE 8 CARTON 

51. Handyman Carton 6d. 

BIB WIRE STRIPPER 

AND CUTTER 
Strips insulation 
without nicking wire, 
cuts wire cleanly, 
splits extruded 
flex 616 each 

1Na 

MULTICORE SOLDERS LTD., 
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3638) 

COVENTRY RADIO 
Component Specialists since 1925 

We have now trebled the size of our 
premises in order to supply a larger 
range of Components, Amplifiers and 

Hi -Fi Equipment. 

Send your enquires to 

139 -191 Dunstable Road, Luton, Beds. 

New Telephone No.: LUTON 7388 -9 

SCOTCH BOY TAPE AT THE NEW LOW PRICES 
111A Standard 
600ft. on 5ín. spool, 161-. 850ft. on5 /in. spool, 22' -. 
1,200ft. on 7M. spool, 27. -. 
150 Extra Play 
903ft. on 51n. spool, 281 -. 1,275ft. on Olin. spool, 35.' -. 
1,800ft. on lin. spool, 50: -. 
Empty Spools. 
5in., 3'6 : 5' in., O9 ; 7in.. 443. 
Polyester Leader Tape. 
lin. x 150ft. Green or White, 3,'6. 
No. 41 Splicing Tape. 
7132ín. x 66ft., 3:-. 
Bib Tape Splicer, 18/6 
Remploy Soldering Iron. 2301250 v., 22/6. 
Aerialite T.C.D. (Converter). Ch. 2, 9 & 10, £10110! -. 
Low loss co -ax cable, 9d. per yard. 
Co -ax Plugs, Li ea. Co -ax Sockets, 1/- ea. 
Outlet boxes, 46 ea. Diplexers, 14ff- ea. 
Send 6d. in stamps for our catalogue of valves, resistors, com- 
ponents, books by Bernards and Norman Price, Aerials, 
Speakers, etc., etc. 

RADIO HAM SHALE LTD. 
'155 SWAN ARCADE, BRADFORD, 1, YORKSHIRE. 
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diO and Autorn tion 
RADIO APPARATUS IS FINDING INCREASING USE IN MODERN COMMERCIAL 

PRACTICE. SOME MODERN APPLICATIONS ARE GIVEN HERE By F. E. Sonn 

(Continued from page 414, August issue) 

IN Part II, a brief reference to " Servo- 
mechanisms " was given. It- is - thought that 
a further insight to this subject is necessary 

for the purposes of this article. 
Servo -mechanisms, as applied to radio, first 

appeared, with the introduction of negative feed- 
back. 

This principle, as has been explained in many 
ways in this journal, is that whereby a lack of 
something in the output compared with the input, 
can be compensated by feeding back the portion 
of the output that is not linearly comparable 
with the input, and amplifying it so that the 
output is then nearly equal in all aspects to the 
input. 

Servo- mechanisms, may be either electrical, 
hydraulic, or pneumatic in action. This article 
Till only deal with the electrical method. 

Methods of Control of Servo -mechanisms 
If one wishes to control any physical quantity 

it is necessary to be able to measure it. Thus, if 
it is necessary to control the speed of rotation 
of a wheel, one must be able to measure its 
angular velocity. Should the case arise that the 
shaft of the wheel requires repositioning, then 
it is necessary to have the means to measure the 
angular shift. Before automation and servo- 
mechanism this was done by hand, using the eye 
as a measuring instrument. 

In servo mechanics the human element is 
dispensed with and instead, the difference between 
the desired speed or positioning and the result 
obtained, is used as an action to eliminate the 
error. 

For example, suppose a generator has to give 
150 volts on load. With a voltmeter it would 
be possible to control the field so that the 
correct voltage was obtained. If, however, the 
output voltage could be compared with an 
accurate voltage of 150 volts, then it would be 
possible to compare the two voltages, and the 
difference between the two, if any, could be 
amplified and made to work a motor which in 
turn controls the positioning of the controlling 
rheosat of the generator field, until the error is 
reduced to zero. This principle is known as the 
" closed loop " control. 

There are many types of controlling systems, 
but in the main they may be divided into two 
sections. The first is where the required control 
it varying and the second where it is a fixed 
value. 

The first type, for instance, is in the control of 
a gun where the target is continually altering 
its position and it is necessary to move the gun 
to the required position quickly and accurately. 
On the other hand, the underlying principles of 
both types are the same. 

Positioning 
In electrical controlled servo- mechanisms, it 

becomes necessary to measure the input and 
output positions in electrical quantities. A 
potentiometer wilt convert angular positions to a 
voltage lineary. 

For instance. if the total resistance of a 
potentionmeter subtends an arc of 300 degrees or 
5.24 radians and a battery of E volts is connected 
across it, then the voltage e on the moving arm 
at a position o from the negative end is given by 

e = K, O 

where K1 = E 
volts /rad. 

5.24 
If positive or negative signals are required, the 

potentiometer can be connected to earth, and so 
the applied battery potential is divided equally 
above and below earth. 

Servo- mechanisms offer great advantages over 
machines operated by human operators. They 
have greater accuracy and speed of operation, 
and when correctly designed do not suffer from 
tiredness or monotony of operation. 

One good instance of this is " George," of 
which most readers will have heard. This is the 
automatic pilot as used on aeroplanes. Large 
machines; such as the types used for trans- 
atlantic flights, could not be operated without 

The Mallard " Autoplot " is an entirely new and 
electronically -controlled co- ordinate positioning 
machine for drilling, marking -out, plotting and 
other operations on sheet materials of any kind. 
Simply by setting -up the appropriate X- and Y- 
co- ordinates or rotary dials, the tool head can be 
moved automatically into any required position on 

the workpiece. 
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the aid of power -operated controls. This led to 
automatic control and " closing the loop." 
" George," once he has been put in action, will 
take complete charge of all necessary actions of 
the pilot needed for flying but will also provide 
for smoother flying because its actions and 
reactions are much faster and more accurate. 

Methods of Converting Mechanical Error to 
Electrical 
Continuous. Here the magnitude" at any 

instance is the signal. Using R.C. networks a 
good approximation to the derivative and the 
integral of a signal is given. 

Alternating. Here it is usual to employ an . 
amplitude- modulated carrier. This carrier has a 

frequency much higher than any to which the 
servo- mechanism will respond. and its amplitude 
is proportional to the measured quantity. Either 
frequency modulation or phase modulation with 
fixed amplitude may be used. 

Pulse operation. Here the variable may be the 
height of the pulse, the width or the pulse 
repetition rate. 

Other Aspects of Radio and Automation 
Automation in itself is a method by which 

processes are automatic, self acting, etc.. self con- 
trolling. So far I have only dealt with true 
automation, but I propose to bring forward 
something that has been used for many years 
now, which although it is not automation in the 
real meaning of the word, has a close relation- 
ship. 

Radio Control 
One of the first instances of this occurred 

between the two wars. The Admiralty- had a 
battleship, H.M.S. Conqueror. which was adapted 
for radio control. This was a ship of about 
25,000 tons, which. being obsolete. was to be used 
as a target for battle practice. She was stripped 
as far as possible except for engines, etc., and 
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fitted with control gear under armour, which 
actuated her speed and steering in response to, 
signals sent from a destroyer which followed` 
her from a few miles astern. Nobody was aboard 
her, of course, as she had to be a target for the 
battle fleet. To obviate damage beyond repair, 
only practice ammunition was used (i.e., non- 
explosive shells). This ship by radio control 
could carry out the usual evasive methods of a 
battleship in action. increasing or decreasing 
speed. or turning to port' or starboard as 
requisite. The method employed was that various 
signals, given out by the destroyer, closed or 
opened relays on the battleship. which in turn 
operated motors (an early form of servo 
motors) which in turn controlled her engines and 
steering gear. 

Later, the R.A.F. used a similar idea with a 
plane called a "Queen Bee,- which was directed 
by another plane and was used to train pilots 
in attack. I understand that in this case 
ammunition was not fired but camera -guns were 
used, which, on the films being developed, 
showed the accuracy of aim. 

During the last war the Germans developed 
the V2 rocket. This was really a radio -controlled 
device except for its take off. It was only con- 
trolled after take off up to its desired height and 
then it was uncontrolled. They relied upon its 
velocity and height so that it would, in due course, 
when its fuel was expended, land within a given 
area. 

Since then, however. we have progressed (or 
have we ?) to the guided missile. Here one has 
an instrument which is under radio control 
immediately after take-off. Its direction may be 
altered at any moment and it is entirely con- 
trolled from the ground until it reaches its 
target. This, of course, only applies to the short 
range ones that are aimed at visual targets. Others, 
such as long -range missiles, have pre -set controls 
which take over after a brief period from take- 
off time, and guide the missile to its target. 

News fm®m the Clubs 
THE CORNISH RADIO & TELEVISION CLUB 
Hon. Sec.: J. Brown (G3LPB), The Waterworks, Penryn, Corn- 

wall. 

THE club meets at the Y.M.C.'S. Bar Road, Falmouth on the 
first Wednesday in every month. all visitors are welcomed. 

Lectures are arranged, also the club publication " The New 
Link" is being circulated to all the Cornish Hams and S.W.L. 
The meetings start at 7.30. 

CLIFTON AMATEUR RADIO SOCIETY 
Hon. Sec.: C. H. Bullivant, 25, St. Fillans Road. Catford, S.E.6. 

MEETINGS 
are held every Friday at 7.30 p.m. at 225, New 

Cross Road, London, S.E.14. Details of membership may 
be obtained upon application to the Hon. Secretary. 

THE SLADE RADIO SOCIETY 
Hon. Sec.: Mr. C. N. Smart, 110, Wooimore Road, Erdington, 

Birmingham, 23. 
PROGRAMME : THIRD QUARTER, 1957. 
AUGUST 16th -" Coil Design." A discussion to be led by 

Mr. N. B. Simmonds, (Member). 
August 30th -Visit to the sound recording studios of Messrs. 

Hollick & Taylor. Details to be announced later. 
Sept. 13th- Demonstration of the Ecklrstone " 888" Cont- 

enunications Receiver by Messrs. Stratton & Co. Ltd. 
Sept. 27th -" Microphones." A lecture by Mr. A. L. Robertson, 

Assistant Head of B.B.C. Engineering Training Department. 
DIRECTION -FINDING EVENTS. 

August 25th- Harcourt Trophy D.F. lest. 

Sept. 8th -R.S.G.B. National D.F. Contest, Final. 
Sept. 22nd -Harcourt Trophy D.F. Test. 

CLUB STATION ACTIVITIES 
The Club Station (G3JBN) at the Church House. is available 

every day of the week for the use of members. Instructional and 
constructional classes are held on every Tuesday. and Wednesday 
evening. The "Slade Net" will be on the air on the following 
Friday evenings : August 9th ; Sept. 6th. 

Visitors to the Society's meetings, which commence at 7.45 
p.m. prompt, and to the Club station, are cordially welcome. 

TORBAY AMATEUR RADIO SOCIETY 
Hon. Sec. : Geo. Western (G3LFL), 118, Salisbury Avenue, 

Barton, Torquay-. 
AT the meeting on June 15th. held under the Chairman, G3113, 

those members who co- operated in the recent R.S.G.B. 
National Field Day, spoke of their experiences during the 
competition. Those included G4RJ and G3GDW. 

It has been decided that the Society shall acquire its own 
tent, which can be used in all future events in which members 
take part -whether in R.S.G.B. events, or in club contests. For 
this purpose, members are asked to bring radio gear of value, 
to he auctioned each month for this end. Half of the money to 
be handed to the vendor, and half to the Society. 

At the next meeting, G3FUT will give his address on " Audio." 
and it is hoped that a full gathering will attend to welcome this 
address. 

Please note that on and from the next meeting, these will be 
held on the second Saturday each month... 
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High Fidelity ... prieewisE 
FM (VHF) Tuner Chassis. 
Outstanding design and 
performance. Self -powered 
to work direct into any 
Amplifier or Radio. Magic 
Eye tuning indicator. 3- 
stage I.F. amplifier. Pre- 
set output level. Panel size 
loin. x 5fiin. (cut -out 

x 5in.) Switching 
incorporated for connection to Pick- 
up Sockets, Amplifiers and Tape 

Recorders. 75 ohm Aerial input. Negligible radiation. Highly 
sensitive and designed for top quality reproduction. 
£17.10:3 inc. tax. 

Model H.4.T. A 
Self -powered AM/ 
FM TUNER 
CHASSIS. Designed 
for high sensitivity 
and quality perform - 
ance. Covering VHF, 
Short, Medium 
and Long Wave- 
bands. Ideal for use 
with high fidelity 
Amplifiers. Magic 
Eye Tuning Indi- 
cator. Full A.V.C. 
Chassis size 8s1n. x 
12in. x 75in. £20.17.0 

High Fidelity Amplifier :G.A,4. 4 -watt, 4 -valve circuit with a 

frequency response of 40- 15,000 c.o.s. Neat Control Panel, 
size 6in. x 4in., on fly leads for individual mounting (main 

chassis, 14in. a 4in. x 5in.). Input selector switch matching 
to Radio, L.P. and 78 r.p.m. records. Separate Bass and 
Treble Controls giving wide range of cut and lift. Volume 

Control. Rotatable Mains Transformer for hum cancellation. 
£9.9.0 inc. tax. 

Model D.P.A.10. 10 -14 
watt Power Amplifier 
12 gns. 
D.P.A.10 with Tone 
Control Unit 15 gns. 
D.P.A.10 with Pre- 
amplifier incorporating 
tone control unit 19 gns. 

Well styled cabinets suitable for most DULCI products are available. 
From the Manu facturers to other enthusiasts. Trite for details : 

THE DULCI COMPANY LIMITED; 97 -99 VILLIERS ROAD, WILLESDEN, LONDON N.W.2. Willesden 6678/9 

LYONS RADIO 
LTD. 

Dept. M.P., 3 GOLDHAWK ROAD, 
SHEPHERDS BUSH, LONDON, W.12 

Telephone: SHEpherds Busts 1729 

RADIO EXHIBITION. Once again we are 
holding a grand BARGAIN SALE to coin- 
cide with the commencement of the Radio 
Exhibition. Our premises are about a mile 
and a half from Earls Court, so if in Town 
don't miss securing some of the many 
bargains which will be displayed all at 
CLEARANCE PRICES. Examples : 

Chassis for 19ín. rack mounting from 2/6. 
Indicator Units with C.R.T. from 17/6. 
Dictaphone with double recording head, 
£25. R1155s from £5, etc., etc. Purchases 
gladly despatched if required. 
RECEPTION SETS TYPE R10911. Fre- 
quency range 3 to 12 Mc /s (25 to 100 metres). 
Ex -Army 8 valve superhet receivers with 
own built -in power pack for operation from 
6 volt motor cycle or car battery, fitted with 
speaker, etc. In good condition and working 
order. For fuller details see July P.W. page 
346 or send us a S.A.E. PRICE ONLY 85/ -, 
carriage S;6. 
MICROPHONE /HEADPHONE SETS. 
Made by T.M.C., type AP12500, microphone 
hangs on chest or its base makes it readily 
suitable for wall or desk mounting. Double 
headphones, rubber cushioned with head- 
band. On /off switch to mike. Strongly made 
and fitted with connecting cord. Ideal for 
2 -way communcation especially when it is 
advantageous to have both hands free 
TV aerial erection for instance. Sound 
powered, have only to be linked together 
with flex for immediate use. PRICE per 
Set, 1996, post 119 or per Pair 37;6, post 2,'9. 

METERS. D.C. Voltmeters M/c type 21 
ins. sq..0 /40 volts. PRICE 7/6. Micro - 
ammeters MIO type 25 ins. dia. 0 /500 micro - 
amps. PRICE 17/6. A.C. Voltmeters M/c 
rectifier type (1,000 ohms /volt) 31 ins. dia. 
0 /100 v. PRICE 15/-. Selected resistor to 
extend range to 300 v. 1 /6. Post all types 1//3. 

UNDERSTANDING 
HI -FI CIRCUITS 

231- Postage I/- 
P' by NORMAN H. CROWHURST 

THE RADIO AMATEUR'S HAND- 
BOOK, 1957. By A. R. R. L. 32s. 6d. 
Postage 1/6. 

HI FI YEAR BOOK, 1957. By M. 
01, Henslow. 10s. 6d. Postage I / -. 

WIRELESS SERVICING MANUAL 
By W. T. Cocking. Ils. 6d. Postage 
If-. 

TRANSISTOR TECHNIQUES, a 
Gernsback Lib. 12s. Postage 8d. 

POPULAR MECHANICS. ELEC- 
TRONICS MADE EASY. By L. 
Stern. 6s. Postage 9d. 

ELECTRONIC MUSICAL IN- 
STRUMENTS. By R. H. Dorf. 55s. 
Postage I / -. 

RADIO VALVE DATA. Compiled 
by " WW." Ss. Postage 6d. 

The MODERN BOOK CO 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

Write or call for our 1957 catalogue. 

19 -23 PRAED STREET, 
LONDON, W.2 

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

BENSON'S 
ETTER 
ARGAINS 

HRO Vibrapacks 6 v. D.C. to 180 v. 50 mA., 
00 .n d, eased, 22/6 ; (post 3/4. Bendin 

Rks. RAdO, Med., Long and 2 Short 
'band 90/- new, 90f- (care. 7/6). Accumulators, 

Parley Dry 2 v. 15 AH, 12/8, wet 14 All, 78 
Metrosils 1/ -. Carbon Potentiometers, 'in. 
spindle, 15K -I meg. range, 10/8 doz. Switches 
Arrow DPST, 1/6 ; Diamond SPOT 1/6 ; 

G,P.O. type push -pull DP c /o. 1 / -. H.F. 
Chokes (Bulgin), SW69 or SW144, 1/-. Indica- 
tor Units, new, with VCR97, 3 /VR91, Cv181, 
2/VR54, 241- (care. 6 / -). Response, '/.C8931 
1901220 Ines., with valves, 20/- (care. 6/-). 
VIBRATORS. Mallory 06290 12 v. 4 pin, 7/6. 
THROAT ARCS., new, 2/6. BRAND NEW 
RI.26, 27, 251-. DAMAGED DIALS 15 /- (post 
2/6) ; 11F25, 10 /6. DYNAMOTORS (post 3 / -) ; 
12 v. to 250 v. 55 mA., and 6.3 v. 2.5 A., 10/6 ; 
6 v. to 250 v. 80 mA., 12j6. EDDYSTONE, 
12 v. to 190 v. 75 mA, cased, 15 /-. METAL 
RECTIFIERS : 240 v. 30 mA., 3/6. 1,000 v. 
RO mA., 718. 6 v. 13 A., 25/- ; 90 v. 30 OSA. 

1' -; 120 v S m, Bridge, 30/ -. R1155 Coil 
packs, used, 9/6. R1155 S.M.. Tuning DRIVES 
"N type, brand new, 10/6. CHOKES, L.F., 
10 H, 120 rnA., 7/O. 1011, 200 mA., 8/6 ; 

1010. 400 mA., 17/6. 511: 200 mA., 496. 

SWITCHES, wafer: 1 pole 6 -way, 1 bank, 
1 p 11 w lb, 1p 8w. lb, ìp 3w 3b, 2 p 3w 2h, 
4p 2w lb, 1 p 6w ñb 1p 6w 2b, 2/6 ; 1p lbw 
2b, 61) 2w 4b, 3/6 STUD. W lnkler- Painton type 
1P24W2B, 7/6. TRANSFORMERS : " C " core 
530 v. in. ; outputs : 315 -0 -315 y. 60 mA., 5 v. 
3 a, 4.3 v. 1.5 a., 25/- (p.p. 3/-). 285/315 v. 
350 mA., 790/850 V. 480 mA., 40/- (care. 7/4). 
Open 230 v. to 50 v., 3 a., 22/6 (post 30. 
Potentiometers, w. wound 20 k., 3'in. dia., 
ceramic, 4,/6. Pye ELBOWS or sockets, -8d. 
each. Transmitter /Receivers : No. 18, with 
valves, 501- ; Ne. 19, with valves, 70/- (each 
less attachments, caer. 3/6) ' No. 46, with 
attachments, and stabs, 65/- (care- 7 /6). 
List and enquiries. S.A.E. please ! Terms, 
U.W.O. Postage extra. Immediate despatch. 

Callers arai post : W. A. BENSON (PW), 
136, Rathbone Road, Liverpool, 15. S1'S 6853. 

Canes: SUPERADIO (W'ehapeb LTD., 
116, Whitt-chapel, Liverpool, 2. -ROY 1120 
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DO IT YOURSELF 
It is so easy . . . 

GET THE 
RODING 

HOME 
CONSTRUCTOR'S 

HANDBOOK 

i "If you 
are 

interested 
in 

Radio 

The latest issue of this Handbook is beautifully printed on glossy art paper with a full 
colour cover ! Packed with technical data, set building and servicing hints, facts and 
formulae, resistance colour code, soldering hints, etc., toget`er with descriptions, full 
parts lists and circuits of a large range of modern receivers, tape recorder, feeder 
units, communications set, etc., ete. (;tor list see precious ads.).. Send 2'6 (plus 4d. post). 
Our renowned " Easy -as _A.B.C." FULL SIZE Construction sheets for any of these units 
are available FREE with orders enabling even the beginner to get professional results Pest 
time ! No previous knowledge is necessary. 
These unique LIFE -SIZE " EASY -AS- A.B.C." CONSTRUCTION SHEETS show how 
really simple radio assembly can be for the Home Constructor ! If you have average 
ability then you could tackle these GUARANTEED OUTFITS knowing that with the 
help of our pre- aligned units and prefabricated chassis, failure is virtually impossible ! ! 

Coil packs and I.F,'I.s pre-aligned. We supply ALL parts for ALL circuits. 
As used by schoois, :adìo designers, etc. 

Thousands of satisfied rrrstomers all over the tcorid 

NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE TO NOVICE AND 

EXPERT ALIKE I GET YOUR COPY -DON'T DELAY -SEND 2, %10 TODAY I 

RODING LABORATORIES 
Bournemouth (Hurn) Airport, Christchurch, Hants 

COPPER WIRE 
ENAMELLED, TINNED, LITZ, 

COTTON AND SILK COVERED. 
RESISTANCE WIRES, 

i oz., 2 oz. & 4 oz. REELS. 
All gauges available. 

B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets. 

EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 

FORMERS AND TUBES. 
ALL DIAMETERS. 

Latest Radio Publications. 
SEND STAMP FOR LISTS 

SPECIAL OFFER 
G.E.G., B.T.H. & WESTINGHOUSE 

CRYSTAL DIODES 
If- each. Postage 21d. 

GERMANIUM 

Diagrams and three Crystal Set Circuits 
Free with each diode.' 

A large purchase of these fully 
GUARANTEED diodes from the 
manufacturers enables us to make this 

attractive offer. 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet, 15 / -, post I/3 
A REAL CRYSTAL SET, NOT A TOY 

POST RADIO SUPPLIES 
33 Bourne Gardent, London, EA 

A WIDE RANGE OF 

HIGH- QUALITY CABINETS 

...... 

as.:I 

SUPERIOR BUREAU 

AMPLIFIERS 
LEAK, DULCI, 

I ROGERS, W.B. 
GRAMPION 

AUTOCHANGERS 
B.S.R. GARRARD 

COLLARO 

An elegant cabinet in richly figured 
walnut veneer, internal panels in '. 

polished sycamore. A drop front i 

lid covers a sloping, uncut con- 
trol panel (16ín. long x 101in. high) 
alongside which is an uncut base- 
board (151ín. long x Blin. tack 
to front). The inside of the drop 
front lid is panelled in beige leatherette. In the lower part of 
the cabinet are two large storage cupboards (13 ,1in. high 7lin. 
wide, 16 lin. deep). The lid and cupboard handles are in chased 
Florentine bronze. Overall dimensions (21in. high, 24m. long, 
16 lin. deep). 

GRAM CHASSIS 
ARMSTRONG 

T.S.L. DULCI, 
PERTH. 

SPEAKERS 
WHITELEY 

WHARFEDALE 
GOODMANS 

ELAC. 

PRICE 61 GNS. 
" 2 Plus 25/- carriage. 

SEND FOR FREE CATALOGUE 

SUPERIOR RADIO SUPPLIES 
37 HILLSIDE, STONEBRIDGE, N.W.10 

SHOP OPEN : 9 a.m. to 6 p.m. Mon. to Sat. I p.m. Thursday 
Phone : ELGar 3644. 

BRAND NEW CHANGERS £9-8-6! 
LIMITED QUANTITY ONLY !-In 
makers' sealed cartons. List price 
£13.17.0. The famous " Col- 
lar. " 4 -speed autochange :5? 

unit, Model 456. Incorporates 
Studio " "high-fidelity turn- g' 

over crystal pickup, the new 
manual and fully automatic f. 

control on all four speeds 
Constant speed change cycle F 

on all records. Designed so that there is a gentle lowering 
of the stack of the records on to the step of the spindle 
to avoid damage and wear to the centre holes of records. 
Size only 12in. x 13zin., clearance required above base - 

board only 5in., clearance below only 24in. RUSH 
YOUR ORDER NOW ! ONLY £9.8.6, plus 4/6 Post 
and Packing. 

SPEAKERTPOCKET SET FOR ONLY 69%61 
BUILD THIS REMARKABLE LITTLE 3 TRAN- 
SISTORS SET FOR ONLY 69,16 (speaker insert extra). 
As shown in " RADIO CONSTRUCTOR." Size only 
Tin. x 3 /iu. x 61-in. including built -in speaker and 
battery. Can be slipped easily into the pocket. Preset 
tuning to avoid cabinet projections (knobs, etc.). USES 
FERRITE ROD AERIAL and needs no aerial or earth 
(can be used also for private listening in, whilst travelling 
or at the Office. etc.). TOTAL BUILDING COST 
(ONLY WHILST PRESENT SUPPLIES LAST !) is 
69/6, plus 2/6 Post, etc. (speaker insert extra). PARTS 
SOLD SEPARATELY : PRICED PARTS LIST 1 /6. 

SEND NOW BEFORE PRICE GOES UP 
Cheques accepted. C.O.D. 1/6 extra. 

(OF C Wi ELIECTROGReg r %J 69. PRESTON. STREET.. BRIGHTON. 
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Transistor Audio Amplifier Design 
PRINCIPLES EXPLAINED, WITH A PRACTICAL 

By B. E. Wilkinson 

ITH transistors now available at a reasonable 
price, many circuits are available for minia- 
ture radio receivers and audio frequency 

amplifiers. Little information is available, however, 
for those who would design their own equipment, 
so that the purpose of this article is to acquaint the 
reader with the processes involved in the design of an 
A.F. amplifier. Most of the design considerations are 
taken into account, so that the finished unit is stable 
and free from distortion. The complete circuit is 
given finally, with the values of all the components. 

Fig. I. -Basic design. 

Initially, we decide the purpose of the amplifier. 
It is to be used, we shall suppose, in either a miniature 
tape recorder, or as the A.F. stage following a crystal 
set. It is required only to work a headset. The fre- 
quency range is to be from, say, 100 c.p.s. to, say 6,000 
c.p.s. Finally, for convenience, we wish to work it 
from a 4.5 volt flashlight battery. 

Of the transistors available, those at 10s. each, 
similar to the Mullard 0071, are suitable, and so we 
shall use these. Since the amplifier will need to have a 
high gain, we shall use three transistors with a high 
gain amplifier. Strong signals may overload it, so 
that a volume control must be incorporated. Although 
transformer coupling gives a higher gain, most trans- 
formers are expensive and bulky, so our amplifier 
will be of the resistance capacity coupled type. 

Fig. 1 shows the ampli- 
fier in its simplest form, 
the stages being coupled 
by the condensers. R1, 
R2 and RL are the collec- 450 
tor load resistors of T1, 
T2 and T3 respectively. 
R3, R4 and R5 are bias 
resistors, of which more 
will be mentioned later. 
The circuit as shown is in 
i t s simplest workable 
form. There is no D.C. 
stabilisation, and a later 
circuit incorporates this. 

Calculation of Component 
Values 
Our first decision, is the 

9 

8 

7 

6 

5 

4 

3 

CIRCUIT 

IbílSd 

_- ib-r20NA. 

b=80pA, 

Ib=40 

Lb = O,u,4 

! 2 3 
Vc (V) 

4 5 

Fig. 2. Ic -Ve characteristic of the 0071. 
current to be passed by the collectors. In the 
first two r:tages a collector current of 0.5 mA is 
not unusual, so we shall assume this. We must 
espect to drop some voltage across R1 and R2. 
If we lose say 1.5 volts, so that we leave 3 volts on 
the collector, we require a 3K resistor as a load, 
thus : 

1.5 x 103 R= F R -. 
5 

=3K 

We have thus established the D.C. working point of 
the first two stages namely .5 mA, 3 volts. We must 
now decide upon the values of R3 and R4, the bias 
resistors. Fig. 2 shows the le Vc characteristics foran 
0071. Finding the D.C. working point .5 mA, 3 volts, 
we see that this corresponds to a base current of 
approximately 10 pA. The collector bias conditions 
fix the D.C. bias current of Ib 10 pA, of the input 

Fig. 3.- Partially developed circuit. Fig. 4.- Stabilising re- 
sistors added. 
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base electrode. The value of the resistor necessary 
to pass a current of 10 / A, is given by : 

E 104 5 R = -450K 

The value of R3 and R4 then will be 450 K. ' In 
Fig. 1, then, RI and R2 are each 3K and R3 and 
R4 are each 450 K. 

The final stage is slightly different, being a power 
or output stage. The final stage will be designed 
around a collector current 
of 3 "mA. It is assumed 
that the resistance of the 
output load is 200 51, so that 
the voltage dropped across it 
will be given by: 

E =IR E =3 X 103 
X 200 =0.6 volts. 
Thus the collector voltage 
is 3.9 volts. The collector 
dissipation under no signal 
conditions is thus about 
12 mW, so that the OC71 
is being operated well 
below its maximum permis- 
sible dissipation. The D.C. 
working point, then, for the 
output stage . is _.3 mA, 4 
volts. From Fig. 2 we see 
that the base current - (lb) required is approxi- 
mately 75µA. The value of R5, then, will be 
given by: 

450KF2 

WIRELESS September, 1957 

order of 2.tsF. Small condensers_ of this value are of 
the electrolytic type, so these must go to the base of 
the transistor. In fact, any value between 2 lsF and 
10 IiF is satisfactory. Fig. 3 shows the circuit, with 
the values shown. 

Transistors are very sensitive both to heat and 
light changes and for this reason stabilisation of the 
amplifier circuit is necessary. Calculation will not be 
dealt with, but standard values for the necessary 
resistors will be given. Fig. 4 shows a single stage 

I4su.o 

l 

o 
Fig. 5.- 

R= R=4 R_4.5 10'_60K 
1 75 

In order to complete the values of the components 
of the amplifiers as shown in Fig. 1 we must consider 
the coupling condensers Cl, C2 and C3. These must 

The fina form of the cirent in Fig. 1. 

D.C. stabilised, the system being known as Potential 
divider and emitter resistor stabilising. For the 
purposes of our amplifier, R6 and R7 should be, for 
the first two stages, of the order of 10K and 1K 
respectively. For the final stage the emitter resistor 
should be 220 while the base emitter resistor should be 
of the order of 10K. 

The emitter resistors, of course, must be decoupled. 
The decoupling condensers should have a reactance 

Top and underside views of an actual amplifier built to the circuit of Fig. 5. The piece of rule shows 
actual size. 

be large enough to pass the lowest frequency desired 
(100 c.p.s. in this case), and must have a reactance 
at this frequency, the same as the input resistance of 
the next stage. For an OC71, the input resistance is 
about 800, so we derive the value of C, from the 

formula, Xc =2 substituting. 
s 10 

where C is in It farads, 800= 2s 
from which, 

800 x 2s x, 100 x C-105. 

Hence C= 106 
10' 100 

800 x 27r x 100 8 x 2n 16 x 3.14 
2 IEF. 

The value of Cl, C2 and C3, then, should be of the 

he 

of not greater than one -tenth the value of the emitter 
resistance, at the lowest frequency to be passed 

6 

Xc -27r 
fc .. 100 =27 x 100 x 6 where c is 

in It farads. 
106 =100x2rcx 

100 
c 100x100x22r ,6.28 
c =30 ItF (25 IiF electrolytic condensers are 

available). 
Owing to the high values these condensers should 

be electrolytic. The positive connections must go to 
earth. Fig. 5 shows the circuit in its final form, with 
values given. The added components are the 2M2 
potentiometer and the 0.1 ,uFcondenser. _ 
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NEWN ES 

Radio and Television 

Servicing 
A CERTAIN MONEY -MAKER IN ONE HANDY VOLUME 

START building your library of radio and television data with Newnes 
latest volume -RADIO AND TELEVISION SERVICING 

(1956 -57). Covering a total of 325 popular new models it provides all the 
data necessary to keep these newer sets working and customers happy 
and satisfied. Radio service mechanics who are profiting from these 
yearly volumes of new models know their value in £ s. d. and snap them 
up as soon as they are published ! There is a copy for you to examine 
lively and without obligation if you apply AT ONCE. 

325 MODELS 624 PAGES 

TELEVISION MODELS BY 
Alba, Ambassador, Baird, 

Banner, Beethoven, Bush, Cham- 
pion, Cossor, Lilco, Defiant, 
Ekco, English Electric, Ferguson, 
Ferranti, G.E.C., H.M.V., 
Invicta, K -B, Marconiphone, 
Masteradio, Murphy, Peto Scott, 
Philco, Philips,-Pilot, Portadyne, 
Pye, R.G.D., Sobell, Stella, 
Ultra, Vidor. 

RAD /U;. 
MODELS BY 

Ambassador, Armstrong, Berec, 
Bush, Champion, Cossor, Eddystone, 
Ekco, Ever Ready, Ferguson, Fer- 
ranti, G.E.C., Grundig, H.M.V., 
Invicta, K -B, McCarthy, Marconi - 
phone, Masteradio, Motorola, 
Murphy, Pam, Philco, Philips, Pilot, 
Portadyne, Pye, Pye Telecommunica- 
tions (Car Radios), Radiomobile, 
Regentone, R.G.D., Roberts' Radio, 
Sobel!, Stella, Ultra, Vidor, Webeor. 

ALSO RECENT DEVELOPMENTS - 
Repair of Printed Circuit Models . Transistors . Servicing of Transistor 

Presented with every copy Circuits . Band III Conversion . Aerials . V.H.F./F.M. Receivers. 

This HANDY ENLARGER 
Just what you need to follow intricate 
circuits easily -stand it on any dia- 
gram and it enlarges every detail. 
Magnifies small print, too. There 
is one for you FREE and post 
paid on retainint Newnes RADIO AND 

T.V. SERVICING , 

after examination. 

Boxed and 
with Lens 

Polisher 

Arr 
NYI 

! NOTHING m r 
, DAM' EXAMINATION 

HURRY ! 
ACT TO-DAY-THERE 
WILL BE NO REPRINT 

George Newnes, Ltd., 66/69, Great Queen Street, London, W.C.99. 
Send me the 1956 -1957 Volume of Newnes Radio and Television Servicing. I will 
either return it in 8 days or send 12/6d. deposit 8 days after delivery, and you 
will then send the Handy Enlarger. Thereafter I will send. 10/- monthly paying 
52/66. in alt. Cash price in 8 days 50 /.. 

Name 

Aedress 

Place X where it applies 

HouseOWNER 
Householder 
Living with Parents 
Lodging Address 

O xupation 

Signature 
(Parent's Signature if under 21.) R1V 
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// 
WEYRAD 

TYPE COILS -- FOR MANUFACTURERS, 
AND INDIVIDUAL 

A low- priced, soundly -designed Range of Coils, 
providing continuous coverage from 12 to 2,000 
metres in 6 Bands. 

The coils are supplied in individual aerial, H.F. trans- 
former and oscillator versions for each band. Iron 
dust cores are adjusted by means of a threaded 
brass stem with a screwdriver slot which permits 
fine adjustment of inductance without the danger of 
damage to cores. Circuit connections are made to 4 
tags at the end of the former. Single 6 B.A. mounting. 

" H " type coils are recommended for many popular 
circuits including the "Practical Wireless " AC/DC 
3 -valve Superhet and are widely used for servicing 
and conversion purposes, 

RETAIL PRICE 3f9 EACH 

SERVICE ENGINEERS 

CONSTRUCTORS 

RANGES: 
Band 1-800 -2,000 mtrs. 

Band 2 -250 -800 mtrs, 

Band 3 -190 -550 mtrs. 

Band 4- 90 -250 mtrs. 

Band 5- 33 -100 mtrs. 

Band 6- 16- 50 mtrs. 

Band 7- 12- 37 mtrs. 

Coils are coded accord- 

ing to type and range 

HA I =Band I aerial 

HO 3 -Band 3 oscillator 

ILLUSTRATED FOLDER 3d. A.M. /F.M. RECEIVER BOOKLET 2/6. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 

YOU can build any of these at Low Cost! 
R.C.S. ÁTTÉRYLESS"ALLTIME"RADIO 

REALLY WORKS FOR LIFE! 
Works without valves or batteries. 
Will never run down or burn out. 
Utilises sensational new Loopstick 
tuner. Will receive local stations 
any time. Permanent 76 crystal diode in attrac- V 
tive case 
Full construction data, point -to -point 
circuit and price list of components, 
16. 

Iv.WORLD WIDE SHORTWAVE RADIO 

EXPLORE THE WORLD 
ON SHORT WAVES! 

Can be built for 30 from our list of 
f. 

components 
which can all be purchased 
separately, covers 10 -100 
metres and is capable of 
receiving speech. and music 
from all over the world. Price includes the famous 954 acorn 
valve and one coil covering 40.100 metres. 
Provision is made to increase to two or three valves and all 
components are colour coded. Send 2/- for point to point 
wiring diagram, layout and price list. 

Post and packing : Under 10 /- add 9d.: under 40 /- add 

TRANSISTOR POCKET RADIO 
The ideal low cost transistor 
pocket radio for the beginner. 
The Two -Stage circuit utilises the 
new R.C.S. VARILOOPSTICK 
transistor coil. A specially designed 
miniature .0005 tuning condenser 
permits the receiver to be in a 
case which fits in the palm of your 
hand. Works for months off 
small battery costin 
7d. Can be built in 3,r 
30 minutes. PRICE 
All components are sold separately. 

full construction data, including plan to parts for 2 / -. 

PERSONAL PORTABLE RADIO: 
THE SET FOR PERSONAL LISTENING 

This little set was designed to give you a real personal 
portable radio that you can listen to anywhere with- 
out disturbing others. Use it on camping trips, 
bed, in your office. Supplied with 
detachable rod aerial, it covers all the 
medium waves 200 -500 

31 metres. Average building .s 
time one hour. PRICE 
Send 21 -for specification, point to point 
circuit and parts price list. 

1/6: over POST FREE. 

R.C.S. PRODUCTS (RADIO) LTD., 11, OLIVER ROAD, LONDON, E.17. (Mail Order only) 
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Some More Obscure Faults 
IN the May, 1955, issue of this journal I gave 

instances of obscure faults. These faults are 
of interest insomuch as they often call for 

methods of tracing that are not the usual 
standards of checking. In tracing these faults one 
often has to disregard the laid down methods, and 
instead look for the cause or causes of the fault 
in components that appear to be beyond 
suspicion. It should be emphasised that when a 
fault is very elusive no component should go 
unchecked. To a service engineer, equipped with, 
say, a signal tracer, valve voltmeter and a com- 
plete set of test equipment, some of these faults 
would perhaps not be very obscure, but to a man 
with only a multi -range meter they can be difficult 
to find. 

Fault No. 1 

Set was a five -valve 
A.C. /D.C. midget set. 
Trouble was instability. 
All decouplers were 
checked and found O K 
Valves also checked, 
O.K. I.F.s were realigned and also R.F., but 
instability 1l remained. Finally it was found 
that this was due to an open circuited negative 
feedback coil coupled to the primary of the 
second I.F., inside can. 

Fault No. 5 

Set a five -valve A.C. receiver. Trouble was 
noise when switched on for a few minutes, after- 
wards settling down and remaining O.K. This was 
eventually found to be due to arcing inside 
electrolytics when directly heated rectifier passed 
H.T. before other valves warmed up. Renewal of 
electrolytics cured this trouble. 

Fault No. 6 

This set was a G.E.C. 4855. Trouble was 
intermittency on medium and long. Valves, etc., 
were checked and found O.K. This intermittency 
was at prolonged periods and it was not for quite 
a while that it was found that both padder con- 

densers (preset jobs) had 
developed intermittent 
shorts. As no value is 
given for these trimmers 
on service sheet, proper 
replacements had to be 
fitted. 

Difficulties are often Encountered when Faults 
Arise which apparently do not Answer to nortrral 
Tests. A Service Engineer here discusses Some 

Such Faults. 

Fault No. 2 
Set was an A.C. /D.C. five -valve model. Trouble 

was that it was noisy, especially whilst tuning. 
Normally one would expect this to be a noisy 
gang condenser but in this case the set had no 
tuning condenser, being permeability tuned. A 
check was made for dry joints, noisy valves, etc., 
but with no success. Eventually the fault was 
located, and it turned out to be loose and 
erratically moving cores in coils whilst tuning. 
The rubber grommets holding the coils steady 
whilst cores moved had perished, causing lateral 
movement of coils and thus extraneous noises. 

Fault No. 3 
Another five -valve A.C. /D.C. midget. In this 

case hum was the complaint. The usual tests were 
carried out; valves, electrolytics, etc. Eventually 
the trouble was located and found to be due to 
disturbed components. The coupling condenser 
between volume control and grid of double diode 
triode had been pushed over until it was almost 
touching the earthing end of the 10 meg. grid 
leak. Just a slight movement away and the fault 
was cleared. 

Fault No. 4 

In this case an A.C. set with plate aerial. On 
outside aerial set worked O.K., but immediately 
plate aerial was used, instability occurred. This 
set was finally cured by earthing the loudspeaker 
casing and then putting a damping resistor of 
20k ohms from plate aerial to ground. 

Fault No. 7 

Complaint was distortion, but actually it was 
R.F. in the A.F. portion of set. Usual checks 
were carried out without success and only when 
leads under chassis were rearranged, i.e., loud- 
speaker leads near I.F. valve, that set was finally 
made O.K. 

Fault No. 8, 
The set was a Pilot " Little Maestro." The 

trouble was local stations appearing at two tun- 
ing points to each station. In other words 
" double humping." I.F.s were checked and found 
to be correctly aligned, and eventually the trouble 
was found to be the 10 meg. bias resistor on 
double diode triode having gone very high indeed. 
A r.ew resistor cured this fault. 

Electrolube Brand Lubricating Fluid 
ELECTROLUBE " is an absolutely new fluid of 

special importance to the electrical and 
instrument industries, because it has the lowest 
electrical resistance of any known non -aqueous 
lubricant, and also cleans many metals and protects 
them from corrosion. 

Most lubricants have to be used on electrical 
equipment with the greatest care to avoid oiling up of 
contact points, motors, etc. With " Electrolube 
the manufacturer is able to spray it freely over a 
whole installation -such as the " works " of radios, 
telephones, electric light and power equipment - 
satisfied in the knowledge that not only is he improv- 
ing the life of the equipment, but that it will be very 
efficiently lubricated and the parts will be protected 
from penetration by water. Furthermore, it will not 
affect most plastics -such as radio cabinets and light 
switch covers. 

Within a few weeks additional production 
facilities will enable this product to be marketed 
direct to the public in hermetically sealed re- closable 
gelatin capsules, 25 for £1, 100 for £3 10s. and 503 
for £15 
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Tried and nested transistor 
'ircuits 

TWO SIMPLE CIRCUITS FOR THE EXPERIMENTER 

BEFORE commencing any experiments with 
transistors it is best to have some suitable 
foundation upon which to build. A simple but 

adequate chassis may be made of pegboard which 
can be completed in a few minutes. A piece 18" by 
12" will do nicely. 

By A. Secker 
Having derived some entertainment and perhaps 

a little knowledge from the circuit in Fig. 1, the 
constructor may wish to construct something a 
little more intricate as in Fig. 2. 

This circuit is of a transistor super- regenerative 
receiver. This set requires - only a short aerial. 

r :25 j whereas that in Fig. 1 requires 
rather a long one. The layout 
is not critical, and if the 
experimenter wishes the 
components may be built into 
a small box. LI is a transistor 
Ferrite rod aerial with L2, 7 
to 10 - turns of 22 s.w.g. 
enamelled wire wound closely 
next to the medium-wave- 
winding. In areas of good 
reception an external aerial may 
not be necessary, and it may 
be possible with a long aerial 
to receive foreign broadcasts, 
although with the original set 
only Home, Light and Third 
programmes were received. 

Pinnes 

45:/ 

e 
d °°TJ 

° 
VP/ 

TP2 

8 
C, T2 

BI® 
MN 

Fig. 2.--.4 more elaborate circuit. 

The first circuit experimented upon was that 
shown in Fig. 1. 

This is little more than a crystal set with a single 
amplification stage, yet the difference between a 
crystal set and this circuit is very noticeable. 

LI and L2 are medium wave and coupling coil 
respectively wound upon a cotton reel. Ll is 100 
turns and L2 is 10 to 20 turns of 22 s.w.g. enamelled 
wire. 

The tuning condenser is a .0005 OF variable. 
DI is a Brimar GO3 diode. 
TRI is a red -spot surplus transistor. 
The phones are 2,000 £, resistance. - 

The drain on the battery is approximately 25 
microamperes which allows it practically shelf life. 
When building this or any other transistor circuit, 
check all wiring carefully as any mistakes may 
result in the ruin of a transistor or some other costly 
component. - 

Fig. 1. -The first experimental circuit. 

The Chassis 
As mentioned in the opening paragraph, a piece of 

pegboard forms a very useful experimental " chassis." - 

The chosen size should be stiffened and protected by 
runners on each side, using ordinary wooden batten, 
say, 14in. or 2in. by lin. These will serve not only to 
raise the surface from the table but also enable 
nuts and bolt -heads to be accommodated below 
without causing the chassis to tip or tilt when in Use. 
It can, of course, afterwards be replaced by a standard 
chassis when the final circuit and layout has been 
decided upon. 

LIST OF COMPONENTS 
CI --40 pF capacitor. 
C2 -.02 pF capacitor (T.C.C. Metalmite). 
C3 -.0005 pF tuning condenser. 
C4- .002 -.005 ; iF capacitor. (Various values may 

be tried for best results.) 
C5 -- -350 pF capacitor. 
C6, C7, C8-20 pF 12 -volt wkg. electrolytics 

(T.C.C. Picopack). 
D1 -G03 Brimar. 
RFC1 -Radio frequency choke (Radio Clear- 

ance, Tottenham Court Road). 
R1 -1 KO 1 watt resistor. 
T1 -4.5 :1 transistor transformer (multitone). 
T2 -25 : 1 deaf -aid output transformer (G. Smith, 

Lisle Street). Pl- Low -impedance earphones (Gee Radio, 
Lisle Street). 

B1 -1.5 -3 -volt battery. 
VR1 -100 Ks"' potentiometer. 
Sl -On Off switch. Alternatively ganged with 

VR1. 
$ TRl, TR2 -- Red -spot surplus transistors (or 

OC7ls Mallard). 
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High 
.e-ss I 
AMAZING 

Superhet 
Transistor 

'Q' Coils 
4-I EACH 

Iron dust 
sores. Clip 

EFixing. 

SMALL 
EFFICIENCY 

T.R.F. or 
operation. 

Potted Coils 
Iron dust cores, 

clip-in -in fixing. . ¡ P g `_ 
\ ,,. ` EACH 

THE LATEST 
in in modern technique. 

Ideal for crystal tuners, 

All coils for 
Coll ar'o Tape 

Transcriptor pre -amp. 

1 STATION 
SEPARATOR 
HOME- LIGHT- THIRD - 
LUX A 
ETC. it 

uuh_- 

1016 
!I 

WO 
Not a guaranteed cure 

but -A positive to 
selectivity problem. 

STOP! 
T.V. -Patterning 

'O /b 

An Basil y 
Simple 

tá 

fitted- 
Remedy 

BIAS 

OSC OSC 

Coil --ú 

Type 
QT9 /L 

®® 

FERRITE 
Aerials 

MW 819 
M -LW I2/6 , Also 

Flat 
wound 

High 
riaals frame 

4\4.... MW 2 Ó each f 
- l LW loading 4/- 

AM.....10111116ZEMMINMimest 

I %.A.Convertef 
To fit inslide 

KIT 
JIF 

65 - ' 
Very efficient. 

Can be built in an 
Futl instructions 

T.V. 

complete 

! 

evening. 
etc. 

¢4 

Dial assembly 
for OSMOR Coils 
24,/6 
eo pt t Escutcheon 

bronze 
finish 

, 41- 
1i Other 

- dials SF x.5¡ 
3/6 each includes spot 

markings for trawler band. 

nSMnR 
(Frequency Controlled) ) F.M. 

Switch-tuned 
Feeder. 

Dimensions 43" x 4z" (5x" deep). 
A completely stable drift -free unit for adding to 

existing radio or Hi -Fi amplifier. 
EASY TO BUILD. 

Wiring diagram & circuit on request. 

Z42.'- 

COILS OILS /f'EE/ Se nd 10d. (stampsOSMOR ) for fully 
DESIGNS -S 

desValcriptive 
ve S'Het, 

literatMiunire v v inclu ding - 

ARE BEST FOR ature ditto. Battery and Battery /Mains Receiver, 

Selectivity & Performance 
Mains T.R.F. S'Het and T.R.F. Feeders.. Band 3 Converters, Wiring 
Diagrams, Chassis Templates, Coil & Coilpack information and price 
lists and information on circuits in " Wireless World," "Practical 
Wireless," "Radio Constructor." Full Circuits included. See also 
Classified Advts.. on page 43í 

(Dept. PW14) 418 BRIGHTON ROAD, 
SOUTH CROYDON, SURREY 

CROydon 5148 /9 

Modernise Your Radiogram 
with an ARMSTRONG chassis 

The effect of substituting a good quality Receiver/ 
Amplifier for your ordinary commercial unit will 
astonish and delight you. Only in this way can the 
full benefits of the improved modern recordings 
and the superb quality of the VHF /FM trans- 
missions be obtained. Armstrong have been making 
replacement chassis for nearly 25 years and have 
concentrated exclusively on the requirements of 
those who want the best. This is your guarantee 

of first -class performance and reliability. 

MODEL PB 439 (illustratedl 28 Gr.c. 
A high quality Radiogram Replacement Unit 
* 9 valves * 6 watts 
Push -Pull output 
* Negative Feedback 
* 4 wavebands including 

VHF * Quick action Piano 
Key selectors * Separate 
Bass and Treble controls * Magic Eye. 

MODEL AF 105 £31 

AM and FM Tuners and High Fidelity Amplifier 
on one compact chassis 

* 10 valves * 10 watts * Independent wide range 
Push -Pull output * 20 dB Bass and Treble controls 
Negative Feedback * 5 with visual indicators 
wavebands including VHF * Magic Eye. 

Post this coupon or write for descriptive literature and 
details of Home Trial facilities, Credit terms and 
Guarantee to Armstrong Wireless and Television Co. 
Ltd.; Warlters Rd., Holloway, N.7. Tel : NOR 3213. 
BLOCK CAPITALS PLEASE. 

NAME 

ADDRESS 

Demonstrations at our Holloway Showroom 9 -6 Weekdays 
and Saturdays. - PWS 
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]P'IC IF 4C 0 
ALL-IN-ONE 
RADIOMETER 

* Circuit Test 
* L.T. & H.T. Tests 
* -mA Test 
* Valve Test 

Use the PIFCO All -in -One RADIOMETER ¡or the 
practical testing of all types of radio and-electrical. 
apparatus. You can carry out continuity and 
resistance tests, check H.T., L.T., and G,B. 
voltages, also Household Appliances, Car 
Lighting Systems, Bell Circuits, etc , May be 
used on A.C. or D.C. mains. 

Obtainable from your local - dealers; 

Write for informative folder to :- 
ONLY 

* 3216 
COMPLETE 

PIFCO LTD., WATLING ST., MANCHESTER, 4 

or 36-37, UPPER THAMES ST., LONDON, E.C.4 

September, 1957 

SEE THESE FINE BARGAINS AT 

Tke ú/edk -4 Dustd Shop 
PRECISION 70 C.M. WAVEMETER 
T5. 184A/AP . 

American Test Set. This handsome unit contains a 
silver- plated Cavity Resonater and Sub- Chassis with 
636 and circuit constants. Housed in Black Crackle 
Case measuring 10in. x IOlin. x 6in. Probe Antenna 
necessary Cables, Adaptors and set of Allen Keys. 
Complete in outer Metal Carrying Case. Brand new. 
The existing frequency is 400 -430 Mc /s. Circuit 
Diagram and simple conversion details to 420 -450 
Mc s. Price £5;10.0, plus 10/- carriage. 

BENDIX COMMUNICATIONS RECEIVER 
M.N.268 
A superb 12 valve receiver covering 150 -1.500 kcfs 
in 3 bands, 150-325, 325 -695, 695 -1500 :kc /s. I.F. 
frequency 112.6-kc; s Valvoline -up : 6K7 1st and 2nd 
R.F. 6L7 Mixer. 615 Oscillator. 6K7' LF.'Ampli. 
fier, 6B8 1st and 2nd Del. and A.V.CI615 B.F.O. 
61'6 Audit, Output:. Also. Radio Compass output 
stage : ' 6N7 Compass Modulator. 6N7 Audio 
Oscillator. 6K7 Loop Amplifier. 6K7 - Compass 
Output. 
Poiver Supply 28 volt D.C. 1.6 amps to internal 
Motor, Generator, which can be easily changed for 
12 volt Generator as unit -was designed for both 
supplies (Details available). THE PERFECT 
CAR RADIO. Size 151ín. x 6in. For A.C. mains 
operation supply required: 6.3 v. and 230.v. 100 
mA. Circuit diagram and connection chart free with 
each unit. Price £3.10.0, plus 10,'- carriage- ' 

PROM'S BROS. LTD Open all day Saturday PROM'S 
Hours 9-6 p.m. Thursday to -I -p.m. LANgham 0141 

-nr 1/` 
PRECISION W IREWOUND RESISTORS 
Eureka wound on strip. 1 to 1,000 ohms. 
0.5 %, 31 -; 0.246, 413; 1K-to 5K. 0.59:,, 8;6: 
0.2 %. 419; 5K to 20K, 0.5%. 4'S; 0.2 %, 6' -. 
SWITCHED DECADE UNITS 
Yaxley type switch, 0 to 100 ohms 1'., in ten 
10 ohm 1% steps, 17/8: ditto but 1,000 ohm 
max., 1716 ; ditto bat 10,000 ohms max.. 20/-. 
0- 10,000 pF in ten 1,000 pF 2 %, steps, 17/6 ; 

0 to 0.1pF in ten 0.01/íF steps, 20.'-. 
Silver Mica capacitors. 
RESISTANCE BOX STANDARDS 
12 Wirewound Resistors, 1, 2, 2, 5. 10, 20, 20, 
50, 100, 200, 200, 500 ohms to give any value 
between 1 and 1,110 ohms in 1 ohm steps. 
0.5%, 33!- ; 0.2 % :- 0.01 ohms, 48 :- : ditto 
but 10 to 11,100 in It ohm steps, 0.5 %. 34/- ; 

0.2%. 49/8: Ditto but 1 to 11,110 in i ohm 
steps (16 resistors) 0.5 %. 45:- ; 0.2 %!:0.01 
ohm, 85/ -. Ratio Arm Resistors, 10, 90. 
900 ohms (ratios 100, 10, 1, 0.1, 0.01 to 1), per 
set of six, 0.5 %, 16/6 ; 0.2%, 24'-. ' - 

PRECISION CONDENSERS. -- 1 //F 2%. 
0.01 2%, 100 pF 16' . 8/6 per set. 100 ohms 1%, 
10K 1%, 1 Meg. 1 %, 5/9 per set. 
WIRE WOUND POTENTIOMETERS with 
HAND CALIBRATED SCALE. Suitable 
l'or use with above R -C standards to make 
Workshop Resistance Capacity Bridge. 12/8. 
SHUNT for 1 mA 100 ohm METER. 
Rangea 10, 100, 1,000 mA. 1% accuracy, 716. 
Westinghouse Meter Rectifier, 1 mA, 14/ -. 
MULTLIIETER UNIT for 1 mA 100 ohm 
meter. 4 p 11 w switch completely wired up 
to give ranges of 10, 100, 500 v. AC and DC. 
1, 10, 100, mA. and 1 amp: ohms range. With 
ohms zero control, calibration for ohms and 
10 v. AC, less battery and meter, 42/6. 
B.A.E. with enquiries, please. Post extra. 

PLANET INSTRUMENT CO. 
25, DOMINION AVE., LEEDS, 7. 

tiulikAtiLAIJA14.46.0.0. 

" PERMATIP " 
AND 

" PERMABIT" 
INSTRUMENTS 

FOR 

GREATER 
SOLDERING 

EFFICIENCY 

The soldering bit which maintains 
its face indefinitely without atten- 
tion. 25 models available for mains 
or low voltage supply. Bit sizes 3/32 
to 3/8 inch. Full details in booklet 
S.P.10 from sole manufacturers :- 
LIGHT .SOLDERING 
DEVELOPMENTS LTD., 
106, GEORGE STREET, CROYDON, 

SURREY. Tel. CROydon 8589. 

ANNAKIN 
RL426 IF Strip. -Bas 6 -7.5 Mc. IPT, 
171165, 4 P4W rotary, 47 Res., 30 conds., 16 -. 
Station Box.- M1 -22A. Bendix. Has 3 
P.SW rotary, 2 panel lamps, vol. control, 
SPDT, press button, Mike trend., 2 tele 
Jacks. New. Boxed. 8/6. - Transmitter 3180. -Has CV93 valve, Dipol e 
AE, Battery tube. Handy USW job. 
Me Meter.-21". 2 ma. FSD, Cal. O -100 v. 
Separate T'couple, resistor. In smart 
box. 151-. All Post Free. 

25. Ashfield Place, Otte'", Yorks, 

ALFRED PADGETT 
40, MEADOW LANE, LEEDS 11 

Tel.: CLECKHEATON 99 
SPECIAL OFFER. -Brand New in cases 
the following five sets. Frequency Meter 
BC- 906 --33. Range Calibrator BC- 949 -A. 
Indicator BC -SW -A. Radio Receiver BC- 
1088 -n, Signal Generator 1- 986 -B. All the lot for g4//5/0. Carr. 15/ -. 
1'UBE UNrr. -BC 929A complete with good 
3BP1 3in. Tube, less valves and motor, 
£1/5.0, cary. 7/6. 
1154 MODEL N.- Complete with Valves 
and Meters. Clean condition, 17/8. Carr, 
12.'6. 
RDF1 SETS. -Less valves and power 
pack, 516. Carr. 7'e. 
SPECIAL OFFER.- -Red Spot Transistors, 
7:6 each. Crystal Diodes, 10d. each. Post 
21d. each. 
MIXED B.A. NUTS AND BOI:TS. -Half 
a pound box, 1,8. Post 1;6. 
SELENIUM METAL RECTIFIERS.- 
250 volts. 100 mills., 5 /-. 120 volts, 60 mills., 
2_ -. 350, 1/6. All 12 months' guarantee. 
Post 116 each. 
LARGE GARAGE. BATTERY 
CHARGERS. 26 amps. at 24 volta, £9. Carr. £1 /10/0. Good condition. 
COAXIAL PLCTGS 'AND .SOCKETS.- 
6d. complete. Post 7d. 4'6 per doz., post 

.free. 
BOTTLES OE SWITCH CLEANER. - 
9d. Post 1,- - - - 

RADIO VALVES.-With 90 days' guar- 
antee. Post 9d. per valve ; doz. lots less 
5% post free. 128,77M, 4'- : 125G7M. 41- 
1251I7M, 3'- ; 12116M, -l'3 , 12S1ï7M, 4i- 
12C8&f, 4'- : 12A6M. 4.'6 " 9003, 2/6 ; 9004 
6d. ; 8D2. 1 `- ; 807 (Brit.), 4- VR150 ;30 
4' -: PEN48, 2'6 ; 954, 1/3 : EF50, 3/. 
VR136, 4,- ; VR137. 1'3 : EF36; 
2 - ; 6S117, 2,g 1 0G6, 3;6 ; 6110G, 9d. 
V1ì54. 9t1.: 606, 3.- : 8C6. 3í- : 6.151, 4/6 
604, 4,- ; 6AG5, -4.- ; - BB$ 21- ; VR92, 9d. 
VR.65, 1 :6 : V66, 1 -- : ItT2, 9'8 QP220 
3 6 : 210LF, 116 ; DLS1Q 2.'6' - 5U4G, 6'B- 
CV83. -li -: 2X2. l'8 : VUI11, 1/6: W13ü 
1'6; ACOPEN. 2;6' 7193, 116; VS110 
1.6; EF80. 6.6; 6JO. 3,8; ARS. 38 
AR.P12, 3 :6. 
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News from the Trade 
OPEN FRAME TAPE RECORDER COUNTER 

THE extended use of tape recorders has revealed 
the need for a compact high -speed resetting 

counter to replace the scale or -pointer indicator. 
English Numbering Machines Ltd. have devel- 

oped a special unit for registering thé position of 
the tape. 

This is a 3 -figure counter with an open " U "- 
shaped frame 1.7 /16in. long X 718in. wide, the 

The open frame tape recorder counter. 

depth_ from the reading face of the figure wheels 
to the base of the frame being lin. A vertically 
mounted stainless steel driveshaft is used, located 
in an oilite bush, and this shaft mates with a 
nylon moulded worm wheel. 

Either direction of rotation is available and the 
resetting wheel (for protruding through the tape 
deck if required) can be fitted on the left- or right - 
hand side. 

The new counter is constructed to operate at 
high speeds, particularly applicable to re-winds, 
therefore all wheels and transfer gears are pre- 
cision moulded in nylon. The use of this light 
high performance material ensures a constant low 
torque, durability of the counter unit, and noise- 
less operation. 

The direct reading figure wheel counter is 
easier to read and registers the position of the 
tape more accurately than other forms of indi- 
cator. 

An extremely low price for quantities is claimed 
by the manufacturers -English Numbering 
Machines Ltd. 

TUNGSRAM VALVES 
WITH the complete integration of Siemens 

v ' Brothers & Co. Ltd. and The Edison Swan 
Electric Co. Ltd., as from July 1st, the company 
are no longer distributing Tungsram valves. 

Orders will now be taken over by the British 
Tungsram Radio Works Co. Ltd., West Road, 
Tottenham, London, N.17, and customers are 
asked to send new orders to that company. 

The British Tungsram Radio Works Co. Ltd. 
will accept responsibility for guarantee on all 
Tungsram valves which have been purchased from 
Siemens, and ask that all valve returns be sent 
to their Tottenham address. 

Siemens Edison Swan Ltd. will, of course, be 
responsible for the manufacture and distribution 
of all Ediswan and Ediswan Mazda valves and 
cathode ray tubes. 

CECO THERMOSTATIC SOLDERING IRON 
THE Ceco iron is intended for production and 

repair work on radio,- television, "electronics 
and small work. Due to the thermostatic control 
of the temperature, the wattage has been increased 
considerably and is therefore able to do heavier 
work than would normally be expected of an 
iron of this size. 

The temperature is usually set to 230 -250 deg. 
C., which gives a comfortable working margin 
over the melting point of 60 -40 solder without any 
risk of damaging insulation, spring contacts, etc. 
The user can, however, set the thermostat to any 
desired temperature to suit the "particular job. 
The iron heats up in 1 á minutes, and the elements 
are rated at 70 watts and replace heat lost quickly. 
An important point is that the bit never needs 
filing. The iron, excluding flex, weighs 4- * *ozs. It 
is provided with a hook for hanging when not 
in use, which is easily removable if so desired. 
Long Life 

As the temperature is not allowed to rise 
beyond the setting of the thermostat, the elements 
in this iron operate at a lower temperature than 
normally and consequently have a much longer 
life. The bit also does not suffer from oxidation 
and alloying with solder and needs no more 
cleaning than a rub with a cloth. 

The temperature does not fluctuate more than 
15 deg. C. Due to the increased wattage of the 
elements, heat losses, while the job is in progress. 
are replaced rapidly and a consistent temperature 
is maintained under all circumstances. 

The thermostat incorporates a micro -switch 
which gives negligible electrical interference.' In 
normal use there are two switch operations per 
minute. As the iron may be left switched on 

The Ceco thermostatically controlled soldering iron. 
indefinitely without overheating it is at all times 
ready for immediate use. 

All spare parts are interchangeable and may 
be obtained at short notice. The thermostat may 
be adjusted by a 3/32M. Allen key. 

The irons are insulation tested at 1,000 volts. 
and the Iist price is 85s. 

Cardross Engineering Co. Ltd., Levenford 
Works, Woodyard Road, Dumbarton. 
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1 

Prograiiiiie 'om 
" 1)EATH OF AN ADMIRAL, a radio 

adaptation by the authors, Gilbert and 
Margaret Hackforth- Jones. of their novel. 

was very successful. In the play Sir Hartney 
Duneton seeks revenge on. a U -boat captain for 
the shooting of his wife and daughter on a tor- 
pedoed ship. However. the German, Captain 
Turton, was not guilty of the crime and he 
eventually rescues the Admiral from his yacht 
when it is sinking. The events which followed 
made it a very enjoyable Saturday evening theatre. 
The large cast was headed by Malcolm Graeme, 
John Westbrook, and Norman Shelley who, as 
the Admiral, bellowed and roared as Nelson 
could scarcely have imagined. 

The Day Lincoln was Shot," a radio drama- 
tisation of the book, by Jim Bishop, was repeated. 
It seemed very artificially contrived and lacking 
in drama. This was particularly noticeable at 
the moment the fatal shot was fired when, instead 
of the breathless, stunned silence and gasp of 
horror which would undoubtedly have occurred, 
there was a simultaneous shout and yell from 
the " supers," obviously " coming in " at the 
appointed moment. 

The lengthy cast was headed by Chas. Richard- 
son as Lincoln, Harold Ayer as John Wilkes 
Booth and Jon Farrell as Edwin McMasters 
Stanton. The play was written by Alexander 
McKee and narrated by Francis de Wolfe._ 

Scrapbook 
" Scrapbook for 1928 " was very much the mix- 

ture as before. These programmes remind me of 
an imaginary interview which I trust will never 
come to pass ! It is as though someone, knowing 
our lives down to the smallest detail, were to 
immobilise us for an hour whilst they regaled 
us with all the stupidest and least important things 
we had ever done together with one or two of 
which we are heartily ashamed. Of course, they 
recall the odd achievement of which anyone would 
he proud. But for the most part they are a 
compilation of very insignificant events recalling 
memories both of the trivial and the unpleasant. 

A Thriller 
" Look to the Lady." adapted for radio by 

Felix Felton and Susan :Ashman from Margery 
Allingham's novel, made a well- contrived and 
entertaining Saturday night theatre. All the 
ingredients were there for a real thriller. The 
mixture not quite as before. but sufficiently so to 
make it acceptable to all adepts in " whodunit 
drama. The cast was headed by Richard Hurndall. 
Mary Wimbush and Brea ster Mason. Production; 
Audrey Cameron. 
Mammoth Production 

Ben Jonson's " Volpone" is a mammoth 
creation. and in the first of the new " World 
Theatre " series, occupied an hour before the 

September, 1957 

Our Critic, Maurice 
Reeve, Reviews Some 
Recent Programmes 

nine o'clock news as well as 70 minutes after- 
wards. What is it that makes a play like this 
so vastly less gripping and " holding " than one 
of Shakespeare's °. I suggest it is the almost com- 
plete absence of what in music would be called 
melody and the memorable line. Whilst full of 
meat, lofty precepts and whimsy, it bores for long 
periods. 

" The Trojans 
Berlioz's opera " The Trojans," too. was an 

even more mammoth affair. It is such a huge 
work and so costly to produce that it is hardly 
ever done anywhere. The present production 
came from Covent Garden. 

Only the music is discernible over the radio, 
whereas in the theatre it was the production (his 
first in opera.) of Sir John Gielgud that was 
arousing the greatest interest. It came over as a 
gorgeous tonal banquet given by the Covent 
Garden Orchestra and Opera Chorus under 
Raphael Kubelik. The cast was far too long to 
quote here. 

Chief Musical Event 
Perhaps the chief musical event of the summer 

has been the Elgar Centenary Festival in which 
all the Master's major and minor works have 
been given in various parts of the country. 

I do not think he was responsible for the 
lyric " Land of Rope and Glory:" which was set 
to his first " Pomp and Circumstance " march 
and. as a sort of second National Anthem. 
has stigmatised his work in the estimation of 
many. 

A Great Composer 
He was. nevertheless. probably the only native 

composer entitled to wear the tag " great ". Many 
of his major works. for some reason or other 
which belongs to the alchemy of radio, make 
splendid broadcasts. and some memorable per- 
formances ensued. 

The Third went all gay and completely dis- 
carded its rather sinister reputation with a four- 
year-old repetition of Anita Loos's classic 
" Gentlemen Prefer Blondes." Therein' Yolande 
Donlan manages to acquire. from the more 
gullible of the sterner sex, anything from a cock- 
tail to a Cadillac. It was very funny, and to 
listen to Miss Donlan's victims take the count 
without a murmur or a qualrf. in fact loving 
every minute of it, was a major experience. 
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OPEN TILL 
6 P.N. SATURDAYS 

PREMIER RADIO COMPANY 
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B. H. MORRIS & CO. (RADIO) LTD. 

(Dept. P.W.9) 207, EDGWARE ROAD, LONDON, W.2 

BUILD TI -LESE NEW PREMIER DESIGNS 

2 -BAND T.R.F. RECEIVER 
MAY BE Plus 3 ; 
BUILT FOR £5.15. V 

&Po t. 

3 -Band Super - 
het Receiver 
may be built 
f o r £7.19.6 
plus pk. &carr. 
3/ -. These two 
receivers use t, 
the latest type `c' 
circuitry and 
are fitted into 
attractive cabinets 12ín. x 6.Sin. x 5.!in. in 
either walnut or ivory bakelite or wood. 
Individual instruction books 11- each, 
post free. 

Telephone : 
AMBASSADOR 4033 
PADDINGTON 3271 -2 

Introducing the " PETITE" PORTABLE! 
t completely new design *, 
4th the all star feature W. 

rcm the firm with 45 years 
of experience in the supply Wv 

of designs for the home 
constructor. 

MAY BE * 
BUILT FOR. * 

MULLARD AMPLIFIER KIT 

Why 
not 
make 

All the components for 
model 510, PLUS preamplifier 
on one chassis (total six 
valves) may be purchased 
for £12.12.0 plus pkg. & post 

the 7,'6, or preamplifier and tone 
control in a separate unit, 

Best e 214.14.0 plus pkg. & post 7(8. 

NOW SUPPLIED WITH 
IQLTRALIXEiR e OUTPUT 

TRANSFORMER 
Send for the Premier WIDE ANGLE 
TELEVISOR booklet. 3/6 post free. 

£1.7.0 * 
plus p. * 

& p. 3!-. 
Batteries Extra 
HT 101- (Type 
B126) or equiva- 
lent. LT 116 (Typs 

AD35) or equivalent. 

COMPACT GRAM AMPLIFIER 
Suitable for any 
type of Pick -up 
Volume and tone 
control fitted with 
knobs. Overall 
size 7lin. long x 
3iin. wide x hile. 
high. Complete 
and ready for use. 

f2.19.6 
Plus packing & postage 216. 

GRAM 

UNITS 

B.S.R. 4 -speed 
Autochanger. 

£9.15.0 plus 51- pkg. & post. 
B.S.R. TU8 3 -speed 

£4.12.6 plus 216 pkg. & post. 

Size only 8in. a 8in. x 40in. 
Weight, including Batteries, 5l lbs. 
4 Valves of the economy type. 
Medium and long wave superhet circuit. 
High Q Frame Aerials. 
High sensitivity on both wavebands. 
Prealigned I.F. Transformers. 
Sin. Speaker of the latest type. 
Automatic oniof switch operated by lid. 
Components available separately, if desired. 
Simple to construct, using normal sold- 
ering methods, 
Mains Unit will be available later. 

Instruction book 1/6.' 

4 -WATT AMPLIFIER 
ï<IAYBE 

SA 
®OPlus 2,!6 Pk_, 

BUILT FOR & Carr, 
Instruction Book 11- post free. 

A steel case is now available, complete 
with engraved panel, for 15/6 extra. The 
amplifier may be supplied complete for 
25.5.0 plus pkg. and post 3/6, or fitted in 
case at £6 plus pkg. and post 3/6. En- 
graved panel 3/5. Post free. 

A NEW TAPE RECORDER 
CREDIT TERMS: DEPOSIT £5 
and 8 monthly payments of £4.18.6 

H.P. TERMS : DEPOSIT £20 
and 12 monthly payments of £1.17 1 

Cash price £40 plus packing and carriage 
21! -. Case finished in Brown and Antique 
Fawn. Size 15in, x 126ìn. a 75ín. with the 
very latest type Continental fittings. For 
A.C. mains 200 -250 volts, 50 cycles. 

SEND FOR LEAFLET 

SERVICE SHEETS 
1,000's IN STOCK, SALE OR HIRE 

Stamp with enquiry. 

60 Page Catalogue, Packed with Spares. Price 1,f- 

MANUFACTURERS' SURPLUS- WHILST THEY LAST 
HUNTS. -.004 mfd. 600 v. 5d. each, 4/6 doz. .001 mfd, 
1,500 y. 9d. each, 8f- doz. WIMA. -.05 mfd. 400 v- 8d. each, 
7/- doz. LEM.- Silver Mica, 2.5, 40, 50, 6,000 pfd. 4d. each, 
3/6 doz. CERAMICS. 3.3, 18, 47 pfd. 4d. each, 3/6 doz. 
Air -spaced Coax 8d. yard. Minimum postage 6d. on any order. 

1I. F ®Y 
6, WYKEBECK GARDENS, LEEDS, 9. 

BERNARDS OFFER :-4 VALVE SUPER.. 
HET BATTERY PORTABLE RECEIVER 

CAN BE OBTAINED 
COMPLETE WITH BATTERIES 

£8.19.6 
IN KIT FORM LESS BATTERIES 

£7.7 Including 
Postage, 

BATTERIES CAN BE SUPPLIED 
SEPARATELY AT 11 /6 

LONG AND MEDIUM WAVE 
LARGE ELLIPTICAL SPEAKER 
LATEST TYPE LOW -CON- 

SUMPTION MINIATURE VALVES 

SEND TO 

Bernards Electrical Industries Ltd. 
99, KINGSLEY RD., HOUNSLOW, MIDDX. 

"MY BENNETT 
COLLEGE TUTOR 

MIGHT HAVE 
BEEN IN 

THE ROOM" 

PERSONAL POSTAL TUITION 
WHATCAREER DO YOU WANT? 
Architecture . Surveying 
Building Telecommunications 

Commercial pr elevision 
Art 

Diesel Engines Book- keeping 
Draughtsmanship English 
Electrical Eng, Geography 
Electric Wiring Journalism 
Forestry Langua 
Locomotive End. Mathematics. 
Machine Design Modern Business. 
Mechanical Eng. Methods 
Motor Engineering Police Subjects 
numbing Salesmanship 
Quantity Surveying shorthand 
Radio Engineering. Shen Story Writing 
Sanitary Science and many others. 

OR WHY NOT OBTAIN A 
QUALIFICATION? 

A.N.I.C.E. A.M.i. Muni. E. A.C.tS. 
A.H.I. Mech. E. A.M.S.E. A.C.C.S. 
A.R.19.A. 
A.M.I. Street. E. A.C.W.A. 
GEN. CERT. of EDUCATION A R.$,A. Exana. 

Post this coupon NOW! 

Every Bennett College student enjoys 
this friendly, intimate coaching right 
through his Course, A few of the 
Courses are listed opposite. Tell us 
your subject. We will send you The 
Bennett College Prospectus and the 
famous FREE book "Train your mind 
to SUCCESS." This will show you 
how you 

e 
ce n advan to a better, finer 

future by Personal Postal Tuition. 
Fill in and post the coupon today. 

G,Nr1IET? 
COLLEGE) 

(Dept. I. 104 PT) SHEFFIELD 
1 

Please send me the Prospectas on 

my free I 
engt' of "Train your mind se SUCd CESS.." 

ADDRESS 

row. 

ose 
ar rader xq 

Please write in BLOCK lettere 

{ 
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THE LINEAR 'DIATONIC' 
A 10 -WATT HIGH FIDELITY ULTRA 

A. special feature is the compactness 
of the unit. Full advantage has been 
taken of latest component miniatur- 
isation developments to produce a 
10 -watt Hi -Fi push -pull amplifier 
incorporating tone control pre-amp- 
lifier stages within the measurements 
of 10 x 6 x 6M. 
In addition two high impedance in- 
put sockets are provided for micro- 
phone and gram etc. Each input has 
its associated vol. 

, 

control, five B.V.A. 
(Mullard) va19`es are employed, 
ECC83, ECC83, EL84, EL84, EZ81. 
H.T. and L.T. power supply point 
is included for a radio tuner. 

L45 MINIATURE 4/5 -WATT 
QUALITY AMPLIFIER 

Size only 6 x 5 x 51in. high. 12 d.b. 
Negative Feedback, Sensitivity 30 m.v. 
for full output. 3 Mullard valves. 
ECC83 Twin Triode, EL84 Power 
Output, EZ90 Rectifier. Separate 
Bass and Treble Controls. Mains 
switch incorporated in control. For 
200 -250 v. 50 c.p.s. A.C. Maris. An 
ideal unit for use with Gram. or ` Mike.' 
Output matching for 2 -3 ohm speakers. 

Retail Price f5 -19 -6 
Also available : LG3 3 -watt Gram 
Amplifier, 69/9. LT/45 Complete Tape 
Amplifier, 12 gns. 

LINEAR AMPLIFIER WITH 

Weight 12- lbs. Power consumption 90 watts. 
For 200 - 230 -250v. 50 c.p.s. A.C. mains. 
Outputs for 3- and 15 -ohm speakers.1 
Chassis finish stoved Blue- -Grey hammer. 
HIGHEST QUALITY ! Retail price 
MAXIMUM RELIABILITY ! 
AT A PRICE YOU CAN 2 GNS. AFFORD. Available through i7 
your local dealer, or leading mati order firms. 
Send S.A.E. for descriptive literature. 

TRADE AND EXPORT 
ENQUIRIES to 

INTEGRAL PRE -AMP 

FREQUENCY RESPONSE 
+_ 2 d.h., 30- 20,000 c.p.s. 

MAXIMUM POWER 
OUPUT 
In excess of 14 watts. 

RATED OUTPUT 10 
WATTS. 

SENSITIVITY 
Volume (1) 22 millivolts 
for rated output. 
Volume (2) 220 milli- 
volts for rated output. 

TREBLE LIFT CONTROL 
Continuously variable -I- 
6 d.b. to - 13 d.b. at 
12,000 c.p.s. 

BASS CONTROL 
Continuously variable 4- 
13 d.b. to -18 d.b. at 
50 c.p.s. 

HUM LEVEL 
Referred to maximum out- 
put and including integral 
pre -amp -60 d.b. 

HARMONIC DISTOR- 
TION 
0.19% measured at 6 
watts. 

NEGATIVE FEEDBACK 
Total 32 d.b. including 
24 d.b. in main 1cep. 

LINEAR PRODUCTS L T D. 5-9 MAUDE STREET, LEEDS, 2. 
Tel. 231I6 

" E 
USING 

EXCLUSIVE 
NEW 

TEC N IQU ES 

MpK1HG 
11 1NE U1jIC E 

'DESIGN 

& 
pEREORMp1 E 

Unit 

outstanding 
Ft4 Tuning 

rnáY be beard, 
together 

¡th ail 

other ver , Products. 
.. .. 

2 -SPEED TAPE 
RECORDER 

AMPLIFIER 
and 

PRE- AMPLIFIER 
20 Gns. Only 

Complete 
VERDIK SALES LTD., 8 Rupert Court, 
Wardour St., London, W. I. (GER 8266) 
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The Editor does not necessarily agree with opinions expressed by his correspondents 

Correspondents Wanted Sensitive Two- valver 
SIRS 1 am 17 years of age and would like to SIR, -I expect many readers would be interested 

correspond with an enthusiast of my own age to learn that the " Sensitive Two -Valver," 
who is interested in tape recorders as a whole.- described in the August, 1955, edition, can quite 
JOHN R. ECCLES, 47, Scotch St., Whitehaven,.Cumb. simply be modified for amateur band reception. 

At the moment I am using it on top band and 80 
SIR, -I am 21 years of age and would like to corre- metres, though I dare say it would work equally 

spond with amateurs of the same age. -ERNEST well on other bands. I am using a 20 pF tuning 
AMARASINGHE, Overseas condenser and home -made 
Telecommunication Ser- plug -in coils. 
vice, Colombo, Ceylon. - The top band coil is a 

PMF2 with one of the four 
banks shorted out and a 
trimmer across it. I have 
found that the best aerial 

of for this band is an outside 
one of fair size connected 
to the grid coil through a 
180 pF condenser. 

On 80 metres the coil is completely home made, 
though by careful adjustment of a trimmer across 
the coil the band is easily tuned in. Originally the 
aerial used for this band was a short length of wire 
joined straight to the grid coil. It was found, however, 
that any movement of this detuned the set badly, so 
now it has been replaced by a small whip aerial 
attached to the cabinet. 

As the loudspeaker volume from the set is not very 
good 'phones can be fitted. The method I have 
adopted is to connect them to the speaker through an 
output transformer in reverse. 

To end, I am very glad to see that it has been 
decided to devote more space to the short -wave 
section. -DAvtn R. Duce (Addlestone). 

A Servicing Hint 

SIR, -Many service engineers will be familiar with 
the type of fault which occurs when the per- 

formance of a receiver becomes unsatisfactory only 
after a lengthy working period. This type of fault is 
invariably associated with temperature rise within 
the receiver and its effect on certain critical or semi- 

BBC Pronunciation 

s IR; I was interested in 
the remarks of Ther- 

mion regarding pronun- 
ciation. To me it sounds 
silly to hear the city of 
Budapest referred to as 
"Boodahpesth." By this 
rule, we should speak of " Barry " and " Bearleen," 
and if a reference was made to " Ahalooin " or 
" Keyirkegg," no one would have any idea of what 
was referred to but perhaps a few of the inhabitants 
of Athlone and Cork. At the same time, how 
horrified some people would be if they heard the 
names " Glouse- ester " or " Hurtfordshire." 

M. Reeve, in his Programme Pointers " of the 
April issue, thinks it timely to " warn " against what 
he calls " Anti -American" sentiments, in the " Any 
Questions " programme, one of the best in a mixed 
lot, but surely these are just the free expression of 
opinion on the American attitude in recent months, 
an& hatever our personal views, or his own beliefs 
mast- be, the recent tirade of Thermion against W. 
Graham was not particularly pro -American. Thank 
goodness, however, for the freedom of speech in 
Britain, which is not so marked in some other 
countries. " Programme Pointers " is, of course, just 
a series of statements of the opinions of the writer, 
and is not necessarily the opinions of readers. - 
M. K. HUGGARDS (Co. Wicklow). 
[Of coarse ! Every writer expresses his own opinions-ED.] 

Whilst we are always pleased to assist readers with 
their technical difficulties, we regret that we are unable 
to supply diagrams or pro/ide nutruction.s 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 TELEPHONE. If a postal reply is required 
a stamped and addressed .envelope must be enclosed with 
the coupon from page iii o cover. 

D -3Tr. Portable 

SIR, 
-I have just read the article in the July 

issue, and much regret to have overlooked 
correcting an obvious error in. Fig. 2, page 336. 

The jack for the large loudspeaker with its 
transformer is shown with the contact for the 
stern of a plug not connected ; this loose end 
should be connected straight up to the lead from 
3v negative to S2. 

When this is in use, S2 must be left at OFF. 
These connections are not usual, but a more 

complicated jack with two switches is not easy 
to obtain. 

Inserting a plug first opens B and then closes 
A. -R. F. GRAHAM (Bedford). 

Mr. 

-O 
Graham's snitch circuitry for the D -3Tr. 

portable. 
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faulty components. Much time can be spent endeav- 
ouring to locate the fault, and in some instances the 
cooling effect produced by removing the chassis from 
the cabinet is sufficient to restore the receiver per- 
formance to normal. 

A speedy method of diagnosis has been evolved 
using a small portable hair dryer, which very quickly 
localises the fault by simulating the actual operating 
conditions over small areas of the chassis. 

The hot air jet of the dryer is directed at the 
suspected component from a distance of approxi- 
mately 2i.n., and its effect observed. Care should be 
taken to avoid excessive heating, particularly where 
wax- impregnated condensers are employed, since 
careful measurements show that this method can 
produce temperatures in excess of plus 80 deg. Centi- 
grade in about two minutes. 

The method outlined is particularly useful in 
observing the amount of drift on high- frequency 
oscillators where it is felt that there are certain design 
shortcomings, particularly in the correct matching of 
negative and positive temperature coefficient con - 
densers.-H. LOÑGTON (Heywood). 

Hi -Fi Tape Recorder 
SIR. -We are very grateful for the fact that 

since the May issue of " Practical Wireless " 
specified our coil as oscillator in the Hi -Fi tape_ 
recorder, we have received many orders and 
inquiries. 

Some difficulty has arisen. however, due to the 
fact that since your contributor purchased his 
coil we have made modifications to this coil, and 
we are now enclosing with every coil sold one of 
the old circuits explaining this. 

Several coils were sent out. however, before 
this was realised, and possibly this will lead to 
queries and /or complaints, so we thought it 
advisable to put you in the picture, and enclose 
circuits of both the old and the new coil. We 
need hardly say that the claims we make for 
this coil are quite genuine, every coil should be 
up to the standard of the one submitted to the 
N.P.L. -G. E. HATFIELD (N.4). 

WIRELESS September, 1957 

Courses of Instruction 
SIR; --The following classes organised by the 

East London R.S.G.B. group in conjunction 
with the Essex County Council are available for 
all those interested in amateur radio, irrespective 
of whether they are members of any society or 
of the general public. 
1. RADIO AMATEURS' EXAMINATION 

COURSE. 
Wednesday, 7.15 to 9.15 p.m. Eight -month 

course for those intending to take the 
examination. 

2. MORSE AND CODES OF PRACTICE. 
Monday, 7.30 to 9.30 p.m. Six -month course 

for those wishing to learn Morse, up to 
G.P.O. requirements for an amateur licence. 
Arrangements have been made with the 
G.P.O. for those who, in the opinion of the 
masters, have reached the required speed to 
be tested at the College in the evening by a 
representative of the Post Office. 

The venue for the above classes is The Ilford 
Literary Institute (High School for Girls), Cran- 
brook Road, Ilford, Essex. 

It is adjacent to Gants Hill Station on the 
Central London Tube and buses pass the door. 
The fee for the R.A.E. course will be it 10s., and 
for Morse course £i for those living in the Essex 
County Council area. Students from other parts 
of London will be admitted as out county students 
provided the local authority is notified. 

Enrolment nights September 9th to 13th inclu- 
sive, 7 to 8.30 p.m. 

Classes start the week commencing September 
21st, 1957. 

These classes have now been running for 10 
years and over 150 students have passed the 
R.A.E. examinations. Those interested in the first 
instance should write to Mr. C. H. L. Edwards 
G8TL, 28, Morgan Crescent, Theydon Bois, 
Epping, Essex, for reservations. 

£rase 
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flhl'MAQ 6B OIA 
The Brimar 6BQ7A is a double triode consisting 
of two independent high slope sections with 
similar characteristics. The valve is particularly 
useful as a cascode R.F. amplifier for television 
receivers and also as a combined oscillator and 
mixer for frequency modulation receivers. It 
can, of course, be used wherever high slope 
triodes are required and features to w 

interaction be- 
tween the 

51-anda/d %'/c pharrc's c 

sections as an 
internal screen is 
provided which is 
brought out to a 
separate base pin. 
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ANODE VOLTAGE VOLTS 
600 

TYPICAL CHARACTERISTICS 
Heater voltage 6.3 volts 
Heater current 0 4 amp 
Anode voltage 150 volts 
Cathode bias resistor 220 ohms 
Anode current 9 mA 
Mutual conductance 6 4 mA V 
Amplification factor 39 
Anode resistance 6,100 ohms 
Grid cut -off voltage (Iä I0uA) -10 volts approx. 
Write to the Publicity Department for a data sheet. 

11d Coble .5 Lirnirc'd FOOTSCRAY SiDCUP KENT Footscray 3333 

I.T.A. CONVERTER. All I.T.A. stations, wired ready for 
use, complete with power pack, fine' tuner, etc., £4/7!6, as 
illus. Metal cabinet, stove enamel grey hammer finish. Walnut 
cab., £411716. Lizard resine, £4/1216. Chassis (less cab.), 
E4, all with two ECC8I. Alt 
plus 2/6 p. & p. (C.O.D. 1/6 
extra). Clip on I.T.A. aerial 
to existing mast, or mount in 
loft. 3 element, 27/- 5.E. 
35/- ; 8E, 55/- ; low loss co- 
axial, 8d. yd. Terms on 
complete converters one -third 
down and 4 monthly payments 
of 16/6. 

£5/10/- (2/6 p. & p. 1/6 
C.O.D.) 

AUTOMATIC RECORD 
CHANGERS are in short 
supply. Collaro RC456 Studio 
" T " turnover crystal pick- 
up. 4 -speed mixer. A.C. mains 
200 -250 v., see illus. ALSO 
Collaro single player AC3/554, 
3- speed, turnover crystal pick- 
up with " T " head. £6/16/6 
(3/6 p. & p.). 

GLADSTON 

RADIO SET. 4 valves, UY41, 
UAF42, UL4I, UCH42. Covers 
4 selected stations ; aerial 
included. 203 -250 v. A.C. /D.C. 
mains. Chassis 9in. x Sin. x tin. 
high (5)-in. over speaker). Sin. 
P.M. speaker. On- off/vol. Walnut 
cabinet to fit, 20/ -. 45/- down 
and 4 monthly payments of Et. 

£811616 (3/6 p. & p.) 

E RADIO 

AND a few of the latest B.S.R. " Monarch " 4 -speed auto - 
changers at £8/12/6 (3/6 p. & p.). 

Terms on all players 50% down and balance plus 15 / -in 5 equal 
monthly payments. 

RECORD PLAYER. 4 -speed 
autochanger. 
e3uilt -in amplifier. 
®°fetal rectifier. 
®Tone control. 
®Dn- off/volume control. 

B.S.R. or Collaro changer. 
()Smart rexine- covered 

cabinet. 
®Cash price, £17/17/ -. 
®Terms E5 deposit and 7 
monthly payments of 401-. 

CONVERTER FOR PHILIPS TV RECEIVERS. Moulded 
bakelite case 8(in. x 4', in. x 6in. high. Direct switching I.T.A. 
to B.B.C. Built -in power pack. 
Valves PCC84 and PCF80. Fine 
tuner, etc., E5.5.0 (2/6 p. & p. 1/6 
C.O.D.). 
No soldering required on our con- 
verters. Other priced converters 
available down to £3.19.6. Write 
for list. All goods new. 

Note new Bristol address : 

3 CHURCH RD., REDFIELD, BRISTOL, AND 

82b HIGH STREET, CAMBERLEY, SURREY 
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RECEIVERS & COMPONENTS 
T.V. TUBES, 30/ -, with cathode 

' heater shorts; 15/- with burn; care.l 
extra. Ideal for testing; good pic- 
ture; all types and sizes. Please 
enquire. DUKE & CO., 628. Romford 
Rd., Manor Park, E.12. (ORA 6677.) 

TRANSISTORS. -Audio, 10/ -; R.F. 
(2.8 Most , 21 Interstage P.P. 
Trans., S / -; Output Trans., 7!6. 
Full range Components. List. 
OSMABET, LTD., 14, Hillside Rd., 
Tottenham, London, N.15. 

JASON FM TUNERS, new, aligned. 
complete, £9. Carriage. Ins. paid. 
Write with order. R. HOWES, 64, 
Cavendish Road, Brondesbury, Lon- 
don, N.W.6. 

ATTENTION ! Our famous " Adap- 
tatape " pre -Amp. is now fitted to 
the Collaro MK. IV Tape Deck and 
now incorporates push -pull oscilla- 
tor, complete with power pack, 
40 gns. Easy terms and full specifi- 
cation on request. SOUND TAPE 
VISION, The Tape Recorder and Hi- 
Fi Specialists, 71. Praed Street, 
London, W.2. (PAD 2807.) 

OSMOR NEWS. F.M. Switch- tuned 
Frequency Controlled Tuning Unit. 
Circuits and full information avail- 
able shortly on request. OSMOR 
RADIO PRODUCTS LTD., 418, GUARANTEED TELEVISION, 12in. Brighton Road, S. Croydon. 5- Channel models, first -class picture, 

£26 each, carriage paid. T H E 
GRAMOPHONE SHOP. 19 -21, Brock - 
ley Rise, London, S.E.23. 

EDUCATIONAL 

RATES : 5/6 per line or part thereof, average five words to line, minimum 2 lines. Box No. 1/- extra. Advertisements niust be prepaid and addressed to Advertisement Manager, " Practical Wireless," 
'Power flouse, Southampton St., 

Strand, London, R'.0 2. 

LOUDSPEAKERS repaired promptly 
MODEL LOUDSPEAKER SERVICE 
Bullingdon Rd., Oxford. 

TELEVISIONS, NEEDING ATTEN- 
TION, 9in. -10in models £41101- each. 
12in. models £616/ each, 15in. models 
and Philips Projection model 
£11/101- each; immediate despatch, 
carriage paid. BARKERS, 325, Brock - 
ley Road, S.E.4. (TID 6752.) 

TELEVISIONS, 9fn, models £7/10/ -, 
12in, models £13/10! -, 12ìn. 5- channel 
models £19/10/- each; all working; 
carriage paid. Send for list. 
TOMLINS. 127, Brockley Rise, Forest 
Hill, S.E.23. (FOR 5497.) 

A E R I A L I T E CONVERTIBLES 
(McMichael), Band 3 converters, 
Channels 6 to 13, in -built beautiful 
walnut tables; original price £18/18/ -, 
now £6!15/; carriage paid; maker's 
guarantee. TOMLINS. 127, Brockley 
Rise, Forest Hill, S.E.23. (FOR 5497.) 

THE HIWAYMAN, A new super 
Portable Radio for the home con- 
structor; all dry. 4 -valve superhet 
with Ferrite rod aerial, easy wiring 
diagrams and instructions. 1/6 I. post 
3d.). RADIO EXPERIMENTAL 
PRODUCTS. LTD., 33, Much Park 
St., Coventry. 

{MAKING YOUR OWN 4 Telescopes, 
Enlargers, Projectors, or in fact, 
anything using lenses. Then get our 
booklets " How to use Ex -Gov. 
Lenses & Prisms," price 2,6 ea. 
Comprehensive lists of optical. radio 
and scientific equipment free for 
s.a.e. H. W. ENGLISH. Rayleigh 
Rd., Hutton, Brentwood, Essex. 

TAN IN 24 HOURS. -Super -tonic 
Sunray Lamps, Ultra-violet Infra -red 
combined; automatic exposure: con- 
trolled _ emission; all mains. Listed 
£7/10/ -. Our price 80/, S.A.E. 
illustrated brochure. Dept. 100, 
SCIENTIFIC PRODUCTS, Cleveleys, 

,.Lanes. 

SERVICE MANUALS /SHEETS. Tel/ 
Radio for hire, sale and wanted. 
S.A.E. enquiries. W. J. GILBERT 
(P.W.). 24. Frithville Gardens. 
London, W.12. 

MIDDLESBROUGH. Largest stocks 
on N. -East coast, Radio, TV com- 
ponents, FM Kits, Gram, Cabinets. 
Tape Decks, Leak Amplifiers, Valves, 
etc. Callers only. PALMERS. -. 106, 
Newport Road. (Phone: 3096.) 

CHECK YOUR TAPE- RECORDER. 
We supply standard Tapes recorded 
on the first 130ft. with Hi -Fi fre- 
quency test recording at no extra 
cost. Scotch Boy, 600ft. 21/ -, 
1,200ft. 35/ -, BISPHAM RADIO 
LTD., 151, Red Bank Rd., Black- 
pool,. 

CITY AND GUILDS (Electrical, etc.) 
on " no pass -no fee. " terms. Over 
95% successes. For full details of 
modern courses in all branches of Electrical Technology send for our 
144 -page handbook -free and post 
free. B.LE.T. (Dept. 242A), 29, 
Wright's Lane, London, W.8. 

LEARN IT as you do it -we provide 
practical equipment combined with 
instruction in Radio, Television, 
Electricity, Mechanics, Chemistry, 
Photography, etc. Write for full 
details to E.M.I. INSTITUTES, Dept. 
PW47, London, W.4. 

A.M.l.Mech.E., A.M.Brit.1.R,E., City 
and Guilds, etc., on " no pass -no 
fee " terms; over 95% successes. For 
details of exams, and courses in all 
branches. of engineering, building. 
etc., write for 144 -page handbook, 
free. B.LE.T. (Dept. 242B), 29, 
Wright's Lane, London, W.8. 

T`V ana RADIO. -A.M.Brit.I.R.E., 
City ana Guilds, R.T.E.B. Cert., etc., 
on " no pass -no fee ,. terms. Over 
95% successes. Details of exams. 
and nome training courses in all 
branches of radio and T /V; write 
for 144 -page nandbook free. B.LE.T. 
(Dept. 242G), 29 Wright's Lane, 
Lonaon, W.8. 

WIRELESS. -Day and Evening Class 
instruction for P.M.G. Certificate of 
Proficiency and Amateur Wireless 
Licence. Morse instruction only if 
required, also postal courses. Apply 
BST., LTD., 179, Clapham Rd., 
London, S.W.9. 

INCORPORATED Practical Radio 
Engineers home study courses of 
Radio and TV Engineering are recog- 
nised by the trade as outstanding 
and authoritative. Moderate fees to 
a limited number of students only. 
Syllabus of Instructional Text is free. 

The Practical Radio Engineer " 
journal, sample copy 2/ -. 6,009 
Alignment Peaks for Superhets. 5/9. 
Membership and Entry Conditions 
booklet, 1/ -. All post free from the 
SECRETARY, I.P.R.E., 20, Fairfield 
Road, London, N.8. 

FREE : Brochure giving details of 
Home Study Training in Radio, 
Television, and all branches of 
Electronics. Courses for the Hobby 
Enthusiast, or for those aiming at 
the A.M.Brit.I.R.E., City and Guilds, 
R.T.E.B., and other Professional 
examinations. Train with the college 
operated by Britain's largest Elec- 
tronics organisation. Moderate fees. 
Write to E.M.I. INSTITUTES, Dept. 
PW28. London, W.4. 

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. 

CITY OF PLYMOUTH EDUCATION` 
COMMITTEE.- Plymouth and Devon - 
port Technical Colege, Tavistock Rd., . 

Plymouth. Principal: John Gray- 
more, M.Sc., Ph.D., F.R.I.C., F.C.S. 
Radio Officers' Course. The next 
full -time course leading to the P.M.G. 
certificates will commence at the 
above college in September, 1957. 
Applications for entry should be made. 
as early as possible to the Principal, 
giving particulars of previous educa- 
tion. ANDREW SCOTLAND, Director 
of Education. 

SITUATIONS VACANT 

RADIO TECHNICIANS IN CIVIL 
AVIATION, -A number of appoint- 
ments are available for interesting 
work providing and maintaining 
aeronautical telecommunications and 
electronic navigational aids at aero- 
dromes and radio stations in various 
parts of the United Kingdom. 
Applications are invited from men, 
aged 19 and over, who have a 
fundamental knowledge of radio or 
radar with some practical experience. 
Training courses are provided to 
give familiarity with the types of 
equipment used. Salary £561/10/- at 
age 25, rising (subject to a practical 
test) to £671. The rates are some- 
what lower in the provinces and for 
those below age 25. Prospects for 
permanent pensionable posts for 
those who qualify. Opportunities for 
promotion to Telecommunications 
Technical Officer are good for those 
who obtain the Ordinary National 
Certificate in Electrical - Engineering 
or certain City and Guilds Certifi- 
cates. The maximum salaries of 
Telecommunications T e e h n i.e a l 
Officers are Grade III £830, Grade II 
£980, Grade I £1,190. Apply to the. 
MINISTRY OF TRANSPORT AND 
CIVIL AVIATION (ESB l,RT), 
Berkeley Square House, London, W.1, 
or to any Employment Exchange 
(quoting Order Not Westminster 
2109.) - 
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ROLLS-ROYCE 
DERBY 

have vacancies for 

ELECTRONIC TECHNICIANS 
who have completed military service, 
to operate and maintain recording 
equipment used for Aero Engine Deve- 
lopment. Good knowledge of basic 
principles of electronics necessary. 
Applicants accepted for these posts will 
be required to work alternate morning 
and afternoon shifts. The posts carry 
a salary of £600 per year upwards 
according to age and experience, to- 
gether with additional payment for 
overtime and shift work. This is an 
excellent opportunity for men wishing 
to undertake varied and interesting 
work in an expanding section of the 
civil aero engine industry. Interviews 
can be arranged at any time, including 
evenings or Saturday morning, ex 
penses paid. Apply : 

The Manager (T.2), Technical Admin- 
istration, Rolls -Royce Limited, Derby. 

EXPEDITION TO ANTARCTICA: 
Scientific Assistant ( Ionospheric) re- 
quired by the Falkland Island De- 
pendencies Survey for the operation 
and maintenance of special electronic 
Ionospheric recording apparatus at an Antarctic base for two years. Com- 
mencing salary according to age in 
scale £400 rising to £540 a year with 
all. found, including food, clothing 
and canteen stores. Free passages, 
Liberal leave on full salary. Candi- 
dates,: preferably single and aged 21- 
28 :years, must be of good education, 
of t -high physical standard, and ex- 
perienced in the servicing of radio 
or radar equipment. Genuipe inter- 
est in life at an Antarctic Base 
essential. Write to the Crown 
Agents, 4, Millbank, London, S.W.1. 
State age, name in block letters, full 
qualifications and experience and 
quote M3B/44014/PU. 

We Specialise in 
. Transistor Supplies 
(See our goods advert. July and August 

issues " P.W. ") 
You should not be disappointed with 
transistors if using correct circuits. 
Our Managing Director, Mr. R. V. Moore 
(who has experimented with transistor 
circuits for 3 years), has prepared an 
interesting booklet available by sending 
6d. stamps. 
Many of Our components are specially 
designed for transistor circuits such as 
" -P.W." Transistor -Diode circuit Aug., 
1956, Quality Transistor -Diode circuit, 
Jan., 1957. 

MORCO EXPERIMENTAL SUPPLIES 
(Props. : Moore's (Sheffield) Ltd.) 

8 & 10, Granville St., Sheffield 2. 
Tel.: 27461. 

RADIO ENGINEER, - A vacancy 
occurs in small active manufacturing 
company in the Home Counties, for 
a man with a sound knowledge of 
LF amplifiers to undertake develop- 
ment work on subminiature units. 
First -class progressive appointment 
for young man with suitable experi- 
ence. Write details. Box No. 281, 
C/O PRACTICAL WIRELESS. 

TRANSFORMERS. -Small manufac- 
turer, Oxford, seeks young man with 
good theoretical knowledge as 
Design Engineer for coupling trans- 
formers. Salaried, superannuated 
appointment, with good prospects. 
Box No. 282, C/O PRACTICAL WIaELES. 

SERVICE SHEETS 

SERVICE SHEETS at a New Low 
Price -Yes I- Larger purchases enable 
us to lower the price whilst increas- 
ing stock by 1,000s and 1,000s. They 
are the actual ones used by the 
trade. Send s.a.e. with your en- 
quiry now. M. FOY, 6, Wykebeck 
Gardens, Leeds, 9. 

WANTED 

ALL TYPES of Valves required for 
cash. State quantity and condition. 
RADIO FACILITIES LTD., 38, Chal- 
cot Road, N.W.1. (PRlmrose 9090.) 

GLASGOW, Cameras bought for 
cash or taken part exchange for 
Tape Recorders, Players, or Ampli- 
fiers. VICTOR MORRIS, 406, Argyle 
St., Glasgow, C.2. 

SPARKS' DATA SHEETS 
presents 

THE "SEAFARER" 
FULL TRAWLER BAND 

AERONAUTICAL BANDS 
80 /160m. BANDS PLUS 

MED1UM & LONG WAVES 
A 2- Valver for batt. op. providing the 
greatest scope, interest and thrills. Num- 
erous reports already prove it to be a unique 
and outstanding design. Full -size Data 
Sheet, etc., 3/- Post free. 

!1.C. SHORT -WAVE 4 -VALVE T.R.F. Rx. 
S.A.E. will secure full details. 
SEND 2 }.d. STAMP FOR LIST OF MANY 
OTHER DATA SHEET DESIGNS. 
L. ORMOND SPARKS (M), VALLEY 
ROAD, CORFE CASTLE, DORSET. 

The Cathode Ray Tube Handbook, by 
Lewer. 6i -, Postage 6d. 

The Radio Amateur's Handbook 
A.R.R.L. 1957. 32/6, postage 116. 

Model Boat Radio Control (new publica- 
tion), by M.A.P. 6 / -, postage 6d. 

Radio Valve Data, by Wireless World (5th 
Edition). 5/ -, postage 6d. 

Transistor A.F. Amplifiers, by Jones and 
Hilbourne. 21/ -. postage li -. 

Basic Maths for Radio and Electronics 
(3rd Edition), by Colebrook. 17/6, postage 9d. 

Guide to Broadcasting Stations 1957 -58. 
2/6,- postage 3d. 

Practical Transistors, by Kendall. 8;6, 
postage 4d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, 

W.C.2 
(adjoining Lisle Street) 

WANTED. -Valves EY51, 6C11.6, 10F1, 
PL81, KT61, 6F1, FW4 /500, SODS, 
20F2, I0P14. Prompt cash. WM. 
CARVIS LTD., 103, North St., 
Leeds, 7. 
WANTED, Electronic Organ (P.W. 
full compass) or similar. (ILFord 
3270.) 

FOR SALE 
AERIALS direct from manufacturers. 
F.M. Indoor Dipole with mast and 
base. 12;6; H ditto, 22/6; Outdoor 
Dipole with chimney lashings, 37/6; 
H ditto, £3/5/ -. T.V. 5 Element, 
band 3, channels 8 -10, finest quality, 
with 3ft. cranked mast and universal 
clip, 451-; with lashings, 57/6. Best 
value in England. Trade supplied. 
Coaxial Cable, hest only, 9d. yd. 
Aerial list for s.a.e. Illustrated 
parts list with all technical data, 
etc., Ii -; all goods post free. Write 
for details. SKYLINE WORKS, 
Burnsall Rd Coventry. (Tel.: 60418.) 

PANL, recognised for many years as 
the unique one -coat black crackle 
finish; brush applied; no baking. 
Available by post in 5th pint cans 
at 3/6 from: G. A. MILLER, 255, 
Nether St., London, N.3. 

POWER IN PACKETS . and still 
more volts. This month's -lucky buy 
comprises : 120v small Ht. 2/3 ea., 
12 for 13/6; 105 x 1.3v, torch type, 
2/6 ea., 10 for 7/9; 225v 2/3 each, 
6 for 8/6, 30v, 10 for 6) -; 675v 
(B101) 4)- ea., 10 for 25/ -; heavy 
duty No. I5, 4.5v, 6 for 8/6; 1Sv 
round bell cells, 6 for t2 / -; 90 x 45 
x 3 x 15v 6/6 ea. All above are bulk 
prices. S.A.E. for list. DIGGINS, 
129/131, Radnor St., Manchester, 15. 

T.V. AND TUBE BARGAIN, 9in. 
£3 /10 /- (12in., 14in., 15in., 16in., 
17in., £5 each). Over 100 second- 
hand T.V.s in stock, cheapest in 
London. Trade . enquiries welcomed. 
Phone : LADbroke 1734. Call : 

C. EDWARDS, 1070, Harrow Rd., 
N. W.10. 

ASTRAL RADIO PRODUCTS 
` HOME RADIO,' .32 -page illustrated 
booklet. Simple wiring instructions for 
Crystal Set, 1, 2, 3 Valvers, 2/ -, post 3d. 
TRF COILS. Specified for `Bedside Push- 
button 4,' All Dry 3 Band, 3,' Push- 
button 4,' etc., 6/6 pr., post 6d. Push- 
button Unit with modification data 7/ -. 
DUAL WAVE HF Coil. Specified for 
Summer All Dry Portable,' ` Modern 1 

Valver,' `Modern 2 Valver,' `B 7 G Battery 
Miniature,' etc., 4/3, post 3d. 
IFTs Miniature, 1" x 1?`" x 21" in cans. Extra 
high ' Q.' Special offer, 9/- pr., post 6d. 
K COILS. AC, B'pass 3,' 313 each, post 6d. 
FRAME AERIALS. M.W., 5/ -, post 4d. 
COIL PACKS, L,'M /S, 36/ -, post 1/-. 
Crystal Set Coils, L. & M.W., 9/6, post 2d, 
82 Centurion Road, Brighton 

Broadcast in Your Own Home 
The New IIigliO' 
Sensitive Micro- 
phone incorporating 
a specially wound 
transformer de- 
signed to match any 
Radio or Radiogram, 
mains or battery. 
Hours of amusement 
at a party, good fun 
for all the family. 
Suitable for baby 
alarms and many 
other purposes. Not 

a toy but a guaranteed working instru- 
ment. Full instructions enclosed. 

PRICE 21/- POST 
` FREE. 

Trade supplied 
E. CLAPS HAW 

369, Alexandra Rd., Muswell Hill, London, N.10. 
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TELEVISION 
The advance of Radio Technique will 
offer unlimited opportunities of high 
BEanyg and secure posts for those Radio 

to beçome 
who 

teecchnicallyheq 
foresight 

Row you can do this quickly and easily 
lu your spare time is fully explained 
in our unique handbook. Full details are given of 
A.M.Brit.I.R.L' City & Guilds 
Exams., and particulars of up- to-date 
courses in Wireless Engineering, 
Radio Servicing, Short Waves, 
Television, Mathematics, etc. etc. 
We guarantee "NO PASS -NO FEE." 
Prepare for to- morrow's opportunities 
and future competition by sending for 
this very informative 144 -page guide 
NOW FREE and without obligation. 

BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 

(Dept. 242), COLLEGE HOUSE, 
29 -31, Wright's Lane, Kensington,W.8 

CIR.C'UITS in our LATI,:ST, HANDBOOK, '. THE HOME CONSTRUCTOR," 
including *BATTERY CHAR.GEfI- Details for building a CHEAP charger for your car battery, *T.R.F. SETS. Amplifiers, Feeder Units, Test Equipment, etc. *tiUPERHETS, -Full construc- tional details, sapa- simplifle0 layout and point -to -point wiring 

odiagrams f pefor building a variet 
*COIL PACK. *CAR RADIO. *B.F.°. UNIT. *LP. STACIE. *MAGIC EYE. Putt C'onstruc- 
*RADIOG$na/ betaflc; 

informa- tion. Resisstance Colo Co Formulae, and "know - how," *CATALOGUE,.- _Prepiçely illus- trated price list of components. An at 2/6 (plus 3d. post/. Send for your copy to -day ana ask for FREE BARGAIN LIST. 
SDPACOILS 

(Dept- P9.) 101, Markhouse Rd., London E.1 Telephone 
: KEY 6816 

CORD PLAYERS 
GRAM MOTORS 
A TO CRANGERS 
CABINETS 

PRACTICAL WIRELESS 

VALV E S- Guaranteed 
DAI'91 8/8 VR85A 3/6 6BH6 45/-.13V6 8!- 

, EA50 2/-VT20 3/816B1v6 6166X4 648 
EBC33 7/6 Willi Y.`6 6C5 8.'-13X5 7/6 
ECC33 8/8 W77 5h 6D2 ^rr;-7D8 7/8 
.EF36 5/8 OZ4 5/- 6F1 111-812 4;6 
EF39 5/8155 6/6_6F12 8.-IBM 8!- 
EFSO. 5!- 1U5 6/616J5 6'-9D2 
EF91 8;- 3D6 46 65(7G 4.691)6 5;- 
EL32 E.'- 411 4/-160(7141 5i6112BA6 718 
PC084 6A8 7/8 6SA7 8'-I12BE6 61- 

111- 6AK6 7186SN7GT 11213117 7/6 
P0F82 6.9L5 71 8.612J7 88 

10/- 6AM6 8/ 16U5 rb12K7 8- 
PS81 101- 6AQ5 7/86U5(UX) 115D2 
TT11 3/6 6B8 6, I 7 B;5005 8:6 
VR85A 38 63E6 7/-BU7 5.-50Lí3 ' 8/6 
Postage ed. extra. (Also all components.) 
TVTUbes,Periect Condition ( callers onl,r) 
CR3f92, CRM92A, MW22116, MïV22:18. £4.04 
each. 

TELEKlT SUPPLY 
104 High Street, 3?p am, Kent. 

Phone EEC 

Fideliu HAND BUILT 

All Fidelia AM/ 
FM models 
have VHF -M &L 
bands plus 20- 
20,000 .cycle 

audio response, 
separate bass 
and treble con- 
trols, etc. 
Major AM /FM 12 
valves, £44. De luxe 
AM /FM II valves, 
£33/12. Imperial high 
fidelity amplifier, plus 
VHF reception, £37/10. Data sheets free. 

ELECTRO ACOUSTIC DEVELOPMENTS 
2, Amhurst Road, Telscombe Cliffs, Sussex. 

ENTHUSIAST'S CHOICE 
EMPRESS 

De Luxe 9 Valve A.M. F.M. Chassis 

De -Luxe high 
fidelity chassis 
covers F.M. 
band, Short, 
Medium and 
Long Wave. 
Miniature 
cathode ray indicator gives accurate 
tuning. Internal ferrite rod aerial gives 
perfect station selectivity ; extension 
speaker and pick -up sockets, 200 /250 volts 
a.c. £27.6.0 including two loudspeakers. 

R.T.C. 12^ SPEAKER 
Loudspeaker designed to give 
cone air loading to reduce 
harmonic and intermodulation 
distortion -one of the most 
compact full range systems 
within its power capacity. 
Price /3.19.6. 

THE NEW 4 SPEED B.S.R. 
Now in your home 

COLLARO AC.31554. Three- spee,l single player for 
1 

A.C. mains 206,/120 r., cream finish, complete with 
turnover crystal pick -up. " T " type heel. Strictly 
limited quantity at 86/19,'6, plus 5/6 caer. 

CRYSTAL PICK -UPS fitted Aeos IIGPaT cartridge. 
'Ultra lightweight. Our prlee 87;8, plus 1 0 cam. 

VOLMAR 3 -SPEED AUTO CHANGE RECORD 
PLAYERS. incorporating Garrard RC 6O chargers. 
.List prise 810. Our price 12} gus. 

3 -SPEED RECORD PLAYERS. fitted with Serti 
turnover ROPO9 pick -ups with twin sapphire styli, 
realm case with lid, fitted clasps and handle. Worth 
1C gne. Our price 87/15/8, plus 5/6 cart. 

3 -SPEED GRAM. MOTORS, by well -known rui'.sr. 
Our price 6e/6, plea 5/6 caer. 

FOUR-SPEED CHANGERS I The new B.S.R. 4 .Peet 
msto- changers no's available at 2111.5 may, 
plus 1/6 cam 
Send stamp for complete bargain list -s. 

RONALD WILSON & CO.! 
DEPT. P.W.), 12 BRIDGE STREET, WORCESTER 

enjoy recording 
studio fidelity and 
play 78, 45, 33. Also 
the sensational new 
16 R.P.M. long play- 
ing records. Only £9.15.0. 

We supply all units and will make 
any cabinet to your own specifications, 

Send for coinpre)aensire illustrated catalogue 
of cabinets, chassis autochanoers, speakers, 
e!c., all available on easy H.P. terms. 

LEWIS RADIO COMPANY 
(Dept. PW7) 120, GREEN LANES, 
LONDON, N.13 BOWes Park 1155/6 

September, 1957 

HHrArn SORT -WAVE,', .A.C. E 

HS OR 

Noted for over 18 years for . . . 

S.W. Receivers and Kits of Quality. 

Improved designs with Demo coils ; 

One -Valve Kit, Model "("' Price, 25.- 
Two "E" 50'- 

All ]tits complete with all components, 
accessories, and full instructions. 
Before ordering call and inspect a 
demonstration receiver, or send 
stamped, addressed envelope for 
descriptive catalogue. 
" H.A.C. " SHORT -WAVE PRODUCTS 
(Dept. TR), 11, Old Bond Street, 

London, W.1. 

BROOKS (RADIO) 
4 CHARLES STREET, MORECAMBE 

LANCS. 

New - VALVES - Guaranteed 
1A7 11/665(8 8 /6'EABC80 PCC84 
105 10/6 6Q7 8!6 101- 
íH5 10 /6 6SN7 716 EAF42 PÇF82 
1N5 10168V6 718 101- 11r- 
1R5 7/616X4 7i- EBC41 10/- PL81 11,6 
1.55 71616E5 71- EBF8010/- PL82 9í- 
1T4 7/617B7 8'6 ECC81 9/8 PL83 j11r8 
3S4 7/6,7C5 81- ECC8210 /- PY80 9í- 
3F4 8/1706 8/- ECC83 8!8 PY81 10í- 
5U4 8/81787 816 E05142101- PY82 718 
5Y3 7/817Y4 8- ECL80 10/- PY83 111- 
52,4 816112E7 815 EFeu 9'8 UBC41 8/8 
6_AL5 8/8112E8 11f- EBBS 11,6 UC1142 
6AM6 8/6112Q7 8/6 EL41 10 /- 10'- 
SATO 8/- 12514 9;- EM34 101- ÚF41 918 
OSAS 

_ 8/8 35LS 916 EY51 1118 UL41 10,. 
613E6 7/613524 8!6 EZ40 8!- UY41 8í- 
6K7 5/6'80 S;- EZ80 Sib VU39 818 

Post and Packing 6d. per valve extra 

VALVES 
New Tested and Guaranteed 

1R5 818!6BR7 10/6IEC1142 1EL84 10/8 
155 - 7!6;6BW6 7!6 101= EYS1 111B 
12'4 7166J5G_ . /6iECL80 EZ40 8í- 
3S4 7I612ATr 9r-I 10.6 
3V4 81642A1.17 9i :EF39 516 
5Z4G 1016)807 6/91EF41 101- 
6AL5 61615763 10/6',EF60 1018 
6AM6 8/6 EBC41 916iE1'91 8/6 

KT33C 718 
UBC41 

B 
1 

UC4210f0 
/- 
- 

UF41 10/- 
CATO 8!, EBF80 IEF92 4/9,UL41 10/- 
6BE8. 716. 10 : : -1 ÉL41 101-; UY4:1 81- 

MATCHED PAIRS, KT66, 27/8 ; EL84, 
23i- ' 6V6G and GT, 171- t 6BWI. 181- 
ET33C, 19/6 ' 807, 14/8 per pair. 
VOLUME CONTROLS, small, long spd.. 
148, 3!- 1 S.P., 41- ' D.P., 4/6. All values. 
PAPER BLOCKS, 4 mid., 1.000 v: wkg.. 316. 

SCOTCH BOY " TAPE, 1,200ft. reels, 27/ -. 
CO--AXIAL 750 Stranded Semi Airspaced. 
9d. yd. 

R. J. COOPER (G8BX) 
32, SOUTH 

END, CROY58 
DON, SURREY 

Croydon 

SPARES. FOR AR -88D 
RECEIVERS 

1.P.Transformers,lst,2nd,3rd and 
4th each 12/6 

I Set of four £2 
I.F. Crystal Load Transformers 12/6 

1 

Knobs : Small or medium 4/-. 
Large 5/- 

Tuning Dial Assy IO /- 
1 Dial Window Plate (Perspex) 15 /_ 

Flexible Coupling 
Bakelite Back Cases for AVO 
Mod. 40. 
Bakelite Front Panels for AVO- 

7/6 
I MINOR Universal 

Please add 2/- in f for postage. 

Z & 1 AERO SERVICES LTD. 
14, South Wharf Road, Paddington, 

I London, W.2 Tel, : AMBassador 0151/2 

7,45 
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EDDY'S )Nattnm.) LTD. 
(EPT. P.W.) 

172, ALFRETON NOTTINGHAM OAK T)tiis '.natatln's Bargains 
CRYSTAL HAND MIKES in silver hammer case with 
polished grille and handle, complete with 4ft. screened 
lead. 22/6 post free. 

100 ke /s CRYSTALS, by famous American makers in 
3 -pin based holder. New condition. Worth £311010. 
ONLY 25/- post free. 

HI -FI EQUIPMENT. Amplifiers, speakers, pick -ups by 
Grampian, Leak, Quad, Rogers, R.C.A., Spectrone, W.8. 
Wharfedale, etc., available for immediate delivery. 
HEADPHONES. H.R. Type 4,000 ohms, very sensitive. 
Only 12/6 pr. Post 1/6. C.L.R. type (low res.) 8/6. Post 1/6. 

AMERICAN BREAST MIKES. Swivel head, push to 
talk and lock -on switch. Excellent job. Only 12/6. Post 1/6. 

BRITISH BREAST MIKES complete with pr. of H.R. 
4,000 ohm phones in wooden carrying case. New W.D. 
stock, unrepeatable at 17/6. Post 2/ -. 

AERIAL. WIRE. Copper, 7 -25 stranded : 140ft., 10 / -, 
701t. 5/.. Hard Drawn 14g. ; 140ft., 17/- ; 70ft., 8/6. P. & P. 2/ -. 
RIBBED. GLASS 3in. AERIAL INSULATORS, 1/6 ea., 
or 6 for 7/6. 12 or more post free Small Shell Porcelain, 
4 /d. ea. or 4/- doz. 

CONDENSERS. 8 pF 600 v. Trop. 750 v. normal con - 
densers. NEW, ex W.D. stocks, 5/6. P. & P. 1/6. 

ABSORPTION WAVEMETERS, 3 to 35 Mc /s in 3 switched 
bands. Complete with indicator bulb. 17/6 post free. 

No C.O.D. on orders under LI. 

PLEASE PRINT YOUR NAME AND ADDRESS 

CHAS. H. YOUNG LTD. 
Dept. `P' 110. Dale End, Birmingham 4. (CEN. 1635 

THIS MONTH'S SPECIAL OFFERS 
CAR RADIO AERIALS, 26/11. Postage 1/6 each. Brand 
new, best quality chrome. Please state side or wing fitting. 
MU METAL SCREENING CANS for mike transformers. 
5/6 each, 6d. extra post. - - 

RECORDING TAPE. 1,200ft..Reels. Good quality. 9/11 
each. Postage 1/- each. 

Any Parcel 
Insured Against NEW AND Post 

etc., 6d. 
Damage in per 

Transit GUARANTEED VALVES 
valve 

6d. EXTRA. FREE. 
AZI 12/11 EL32 5/I1 - 

CY3I 12/11 EL84 10/3 
DAF96 9/6 EY51 9/6 
DF96 9/6 - EY86 10/3 
DK96 9/6 EZ80 8/3 
DL96 9/6 EZBI 9/11 
DM70 7/11 GZ32 .12/6 
EABC80 7/6 MS-PEN(7) 
EB91 6/11 9/6 
ECC83 8/3 MSP41(7) 
ECC8410/11 916 
ECC85 9/- MU14 8/11 
ECH42 9/11 PCC84 10/11 
ECH81 8/11 PCF80 9/11 
ECL80 8/11 PCL83 11/9 
EF39 5/II PL82 8/11 
EF40 10/11 PL83 11/6 

-EF41 9/6 PY80 8/1! 
EF50(R) 6/11 PY8I 8/3 

EF80 8/3 UB 80 9% 
EF86 12/6 UBC4I 8/11 
EF89 9/6 UF42 13/6 
EF9I 7/1l UL41 9/I1 

UL84 9/6 12AH8 10/6 
UY41 7i11 I2J7GT 9/6 
U25 15/11 I2K7G 8/11 
VUI I I 1/6 I2K8GT 
1125 ' 7/6 13/11 
155 7/3 I2Q7G 9/3 
I T4 7/3 12517 7/11 
3V4 8/6 12SK7 5/II 
5Y3GT 7/6 I25H7 516 
6AT6 7/11 1457 12/1I 
6BA6 7/3 19AQ5 11/6 
61316 7/I1 25A6G 11/9 
668G 3/6 25Z4G 8/1! 
615M 3/ll 35A5 10 6 / 
6K7G 2/11 35Z4G 8/3 
6K8G 9/6 35W4 8/1I 
6Q7G 8/3 80 8/6 
6V6GT 5/I1 807 3/11 
6V6M 7/11 954 1/6 
6X4 6/11 955 3;II 
65K7 4/11 956 2/6 
6U4GT 13/11 958 3/I1 

TRADE ENQUIRIES INVITED 

PH 1 LES% 
Audiophiles all over the world are 
demanding Mullard audio valves 
for their high quality sound equip- 
ment. And who can blame them 

when they know that the Mullard World Series of Audio 
Valves is the finest in the world. Fill in the coupon below 
for free data on Mullard World Series Audio Valves. 

Audiophile- Enthusiast for high quality sound reproduc- 
tion who is satisfied with nothing but the best. 

This popular book is available now from 
most dealers, price 316d. It contains 
designs and full constructional details of 
the new Mullard EL34 High Quality 20 
Watt Amplifier, a Mullard Band II F.M. 
Tuner, pre- amplifiers for the Mullard 
EL34 Amplifier and for the popular 
Mullard 5 Valve to Watt Amplifier, 
together with other useful technical 
information. 

Mullard 
WORLD SERIES 

AUDIO VALVES 

Mullard Ltd., Publicity Division, 
Mullard House, Torrington Place, 

London, W.0.1. 

COUPON 
To Mullard Ltd., Publicity Division 

Please send me, free of charge, leaflets on the 
Mullard World Series of Audio Valves, and 
details of "High Quality Sound Reproduc- 
tion". 
NAME 

ADDRESS 

M' 340 
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DISC CERAMIC 
CAPACITORS 

The modern decoupling capacitor. Midget 
site, non -inductive with excellent dielectric 
insulation. Ideal for T.V., F.M., etc. 500 v. 
D.C. (300 v. A.C.) working : 470 pF, 
.001 taF, .002 pF, .003 1,F, .005 0F. Each 
9d. 2,000 v. D.C. working. .01 0F 2/6. 

TUBULAR CERAMIC 
CAPACITORS 

500 v. D.C. working. I, 1.5, 2, 3 pF, 1/- ea., 
20, 25, 30, 40, 50, 60, 75, 100 pF, told. ea., 
150, 200, 250, 300, 350, 400, 500 pF, 112 ea., 
Hi -K midget 500 v. D.C. wkg, 500, 1,000, 
2,000, 3,000 pF, IOd. ea. 

Minimum postage 6d. on orders under ß. 

Holiday Closing 
We shall be closed August 17 -24 inclusive. 

SOUTHERN RADIO & 
ELECTRICAL SUPPLIES 

WORKS 
REDLYNCH, SALISBURY 

RADIO AND TELEVISION 
COMPONENTS 

All parts in stock for : 

Viewmaster, Scnndmaster,Teleking, etc. 
Easy Terms available. 

21d. stamp (only) for Catalogue. 

JAMES H. MARTIN & CO. 
I'INSTUIIlAITE, NEWBY BRIDGE, 

LLVERSTON, LANCS. 

I The "TYANA" 
Standard Soldering Iron 

d Adjustable Bit. e Weight approx. 4 oz. 
e Heating Time 3 m:n. 
e 40 Watt "economy Con- 

sumption. 
® Standard Voltage Ranges. 

16/9 
Peplacement Elements and Bits 

always available. 
'DIPLOMA" HEADPHONES 

Lightweight 
High Resist- 
ance (4,000 
ohms). Com- 1t4 

1 
plete with 

1 cord. 17 6 

Ideal for CRYSTAL SETS and also for 1 
use with TAPE RECORDERS. 

KENROY LIMITED 
152/297 UPPER ST., ISLINGTON, 

- A LONDON, N.I. 
1 

Telephone : Canonb'try 4905 -4663 

1- Finger Pianist 
Build your own electronic keyboard 
and play everything I. Send for free 
leaflet. Guitar, cello, flute and trumpet 
are all easy. Write now.... 

C & S, 10 Cuke St., Darlington, 
Co. Durham 

PRACTICAL WIRELESS 

TELETRON TYPE FX.25 

Self- tuned, Dual -wave Ferrite Rod 
Aerial, 15/- each. 

Designed for use in pocket Tran- 
sistor receivers. Descriptive folder 
with circuit -component layout. and 
wiring instructions for a three - 
Transistor regenerative receiver. Price 
6d. NO aerial. earth or tuning con- 
denser required. Operates speaker 
from 3 Penlight cells. All parts, 
including cabinet and chassis, avail- 
able from component stockists. 

Miniature Transistor IFTs & Osc 
coil for 315 kc's, 6'6 ea. FRM /2 
Transistor Ferrite Rod Aerial, 10' -. 
Available from component stockists. 
Stamp for complete lists aloi circtrits. 

THE TELETRON Co. Ltd. 
266 Nightingale Rd., London N.9 

HOW 2527 

FIRST -CLASS 
RADIO COURSES ... 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
ime -YOU can secure your pro - 
essional - qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how! 
r---- FREE GUIDE - - -t 

The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success -compelling- qualifications as 
A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 

A.M.I.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point, in your 

career. 
FO U N DC D l OB5 -OYE R 

Lam,- 150,000 SUCCESSES 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 146, HOLBORN, 

LONDON, E.C.I. 

September; 1957 

WIRING 
ACCESSORIES 

Return of Post Service. Lowest possible prices consistent with high quality. Money 
back guarantee. 
PVC Cable Flat Twin Twin mith E. 3 Core 

1.042 12.8.1. £3. 2. 0 £3. 9. 3 
2.029 53.4.8 £3.14. 4 £4.13. 0 
3.036 £4.7.6 54.17. 6 16. 6. 7 
7.020 £5.9.3 56.15.11 13. 2.11 

'IRS CABLE 
1.044 22.13.5 53. 6. 8 53.15. 4 
3.029 £3. 9.3 54. 3. 1 53. 3. 5 
3.036 £4114 £5 6 1 £6.15. 0 
7.029 £5.11.6 £6.18.10 £8. 4t O 

Prices per 100 yds. All sizes stocked. Sup- 
plied in 25, 50, 75 or 100 yd. lengths. 7.029 
and above cot to length -no cutting charge. 
Full range of accessories available. Send 
for complete lists. 

F. HUNT & CO, 
STEPCOTE HILL, EXETER 

Phone : Exeter 56687 

TRANSFORMERS 
REWOUND OR BUILT 
TO SPECIFICATION 

12 Months' Guarantee. Quick Service. 
C.T.R. Isolating Transformers in Stack 

Nottingham Transforin :r Service 
179, WOLLATON ST., NOTTINGHAM' 

TEL. 41992 

V "V V 4 V WWW.rW-.I7`I 'V 'V,/ 

A really small 
RADIO 

RECEIVER 
This radio receiver, although small enough 
to fit inside a matchbox, gives loud, clear 
reception of the BBC Home, Light and Third 
Programmes on the medium waveband, 
about 180 -5SO metres. No-catswhiskers, 
valves or batteries are required, and the 
receiver works off a short indoor aerial in 
most Many unsolicited testimonials. 

PRICE 9/ POSTAGE AND 
PACKING 6d. EXTRA 

This offer applies only to Gt. Britain and 
Northern Ireland. 

RADIO COMPONENT SERVICE, 
No. I, SUMMER'S ROAD. 

BRISTOL, 2. 

Morse Code operating . 

... as a PROFESSION 
55 years of teaching Morse Code is O.Y 
of the efficiency of the Candler &ystém. 
Send 2;d. Stamp for Payment Plans and -PfI.ff 

Details of all Courses. 
CANDLER SYSTEM CO. Dept. ' 5L0 
52b, -Abingdon.. London, W.B. 
Candler System Co., Denver, Colorado. P.,9..4. 
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Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
2/- each 
1937 Crystal Receiver PW71* 
The ` Junior " Crystal 

Set ... ... ... PW94* 
2/6 each 
Dual - Wave " Crystal 

Diode " PW95* 

STRAIGHT SETS 
Battery Operated 

One -valve : 2/6 each 
The " Pyramid " One- 

valver (HF Pen) 
The Modern One- 

valver 
Two -valve : 2/6 each 
The Signet Two (D & 

3/6 each 
Modern Two -valver (two 

band receiver) 
Three -valve : 2/6 each 
Summit Three (HF Pen, 

D Pen) 
The " Rapide " Straight 

3 (D, 2 LF (RC Sc 
Trans)) 

F. J. Camm's " Sprite" 
Three (HF, Pen, D, 

PW93* 

PW96* 

PW76* 

PW98* 

PW37* 

PW82* 

PW87* 
3/6 each 
The All -dry Three ... PW97* 
Four -valve : 2 /6.each 
Fury Four Super (SG, 

SG, D, Pen) ... PW34C* 
Mains Operated 

Two -valve : 2/6 each 
Selectone A.C. Radio- 

gram Two (D, Pow) ... PW19* 
Three -valve : 4/- each 
A.C. Band -Pass 3 ... PW99* 
Four -valve : 2/6 each 
A.C. Fury Four (SG, SG, 

D, Pen) PW20* 
A.C. Hall -Mark (HF 

Pen, D, Push Pull) ... PW45* 

SUPERHETS 
Battery Sets : 2/6 each 
F. J. Camm's 2 -valve 

Superhet PW52* 
Mains Operated : 4/- each 
" Coronet " A.C.4 ... PW 100* 
AC /DC " Coronet " Four PW 101 

SERVICE 
No. of 

Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2/6 each 
Simple S.W. One -valver PW88* 
Two -valve : 2/6 each 
Midget Short -wave Two 

(D, Pen) ... ... PW38A* 
Three -valve : 2/6 each 
Experimenter's Short- 

wave Three (SG, D, 
Pow) ... ... ... 

The Prefect 3 (D, 2 LF 
(RC and Trans)) ... PW63* 

The Band -spread S.W. 
Three (HF, Pen, D, 
(Pen), Pen) ... ... PW68* 

PORTABLES 

PW30A* 

2/- 
The " Mini -Four " All - 

dry (4 -valve superhet) 

MISCELLANEOUS 
2/6 each 
S.W. Converter- Adapter 

(1 valve) ... ... PW48A* 
The P.W. 3 -speed Auto - 

gram ... ... (2 sheets), 8 / -* 
The P.W. Monophonic 

Electronic Organ (2 sheets), 8/- 

TELEVISION 
The " Argus "(6in. C.R. Tube), 3/ -* 
The " Super- Visor " (3 sheets), 8/ -* 
The " Simplex " ... 3/6* 
The P.T. Band III Converter 1/6* 

All the following blueprints, as well as 
the PRACTICAL WIRELESS numbers 
below 94 are pre -war .designs, kept in 
circulation for those amateurs who wish 
to utilise old components which they 
may have in their spares box. The 
majority of the components for these 
receivers are no longer stocked by 
retailers. 

AMATEUR WIRELESS AND 
WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated 

One -valve : 2/6 
B.B.C. Special One- 

valver AW387* 

Mains Operated 
Two -valve : 2/6 each 
Consoelectric Two (D, 

Pen), A.C. ... ... ÁW403 

SPECIAL NOTE 
THESE blueprints are drawn full 

size. The issues containing 
descriptions of these sets are now out 
of print, but an asterisk denotes 
that constructional details are avail- 
able, free with the blueprint. 

The index letters which precede the 
Blueprint Number indicate the period- 
ical in which the description appears. 
Thus P.W. refers to PRACTICAL 
WIRELESS, A.W. to Amateur Wireless, 
W.M. to Wireless Magazine. 

Send (preferably) a postal order to 
cover the cost of the Blueprint 
(stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS, Blueprint 
Dept., George Newnes, Ltd., Tower 
House. Southampton Street, Strand, 
W.C.2. 

No of 
Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2/6 each 
S.W. One -valver for 

American ... ... ÁW429* 

Two -valve : 2/6 each 
Ultra -short Battery Two 

(SG, det Pen) ... ... WM402* 

Four -valve : 3/6 each 
A.W. Short Wave World - 

beater (HF Pen, D, RC, 
Trans) ÁW436* 

Standard Four -valver 
Short -waver (SG, D, 
LF, P) ... WM383* 

Mains Operated 
Four -valve : 3/6 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) ... ... WM391* 

MISCELLANEOUS 
Enthusiast's Power Am- 

plifier (10 Watts) (3/6) WM387* 

Listener's 5 -watt A.C. 
Amplifier (3/6) ... WM392* 

De Luxe Concert A.C. 
Electrogram (2/6) ... WM403* 

!QUERY COUPON' 
I This coupon is available until Sept. 6th, 1 

I 1957, and must accompany all Queries ; 
I sent in accord with the notice on 1 

our " Open to Discussion " page. I 
I PRACTICAL WIRELESS, Sept. 1957 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street. Strand. London, W.C.2, 
and printed in England by W. SPEAIGHT & SONS, Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand 
GORDON & GOTCH (Alsia), LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Subscription rate including postage, for 
une year : Inland 18s.. Abroad 165. 6d. (Canada 168.) Registered at the General Post Office for the Canadian Magazine Post. 
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BUILD IN A ARM 

AND add fidelity to your installation 

PRACTICAL WIRELESS says :- 
Test records appeared to sound even better than with our 
hitherto standard equipment, " rumble " which was previously 
audible on an organ test record, appeared non -existent. 
Every serious " hi -f! " enthusiast should try to make this 
part of his installation. 

TEST YOUR TRACKING ! 

ELI INTRODUCES THE FIRST ALIGNMENT PROTRACTOR 
IN PLASTIC IVORINE FOR MEASURING THE TRACKING ACCURACY 

OF ALL PICKUP ASSEMBLIES, 

Send P.O. for 7/- today! 

ONLY Bi ARMS OVERCOME TRACKING ERROR 

f sk your local dealer for full details or write to : 

(Dept. D) BURNE -JONES, SUNNINGDALE 

BJ ARM ... £2.4.11 
P.T. ... 18/- 

EJ PLUG -IN SHELL 17/3 
P.T. ... 6/11 

BJ SUPER 90 ARM 
(Studio Model) 11 gns. 
P.T. ... £4.12.5 

ROAD, CHEAM, SURREY 

REPANCO H'GCoGLS'N 

DUAL -RANGE MINIATURE CRYSTAL SET 
COIL with circuit. Type DRXI. 2/6. 
DUAL -RANGE COIL with Reaction. With 2 

mains, 2 battery and transistor circuits. Type 
DR R2. 41 -. 
MATCHED PAIR DUAL -RANGE T.R.F. 
COILS with Reaction. With battery, mains and 
feeder unit circuits. Type DRM3. 8/- pair. 
PAIR DUAL -RANGE SUPERHET COILS 
with mains and battery circuits. Type SH4. 8/- 
pair. 
FERRITE ROD AERIAL. Long and Medium 
wave. Complete with fixing brackets. Type FRI. 

12/6. 
MINIATURE I.F. TRANSFORMERS. Pre - 

aligned 465 kc /s. 13 /I6in. x 13 /16in. x I:kin. For 

battery or mains receivers. Type MSE : 12/6 pair. 

EASY TO BUILD TRANSISTOR RECEIVERS 

REPANCO "THREE DEE" TRANSISTOR 
RADIO. A new dual range radio with band 
pass tuning, using a crystal diode and 3 transistors. 
Easy wiring plans and instructions, 1 / -, post free. 
REPANCO "TRANSEVEN " latest type port- 
able superhet, 7 transistor receiver with pre -set 
tuning for four stations. Easy wiring plans and 

instructions, 1/9, post free. 

RADIO EXPERIMENTAL PRODUCTS LTD. 
33 Much Park St., Coventry. Telephone : 62572 

TRANSISTORS 
BTH SURPLUS TYPES 

Red Spot. Special offer, 7/6. For A.F. Amplifiers, etc. Can be 
used up to 80) Kc /s. 
Blue Spot. For Frequency Changers and R.F. Stages up to 
I.6 Mc /s, 15/.. 
White Spot. For R.F. and LF. Stages up to 2.5 Mc /s, 20/ -, 
Yellow /Green Spot. Audio Type. Pair give 250 mW., 10 /- 
each. - 

Yellow /Red Spot. R.F. Type. For R.F. and Frequency Changer 
stages. 1.5 to 8 Mc /s, 21/ -. 

MULLARD TYPES 
0070, 21! -. 0071, 24/ -. Both A.F. types. 
OC72. A.F. Output Type. Pair give 250 mW. Matched Pair, 
.60/ -. Single, 30/ -. 
0015. R.F. Type, 35/ -. 

ERIMAR -STC TYPES 
TPI. Point Contact A.F. Type, 40/ , 
TP2. Point Contact Type. Useful up to 2 Mc /s, 40/ , Ill, 40/ -, T12, 43/ -. Tt3, 50/ , All A.F. Type. 
TSI, 18/ , TS2, 21/ , TS3, 24/ -. All A.F. Type. 

NOTE. -All the above are Junction types except where stated. 

CRYSTAL DIODES 
SPECIAL OFFER. G.E.C. Surplus Types, 1/- each. Suitable for 
general use and ideal for Crystal Sets. 
G.E.C. TYPES. GEX34, 4/ -. GEX35, 4/ -. GEX36, 5/6. G5X45, 8/6. 
BRIMAR STC. TYPES. GD3, GDS, 7/6 each. 
MULLARD TYPES. OA71, 6 /-each. 
TERMS OF BUSINESS. Cash with order or C.O.D. Please add postage 
on orders under £3. C.O:D. fees are charged on C.O.D. orders under £5, 

WATTS RADIO 
8, Apple Market, Kingston -on- Thames, Surrey. 

Telephone KlNgston 4399 


