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ii PRACTICAL WIRELESS 

FROM THE WHITELEY 
HIGH FIDELITY 

RANGE 

February, 1956 

Stentorian 
Cambric Cone 
High Fidelity Units 
The famous HF1012 
at £4.19.9 
Others from 4716 

Leaflets on all W.B. 
lines sent on request. 

Hi -Fi Reproducer 
Console. Price £12.12.0 

The New W.B.12 
High Fidelity 

Amplifier 
Price £25 

Tweeter Units 
E4.4.0. R 
£12.12.0 

WHITELEY ELECTRICAL RADIO CO. LTD MANSFIELD NOTTS 

CERAMICS 
for all electronic applications 
Silvered Ceramic Condensers cover a variety of useful shapes, including 
Pearls, Discs, Beads and Tubes, and have many applications in.R.F. 
circuits - particularly where ultra -high frequencies are present, when 
their low inductance and excellent power factor are of special advantage. 
A wide choice of negative and positive temperature co- efficients permits 
the temperature compensation of other components, and frequency 
stabilisation of tuned circuits. 

Hi -K CERAMIC DISCS 

for decoupling purposes in T.V. and 
spark suppression in small electrical 
apparatus -extremely low inductances. 
Up to to,000 pF at 500 v. D.C. work- 
ing. Finished in a moisture- resisting 
compound that does not soften or crack 
up to too C. 

LOW -K TUBULARS 
with the choice of four temperature 
co- efficients and a wide range of 
capacity values, serve many purposes 
in general circuitry. 

Hi -K TUBULARS 
combine high capacity with small 
physical size: used widely as by -pass 
condensers in T.V. and other H.F. 
receivers where low inductance is of 
special value. 

LOW -N PEARLS 
of up to to pF capacity and 
LOW -K DISCS of up to 50 pF. with 
high negative temperature co- efficient 
permitting compensation of other com- 
ponents and frequency stabilisation in 
tuned circuits. 

rc 
c 

=E 

THE TELEGRAPH CONDENSER CO. LTD 
RADIO DIVISION: NORTH ACTON LONDON W.3 Telephone : ACORN 0061 
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PREMIER RADIO COMPANY 
B. H. MORRIS & CO., (RADIO) LTD. 

207, EDGWARE ROAD, LONDON, W.2 

THESE NEW PREMIER DESIGNS 
TRF RECEIVER 4 -WATT AMPLIFIER 

6 P.M. 
P; Ti'RÚAYS (Dept. P.W.) 

BUILD 
3 -BAND SUPERHET RECEIVER 

216 Pk. NIAY BE 
BUILT FOR £7.1 J. 6 I lets & Carr 
Latest type Superhet Circuit 
using 4 valves and metal rectifiers for operation on 
200 250 volts A.C. mains. 
Waveband coverage - short 
16-50 metres, medium 160 -550 
metres. and long 900 -2,000 metres. Valve line -up 6K6 
freq. changer, 6147, IF, 6Q7, Detector AVC and first AF. 
'V6 output. The attractive cabinet to house the Receiver size 12in. long, Olin. 

high. 50e. deep can be supplied in either 
WALNUT or IVORY BAKELITE or WOOD. 
INSTRUCTION ROOKS l'- each (post wiring diagrams, also a detailed 

'trlephone : 
vns:aNS:IDOIt 4033 l'.a111111tT1tN 3271-2 

MAY BE JD 
BUILT FOR W . I 5 AVMs 2&6 Pkg. BE 

BUILT FOR £T.1 ®.0 The circuit is the latest type 
TRF using 3 valves and Metal 
Rectifiers for operation on 
200'250 A.Osmains. Wave band 
coverage is 180 550 metres 
on medium wave and 
800 2,000 metres on long 
wave. The dial is 

illuminated and the Valve line -up is 
6147 H.F. Pentode 6J7 Detector and 
6V6- Output. 

free) which include. Assembly and tort: List of priced components. 

Valve line -up 
6SL7, 6V6 and 
6X5. FOR A.C. 
.MAINS 200'250 
VOLTS. Suit- 
able for either 
3 -ohm or 15- 
ohm Speakers. 
Negative feed- 
back. Any 
type of pick -up 
may be used. 
Overall size 9 x 7 x 5in. Price of Amplifier 
complete, tested and ready for use, 
£5.5.0 plus 3.6 pkg. and carr. 

166 Pk 
Carr 

CABINETS -PORTABLE 
tulel P('?1 
Brown Rexine covered. 15/11. 
Overall dimensions 15in. x 13;ín. n 5ín. Clearance under lid when closed 21 in. 
Model Pt' 2 
Grey Lizard Resine covered. 45' -. Overall dimensions 15in. x 131n. x Gin. Clearance under lid when closed Mn. 
.listle, Pt' 3 
Resine type covering in various colours. 

69 6. 
Overall dimensions 161in. x 14lin. x 10än 
Clearance under lid when closed Olin. 
All the above Cabinets are supplied with Pane 1, Carrying Handle and Clips. Packing and Postage 2 Ii. 
Send for details of the Premier Wide angle 
Telerisor design Which inay be built for £30. 

ALL -DRY BATTERY PORTABLE RADIO RECEIVER 
4 miniature Valves in a Superhet Circuit MAY BE 
covering medium and long waves. Resine BUILT FOR 
two 

contrasting 
Cabinets 11 tin. x Winn. x 

with 
in 

/ .8. two contrasting colours. Wine with least' 
Panel, or Blue with Grey Panel, please 
state choice when ordering. The SET Plus 2 6 Pk. MAY IIF. USED EVERYWHERE-home. & Carr. office. car or holidays. INSTRUCTION 
1000K, 1 6 (Post Free) which includes .Assembly and wiring diagrams, also a detailed Stock List of priced components. 

DECCA MODEL 37A DUAL SPEED RECORD PLAYER. Includes turn over crystal pick -up with sapphire stylus and a light- weight. plastic, spring- balanced arm. Heady gauge pressed steel case with brown enamel finish in good quality for operation on A.C. mains 200.250 v. 50 c.p.s. Supplied complete. £6.19.8. Plus pkg. and 
care 5f -. *SEND 2._.d. STAMP FOR OUR 1955 CATALOGUE 

D.C. Voltage A.C. Voltage 
0-75 millivolts 0 -5 volts 0-5 volts 0-25 
0-25 0-100 
0-100 ,, 0 -250 
0-250 0 -500 
0-500 

Resistance 
D.C. Current 0- 20,000 ohms 

0-2.5 milliamps Q- 100,000 
0-5 0- 500,000 
0-25 0-2 megohms 
0-100 0 -5 
0-500 0-10 

GUARANTEE : The registered 
Trade Mark "Avo" is in itself a 
guarantee of high accuracy and superi- 
ority of design and craftsmanship. 
Every new AvoMinor is guaranteed by 
the Manufacturers against the remote 
possibility of defective materials or 
workmanship. 

w4.., ... ..~. 

/ r 

_)z_e.ct..s,f +(.J / C 

EEEC7RIIC,4E 
'EE57-IVG i 57 R 11 IN El1 T9 

A dependably accurate instrument l'or testing 
and fault location is indispensable to the 
amateur who builds or services his own set. 

The UNIVERSAL AVOMINOR 
(as illustrated) is a highly accurate moving -coil instrument, 
conveniently compact, for measuring A.C. and D.C. voltage, 
D.C. current, and also resistance : 22 ranges of readings on a 
3 -inch scale. Total resistance 200,000 ohms. 

Size : 4 jLrc. x 3 tins. x I tins. Complete with leads, inter - 
Nett weight : 18 ozs. changeable prods and croco- 

dile clips, and instruction 
List Price : LI O : I O : 0 book. 

The D.C. AVOMINOR 
is a 2) -inch moving coil meter providing 14 ranges of readings 
of D.C. voltage, current and resistance up to 600 volts, 120 
milliamps, and 3 megohms respectively. Total resistance 
100.000 ohms. 

Size : 4 tins. x 3 tins. x 1 tins. Complete ass above 
Nett weight . 12 ozs. List Price 

m 
: f$ : 0 : 0 

Sole Proprietors and Manufacturers :- 
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD., Avocet House, 92/96, Vauxhall Bridge Rd., London, S.W.I. 'Phone : VICtoria 3404 -9 
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74 PRACTICAL WIRELESS February, 1956 

SCALE 'I 

MAXI -Q 

CHASSIS, X 5" X 1112 

'a rO 

TUNING POWER REQUIRED: HT 25QV. 6QwA. 
HTRS.6.3V 1.5A. 

F.M. TUNER 

The Guaranteed components described below 
have been acclaimed by thousands as the finest 
obtainable. 
Full constructional details, point -to -point wiring diagram and 
alignment instructions are given in our Technical Bulletin DTB.8, 
Price 1/6. 
F.M. SCALE. A bronze finished scale with yellow markings (0 -20 
Log) for use with all types of F.M. tuners or receivers. Consisting 
of metal scale, pointer, cord drive spindle, pulleys, 21in. drum, cord, 
and instructions for the assembly of the cord drive. The scale 
measures 51in. x 3in., and is for a cabinet aperture of 4in. x I;in. 
Price 9/ -. 
RDT.1 /10.7 MC /S. A transformer for use in ratio discriminator 
type circuits. Can size I Ain. square x 2)in. high. Secondary 
winding of bifilar construction, iron dust core tuning, polystyrene 
formers and silver mica condensers. Price 12/6. 
PDT.1 /10.7 MC /S. A miniature phase discriminator transformer 
for use in frequency modulation detector circuits where the limiter/ 
Foster -Seeley type of circuit is employed. Designed for carrier 
deviation of -L75 Kc /s. Qk =1.5. Screening can I -gin. x l3 /l6in. 
square. Price 9/ -. 
IFT.11 /10.7 MC /S. A miniature I.F. transformer of nominal , 

frequency 10.7 Mc /s. The transformer is primarily intended for the 
I.F. stages of frequency modulation receivers and converters. The 
"Q" of each winding is 90 and the coupling critical. Dimensions 
as PDT.1. Price 6/ -. 

IFT.11 /10.7 /L. As IFT.11 /10.7, but with secondary tap for limiter input circuits. Price 6/ 

Coils Type LI, TI and T2. These coils are specially designed for use in the " MAXI -Q " F.M. TUNER. Price 3/11 each. 
Chassis and screens for the above unit, completely punched in aluminium, 7/6. 

Obtainable from all reputable stockists, or in case of difficulty direct from works. GENERAL CATALOGUE covering technical 
information on full range of components, I;- p.1 I rec. 

D E N CO (CLACTON) LTD., 357 /9, OLD ROAD, CLACTON -ON -SEA, ESSEX. 

STOP PRESS : Available to retail customers only. A quantity of 23 assembled and aligned 
F.M. Tuner Units at E7 -2 -6 plus E2 -17 -0 P.T., also Power Pack assembled and valved at B. 

THE PRACTICAL WAY 
of learning 

RADIO TELEVISION ELECTRONICS 

=41(110 

151 
COMPLETE 

EXPERIMENTAL 

COURSE in RADIO 

ENGINEERING and SERVICING 

An entirely new series of courses designed to 
teach Radio, Television and. Electronics more 
quickly and thoroughly than any other method. 
Specially prepared sets of radio 'parts are supplied and with 
these we teach you, in your own home, the working of funda- 
mental electronic circuits and bring you easily to the point when you 
can construct and service radio receivers, etc. 
Whether you are a student for an examination; starting a new hobby; intent 
upon a career in industry; or running your own business - these Practical Courses 
are ideal and may be yours at very moderate cost. 
With these outfits, which you receive upon enrolment and which remain your property, 
you are instructed how to build basic Electronic Circuits (Amplifiers, Oscillators, Power Units, etc.) 
leading to designing, testing and servicing of complete Radio and Television Receivers. 

Complete 5 valve Superhet 
3 -wave band receiver suitable 
for A.M. or F.M. reception 

SEND COUPON FOR FREE PROSPECTUS 

1 To E.M.I. Institutes, t 

Dept. 32X, Grove Park Road, London, W.4 1 

I Please send me your FREE book on Practical Courses I 

1 
Name 

I 

I Address _ I 

1 1 

1 ... -- 1 

IC.68 1 February 

G NEW TELEVISION COURSE including a com- 
plete set. of equipment dealing with the design, 
construction and servicing of a high quality television 
receiver. 

. COURSES FROM 15/- PER MONTH 

EMI INSTITUTES 
M educational organisation serving the E.M.I. Group of 
Companies which include 

His Master's Voice," Marconiphone, Columbia, etc. 
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9 Octave realism 
The C,.E.C. metal cone loudspeaker gives lifelike repro- 

. duction of any type of sound over a range of 9 erAaves. 
This includes the whole musical fundamental range with 
overtones. This gives the true tonal quality and character 
that all music lovers demand. 

from a si le unit 
Sound engineers oo ill appreciate the simplification -and 
the improventcr,t in performance - which has been 
achieved by combining these qualities in a single unit - 
*smooth response over a range of 9 octaves, with ex- 
tremely good. low frequency response ... *negligible 
inter- modulai ion ... *unequalled transient response due 
to special coil and cone construction. 

for only f9.5.0 
This is a professional instrument but its remarkably low 
l,rice makes it particularly valuable to the home eon - 
,I ri tor. It must be used under the correct . 

conditions to obtain optimum results. Cabinets 
have been specially `designed for use with 
this speaker. .Rouie cOnsiruetors are in- 
vited to write for details. 

Metal Cone Loudspeaker 

THE GENERAL ELECTRIC COMPANY LTD.. MAGNET HOUSE, KINGSWAY, W.C.2 
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! ! HOME CONSTRUCTORS ! ! 
YON Call adde4n6te tie 

110. e ecoílrletA.04 
W .J" w 

! ! ! IT ONLY NEEDS CONNECTING -UP. ! ! ! 

, This 2 -speed Twin Track Recorder although supplied ata Genuinély Low Trice, provides 
abseluté Fidelity Recordings, and in addition' to being cdmpletely dependable Ms a per- 
formance at least R.qual to Recorders marketed at far higher price. The actual assembly 
of,the Recorder i$.simpld..ánd.only. pvolVes_aTe , connections. The Truvnx' Tape Deck 
and the Quality Amplifier are supplied tested and ready for use,_and all that is required to 
complete the Recorder is to,epnneot'. the tWo- tdgether la connection :chart -isi supplied for 
this purpose) and Sedure-theni by the 'ecredis'provided into the Attache Case. The items 
illustrated and described below form the complete equipment. _ 

_ 
- - 

.,,.,.,-. . 
- 

SEND S.A.E. FOR DESCRIPTIVE LEAFLET MODEL TRF QUALITY AMPLIFIER 
INCLUDING PRICE DETAILS & H.P. TERMS 

This amplifier has been 
expressly Ties i fined to 
meet the requirements of 

TRUVOX TAPE DECK enthusiasts for fidelity reprodúction,and in par -_ 

MODEL Mk. I11 TRTu ticular to CORRECTLY operate"thb above 
TRUVOX DECK.' It is supplied 

This' is Truvox's new complete with, a matched 
small " design being Elliptical 3 ohm P.M. Speaker, 

only 14ín. x 13ín. The it incorporates an efficient Tone 
whole instrument Is built Control arrangement4kid -has a 
to close engineering Magic Eye Level Indicator 
limits resulting in the (Operative on Record). It can 
minimum of " wow " and also be used as a general purpose 
" flutter " values. It Amplifier for high quality repro- 

. will play the NEW duction of gramophone records 
PRE -RECORDED TAPES and takes all standard direct from a Gsáili' Unit. ' 
tapes up to 1,200ft. - - MODEL- MICS3 /1 . - 

£COT &BOY MAGNETIC RECORDING TAPE ACOS CRYSTAL- MICROPHONE ;Itcan be suppliedeemplete; 
Supplied complete w'th a 1.200ít. reel of Scotsbov A highly sensitive Mike' which accurately ;and ready for use Sor £43. 
Tape. In addition, the Recorder will take all standard matches the input arrangement of the H.P. Terms avaìlabie. 
makes of tapes. Amplifier. .... S 

PORTABLE ATTACHE CASE 
This, as may be judged from the illustration above. is a neat, 
compact and attractively finished case. being covered with maroon 
rexine and having an ivory coloured speaker escutcheon. It contains 
concealed pockets to accommodate the Microphone. Mains Lead and 
a spare 1.200ft. reel of tape. 

STERN RADIO LTD. 
109 & 115, FLEET STREET, E.C.4 

Tel.: CENTRAL 5812-3-4. 

THE " WEYRAD " SIGNAL GENERATOR 

WEYMOUTH 

AN INSTRUMENT OF HIGH 
ACCURACY AT LOW COST 

Coverage 100 Kc /s -70 Mc /s (on fundamentals). 

Accuracy better than ±2 %) on all ranges. 

Large, clearly calibrated scale. 

Modulated or C.W. output. 
500 c/s A.F. source. 

S.G.M.I -A.C. mains operation. Double wound, 
varnish -impregnated transformer, tapped 210,225 250 

volts. 
S.G.B.I -Ail dry battery operated. 

All components are by well -known manufacturers 
ensuring maximum reliability. 
Both types in quantity production. 
Illustrated leaflet available, price 2d. 

RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 
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* Circuit designed by 
Mullard research engineers. 

* Specified components 
available from most 
radio dealers. 

Here's an entirely- new amplifier 
circuit which brings high quality 
sound reproduction within 
the reach of thousands more 
enthusiasts. It has been 

designed by Mullard research engineers with special 
regard for easy construction and low cost. 
Full details of the circuit are included in the 2s. 6d. 
book which is obtainable from radio dealers or direct 
from Mullard Ltd. Valve Sales Department-1,. 10d. 
post free. Get your copy now. 

EASY TO BUILD 
AT LOW COST 

GOOD TRANSIENT I 
RESPONSE 

LOW OUTPUT 
RESISTANCE 

LOW HUM 
AND NOISE 

NEGLIGIBLE 
DISTORTION AT 

ALL OUTPUT 
LEVELS 

DESIGNED ROUND 
FIVE MULLARD MASTER VALVES 

EF86 ECC83 2 x EL84 
GZ30 or EZ80 

i 
UNIFORM 

FREQUENCY 
RESPONSE IN 

AUDIBLE RANGE 

(¡_11 
MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 

Mullard 
Dil"\i3_8C 
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F.M. TUNER 
A completely self-contained unit transforms an old A.M. 
set into a modern F.M. receiver. Circuit contains six valves ; 

grounded grid R.F. stage followed by additive mixer using a 

FCC85 Twin Triode valve combine these two functions in a 

completely sealed permeability tuned unit. Two I.F. 
stages give maximum gain followed by EBGI double diode 
as ratio detector. Frequency coverage of 85 to 101 mega- 
cycles allows adequate overlap at each. end of the band and 
covers all existing and proposed V.H.F. transmissions in 
the U.K. 
Cat. No. FMT /A. Cat.No. FMT /B. 
Complete Unit in Cabinet Chassis only excluding 
with Magic -eye tuning. Magic -eye. 113.15.0 

17 Gns. I I2in. long x 5tin. overall 
13ín. long x 61in. overall depth x 4in. high (approx.). 
depth x71in. high (approx.). 

Packing and Carriage 12/6. 

A.M. CHASSIS (Specially Recommended) 
Five -valve Superhet. Two waveband (Medium and Long) 
A.C. /D.C. 200 -250 volts. Output 4 watts. Controls 
tuning, on /off volume, wavechange. Developed to meet 
the demand for an inexpensive instrument with no sacrifice 
in the quality of its reproduction and output. 

e Gns. 12in. long x 81in. overall depth x Bin. high 
(approx.). Packing and Carriage 12/6. 

Votrte.veee 
DIRECT 

SALES LTD. 

CABINETS 
The magnificent Bureau type 
Cabinet illustrated is in 
specially selected walnut 
veneered exterior with light 
sycamore interior with mitch- 
ing Rexine lining. Two full - 
sized compartments. Overall 
measurements : 34in. x 17ín. 
x 33in. high. ei 7.U.0. Price 440 

Other high quality cabinets 
are available at prices ranging 
from 10 Gns. 

Packing and Carriage 25/ -. 

AM /FM CHASSIS 
A nine -valve AM /FM. chassis with 4 wavebands (Long, 
Medium, Short and F.M:) push -pull output stage andmagic -eye 
for precision tuning. Specially designed, with permeability - 
tuned F.M. circuit and a very high degree of I.F. amplification 
for fringe -area reception, it offers the finest quality regardless 
of price. Automatic volume -control and a special wide -range 
tone control. Push -pull output stage and compensated 
network for electrostatic treble speaker, with an output 
of 5 watts and the widest possible audible frequency range. 
Special large 10in. high flux -density F.M. Speaker with 
hyperbolic cone plus matched high -tone electrostatic 
Speaker. Co-axial socket for dipole aerial. A.C. 50 cycles 
only. Prevision for external speaker. 25 Gns. Packing and Carriage 15/ -. 1 

All rhassis are fitted with gram pick -up sockets. 

ALL FULLY GUARANTEED 
GENEROUS HIRE PURCHASE TERMS 

All correspondence and remittances to 36, Southampton Street, Strand, London, W.C.2. 
Personal Callers only at 90, Judd Street, London- W.C.I. Telephone 'enquiries TERminus 9876. 

Great Britain's Valve Mail -Order House 
07.4 6/- 6AB7 918 6Q7 12/6 12SC7 91- 

OlA 3/- 6AB3 1216 6R7 7/9 12SF5 61- 

1B4 9/- 6AC5 91- 6SA7 816 12SH7 816 

lad sr_ 6AC7 8/6 6SG7 9/6 12SJ7 9/8 

ID5 918 
6A05 
6AG7 

91- 
15!- 

6SH7 8i- 
6SJ7 816 

12SK7 121- 
12SQ7 10/- 

104 S18 
6AL5 9:- 6SK7 8/6 12SR7 9/- 

1113 3.- 6AK5 10 - 6SN7 -11/- 12Y4 9/8 
11,4 5 6557 14B6 101- 
ILN5 818 

6AK6 
6AK7 

9 6 8/- 
15 - 6TH8 9/8 17 918 

1LA4 81- 6B4 9 -.6U7 9.'- 18 10/- 
1LD5 818 6B7 11 _'6V6 9/8 19 101- 
1P5 

916 
6B3 10 6 6X4 10!- 24 17/8 

1R4 6BA6 11 6 6X5 8/6 25AC5 818 
IRS 9,- 6BE6 8 9 6ZY5 8l8 25Z4 91- 
1S4 101- 6131-16 11 - 6Y6 10/- 25Z5 101- 
125 9:- 6BJ6 11 - 7A7 918 30 818 
'1T4 81- 6BW6 10:6 7B7 11/6 31 21- 
1T5 10/6 6C4 7/8 7B8 101- 32 2/- 
1175 10/- 606 81- 7C5 101- 34 2/- 
1V 71- 6C8 11/- 7C7 91- 35 9/6 
2A3 10/- 6D1 4/6 7H7 10/- 351.6 9/6 
2A6 
2A7 

21- 
71- 

6D6 
6E5 

8/- 
11/- 

7Q7 11/- 
7R7 11/- 

35Z4 10e 
35Z5 12/6 

2X2 6/8 sFa 91- 757 12/6 37 9/- 
3A4 91- 6F32 81- 7V7 9/6 39/44 10:- 
31)3 71- 6G6 81- 7Y4 101- 41 8.8 
3Q5 11/- 608 9/6 DAI 10'8 41MPT 
3S4 10/6 6H6 5(- 8D2 10/6 10 .6 

3V4 10:- 6J5 7/6 9D2 818 42 10 6 

5T4 12/10 6J7 8 - 1001 51- 
43 S 6 

5114 10'6 6J8 11'6 11D5 11/7 
45 10 6 

5X4 12;- 6K6 108 12A 2/- 48 180 66 5Y3 11'- 6K7 7 6 12AT71p/6 50 10.- 5Z3 11.- 6K7M 9 6 12AX7 9/9 50L6 10 .- 5Z4 
6A3 

11'- 
11/- 

6K8 
6L5 

11 6 
1 
2E6 6/8 

7 '6: 50Y6 4 - 

6A6 9'- 61.6 916 12J5 8/- 57 9/6 
6A7 13 /- 6N7 9 / -I 12SA7 10/6 58 10 /- 

DEMOBBED 
VALVES L o MANUAL 
Giving equivalents of British 
and American Service and 
Cross Reference of Commer- 
cial Types with an Appendix 
of B.V.A. Equivalents and 
Comprehensive Price List. 
We have still some Valves left 
at very old Budget Rates 
(33i°ó) which are actually sold 
at the old price. (1951 rate.) 

Ready for MIDLANDS 

62BT 10'81805 27 .'- 
71A 2 - 807 9'8 
72 10/6 

813 117- 
832 75 - 

73 1016 866A 9'6 
76 9/- 884 21 - 

78 91-, 956 2 - 

81 10/ -' 1;,794126. COMMERCIAL 
84 8!6 1625 9 s T.V. CONVERTER 
84 6Z4 9'6 1626 96 Our converter which fixes to 
117N7 17 - 1901 10 - the side or back of your T.V. 
ll7Z6 7'_ 7193 6 6 i -itl Bice you the new station 
309H 15,'- °001 7 6 or the old by a flick of a switch, 

9005 î 6 You do nothing to your exist- 
801A 7/6 I ing set ; just plug in mains 

and aerial leads:, Suitable 
Also full range of for any T.V. Price 67.10.0. or 
BVA Standard types 30:- down & 6 monthly of 24/ 

of valves, many at 1,,,,,;r1 
NEONriindi atornInl the 

pre- budget prices. Handle. NEW. 24 Watts 300/ SERVICE sill /i TS 
Please order C.O.D. 220 v. 230!250 v. 4 ozs. 9á1n. -long. The -one yoft require enclosed 

Eft. cable. 12 months guarantee, it available in a dozen assorted 
Complete 19/3. Post ll . of otlr. best choice'. 1016: 

30'- 
down 
and 
Six 
m'ly 

of 
241- 

BULLS 
146.HICHST HAALESOIN ewio 

P F C O 
All - in - one 
Radio - meter 
A.C. /D.C. Tests 
everything in 
Radio. Com- 
plete with Test 
prods. Still 
29/6 Post 1/6. 
New Price 32.6 

Q - MAX Chassis 
Cutters with Keys 
Thel easiest and 

cuttingt holes in 
sheet metal. The 
cutter consists of 
three parts: A die. 
a punch and an 

Allen screw.i The operation is 
quite simple. Price incl. key 
lin., 12'4: fin.. 12 4: iin., 13'4 
lin., ]lin. and Ii in., 161- each 
l tin. and 11ín., 18- each: llin 
19/9: 2 3/32in.. 31 9: 21 in.. 36/9 
lin. square, 24.3. Post 1! -. 

9e TUBE CRT 516 Magnetic 4 
v. heater, 4 to 5 kV. E.A.T. 
Int. Octal Base. 

BARGAIN 119/6 Carr. and Crate, 4 6. 

Continued here w. British Trnes next month ! ! Post 9d 
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_ ALPHA 

:nn; 

::VI 
HO 
42 

4(: 

%:' 
.-'.I r. 
617 

aim a 
1,14 
GCa1:T 
Orr, 

iiCa 
60:: 
6(16 

l;FoM 
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FOR VALVES-GUARANTEED NEW AND BOXED 

8 
6 - 
8 8 

11 8 
8'9 

10 8 
68 
8 9 
0 - 

78 ,..8 
8- 
7'- 
9:6 

68 
88 
8.8 
3,-. 

8,6 
8.6 
8 6 
8.9 

108 
T 
10.8 
8'8 
8'8 
86 

716 

8,9 
5- 

8- 
96 
8.8 - 
7 6 
8.6 

10,- 
7'g 
7'3 

98 

GPI 13' 
6F13 13:8 
6F14 12 8 
6Flf 13 8 
601i 4 - 

6H6 3 
6J5rtl'f 5 
6J551 6'8 
6J6 ^ 8 
617(1 8 6 
6K61:T 6 8 
61671:'(. 

5'9 
6K7 6 9 
6K81 89 
IiKBUT 9/6 
6L1 13/8 
6L611 9/- 
61.7M 7/6 
637 7/- 
GQ71'0T 

9'- 
66.471;T 6'- 
6517 7 8 
614117 8- 
1i6.171)'l' 8' - 

6HK7 5'8 
6617 8- 
6857 8 - 
68Q7 9 3 
6867 8 - 
61411'l' 15r - 

6U51 8'8 
01'71 
6V 

9 - 

IiCIl 11' 
"6 

654 8- 
6X51 1:'I' 

79 
7116 96 
7B7 9'- 
7C5 8 8 
7(6 9 
7117 8 - 
7Q7 8. - 
7R7 88 
767 9- 
7Y4 88 
75 10'6 
77 8/- 
80 8i6 

8'ß 
119 29 
O" 39: 

0(m l 56 
9110:: 58 
!MO 56 
!inn; - 
051 

48 
36 

19x 12 8 
ba;'I 12 8 
I 
n 1 e 12 8 

Inl'1:: 11:6 
1'2:1,: .6.9 
32.4117 66 
]SKI'7 9-. 
1'2A17 9'8 
124X 10'- 
12BE6 - 
l:.H'ö 8;- 
12116 5'- 
1215 6;- 
1217 9'8 
19167 9'8 
19Kö 11' 
19Q7 9'8 
1281'7 7:8 
126117 ^'8 
196117 5.8 
19617 8 8 
126167 89 
126Q7 86 
12887 7'8 
2001 10,6 
201'2 121 
2111.1 12 8 
_ 51r,r'I' 8.8 
2.5171:'l' 

10 
n:,'/..If: g 
22'6(1111' 88 
35164;'L' 9 - 

3511'4 10 
35'/,41'l' 9 

501.61'1' 9 
At' l' 8 9 

At'6 PEN ' 

66 
-4T1'4 8-e 
D11731110;- 
EAF49 12'6 
EB41 8'- 

' 11 - 

I 11 6 
i 88 

126 
13 8 

11 c' 10 6 ü4." 10'8 
88 

:I'II 116 
l': 1:3 6 

F.c 70 - 
:' 12 8 
.-n 7 8 
.11 11 8 

I 12 
31 6 

1;Möu 11'- 
y5 I 136 

1:z4n 10 - 
19:7.41 11'- 
1:7..8n 10;8 
E114s 2/- 
IiV91 7,'- 
P11 4 r,p) 

10; - 
12:r2 32/6 
Hl:, 5!- lllr 5/8 
111251,D 

7/8 
111"2I1C 8/9 
Kr::5 8/6 

ST:I14' 10/6 
K'l'66 10/6 
16'r1c61 7/9 
K'l'tc6:; 8'8 
KT'/.41 6_ 
1.6/22u 8.'9 
M114 56 
b1s 5- 
NSn9 12 - 

I'lI 9 - 
PrN2.5 8' - 

Pt: 40 8 8 
Pl. N _.., 

4 - 
13. 6 I".'t'i 13;6 prFl 12/8 

l','1.+:: 12;8 
l'I.1 13'8 
l'1.\. 11'8 

13; - 
1'7"27 5!- 

THE JACKSON B.L. 16 DRIVE 
A general propose slide rule Drive 
for KM./ V.H.F. Units. p)tort -wave 
converters, etc. Printed' th, three 
isibuirs am aluminium, with a 0.100 
seule and provision is made for' 
individual calibrations. 'Pavel'- of 
p' ,inter Olin. Seale plate 711. x 41in. 
5:ale a wr lire 5l in. x 11 in.Pricell. 6. 
MAINS TRANSFORMERS 3 -WAY 

MOUNTING TYPE 
MT1 
Pei,, airy : w00 -220 -240 v. 
Soon, lacy n: 75-0- -275 t 
so M .41, -6.3 v. 4 amp.. 0.4 t 

1112 
p. Both tapped at 4 v. 17,0 ea. 

Primary : 200.220 -240 v. 
Secondx:Ts : 850 -0 -3511 v 
St/ M/,4-0 -8.3 v.4 amp. 0-7 v'. 
r' Will, Butte tapped at -1 e. 17,'6 ea. 
MTS 
Primary : 200. 220 -24(1 v. 
Seeondxry : 30 r. 2 amps. 
'Paps at.:1 V.. 4 v.. G c.. 8 v., 
. y.. I0 V., 15 v., 18 v.,20 v.. 

SPECIAL PURCHASE 
1:.1'.1'.1 AI1TNETLO1JD8FEAKERS 

81955. Bin. r...111,. owing 
Coil L.- ,,,beaker Unit, 7/4 ohms, 
with 1 ",.,.t'ontrol. Friee60' -earl,. * 1t * * * * * 

P1' r 11/6 
P\._ 101 
QWt 7/6 
SP-9 

8 1r2n 8,8 
U22 8/- 
1n25 13/6 
71399 18/8 
1140:; 10/- 
1.464 9,'-. 
1, 13.11 

UR( '41 11, 
UI'H4_ - 

U1'41. 11/8 
ULII 11/8 

V-II 101 
VB_1 3:- 
Vl1f:: 6!9 
VR51 2I- 

A" 1155 718 
N'1156 6/- 
VR57 8,/- 
4'R115 3/8 
V1.1054 3/3 
\'R1i6 3,9 
VR91 5/6 
VR91SY), 

7/8 
4'R92 2/- 
V11.105;30 

7/6 
VR I I6 4,/- 
VBt10 4/- 

RL;r, 
VR137 518 
VR150;311 

8r- 
VP"^ 8/- 
Vs70 3'- 
5°rf2 8 - 
VT50L 
VU30 $/9 
4'l'64 9/- 
VI'I1l 3/8 

I' 1211.4 3'- 
W77 8/6 
\ \'6t 8/- 
X65 10/- 
S66 11/8 
YILi 91- 
If6A(B) 4,,8 
12SC7 8/8 
A7,3 I. 10/8 
51141Y 9,,6 

CHASSIS 
Al umini urn Vndrtlled with Reinforce, 
Corner. Mailable in the following 
size, : 

-x 4' x 9' " ... ... 4!11 ea. 
S "x 6x 9l" ... ... 6 //3 ea. 

10" x 7 s 1. ... ... 7/8 ea. 
.19 ".x .1 °2,t" ... ... 5/0 ea. 
11" - -s2. ... ... 9'9 ea. 
12- 0 á' x 2' - ... ... 84 ea. 
14" s i2 
14 "x L ° 21" ... ...12 /-ea. Ill' -v 6' x 91' ... ... 8/6 ea. 
/16' s In' s 21" 
All are four-Wiled -.ideal for radio 
rest l \ ern, amplifiers, power l.nik., etc. 

DIAL BULBS, ETC. 
6.7 c. .17 A., 15 1,1kí. Ball 

type .41.11.6. .. 61d. ea. 
6.7 v. A.. lu nun. Tubular 

type.31.I:.'. ... .. 8' 6. ea. 
('arlleadlml, or Spot Bulle, 

6.7 volts I8 watts ... 1'- ea. 

6.5 c.." :4., 51. B.C.T. 4d. ea. -.. v. Empire Round .. 3d. ea. 

... 
_ - . Flashlight Enna,. 

Opal .. .. 3d. ea. 
3.ö v. Clear Spot Bulb. I l 

nun. round .. 3d. ea. 
2.5 v. Il mm.. T.d,ul:,r ... 3d. es. 
4 v..;t A., 11.P. s. _. ... 3d. ea. 

CONTROLS WITH Nil I. 1: POLI; 
SWITCH. 25 K oho, h ohms, 
} ,reg shins. i meg ohm,. ohms, 

2 meg ohms. All 4/9 ea. 
CONTROLS WITH SIN, I.C. POLE 
SWITCH. 10 K ohms, Inn K ohms, 
1 meg ohms, l meg ohnts, 1 meg °tins, 
2_meg ohms. All 3/9 ea. 

TELETRON. BAND III CONVERTER 
COIL SET 

Mk. 9 CAHCODE WITH CIRCUIT 
AND PRACTICAL WIRfNlt DIA - 
ORAM. Descriptive leaflet available, 
3d. ea. 
TELETRON FERRITE AERIALS 
Long nd Mol. Wace. 12, 6. Med. 
Wace, 8,6 ea. 

* * * * * * * * 
PUBLICATIONS, ETC. 
No. I24- Beragard',s Radio 

Manual " At A Glance Equiv- 
alents." ..lure than 8,1111 
Valves listed. All EglI Va. 
bait, shown on one line. 
A col., .kir Force. Na1'y, 
types. Complete C'\' 
Commercial Listing ... 5,' -ea. 

No. 134 -F.51. Tuner Construe 
fion, by W.J. May. *Easy 
W Build. Point to Point 
W i ring. *Super H igh Fidelity 
Response. 132 Pages. *All 
Components fur this Circuit 
vailable ex Stock ... 2.'8 ea. 

Noy 138- How to Make Aerials.- 
TV (Band 1 and 3) and 

V.H.F. (Baud 2). Data fur 
all Channels. Ten different 
designs for local and fringe 
areas... ... 

No. 13:5 - -AB Dry Battery Port- 
able Construction. 8implc 
and cheap to build. *Point 
to point wiring. *Dual Fenite 
aerial for high sensitivity ... 2/6 ea. 

No. 1101 -A Comprehensive 
Valve Guide, Book No. 1 ... 5,'- ea. 

Nu. 121 -A Comprehensive 
Valve Guide, Book No. S 
(Characteristics and Base 
(onnecttons) .. , 5;- ea. 

No. 103- Radiofolder "A ". 
The Mister Colour Code 
Iudex for Radio and Tele. 
vision 

No. 111- Radiofolder "E ". An 
1 ;8 ea. 

inexpensive Tape Recercler 2,16 ea. 
* * * * * * * * 
T.S.L. COMPONENTS FOR BERNARD'S 

F.M. TUNER 
V.H.F. Unit. Gorier 1.-pe 

11T840 45'- } 141 P.T. 
Intetddage I.F. Transformer. 

(toiler type í7F376 (11748) 7/- ea. 
Ratio Discriminator Trans- 

former. Gorlertype 1' R P377 101 ea. 
T.B.L. High Stability Resistors. 

Type R. } se. 10% ... ... 84. ea. 
1 w. 10',, ... .. 9d. ea. 

Drilled Chassis ... ... .. 10,'6 ea. 
T.B.L. P.M. Dial. Specially de- 

signed for use with l -1': {41, 
V.H.P. nuit ... .. ... 37;8 ea. 

Control Knobs. Pekal it typo 
4000. Brown with gilded 
centre plate ... ... ... l'8 ea. 

T.S.L. CTROSTATIC LOUD- 
SPEAKERS 

TypeLSH100. Size 511, x 4in, s fin. 
Capacity 1,10014F. D.C. colts 69 ruas. 
Audio volte GO max. e0'eetive. Test 
voltage 140 v. 50 c,'er. Prise 21,'- (not 
subject to P.T.). 
Type 1188 75. Size . ".in. x 71 x }in. 
Caplclty 800 p16. D.C. volt: 10 1(405. 
Audio volte 60 max. rlTectire. Test 
voltage 440 e. 50 c;c,. Price 12,8 
(notsnbject to S' T.). 
WHEN ORDERING PLEASE QUOTE " DEPT. P.W." 

2'8 ea. 

T.I.L. Electrostatic Speakers reprndoee 
those missing frequencies beyond 
8.10 Kc is and reproduce frequencies If 
to 20 Kc /s. By adding one or more of 
them units to existing domestic loud- 
speaker systems, the remarkable quality 
of the V.H.F. transmission end the 
superb brilliance of modern 1.I'. 
recordings can be faithfully reproduced. 
Full instructions for incorporating these 
speakers Into existing installations are 
included with every speaker. 
Hurts Type W99 Condensers. 

.002 mfd. 350 v., .005 mid.. 
150v...001 mfd. 350 v. all 68. ea. 

Hunts Type A305 Condenser. 
.05 mfd. 250 v. .. . 6d. ea. 

TEC Metalmite Type CP335. 
.02 mfd. 350 v. 86. en. 

Dryden by Exide Hand Lamp, 
Type 611500. Listed at 
24/3 plus tax. Our Price 15,'- ea. 
1Prlce includes Bulb -Bat- 
tery, Type L14, extra) 

Westector Type \1'X41, Wire 
ends 

Assorted Resistors (ail Brau,l 
Nee)... ... per 100 20;. 

ERIE CERAMICONS , 10% 
Type 5750 K. 12 pF, 39 pF, 

5 pl'. 1i.111 F. 
Type 57511M, ISO pF. .. 
Pencil Rectifiers, Type 1111 
Ampl ion Volume Controls, 

2 meg. H.P.S. 
Extension Speaker Vol UMW 

Controls ... ... 
Open type Tag Board, Ixk,, 

nine components, with fixing 
feet. Size 4in. x 21111. ... 96. en. 

Vibrator Clips (Standard) 56. ea. 
Double Fuse Holders, Panel 

Mounting, for two II in. fuses 

66. e . 

2a- CI. 

3/6 Cl, . 

1,!3 ea. 

PUSH BACK WIRE 
Colours available : White, 

Yellow, Brown, 111,10k, 1'11,14, 
7 and 14 stranded 

NINE -INCH TUBE MASKS 
White (Soiled Condition) ... 
INDICATOR LAMPS 
Single bole fixing (Red only)... 
Spring fixing type 
"Aerovox Condenser Clips 
Paper Block, 10 mfd., 450 v. 
JUNCTION BOXES 
Type 55/2234, 20 way 
RECORDING TAPE, 1,200 ft. 
"PureWne" ... 
NEEDLE CUPS ... ... 
For dram Needles (Bakelite) 
Alladin Coil Former tin., com- 

plete with Iron Dust Cores... 
Alladin Coil Formers }tn., corn 

plete with Iron Dust Cores... 
Ceramic Coil Formers, ;in. dIa. 

lin. long 4 Ribs 
Paxolin Coil Formers fin. dia., 

20n. long. These have been 
removed from R.A.F. Beam 
Approach Equipment and 
are in some cases complete 
with Trimmer( 

Crystal Diodes, Plastic t';trc. 

Rufgin 7 Pin Plug and Socket 
Bulgin Choke 10 MIA. IS 11. 

total resistance 3,700 ohms 
with Tap at 1,800 ohms ... 1'9 ca. 

I.F. TRANSFORMERS 
Radiocraft 1,F.s. 465 Kr'. 

with cumpres.ion trimmer.. 
solid construction, a real 
quality lut,. Size : 3.1 in. s 
1.7/ 101,1 ... .. ... 12'- lr. As shove, 100/117 Kc ¡a ... 12'- 

Philips Ro,md Type, 470 K,- a 9,'. pr. 
Wearite TI-le Sut .1 and 5ír', 

465 K,'= 
Surplus 'r, . I, .0 8 ;9í'r. 

2(8 ca, 

2d. yd. 

4/9 ea. 

3,- es. 
Od. ea. 
Id. en. 
4/- ea. 

1/6 m. 

17/8 ea. 

1d. en, 

9d. ea. 

Od. en. 

4d. ell. 

3d. ea. 

1/- ea. 
1'0 en. 

5/6 VINCES CHAMBERS 

VICTORIA SQUARE 

LEEDS I. 

TERMS Cash with order or C.O.D. Postage and Packing 
charges extra, as follows : Orders value_ Io /- add 9d. 
20'- add I - ; 40- add 1/6 ; E5 
add 2 - unless otherwise stated. 
Minimum C.O.D. fee and 

postage 2;3, 

MAIL ORDER ONLY 
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TELETRON MK 2. BAND III CONVERTER COILSET 

The Teletron Mk. 2 con- 
verter uses a high gain 

Cascode connected twin 
triode in a fully neutralized 
circuit, which is provided 
with a high frequency com- 
pensating Inductor, and 
coupled via a special net- 
work to a triode -pentode 
mixer, whose output can be 

adjusted to any channel in 

Band I. 

Circuit Diagram 3d. 

t1 

t 

S :MPLE 
CONSTRUCTION 

COMPLETE WIRING 
DIAGRAM 

HIGH GAIN - LOW 
NOISE 

Thousands of Mk. 2 Con- 
verters are now providing 
the I.T.A. channel 9 pro- 
gramme at ranges of up- 

wards to 60 miles from the 
Croydon Transmitter. 

COMPLETE PRECISION 
COILSET - - 17/6 

For Channels 7, 8 and 9 

Available from leading component stockists 

Trade enquiries to sole distributor : S. MOZER, 95 Kendal Ave., London, N.18 EDM. 7707 

THE TELETRON CO., LTD., 266 Nightingale Rd., London, N.9. HOW. 2527 

R.S.C. MAINS TRANS 
Interleaved and impregnated.. Prim- 
aries 200-230-250 v. 50 e,s Screened. 
TOP SHROUDED DROP THROUGiH 
250-0-250 v. 70 mA. 6.3 v. 2.5 a... ... 13/9 
250-0-260 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a... 16/9 
300-0-300 v. 70 mA, 6.3 v. 2.5 a ... ... 16.9 
350-0-350 v. 80 mA, 6.3 v. 2 a, 5 v. 2 a... 18/9 
250-0-250 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a ... 2219 
300-0L300 v. 100 mA, 6.3 y. 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 
350-0-350 v. 100 mA, 6.3 v. 4 a. C.T. 

04-5v.3a.. . .. ...23/9 
350-0-350 v.150 mA, 6.3 v.9 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 21-3-3in. ... .. ... 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.-4 v. 4 a. 

C.T. 0-4-5 v. 3 a ... .. ... 28/9 
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 v. 4 a, 

C.T. 0-4-5 v. 3 a .. .. ... 28 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 
350-0-350 v. 150 mA. 6.3 v. 4 ft. 5 v. 3 a. 33,9 
425-0,425 v. 200 mA. 6.3 v. 4 a, C.T. 

6.3 v. 4 a, C.T., 5 v. 3 a. Suitable 
Williamson Amplifier, etc. ..: ... 48/9 

450-0-43 0 v. 250 mA: 6.3 v. 6 a, 6.3 v. 6 a, 
8918 

E.H.T. TRANSFORMERS 
2,500 v. 5 mA, 2-0-2 v. 1.1 a, 2-0-2 v. 

1.1 a for VCR97, VCR517, etc. ... 38/6 

ELLMINATOR TRANSFORMERS 
Primaries 200 -250 v. 50 c /s, 120 v. 40 mA 7/9 
130 v. 50 mA, 6 v. 3 a ... ... ... 14'9 

SMALL POTTED MAINS TRANS}... 
Removed from New Ex -Govt. units, 

Primary 0- 200 -230 -250 v. Secs. 250-0- 
250 v. 60 mA. 6.3 v. 2 a, 5 V. 2 a. 

1 1 9 Size 31 x 41 x 3in. ... ... ... 

RADIO SUPPLY 
32, THE CALLS, LEEDS, 2. 

FORMERS (GUAR/ANTFF:D) 
FILAMENT 'lit ANSFORHERS 
All with 200-250 v. 50 e s primaries 6.3 v. 
1.58.59 : 6.3 v. 2 a, 7 6: 0-4-6-3 v. 2 a. 7,9 
12 v. 1 a. 7 11 : 6.3 v. 3 a. 8 11 : -6.3v.6a, 
17/6 7 12 v. 3 a or 24 v. 1.5 a. 17.6. .. 

CHARGER TRANSFORMERS 
All with 200 -230 -250 v. 50 e s Primaries 
0-9 -15 v. 11 a, 11'9: 0 -9-15 v. 3 a. 18/9 : 

0- 3.5 -9 -17 v. 4 a, 17 9 : 0 -3.5 -9 -17.5 V.'4 a, 
18i 9 : 0-9 -15 v. 5 a. 19'9 : 0 -9 -15 v. 6 a.22/9. 
SMOOTHING CHOKES 
250 mA 5 H 100 ohms ... ... ... 11 /9 
150 mA 7 -10 -250 ohms ... ... ... 11'9 
100 mA lO H 200 ohms ... ... ... 8/9 
80mA10H350 ohms ... ... ... 5/6 
60mA10 H400 ohms ... ... ...4.11 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 ; 1 for 

3S4, etc. . ... ... 3/9 
Small Pentode 5,0000 to-3 ti ... 3.9 
Standard Pentode, 5.0000 to 30 ... 41) 
Standard Pentode. 7 8,000 tIto 30 ... 4 9 
Standard Pentode, 10,000 0 to 30 . 4:9 
Multi -ratio 40 mA, 30: 1. 45 : 1, 

60 1. 90 : 1. Class B Push -Pull ... 5/6 
Push -Pull 10-12 watts 6V6 to 30 or 

150. Sectionally wound .. 16.9 
Push -Pull 10 -12 watts to match 6V6 

to 3 -5-8 or 15 p ... 16:9 
PuSh -Pull 15 -18 watts. 6L6, KT66 . 22; 9 
Push -Pull 20 ' watts, sectionally 

wound 6L6,'KT66, etc.. to 3 or 150 971 
Williamson type exact to spec. ... 851 - 

SILVER MICA CONDENSERS. 5, 10, 
15, 20. 25. 30. 35, 40. 50: 100, 120, 150, 200. 
230, 300. 400, 500. 1.000 (.001 mfd.), 2.000 pfd. 
(.002 mfd.). 6d. each : 3,9 doz. One type. 
H.T. ELIMINATOR AND TRICKLE 
(7I(ARGER KIT. Input 200 -250 v. A.0 
Output 120 v. 40 mA. Fully smoothed and 
rectified supply to charge 2 v. accumulator 
Price with louvred metal case and circuit, 
29/6. Or ready for use, 8'8 extra. 

CO. (Leeds) LTD. 
(For Terris see full page advert.) 

MANUFACTURER' '' S RPLUS 
MAINS TRANSIORMERS. Primaries 
200 -250 v. 50 e s. Fully shrouded upright 
mounting 425 -C -425 v. 150 mA. 6.3 v. 3 a, 
5 v. 3 a, 2911. Clamped type 250 -3 -250 v. 
70 mA, 6.3 v. 2.5 a, 919, post 2 -. 

EX-GOVT. TRANSFS, 230./250 V. 50 e cs. 
24 v. la, 719 ; 8.8 v. 4 a. 9:9 : 460 v. 200 mA. 
6.3 v. 5 a. 25/9 ; 325-0-325 v. 150 mA, 6.3 v. 
4-0 a, 5 v. 2-3 a, 26/9. 
EX-GOVT. SMOOTHING CHOKES 
250 mA, lO H 50 ohms ... ... ... 14'9 
150 mA. 10H 100 ohms ... ...119 
150 mA. 6 -10 H 150 ohms Trop. ... 6 9 
100 mA, 10 H 150 ohms Tropicalised ... 3 11 
L.T. type 1 amp. 2 ohms ... ... ... 2 9 

EX-GOVT. METAL BLOCK (PAPER) 
CONDENSERS. 

4 add. 500 v., 2/9 : 4 mfd. 1.500 v., 4'9 
8-8 mid. 500 v.: 8/9 : 9 mfd: 500 v:. 5.9 ; 

15 mfd. 500 v., 8/9. - 

EX-GOVT. E.H.T. ,SMOOTHERS 
.02 mfd. 8,000 V: cans, 1111: .25 mfd. 
9,000 v. Blocks, 49: .5 mfd.' 2,500 v. 
Blocks. 3/9 ; .5 mfd, 3,500 v. cans, -3 3 ; 

1.5 mfd. 4,111 v. Blocks. 5/9. 
CONTROL PANEI, with six position, 
3 wafer Yaxley switch, pointer knob. 
2 S.P.S.T. switches, various plugs and 
sockets. Only 1 :8. 

EX -GOVT. UNIT RDF1. Brand new, 
cartoned. Complete With 14 valves, 
E.H.T. rectifier, Mains Trans., Choke. 
etc., etc. Only 30/ -, carr. 8/6. 

EX- GOVT. VALVES (NEW) 
1T4' 7/9 6V6GT 819 6AT6 719 
1115 7/9 6X5GT 7/9 EL32 3/9 
1S5 7/9 807 7/9 EF36 49 
5Y3G 8111 12A6 7/9 E1391 81 
5240 9/9 15132 419 EF91 7.9 
0K7G 5111 2524G 9/9 KT66 119 
6108G 9/9 35/.4GT 10 /8 KT44 8,9 
6SN7GT 8/9 6L6G 11/9 SP41 1/11 
6F6G 7/9 M114 419 SP61 2 9 
EF39 519 1030033 8/9 PX25 14/9 

111,28 UNITS ' BRAND. NEW. 
('ARTONED. Only 29/6. Carr. 2/6. 
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TRANSFORMER SNIP 
1116 

Post 
F u l l y l y shrouded - standard 
200 -250 v. pri- 
mary 280 -0- 
280 at 80 
m a. 6.3 v. at 
3 amp.. 5 V. 
at 2 amp. 

THE TWIN 20 
This is a complete fluorescent 
lighting fitting. It has built -in 
ballast and starters - stove 
enamelled white and ready to 
work. It is an ideal unit for the 
kitchen, over the work -bench. 
and in similar location. It uses 
two 20 -watt lamps. Price, com- 
plete less tubes, 29,6. or with 
two tubes. 39/6. Post and in- 
surance 5; -. Extra 20 -watt tubes, 
716 each. 

MAINS -MINI 
Uses high -efficiency coils- covers 
long and medium wavebands 
and fits into the neat white or 
brown bakelite cabinet -limited 
quantity only. All the parts, 
including cabinet, valves, in fact, 
everything, 84110!0. plus 316 post. 
Constructional data free with the 
parts, or available separately 1 6. 

R1155 YOURS FOR £3 
ani 12 monthly pa, meats of 11/6 

he R1155 is considered to be one 
of . the finest communication 
receivers available to -day. Its frequency range is 75 kc s to 18- 
Mc s. It is complete with 10 valves 
and is fitted in a black metal case. 
Made for the R.A.F. so obviously 
a robust receiver which will give 
years of service. Completely 
overhauled and guaranteed in 
perfect working order. Price 
£8.19.'6. or H.P. terms if required. 
Carriage and Transit Case 15:- extra. Mains Power Paek, 
with built -in speaker, £5 10 -. or 
in polished cabinet, £6,15. -. 

12" TELE- CABINET 
Veneered and polished- perfect. 
New and unused. 15, -, plus 3.11 

32/6 
Pot the benefit o 
those who already have a loud - 
speaker and odds 
and ends. the , "1956 
T.R.F." is available 
in basic form. This 
contains all the 
essential item's, 
i.e., prepared metal chassis, 3 valves, mains trans- 
former, gang condenser, coil, volume control, valve 
holders, smoothing condenser, bias condenser, 6 
paper and metal condensers, 7 resistors and data. 
The total list value of all the items is 52/6, but as a 
Special Offer to publicise the set, we offer all for 
32;6, plus 2/6 post and insurance. 
Remember, if pleased with results you can add the 
extra parts to make the "de luxe" set as illustrated. 

1956 T.R.F. 

-THIS MONTH'S SNIP 
The " ESTRONIC 
Band III Converter 

To -day's best value 
in Band IH con - 
verters suitable for 
your T.V. or money 
refunded. Complete 
ready to operate. 
59 6 non mains or 
85'- mains, post 
and insurance 3,6. 

CABINETS FOR ALL 
We undoubtedly hold the 
largest stock of cabinets 
in the country. All are 
made of the finest ply- 
wood, veneered and pol- 
ished and all radio and 

motor boards are left un- 
cut to suit your own 
equipment. The top one 
is The Bureau, walnut 
finished and highly pol- 
ished, size approximately 
301n. high, 32ín, wide, 
and 161n, deep. Price 
14 guineas plus 15; -post. 

INTERCOM --Home or OfIlee 
This Is a two- station "master" unit comprising an 
A.C. mains operated push pull amplifier with built -in 
P.M. speaker which acts as microphone or loud- 
speaker, depending on whether switch is set to "talk" or 'listen." Needs only another P.M. to act 
as "slave." Complete in polished cabinet ready to 
work. Price only £4,19.6. plus 3,6 carriage and 
insurance. 

GRAMOPHONE AUTO- CHANGER 
The latest model by 
very famous manu- 
facturera. 3 -sired with 
crystal turn-over pick- 
up, brand new and 
perfect, in originát 
cartons. Price 01.5:0. < 

carriage, fns., etc., 76, 

NEW AMERICAN EQUIPMENT 
INSERT MICROPHONE 
Ref. No. Mie 253 -A, a really beauti- 
fully made magnetic mike of little 
over lin. in diameter. Price 816, post free. 
LOW -HIGH ADAPTOR 
Changes low resistance headphones 
to high resistance. Ref. No. MC- 
385-C, standard jack plug fitting. 
Price 46 each. 
PUSH PULL OUTPUT TRANS- 
FORMER 
Potted Midget type standard match- 
ing. Ref. No. 866. Size lin. x lin. 21ín. 
Price 8/6 post free. 
PUSH PULL INPUT TRANS - 
FORMER - 
Potted Midget type Ref. No. 4358. 
Size lin. x lin. limn. Price 6/6, post 
free. 

SERVICE DATA 
100 service sheets. covering British re- ceivers which have been sold in big quantities and which every service engin- eer is ultimately bound to meet. The following makers are included : Aero- dyne, Alba, Bush, Cossor, Ekco, Ever - Ready, Ferguson, Ferranti, G.E.C., H.M.V., Kolster Brandes, Lassen, Mc- Michael, 

Pye. Ultra. Undoubtedly a mine of information invaluable to all who earn their living from radio servicing, Price £1 for the complete folder. 
Our folder No. 2 consists of 100 data sheet, covering most of the popular American T.R.F. and superhet receivers "all dry, etc., which have been imported into this country. Names include Sparton, Em- merson, Admiral, Crossley, R.C.A.,Victor, etc. Each sheet gives circuit diagrams and component values, alignment pro- cedure, ete., etc. Price for the folder o; 
100 sheets is £1, post free. 

THE CLEVELAND ORGANTONE 
5 valve superhet 
covering Song, 
Medium and 
Short waves, 
Miniature valves -low loss coils 
-Permeability- -tuned I.F.S. - 
full A.V.C. - 
variable nega- 
tive feedback - 
gram. position - 
4 watts output -particularly fine tong Price £11/10/0 Carriage and Insurance. 
7Ü. 

MULTI -METER KIT 
Parts suitable for 
making a multi - 
meter to measure volts. milliamps 
and ohms. Kit 
containing all the essential items 
including moving - coil meter. 
resistors, range 
selector, calibrat- 
ed scale, etc.. etc., is only 15. -, plus 1' 
post and packing. 

ELECTRONIC PRECISION EQUIPMENT, LTD. 
Post orders should be addressed to E.P.E. LTD., Dept. 5, 123 Terminus Road, Eastbourne. 

Post enquiries to Eastbourne with stamped envelope, please. 
42.48, Windmill HRH,' 152 -3, Fleet Street 29,Stroud Green Rd., 249 

' 
Kilburn 

Kilbu rn. 
Kilburn igh 

Phone : RUISLIP 5780. f Phone FI,Eet 2833 Phone: ARChway 1040 
Ruislip, Middx. E.C.4. Finsbury Park, N.4. b 

Half day, Wednesday. , Half day, Saturday. Hall' day, Thursday. MAIda Vale 4921. 
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Bring your equipment up-to-date with 
REPLACEMENT PICK -UP HEADS 

If you have o You need a 

COLLARD 
RC 532 
AC 534 
AÇ. 3/534 
3 RC 532 
Studio Pick -up 

HGP 37-1 

COLLARO 
OR 

HGP 41-I 

3 RC 511 

3 RC 531 

AC 3/511 
AC 3/531 
3 RC 521 

If you already own a fine radiogram or record- player you now 
have the opportunity of rejuvenating it -of bringing it right up to 
date for a quite modest sum. The latest types of Acos Hi -g crystal 
pick -ups are now available in a range of specially designed "plug - 
in" models to suit most famous makes of record reproducing 
equipment. These Acos' Hi -g" pick -ups, you will find, represent 
a truly phenomenal advance in pick -up design -with regard too 

both reproduction and tracking characterics (so important with 
many of the new microgroove recordings). Ask your Dealer! 

HGP 37 -1 Collaro 
A Hi -g pick -up head incorpor- 
ating the HGP 37 -1 turnover 
cartridge with cantilever 
sapphire styli. Designed for 
both standard and micro- 
groove records. 
Ask for Data Sheet No. 4800 

GARRARD 
RC 75M 
RC 80M 
RC SO 

RC III 
TA Player HGP 37 -1 Garrard 

A Hi -g pick -up head incorpor- 
ating the HGP 37 -I turnover 
cartridge with cantilever 
sapphire styli. Designed for 
both standard and micro- 
groove records. 

RC 72 
RC 72A 
RC 75A 
RC 80 
Model M Unit 

EURNE -JONES 
Pick -up 

ACOS GP 20 
Pick -up Arm 

GARRARD C TYPE 
Adaptor 

GP 19 Heads 

HCF _?-1 

HGP 63-1 Garrard 
As HGP 37 -1 but slightly 
longer. 
Ask for Data Sheet No. 5000 for 
both heads. 

HGP 41 -1 
Separate Hi -g plug -in type 
heads for standard and micro- 
groove records incorporating 
the crystal unit as used in the 
HGP 39 -1 above. Available in 
cream or walnut. 

HGP 39 -1 

Hi -g pick -up heads incorporating 
cantilever sapphire styli. Separate 
heads for standard and microgroove 
records. 
Ask for Dato Sheet No. 4400 

HGP 35 -1 

Separate plug -in type Hi -g heads 
for standard and microgroove 
records; fitted with cantilever 
sapphire styli. The crystal unit is 

identical to that of the HGP 39 -1 

above. 
HGP 45 -1 

As HGP 35 -1 but slightly longer. 
Ask for Data Sheet No. 5600 for both 
herds. 

HGP 57 -1 

As HGP 41 -1 above but shorter. 
In walnut only. 
Ask for Data Sheet No. 5400 for 
both heads. 

HGP 55 -t 
Hi -g pick -up head incorpor- 
ating cantilever sapphire styli. 
Separate heads for standard 
and microgroove records. 
Ask for Data Sheet No. 5300. 

Price 32/6 (plus 12/6 P.T.) for all types except 

HGP 39 Models which are 32/- (Plus 12/4 P.T.) 

e e always well ahead 
ACOS devices are protected by patents, patent applications and registered designs in Great Britain and abroad. 

COSMOCORD LTD ENFIELD MDX. ENField 4022 
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V.H.F. Demonstration 
THE servicing of V.H.F. /F.M. receivers was 

demonstrated on a small scale at last 
year's show, under the auspices of BREMA. 

These demonstrations are now to be considerably 
extended in accord with the growth of the BBC 
V.H.F. service in the provinces. The demon- 
strations will be much more detailed than those 
at Earls Court and each will occupy a full day. 
The first demonstration will be in the North -East 
area, served by the BBC transmitter at Pontop 
Pike, and it will appeal to service engineers. Very 
comprehensive lectures and actual demonstrations 
of servicing will be given in Newcastle -on -Tyne 
in mid -February, and admission will be by ticket 
available from BREMA at 59, Russell Square, 
London, W.C.1, whose sub -committee are 
arranging the lectures and demonstrations. 

POLICE MESSAGES ON TV 

THERE are reports in some of the national 
newspapers that police messages have been 

picked up on the sound channel of TV receivers 
in the London area. Police radio signals operate 
on a wavelength between 95 and 100 Mc /s, and 
make use of frequency modulation, and it seems 
somewhat surprising that such signals should be 
received on A.M. receivers which are, of course, 
tuned to a different frequency. It is well known 
that a Band I superhet TV receiver could pick up 
the signal if a harmonic of its oscillator was in 
syntony with the police signal, and produced 
an intermediate frequency approximating to that 
of the receiver. No doubt there are other 
explanations. We should be glad to hear from 
any reader owning a TV receiver who has 
received such police signals. 

A TECHNICAL PUBLICATIONS ASSOCIATION 

INSTRUCTION manuals, whether for radio, 
TV, motor -cars, sewing machines or any 

other piece of apparatus, are usually badly 
written, badly presented, and omit information 
which would enable the owners to carry out minor 
repairs themselves. Few instruction manuals on 
radio and TV receivers, for example, give circuit 
diagrams and component values. They do not 
give a list of possible faults and methods of 
checking them. They are mostly confined to 
installation and operation, the object being, of 
course, to force the user into the hands of the 
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dealer. It is generally conceded that service 
charges are too high, and in some cases the 
dealer takes advantage of the trade monopoly 
granted to him by the manufacturer to extract 
extortionate charges. 

There has recently been formed a technical 
Publications Association, and the object of it is 
to establish recognised standards of competency 
for technical writers and illustrators. It is 
collaborating with the City and Guilds of London 
Institute and other educational authorities with 
a view to establishing national examinations and 
certificates. 

The preparing of instruction handbooks and 
manuals is now a recognised profession and 
industry, but all too often the job is given to those 
without technical qualifications. The Association 
proposes to arrange lectures and organise visits 
to printers, process engravers and others engaged 
in book preparation. Whilst the training of those 
whose job it is to write instruction manuals is an 
important task, we feel that the Association will 
fail in its object, for if a man has not a natural 
gift for writing or illustrating he will not gain it 
by membership of an association. You cannot 
train a man to be a writer or technical illustratpr. 
Writing comes from knowledge, not from 
training, and the grammatical construction of 
sentences and the orderly and logical arrangement 
of the text of a manuscript should come from 
general education, which it is not the object of 
any association to provide. 

The greatest obstacle, however, to the success 
of the scheme is the attitude of the trade itself, 
which is to keep service information out of the 
hands of the general public and to place it in the 
hands of retailers and service engineers. The 
trade itself instructs its agents and dealers in 
servicing matters. Unless the Association can 
persuade the trade that this is wrong, its efforts 
will be abortive. Our criticism here applies not 
only to the radio trade but to all other trades, 
and particularly the automobile, motor cycle 
and cycle trades. The new association is non- 
profit making, and membership is graded accord- 
ing to experience and qualifications, the active 
grades being Student, Associate, and Full 
Member. Nevertheless, the Association is a move 
in the right direction. and in time should 
provide a pool of writers upon which the 
trade can draw. -F. J. C. 
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Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

Broadcast receiving licences in 
force at the end of October, 1955, 
in respect of wireless receiving 
stations situated within the various 
postal regions of England, Wales, 
Scotland and Northern Ireland. 
The numbers include licences issued 
to blind persons without payment. 

Region Number 
London Postai ... ... 1,425,508 
Home Counties ... 1,373,745 
Midland 1,102,014 
North Eastern ... ... 1,448,590 
North Western ... ... 1,107,140 
South Western 898,147 

ounties and Border Cow. 656,873 

Total England and Wales ... 7,921,017 
Scotland ... ... ... 993,461 
North Ireland ... ... ... 215,745 

.Grand Total ... ... ... 9,130,223 

Crystal Controlled Radar for Jan 
Smuts Airport 

THE Jan Smuts Airport, the 
largest civil airport in the 

Union of South Africa, is to be 
equipped with the latest Marconi 
multi -purpose radar. The contract 
io valued in the region of £40,000. 

Marconi's are to supply their 
Type S.232 radar, together with 
four display 'consoles; ancillary 
equipment and test gear. The 
equipment is generally similar to 
that manufactured for use at 
London Airport. 

The Type S.232, which was 
announced early this year, is 
claimed to be the only crystal 
controlled radar of its type in the 
world. Operating in the 500 -610 
Mc /s band, it is virtually unaffected 
by rain and cloud, conditions which 
canon occasions hamper operations 
on the centimetric bands. 

E.M.I. Suppliers, Ltd. - New' 
Appointments 

TT is announced by E.M.I. Sup- 
pliers, Ltd., that Mr. Kenneth 

Moore has now been appointed 
manager of their Trade Division, 
in succession to Mr. N. LeGassicke, 
who has left the company to take 
up an important appointment in 
the U.S.A. 

Mr. Moore, who was educated 
at the City of London School, 
has been an executive in the 
company for some time past. From 
1932 to 1941 he was connected 

By " QUESTOR " 

with the electric lamp industry. 
Since 1945 he has devoted his 
activities to the promotion of 
sales in world markets in the 
electrical and engineering fields, 
having served as sales director 
on the board of a large engineering 
concern, and before taking up his 
present appointment was the export 
manager of Electronic Tubes, Ltd., 
of High Wycombe -an associated 
company of Electric and Músical 
Industries, Ltd. 

Also newly appointed as assistant 
manager is Mr. Max H. Moss, who 
has been a prominent personality 
in the Trade Division for a number 
of years. Prior to that he was in 
the export department of a radio 
manufacturing company. 

B.I.R.E. 

THE following meetings will 
be held.during January, 1956 : 

London Section. Wednesday, 
January 25th, 6.30 p.m., at the 
London School of Hygiene and 
Tropical Medicine, Keppel Street, 
Gower ,Street, W.C.1. Symposium 

on Electronic Methods of Pictorial 
Reproduction : " Facsimile Com- 
munication," by H. F. Woodman 
and P. H. J. Taylor ; " Facsimile 
Transmission of Weather Charts," 
by J. A. B. Davidson ; " Tone 
Reproduction with Electronic 
Stencils," by R. Lant, Ph.D. ; 

" Electronic Engraving," by G. S. 
Allen. 

North -eastern Section. Wed- 
nesday, January 11th, 6 p.m., at 
the Institution of Mining and 
Mechanical Engineers, Neville 
Hall, Westgate Road, Newcastle - 
upon -Tyne. " Some Interference 
Problems Associated with the 
Television Service," by J. C. 
Belcher (Graduate). 

West Midlands Section. Wed- . 

nesday, January 11th, 7.15 p.m., 
at Wolverhampton and Stafford- 
shire Technical College, Wulfruna 
Street, Wolverhampton. " Com- 
puter Control of Machine Tools," 
by H. Ogden. 

Scottish Section (Glasgow). 
Thursday, January 12th, 7 p.m., 
at the Institution of Engineers and 
Shipbuilders, 39, E l m bank 
Crescent, Glasgow. " Peaceful 
Uses of Atomic Energy," by Dr. 
K. G. McNeill. (Edinburgh.) 
Friday, January 13th, 7 p.m., at 

A bust of Guglielmo Marconi being unveiled in the Hall of Fame 
of the Engineering Societies Building in New York. On the right 
are Marchese Giulo Marconi rand Mr. McGonigle, President of thew 

Veteran Wireless Operators Association. 
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the Department of Natural Philo- 
sophy, The University, Edinburgh. 
Details to be circulated by local 
secretary. 

South Wales Section. Wednes- 
day, January 25th, 6.30 p.m., 
at the University College of South 
Wales and Monmouthshire, Car- 
diff. " Magnetic Amplifiers," by 
0. f. Butler, Ph.D. 

LI Million Radar Contracts 
ORDERS for airfield control 

Radar Mk. VI equipment, 
manufactured by A. C. Cossor, 
Ltd., now exceed £1 million. Five 
are operational, including three 
overseas fittings -the Zurich in- 
stallation, and two military versions 
for the Royal Netherlands Air 
Force -and 12 are still in process 
of manufacture for customers, in- 
cluding the Ministry of Transport 
and Civil Aviation and the Ministry 
of Supply. A number of major 
airports will be fitted, and already 
the installation at London Airport 
with its 14ft. diameter dish -aerial 
is a distinctive landmark to many 
thousands who use this airport or 
pass by it. 

The A.C. R. Mk. VI -an S -Band 
(10 cm.) surveillance radar -pio- 
neered M.T.I. operation and fixed 
coil displays and is used for short - 
and medium -range cover of an 
airfield and its approaches. It can 
be operated independently of any 
other radar, or in conjunction with 
Precision Approach Radar (PAR) 
to form a complete Ground 
Control Approach (GCA) system. 

Radiotelegraph Circuit with 
Cambodia 

CABLE & WIRELESS, LTD., 
announce that a direct radio- 

telegraph circuit for the exchange - 

of international traffic with Cam- 
bodia . has been opened between . 
Hongkong and the Cambodia 
Administration's station at 
Pnompenh. 

Coventry's Business Radio 
AT the Leofric Hotel, Coventry. 

on December 6th, the voice of 
Harry Secombe, the celebrated 
radio and television comedian, who 
is appearing at the Coventry 
Theatre in the " 1955 Birthday 
Show," was 'the first to be heard 
over a newly inaugurated com- 
munal business radio system which 
the Cambridge firm of Pye Tele- 
communications, Ltd., has set up 
at Meriden, the traditional centre 
of England, which is six miles 
outside Coventry. 

The business radio station, which 

PRACTICAL WIRELESS 

is an extension of the well -known 
police, taxi and ambulance radio- 
telephone schemes, is designed to 
enable industrialists who want to 

control their fleets of vehicles to do 
so both economically and efficiently 
over an area extending from 
Leicester to Wolverhampton. 

The first two firms to use the 
new facilities are the Standard 
Motor-Co. and the Rootes Group. 
Plans are already well advanced 
for a further half -dozen users to 
share the new station, which is 
capable of accommodating an 
almost unlimited number of others. 
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A morning schedule is being 
operated. 

Tariffs are the same as for traffic 
on the Aden- Mukalla circuit (which 
opened in 1936) and at present are 
2s. 7d. a word ordinary rate from 
Great Britain and Is. a word 
between Aden and Mukalla. 

E.M.I. Link with U.S.A. on 
Automation 

LATEST move in the automation 
field is the newly -concluded 

agreement between the E.M.I. 
Group and the influential Cin_ 
cinnati Milling Machine Co. of 

The Electronics Laboratory in the new North -rest 
Technology at Dartford. 

U.K. Trade Correspondent in 
Newfoundland 

THE Board of Trade has ap- 
pointed Mr. H. T. Renouf as 

United Kingdom Trade Corres- 
pondent in Newfoundland, to 
replace Miss W. Caldwell, M.B.E., 
who has retired. 

Mr. Renouf's address is : New- 
foundland Board of Trade, Water 
Street, St. John's, Newfoundland. 

New Wireless Circuit in Middle 
East 

A NEW wireless telegraph circuit 
is now being operated beween 

Aden and Meifaah, in the Eastern 
Aden Protectorate. The Aden end 
is operated by Cable & Wireless 
(Mid -East), Ltd., and the Meifaah 
end by signallers of the Hadrami 
Bedouin Legion. 

Our next issue, dated March, 
1956, will be on sale on 

Tuesday, February 7th 

Kent College oí 

U.S.A. This agreement provides 
for the integration of the study and 
development of electronic machine - 
tool control equipment on the part 
of these two important specialist 
firms. 

The Cincinnati Co. has an 
unrivalled world -wide reputation 
for milling and copying machines, 
while the activities of the E.M.I. 
Group coser all aspects of elec- 
tronics, including automation, gun- 
fire control computers, radar and 
navigation equipment and trainers. 
telemetry transmitters and guided 
missiles. 

It was recently made known that 
E.M.I. have installed in a Norwich 
factory the first example of elec- 
tronic analogue machine -tool 
control ever to leave the develop- 
ment laboratory of its designers 
and go to work on routine produc- 
tion in the factory of an inde- 
pendent user. 
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MANY users of tape recorders are interested in 
recording a favourite radio programme ; there 
are several ways in which this can be done. 

(a) A specially designed tuner, T.R.F. or superhet, 
can be constructed. This gives excellent results, of 
course, but is necessarily expensive. 

(b) The extension L.S. terminals of the domestic 
receiver can be connected to the recorder input. This 
is a very useful method, but uses some needless 
mains power, and requires a monopoly of the set 
during recording. 

(c) The microphone can be placed near the set 
speaker. While suitable for " emergency " recordings 
at very short notice, this method has many draw- 
backs, not least being the fact that the microphone is 

live, so that everyone in the room has to remain silent 
during recording. Also far more distortion is possible 
due to the introduction of the acoustic link, notori- 
ously the weakest in the chain. 

(d) A small crystal receiver can be built around a 
suitable jack plug, to fit directly into the s` M1C " 
socket of the recorder. The present article is intended 
to point out the advantages of such a device, and to 
guide constructors. 

The crystal tuner or "radio jack;' as it is some- 
times called, has the qualities of the familiar crystal 
set, with two exceptions, both of which enhance its 
usefulness. First, it has more selectivity, as the 
high impedance of the input 
of the recorder, intended 6.9x0 and IOOpF 
for a crystal mike, causes 
far less damping of the 
tuned circuit than the usual 
headphone load. Secondly, 
since the amplifier is far 
more sensitive than head- 

Fig. 2.- .4lternative tuning 
arrangement using trinuner. 

in parallel 

Dust core 
adjusting 

screw 

Solder 

AN ACCESSORY FOR 

USE WITH TAPE RECORDERS FOR 

THE RECORDING OF BROADCAST SIGNALS 

By J. B. Hughes, B.Sc. (GW3HMA) 

phones, a short aerial will often suffice for local 
station work. Indeed, the results obtained generally 
prove a pleasant surprise to the constructor. 

The first and simplest tuner constructed by the 

Fig. 1.- Complete circuit diagram dust -cored coil. 

writer has the circuit of Fig. 1. The component 
values were more or less decided by what was 
available as, with the exception of the tuned circuit 
values Lt and Ct, they are not extremely critical. 
The tuner was fitted into a small tin can, which was 
afterwards soldered up and painted. The tuning 
coil Lt was a medium -wave coil taken from a pre -war 
receiver ; it was already fitted with the aerial coupling 
coil La, and a movable dust -core by which it could 
be tuned. For this reason Ct is a fixed S.M. condenser 
the value of which was found by trial and error. For 
most M.W. stations it will lie between 100 and 500 pF. 

Crystal 
diode 

Coil tags : - 
1 and 2are 
Aerial coupling 

coil 
Jis Lt (live end) 
4 is Lt (earthed end) 

Aerial lead -.- 
Fig. 4. Sketch of complete tuner (co ver removed). Note that the lead 

from A should go to point 4 not 3. 

Screw 
passes 

through 
bracket 
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In the actual tuner shown, Ct was 220 pF to receive 
the Welsh Home Service on 341 metres. Lt could, of 
course, be any medium -wave coil such as the Osmor 

Coil fixing ho /es (to suit coi/) 

Fig. 3.- Details of mounting bracket. 

or Denco types ; if no dust core is fitted, final 
tuning adjustment can be provided by a 100 pF 
trimmer across Ct. The circuit of Fig. 2 shows the 
use of such 
trimmers instead 
of dust cores for 
adjustment. 

The crystal 
used was a 
" surplus " ger- 
manium diode 
and the jack 
plug a standard 
G.P.T. type to 
suit the input of 
the recorder in 
use. This could 

. naturally be 
altered to suit 
any desired in- 
put socket. 

It was found 
that a few yards 
of indoor aerial 
gave ample gain 
when the unit 
was plugged into 
the MIC socket of the amplifier -an E.A.P. type 
designed for the well -known Truvox desk. 

If a suitable tin can is obtained or constructed 
the actual assembly of the tuner is fairly straight- 
forward. In this instance a small right -angle bracket 
was made to support the coil ; it was made long 
enough to enable the centre screw of the jack plug 
to be passed through a hole in the end of it, as shown 
(Fig. 3). Before attaching the plug the coil was 
screwed to the bracket and all the other components 
wired up around the coil as in Fig. 4. The bracket 
was then soldered into the can (it could be fixed with 

screws, but soldering leaves the outside of 'the can 
neater), and two I in. holes drilled ; one in the side 
of the can to take the plug and the other in the lid 
in such a position as to enable screwdriver adjustment 
of the dust core (or trimmer, if fitted) to be made. 

The jack plug was then pushed through the hole 
in the side of the can with leads A and B connected 
to it, and the centre screw passed through the bracket 
before tightening. With some shapes of tin it may be 
found easier to assemble the plug and coil unit before 
fitting into the can. Finally, a flying lead was con- 
nected to the coupling coil and brought out through 
yet another small grommet hole in the side of the 
tin (not forgetting to earth the other end of the coil). 

The lid was soldered on and a coat of paint gives a 
pleasing finish, as well as protection ; it also helps to 

disguise " the homely tin can ! 

It is essential that the plug should protrude fully 
out of the can, 
otherwise it may 
not make con- tact when 
plugged into the 
socket. If 
wander plugs are 
used instead, the 
live lead should either be 
screened or kept 
as short as 
possible. 

Useful modifi- 
cations t h a t 
might be made 
are the addition 
of a L.W. coil 
and switch or 
the provision of 
variable tuning 
by replacing Ct 
by a miniature 
.0005 /cF variable 

A view of the tuner with 

Fig. 6.- - Tiro -station M.W. circuit. 

corer or lid remo red. 

condenser. 
It is possible that with some recorders, harmonics 

of the bias oscillator may cause interference by beat- 
ing with the received station. The best cure is a good 
aerial system, possibly using a few feet of coaxial 
cable to bring the signal into the tuner. 

Fig. 5. -Two waveband tuner, 0 I and Ct 2 aie chosen (between 100 and 500 pFs) to suit the desired 
stations as closely as possible, .final tuning being 

adjusted with-the trimmers. 
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PRACTICAL AMPaLIFI IHA DESIGN 
A NEW SERIES. 1. -TUNED AMPLIFIERS 

THE theoretical .... ............................... considerations 
governing the design ; Practical constructional 

of amplifiers which ended types of tuned amplifier 
in the April, 1955, issue, forming a sequel to 
aroused considerable 
interest and many requests 
have been received for 
practical designs and layouts of various types of 
amplifier. It has accordingly been decided to give this 
information in the form of a continuation of the 
theoretical series and reference will be made to 
the theoretical considerations where necessary, 
although this series will be complete in itself. 

A diversion will first be taken, however, to describe 
a simple unit which does not, at this stage, fit in with 
the series of chassis already begun but is even more 
universal in application and illustrates the simplest 
basic details of R.F. amplification, though it is unusual 
and interesting, besides eliminating the common 
pitfall to the beginner in R.F. amplifier design, i.e., 
instability. 

Instability is caused by feedback from anode to 
grid, either through stray couplings arising from 
layout and wiring or (even though every possible 
constructional precaution is taken) through the 
grid /anode capacitance of the valve itself, and the risk 
of instability is very much greater if, as is usual, 
there is a tuned circuit at both grid and anode of the 
amplifying valve. In actual fact there is no need to 
have a tuned circuit at both grid and anode of the 
valve ; it is practicable to tune only the grid if a suit- 
able aperiodic load can be provided for the valve and 
vice versa, the input signal can be applied directly to the 
grid and the tuned circuit placed in the anode circuit. 

The unit first to be described is an R.F. pre -amplifier 
intended to be interposed 
between a e r i al and the 
aerial terminal of a receiver 
when receiving on the medium 
waveband, the intention being 
to increase the selectivity and 
sensitivity. Station selection on 
the medium waveband is a 
difficult problem these days 
due to the crowded state of 
the band so that it seems logical 
first to apply the knowledge 
of R.F. amplification to the 
improvement of this state of 
affairs. To make matters as 
simple as possible a single - 
tuned circuit will be used, as 
proposed above, so avoiding 
the problems of ganging and 
considerably reducing the risk 
of instability. 

Position of Tuned Circuit 
If the single -tuned circuit 

were placed at the grid there 
would still be, in effect, a 
tuned circuit at the anode, i.e., . 

the circuit that is actually in Fig.1. Basic R.F. 
the aerial circuit of the main pre -amplifier. 

By R. Hindle 

receiver with which the unit 

details for various s this would complicate 
. A series of articles matters, probably to the 
the theoretical series extent of requiring an 

published sont e time ago. : isolating valve such as a 

amplifier later to be in- 
cluded in this series. It was decided, therefore, that 
the one -tuned circuit should be in the anode circuit 
of the valve. Thus two problems were posed ; firstly, 
the method of coupling the anode -tuned circuit of 
the pre -amplifier to the first tuned circuit of the main 
receiver and, secondly, the method of coupling the 
aerial to the grid of the pre- amplifier valve. 

The advantage of a tuned circuit in the grid circuit 
is, as was seen theoretically earlier in this series, that 
the tuned circuit itself offers some amplification of the 
signal. This amplification has to be sacrificed, of 
course, in the present design. The input circuit now 
becomes a matter, of aperiodically loading the aerial 
circuit (aperiodic simply means without tuning - 
i.e., equally effective at all .the frequencies involved) 
and more or less elaborate ways of doing this have 
been evolved. It was found, however, that a load 
giving a very satisfactory voltage signal on medium 
waves was simply a resistance placed from aerial to 
earth, the grid of the valve being connected to the top 
of the resistor, i.e., directly to the aerial. 

Modulation Hum 
Most receivers are operated in houses wired for 

mains and there exists throughout the house a 
magnetic field due to the alternating currents flowing. 
This applies even where the supply is nominally 
D.C. because of the ripple in the D.C. supply. An 

Pre- Amptit/er - - -" Receiver 

Fig. 2.-Pre-amplifier feeding into bottom -end 
coupled receiver. 
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aerial in such a situation has induced in it an A.C. 
hum potential due to this field and if there is a large 
impedance in the grid circuit an appreciable hum 
signal is presented to the grid of the valve to which it is 
coupled. Here it is cross -modulated on to the wanted 
signal by virtue of the curvature of the valve character- 
istic (giving the effect of partial rectification) and no 
amount of selectivity at a later stage will separate this 
hum from the wanted signal. The resulting hum is 

Fig. 3.- Simplified circuit 
indicating method of 

coupling. 

called modulation hum and is indicated by the fact 
that it appears only when a station is tuned in but 
disappears when no station is tuned in or when the 
aerial is removed. 

A resistance, as now proposed, in the grid circuit 
may well give rise to this modulation hum as its 
resistance is the same, more or less, to 50 cycles as 
to the R.F. signal, whereas a coil used in the con- 
ventional aerial tuned circuit has a very low 
impedance to hum frequency, which it virtually 
shorts out. It is found, however, that by feeding 
the aerial through a small capacitance which has a 
reactance at mains frequency very }ugh compared 
with the resistance used there is no sign of modulation 
hum. This part of the circuit is represented in Fig. 1, 
Cl of 50 pF having a reactance of around 60 M!? at 
50 cycles compared with the value of RI of 47 Kt ?, 
which is the aerial load. 

Valve Choice 
Because the gain of a tuned circuit has been lost 

some thought was given to the possibility of increasing 
gain elsewhere. Firstly, the reduced risk of instability 
permits the use of a high efficiency valve such as 
would be very prone to instability with normal 
constructional methods if a tuned grid and tuned 
anode were used. A.V.C. was not practicable so a 

r 

Output coaxial 
lead fou 

capacitor frame 

crews to fix into 
screening box 

Fig. 4.- Wiring of the pre -amplifier. 

89 

non -variable mu -valve was decided upon and, in 
fact, a Brimar 6AM6 was used. This is a high -gain 
valve having a Ic of 7.5 mA. V. 

Tuned Circuit 
A further step taken to increase gain is with 

regard to the anode tuning circuit. The reader will 
remember that the effect of a parallel tuned circuit 
at resonance is that of a resistance of " Q " times 
the reactance of either the inductance or the capaci- 
tance (these two having equal reactance at resonance 
-that is the definition of resonance in fact). The 
size of the inductance is fixed by the need to tune 

sie 

g hole for. 
va/veho%pr 

5,4 hole 
for 

J."-i- 

Mouundent 
rntag ea 

sttrih p 

Aerial in 3 holes marked "x" are 
for 54 stand -off insulators 
to mount tuning capac/tcç 

Fig. 5. -Top of chassis drilling data. 

it over the normal wave -range by means of a standard 
500 pF tuning capacitor but the Q is variable depend- 
ing on the method of construction of the coil. It 
will be remembered also that a very high Q is not 
practicable in normal work because of the risk of 
instability. Here, however, the risk of instability 
has already been considerably reduced by the use 
of an aperiodic grid circuit and a tuned circuit of 
high Q in the anode is practicable. This will make up 
for both the loss of gain and the loss of selectivity 
due to the aperiodic grid circuit. Fortunately, there 
has recently been made available a new type of coil 
with phenomenally high Q of the order of 300. This 
coil, made by Osmor, is wound inside a pot core 
which completely encloses the winding, the medium - 
wave version having the list number QA51 and the 
long -wave version being the QA52 ; the former is 
used in the present case. 

It was proposed to use this unit with the prototype 
of the Beginners' Superhet described in PRACTICAL 
WIRELESS in 1953, and in daily use by the 
author, so the coupling circuit between receiver 
and pre -amplifier was developed further. The 
Beginners' Superhet uses the Osmor coilpack which 
incorporates bottom -end coupling of the aerial on 
medium waves and the use of a small coupling 
capacitance such as intended in Fig. 1 would not be 
entirely satisfactory. The solution was found to be 
to use the bottom -end coupling capacitor of the coil - 
pack as a common impedance coupling between the 
tuned circuits and the eventual circuit is given in 
Fig. 2. This shows also the appropriate components 
in the main receiver. LT being the medium -wave 

3 core Power lead 
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tuning coil, Cc the bottom -end coupling capacitor 
and CT the grid section of the ganged tuning 
capacitor. 

The tuning capacitor of the pre- amplifier is seen 

to be no longer directly across the tuning coil and the 
exact form of coupling may look a little obscure from 
this illustration, so the tuning and coupling circuit 
has been dissected from the complete diagram and 
appears in more understandable form in Fig. 3. It 
will now be seen that the pre -amplifier tuned circuit 
is still parallel tuned, being completed by Cs (which 

R/ 

Power 
lead 

output 
coaxial 
lead 

(Inner to frame of 
1 tuning condenser 

Fig. 6.- Underside of the chassis. 

is actually the H.T. smoothing capacitance of the 
main receiver from which the pre -amplifier is intended 
to draw its power) and Cc, the coupling capacitor. 
The actual tuning capacitance is the resultant of 
C3, Cs and Cc in series, but as the latter two com- 
ponents are much higher than C3 in value the 
circuit is tuned, to all intents and purposes, by 

the value very little less than C3. Cc is clearly 
part also of the receiver tuned circuit and so voltages 
developed across it by virtue of its position in the 

pre- amplifier tuned circuit are transferred to the 
receiver tuned circuit. 

If the pre -amplifier is to be used with a circuit 
using a transformer aerial coupling it may be better 
to revert to the circuit of Fig. 1. It will be necessary 

to keep the value of C5 low to prevent double -hump- 
ing and a value around 10 pF is suggested as a start ; 

one cannot be too dogmatic about size because the 

exact form of aerial coupling used in the main 
receiver has a bearing on the matter. The reader 
could well consider the modification of his receiver - 

to bottom -end coupling to allow the use of the 

second circuit, construction of which is to be described 
in detail, if this is not already incorporated. It may, 
perhaps, be pointed out here that if, when the pre- 
amplifier is completed, the user wishes to reduce the 
degree of coupling offered by the circuit of Fig. 2 

the method is to increase the value of Cc. It is 

unnecessary to alter the circuit of the main receiver; 
the extra capacitance is obtained by adding C6 

(shown dotted in Fig. 2) so that on disconnecting 
the pre -amplifier the main receiver reverts to normal. 
The constructor will find it interesting to try different 
values at C6, say, starting at 2,000 pF and going up 

to .1 µF. 

Aerial 
coaxial 
lead 
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The pre- amplifier tuned circuit is seen from Fig. 2 

to include Cs, the smoothing capacitor of the coil - 
pack, but this is very likely an electrolytic component 
and not necessarily suitable for R.F. work. To make 
quite sure C2, of .1 ttF, is included in the pre- 
amplifier effectively in parallel with Cs. 

The screen grid of the valve is taken to the H.T. 
line and C4, R2 provide the bias. If a volume control 
is wanted RI could be made a potentiometer, but in 
the prototype no such control was provided and no 
tendency to overload was noticeable ; only if the 
unit is to be used very near to a transmitter will a 
pre -amplifier volume control be necessary. Perhaps 
in this connection the constructor should be 
reminded that there is no tuned circuit to give a gain 
between aerial and grid in this design. As a result 
a much bigger signal can be accepted from the aerial 
without overloading than is the case with the more 
conventional circuit. 

Gain 
It is interesting to consider the gain theoretically 

possible from a valve used in this way. The equivalent 
resistance of a tuned circuit (at resonance) using a 

potentiometer cored coil is of the order of 300 KI2 
at the middle of the medium wave range. Gain is 
given approximately by gm.RL, i.e., with the valve 
here specified 75 x 300 or, say, 2,000 times. A valve 
in a conventional R.F. stage may give an amplifica- 
tion of 100 times (which, however, is increased by 
the gain in the input tuned circuit). 

Construction 
The construction of this unit is quite simple and is 

not likely to provide any pitfalls to the most 
inexperienced constructor. The prototype was built on 
an open -ended chassis 55in. x 3in. x lin. deep (a piece 
of aluminium, 55in. x 5in., is folded at right -angles lin. 
from the longer sides to give the cross -section indi- 
cated in Fig. 4). The drilling diagram for the top of 
the chassis is given in Fig. 5, but should be used with 
a little caution in case the components to be used 
differ somewhat in their dimensions. Holes are all 
kin. in diameter except where grommets are indi- 
cated or where alternative sizes are given. The 
three holes marked " x " are for mounting the tuning 
capacitor and these, in particular. should be checked 
from the component actually to be used. The aim 
is to get this component as far back on the chassis 
as it will go to allow for the epicyclic reduction 
drive to be fitted to its spindle. Quite small 
grommets will suffice where these are indicated. 

The positions of the holding down bolts for the 
valveholder are not indicated. It is best to punch 

' the gin. hole in the position marked (a tool such as 

the Osmor punch will give professional neatness to 
such' work) ; insert the valveholder, rotate it until 
the pins are in the relative positions indicated on the 
wiring diagram, Fig. 6, and then mark the positions 
for the bolts through the valveholder holes. The 
specified coil is single -hole fixing. The substitution 
of an orthodox coil for the one specified will not 
give the same results, of course, because of the 
considerably lower Q. 

Two holes are punched in the back of the chassis, 

one at lin. from each end, as indicated. These are 
fitted with grommets ; one takes the three -core power 
lead bringing the heater and H.T. supply from the 
main receiver and the other takes the coaxial cable 
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from the aerial the output signal is also carried by 
a coaxial cable but this is taken from the tuning 
capacitor on top of the chassis. 

Two bolts are screwed to the front wall of the 
chassis, projecting outwards, and are used to fix the 
chassis to the lid of a screening box in which the 
unit is fitted. The use of such a box prevents inter- 
action between the pre- amplifier and the main 
receiver where these are operated close together ; 

whether it is necessary or not will depend on the 
nature of the receiver and the operating positions ; 

the prototype was actually tested without such a box 
and there was no tendency to instability. This is 
again due to the avoidance of a tuned circuit in the 
grid circuit. The aerial must be brought to the unit 
through a coaxial cable, however, as shown. This is 

RI 
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Wiring 
First, connect the heater, pin 4 going to the earth 

tag and pin 3 to the 6.3 -volt tag, running close to the 
chassis all the way. Tinned copper wire, 22 gauge, 
in sleeving is the most convenient wiring material. 
Then wire in C2 and C4, making the leads at the 
valveholder end as short as possible. The remaining 
leads can follow in any order and the only point to 
note is that the aerial coaxial lead is taken right up 
to the valveholder. It is anchored by soldering the 
outer screen, after trimming back ¡in. to allow con- 
nection to the inner, to the earth solder tag. CI is 
then connected directly between the inner and pin 1 

of the valveholder. The three -core cable is finally 
brought through its grommet and soldered to the 
tags, ensuring their accuracy by noting the colour of 

the leads ; blue is used for earth, 
green for 6.3 volts and red for 

H.T.-I- 25o1! 

C7 

H.T. positive. Finally, the 
chassis is turned upright and the 
output coaxial fitted, going to 
the soldering point connected to 
frame and moving plates. The 
screen of this coaxial lead is 
connected, via a lead through the 
grommet, to the earth solder 
tag beneath the chassis. 

Using the Pre -amplifier 
The three -core power lead is 

cs c6o connected to the appropriate 
points on the main receiver. It 
is convenient to fit a socket on 

i the receiver to facilitate this 
connection. The output lead 
inner is connected to the aerial 
input of the receiver and the 
aerial and earth goes to the 
coaxial lead from the pre- 
amplifier. Now, when the 
receiver is switched on the 
pre- amplifier will also operate. 

It is a little tricky to tune because the pre -amplifier 
tuning has to be kept in step with the main 
receiver tuning but the operator soon becomes 
accustomed to this. After all, in earlier years, 
receivers almost invariably had two such tuning 
knobs. It should be remembered that the 
oscillator tuning of the main receiver will exert the 
main control of tuning and so if the pre -amplifier 
tuning is kept somewhere near to that of the main 
receiver, when the station is heard it can easily 
be brought exactly into tune by means of a final 
adjustment of the pre -amplifier knob. In practice 
there is a characteristic noise indicating coincidence 
of tuning and after little practice this is recognised. 

If it is decided to mount the chassis in a screening 
can the lid of the can is drilled to take the two holding 
bolts and also to clear the tuning spindle. This must 
not be allowed to come into contact with the can or 
the output signal will be shorted out. The rear of the 
box is drilled to take the three cables. 

A T.R.F. Tuner 
The second unit to be described to illustrate the 

principles of tuned amplification is in the form of a 
more conventional R.F. stage. This is intended for 
use with the audio chassis already designed and 
full details will be given next month. 

(To be continued) 

C2 

- --- - Ganged -- - --.1 
Fig. 7.-A T.R.F. tuner, the complete con tractional details of which will 

be giren next month. 

actually a very neat way to do this in any case. The 
aerial and earth can be terminated in a coaxial socket 
into which the lead from the receiver or pre -amplifier is 
plugged, so avoiding OF two trailing leads so often seen. 

The chassis being prepared, the valve -holder, tag - 
strip and coil (which goes underneath the chassis) can 
be mounted. Note that the frame of the tuning 
capacitor must not be earthed as the moving plate 
connection has to be fed to the main receiver aerial 
input. Consequently the component is mounted on 
three ceramic stand -off insulators supplied by 
Jackson Bros., the makers of the tuning capacitor. 
Another point is that in the case of the prototype 
a valveholder with skirt was used so that, if necessary, 
a screening can could be fitted over the valve. The 
can was found to be unnecessary, but the con- 
structor would be wise to incorporate this type of 
holder so that, if he finds it necessary, he can fit one. 

To anchor the fixed part of the reduction drive it 
was found that a lin. 6BA bolt fitted in one of the 
holes already provided in the end -plate of the tuning 
capacitor was correctly placed. Care has to be taken 
that no damage is done to the capacitor and that the 
head of the bolt is small enough to clear the vanes 
as they are rotated. Any kind of knob will do for 
the drive, of course, but the original was fitted with 
a 3in. graduated knob to make tuning easier and 
permit calibration. 
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CHOOSING A CIRCUIT 

By O. J. Russell, B.Sc. G3BHJ 

THE selection of a circuit for a transmitter may 
or may not follow orthodox methods. It is, 
of course, possible to operate with ultra - 

simple gear or with varying degrees of elaboration 
that lead to the ultra complex rigs bristling with 
voice -operated switches, automatic keys and fully 
automatic break -in facilities, plus motorised beams 
and direction indicators. However, from the view- 
point of the transmitter circuit there is often nothing 
to choose from the efficiency viewpoint between an 
ultra -simple rig and a highly complex one. Thus, on 
top band, where a single valve TX is often used to 
good purpose, one finds a number of published 
designs ranging up to the elaborate five -valve R.E. 
arrangement, plus additional valves for modulator 
service. 

The selection of a particular circuit is, of course, 
largely a matter of taste, as it is possible to operate 
at high power with simple gear just as easily as it is 

possible to operate at low power with elaborate 
gear ! It is interesting to examine the " family tree " 
of possible transmitter circuits, to select a suitable 

Osc 

Osc. 

Osc. 

Amp. 
Doubler 

Amp. 
Doubler 

Osc. 

Multipliers 

RA. 

Osc 

Isolator 

P A. 

Ose. 

Isolator 

Amp. 
Doubler 

basis for a transmitter. The reason for additions and 
modifications may also be of interest in showing bow 
transmitter performance may be improved by 
elaboration upon a simple basis. Accordingly, the 

family tree " of transmitter circuits is shown in 
Fig. I. 

Simplest Scheme 
The simplest possible rig consists naturally enough 

of an oscillator, or " other R.F. generator " ... this 
qualification is necessary because a low -power 
S.S.S.C. generator is often used for low -power 
single -sideband working. However, even the simplest 
S.S.S.C. generator is far from the simplicity of a 
plain oscillator. While a plain oscillator is,sneered at 
to -day, it is not generally realised that many historic 
DX " Firsts " were worked on plain oscillators. 
Moreover, many operators to -day still use plain 
oscillator rigs, and in some cases a plain oscillator 
is the only rig at a number of stations ! 

Despite the simplicity of the plain oscillator rig, 
however, it is, generally speaking, a " one band " 
device, although this is not necessarily so. Generally, 
of course, one snag, at any rate with self- excited 
oscillators, is the fact that aerial loading changes that 
might be caused by the aerial swaying in the 'wind, 
may cause frequency shift.. Accordingly, we move on 
the " family tree " to the oscillator amplifier combina- 
tion. This effectively isolates the oscillator from the 
aerial, and may also give a useful stepup in power 
output. Furthermore, in a simple rig the amplifier 
may also be persuaded to double or even triple, 
thus allowing operation on more than one band 
from the same oscillator frequency. TVI has made 
this practice less attractive, nevertheless simple low 
power rigs, Q.R.P. portables and stand -by rigs for 
emergency working consist of the simple oscillator - 
amplifier combination. Moreover, with modern 

valves it is quite feasible to run 
high power on the amplifier even 
when a low -power oscillator is 
used. For 'phone working we 
now have a choice of several 
modulation methods to apply to 
the amplifier without the snags 
sometimes met with modulated 
oscillators. The oscillator ampli- 
fier combination is, therefore, a 
more flexible and satisfactory 
form of lineup than the plain 
oscillator. 

For multi -band operation it is 
customary to interpose a fre- 
quency multiplying stage between 
the oscillator and the power 
amplifier. Here again it should 
be remembered that an oscillator 
stage may in itself also serve as 

Isolator 

Multipliers 

PA 

Multipliers Driver 

\r 

e.4. 

Fig. 1.- Illustrating the " family tree" of progressively more complex 
circuits in R.F. transmitters. 
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an oscillator -multiplier. However, TV' questions 
have led to a distrust of generating harmonics 
in profusion at the oscillator, and a separate 
multiplier stage is now generally favoured. Here 
again the "multiplier" stage may range from a 
single doubler stage up to several switched stages 
coupled by wideband couplers, so that many shades 
of complexity are possible. It is impossible to detail 
all the ramifications and modifications resulting 

Mod 

h 
Mod 

P4 Osc. Osc 

Mod 

Osc Intermediate 
Stages PA 

Mod. 

Osc. 
Intermediate 

Stages Driver PA 

Mod 

Osc. 
/ntermedate 

Stages Driver 
1 

PA I 

Mod. 

Osc _Intermediate _ 
Stages 

Mod. 

Driver 

P, A. 

Linear 

Fig. 3. -A "family tree" of modulation applicarh,n,. 
The final system illustrates carrier derived negaiire 

feedback to the modulator. 

from variations on the " multiplier " theme in this 
article. 

There is one technique, however, which deserves 
a specific mention. That is the growing tendency to 
use an isolator stage between the oscillator and the 
rest of the transmitter proper. This is accentuated 
by the need in multi -band rigs to reduce oscillator 
instability, especially when multiplying up to the 
higher frequency bands. An oscillator sounding 
perfectly stable on the fundamental may often put 
out a very ragged note when monitored on its higher 
harmonics. due to the multiplication of oscillator 
instability by the .order of the harmonic. Moreover, 
tuning of stages driven by the oscillator may cause 
undesirable reactions upon the frequency of the 
oscillator. To reduce these reactions, an isolator 
stage is employed. Generally, an isolator stage is 
run in Class A thus requiring very little drive, and is 
often very lightly coupled to the oscillator, to that 
inter -reaction is small. Often the isolator stage gives 
little or no gain, as its real purpose is not to give 
gain, but to isolate the oscillator from the loading 
effects of the rest of the stages in the rig. One popular 
method is to drive a cathode follower from the 
cathode of a Clapp oscillator as shown in Fig. 2. 

Modulation, of course, may be applied in many 
ways to the transmitter circuits shown in the "family 
tree." Generally as indicated modulation is applied to 
the final stage of the transmitter. Thus a plain 
oscillator rig is amplitude- modulated directly, while 
more complex rigs are modulated at the output 
stage. However, there are important exceptions to 
this principle. First, it is common in some cir- 
cumstances to modulate the driver stage as well as 
the PA stage. One example of this is in the well - 
known SCR522 transmitter often used on 2 metres. 
Here the driver stage is also modulated on the 
screen while the PA is anode -modulated. This 
method is often employed to give a more effective 
phone signal at V.H.F.; where the " under - 
modulation " effect is often reported. However, it is 
not generally realised that a grounded grid PA must 

Fig. 2. -The use of " isolators" for reducing 
loading reactions upon the V.F.O. is an important 
part of transmitter technique. Illustrated is the 
popular and effective isolation system of a Clapp 
oscillator cathode coupled to a cathode follower 

isolation stage. 
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be driven by modulated R.F. if 100 per cent. 
modulation is.to be'achieved. This is because drive 
power from the driver appears in the anode circuit 
with grounded grid operation, and unless the drive 
R.F. is also modulated, 100 per cent modulation 
will not be realised. The actual percentage of modula- 
tion applied to the driver stage varies with operating 
conditions, and generally is less than 100 per cent. 
In any case the driver stage will need much less audio 
power than the PA for modulation, so that this 
modification may be useful to V.H.F. men who get 

©sc. 

Intermediate ss 
or Generatat Stages 

SSS C, 
Generator 

Linear 
1 A. 

S.S.S.C. 
Generator 

I °sc. 1 

Frequency 
Converter 

Linear 
A, 

Fig. 4.- Various alternative "lice -ups" are also 

possible in applying the more recherche modu- 

lation methods such as frequency modulation 
(F.M.), phase modulation 

suppressed carrier (S S 
g /e sideband 

S.C.) 
single 

those familiar reports of " under- modulation " on 

the V.H.F. bands. 
The above consideration leads finally to the 

modulation circuit in which only the driver stage is 
modulated. This is, of course, the familiar " Class B 

Linear " modulation system. When correctly adjusted 

the Class B linear amplifier accepts a modulated R.F. 

drive, and produces an amplified replica in its anode 

circuits. This permits of a small driver stage being 

modulated with relatively small audio power to 

produce a high power R.F. modulated output from 
the Class B linear stage. This is, in fact, an "effi- 
ciency " system as far as the _PA' stage is concerned, 

and the usual arguments apply to the power handling 
and dissipation figures of the PA valves. It is not 

often realised, however, that while ideally a correctly 
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adjusted linear stage accepts á 100 per cent modulated 
drive and produces (ideally) a 11)0 percent modulated 
output, in practice the adjustments Of the Linear 
Class B stage may affect the modulation percentage 
of the outgoing signal ! Thus, it is feasible to drive a 

linear amplifier with a signal of less than 100 per 
cent. modulation, and produce, a 100_per cent. modu- 
lated output ftòm the amplifier ! Also a 100 per 
cent modulated drive to a linear amplifier may, if 
incorrectly adjusted, produce an over- modulated 
outpùt ! This is the usual result of what is effectively 
a grid -modulated efficiency system, that is, the R.F. 
conditions affect the modulation conditions. How- 
ever, it is often convenient to be able to produce a 

100 per cent. modulated signal from a driver stage 
that is not fully modulated ! 

There is a further, and nowadays more familiar 
use of the Class B linear stage, and that is in single 
sideband working. Most amateurs are acquainted 
with the needs of single sideband working, and the 

use of linear amplifiers to boost the small output 
of the S.S.S.C. generator to full power. Here the 

linearity of the amplifier is just as important as for 
amplifying a modulated wave. While the adjustment 
of a Class B linear amplifier for correct operation 
is not a matter for discussion in this survey, St may be 

of interest to those finishing their CW probationary 
period. Thus it might well be useful to commence 
orthodox telephony operation using a Class B 

linear amplifier. The experience gained would be 

very worthwhile should single sideband working be 

contemplated, as conventional A.M. operation could 
he started at once using a Class B linear amplifier. 
When the " bugs " had been removed from a single 

sideband exciter, the change to S.S.S.C. operation 
could be made. However, it is fair to say that much 
worthwhile S.S.S.C. working has been effected using 

only the small output from a S.S.S.C. exciter coupled 
directly to an aerial. 

No mention to date had been made of N.B.F.M. 
operation. However, to complete the picture of 
circuits, these should be considered. N.B.F.M. is 

generally considered mainly from the angle of 
directly modulating an oscillator by "a reactance 
valve or similar means. However, " phase modula- 
tion " methods may be applied to a buffer stage 

instead of to the oscillator if desired. This has 

advantages in cases where it is not convenient to 
tack a reactance modulator on to the oscillator 
itself. 

While not exhaustive, it is hoped that the possi- 
bilities of variations on circuits has been presented 

in a useful manner. 

Eighth Edition 

WIRELESS 
TRANSMISSION 

An Ideal Book for the Amateur 

By F. 1. CAMM 6/-, by post 6,4 

From 

GEORGE NEWNES, LTD., Tower House, 
Southampton Street, Strand, W.C.2 
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v O5OR offer an unique SERVILE i 
TO THE PRACTICAL WIRELESS ENTHUSIAST 

Whichever published circuit you decide to construct, first ask 
Osmor for a practical wiring diagram with full list of components 
required. We cannot provide diagrams for all circuits just yet, 
but in due course we will. We keep right up to date in building 
the latest circuits published in PRACTICAL WIRELESS -" Wireless 
World " and " Radio Constructor " and we stock the com- 
ponents specified, including a design for F.M. TUNER, BAND ili TELEVISION CONVERTER, VARIOUS SUPERHET 
CIRCUITS (using some miniature valves), 5 & 6 valve superhets, 
3 valve (plus rectifier) T.R.F. Circuit, Battery /Portable Superhet, 
T.R. 1196 Conversion, Coronet Four, Attache Case Portable, 
3 -speed Autogram, Amplifiers. Whistle Filters, F.M., A.M. 
Gram. Switching Circuit, and many others. 
Send 71d. in stamps for circuits, Jails. descriptive literature together 
with coil and coilpack leaflets. component lists, chassis drawings 
and templates. Osmor also offer a Free Advisory Service for 
enthusiasts- -rust write a letter enclosing 2)d. S.A. F. to our 
Technical Dept. (See " Readers' Queries " below.) 

The following Counties are covered by the Lichfield Transmitter :- 
SHROPS, LINCS, CHESHIRE, DERBY, NORTHANTS, STAFFS, 
WARWICK, WORCS, NOTTS, OXON, CLOS, HEREFORD. 

BIRMINGHAM & MIDLANDS 
WIRELESS WORLD 

CIRCUIT 

COILS 17/6 

PER SET 

1I10,III! III 

MOR 

I.T.A. OSMOR HIGH GAIN 
CIRCUIT 

T.V. BAND III 
CONVERTER COILS 

CIRCUIT AND WIRING DIAGRAMS FREE ON REQUEST 

COILS 30/- 
PER SET 

OSMOR miniature " Q " COILS 
A complete range is available for all waveband, and 
purpose: and ideally suitable for all circuit positions. 
All high ' Q " values. Iron -dust cored. Easy connec- 
tion tags. Simple, " press home " flying. " Q " of 

Potted " type' up to 303. 
The success of Frequency Modulation receivers is 
due in no small measure to the efforts of Osmor tech- 
nicians in co-operating in advanced coil designs. 
Technical Colleges. Universities and large -scale 
Manufacturers. also use Osmor Coils for research. 
COILS NOW AVAILABLE for Whistle and Scratch 
Filters. Tam Recorder Oscillators, Chokes, etc. .. List of coo ,,._ on application. 

t IUra Sm ill ('storms Nita. i sa. 1 "-elf. ( ' apacitors l's V.R.R.. etc. from 1 M. n.i pI CO 10,UgO pf 100 % -- 
20 lOd. each. 

Full I t of t ypc co -effile . and value, on application. 

MAKING A CAR RADIO 
Osmor Dual Range Superhet Coils Type 
QA170 and Q.0.5.170, 1216 pair. As specified 
by Penrncet, WIRa=ess, Nov. 1955. 

T.V. SOUND & VISION I.F. UNIT 
Wiring ding., circuit, coils, chassis and com- 
ponents. etc. Sound I.F. 38.15 Mc's. Vision I.F. 34.65 Mc s. (Available shortly.) 
(To convert your T.R.F T.V. receiver to a supherhet and avoid several forms of interference. 

Mullard 3 valve 3 watt Amplifier 
(or quality back -end) on application. Circuit 
and wiring diagrams for Tuner In conjunction with above using Osmor coils, available on request. 

Small w ,tt Rasislors 
10(l 1C",ß to 10 m. 20°,.. 6d. each. 

Dear Sirs. 
l want to build an A.C. small. 

inexpensive. good quality 3 to 4 

watt amplifier (not push -pull. 
What do you recommend " 

The new Milliard circuit should 
tweet your requirements. Circuit on 
request with S.A.E. 

Dear Sirs, 
Have often wondered who pro 

duced the first wave -wound coil. 
Frankly, we don't know, 

but the so-called honeycomb 
coil may hare been the 
beginning and was knotrnlae. 
the De Forest coil. We h';; 
to produce the best. 

418, BRIGHTON RD., 
CROYDON, SURREY 

READERS' QUERIES 
Let us solve your problem ! 

Dear Sirs, 
Can you supply your Whistle - 

Filter Witt assembled and ready 
to use? 
Yes, 15 - Complete. 

Dear Sirs. 
Can you offer any general advice 

on making a chassis? 
IVe always. use No. 3 Chassis- cutler for Mains transformer hole, 8X16 and mains plug. No. 2 sire for valves. 
Jiffp " punches for the rest. Chassis 

templates are also available for mane 
published circuits, each. 
Dear Dear Sirs, 

I hear that some precautions are necessary to maintain the Neg. temp., co -eff. of the capacitors used in F.M., etc. 
Only a little over -indulgence 

with the soldering -iron can rutn 
the negative temp. co -off. oframie,- 
tors. 

Telephone: 
CROydon 5148 INIF RADIO PRODUCTS LTD s 

www.americanradiohistory.com

www.americanradiohistory.com


96 PRACTICAL WIRELESS 

CONDENSERS 
100 Assorted (Our Selection), 15/ -. 
Electrolytic. 450 volt w'kg. 8 

mfd., 2/ -'; 8+8 mfd., 3/9 ; 16 1- 8 

mfd., 4/- ; 16 + 16 mfd., 4/6 ; 32+ 
32 mfd., 6/ -. 20 mfd. 500 volt w'kg., 
3/ -. 

BIAS CONDENSERS 
25 mfd. 25 volt, 50 mfd. 50 volt, 
2/- each. 100 mfd. 450 volt, 4/6. 
4 mfd. 450 volt, 1/9. 
.01, .001, .005, .0003, .002, .0001 
mfd. 5 pF 15, 25, 470 pF all 6d. 

V each. 
TRIMMERS 

5 -40 pF, 1 / -. Beehive 3/30 pF, 1 / -. 
Solid Di- electric. .0005 mfd. 
Brand new (less knob), 4/ -. 

RESISTORS 
100 Assorted 1, 1, 1, 2 watt, 12/6. 
(Our Selection). 
Any values. }, 1 watt, 4/6 doz. 
I watt, 5/6 doz. 2 watt, 7/- doz. 
5 watt (vitreous), 1/- each. 

POTENTIOMETERS. -All values 
to 2 meg. 216 each. 

VINER (MID B OUGH) 
26 East St., Middlesbrough 

TEL : 3418 

February, 1956 

. ,4a-.411..-*.-4tte- 40! 

*. R 1155 * 
COMMUNICATION 

RECEIVERS 
Cover 75 -200 KC, 200 -500 KC, 
600 -1,500 KC, 3 MC /7.5 MC. 
7.5 MC /18.5 MC. 
In nice clean condition. A bargain. 

LIMITED g6 SUPPLY 

A.C. Power Unit can be supplied 
at £4.5.0. Includes 6V6 Output. 6L6 12/- 
Postage: R1155, 10/ -; P. Unit, 5/ -. H L2 5/- 

V U 39 8/6 

VALVES 
}}}# ,,, 

807 6/- 
EF50 4/- 
EF36 4/- 
EF39 7/6 
EBC33 7/6 
6SH7 6/6 
6SL7 7/- 
6SK7 4/6 
6N7(M) 

/- 

TX TA12G. BENDIX, U.S.A. 
Covers 300/600 KC, 3 MC /4.8 MC, 
4 MC /6.4 MC, 6 MC /9 MC in 4 
Channels. 2 807, 4 12SK7 Valves. 

BRAND £ V NEW 
Carr. Paid Mainland. 

T1403 TRANSMITTERS (less 
Valves). 

£3. 10. 0 
RADIO ALTIMETER CHASSIS. 
U.S.A. 22/6. 

AMPLIFIER 1553A. Less Valves. 
10 / -. 

LF. STRIPS. TYPE 178A. TV 
Strip 30/ -. 8 SP61 Valves. 
12 MC;3 

s at 
MC Bandwidth. 

P7'15 
SP61 

7/-1 EY51 
2/6 EA50 

I 

, 
6 

EF54 5/- Dl 2 - 

EC52 5/- EB34 2 - 

EC54 5/- 6H6 4 - 

6SA7 7/6 6SJ7 7/6 
6SN7 8/- 6B4 4 - 

6Q7 9/- 6V6 8 6 

6X5 
6K8 

7/6 6K7 6 

11/- Pen220 3/- 
VU11I 3/- VU133 3/- 
VU508 9/- 5U4G 9/- 
80 9/- 6J6 7/6 r 5Z4 8/6 105/30 7/- 150/30 8/- 

6C4 7/- CV201 7/6 CV286 
75/30 7/- TZ40 7- 
CV287 7/- 13/- 35T 15 

7/- 1R5 7/6 155 7 6 

3S4 8/6 Pen46 5/6' 3A4 6 - ' 
U22 7/- Y63 8/- CV63 6 - 

VT501 5/- VR66 5/- 6J5 5;- 

TRANSFORMERS 
200 -250 v., 50c. Input. 350- 250 -0- 
250 -350 v. 100 mA, 6.3 v. 3 a, 4 v. 

2 a., £1. Choke, 7/ -. 

REFLECTOR GUN SIGHT. Good 
lenses. Complete in case. £1 each. 

METERS. M.C., M.I., etc. 
Our 8 for LI Se'ection. 

HOME RA®I(? OF MITCHAM 
187, LONDON ROAD, MITCHAM, SURREY MIT. 3282 

f o r t h e 
MULLARD 5 -10 AMPLIFIER MULLARD F.M. TUNER 

Full constructional data 
Chassis ready punched 
Fixed resistors 
Condenser Kit ... 
Transformer 300 -0 -300 120 mA. : 

6 v. at 4 amps., 5 v. at 3 amps. ... 45/- 
Output transformers from ... ... 37/6 
CI 14 4/ -, C109 2/3, P340 4/ -, P350 3/9, L575 2/6, 

L7345 1/-. 
B9A nylon holders skirted ... ... ... 1/6 

All ELCOM connectors in stock. 

2,6 
14 6 
25;'- 
33/- 

Full constructional data ... 
Chassis ready punched 
Jackson SL.15 drive assembly 
Magic eye escutcheon ... 
Jackson U101 variable ... 
Complete set resistors ... 
Complete set cerarnicons 
2 to 10 pf trimmers ... ... ... 
All DENCO coils and I.F.s in stock. 

3/6 
12/- 
25/6 
2/6 

10/9 
15/6 
41/6 
I/- 

EF86 
ECC83 ... 
EL84 
Rectifiers 

MULLARD VALVES 
24/4 EF85 

... 24/4 EF80 
... 18/1 EF4I 
... 14/8 EM80 

24/4 
24/4 
18/1 
18 /I 

All parts are available separately and detailed price lists will be forwarded en receipt of S.A.E. 
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LE and iR Generators 
PRINCIPLES OF THE DESIGN OF TEST INSTRUMENTS 

/ 
SIGNAL generators are used by almost all service 

engineers, and can enable stage -by -stage checks 
to be made with great ease and rapidity. Such 

instruments may readily be constructed in many 
forms, and may derive current from batteries, or in 
some cases from the receiver being tested. Or they; 
may be operated from any mains point if a simple 
power -pack is incorporated. 

Signal generators for amateur purposes may 
employ extremely straightforward circuits, or may 
he of a more comprehensive type with provision for 
band changing, -etc. A generator which produces an 
A.F. output may be used for testing the A.F. stages 
of a receiver by injecting the oscillation into grid and 
other circuits working backwards from the loud- 
speaker. When the generator produces a modulated 
R.F. signal this can be traced right through the 
receiver. Apart from fault- finding, it may be used for 
alignment, trimming, etc., upon any wavelength to 
which it can be tuned. (And upon higher frequencies, 
also, by the use of harmonics.) 

The simplest kind of circuits, using a buzzer, are 
shown in Fig. 1, but have only a limited field of 
usefulness. That shown at A gives an A.F. output 
which can be used for A.F. circuit testing. The note 
will depend upon the buzzer, which should be of the 
small enclosed typewvith a steady, high note. Only 
a very small dry cell will be required. At B the buzzer 
is made to energise a tuned circuit. The latter is 
adjustable to any desired wavelength by employing 
a suitable coil and condenser. The main disadvantage 
of this circuit lies in the broad tuning obtained, exact 
peaking of the generated signal not being easy, as it is 
with valve oscillators. 

By F. G. 

A.F. Oscillators 
An extremely simple A.F. valve oscillator is shown 

in Fig. 2, and is of the type often used for Morse 
practice. As with the other circuits to be dealt with. 
the type of valve is not important. Any mains or 
battery types, other than output valves with large 
anode currents, may be employed. For 6.3 -volt 
operation, valves such as the 6K7, 6J7, etc., are 
satisfactory, or the six -pin UX based types 6C6, 
6D6, etc., may be used, if to hand. One or two valves 
of this kind may be operated from dry batteries if 
required, and oscillation may he achieved with very 
low anode end screen -grid voltages. A 6 -volt dry 
battery is suitable for heater supply if no accumulator 
or transformer is available. If a 12 -volt or similar 
supply is available, types such as the I2K7, etc., may 
be used. The seven -pin English -based valves such as 
the 9D2 (13 volt .2 amp.) are equally suitable and 
cheaply obtainable. For maximum battery life when 
batteries must be used, octal pentodes such as the 
1A5G /GT or IN5G /GT (1.4 volt .05 amp) are satis- 
factory, or miniature vales such as the B7G, 1S4, 
1T4, etc. .1f to band, the old type 2 -volt 4 -pin battery 
valves are perfectly satisfactory. Various obsolescent 
valves could also find employment in such circuits. 
Triodes need not be employed, but pentodes or screen- 

Rayer 

FOR FAULT FINDING, ETC. 

grid valves can be used. These may have screen -grid 
and anode wired together for use in triode circuits, or 
may have a separate screen -grid supply in the usual 
way. Where the suppressor grid has a separate pin 
this is wired to cathode or valve filament. 

In Fig. 2, oscillation arises because of the coupling 
of the transformer. With this kind of circuit connec- 
tions to one winding should be reversed if oscillation 
does not arise. Some control over the tone obtained 
may be had by adjusting the H.T. voltage, or by 
adding condensers in parallel with one or both 
windings to lower the frequency. The frequency may 
be increased by including a resistor (about 5,000 to 
50,000 ohms) between transformer and valve grid. 
The output may be injected into any point in the 
receiver by means of an insulated lead and test -prod. 

Fig. 3 illustrates a circuit which does not require a 
transformer. Separate valves, or a twin triode or other 
twin valve, may be used. None of the values are in 
any way critical, but to some extent govern the 
frequency of oscillation. With average valves and the 
values shown, the A.F. output frequency may be 
adjusted from a few cycles per second to the upper 
limitof audibility. However, an equal range is still 
obtained when some values are changed, and it is not 
necessary that both anode resistors and both coupling 
condensers be of the same value. 

R.F. Oscillators 
The simplest type of R.F. oscillator produces an 

unmddulated R.F. output -in effect this resembles 
the signal radiated by a radio transmitting station 
when no programme of any kind is being broadcast. 
As. a. result, no audible indication of tuning will be 
obtained unless the receiver is a superhet with beat - 
frequency oscillator (the latter is not present in 
dome §tic sets), or a T.R.F. receiver with reaction 
advanced to the point of oscillation. In such cases 
the usual whistle will be heard on tuning through 
the generator signal. Such an R.F. signal will also 
cause the A.V.C. system of a superhet to function, 
together with any associated tuning indicator, etc. 

A circuit of this kind is shown in Fig. 4, and may, 
of course, be mains operated or employ a screen -grid 

Fig. 1 (a).- Buzzer circuit Fig. 1 (b).- Buz'er circuit 
for R.F. for A.F. 
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or pentode valve. One or two points arise, an under- 
standing of which will enable more advanced circuits 
to be followed readily. To begin with, an R.F. 
output is only obtained when the valve is oscillating. 
Feedback must, therefore, be sufficient for this state 
to arise. If the feedback coil is wired in the wrong 
phase, oscillation will not arise ; insufficient H.T. 
or L.T. voltages will have a similar result. Secondly, 
the tuning coil may be of dual -range type (for M.W. 
and L.W. operation) ; or four or more " unit " 
coils may be switched in, so that all -wave operation 
is obtained. The coil or coils should thus be chosen 
for the frequencies to be tuned. The condenser may 
be a .0005 pF type, unless short waves only are to 
be provided, when a smaller capacity facilitates 
tuning. 

IMO' 
002FF 002FF 

I 

33KC1 

Output 
001-OlpF 

Fig. 3.-A Variable Switch A.F. oscillator. 

The R.F. output is taken through a very' small 
condenser. The value is not important but must be 

kept small, and two insulated wires, looped together, 
will be satisfactory. 

Modulating the Output 
When the R.F. signal is modulated the modulation 

tone is audible with an ordinary superhet receiver, 
or with a T.R.F. receiver which is not in a state of 
oscillation. Such modulation ¡s thus usually re- 

quired, though provision may be made to switch it 
out, when desired. 

Fig. 5 shows a combination of the two circuits 
given in Figs. 2 and 4. The .0005 NF condenser is 

required in order that the RrF. oscillator may func- 
tion, and the value is not in any way important. An 
A.F. output alone may be taken from the second 
valve anode, a condenser being included in the test - 
prod lead, as in Fig. 2. If an unmodulated R.F. 
signal is required, the second valve may be rendered 
inoperative by shorting the transformer secondary, 
or by switching the valve filament or heater off. With 
mains valves, care should be taken to see that the 
primary current of the transformer is not exceeded. 
If there is any danger of this the transformer may 
be resistor- condenser fed so that no primary current 
flows. 

A further method of obtaining modulation is shown 
in Fig. 6, and only a single valve is required. Here, 
oscillaticzt is so violent that grid blocking arises, 
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causing R.F. oscillation to cease. As the grid charge 
leaks away through the 500K. resistor, oscillation 
recommences, and this *is repeated rapidly, the 
frequency of blocking being controlled by the 
setting of the resistor. The result is a modulated 
R.F. output, tunable to any wavelength provided 
by the coils, and adjustable in tone, within limits. 

For this type of circuit a fairly high degree of 
back -coupling is required, and the coil or coils may 
consist of a single winding, centre -tapped for earthing. 
For battery operation a valve of the output type 
(e.g., IS4) is very satisfactory, and will operate with 
very low H.T. voltages. The R.F. type of valve, 
having a lower anode current, will require an in- 
creased H.T. voltage. Due to the manner of opera- 
tion the H.T. current is extremely small, and if such 

Fig. 4.-An R.F. oscillator (unniodulaled). 

a reading is discovered this does not indicate a 

faulty valve or other defect. The circuit has the 
disadvantage that the A.F. note changes, to some 
extent, according to the setting of the tuning 
condenser. 

A Comprehensive Circuit 
Fig. 7 shows a signal generator of more advanced 

type, with provision 
for band -changing 
and adjustment of 
R.F. and A.F. out- 
put levels. The 
first valve is an R.F. 
oscillator similar to 
those which have 
been described, and 
coils can be fitted 
for any required 
waveband. In order 
that the R.F. output 
may be reduced 
when dealing with 
receivers having 
enough amplifica- - 
tion to make this 
necessary, a potenti- 
ometer is fitted in 
the R.F. circuit. The 
isolating condenser 
may be of 15 to 250 

HTt (9-600 

O0/-01,uF 

FOitput 

A.F 
Transformer 

7fKg Chassis 
H,T.- 

Fig. 2. -A One -valve A.F. 
oscillator. 
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pF. In practice. the .1 megohm control will not usually 
give reduction in output to zero, due to capacity, but 
a good degree of control is obtained. 

Modulation is arranged by feeding the A.F. 
signal to the R.F. oscillator screen grid, .but anode 
modulation could be used. In this case the 50K fixed 
resistor may be omitted, and the R.F. valve anode 
connected into the anode circuit of one of the triodes. 
Again, no component values are critical. 

Further, .1 megohm' potentiometers allow A.F. 
output strength and frequency to be adjusted. The 
A.F. isolating circuit condenser may be of about 
.001 to .01 pF. Both isolating condensers should 
be of sound type (preferably mica) with high " voltage 
working" ratings, especially where mains equipment 
is employed. Both R.F. and A.F. output leads should 

Modulated 
RF Output if Tf 

Fig. 5.- Modulation from an A.M. oscillator stage. 

be screened, or sockets provided so that a screened 
test -prod lead can ,be plugged into either. Separate 
triodes may, of course, be used instead of the twin 
triode. 

00/pF 5Á/f1 

Practical Construction Points 
To prevent stray radiation the R.F. type of unit is 

best enclosed in a stout metal cabinet, which will be 
bonded to the chassis. Without this precaution, 
direct radiation from the coils, etc., may be picked up 
at quite considerable strength by the receiver. With 
the A.F. type of oscillator, screening is not really 
required. 

If the tuning ranges are to be provided with cali- 
brated scales, rigid construction is absolutely essential, 
and the dial must be firmly fitted to the condenser 
spindle. Where the unit is to be employed for fre- 
quency checking purposes, a large dial ,with reduction 
drive, will be required. The wavelengths or frequencies 
obtained at various dial settings may be found, as 
will be explained. 

For some purposes no accurate indication of 
frequency will be required, and no particular care 
need be taken in this direction. Receiver and genera - 

`Output 
THT+ 

Fig. 6. Modulation by grid blocking. 

tor may be got on the same frequency by tuning until 
the note is heard, and a very simple scale of approxi- 
mate frequencies or wavelengths, with large control 
knob, will then be sufficient for the unit. 

Usually, results are not very 
good when operating such a unit 
from the same batteries as those 
employed with a battery re- 
ceiver under test, because oscil- 
lations are introduced directly 
into the receiver through the 
batteries. This is particularly so 
with A.F. generators, where the 
H.T. battery is in poor con- 
dition. If such supplies must 
be used, the unit should be 
isolated by a circuit such as that 
shown in Fig. 8a. 

For mains operation a suit- 
able circuit is shown at "b" in 
Fig. 8. A.C. /D.C. operation is 
not recommended unless essen- 
tial, because H.T. will then be 
common with one mains lead. 
T h e transformer secondaries 
should have a rating suitable for 
the valve or valves in the genera - H.T- tor. Though a metal rectifier is 
shown a valve can he used. The 
whole is best built in the same 
cabinet as the generator. The 

50Kí1 

H.T+ 

33KO 33KO 

05,uF 

other 
coils 

I MO 
MO 

0005j,F 

Isolating 
condensers 

.' RF 
ufput 

Fig. 7. -A comprehemi ve circuit for R.F. ¡A. 

AF 
iiutput 

F. Generator. 
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circuit in Fig. 8b is, of course, only suitable for A.C. 
mains. 

Calibration 
Assuming that a calibrated signal generator is not 

available for reference, a home -built unit of this type 
can be calibrated by plotting dial readings against 
the wavelengths of known stations. if the graph is 
fairly large, and care exercised, a high standard 
of accuracy may be achieved. 

A receiver is also required for this method, and 
should be of selective type. A T.R.F. receiver fitted 
with reaction is highly satisfactory -if reaction is 
advanced to the .oscillation point, both transmitter 
and generator may be tuned in so accurately that 
heterodyne oscillation in the receiver ceases. With 
superhets exact indication is less easy to obtain, 
though good results are possible. The volume of 
radio reception should be kept low by removing the 
aerial, or using a very short wire. Signal strength 
from the generator should also be kept low, so that 
a more accurate indication of tuning is obtained. A 
short wire from the generator output socket placed 
near the receiver aerial lead -in will usually afford 
sufficient coupling for calibration purposes. 

To calibrate, a known station is accurately tuned 
in on the receiver. The signal generator is then 
tuned until it is upon the same frequency ; the latter 
will then agree with the transmitter. When a number 
of points have been plotted, as shown in Fig. 9, the 
dial readings for other wavelengths (or frequencies) 
may be read off. Readings at the extreme minimum 
or maximum positions of the dial should not be 
employed. With some types of tuning condenser the 
graph line will be curved. 

Finally, harmonics may be used to obtain further 
plotting points for the same, or other, ranges. For 
example, if the receiver is tuned to 250 metres the 
generator signal will be heard when the generator 
is tuned to 500 metres. The receiver may then be 
tuned up to 500 metres and left untouched while the 
generator is tuned to 1,000 metres, when its note will 
again be heard. Similar results may be obtained 
with any other wavelengths, the generator always 
being tuned to the higher wavelength (or lower 
frequency) when making use of harmonics. To avoid 
possible confusion due to third, fourth and other 
harmonics, the generator should always he tuned 
to progressively higher wavelengths (or lower fre- 
quencies) from the fundamental, until its note is heard. 

55 

so 

45 

4 
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Dial Readings 

Fig. 9. How to calibrate the dial from BBC trans- 
mitters. 
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This will then show it is tuned to twice the wavelength, 
or half the frequency, of the fundamental. In the 
same way, if the generator were tuned to 250 metres 
its note would be heard if the receiver can be tuned to 

/0 -20Kí1 

To 
Unit 2 -32 

NF 

Smoothing choke Rectifier resistor 

HT + f 

HT. 

/0-20Kf1 

(a) 

IMO 

To valve 
heaters 

(b). 

Fig. 8. Isolating and mains circuits. 

125 metres. The latter setting, left untouched, would 
then form a calibration point for the generator at 
125 metres, and so on. 

A.C. 
,Nains 

Radio in Mobile Warfare 
EFFICIENT communications are of supregle 

importance throughout all formations in modern 
warfare, but nowhere is the need for 'speed and 
certainty of signals more vital than along a mobile 
battlefront, where complete co- ordination is essential 
between artillery, tanks and infantry. 

The firms of Mullard and Plessey recently gave 
demonstrations of the latest British developments 
in mobile military radio equipment to representatives 
of Commonwealth, N.A.T.O., and other countries. 
The demonstrations, which were the culmination 
of a tour of Western Europe by two Army type 
vehicles containing the new equipment, took place 
recently at Chobham, Surrey. The vehicles, which 
are manned by members of the two firms, are now 
in Spain, a country not visited on the earlier tour. 

It is hoped that, in addition to providing British 
forces with equipment of the first quality, a contri- 
bution to the export trade will result from the sale 
of this equipment overseas. In addition there are 
obvious operational advantages to be gained by the 
use of standard equipment by a number of co- operat- 
ing armies. 

Technical Improvements 
The use of V.H.F. radio has made possible really 

reliable day and night short -range communications. 
The range of these sets, whilst being more than 
adequate for the purpose for which they are designed, 
is short enough to reduce considerably the risKof 
enemy interception. 

In the design of all equipments, special attention 
has been paid to ease of operation ; for instance, 
the frequency stabilities achieved are such that no ' netting" is required, tuning being extremely easy 
and accurate. Servicing is made easy by unit con- 
struction and by designing the equipment for maxi- 
mum accessibility, while the need for servicing is 
reduced by due attention to robustness and by 
sealing against dust and moisture. 
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yJJ uWaoQh gt-/ Y T H_E R M 1 Ó N/ v - - 
Radio in Schools 

IHAVE had a fair amount of correspondence 
from teachers and others concerning my recent 
note on radio in schools and particularly my 

comment that many of the instructors were not 
properly certificated teachers. The plain fact is 
that remark is true although it is equally true that 
having obtained a job aS a teacher in handicrafts, 
the teacher must qualify by taking a recognised 
examination such as that of the City and Guilds of 
London. That is the least which should be recog- 
nised. There are other institutions that claim to 
train people, but membership, however, is available 
to all. There is no entrance examination, and in 
return for their annual subscription they are entitled 
to put certain letters after their names. Before 
joining such institutions you should first find out 
whether they carry any weight in industry and 
whether membership, associateship, or fellowship is 
recognised. Some of the associations are non -resident 
and claim to fulfil their object by organising con- 
ferences and lectures, which in many cases are a waste 
of time. I am always very cautious when dealing with 
an individual vain enough to try to impress me by 
appending after his name letters he has obtained for 
a guinea or so a year. Such a nian is usually trying 
to hide his lack of knowledge, hoping that the 
recipient of his document is unaware that such 
letters carry no weight at all. I received a most 
bombastic letter from the secretary of a society which 
deals with handicraft, who objected to my comments 
about unqualified teachers. He claimed to speak 
on behalf of handicraft teachers but admitted that 
the letters which members place after their names 
are not recognised degrees. Membership is confined 
to those who have already obtained diplomas of the 
City and Guilds or who have spent two or three years 
in a recognised teachers' training college, and 
therefore membership is recognised as a standard of 
education because all members are recognised as 
qualified teachers by the Minister of Education. 
This is rather an inverted way of putting things. 
The Minister of Education recognises qualified 
teachers because of their C. and G. diploma, or 
their tenure in a recognised teachers' training 
college, which does not by a mere act of membership 
set a seal upon their qualification. I am informed 
that as from 1960 C. and G. qualifications will cease 
to be recognised for teachers, who must then pass the 
necessary examinations through a recognised teachers' 
training college. It is my view that to be qualified 
as a teacher of handicrafts, the prime requirement 
is that teachers should pass through an apprentice- 
ship. Practical training demands practical and not 
academic qualifications. I see no reason why anyone 
should wish to duplicate the work of the City and 
Guilds of I :bndon Institute which is recognised 
throughout the world. 

When it was my task to sub -edit manuscripts, I 
made it a rule to delete from an author's name all 

but recognised degrees. I also gave their manu- 
script more than an ordinary care in preparing it 
for press. 

How Many Have You Built ? 
IRECEIVED a letter the other day from a reader 

who claimed to have built every receiver described 
in all the technical journals, from 1932 onwards. From 
his description of the circuitry of those receivers 
with which I am acquainted, and of his knowledge of 
the faults and defects of some of those early receivers, 
it is obvious that he has. 1 was interested, therefore, 
to probe the matter a little further, and asked him 
why he had been so prolific. His answer provided the 
solution. He was a dealer in the days when dealers 
encouraged the amateur by stocking components 
and often by lending their workshop for weekly 
meetings of the radio club. He felt it necessary to 
build the receivers as a test so that he could help 
customers who were in difficulty. That was the 
sort of dealer in existence in the early days of radio, 
but how different now. Few dealers will even take 
the trouble to order a component for a reader and 
that is why mail order firms continue to do such good 
business. Constructors should be grateful to them. 
In fact, most constructors now purchase their 
material by mail order. I asked this reader which 
set had given him the roost trouble and he named 
a well -known reflex circuit (not sponsored by this 
journal). I asked him which had been most popular, 
and he had no hesitation in naming the F. J. Camm's 
" Fury Four." This set was widely advertised, and 
for the first time in the history of radio journalism 
the whole of the front page of the Daily Mail at a 
time when the Daily Mail took advertisements on 
the front page, was booked to advertise it. Even 
now the modified version is being built and readers 
are still operating the original version with modifica- 
tions, such as tone control- and single knob tuning. 
The original " Fury Four " did not use ganged 
'tuning condensers and employed two H.F. stages. 
How many other- readers can claim to have built so 
many receivers ? 

An Early Book 
BROWSING av1ongst some secondhand books in 

the Charing Cross Road area the other day, 1 
came across " Practical Wireless Data Book," first 
published in 1923. I was interested to find out who 
the author was. It was the editor of this journal. 
Much of the data in that book is still up -to -date. 
PRACTICAL WIRELESS in those days, of course, was 
not born. I wonder whether the germ of PRACTICAL 
WIRELESS was in his mind in those days? 

WIRELESS COILS, CHOKES AND TRANSFORMERS 
8th Edition. Price 6'., by post 6,'4. 
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A Continuous 
Programme 

Indic,1 tor 
DETAILS OF A NEW 

COMMERCIAL AUTOMATIC 
SWITCH. 

THIS instrument is the only 
machine in existence that shows 

listeners and viewers exactly what is 

on at a glance on every programme 
at every and any minute of the day, 
and enables one to choose the 
particular programme they most 
desire to turn on. 

The fact of being able to see all 
programmes at a glance not only saves listeners and 
viewers the trouble of looking up each programme 
separately in the magazine, which in itself is some- 
what of a tedious process, but being a slow and 
cumbersome method, the time taken often results 
in one missing the particular turn they much desired 
to hear or see. But with four programmes straight 
in front of one it is an easy and quick matter to know 
which programme you like and wish to choose. 

How " The Indicator " Works 
The driving power is obtained from an electric 

clock, which is secured horizontally on to the base 
hoard of the instrument. From the centre post of 
the clock (that is the minute hand drive) is secured 
a vertical post or drum. This drum, which is located 
on the left -hand corner, winds off a strip, which is 

approximately Gin. wide, from another drum on the 
right -hand corner containing the printed programmes 
for the week. In doing so all the programmes are 
drawn into sight on the window in front of the 
set. In the middle of the screen is a fixed pointer 
across which all the programmes pass with clock -like 
precision, enabling any programme to be read at a 

,glance, at any minute of the day. When the pro- 
gramme strip passes the vision of the viewer the 
driving drum rolls it up neatly out of sight. 

At the top of the,picture.is the date and the day of 
the week ; this is printed in bold type to enable it to 
be read easily and quickly, and is in fact a revolving 
calendar. Next ' comes the exact time divided off 
into five minute spaces, and indeed is a clock. Next 
comes the Home Service, Light, and Third pro- 
grammes, then the Television programmes. The 
strip is divided off so that each programme has its 
own horizontal space. Underneath the TV strip, or 
space, there comes another space that gives other 
interesting and useful information, such as sports 
events, etc ; below this again we have yet other pieces 
of useful information -" postal information," phases 
of the moon, state of the tides, .lighting -up times, 
etc. The final space, towards the bottom of the screen, 
is designed for an advertising medium, and should, 
as the programme indicator becomes more and 
more popular, be a most lucrative source of revenue 
to the manufacturers of the invention. Details of 

February, 1956 

A view of the completed indicator. 

how the new reels are to be distributed each week 
have been carefully gone into and found - highly 
practicable and easy and straightforward. 

The patent specification includes the protection 
for the use of both types of clock driving mechanism 
-the electric clocks for listeners and viewers who 
are on the electric mains, and the spring wind 
mechanism for users who are not on mains and 
depend on batteries for working their sets -both of 
these new machines are now ready for inspection. 
This device is also intended to be incorporated in an 
ordinary wireless set, either built in from the start 
on new sets, and also even for altering old existing 
sets, enabling them to use this indicator. 

The inventor is open to receive propositions from 
would -be manufacturers for the invention, and they 
should get in touch with the inventor and patentee : 

H. W. Bolsover, The Mount, Grosmont, Yorks. 

Electronic Painting 
ELECTRONIC painting, in which the paint flies 

on to the object without use of brush or high - 
pressure spray, is being developed in Hungary's 
Red Star Tractor factory. 

Parts to be painted are placed on a revolving 
stand surrounded by a copper-wire grid connected 
to the negative side of a 100,000 volts direct current 
supply. 

Electrons flow towards the object to painted - 
which is an earthed positive pole- creating an 
electròstatic field around it. Into this space is 
injected atomised paint from a low -pressure gun. 
The paint particles pick up the negative charge and 
fly to their " positive " target like filings attracted to 
a magnet. 

According to the newspaper Népszara paint loss 
drops to 10 per cent. compared with 50 per cent. 
with normal spraying. Another advantage is that the 
operator can control the operation from a closed 
cubicle without fear of damage to his health from 
the paint. - - 

So far the method has been' used only for com- 
ponent parts, but plans are being made to adapt the 
method to painting whole tractors. 
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BAND 3 T/V CONVERTER -186 Mks- 196 M /cs 
L2 - 5 -0 post free. 

This Unit comprising drilled -chassis. 7in. a 
4in. x 21in.. two miniature valves and met. 
rect., wound coils, res., cond., etc., is a slightly 
modified version of the circuit shown in 
Wireless World, May, 1954. It has proved 
itself highly successful -over 3,000 sets have 
already been sold to buyers all over England. 
We invite you to visit us and see it in operation 
for yourselves. Suitable for most types of 
T/V sets. T.R.F. or Superhet. Blueprint and 
circuit details will be sent on application by 

return of post. I G. post free. Supply volages 
required 200 -250 s., 20 mA. H.T. b.3 v. 1 a. 
L.T. 
Power pack components to fit chassis as 
illustrated, 3t1'- extra. Complete set wired. 
tested and aligned read.' for hoe 20'- extra. 
Band 1, Band 3 Ae snitching can now be 
added, switch kit, 6,6. Full range of Band 3 
aerials in stock. Adaptors from 7/6 per set, 
Dipoles -indoor 6 6. outdoor with cable 13/6. 
Band 1 -Band 3 Cross -over filter unit, 10/6 

Volume Controls 80 CABLE COAX 
Ediswan type. STANDARD }In. dlam. 

I -oz spindles. Guaran- Polythene insulated. 
tecl 1 year. All values. CI:ADE "A" ONLY. 
10.011) ohms for 2 Meg. - 
ohm.. 
No Sw. P.P.Sw. D.P.Sw. SPECIAL. - Semi -air 

9- 4!9 spaced polythene. - 80 
COAX PLUGS ... 12 ohm Coax fin. liam 

Stranded core. Losase 
COUPLER ... ... 1/3 rut 50°,,. 

yd 9d. r OUTLET BOXES ... 4; 6 t7Y Y 

8d. yd. 

TWIN FEEDER, 60 ohms. Bd. yd. ; 300 Ohms, 82. yd. 
TWIN SCREEN FEEDER, 80 ohms, V- Yd. 
10 OHM COAX CABLE 8d. per yd. fin. din. 
TRIMMERS, Ceramic. 4 pf.--70 pl., 9d. 100 pf.. 
150 pr., 1/8 ; 250 pf., 1/8 : 600 pf., 1 /9. Pl W 
Beehive Type -2 toi 8 pf. or 3 to 311 pt., 1/3 each. 
RESISTORS. -Pref. values Itl ohms 10 megohms. 

CARBON WIRE WOUND 
2Q;, Type. } w., 3d. ; S w.' 25 ohm- 1/3 

,r ., 5d. ; 1 w., Bd. ; 30 w. 15,0a 1/6 
. 9d. Li w. ohms 8/- 

10''. Type. 4 w.. 9d. ; u s. 15,000- 6" Typo. t w.. 1) -. 33,000 1/9 
1 Hi -Shah. I K., 2 / -. 10 w. ohms 2'3 
WIRE -WOUND POTS. ' 3w. LAB COLVERB. Ete. 
Pre -Net Min. T.V. Type.; Standard Size Pots, 2115 
Knurled Slotted Knob. 1 Spindle. High Grade. 
All valves `15 ohms to 30 I All Values. 10 ohms to 
K.. 3,- ea. 50 K., 4/ -. 50 K., 6/6 ; 300 K., 8/6. 
Ditto Carbon Track I W/W EXT. SPEAKER 
50 K. to 2 Meg., 3/ -. 1 CONTROL 10 Q. 3, -. 
CONDENSERS. -Mica or S. Mies. All prof. values. 
3 pf. to 6S0 pf., Od. ea. Ceramic types, 2.2 pf.- 3,1810 
pf. as available, 9d. each. Tabolars, 450 v., Hunts 

9d.1 
T.C.C..0005, .001..005..01..02, and .1 310 v.. 

., .n5.1 500 v. Hunts Mobfsesl. 1/ -..25 Hunts, 1 /6. 
.5 Muffs. 1/9. .1 1,500 r. T.I'.C:. (Simplex), 3/6. ..nI, 6 kV., 7'.C.C., 5/6. .001 12.5 kV. T.C.C., 9/6. 
SILVER MICA CONDENSERS.-10%. 
a Lì. to 50 pf., 1,' -. 000 pf. to ::.000 pf.. 1 /3. 
1 .. 1.5 pi. to 500 pf., 1/9. 514 pf. to 5,I0o1 pi.. 

3 VALVE AMPLIFIER 
With var'.1i Midget 11V. t. tat,. 5 - 

i'hanels isolated fl M 6. \00 
Ibn 

A v. 
quality antplllier at an et0110Inielall price. PRICE 83.19.6. Carr. 2,6. Wired :sat tested la - esnra Blueprint, circuit and iu 1r., 1x6 ltreo with kit,. 

I.F. TRANSFORMERS-46S E, /cs 
Brand new es- mafa nnrtnrer's midget I.F.T., 
-.Ize 21' x I. c t', dust core tanino, -Litz 
wound coils, Hlgh Q. Bargain offer, 7/6 pair. 

ALL WAVE RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 

0.0'. 15 01.-50 fit. LATEST MIDGET 
61 W. 200 111. -520 m. B.V.A. 
L.W. 800 m. -2,00 tn. SERIES. 

Brand New and Guaranteed. A.C. 20;250 v. Four 
positions. Wavechaage Switch. Short -Medium 
Long-Gram. Pick -up cotmeetions. High Q Iron -dust 
cored coils. Latest circuit technique, delayed A.V.C. 
and Negative feedback. Output approx. 4 watt&. 
Chassis size 131 x 61 a 21Io. Glass Dial -1Oin. x 
43io. horizontal or vertical type available, lit by 2 
Prot Tramps.' POW' Knobs supplied. Walnut or 
I vary to choice, aligned and calibrated ready for use. 
Ctrosia isolated from PRICE mains. 
Carriage and Insurance, 4/6. £9.15. 0 
Flo. or loin. speakers to match availablee. 

BARGAIN VALUE IN 
RECORD CHANGERS 
Recommended for above chassis 

B.S.R. MONARCH. -Latest Model 3 sp. Aoto- 
4llanger Mixer Unit. F9110114 Magidllo, 
7, 10 and 12in. Record Selector. Modem 
Cream Styling Dual Xtal Cartridge Stylus for 
Iii -Fi reproduction. As used by leading 
manufacturers. Bargain Price. 

£8.19.6 F:7 4/6 

NEW 
BOXED VALVES GUARANTEED 

6Q7 8/6 ECTAO 18/8 MUL4 8/6 
05N7 9/- EF41 10 /8 L'C(S4 12/8 
OV6 7/6 EF.HI PCP811 12/6 
.)X4 8/6 Mollard 10/- L'CF82 12/6 
Ox:5 8,'- EF50 P1.31 121 
EAS1 21- Equip. 6/8 PL81 10,'- 
EBC4l 10 /8 EFSO 10 /8 PL83 12/8 
EB91 7/6 El''86 18/6 P] Sn ll.r_ 
EBC33 8/8 ELI'. 11!6 PVBI 18 /8 
ECC83 12/8 EL84 18/8 

PI 
13 

EC084 18'6 EMS) 18/6 SP61 6/8 ECF82 18/6 EV5 L 129 17.22 8/6 Ohs 9!_ ECH4.1 10 /6 E'L40 10/- C115 12,6 
SPECIAL PRICE PER SET. 
I ICi. IT4, ISO, and 304 or t- :V4 ,,, ... 27/8 
6K8, 6K7, 6Q7, 6Vä, 5Z4 or 6SS 115,_ 
SPEAKER FRET.-Expanded Bronze anodised 
metal Sin. x 8in., 2,'3 : 11iu. o Sin., 3,- : 12in. x 
L °in., 4/3 ; 121n. a 16in., O -; 241n. x 1101., 8;6, etc. 

1115 7/6 
;5:, 7/6 
1T4 7/6 
15.1 7/6 
;1st 8/- 
31-L 8/- 
a18; 3/6 
57.4 8/8 
IO/11O 8/8 
KA9vi 8/6 
61146 10/6 
6H6M 3/6 
6K7 8/6 

QUALITY FLUORESCENT FITTINGS 
idea 1 

asenr1, . .. 
for ice. F.,- 
offered et manse 

0:. 42 
1 . o:b a. t. 

ELECTRDLYTICS ALL TYPES NEW STOGY 
Tubular wire End. / 5 , 50:12 V. 1.9 
50/50 4.50. 2r- 
l00'27 v. g;- 1u : 115'275 v. T.C.C. 4/6 
8,'600 v., I-än,. 21g u; +- 151 44. v. B.E.C. 5/6 
9 +8 SOU v..11n 1:. 4 6 

10 r 10'450 v. T.C.C. Bi - 

s +10 4555 v. II,o,'. 5 - 
115 -.24,350 v. B.E.C. 5/- 

10,;450 r. E.E.1 
- ; 1 4. V. 

B.E.C. 
4/8 

16/600 v. Dub. 4 - 011;35o v. B.E.C. 616 
16+161450 v. T.t, 1 5 6 
32/350 x-. B.I'LC. 4 - 60+250/275 v. 12/8 
:r1 /500 v. Doh. 5 - loo +200.'275 x. B.E.C. 
a2 +32'350 V. il.I;.i 5 6 - 12/6 
MAINS TRANSFORMERS. --Made in our own 
Workshops to T:e. spec. Fully ' teeleaved 

1 impregnated. RADIO AND AMPLIFIER 
TYPE. -250 v., an f i l o . i-.5 . ,sec.. 5 v. or 0.3 v. 1 a. 
sect. 6.3 v.1.5 a. set lit -;.. 21/-, etc. C.R.T. HER.. 
ISOLATION TYPE: -Lo.,' leakage with or without 
Sts sec. boost vol ote. Ratio 1 : 1 or 1.25, 2 v.s 
10 /6 ; 4 v., 10'6 : 6.3 c., 1018 ; 13.3 v., 10/8 - 
Ditto with ruai. +p ri maries 200,250 v..12,6. Special, 
to order. SPECIAL TYPES. -To designers spec. 
Simples, 35: -: 1'irwumsler. 35,'-; Lynn, 305_: 
P /w- Tape IMCk. 82 6 ; So,u,dmaater 35 /- : 
Mullas Amp.. 85. - I Osram 912, 35'_, HEATER 
TRANSI'. - Prim. 20.:_ío V. 6.3 v.. 11 x. or 4 v. 2 a., 
or 12 v..75. 7, 6 ; 1;.:: v. ti a. or 5 v. 3 a., 10/6. 
L.F. CHOKES.- to H. 6a n1ä., 5' -: Is II. 106 ma., 
10/6 ; in 11.. 120 5113.. 10 8 ; 20 H. 150 nos., 15/0 : 

Simples, 106; Soondn,aster. 10'8: l'/W Q.U. 
grant., 1311. OUTPUT TRANSE.- Snundmaster 
6 /8: l', n' Quality R 'glum.. 36 -; Germa 911 
sectionalised wise Aing,. 23.10.0. Mfrs. surplus types, 
standard pentode. 4 6 : ditto tapped prim., 4/9 : 

small pentode, 3 9 ; Midget battery pentode (131, 
3V4, etc.). 4.6. 
SOLON SOLDERING IRONS (tun ^2äv. or 230.210x.1 

watt, instrument type, 21'- : 65 watt, Pencil 
B it Type, x26 8 : 65 watt, Oval Bit Type, 85 / -. 
Comprehensive ,tnck of spares available. 
CRYSTAL DIODE. --Very sensitive. U.E.C., 2 / -. 
RECORDING TAPE.- -Páut. reels, Scotch boy, S0,'- ; 

e.mpetiti,e bap:, 'rye, 129. 

Can Types, Cops, 3d. ea. 
F +8450 v. T.C.C. 4/6 
a +In; 4.70 v. Hunts 5i- 

F.M. TUNER -UNIT 187 mea 105 me s :, by Jason. -As tested and appr'ova'l by Radio Constructor. 
Complete Kit 01 parts to build this modern hi0hly 
nm, es,l el unit. 'It i iel chassis and OR. dial, coitsand 
ms, 4 B.C. A 

1xial 
the veuves and all components, 

m for y 16.10.0, post frac. SUPERIOR l'1'IP (INS III II. Ir Id in Me », and 
edge lit by h pilot Ian ... 12 0 . 

Illustrated handbook - . , , post freo 

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

50 yards Thornton Heath Station. Buses 130A, 133, 159, 166 & 19) 
Li .t d above are only a few items from oar very la-ge stock. Send 3d. stamp today for Complete Bargain list. 

Hours : 9 a.m -6 p.m. I p.m. Wed. OPEN ALL DA? SAT. 
Ter.oi C.Ir.e. or C.O.D. Kin fld fit rIne there ,P.Os. Ue., poyaSfe !o 7'R.S. Po.e ; Pad 'in, op fol 16 .0:1.,111.1 ; -, 31 b. 1 /G, 515. 22 í-,101L.2;6. 
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3 -D Stereophonic Sound Is Here 
ANOTHER SOUND BARRIER OVERCOME BY TSL 
GOLD PLATED DIAPHRAGM. With a gold sputtered poly- 
thene diaphragm for purity of tone these electrostatic loudspeakers, 
recently introduced into this country by TSL, are designed to 
reproduce the very high frequencies in the sound spectrum and 
to operate between 7 and 20 Kc /s where the ordinary dynamic 
loudspeaker sounds flat and lifeless when reproducing certain 
symphonic passages. To obtain life -like high quality reproduction 
and reception just add one or more high fidelity TSL electro- 
static speakers to your receiver, radiogram, television or AM /FM 
receiver. 

THREE MODELS AVAILABLE. To meet differing conditions 
and types of amplifiers, TSL market three models of their electro- 
static " tweeters." 
Type LSH 75. For single -ended output and small push -pull amplifiers. 
Type LSH 518. A high output wide -angled model for medium 

power amplifiers. 
Type LSH 100. A high power diffused model for all classes of 

amplifier. 

INSTALLATION. -TSL electrostatic loudspeakers must be 

operated from a high impedance source, i.e., from the primary of 
the existing output transformer. They are not suitable for con- 
nection at speech coil impedance. 

FITTING A TSL ELECTROSTATIC SPEAKER to any 
ordinary receiver is simple -it merely entails the 
addition of resistors 
and capacitors. To 

n fit an LSH 75 the best 
method is to suspend the 
unit centrally in front of 
the cone of the existing 
speaker. When two or 
more electrostatic units 

S000 pi OO.yf 
il----1I 

1:11 

a 

eé -íC1411 
145 4 

Circuit su'table for 
single -ended output. 

TECHNICAL SUPPLIERS LTD. Hudson House, 63, Goldhawk Rd., W.12. SHE 2581 4794. 

are to be added they 
should be mounted 
as near to the 
dynamic loudspeaker 
as possible. Leads from y-/ 
the equipment to the 
electrostatic " twee- ..s+ 

OitF 71220s 

oiyF I ,aaOYn 

ters " should be kept Symmetrical Network for Push -pull. 
to the minimum length. 
CIRCUITS. -The circuits illustrated are but two of the 
many ways in which electrostatic units may be added to 
existing receivers and amplifiers. Circuit values are the same 
for each model. Resistor and capacitor, or choke and 

capacitor values, have been chosen to provide necessary 
filter constants to prevent 
frequencies of the middle 
and lower registers reaching 
the electrostatic units. 

Type LSH 75, 12.6 
Type LSH 518, 17/6 
Type LSH 100, 21 

(Purchase Tax free.) 
Full instructional data 
supplied with each model. 
The frequency response of 
each model is identical and 
is zs follows :- 

3 kc /s response = 0dB 
8 kc /s = +13dB 

10 kc /s _ 
12 kc /s +I+19á6 

5dß 

14 kc /s +18dB 
16 kc /s _ +18dB 
18 kc /s _ -t- l 3dB 
20 kc /s _ + I OdB 

Export enquiries invited. 
Ask your local retailer, or in cose of difficulty write, coil or phone: 

IIIIIIIIIIIi111111IIII1111111111111111111111111111111111111111H E N R Y 9 W111111111111111111111111111111111111111111111111111111111 

CRYSTAL MICROPHONE 

(RADIO LTD.) INSERTS BAND III CONVERTER 
UNIT 

Complete Kit or Parts. 
Including 2 -EF80 and 
Chassis and Wiring Dia- 
gram. Voltage required 
200 v. at 30 mA 8.3 v. .6 
amps. 48 B, plus 2;- P.P. 
Or assembled and tested, 
87/8. plus 2 - P.P. 
Power Supply Components. 
82 / , 
The Unit Complete with 
Power Supply. Tested and 
ready to plug in. 97/6. 

" RF 26 " E. M. CON- 
VERTER UNIT 88/100 

Mc 's 
This well -known RF26 
Unit is now adaptable for 
F.M. reception usine 2 IF. 
stages and separate local 
Oscillator and tuned by a 
Muirhead graduated Ver- 
nier drive. Can be con- 
verted at low cost of 92/6. 
Send 1i6 for 8 -page Descrip- 
tive booklet containing full 
wiring instructions. cir- 
cuits and layout diagrams. 

PTE 45 :Reis STRIP 
TYPE 3583 UNITS 

Size 15in. x 8in. x 21n. 
Complete with 45 Mc's 
Pye Strip. 12 valves, 10 
EF50, EB34 and EA50, 
volume controls and hosts 
of Resistors and Con- 
densers. Sound and vision 
Can be incorporated on this 
chassis with minimum 
space. New condition. 

- Modificatjon data supplied. 
Price 699. Carriage paid. 

U.S.A. INDICATOR UNIT 
Type BC929A 

These Units are in abso- 
lutely new condition. In 
black crackle cabinet 
141ín. x 9in. x gin. Complete 
with 3 BP1 C,R Tube, Shield 
and Holder, 2 -6SN7GT ; 2 
6H6GT ; 1 6X5GT ; 1 2X2 ; 

1 6G8. V. controls. con- 
densers, etc. Ideal for 
'scope. 65/ -. Carr. Pd. 

CATHODE RAY TUBES 
(Brand New) 

V CR97 (slight cut -of) 15i- 
VCR97 guaranteed 

full T V Picture ... 
VCR517C, guaranteed 

full TIV Picture ... 35'- 
VCR139A, guaranteed 

T -V Picture 35 "- 

5BPI, guaranteed full 
TIV Picture .. 30- 

Carr. & packing on all 
tubes. 2! -. 

QUARTZ CRYSTALS 
type FT 243 Fundamental Frequencies 

2 -Pin l -in. Spacing 
100 TYPES IN FOLLOWING FREQUENCIES 

5675 kris to 8650 kris, (in steps of 25 kc s). 

BRAND NEWS(10 /- 
of 33.333 kcis). 

Special Price for Complete Sets of 80 or 120 

Type FT 241A. 54th Harmonic 2 -Pin 4 -In. Spacing 
21.1 Me/s. 23.2 Mc /s. 23.2 Mc /s. 26.1 Mcis. 
21.2 23.0 23.4 26.4 .. 
21.4 22.8 24.4 ., 

22.9 26.0 
Brand New & Guaranteed 716 ea. 

101 - FT241A 200 kc /s ... ... .. ... ... ... .. 

FT241A 465 kc /s .. ... ... ... ... 10/- 
HOLDERS FOR CRYSTALS 

SPECIAL PRICE FOR QUANTITIES. 

B.S.R. 3-SPEED AUTO -CHANGERS B.S.H. 

finish. Lit poriginal ce 16 
cartons. 

0. Our Price 27'199. 
records. 

VALVES- VALVES - VALVES 
WE HAVE OVER 50.000 AMERICAN AND ENGLISH 
VALVES IN STOCK AVERY LOW PRICES. SEND 3d. 

FOR 28 -PAGE ILLUSTRATED CATALOGUE. 

5. HARROW ROAD. PADDINGTON, LONDON, W.2 TEL : PADDINGTON 1008/9, 0401 

1!6 
POST 
FREE 

713 

REE 

Ideal for tape recording and 
amplifiers. No matching trans. 
former required. 

62A INDICATOR UNIT 
Containing VCR97 with Mu- 
Metal Screen 21 valves :- 
12-EF50, 4 -SP61, 8 -EA50, 
2 -EB34. Plus Pots., 
Switches, H.V. Cond.. Re- 
sistors, Muirbead S,M. 
Dial, Xtal, Double Deck 
Chassis. BRAND NEW, 
ORIGINAL CASES, 67.6. 
Carr. 716. 

INDICATOR UNIT 
TYPE 182A 

Unit contains VCR517, 
Cathode Ray bin. tube 
complete with Mu -Metal 
screen. 3 EF50. 4 SP61. and 
1 5U4G valves, 9 wire - 
wound volume- controls 
and quantity of resistors 
and condensers.:. Suitable 
either for basis of television 
(full picture guaranteed) 
or Oscilloscope. Offered 
BRAND NEW (less relay) 
at 67/6. Plus 716 [err. 

Radio - Constructor " 
'scope circuit included. 
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A 3EDSiDE ÌIP1_ S'iVFTCH 
SWITCH- CONTROLLED RADIO AND READING LAMP OR OTHER ELECTRICAL EQUIPMENT 

By K. V. R. Bowerman 

SEVERAL manufacturers have produced radio 
sets which incorporate electric alarm clocks, 
the idea being that the clock, instead of ringing 

a bell or sounding a buzzer, switches on the radio 
and perhaps a bedside lamp as well. The sleeper is 
thus gently awakened by music to a room lit by the 
soft warm glow of the bedside lamp. 

Unfortunately we cannot all afford to buy such 
a radio set. But if there is already an ordinary 
bedside radio and an ordinary clockwork alarm 
clock in the possession of the reader the same 
facilities can be provided at very little extra cost. 

Modifying the Clock 
Fig. 1 shows one of the more popular types of 

alarm clock, but the principle is the same no matter 
what type of clock is in use. Unscrew the winders 
and remove the screws which hold the back casing 
of the clock. Remove the casing. Bend the alarm 
striker so that, although free to oscillate, it cannot 
strike the bell or the side of the casing. Replace the 
casing, the securing screws and the winders. Give the 
" alarm " winder a few turns and set off the alarm. 
Note the direction of rotation of the winder. Solder 
a piece of the stiff wire or rod to the winder. The 
length of rod must be such that, at some point during 
the rotation of the winder, the end of it will touch 
the surface on which the,cice't rests. 

If necessary, make a " set " in the rod so that 
it clears the mainspring winder, hand- setting knobs, 
etc., throughout its full extent of travel. At the free 
end of the rod slide on a piece of rubber sleeving 
(bicycle valve sleeving will po). Now secure the 
clock to the lid of the cigar box - at the front 
edge and at one end, as shown. With the type of 
clock illustrated it is necessary only to drill two holes 
in the base to take two small wood screws. Methods 
for other shapes of clock will no doubt suggest 
themselves to the reader. 

Fixing the Main Contacts 
From insulating wafers and a pair of relay contacts 

make up a contact assembly, as shown. Secure this 
to the lid of the cigar box (with two 6 B.A. bolts, 
nuts and washers) in such a position that the rod on 

Rod 'Alarm' Winder ;41erm Winder 

Toggle 
Switch 

Lid 

'Set' 

Contacts 

Cigar Box Contacts Sockets 

Fig. 1. -Views of the switch and contact mechanism. 

the alarm winder closes the contacts when it reaches 
the end of its travel. It will now be seen that if 
the rod is turned as fir as it will go in the " wind " 
direction it will travel back when the " alarm " goes 
off and will close the contacts. 

Fixing the Relay, the Switch, and the Plugs 
Open the lid of the cigar box with the clock and 

contacts attached and allow it to rest on a book or 
some other convenient support. Place the rely on 
the floor of the box close to one end, with the moving 
contacts unpermost. (See Fig. '2.) 

Clock 

Contacts 

Switch 

Battery 

Sockets 

Fig. 2. -How the apparatus is housed in a cigar box. 

Now cut a strip of thin tin or thin aluminium 
about 3in. long by zin. wide. and drill a hole at either 
end of it. Pass the strip of metal over the coil of the 
relay and screw down the ends of the metal strip so 
that the relay is held lightly but firmly in position. 
This somewhat unorthodox method of fixing is not 
recommended for relays required for delicate work, but 
is quite satisfactory for this purpose. Drill two pairs 
of holes at the opposite end of the box to allow the 
passage of flex to the two 2 -pin sockets which will 
be fixed there later. Drill a 'tole in the lid beneath 
the tags of the main contacts so that flex can be run 
through to the contacts. Drill another {¡in. diameter 
hole at some convenient position on the lid to take 
the toggle-switch. Secure the toggle switch in position. 
Cut another strip of the metal large enough to 
make a bracket to hold the battery. Finally drill a 
hole at one end of 'the box for the mains lead. 

Wiring 
Plastic- covered flex is suggested for all wiring. 

Single leads can be made from Hex which has been 
untwisted. If you are electrically minded the 
schematic diagram (Fig. 4) should enable you to 
wire up the unit without difficulty. If not, the point - 
to -point wiring diagram (Fig. 3) will help you. Note 1 

that for the clock contacts, relay contacts and 
switch . contacts, wires will have to be soldered 
to solder tags. The other connections are as for 
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ordinary electrical fittings (i.e., grub screws). The 
following sequence is suggested : 

1. Solder two leads to the relay coil tags. Take one 
lead to one of the contacts on the box hid and the 
other to one side of the battery. ' 

2. Looking at the switch from the back (see Fig. 
3), join tag one to the vacant contact on the top 
of the box. Join tag three to the vacant terminal 
on the battery, 

3. Take a lead from one of the moving contacts 
of the relay and measure off enough to reach tag 
four on the switch. Strip the insulation for about a 
tin. at this point but do not cut the wire. Solder the 
bared section of the lead to tag four, then run the 

Clock 
Contacts 

-4-Auto Manual -s 
2 -Pin 
Sockets 

Relay 

_ Y 

S11 

Fig. 4 - 117ring diagram of the mains switching. 

lead to the holes for one of the two -pin sockets. 
Again bare the wire without cutting it and twist the 
bared portion into a 
point. Push this through 
one of the holes and 
secure it to one of the 
points of one of the two - 
pin sockets. Take the 
loose end of the lead 
and push it through one 
of the holes for the other 
two -pin socket. Cut it 
to length and secure it to 
one of the points of the 
second two -pin socket. 

4. Now take two yards 
of flex and unwind about 
12in. of it. Take one 12in. length, bare the middle and 
solder it to tag six of the switch. Measure off 
enough of the other I2in. length to reach one of 
the vacant points of the two -pin sockets. Bare the end 
and secure it. This leaves one point of the two 
sockets vacant. Solder the end of this lead to the 
vacant relay tag. Measure off enough of the same 
lead, bare a tin. and twist the bare section as before. 
Secure this to the vacant point of the socket. 

This completes the internal wiring. Secure the 
sockets to the side of the box with wood screws. 

Connect one of the plugs from the two sockets to 
the two -yard flex lead from the cigar box. Con- 
nect your bedside lamp to the other plug. 

Testing 
Turn the rod in the " wind " direction as far as it 

will go. Set off the alarm and let the rod run back 
to close the contacts on the lid. The relay con- 

Mains 

Clock 
Contacts 

OPO.T Switch 2 -Pin Sockets 
(rear view) for radio 

and /amp 
/2 

To Mains 

Fig. 3.- Complete wiring diagram of the installation. 

tacts should also close. If not, operate the toggle 
switch and try again. if the relay contacts dose, 
and operation of the toggle switch causes them 
to open again, all is well with that part of the cir- 
cuit. Close the lid and reset the rod. Now plug in 
the radio and bedside lamp to tIle two -pin sockets 
and switch the toggle switch to the " relay off " 
(Manual) position. Switch the radio on. Plug in 
the two -yard lead from the cigar box to your wall 
socket. The lamp should light and the radio should 
start to warm up. Operate the toggle switch (Auto). 
Both radio and lamp should cease working. Now 
set off the " alarm." As the brass rod comes round 
and closes the contacts on the lid the light should 
come on and the radio start warming up. 

Operation 
Mark the switch " Manual " and " Auto " as indi- 

cated above. 
Before retiring set, switch 

to Manual and wind the 
alarm clock mainspring. 
Set the alarm dial to the 
time you wish to be waken- 
ed and turn the brass rod 
in the " wind " direction 
as far as it will go. Switch 
on the bedside lamp 
and radio. Adjust the 
volume to the required 
level. Whenyou are ready 
to go to sleep switch to 
Auto. This will turn off 

the radio and the light. At the time set on the alarm 
dial the radio and lamp will be switched on auto- 
matically. As soon as you are properly awake switch 
over to Manual, as this will disconnect the battery 
and enable you to work radio and bedside lamp inde- 
pendently in the normal way. 

In this way the battery will last at least as long as 
that on any front door bell circuit. 

The use of a relay in this circuit isolates the mains 
voltage from the clock contacts and it is, therefore, 
perfectly safe, provided the box is kept closed. If there 
are children about it is best to screw it. 

Readers will, no doubt, be able to adapt this idea 
to suit their own needs. For instance, a more elabor- 
ate and. craftsman- finished support for the clock 
might be devised and the clock contacts themselves 
could be partly concealed to make a really neat job. 

LIST OF PARTS 
I P.O. type relay with one pair of heavy duty 

contacts. 
141 volt battery. 
1 double -pole double -throw toggle switch. 
2 2 -pin plugs and sockets. 
3 yds. of plastic flex. 
Small length of stout rod in any solderahle 

metal (4 B.A. screwed rod is suitable). 
Piece of sleeving (valve rubber). 
Relay contact assembly with insulating wafers. 
Cigar box or other convenient container. 
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A " REFLEXED " RECEIVER USING THE MINIMUM OF COMPONENTS AND VALVES 

By W. Sheppard, G2FUF 

MOST constructors, when faced with the task of 
constructing a superhet, are deterred by 
three factors. These are : (a) Multiplicity of 

cifiuits ; (b) Complexity of circuits, and (c) Need 
for expensive instruments for lining up the I.F.s. 
The writer is no exception to the general class of 
constructors and had repeatedly sought the solution 
among published designs. But all failed to qualify 
in one respect or another. 

So the writer decided to design and construct the 
simplest and best superhet possible in the light of 
general requirements. These were, that the 
receiver should be : As small and compact 
as possible without using expensive midget 
components. A.C. /D.C. type. Capable 
of giving high -quality output. Be readily 
transportable. 

Rather regretfully, the writer has to 
admit that he has not entirely been able to 
eliminate the need for expensive lining -up 
instruments, but a signal generator can be 
dispensed with if 1.F. transformers of the 
recommended manufacturer are used. If 
others are used the lining -up procedure is 
given. 

Since the writer is not a keen short -wave 
broadcast listener, and since the inclusion 
of a short -wave band would make the 
circuit unnecessarily complex, it was decided 
that the receiver- would incorporate only 
long and medium wavebands. Within this 
specification surprisingly high- quality 
output has been achieved. 

Circuit and Components 
As can be seen, the circuit is the superhet 

stripped down to the minimum. There is 
little remarkable about it, with the excep- 
tion of the 6B8. This valve is in a reflex 
circuit which has the advantage, not only 
of amplifying the I.F., but also of increasing 
the audio signal to obtain greater ampli- 
fication without using an extra audio valve. 
The three valves used were chosen because 
of their ready availability from W.D. 
sources and consequent cheapness. 

The 1.F. transformers are Wearite 465 
kc s Series 500 and were chosen because 
of the superlative results that the writer 
has obtained with them in the past. Their 
connections are always plainly marked. 
However each constructor has his own 
pet preference where I.F.s are concerned. 

The output valve is biased by a 150D 
1 watt resistor and by- passed by a 25! +F 

25 v. tubular electrolytic capacitor. In the interest of 
quality, considerable experimenting was carried out to 
find the best bias combination and finally the writer 
decided on the combination shown. The midget 
output transformer should be the best the constructor 
has, or can afford, for the writer has found that more 
trouble originates in this component than is generally 
realised. The correct match in this case is 70 : 1 

feeding into a 3Q. 5in. Rola speaker. A tone con- 
trolling capacitor is connected across primary of 
output transformer. 

Volume 
On/Off 

Tuning 
Drive 

Tunng 
Drive 

Wavechange Vo/time 
On/Off 

Fig. I. -Above and below chassis wiring details. 
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The power supply calls for a little comment, 
particularly with regard to the selenium rectifiers. 
Two of these units (RMI's) are connected in series 
and before mounting them, the constructor should, 
in the interest of safety and expense, make quite 
sure that no little pieces of wire or solder are trapped 
between the vanes It takes very little time to examine 
them carefully under a strong light. It is recom- 
mended by the makers that the RMI rectifiers be 

Underside view of the chassis. 

mounted with the fins in a vertical plane. This is to 
allow the heat generated readily to escape. 

Details of their mounting are given in Fig. 4. 
The mains dropping resistor is a 64011 standard 

type. The writer's method of finding the correct 
résistance is to incorporate an " AVO " meter in 
the series heater chain and regulate the resistance 
until the correct current is flowing. In the case 
of the present receiver this resistance was found to 
be 64312. (See Fig. 5 for details of dropper con- 
nection.) 

Although the mains dropper is mounted near the 
selenium rectifiers no trouble caused by heat should 
be noticed. Most of the heat from the dropping 
resistor will rise, and adequate provision is made, 
both for this component and that of the output 
valve, by the inclusion of a metal plate mounted on 
the back cover of the set. The plate is fitted so that 
it is about 4in. below the top of the cabinet when 
the back is in place. 

The size of the plate should be such as to extend 

LIST OF COMPONENTS 
Resistors 

One 1 K 10 watt. 
One 5 K 3 watt. 
One 150 !? 1 watt. 
Two 27 K 1 watt 
One 12 K i -watt. 
One 1 M !? -watt. 
One 27 K ¡ -wstt. 
One 470 K i -watt. 
One 100 K watt. 
One 47 K i -watt. 
One 270 !? i -watt. 
One 1 M s? Volume 

Control with switch. 

Capacitors 
Tuning Condenser. 2 

gang 500 p pF. 
16 -i -16 pF, 500 ppF, 

350 v. working. 
8 pF, 500 p pF, 350 

v. working. 
One 25 )'F 25 v. 
Two 0.1 pF 350 v. 

working. 
Two .02 pF. 
One .0025 pF. 
Two .001 pF. 
Two 100 p pF. 
Three 500 p pF. 
One 150 p pF. 
One .002 pF. 
Four 50 p pF Trimmers. - 

beyond the space occupied by the output valve and 
mains dropper. The heat is collected by the plate 
and deflected out of the holes in the back cover. This 
arrangement avoids the polish on the top of the 
cabinet being blistered by the heat developed from 
the components in question. (See Fig. 6 for details of 
plate mounting.) 

Construction 
A good idea of the layout will be gained from the 

photographs, but to facilitate the construction the 
valve holders should be bolted in position ; then 
the coils should be mounted on the underside of the 
chassis. After this has been done the two -gang tuning 
condenser should be fitted, preferably on grommets 
to avoid any microphony. Next, the 1.F. trans- 
formers and mains dropper followed by the output 
transformer. Finally, mount the rectifiers and all the 
other components. 

Some constructors drill holes for volume controls, 
3 -Po/e 4 -Way Switch (2 unused) 

L.W Aerial Coil 

M.W Aerial Col/ 

Not used 

Not used 

M.W. Ost Ca 

LW Osc coil 
6K8 Mixer 

Grid 6K8 Osc, 
anode 

6K8 Osc. Grid 

L.W. Osc. Coil- Not used 

M.W. Osc. Coil 

Fig. 3. Details of the wavechange switch wiring. 

ALL TRIMMERS APE SORE 
TC= TUNING CONDENSER 
ALL UNRATED RES /STOPS t ARE / WA7T 

:00///F 

2750 

Fig. 2.- Theoretical ci' 
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bIM.110011.11,41INEMO1 1.111141=1, NM. 1.1..1,1,1,1.1,1111,11.1,1,11 NNW ,; 
etc., after most of the wiring has been done, but the 
writer has had very little luck when doing this since 
swarf from the drill always manages to short circuit 
important components. 

The loudspeaker should be mounted only alter 
everything else has been done in order to avoid 
damage to the cone, and also to keep metallic 
particles from getting in the gap. 

Wiring 
Wire the heater chain first. It is advisable in the 

interest of low hum level to keep the wiring flat on the 
chassis and wherever possible into the angles and 
corners. The heater chain also includes the wiring 
of the mains dropper. This should be followed by the 
wiring of the rectifier and smoothing capacitors. 

From here on, to avoid the possibility of missed 
connections it is recommended that the constructor 
should work backwards from the anode of the 25L6 
output valve. 

Wiring between the coils and wavechange switch 

Line 
Not 
used 

Mains 

4BA rod 
through 
centre 

Mains 
Input 

Approx 
f2 

Heater 
1 " 'Chain 

Fig. 4 (left) and 5 (right). Mounting details of 
the rectifier and ballast resistor or voltage dropper. 

sMn 3WA7r /n:J 1OWA7T 

mull of the receiver. 

should be kept short and direct, otherwise instability 
may be caused by interaction in the leads. Chassis 
connections of each stage should be taken to one 
point on the chassis. 

Three- quarrerreur view 
Of the receiver. 

Wiring associated with the 1.F. circuit should be 
kept short and the grid and anode leads of the I.F. 

Fig. 6. -How to make 
the protective device to 
avoid the heat from the 
ballast resistor spoiling the 

cabinet. 

Meta/ plate to 
cover both 
Orgoper resistor 
and Output valve 

Per cover 

amplifier must be kept apart, also in the interests of 
stability. 

Lining -Up 
It will generally be found with the Wearite 1.F. 

transformers that they are pre -tuned at the factory 

LIST OF COMPONENTS 
One Set of L.W. /M.W. Coils (Weymouth or 

Olympic). 
Two I.F. Transformers Wearite Series 500, 465 

Kc /s. 
One 5in. Rola Speaker. 
Two R.M.I. Metal Rectifiers. 
One Midget Output Transformer, 25L6 to 30 

(70:1). 
One Mains Dropper 640 D. 
One 3 -pole 2 -way Yaxley Switch. 
One Pilot Lamp and Holder. 
One Drive Spindle and Drum. 
One Tuning Scale. 
Three Knobs. 
Three Octal Valveholders. 

i 6K8 Frequency Changer. 
6B8 Reflex I.F. Amplifier. 
25L6 Output. 

mo sIme.wm. Howl ,,_..,_,,_. ,.._..,._, ._ ,_,,_,..oso., .minn mom. mow.,',mi..xc 
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110 PRACTICAL WIRELESS 

and, consequently, only a very small adjustment 
is needed to compensate for the circuit changes in 
wiring capacity. This small adjustment is a simple 
matter and can be done without a single generator. 

It is only necessary to tune a signal on Medium 
waves and adjust the I.F. trimmers for maximum out- 
put Should another type of I.F. transformer be used, 
a signal generator is practically essential. Procedure 
is as follows : The leads from the signal generator 
should be connected between chassis and top cap 
of 6K8 valve. The generator should be set to 465 kc /s. 
and once again trimmers or cores- depending on type 
of I.F.- adjusted for maximum output. This shoúld 
be done on Mediyo wave with the tuning condenser 
at minimum capacity to avoid possibility of oscillator 
being tuned to I.F. frequency and so giving a false 
alignment. 

Adjust on Medium waves first. It will be found 
that the oscillator trimmer affects the low wave- 
length end of the band and the iron -dust core will 
tune the high end. Calibration is best done on 
stations of known wavelength i.e. Light programme 
1214 kc /s and Third programme on 647 kc /s. If in 
some parts of the country the Light programme 
is not well received, Luxembourg on 208 metres 

February, 1956 

(approx. 1429 kc /s.) will be found a good substitute. 
When the receiver has been calibrated to scale 

(normal long /medium scale) the aerial trimmers and 
core should be set for maximum output on sane 
wavelengths as used for the oscillator. 

The Long waveband is calibrated in a similar 
manner. Useful stations on this band are : Luxem- 
bourg on 1289 metres (approx. 232.6 kc /s.) and 
Radio Paris (approx. 164 kc /s.). 

Housing the Set 
When completed the set should be housed in a 

suitable cabinet, because the chassis is " live " to 
one side of the mains. For the same reason the 
greatest care should be taken to ensure that nothing 
metallic which is in contact with the chassis may be 
touched by the operator or any unsuspecting member 
of the household -children, etc. The back of the 
cabinet should be closed by some material such as 
cardboard, hardboard, etc., and all control knobs 
should have the grub screws of such a length that 
they are well below the surface, and the hole should 
be filled in with wax. Further information on the 
mounting of this type of receiver will be found on 
pages 113 and 114. 

News from the Clubs 
LOTHIANS RADIO SOCIETY 
Hon. Sec. : John Good (GM3EWL), 24, Mansionhouse Road, 

Edinburgh. 9. 

MEETINGS are held at 25, Charlotte Square, at 7.30 p.m. 
on alternate Thursdays. 

January 12th. -Hints on Mobile Operation, a recorded lecture 
by C. H. L. Edwards, G8TL, from the R.S.G.B. tape library. 

January 26th.-Band HI Convertors, by F. Tuck, GM3BBW. 
All new members made welcome. Instruction for R.A.E. and 

Morse classes now being held. 

SOUTH MANCHESTER RADIO CLUB (G3FVA) 
Hon. Sec. : M. Barnsley (G3HZM), 17, Score Street, Bradford, 

Manchester, 1I. 

THE future programme of lectures will be as follows : 

January 13th.-" Hints on Soldering." G. Kenyon (G3HM F). 
" How to Solder Aluminium." P. Lougher. 

January 27th. -" Transistors." P. Cone. 
February 10th. -" Radar and its Applications." P. Cone. 
We are also arranging a Hot Pot Supper to take place on 

Friday the 17th February. 1956, at the Wellington Hotel. 
Manchester. The cost will be 5s. 64. Any person wishing to 
ioin us will be welcome and they should write to the Sec. to 
make the necessary reservation. 

The Radio Amateurs Examination Course is now well under 
way. The meetings of this course take place on Mondays at 
8 p.m. in the Headquarters at Ladybarn House, 17, Mauldeth 
Road, Manchester, 20. Quite a number of readers have joined 
the course and also become members of the Club. 

THE HULL AND DISTRICT RADIO SOCIETY (G3AMW) 
Hon. Sec.: M. P. Squance (G3HTB), 118, Wolfrcton Lane, 

Willerby, Hull, E. Yorks. 

THIS society moves to a new QTH ' The Royal Oak (Cony's)' 
from Jan. 10th. 

Meetings are held every second and last Tuesday in the month 
the next few meetings being as follows : 

Tuesday, Jan. 10th. -Open meeting and introduction to new 
QTH. 

Tuesday, Jan 31x1. -Annual General Meeting. 
Tuesday. Feb. 14th.- Discussion Club Tx and Field Day 1956. 
Tuesday, Feb. 28th. -Radar by R. Mayman, G2ABR. 

CLIFTON AMATEUR RADIO SOCIETY 
Hon. Sec. C. H. Bullivant (G3DIC), 25, St. Fillans Rd., 
Catford, S.E.6. 

THE two main programmes during November were a quiz 
on the 4th and a junk sale on the 18th. 

Programme for January: 
20th.- Constructional Evening and Ragchew. 
13th. --To be arranged. 
27th.-" Radio Astronomy " by S. Coursey, G3JJC. 
Meetings are held every Friday at 7.30 p.m. at the clubrooms, 

225. New Cross Rd.. London, S.E.14, where visitors and new 
members will receive a warm welcome. Details of membership 
can be obtained from the Hon. Secretary. 

ROMFORD AND DISTRICT AMATEUR RADIO SOCIETY 
G4KF -P 
Hon. Sec.: N. Miller. 55, Kingston Road. Romford. 

THE Society's winter programme includes film shows, lecturettes 
by members, construction evenings and the monthly 

" junk sales." The Club " net " meets every Saturday evening 
on 28 Me /s, the participating stations being G3EBF, G3FKJ, 
G2FWJ. G2BVN and G3AUG. 

The Society meets every Tuesday evening at 8.15 p.m. at 
RAFA House, 18. Carlton Road, Romtbrd, and all visitors and 
new members will be warmly welcomed. 

COVENTRY AMATEUR RADIO SOCIETY 

THE forthcoming programme, at 9, Queen Road, at 7.30 
p.m., is as follows : 

Jan. 7th. -Children's Christmas Party. 
Jan. 16th.- Station Descriptions. 
Jan. 30th. -Two -metre Demonstrations. 
Feb. Iljl2th.- Affiliated Societies Contest. 
Feb. 13th. -Aerials and Switches- -GSGR. 
Feb. 27th. -Junk Sale. 
April 7th.--Annual Dinner (Barras House Hotel). 

SPEN VALLEY AND DISTRICT RADIO AND TELEVISION 
SOCIETY 

Hon. See.: N. Pride, 100, Raikes Lane, Birstall, Leeds. 
TANUARY meetings : 

J January Ilth- -Film Show. 
January 25th -2 metre Transmitters, by W. A. Thompson 

(G2FCL). 
February 8th --2 metre Receivers, by W. A. Thompson. 
The Annual Dinner has been arranged for January 21st at 

Dewsbury. Guest speaker will he Mr. B. Marsden of Associated 
Broadcasting Co., and late of Radio Luxembourg. Entertainment 
will be provided by a member of the International Magic Circle 
and Miss Glennis' Young Ladies. Free draws for equipment. 

The annual trip will be on May 13th to visit a R.N. W/T 
station. Further details from Hon. Sec. 

TORBAY AMATEUR RADIO SOCIETY 
Hon. Sec. : L. H. Webber (G3GDW), 43, Lime Tree Walk, 

Newton Abbot. 

REPORT of meeting held on Saturday, November 19th, 1955, 
at the Y.M.C.A.. Torquay, at 7.30 p.m. 

"The November meeting was held under the chairmanship of 
Frank Wadman, G2GK, and v were, also pleased to see our 
president, Walter Sydenham, GSSY, who brought along some 
test gear to illustrate the recorded talk by Louis Varney. GSRV. 

We were also pleased to see how well the recorded talk was 
attended --no fewer than 15 members turning up. 

The chairman also mentioned that we were pleased to see 
Bern Symonds, BRS 19991, after his long spelt of hospital. 

The next recorded talk is to be " Inter- planetary Travel," by 
G2WS, and it is hoped that this also will be well attended." 
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w,svvrt -isms sirm,a 

COMPLETELY BUILT SIGNAL GENERATOR 
Coverage 120 Kc's -320 Kc :s, 300 Kc's -000 Ko's, 900 Kcis -2.75 Me's, 
2.75 Mc's -8.5 Mes, 8 Mc s -28 Mc s. 16 Mc s -56 Mc;s, 24 Mets -84 Mc's. 
Metal case loin. x 6l in. x 4; in. Size of scale. 61in. x 3lin. 2 valves 
and rectifier. A.C. mains 230 -250 v. Internal modulation of 400 
c.p.s. to a depth of 30 per cent., modulated or unmodulated R.F. 
output continuously variable 100 milli -volts. C.W. and mod. 
switch, variable A.F. output and moving coil output meter. 
Black crackle finished ease and white panel. Accuracy plus or 
minus 2 ',,. £4 19 6 or 34,- deposit and 3 monthly payments 251 -. 
P. & P. 4 - extra. 
Heater Transformer. Pri. 230 -250 v. 6 v.11 amp., 6/-. 

Three -speed automat le changer. B.S.R. Monarch. current 
model. Will take 7in., loin. or 12ín. records mixed. Turn -over 
crystal head. cream finish. VERY LIMITED QUANTITY. 
A.C. mains 200 250. £7 15 0. P. & P. 31 -. 

T4V. CONVER'T'ER for the new commercial stations, complete 
with 2 valves. Frequency can be set to any channel within the 
186 -196 Mc's band. LF. will work into any existing TV. receiver 
between 42-68 Mc s. Input arranged for 80 ohm feeder. EF80 as 
R.F. amplifier, ECC81 as local oscillator ano mixer. The gain of 
the first stage, R.F. amplifier SODS. Required power supply of 
200 D.C. at 25 mA., 6.3 v. A.C. at 0.6 amp. Input filter ensuring 
freedom from unwanted signals. Simple adjustments only, no 
instruments required for trimming. Will work into any T.R.F. 
or Superhet. Incorporating Band switch, and wire -wound gain 
control. Fully screened in black crackle fin ,shed case, size 51in. 
long. 311n. wide, max. overall height 41ín. £211916. P. & P. 216. 

As above with built -in power supply. £311916. P. & P. 2/6. A.C. 
mains 200250. 
Extension Speaker cabinet in polished walnut, complete with 
81n. P.M. P. & P. 3/ -. 24:6. 
Bin. P.M. Speakers, removed from chassis, fully guaranteed. 
All by famous manufacturers. P. & P. 116. 12/6. 
Volume Controls. Long spindle less switch, 50 K., 500 K., 1 meg., 
2/8 each. P. & P. 3d. each. 
Used A.('. Mains 200,250 volts, 4 -valve plus Metal Rectifier. 
medium wave superhet in polished walnut cabinet, size 14 x 91 x 
71in., complete with valves 6K8. 6K7, 6Q7 and sF8. 61 PM speaker. 
Fully guaranteed. P. & P. 7.6. £3.15/ -. 
Constructor's Parcel : Medium- & Long -Wave A.C. Mains 
230/250 2-valve plus Metal Rectifier, 22/6. Comprising chassis 
101 x 44 x 1lin., 2 waveband scale, tuning condenser, wavechange 
switch, volume- control, heater trans.. metal rectifier, 2 valves 
and v /holders, smoothing and bias condensers,. resistors and small 
condensers, and medium- and long -wave coil, litz wound. Circuit 
and point -to- point, 1 /3. Post and packing, 246 extra. 
Volume Controls. Long spindle and switch, 1. 1. 1, and 2 meg., 
4f- each, 10 K. and 50 K., 316 each. f and 1 meg., long spindle, 
double pole switch, miniature, 51-. 

Standard Wave- change Switches. 4- pole ::way, 111 ; 5-pole 
3 -way, 1:9. Miniature 3 -pole 4 -way. 4 -pole '3 -way, 2 /6. 2 -pole 
11 -way twin wafer, 5, -, 1 -pole 12 -way single wafer. 4/-. 

40 WATT 17/6 
20 watt A.C. or D.C. 200 250 v. fluorescent kit, comprising trough 
in white -stowed enamel, two tubeholders. starter, holder and 
barreter. P. & P.. 1/6. 12/6. 
1,200ft. High impedance recording tape on aluminium ;pool 
12/6 post paid. 
Polishing attachment for electric drills. Quarter -inch spindle. 
chromium -plated, 5in. brush. 3 polishing cloths and one sheep- 
skin mop, mounted on a 3in. rubber cup. P. & P., 1/6. 12/6. Spare 
sheep -skin mops. 2,6 each. 

A.C. Mains 230 -240. Cons- 
prisirw choke, power - 
factor condenser. 2 tube 
holders, starter and star- 
ter- holder. P. & P. 3/-. 
17'6. 

R. & T.V. COMPONENTS (ACTON) LTD. 

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

SPECIAL OFFER - VERY LIMITED QUANTITY 
1 valve push -pull A.C. Mains 200250 v. 

RADIOGRAM CHASSIS 
3 wave band, coverage short wave 16 -50 m.. medium wave 
187-550 m., long wave 900 -2.000 m., 4 controls, volume control 
on -olf, tone control, tuning and wave change with gram 
position. Valve line up X79, W727, two DH77's, two EL4I's 
and EZ30. Output 7 watts. Size of chassis 16in. x 7in. x 211e. 
Size of scale 12in. x 4ín. Overall height including back plate 
7lio. BRAND NEW. Fully guaranteed. £9.19.6 P. & P. 7/6. 

PATTERN GENERATOR 
40 -70 Mc;s direct calibration, 
checks frame and line time - 
base, frequency and linearity, 
vision channel alignment. 
sound channel and sound 
rejection circuits and vision 
channel band width. Silver - 
plated coils, black crackle- , 
finished case 10' x 61' x 41' 
and ro white front panel. A.C. 
mains 

white 
fro volts. This 

instrument will align any TV 
receiver, accuracy -'l';,, Cash 
price £3119 6 or 291- deposit and 3 monthly payments of £1 
P. extra. 

Complete A.C. Mains 3 Valve plus metal rectifier T.R.F. kit. 
In the above cabinet, £3;15/0, plus 3/6 P. & P. 
PLASTIC CABINET as illustrated, 111 x 61 x 51in., in walnut or 
cream. ALSO IN POLISHED WALNUT. complete, with T.R.F. 
chassis, 2 waveband scale, station names, new waveband, back - 
plate, drum, pointer, spring, drive spindle, 3 knobs and back, 2216. 
P. & P. 3/6. 
As above with Superhet Chassis, 23/6. P. & P., 3/3. 

As above complete with new lin. speaker to fit and O.P. trans., 
40/ -. P. & P. 3,6. With Superhet Chassis. P. & P. 3;6. 41' -- 
Used Metal Rectifier, 230 v. 50 mA., 3:6 : gang with trimmers 
6.6 : M. & L. T.R.F. coils. 5'- : 3 Govt. valves, 3 v/h and circuit 
4/6: heater trans., 6/ -: volume control with switch, 3'6 
wave -change switch. 2 -- : '32 x 32 mfd., 41- : bias condenser, 11- 
resistor kit, 2/- ; condenser kit. 4/ -. 
P.M. SPEAKERS. 6; in.. closed field, 1846. 8in. closed field, 20 :6. 
loin. closed field, 25, -, 12ín., 25 / -, 31in., 16/6. P. & P. on each, 2,'-. 

Valveholders. Paxolin octal, 4d. Moulded octal, 7d. EF50, 
7d. Moulded B7G, 7d. Loctal amphenol, 7d. Loctal pax., 7d. 
Mazda Amph., 7d. Mazda pax., 4d. BOA, B9A amphenol, 7d. 
B7G with screening can, 1/6. Duodecal paxolln, 9d. 
Twin -gang .0005 Tuning Condensers, 5 / -. With trimmers, 6/6. 

32 mfd., 350 wkg. ... ... 
16 s 24 350 wkg. ... .,, 
4 mfd., 200 wkg. ... ... 
40 mfd., 450 wkg. .. ... 
16 x 8 mfd., 500 wkg. ... 
16x16mfd.,500wkg. ... 
16 x 16 mfd., 450 wkg. ... 
32 x 32 mfd., 350 wkg. .. 
25 mfd., 25 wkg. . ... 
250 mfd., 12 v. wkg. 
16 mfd., 500 wkg., wire 

E mfd., 500 v. wkg., wire 
ends... 

8 mfd., 350 v. wkg., tag 
ends... .. ... 

100 mfd., 350 wkg. 

2/- 16 +16 mid.. 350 wkg. . 3 3 
4'- 60 +100 mid., 280 v. wkg. 
1;3 50 mid., 180 wkg. ... ... 1 9 
3.6 65 mid., 220 wkg. ... ... 1 6 
4/6 8 mid., 150 wkg. ... .. 1 6 
5/9 50 infd., 12 wkg. ... ... 11 1. 
3/9 50 midi, 50 wkg. 1/9 
4/- Miniature wire ends 

moulded 100 Pf., 500 pf., 
and .001 ea. . ... Id. 

280-0-280 80 mA., 4 v. 4 a.. 
14/6 

250 v. 350 mA., 6.3 v. 4 a. 
twice, 2 v. 2 a. .. 19/6 

Auto- trans., input 200'250 
1/6 HT 500 v. 250 mA. 6 v. 
4/- 4 a. twice 2 v. 2 a. ... 19,6 

lid. 
1/- 

3/3 

2/6 

Potato.& Vegetable Peeler, by famous manufacturer. capacity 
411ós., complete with water pump. All aluminium construc- 
tion, white stove -enamel finish. Originally intended for adap- 
tion on an electric food -mixer, can easily be converted for hand 
operation. 39/6. P. & P. 3 / -. 

Where post and packing charge is not stated, please add 1/6 up to 13 / -, 
2/- up to £I and 2/6 up to £2. All enquiries S.A.E. Lists 5d. each. 
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VOLUME CONTROL 

PRACTICAL WIRELESS February, 1956 

FOR ALL RADIO PARTS - FOR EVERY RADIO NEED .. . 

WIRE WOUND TYPES 
ohms, 2011 ohms, 1K ohms. 2K 

ohms, 5K ohms, 10K ohms. 15K 
ohms, 20K ohms, 25K ohms, 311K 

ohms, 110K ohms, 500 ohms. All 
2 6 each. 

2 s 111K ohms on one Spindle. 218 
each. 200 ohms Pre eiet, 119 each. 
All have at least. (" et o,lard 1" 
Spindles tuiless s :thers. i`e .tatc,I. 

CONTROLS WITH DOUBLE POLE 
SWITCH 
23K ohms. 50K ohms. 1 1e4 olnn=, 

meg ohm-, I meg ohm., 2 meg 
shone. All 4'9 vash. 

CONTROLS WITH SLNGLE POLE 
SWITCH 
I0K ohms, 100K ohn,a, ' ohms. 

ohms, 1 næ4 shoos 
: 

2 meg 
oleos. All All 3'9 each. 

All these controls are by well-known 
makers : Colvern, Dubilter. 1(or- 
Canile, Erie, Amplios, sir.. etc 

CONTROLS LESS SWITCH 
f toeg ohm, I nieg "idol. All 2,18 each. 

EX- GOVERNMENT AND SURPLUS 
CONTROLS 

- This popular lange is suitable for 
all Television constructor*. etc. 
K ecp voile cos *= down when building 
the ' Argo, or " Simplex " re- 
ceivers. Available : 5101 ohms, 61m 
ohm,. 1.500 ohms double type, 2K 
ohms, 5K ohms, ION ohms. 911K 
:duos. 25K obtus. 50K ohms, 200K 
ohms, 100K ohms. 1 meg ohm, 1 

meg ohm. I meg ohn1. 2 uq ohms. 
5IIK ohm- double ta pe 11 All 11 i 

MAINS TRANSFORMERS 
3-WAY MOUNTING TYPE 
MTI- Primary : 20c= 221s.:,'10 -. Kee - 
oodaries: 2754,275v. a M;. -Au- 
4 atop. II4v. 2 ;nap. Nulh tapped at 
4v., 17/6 each. 

MT2- Primary : 206.220.240c. Sec- 
ondaries : 350.14.350v. 80 MIA 0- r.:3v. 
4 amp. 0.5v. 2 amp. Both tapped ut 
4v., 17/8 each. 

MT3- Primary : 21111= "...,an,. Se,'- 
sailor' '"II,. 2 amp.. 'rap, at 

17,5 
12v., 

20.'., 24N., ` each. 

SILICONE COATED 
WIRE WOUND 

RESISTORS 
Tnlenmce plum or minas 10%. 
Each resistor clearly narked with 
resistance value and 
Available in the following 

224, 50, (IS, 1011, 150, 21111, 5'. 
5,171. 6811. 1.0011. 1 0111, 2,1100,'_ 
3.500, 51100, 0,000, 10,1100. Also 
220 ohm.. 
5 watt Size l' , 1" With 1 j' 

wires ... 1/- 
10 watt Size 11" a 1" with 1' 

wires ... ... ... 118 

15 watt Size 11'<l'nìthlq- 
wires ... ... ... 1!9 

INSULATED SLEEVING 

Various Colours 
1 nun.. 1,4. yd.: 2 mm.. 2d. Dl.: 
3 non.; 3d. yd.: 4 sun., 4d. yd: boos.. 
5d. 1d. Í n mm., 6d. yd.: S sum., 7d. 

each. I yd. ; I0 ens,., 8d. yd. 

MAINS DROPPING RESISTORS 
. , 1Cel,3n 2 .sol ion 40 

"ohms Erie 
ohm- 

725 tap al 1510 obus 
050 ohms tape at 370 ohms 000 

ohms ohms :l0 ohms ... 
770 ohms Main. Dropper for 

Midget Radio, with a tap at 
125 ohm. 1a, long a I 

each 
1/9 
1(8 

2¡8 

1/3 

Dagole Mains dropper .3A. each 
cement coated with 2 slide]. 319 

.2 amp as above 1,200 ohms ... 3/9 

Green Vitreous Mains Dropper 

1.:20 ohms 2 taps ... ... 1i3 
Zenith Main. Dropper 910 ohnl- 2/- 

LOUD SPEAKERS 
All PM Types lets Transformer 

... 17'8 

... 17 

... 17 8 
. 20 

37 d 

17 8 
. 18 

18 0 

25 8 

1Ki-ed 
21 

000 l 
17,8 

Energises' 
21: - 

Mai° Order only. For terms see our advertisemen! on Page Nu. 7.4. 

WHEN ORDERING PLEASE QUOTE " DEPT. °.W." 

5 /EVINCES CHAMBERS 

VICTORIA SQUARE 

LEEDS I. 

EVERYTHING FOR THE HOME CONSTRUCTOR RADIO OR TV 

12- CHANNEL TV TUNER 
Famous make. Covers Bands I and 
III. Complete with valves EF80 and 
ECCS1. Ceramic valveholders. finest 
quality components. precision made. 
Switch and fine tuning. I.F. output 
20-25 Mc s. Freq. coverage 50 87 Mc :e 
and 175 -215 Mc 's. Supplied with full 
details and circuit diagram. $A / Post 316. Knob. 2 9 extra. 77 

TELETHON BANIVFII CONVERTER 
COIL SET for use with TRF and super - 
het Sandi receivers. Uses 2 Z719. Circuit, 
wiring diagram, alignments with each 
set. 15 / =poet 116. 

Mk. H ('OIL SET. cascode.17 /6. Mk. It 
CHASSIS (also takes power supplles;6f- 

LASKV'S RADIO CONSTRUCTOR PARCELS 
PARCEL. No. I.-Contains everything to build a 4- valve, 
3 -wave superhet for 2)0 250.A.C. mains. Uses. 6K8, 61(7, 
6t71. 8V6 valves. Attractive wood cabinet, walnut veneer. 
or plastic cabinet. Size 12 x 61 x 6 ;in. deep. CAN BE 
BUH T, FOR 27.19.6. Carr. and pkg. 2,6. 
PARCEL No. 2.-Contains everything to build a T.R.F. 
3 -valve set for 200'250 A.C. mains, med. and long wave. 
Uses 6K70. 6J7, 6V6, and metal rectifiers. Neat plastic 
cabinet, walnut or ivory finish, or wood cabinet. Size 
12 x 61 x 5110. deep. CAN BE BUILT FOR 25.10.. 

Carr. and pkg. 2,6. 
PARCEL No. 3.-4 -watt A.C. Amplifier. -Uses 1 each 
6SL7, 6V6 and 5Z4. All components, chassis. valves. 
output trans., mains trans. LASKY'S PRICE 24.5s. 

Post & pkg. 2:6 extra. 
Instruction Books for any of above, 1:- each, post free. 

Cabinet only, plastic or wood. 17'6, post 2 6. 

FAMOUS MAKE 3 -SPEED 
TRANSCRIPTION MOTORS 

Ail component parts can be supplied for building 
his handsome unit at home. Heavy lathe- turned 

I urn- ferrous turntable with rubber mat, metal 
motor board size 12in. x 131n., 4 -pole motor, etc. 

1'ondenser starting. All parts brand new and 
:enable separately. List on request. 

@ 1N BE 
tt ROUT ONE HOUR AT A COST OF £s. 9s 
b nli assentbiii instructions and diagram supplied. 

'I' E I. K 'l'R ON 
BAND III ('tIN- 
YERTER. Com- 
plete klt, drilled 
chassis, con - 

densers, resis- 
tances, coils. 
valves, etc., with 
full instructions. 
Po', 1S. 48/6 

FINE 6 -valve 
RADIOGRAM CHASSIS 
COMPLETE WITH VALVES 

Famous Maker's Surplus. Brand 
New and Complete. 6 valve, 
3 -wave Superhet, 13 -50 m. short. 
200 -550 m. medium. 1,000 -2,000 m. 
long. Brand new Mullard valves : 

ECH42, EF41, L63. 10841, 6V8, g.t., 
EZ4O. and finest quality com- 
ponents. Gram. switch. 465 Kc!s 
LF., tone control. 3- colour dial. 
Overall size : 13; a 5. height 
125ín. Aperture required for dial 
and controls. 11 x 3;in. Complete 
with valves, output trans., 
knobs, etc. 
L.ASKY'S PRICE. £. . 10196 Carr. & pkg., 7!6 extra. 

PICK -UPS ALMOST HALF 
PRICE. Standard Play. 

Goldring Bantam Post free 25/- magnetic. 

B.S.R. MONARCH 
3 -SPEED 

AUTO -CHANGERS 
Latest 1955 model. New and 
Unused in Maker's Cartons. 
Takes 10 records of all size 
(mixed) in one loading. HGP.lt 
crystal turnover pick -up. Hand- 
some cream finish. List 13 Gns. 
LASKY'S PRICE, 

Carr. 316 87-19.6 
AERIALS OF ALL TYP4A. 
Bands I, III, Combined (all 
channels,, also F.M. Largest 
stocks of Aerialite, Antiference, 
Belling Lee, Wolsey. etc. Prices 
from 7:8. Also Co -axial Cable, 
Feeder. Crossover Boxes. 

TAPE DE('K AND GRAIL 
MOTORS. anti-clockwise. shaded 
pole. Collard, 25 -. Garrard. 26 8. 
Post extra. 

PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD 

Open L.1Sh I. 'S (HARROW ROAS)) LTD., 
ail day 42. TO-l'1'ENIIAM ('GURT ROAD, 11-.1. 

SAT. Telephone : MUSeunl 2600. 
Nall day 370. HAR ROW ROAD. PADDINGTON. S1. <,. 

TH In'3. Te!epllone : CUNningham 1979 -7214. 

t- 
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Constructing A.C./D.C. Equipment 
CONSIDERATIONS IN THE DESIGN OF " UNIVERSAL " SETS 

By E. G. Bulley 

A TITH the ever -increasing use of A.C. /D.C. 
`J `/ circuits, either in television, radio or similar 

equipment, it is advisable that certain safety 
precautions are taken. The use of such circuits has, 
no doubt, reduced the cost of equipment in so far 
that no mains transformer is used. This cost factor 
naturally influences the amateur, experimenter or 
constructor; this article is, therefore, written in the 
hope that it will assist the newcomer to this field. 

A.C. /D.C. circuits employ valves that are designed 
with fairly high heater voltages, but although valves 
used in the same circuit may have different heater 
voltages their heater currents must be constant 
throughout. This can be clarified by assuming four 
valves in an A.C. /D.C. circuit, the heater voltages 
being 50, 50, 6.3 and 6.3 volts, giving a grand total of 

Mains On-Off 
o- -ono- -d 

Fuse 

Live 
Chassis 

AC /bC. 
Mains 
Input 

Ve /ve 
Heaters 

y ruse 
O -oQ -o 

Line 
Cord 

HTt 

Mains On -Off 
Fig. 1. -Basic circuit indicating heaters in series. 

112.6 volts, the heaters being series connected. Each 
one of these valves must have the identical heater 
current, for example, 0.3 amps. One can, therefore, 
appreciate that to operate these heaters from the 
250 volt A.C. mains supply (see Fig. 1), a suitable 
dropping resistance such as a line cord, barretter, 
etc., must be connected in series with the heater 
chain. Furthermore, whatever type of dropping 
device is used, it is essential that it must have the same 
current rating as that of the heaters. It is essential 
to bear in mind that as these heaters are in series, 
the permissible variation in mains voltage is much 
less than when valves are used in parallel. 

Precautions must, therefore, be taken to ensure 
that the value of current is correct at the average 
line voltage. This will assist the valves to withstand 
any mains fluctuation. It is advisable, however, 
to connect the various heaters in circuit in a definite 
arrangement. This applies mainly to radio reception. 
The reason for this is that it does avoid unnecessary 
mains hum being induced into certain valves such as 
detectors and frequency changers. The arrange- 
ment for series -connected valves can be appreciated 

by referring once again to Fig. 1. Many constructors 
may wish to include dial lamps in their particular 
circuit. This likewise must be of the sane current 
rating as that of the valves, bearing in mind that such 
lamps are connected in series with the heater chain. 

The Chassis and Earth 
The chassis being in direct connection with the 

mains makes the construction of such equipment a 
danger to the inexperienced, and it is, therefore, 
essential that suitable safety precautions are taken. 
These precautions should not, however, deter the 
newcomer from using such circuits, but only assist 
him in safeguarding himself and any possible user. 

Now, as the chassis is connected to one side of the 
mains, it is essential that one must not make any 
external earth connection to it, the reason being. that 
it would be a direct short -circuit across the trains 
supply. It may well be, however, that if from a radio 

AC /bC 
Mains 

Figs. 2(a) and 2(b).- Typical heater arrangement Jar a 
superhet type receiver. 

reception point of view an external earth is essential, 
then such an earth must only be made via a suitable 
condenser to chassis. Furthermore, it is also neces- 
sary to isolate the aerial in a similar way, that is, by 
a suitably rated condenser. Failure to do so in this 
case will cause the aerial .to become " alive," depen- 
dent, of course, on which way round the mains plug is 

Fig. 3. -Basic half =wave rectifier circuit. 
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inserted in its socket. Reference to Fig. 4 will clarify 
this point. 

An unearthed chassis is naturally dangerous from 
the point of view of electric shock. One must bear in 

V 
Aerial 
Isolating 
Condenser 

H. T. t 

-- 

WIRELESS February 1956 

power supply, but in many cases the voltage doubler 
circuit is used. These are shown in Figs. 3, 6 and 7. 
The latter method, however, enables twice the output 
voltage to be provided against that of a similar valve 
used as a half -wave rectifier on A.C. mains. 

Power Supplies 
Whilst we arc dealing with the question of power 

supplies there is one that is becoming extremely 
popular with the amateur. It is, however, only suitable 
on A.C. supplies, but utilises the live chassis principle 
and likewise the same precautions must be taken. 
This supply does away with the voltage -dropping 
resistor and utilises only a filament transformer for 
lighting the heaters in the circuit, the A.C. mains being 

Fig. 4.- Isolation 

Live 
Chassis 

TEarth' so/ating 
Condenser 

True Earth 

of aerial and earth. 

mind that metal frames of volume controls, tuning 
condensers, etc., must have suitable insulated knobs 
attached to their spindles, either the push -on type, the 
outers of which lack any metal, or the type that have 
grub- screws which are set well below the surface. In 
the latter case, however, it is advisable to seal off the 
sunken screws with sealing wax. 

Furthermore, it is also essential that on no account 
should exposed screws, speaker frets (metal), etc., be 
left unprotected ; it is far better to avoid entirely any 
external metal fixings and use a speaker fret of non- 
conductive material. 

Many constructors prefer to include suitable R.F. 
chokes in the mains leads to prevent R.F. currents 
from entering the circuit. Biasing in such circuits is 
conventional and requires no further comment. 

A.C. /D.C. circuits utilise the half -wave rectifier 

Line 
Cord 

Input 

Rectifier Fi /ter 

Heater // Chain 

-Rectifier 
Heater 

HT. 

D.C. 
Output 

HT- 

Fig. 6. Half -vare rectifier circuit with fall -gave 
rectifier Calve. 

Fig. 5. -Using valves of different current rating, 
and avoiding the cost of a large H.T. transformer. 

fed direct to the rectifier anode. Furthermore; in such 
an arrangement the heaters are wired in parallel and 
thus enables valves of similar heater voltages to be 
used but with different current ratings (Fig. 5). 

In A.C./D C. circuits an essential is free ventilation, 
and the cabinets should therefore be of material that 
has a good insulation property against heat as well as 
electrical power, bearing in mind that it is advisable 
for it to be free from all metal trimmings. 

The next consideration is that of the mains switch, 
which is more than likely to be incorporated in the 
volume control. This should, however, be of the 
double -pole type, so that both mains feeds are broken 
when switched off. It is also advisable to include 
fuses, although not essential, one being in each mains 
input feed. This naturally depends upon the equip- 
ment under construction, but it does, however, offer 
further safeguards. With the absence of the mains 
transformer, the H.T. voltage is limited, and it is, 
therefore, advisable to use a P.M. speaker. 

o 
AC 
Mains 
o Line Heater 

Cord Chain 

D.C. 
Output 

t j HT- 
Fig. 7. -Basic voltage doubler circuit (¡ill -gare). 
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C.R.T ISOLATION TRANSFORMERS 
Type A. I. nv leakage windings. Ratio I: 1.25 
giving 

1 

boost secondary. 
1darv. 2 v., 10/6 : 4 v.. 10 5 t1.3 0., 10:6 10.6 v., 

10 /8 ; 13.3 v.. 10.6. 
Ditto with natfnr. prirtiaries. 12'6 euh. 
Type B. Mains Input 220'240 totts. 5fniti 
Output ^_, 4, 6.3, 7.:1, 10 and 15 volts. Input 
has two taps which increase out put volts by 
25% and 70"4 respectively. Low emoted y, 
suitable for most Cathode Ray Pubes. With 
Tag Patiel. 21'- each. 
Type C. Low capacity wound transformer for 
use with 2 volt 'rubes with falling emission. 
Input 250'240 volte. Output 2024-2¡ il-11 

volte at 2 amps. With 'fag Panel. 17 /8 each. 
All Isolation Transformers are inditidna41y 
booed, labelled and clearly marked with 
relevant data. 

TRIMMERS, Ceramic, 7,1 c 7" tif.. Cd. 100 pf. 
150 pf.. 1;3 : 250 i,f.. 1 6 : d0 o pi., 7 :,0 pi.. 1C. 
RESISTORS. All values. 10 ohms to 10 meg. 

w., 4d, : 1 w.. Od.: 1 o.. Sd. : " w 1; -. 
HIGH STABILITY. 1 

o. 1 2 -.Preferred value 
100 ohms to to meg. 
5 watt WIRE -WOUND RESISTORS (1/ 

10 watt 25 ohms- 10,000 ohno - 1 

15 watt (2 
15,000 , hm= =.0 OUO ohm;. 5 w. 19; 10 w ...2 i 
KNOBS, GOLD ENGRAVED.- Wahnit or Ivory 
71 in. diarn., 1/6 each. Not engraved, 1/- each 

RECORDING TAPE 

1,2C0 It. on standard fitting 7" Plastic 
reels. Frand new boxed 17/6. 

0/P. TRANSFORMERS. Heavy Dut o 50 to ).. 4 6 

Ditto, tapped prim ary, 4/9. Ololtiret i,'. t'o'h n "2 
616. 'rapped small pentode, 39. Miutatwe :.31 
to., 3/9. 

L.F. CHOKES 17'10 H, 60 ill rod., 5/- ; 
o7 211 If. 

100 /ISO mA., 11:6 ; 20'15 H. 120 ;150 mA., 12:6. 

MAINS TRANS. 350.0 -350, SII mA., 6.3 t. tapped 
4 v. 4 a., 5 v. upped 4 v. 2 a.. ditto 250 -11 -2511, 21 - 

HEATER TRANS. Tapped print.. 2010'270 V. 
i t amp.. 7/6 , tapped se 2, 4. 6.3 t-.. II amp., 16 
VCR97 TESTED FULL PICTURE, .2 
COPPER PLATED AERIAL RODS. 1 12in. pull 
fitting, 2/8 doe., p. A p. 94. Aerialite Earth rods, 4'- 
ALADDIN FORMERS :4114i core, Ih,., 8d. : tin., 10d 

tin, FORMERS with (ots and Core. , sq. 
Ilia and iie. eq. v 2lí,,., 2 - ea. 
TYANA.- Midget bolderind Iron. 200:220 v 
230/250 y., 14/11. Triple 'Three mod. with detach 
able beech stand, 156, Solon Midget Iron, 22/- 
MIKE TRANSF. Ratio Su : 1, 3'9 ea. 
MAINS DROPPERS. . liin, Adi. Sliders..:' 
amp. 7:,11 ohms., 4'3. J amp.. 1.000 ohme, 4.3. 
LINE CORD. . rap. 60 ohms. per foot.." atop., I n1 

ohms per foot. 2 way, 6d, per foot.:; -way, 7d. per foot. 
LOUDSPEAKERS P.M. 3 OHM. 
Sin. 11.A., 16/6. 7i 

.1 

a 4i11. CO011 mote. 21' -. 
61e. x 4 in. Rol., 1918 Sin. Goodman, 22:6. 
Olin. Goodman. 18 8. loin. Isola. 30: -, 
Olin. ditto w /Trans.. 21' -. 12íu. Plessey, 30 1-. 

Sin. M.E. 2.5 k. or 2 it. field. tapped O.P. traitor.. 246. 
CRYSTAL DIODE. 0.1 ".C.. 31. l'ircuit Book. 1 -. 
HIGH RESISTANCE PHONES. 4,0mí ohm.. 15/6 pr. 
COPPER ENAMEL WIRE. í1b. to It to 20 5.tv.g.. 
2/- ; 

. 1 to 28 s.tv... 2'8 ; :to t' 4q e o n., 3/6. 
SWITCH CLEANER Ploid. ,quirt .pout. 3'9 tin. 
TWIN GANG TUNING CONDENSERS. .0005 tof,l. 
midget with trimmers, S/6 : 375 pf. midget. less 
trimmers, 6/6 ; .11005 .etandani sire w ith tri naners 
and feet, 91- : less trimmers, 9'- ; ditto, soiled. 21. 
SPEAKER FRET. N oven Plastic TOI; AN. Walnut 
tone. 12íu wide, 2'- per foot. Expanded metal, 
Gold or Silver, 'l 0 12in.. 2:- each. 

VALVES 
A SMALL SELECTION FROM OUR STOCKS 

All Seized 3'8 New & Guaranteed 
1/8 ; u0 2.6 5.8 

EÁ.511 1110M 211 6.44;5 
6100 
LFSu 

(ALS 
6,15 

6K7í1 
EROI 

8/8 
6AC7 
6AT6 
609 

61.611 
6SN7 

787 
b:CH4'2 

12/8 
EY51 

7/6 7/8 
024 6F'ti 
1N5 CKlf 
Dio 6146 
185 138.47 
1T4 IiL7 
5S4 6\'6(: 
XVI 014 

6BEti 6NS 
611W al 12ANT A'123 

64716 
1_HI.11 
EFS9 
]3F92 
EI.:e2 

HVR2A 
L!_ 

1'F41 

1.2K8, 1207, 2E7, 
35L6, 3521, 371 vet. 

10,'8 
0.10 

El'I.80 
EF5 í 
EF811 
E 

12K7 
12K8 
12(47 
55L6 
3524 

ALL WAVE RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
s. W. 16 ni. -50 to, I.A'l'E3'r Mt!'LI.ARD 
M. W. 200 r,.. -550 m. ECH42. EV41. EB041, 
L. W. 800 In.--244.10 in. EL41. E240. 

12 moltth f:narantee. 
A.C'. 200/250 y. 4-may Switch : Short -Me,l inm- 
Long-Orlm. A.\'.1'. and Negative feeelbaek. 
4.2 watts- Chancis 131 0 51 r Sain Mass Vial 
10 x 4/ín. horizort:d or vertical available. 
2 Pilot Lamps, Four Knobs, Walnut or Ivory 
"digoed and calibrated. Chassie isolated from 

£9.15. L'arc. & Inv., 4/6. 

Suitable 3 -ohm epeakeru, Sin., 19/6 ; 10in., 251 , 
RECOMMENDED FOR ABOVE CHASSIS 

£8 -19 6 (Limited Period) v Post Free. 

Erand new Plessey 3 -speed Autochanaer Mixer 
Unit for 7, 10 and 12íu. Records. - Twin Hi -Fi 
Xtal Head with Duopoint sapphire stylus. 
Plays 4,000 records. Spring mounting. Base - 
loard required 151 x 121ín. Height 51in. 
Depth lin. Soper Quality, 

FAMOUS MAKE. 3 -speed Single Record unit 
with Acoa 37 Turnover Head, each Sapphire 
Stylus plays 2,000 records. Starling Switch 
Automatically places Pick -up on records, 7tn., 
10íu. or 12íu. Auto Stop- Baseplate 12 < 81in. 
Height 21än. Depth tin. Price 6715fß, poet tree. 

C4/19/6. CONVERT YOUR RADIO. Playing 
desk 15 x 22 x 7in. Walnut finish, drawer 
front with 73 r.l motor, turotable and 
pick-up. tress lever start places High Itn- 
polioice Magnetic piektup on remards ltli n. or 
121n. Atito Step. Brand 1IeW r iginal 
makers boxes. 200/25" v. A.V. 04/19/1 carr 

Bee. ín1- extra Scotland, Ireland, Wales. 

CRYSTAL MIKE INSERT. -- Famous make, 
pre ed. Size only II s /Ili 
Bargain 1',,.',' 6,8. No huusiormer r "laical. 

BANKRUPT STOCK 
PEN TORCHES.- Drydrs, chrout i nn, plated 
with vest locket clip. Complete. Brand new 

ith battery and hum. Listed 7 4. Our Prime 2,8. 
HANDILITE.- Drydes-, pocket 

'r 
, handhag 

Baanrght. ('emplete. Battery and bulb 
Listed 315. Our Price 2 8. 

BAND 3 T.V. CONVERTER KITS 
For London, Midland and Northern Trans- 

missions. 
Suitable all T.V. makes. T.R.F. or Superhet. 
Ready wtm,d eoilx, two El'xb valves, 411 

components. punched chassis, ' t,it ,llaar:o,b 
ring plana. COMPLETE KIT for nains 

operation 200-250 v. A.C. 13,10; -. 

AO ABOVE leas 1'0W1ß l'ACC. Requires 

Mains Transformer to above ,Spec., 10;8. 

PINCHED CHASSIS and WOUND COILS, 
component list, circuit diagram, wiring plans, 
only 19/6. Full Plans and Circuit. details, 6d. 

Volume Controls 
Long spindles. Unman- 
teed 1 year. All values 
]n,o0) ohms to 2 Meg. 
No Sw. S.P.aw. D.P.3w. 

3/- 9/- -4/9 
EXT. SPICE. TYPE 3/- 

sa t: BLFI Coax 
Semi -air spared Poly- 
thene insulated. 1 in. d Ìa. 
Stranded , cm 
Losses eut Sur" yd. 
STANDARD 
lin. Coax. 8d yd. 

COAX PLUGS ... I/- DOUBLE SOCKET ... 1 - 
SOCKETS ... 1/- OUTLET BOXES _. 41 
BALANCED TWIN FEEDER, yd. 6d. e0 or tam ,d,u:s. 
DITTO SCREENED per yd. 1,' -. 80 ohms ordy. 
T.V. AERIALS, Band I. D,,lòor Inv. T., 13:8. 
Band 3 Dipole indoor, 818. Band 3 T ig., 7'8 pr. 
WIRE -WOUND POTS, 3 WATT. FAMOUS MAKES. 
Pre -Set Min. T.V. 'Type. All values 05 "loos to :Ill 
K., 3/- ea. 50 K., 4/ -. Ditto carbon 're.',ck 70 K. to 

meg., 3/ -. Standard Pots, 2101. Spfudle. All 
Valuer. 100 ohms to 50 K.. 5/8 ; loo I(., 8;8. 
W/W EXT. SPEAKER CONTROL, 10 ohm. 3,!-, 
CONDENSERS. New stork. .001 mtd. 7 kV. T.C.C. 
5/8. Ditto, 13,5 IV.r9 /8: 2 pl, to 00 pf. Micas 
Od. ; 'tubular 500 v..(1Ú1 to .01 odd., 9d. : .1, 
1/- :.27, 1,6 ; .5, 1/9 ; .111150 v., 9d. ; .1/600 v., 1/3 ; 

.1:1,500 v., 3/6, 
CERAMIC COEDS., 500 v., .:1 pf. to .01 

SILVER MICA CONDENSERS. -tort,, 5 l'1. is 500 
pl', 1/ -: 600 pf. to ::.1100 pf., 1/3. DITTO 1 ^0 
1.5 pf. to 500 pf., 1 9 ; 515 pf. to 1,000 pf., 2, -. 

1.F. TRANSFORMERS 
485 He's Slug turfing Miniature Can, 21in. it 
;in. e in. High Q and good bandwidth. 
By Pye Radio. 

BRAND NEW . 7'6 PAIR. 

NEW ELECTROLITICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

I _'75, v. 2/- 11111/25 v 2/- F+ Ili, 45d0 v. 5i_ 
.' 450 v. 2/3 8 +8 /500 v. 418, 16+ I6 ¡45o v. 5'8 
7:450 v. 2/- 16 +16 /550 164 24':150 t 4.8 
s.c11 v Ela 81- .e2 + "2 cru v 4/8 

r /no v 219 CAN TYPES :r' + :12 4,0 c 8:6 
tl :4711 v 318 C4 ips 3d. 04 12.:'75 v 7'8 
n 50 v 4/- 1615110 v 4:- 64-. 120 3.0 v. 11 /8 

00 500 v 5/0 12/350 v. 4'- 100 -i eau,' 15 
3/0 t 1301:i50 V. 51 10/6 

50 25 v. 1/9 2,911 /350 v. 5/8 I,uIu.i I,er 0,6 s 
5p 50 v. 2/- 50112 A 3 -, 8/6 

, mew Base Type 512. 5,500 v. 3,'- : I n null v. 41 -, 

SENTERCEL RECTIFIERS. F.H.T. TYPE FLY- 
BACK VOLTAGES. K :I /'-S 2 kV.. 4 3 : K5/40 :1.2 
kV., 6/ -; K3/45, 3.6 kV., 6;6 t K,. c0 4 kV., 7'3: 
K3/100 8 kV., 12/8 ; MAINS TYPE. It N11, 125 v 
60 n,.4., 4/- R14'2. 7011 rnA., 4/9 ; 11Ms, 12O0t A., 
5/9 ; ER4, 250 v. 275 nIA., 18/ -. 
COH.S. tl earite. "P" type, 2/8 each. Osmer )fidget 
" (4" type adj. dust ce, 41- each. All ranges. 
H.F. MIDGET CHOKES.r 14 M.II., 2'6 each. 

ALUMINIUM CHASSIS. 18 s.,r.g. ,ndrille,l. 
With 4 sides, riveted sinners and lattice fining 
holes. 21 in. sides. 7 x Do., 4,8 ; 9 s liin.. 5 9 ; 

II s lin., 6/9 : 13 n 9in., 5/8 : 14 n I lin.. 10/8 ; 

15 v 14in., 12'8 : 111 s lti a sin., 18/8. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS 
', 6 or 12 v. 11 amp.. 9;9 : 2 a., 11/3 ; 4 a.. 17/0 
CHARGER TRANSFORMERS. 'Tapped input 100/ 
'50 v. for charging at 2, A or 12 v., 11 amp., 13,8: 

amp.. 211 -. 
ACID HYDROMETER. New liv Oovt. ll,hrea'c 
able. Packed in metal ease 7 x 11 in. dia., 4,8, 

F.M. TUNER COIL KIT, 27:6. 11 F. coil, 
.Serial coil, Oscillator ('oil, two I.F. Trans: 
formers III,? Mc... Detector transformer ail 
heater choke. With circuit anal component 
list ,,'ing four r,.4M6 chassis and Dial. 198.. 

We have no connection with any other firs -t. Please address all Mail Orders correctly as bolo.. 

RADIO COMPONENT SPECIALISTS 307 WHITEHORSE RD., WEST CROYDON 
OPEN ALL DAY -/Wed. 1 p.m.) 10 page list S.A.E. 

T -e i. THO 1665, after 6 p.m. 4198. Buses 133 or 68 pass door. 48 -hour postal Service. P. &P., 6d. LI orders post free. C.O.D. Service 1,6 
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SMITH'S FOR 

TECHNICAL BOOKS 
Books on radio theory, practice and main- 
tenance for the beginner and books on new 
developments in circuit design, new com- 
ponents, methods of application, and the 
established text books can be obtained 
through your local Smith's shop or book- 
stall. Books not in stock at the branch can 
be quickly obtained from Head Office. 

W. H. SMITH & SON 
FOR BOOKS ON ELECTRONICS 

Head Office: STRAND HOUSE, LONDON, W.C._ 

R -Gram Chassis, Including 8in. Speaker 
5 valve s'lwt, :3 w'band, A.C. mains. 
Complete with dial and knobs, bat 
less valves. Drawing Free with 
order. All tested, guaranteed. 
Carr., 4'6 (size, 12" 83" x 8'). 

DEN('O," 67 6. S' het, with fam- 
ous Turret coil tuning. 4 w band. 
Modern Int.: octal valves. front 
controls. Carr.. 4'6. Valves to suit. 
50'- extra. Chassis size 12ín. x 
81in. x gin. SUPER RADIOGIRAM 
CHASSIS. 26.17.6. Complete with 
Sin. speaker. 5 valve s 'het 4 w band. 
Octal valves. Imposing dial. 
Chassis ready to fit. Carr., 5 6. TABLE RADIOS. 971. Compl et 
in walnut cabinet size 14 ":. li',. 7: 
A.C. 3 w'band plus gram switch 
and ext. speaker sockets. Universal 
are less P.U. sockets. Carr., 416. MIDGET RADIOS, 7916a _ Complete with walnut cabinet. 
Size, 14" 71" II ". A.C. or universal. S. bet. Ideal for Bed- 
room or kitchen. Carr.. 3'6. MIDGET CHASSIS h SPEAKER. 79 6. Two w band s'hct. 
Universal mains. Carr.. 3;6. 

X.W.D. CHASSIS TO CLEAR 
RECEIVER No. 71, 6l9. (7 valve) full of gear. Resist., etc.. 
works V.H.F. Less valves. Bargain. Post, 119. AMPLIFIER No. 165, 5 9. (5 valve) contains coeds., resist., 
coils, trans.. etc.. less valves. Post 1.9. 
TRANSMITTER No, 50, 619. (8 Valve) V.H.F. with coils. 
tuning conds., etc.. less valves. Post 119, POWER ('NIT No. 532, 2.9. (2 Valve) trans., smoothing com- 
ponents coeds.. etc., less valves. Post 1.9. V.H.F. 1125 RECEIVER. 7/9. Including valves. . Post 1.9. R.F. 24 ('NIT, 10'6. Including valves. Post. 1i9. 
12 VOLT CONVERTOR, 12/6. 275 volt and 5W volt out. Used. 
needs cleaning, but believed to be in perfect working order. 
Carr. 3'6. 
TELEPHONE UNIT TTPE. 9 9. New perfect. Complete 
with bell. code key '. switches, etc. Cam. 2 3. 

aMONEY BACK 

IIGUARANfEE 

I y Cc GRA 66771 

Ea-* COD 

621 ROMFORD RD. LONDON. E.12. 

" You can rely on us " -- 
LARGE STOCKISTS OF RADIO AND 

ELECTRONIC COMPONENTS 

H.P. on INSTRUMENTS, "912" and 
MULLARD AMPLIFIER KITS, SOUND - 

MASTER, VIEWMASTER, Etc., Etc. 

RESISTORS - STANDARD, MIDGET, 
HIGH STABILITY, PRECISION ; 

TAPPED VOL. CONTROLS, Etc., Etc. 

SEND FOR LIST. 

Proprietary catalogues available to Manu- 
facturers' Laboratories, Education Authorities, 

etc. 

RADIO SERVICING CO., 
82, SOUTH EALING ROAD, 

LONDON, W.S. 

EAL 5737 

c 

- f 
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An Inexpensive 
High -voltage 

Test Set 
A VARIABLE OUTPUT D.C. SUPPLY 

FOR COMPONENT TESTING 

By R. Selby 

THIS instrument was constructed to provide a 
source of variable high- vohage D.C. for 
use in testing components and locating 

insulation' breakdowns in equipment which normally 
operates with anode potentials of the order of 
2,500 volts. 

The power supply is entirely conventional, and 
the main points of interest lie in the measures taken 
to ensure the safety of the user and in low cost. The 
latter was considered of some importance in an 
instrument likely to have only infrequent use, and 
with the exception of the metal rectifiers most of the 
components were obtained from surplus equipment 
dealers. 

A voltage- doubler circuit is used, which, with the 
particular transformer, gives a no -load output of 
approximately 5 kV. when operated from 230 -volt 
mains. Should a higher voltage output be required, 
a trebler or quadrupler circuit or a different trans- 
former may obviously be incorporated. Output 
adjustment is made by feeding the primary of the 
transformer from a heavy -duty potentiometer across 
the mains, in place of the more usual but more 
expensive Variac. To minimise heating of this 
potentiometer, current is passed only during the 
actual testing period. 

Two points seemed of paramount importance from 
the aspect of safety. There should be no possibility 

117 

The finished instrument. Note the warning notice. 

of the output leads being alive except during the 
actual operation of a test, and, further, any capacitors 
in the apparatus being tested together with the 
capacitors in the instrument itself should be dis- 
charged rapidly. upon removal of the testing voltage. 
This was accomplished by means of a Post Office 
type 3,000 relay, modified to handle the high voltage 
involved, and controlled by a push- button. The 
energising current is obtained from a small metal 
rectifier fed through a I µF capacitor from the 
mains. When in the released (non- energised) position 
this relay disconnects the mains from the transformer 
and potentiometer, and also places a discharging 
resistor (50 K ohms) across the output leads. A 
dangerous voltage is therefore available only whilst 
the push- button is depressed, and immediately this 
is released all capacitors are discharged rapidly. 
Breakdown of the apparatus under test may be 
noted from the milliammeter if a visible or audible are 
is not observed. 

The series resistor R3 comprises a chain of eight 
100 K ohms 5 watt resistors, and serves to limit the 
short -circuit current to 5 mA. It is permissible, if 
desired, to increase this to 8 mA, the maximum 
rating of the rectifiers. 

Theoretical current of the unit described above. 
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Construction 
Constructionally the minimum of metal 

is used, all high potential components and 
connections being mounted on a paxolin 
sub -panel and paxolin brackets, arranged 
to give maximum possible surface -leakage 
paths and adequate clearance from the 
metal case. The latter is a pressed steel 
adaptable box measuring 12in. 12ín. x 
6in., as used by. electrical contractors. 
Incidentally, this type of box, which is 
obtainable in a large variety of sizes, has 
been found very useful for apparatus 
cases and chassis, where appearance is not 
of first importance. 

The method of modifying the relay 
may be seen from the illustration. The 
armature is bent to give considerably more 
travel than normal, and a strip of -tin. 
paxolin about 4M. long is screwed to it. 
At the extremity of this strip a con- 
tact cut from an old relay spring is 
attached, connection being made by 
means of a short copper flexible 
braid. In the non -energised position 
this moving contact closes on a 

LIST OF COMPONENTS 

February, 1956 

Interior of the unit showing arrangement of the parts. 

R1 -14 KO 20 watt. 
R2 -3.3 KO w/w 5 watt. 
R3 -8x100 KO 5 watt. 
R4 -5x10 K SZ 1 watt. 
R5 -10 MD 3 watt high 

stab. 
CI -1 uF 500 v. wig. 

C2, C3-0.1 AF 3.5 kV. 
wkg. 

MR1-32 y. 30 mA. 
MR2, MR3-Westalite 

16 H.T. 144 
MI-500 pA scaled 0-5 

kV. 
M2-5 mA. 

fixed contact which again is an old relay spring, 
suitably bent, fixed to the paxolm sub -panel. The 
normal relay qontacts are used for switching the 
mains supply and are of the type specially insulated 
for this purpose. The spacing of these from the relay 
yoke requires to be modified to accommodate the 
abnormal armature travel. 

In the interests of safety, in view of the high voltage 
available, it is desirable that the box should carry a 
suitable warning notice, as shown in the illustration 

Start of Pontop Pike V.H.F. 
(F.M.) Transmissions 

THE V.H.F. sound broadcasting station at Pontop 
Pike near Newcastle -upon -Tyne is now in 

service. It is the first of the newly -built V.H.F. 
stations to be completed since the BBC's development 
plan for V.H.F. was announced in July, 1954. 
Wrotham was already built by that date. The station 
came into service at 6 p.m. on Tuesday, December 
20th, and transmits the North of England Home 
Service on 92.9 Mc /s, the Light Programme on 
88.5 Mc /s and the Third Programme on 90.7 Mc /s. 
The transmissions will be horizontally polarised. 

The effective radiated power of the Pontop Pike 
transmissions will be 60 kW for each programme, and 
the area in which satisfactory reception is expected 
includes the county of Durham, almost the whole of 
Northumberland, and most of the North Riding 
of Yorkshire. This provides a valuable reinforcement of 
the existing long -wave and medium -wave transmis- 
sions and gives listeners in the north -east who provide 
themselves with V.H.F. receivers and suitable aerials 
the means of getting good reception of the three 
sound programmes free of interference. The Home 
Service programme broadcast as one of the three 
V.H.F. transmissions is the North of England Home 
Service and not the combined North of England and 
Northern Ireland programme IA hich is, and will con- 
tinue to be, radiated by the medium -wave transmitter 
at Stagshaw. 

Practical Television 
JANUARY ISSUE 

Now on sale. Price 1 /. 
The January issue of our companion paper, 

" Practical Television," contains the preliminary 
constructional details for a tuner for use with 
straight, or T.R.F., receivers. Designed primarily 
for the " View Master " this tuner utilises a 
printed circuit -the first time that this type of 
component has been used in home -constructed 
equipment. The tuner has a three position 
switch to provide the BBC Band I station and 
one Band III station, with the third position 
available at a later date for either another BBC 
station or an I.T.A. transmitter. Each position 
of the switch also has its own gain control so 
that each station may be adjusted to give an 
identical strength of picture. 

Amongst the other items in this issue are a 
Viewing Lamp with adjustable brilliance, and 
a Two -band Signal Input Filter (often known 
as a " Diplexer " or " Combiner "), both 
practical constructional features. Other articles 
include the completion of the short series on the 
Alignment of Television Receivers, Converter 
Problems, the EF50 Valve, Band III Aerial 
Siting, Cathode- modulating the VCR97, Ion 
Trap C.R. Tubes and Aerial Feeder Design for 
Band III. The regular features also appear. 
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SUPERIOR RADIO SUPPLIES 
1 37 HILLSIDE, STONEBRIDGE, N.W.10 Phone : ELGAR 3644 

The SUPERIOR BUREAU 

An elegant cabinet in richly figured 
walnut veneer, internal panels in polished 
sycamore. A drop front lid covers a 

sloping, uncut control panel (16in. long x 
102in. high) alongside which is an uncut 
base -board (IS ¡in. long x 131ín, back 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( I 3 in. high, 71 in. wide, 
161in. deep). The lid and cupboard 
handles are in chased Florentine bronze. 
Overall dimensions (33in. high, 34in. long, 
16.1in. deep). 
Price L17.0.0, plus 15 /- carriage. 
Send for Cabinet Leaflet. 

The SUPEREX "55" ATTACHÉ 
BATTERY PORTABLE 

! ! The Portable - 
That's Popular ! ! 

Building Cost £7.15.0, plus 3/6 p.p. 

Really outstanding quality. 
S Four Valve Battery Superhet. 

Perfect Reception in All Areas. 
e Rexined Cabinet 101 in. x 13", in. x 5in. 

Very Simple Construction. 
Performance is of the highest standard 
and will compare equally well with 
portables of three and four times the 
price. 
Send 1/6 for " Superex 55 " Con- 
struction Booklet. 

REPLACEMENT GRAM CHASSIS I 

Built to the highest specification, these 
chassis offer the finest value for money. 
Each receiver is complete in itself and 
requires only connecting to Mains and 
Speaker. Latest miniature valves are 
used and are fully guaranteed. Socket 
panels fitted for Aerial and Earth, Speaker 
and Gram Motor. Suitable for A.C. Mains 
200/250 volts 50 cycles. 
TYPE A 
3 waveband 5 valve superhet LMS and 
Gram with full negative feedback and 
AVC. 
Price £10.10.0, plus 12/6 carriage and 
packing. 
TYPE B 
3 waveband 7 valve superhet LMS and 
Gram with specially designed push -pull 
output stage. Separate Bass and Treble 
controls. 
Price 415.4.6, plus 12/6 carriage and 
packing. 
Send for Chassis Leaflet giving full 
details and sixes. 

GRADIENT F.M. TUNER FMT4 
(Building Cost approx. £7.5.0, plus p.p.) 

Tuned Res- 
onator R.F. 
Stage. 
Ultra Stable 

. Co -Axial 
Oscillator. 

Gorler I.F.T.s and Discriminator. 
This unit is a 4 valve superhetrodyne 
comprising R.F. amplifier, oscillator - 
mixer, I.F. amplifier, second I.F. amplifier - 
limiter and ratio detector using crystal 
diodes. It is a highly sensitive and stable 
adapter covering the range 87 -102 mes 
and provides an output suitable for feed- 
ing into the pick -up terminals of a normal 
broadcast receiver or audio amplifier. 
All parts available separately. 
Send 1/6 for Construction Booklet 
and Price List. 

SPECIAL F.M. TUNER 
ea. 

Convert your old radio or amplifier into 
a high quality F.M. Receiver. Simply plug 
into pick -up socket of old receiver and 
connect to Mains. Designed round 
Gorier components, permeability -tuned, 
five valves- ECC85, 6B15, 6BJ5, 6AL5 and 
EZ80. Attractive black and gold illu- 
minated horizontal dial size I1¡ in. long, 
21in. high. Frequencÿ coverage of 
85/101 me /s. Overall chassis size II ¡in. 
long, 4in. high and 51in. back to front. 
Fully guaranteed. 
Price £13.15.0, plus 12/6 carriage and 
packing. 

THE "EVERYMAN" BAND Ill 
CONVERTER 

Price 
E7. IS. 0 

plus 3/6 
carriage 

and 
packing. 

Housed in a brown /beige rexine covered 
cabinet and complete with its own power 
supply. Only connections required are 
Aerial and Mains. Excellent reception in 

all parts of the service area of either 
Channel 8 or 9. Switching is by a single 
knob control. Latest miniature type 
valves used. Full installation instructions 
supplied. Fully guaranteed. 

AUTOCHANGERS 
B.S.R. Monarch, or latest Collaro, 3 -speed 

69.15.0 
Garrard RC.80, 3- speed, automatic A.C. 

Mains ... ... ... 413. 0.0 
Garrard RC.80, 3- speed, automatic A.C./ 

D.C. Universal £26.10.0 
Carriage and packing, 7/6 extra. 

SHOP OPEN 
9 a.m. to 6 p.m. 
Monday to Saturday. 

I p.m. Thursday. 

TERMSTERMS 
Cash with order or C.O.D. 
Extra charge for C.O.D. 

ll. K. and N. Ireland only. 

F.M. TUNER DE -LUXE 

This contains the F.M. Tuner plus 
a magic eye tuning indicator. These are 
housed in a highly polished dark walnut 
veneered cabinet. The complete unit is 

ideally suitable for standing on top of your 
existing radio. Overall size of cabinet 
122in. long, 7in. high, 6in. deep. 
Price £17.17.0, plus 12/6 carriage and 
packing. 

THE S.R. 3 -4 WATT AMPLIFIER 

Treble, Bass and Middle Tone controls. 
For crystal or magnetic pick -up. A.C. 
mains 200/250 volt. Valve line -up ; 

6V6GT, 6SG7, 6X5GT. Negative feed- 
back. Built on stove enamelled steel 
chassis, measuring only 8in. x 4in. x I /in. 
Four engraved cream knobs. Supplied 
assembled, tested and ready for use. 
Price 15.5.0, plus 2/6 p.p. 

LOCATION 
On the main Harrow 
Road between Harles - 

den and Wembley. 

Nearest Tube : Stonebridge Park. 
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PROFESSIONAL 3 VALVE MAINS SET IN SUPERB CABINET 
A straight T.R.F. A.C. or A.C. /D.C. Mains Set -requires no 
radio knowledge to assemble. Easy to read Diagram takes 
you step by step. Only tools needed are pliers, Screwdriver 
and Soldering Iron. ALL parts in stock NOW. Order AT 
ONCE stating which type of set is required, A.C. or A.C. /D.C. 
Mains -these are the sets to SHOW to FRIENDS ! 

97ló 
PLUS 2/6 FOR 

Wiring Diagram and Parts List, 1/ -, Post FREE Postage & Packing 

. . NOW A REALLY SELECTIVE 5 VALVE SUPERHET! 
Complete parts available for this fine SUPERHET Receiver. Similar cabinet to 
that illustrated but with really terrific power and volume on both Long and Medium 
Waves. Specially designed for "fringe " areas ! Only 126'. plus 2/6 postage and packing. 
EASY INSTRUCTIONS and " Know -how " Diagrams I/- post FREE. Send TODAY ! 

63!- 
PLUS 2/- FOR 
Postage & Packing 

EASY TO READ 
WIRING CHART 
AND PARTS 
LIST 6d.(Post Free.) 

.. FOR THIS MULTI- PURPOSE 
AMPLIFIER UNIT KIT! 

The CHEAPEST 3 -Valve Amplifier on the market -can be built in 
2 -3 hours WITHOUT previous radio experience ! High Gain, 
Negative Feedback and Ready -drilled Chassis which is not " live." 
Ideal for amplifying Grams, small P.A. Equipment, Baby Alarms, 
Office Intercom Sets, etc. An ABSOLUTE BARGAIN at this price - 
get YOUR order in NOW to avoid disappointment ! 

SATISFACTION OR CASH REFUNDED! 
WRITE NOW TO B'HAMS LARGEST WALK- AROUND RADIO STORES! 

NORMAN H. FIELD 
MAIL ORDERS: 97, STRATFORD RD., BIRMINGHAM,11 

Te, 
CALLERS: 68, HURST STREET, BIRMINGHAM, 5 Mid 3619 

!FREE TO AMBITIOUS 
Th's 144 -page Book I F.F'1 S HERE ENGINEERS . ' Many of our Tuners for the B.B.C. V.H.F. Have you sent for your copy ? programmes are in use 

' ENGINEERING 
OPPORTUNITIES ' 
is a highly informatise 
guide to the best -paid 
Engineering posts. It 
tells you how- you can 
quickly prepare at home 
on " NO PASS -NO 
FEE " terms lier a 
recognised engineering 
qualification, outlines the 
widest range of modern 
Home -Study Courses in 
all branches of Engineer- 
ing and explains the 
benefits of our Employ - 
ntent Dept. If you're 
earning less than Eli a 

. %seek you cannot :Ilford 
to miss reading this 
unique book. Send for 
your copy to-day - 
FREE. 

. FREE COUPON.-. - 
Flease send me your FREE I44 -page 
-ENGINEERING OPPORTUNITIES " 

NAME 
ADDRESS 

Subject or Exam. 
that interests me 

British Institute of Engineering Technology 
409B, college house, 29.91, Wright's Lane, I ̀W Kensington, W.B. 

WHICH IS 
YOUR PET 
SUBJECT ? 

Mechanical Eng. 
Electrical Eng. 

Civil Engineering 
Radio Engineering 
Automobile Eng. 
Aeronautical Eng. 
Production Eng. 

Building. Plastics, 
Draughtsmanship 

Television, etc. 
GET SOME 
LETTERS 

AFTER YOUR 
NAt4Él- 

A.M.I.Mech.E. 
A.M.I.C.E. 
A. M.I. P. E. 
A.M.I.M.I. 
L.I.O.B. 

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

A.M.Brit.I.R.E. 
CITY & GUILDS 

GEN. CERT. 
OF EDUCATION 

etc.. etc. 

BIET 

up to 80 miles from 
i 

f 

I 

I 

Ì 
THE JASON MOTOR & 

ELECTRONIC CO. 
328 !rear), Cricklewood Lane, London, N.W.2 
Tel. : SPE 7050 Demonstrations given. 
Evening Demonstrations by Appointment I 

Wrotham. All parts available to build the 
Tuner featured recently in the Radio Constructor. 
This Tuner is often known as the Jason Circuit 
because the booklet was written by G. Blundell 
of Jason Motor & Electronic Co. 

Details of fringe area version also given. 
Booklet complete with photos £ s. d. 

2 
8 

1 2 
4 

14 
10 

and point -to -point diagram 
Chassis, fully punched 
Coil Set . ... ... ... 
G.E.X.34 Crystal .,. 
Jackson Dial , 

Jackson V101 25pF -j- 25 pF ... 
Jason Dial calibrated in Mc /s 

complete with bulbholders, 
already attached to Jackson 
condenser and fitted to 
chassis ... ... ... 2 

All parts with Jason Dial less 
valves. Complete with nuts, 
screws, solder, tags... ... 5 13 0 

6 

o 
o 
6 
0 
6 
9 

3 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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THIS receiver is more popularly known as the 
Cossor Melody Maker and was put on the 
market early in 1950: it takes its name 

from a range of receivers produced by the firm before 
the war. The Model 494U is universal and can be 
operated on either A.C. or D.C. mains of between 
190 and 250 volts. There is an A.C. only model, 
which in appearance is identical to the universal 
one about to be described, but it varies, of course, so 
far as circuit make -up is concerned. It should also 
be mentioned that a Model 50I U was later produced 
to supersede the 494U, but, apart from slight circuit 
alterations, the two models are essentially the same. 

The receivers ate housed in moulded brown and 
beige cabinets. They employ five valves, including 
the H.T. rectifier, and an all -wave circuit is used, 
giving waveband ranges of 15.8 to 51.3 metres, 187 
to 575 metres and 940 to 2,050 metres. A simple 
frame aerial is installed on the back cover of the set 
which is for use primarily in areas of high signal 
strength or where the listener is interested only in 
local reception. 

The Circuit 
A full circuit diagram of the Model 494U is shown 

in Fig. 2. Here it may be seen that a triode -hexode 
valve VI (Cossor 0M10) operates as frequency 
changer with internal coupling between the local 
oscillator. The aerial signal is inductively coupled 
by reason of LI to the three aerial coils L2, L3 and 
L4, selected by the first section of the wavechange 
switch. 

Inductive reaction coupling is used on the oscillator 
coils L5, L6, L7, L8 and L9, and the appropriate 
coils are selected by the second and third sections 
of the wavechange switch (the function of the various 
trimmers will be revealed under the section on 
" Alignment "). 

The intermediate- frequency signal occurring across 
the first I.F. transformer (I.F.T.1) is taken to a 
variable -mu R.F. pentode valve V2 (Cossor 0M6) 
operating as an 1.F. amplifier. 

The amplified I.F. signals developed across the 
second I.F. transformer (I.F.T.2) are fed to the 
signal diode in the double -diode triode valve V3 
(Cossor 0M4). The A.F. content of the signal is 

thus extracted and developed in this form across 

THE COSSOR MODEL 494U 

By Gordon J. King, A.M.I.P R.E. 

the manual volume control RI. The required degree 
of A.F. signal may, therefore, be fed to the grid of 
the triode section of V3. This valve section functions 
as an A.F. amplifier and develops its signal across 
the 680K resistor in the anode. 

The signal at this point is fairly conventionally 
passed on to the control grid of the pentode output 
valve V4 (Cossor 332 Pen), which is wired in output 
stage mode to drive the loudspeaker in the usual 
way. 

A degree of fixed tone correction is provided by 
the 0.005 //F. capacitor shunting the primary winding 
of the loudspeaker transformer, and a variable 
control of tone is given by the tone control resistor 
R2 and associated components. in conjunction with 
the negative feed -back winding L10 on the loud- 
speaker transformer. 

The receiver is energised by H.T. current derived 
from the half -wave indirectly heated rectifier valve 
V5 (Cossor OMl). Mains power is applied via the 
two 0.5 amp. fuses, the mains on /off switch Sl /2 and 
the two R.F. filter chokes LI rand LI2. The 47 ohm 
resistor in the anode circuit of the valve functions as 
a surge limiter, and thus offers a degree of protection 
to the valve. 

H.T. smoothing is given by-the 32 pF and 16 pF 
electrolytic capacitors C3 and C4 and by the 6.8K 
resistor connecting the 230 volts H.T. line 'to the 
main 140 volts H.T. line ; it will be noticed that this 

Fig. 1.- Details of thé tuning drive cord. 
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additional smoothing is 
not applied to the anode 
circuit of.V4. 

The valve heaters are 
connected in series with 
the ballast resistor and 
pilot bulb, as is usual 
practice on, a set of this 
kind. 

A.Y.C. 
It may be seen that both 

diodes in V3 are connected 
to a common point 
nevertheless a D.C. 
potential of magnitude 
dependent on the ampli- 
tude of the 1.F. signal is 
present at the top end of 
the manual volume control 
RI. It is this potential, 
which is negative with 
respect to chassis, which is 
used as an A.V.C. bias for 
valves VI and V2. This 
control voltage is con- 
veyed through the 2.2 
megohm resistor and fil- 
tered by the associated 
0.1 itF capacitor. 

Alignment 
As is general practice, 

the I.F. transformers 
should be aligned before 
making adjustments to the 
R.F. and oscillator trim- 
mers. For the purpose of 
alignment it is desirable to 
have at hand an accurately 
calibrated modulated ser- 
vice oscillator or signal 
generator, an output meter 
to match 3' ohms imped- 
ance, and a non -metallic 
trimming tool. The output 
meter should be connected 
in place of the loudspeaker, 
and at all times the R.F. 
signal input to the receiver 
should be maintained at a 
sufficiently low level so as 
not to give an output in. 
excess of 200 mW ; as the 
circuits are brought into 
alignment the input signal 
should be suitably reduced 
to maintain this stipulation 
and to avoid alignment 
errors as the result of the 
A.V.C. action. 

As the chassis of this 
receiver is in connection 
with one side of the mains 
(care should be taken to 
ensure that it is the neutral 
side), connections between 
the signal generator and the 
receiver should be made 
only through good quality 

(Continued on page 125) 
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R.S.C. ULTRA LINEAR 12 WATT AMPLIFIER 
A6 NEW 1956 Model High -Fidelity Push - 
Pull Amplifier with ' Built -in " Tone 
Control; Pre -amp stages. High sensitivity. 
Includes 5 valves (807 outputs). High 
Quality sectionally wound output trans- 
former, specially designed for Ultra 
Linear operation, and reliable small 
condensers of Current manufacture. 
INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE " Lift " and " Cut." 
Frequency response ' 3 db. 30- 30.000 c;c. - 

Six negative feedback loops. Hum level 
71 db. down. ONLY 70 millivolts INPUT 
required for FULL OUTPUT. Suitable 
for use with all makes and types of pick- 
ups and practically all microphones. 
Comparable with the veryA best designs. 
For 'r STANDARD or 

_ -0 
LONG PLAYING 

iL - RECORDS. - F o r 
MUSICAL. INSTRU- 
MENTS such as STRING BASS, 
GUITARS, etc.. OUTPUT SO(' KET 
with plug provides 300 v. 20 mA. and 6.3 v. 
1.5 a. For supply of a RADIO FEEDER 
UNIT, H.P. TER-HS ON ASSEMBLED 
UNITS. ' DEPOSIT 311- and nine 
monthly. payments of 21!-. Size approx. 
12- 9 -7fn. For A.C. mains 200 -230 -250 v. 
50 c /es. 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 £7 15 -, or 
factory built 45!- extra. Carriage 10; , If 
R.N.C. TA1 HIGH QUALITY TAPE 
DECK AMPLIFIER. For ALL Tape 
Decks with High Impedance, Playback 
and Erase Heads such as Lane, Truvox 
and latest Collaro 3 -speed Ready for 
Transcriptor. Adjustment Use ONLY 
to type of deck made by 
alteration of a resistor. For 
A.C. Mains 230 -250 v. 50 c es. 
Positive compensated identi- 
fication of recording level given by Magic 
Eye. Recording facilities for 15, 71 or 
31in. per sec. Automatic equalisation at 
the turn of a knob. 1.inear frequency 
response of +3db.. 50-11.000 c.o.s. Nega- 
tive feed -back equalisation. Minimum 
microphony and hum. High output with 
completely effective erasure and dis- 
tortionless reproduction. Sensitivity is 
15 millivolts so that any kind of crystal 
microphone is suitable. Provision is 
made for feeding a P.A. amplifier. Unit 
can also be used as a gram -amplifier 
requiring input of 0.75v. R.M.S. Carriage 
7/6. Illustrated leaflet 6d. 
A PUSH -PULL 3-4 watt HIGH -GAIN 
AMPLIFIER FOR £31916. For mains 
input 204250 v. 50 c'cs. Assembled ready 
for use. Amplifier can be used with any 
type of Feeder Unit or Pick -up. This is 
not A.C.ID.C. with ' live' chassis, but 
A.C. only with 400-0-400 v, trans. (Output 
is for 2 -3 ohm speaker.) Carr. 3, 6. Descrip- 
tive leaflet 74, 
DEFIANT RECORD PLAYING UNITS 
Turntable for standard loin. and 12in. 
78 r.p.m. records (fitted auto -stop) and 
high impedance magnetic pick -up, moun- 
ted in attractive polished walnut finish 
drawer -type cabinet. Exceptional value 
at £5 19,8. plus 7;6 Carr. 
Á.S.R. MONARCH 3 -SPEED MI XER 
AUTOCHANGER. For standard 200-250 
v., 50 c/s mains. Autochanges on all 
3- speeds. Plays Ten mixed 7ín., 1Cin. 
and 121n. records. Separate sapphire stylii 
for L.P. and 78 r.p.m. High -fidelity type 
crystal pick -up. Minimum baseboard 
size needed 14in. x 12in. x 51in. high. 
Brand new, cartoned, at £7 10' -. carr. 5 -6 

PLESSEY SINGLE SPEED AUTO - 
CHANGER. For A.C. Mains 200-250 v. 
50 c's. Plays mixed loin. and 12ín., 78 
r.p.m. records. Fitted with crystal 
pick -up. Very limited number, new, 
cartoned. £5,19'6. Carr. 5 6. 

GNS. 

VOLUME CONTROLS with long (;in. 
Mara.) spindles, all valves less switch, 
2/9 ; with S.P. switch, 3 :9 ; with U.P. 
switch. 4,6. 
PICK -CPS. Collaro high -fidelity low 
impedance magnetic type, with matching 
transformer. Only 32 8. Gold ring high 
impedance magnetic 23.9. Both types 
Brand New Boxed. 

required 9,, .1 
carrying handles 
171. 
111G1í - FIDELITY MICROPHONES 
and SPEA KERS in stock. Keen cash 
prices or H.P. terms if supplied with 
amplifier. 
H.M.V. LONG -PLAYING it E('OIEff 
TURNTABLE W ITII CRYSTAL PI(' K- 
UP (Sapphire Stylus). Speed 331 r.p.m. 
For A.C. mains 200 -250 v. Brand New, 
cartoned. Perfect. Only £3 19'6. Plus 
caer. Si'-. (Normal price £8 approx) 

metal cover with 2 
can be supplied for 

P.M. SPEAKERS. All 2 -3 ohms. elin. 
Plessey. 16/9. 8ín. Plessey, 18'9. loin. 
R.A., 25/9. 12in. Plessey, 29,11.. 10in. 
W.A. " Stentorian " 3 or 15 ohm type, 
HF1012 10 watts. high -fidelity type. 
Highly recommended for use with any of 
our amplifiers, £4 6 9. 
FOUR STAGE RADIO FEEDER 
1íN IT. Design of a High -Fidelity Tuner 
Unit T.R.F. L. & M. Wave. Full decoup- 
ling. Only 250 -480 v. 10 -15 mA. H.T. 
required from main amplifier. Three 
valves and low distortion Germanium 
diode detector. Flat -topped response 
characteristic. Loaded H.F. coils. Two 
variable -Mu controlled H.F. stages. 
3-Gang condenser tuning. Detailed wiring 
diagrams, parts lists and illustration, 
2!6. Total building cost. £3.15 -. 

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

A highly sen- r 

sitivr 4 -valve 
1 quality am- plifier for 

the home, small club, 
etc. Only 50 
millivolts in- 
p u t is re- quired for 
f u l 1 output 
so that it is 
suitable f o r 
use with the latest high -fidelity pick -up 
heads, in addition to all other types of 
pick -ups and liraetieally all mikes. 
Separate Base and 'Treble Controls are 
provided. These give full long- playing 
record equalisation. Hum Iry e1 is 
negligible being 71 D.B. down. 15 D.11. 
of negative feedback is owed. I1.T. of 
300 Y. 25 mA. and 1..1'. of 6.3 v. 1.5 a. 
is available for the supply of a Radio 
Feeder Unit, or Tape Deek preampli- 
fier. For A.C. mains input of 200 -230- 
250 v. 50 t es. Chassis is not slice. Kit 
is complete In es cry fief :Oland includes 
fully punched eh u..i. o ìth baseplate) 
with green crackle finish. and point - 
to -point wiring diagrams and in- 
structions. Exceptional iuI at 
only £41151-. or assembled read > for 
use 25/- extra. plus 3 6 cary. 

ALL DRY BATTERY RECEIVER 
MAINS UNIT KIT. A complete set of 
parts for 
in 

construction 
n metal case)to re 

of (housed 
replace Batteries where 

A.C. Mains supply is available. Input 
200 -250 v. 50 c'cs. For receivers requiring 
90 v. 10 20 mA. and 1.4 v. 125 -250 mA. 
fully smoothed. Price. complete with 
circuit, only 37'9. Or ready for use 456. 
Size of unit, Si x 4 x 2)in. 

R.S.C. 30 WATT ULTRA LINEAR 

HIGH- FIDELITY AMPLIFIER A6 
A highly sensitive Push -Pull, high output 
unit with self- contained Pre -amp, Tone 
Control Stages. Certified performance 
figures compare equally with most expen- 
sive amplifiers available. Hum level 
70db. down. Frequency response 3db. 
30- 30,000 is /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, and 
separate Bass and Treble controls. Mini- 
mum input required for full output is 
only 30 millivolts so that ANY KIND OF 
IN ICROPHONE OR PICK -UP IS SUIT 
ABLE. The unit is designed for CLUBS, 
SCHOOLS, THEATRES. DANCE 
HALLS or OUTDOOR FUNCTIONS, 
etc. For use with Electrònic ORGAN, 
GUITAR, SIRING BASS, etc. For 
standard or long playing records. OUT- 
PUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT. 
Amplifier operates on 200 -250 v. 50 c /cs. 
A.C. Mains and has outputs for 3 and 15 
ohm speakers. Complete kit of parts with 
fully punched chassis and point -to -point 
wiring diagrams and instructions. 
If required cover as for A8 ONLY 
can be supplied for 1716. 
An extra input with asso- 

9 6NS. ciated vol. control (so that J 
two separate inputs such 
as Gram. and Mike can be Carr. 101 , 
mixed) can be provided for 13'- extra. 
Or factory built 501- extra. H.P. TER MS 
for assembled two input model: DE- 
POSIT 28/- and 12 monthly payments of 
211. 

BATTERY SET CONVERTER KIT 
All parts for converting ' any type of 
Battery receiver to All Mains. A.C. 
200 -250 v. 50 c cs. Kit will supply fully 
smoothed H.T. or 120 v. 90 v. or 60 v. at up 
to 40 mA. and fully smoothed L.T. or 2 v. at 
0.4 to 1 a. Price, complete with circuit. 
wiring diagrams and instructions, only 
49/9. Or ready to use, 8 9 extra. 

M.I:!.SPEAKERS 2 -3 ohms. Sin. R.A. 
Field, 600 ohms. 11 /9. 101n. R.A. Field. 
1,000 ohms, 23,9. 

COAXIAL CABLE 75 ohms. 'in. 8d. 
-yard. Twin Screened Feeder. 11d. yard. 

SELENIUM RECTIFIERS 
H.T. Types HAY. 
150 w. 40 mA. 39 
250 v. 50 mA. 59 
250 v. 80 mA. 7'9 
250 v. 150 mA. 9/9 

T..T. Types H.W. 
6 -12 1 a. H.W., 21 
F.W. Bridge Type 
6/12 v. 1 a. 4/9 
6/12 v. 2 a. 8.9 

6112 v. 6 a. 19!9 RM4 'Lo0 V. 
6112 v. 10 a. 35r- 250 mA. 11,9 

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

Appearance and Specification with 
l'xe4'ptioll of output wattage. as A5. 
Complete Kit, with diagrams. £3:15! - 
Assembled £1 extra. Carr. 3 6. 

BATTERY CHARGER KITS 
For mains 204250 v. 50 c /cs. 
To charge 6 v. ace. at 2 a.. 251. 
To charge 6 or 12 v. ace. at 2 a.. 31,6. 
To charge 6 or 12 V. ace. at 4 a.. 49 9. 
Above consist of transformer, full wave 
rectifier. fuses. fuseholders and steel case. 
'Any type 'assembled and tested. 8 9 extra. 

THE SKYFOUJt T.R.F. RECEIVER 
A design of a 3 -valve 230-250 v. A.C. Mains 
receiver with selenium rectifier. It con- 
sists 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 61(7, SP61. 
6F6G. Selectivity and quality are well up 
to standard. and simplicity of construc- 
tion is a special feature. Point to point 
wiring diagrams, instructions, and parts 
list, 1'9. This receiver can be built for a 
maximum of £4,1916 including attractive 
Brown or Cream Bakelite or Walnut 
veneered wood cabinet 12 x 61 x 5'.in. 

'Perms : C.W.O. or C.O.D. NO C.O.D. under £1. Post 1/- extra under 10'- : 1 9 extra under £1 : 2/9 extra under £3. 
Open 9 to 5.30; Sats. until 1 p.m. Catalogue 6d., 'Erotic List. 541. S.A.E. with all enquiries. 

(LEEDS) LTD. 
32, THE CALLS, LEEDS, 2 RADIO SUPPLY CO 
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PRECISION BUILT MATCHED COMPONENTS 

S.L.8 SPIN WHEEL DRIVE 
A precision slide rule drive. Complete with 
3 -band glass scale, 9in. x 4Fin. 
Printed- short, medium and long wave 
bands with station names. 
Scale length 7in. 
The spin wheel drive gives easy control 
through a ratio of 24 -I. Fitted with constant 
velocity coupling, eliminating strain on the 
Condenser, and providing mechanical and 
electrical isolation from vibration and noise. 
Supplied with florentine bronze escutcheon. 

Price- 27/6d. complete. 

M.E. GANG CONDENSER 
Available as I, 2 or 3 gang, 490 p.F. nominal 
capacity, matched and standardised to close 
limits. Supplied with trimmers if required. 
Other capacities available -details on request. 

Cadmium plated steel frame. 
Aluminium Vanes. 
Low loss, non -hygroscopic insulation. 
Spindle :lin, dia. projects I göin. from front 

plate. 
Front area 2 }in. x 2;1 in. including sweep of 

vanes. 
Length excluding spindle : Price 

I gang -1 in. 9/3d. 
2 gang-2-,-in. 14/ d. 
3 gang -31in. 18/3d. 

* Write for fully illustrated catalogue 

JACKSON 
BROS. (LONDON) LTD. 
KINGSWAY WADDON SURREY 
Telegrams: 
WALFILCO, SOUPHONE, LONDON 
Telephone: CROYDON 2754 -5. 

1,7381 

T/V TECHNOLOGY 

RADIO ENGINEERING 

ELECTRONICS 

RADIO SERVICING 
There's a big future in T'V and Radio. .Act now ! 

Increase your knowledge. Back up experience with 
a sound theoretical background. I.C.S. offer courses 
of instruction in- 
Tilt TECHNOLOGY 
T/V SERVICING 
ADVANCED SHORT -WAVE RADIO 
RADIO ENGINEERING 
RADIO SERVICE ENGINEERING 
RADAR 
ELECTRONICS 
FREQUENCY MODULATION 
I.C.S. will also coach you for the following 
examinations :- 
B.I.R.E. ; P.M.G. Certificate for Wireless 
Operators ; Radio Servicing Certificate 
(R.T.E.B.) ; C. & G. Telecommunications, etc., 
etc. 

DON'T DELAY -WRITE TO -DAY for free descriptive 
booklet, stating which subject or examination interests you. 
Fees include all books needed. Examination students coached 
until successful. Reduced terms for H.M. Forces. 

Dept. 170D, I.C.S., 71, Kingsway, W.C.2. 

I INTERNATIONAL CORRESPONDENCE SCHOOLS. I 
I (Dept. 170D), International Buildings, Kingsway, I 

London, W.C.2. 
Please send booklet on 

IName Age 
(Block letters, please) 

I Address 

SOUTHERN RADIO'S WIRELESS BARGAINS 
TRANSRECEIVERS, Type " 38 " ( Walkie- Talkie). Complete 
with 5 Valves. In Metal Carrying Case. Ready for use. Less external 
attachments, 30/- per set. ATTACHMENTS for use with " 38 " 
TRANSRECEIVER : HEADPHONES, 15/6 ; THROAT MICRO- 
PHONE with Lead & Plug, 4/6 ; JUNCTION BOX, 2/6 ; AERIAL. 
2/6 ; SPECIAL OFFER of used " 38 " TRANSRECEIVERS lest 
valves but complete with ALL COMPONENTS. Excellent for 
SPARES, 11/6 per set. P. & P. 21-. 
TRANSRECEIVERS. Type " 18" Mark III. TWO UNITS 
(Receiver & Sender) contained in Metal Case. Complete with Six 
Valves, Microammeter, etc. LESS EXTERNA4. ATTACHMENTS, 
L4 /10 / -. 
RECEIVERS. Type " 109 ". 8 -Valve S.W. Receiver with VIBRA- 
TOR PACK for 6 Volts. Built -in Speaker, METAL CASE, LS. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. BRAND NEW. A 
Wealth of Components. GYRO MOTORS, REV. COUNTERS, 
GEAR WHEELS, etc., etc. Ideal for Model Makers, Experimenters, 
etc., L3. 
LUFBRA HOLE CUTTERS. Adjustable ¡in. to 3_in. For Metal, 
Wood, Plastic, etc., 6/6. 
RESISTANCES. 103 ASSORTED USEFUL VALUES Wire 
Ended, 12/6 per 100. 
CONDENSERS. 103 ASSORTED. Mica, Metal Tubular, etc., 
15 /- per 100. 
PLASTIC CASES. Hin. x IOin. Transparent. Ideal for Maps, 
Display, etc., 5 5. 
STAR IDENTIFIERS. Type I A -N. Covers both Hemispheres, 
in Case, 5/6. 
CONTACTOR TIME SWITCHES. In Sound -proof Cue, 
Clockwork Movement. 2 Impulses per sec. Thermostatic Control, 
11;6. 
REMOTE CONTACTORS for use with above, 7/6. 
MORSE PRACTICE SET with Buzzer on Base. 6/9. Complete 
with Battery, 9/6. MORSE TAPPERS, Std. 3/6 ; Midget, 2/9. 
METERS & AIRCRAFT INSTRUMENTS. Only need Adjust - 
ment or with broken Cases. TWELVE INSTRUMENTS, including 
3 brand new Aircraft Instruments. 35 /- for 12. 
CRYSTAL MONITORS. Type 2. New in Transit Case, Less 
Valves, 8/ -. 

Postage or Carriage extra. Full List or RADIO BOOKS, 2!.d. 

SOUTHERN RADIO SUPPLY LTD., 
11, LITTLE NEWPORT ST., LONDON, W.C.2. GERrard 6653. 

9s, 
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0.1 pF capacitors, and in the first place a modulated 
470 kr /s signal should be applied between chassis and 
the control grid (top -cap) of V I ; the receiver should 
be switched to M.W., the tuning gang set at minimum 
capacitance and the volume and tone controls set 
fully clockwise. 

Trimmers T8, T7, T4 and T3 should then be 
adjusted in that order for maximum output ; the 
process should be repeated until no improvement is 

possible. 

Medium Waveband 
Before commencing it is as well to ascertain that 

the tuning pointer is set correctly in relation to the 
tuning gang. This is done by adjusting the gang 
to its mechanical minimum and adjusting the pointer 
on the tuning drive cord to the line marked " min " 
on the top left of the tuning scale (this is visible when 
the chassis is removed from the cabinet). 

Inject .a 1,550 kc /s signal via a standard dummy 
aerial between the receiver aerial and earth terminals, 
set the tuning pointer to the line marked " M.W." 
(or sometimes " M ") at the top of the scale and 
adjust the M.W. oscillator trimmer TIO (Fig. 3) 
for maximum output. Adjust the M,W. aerial 
trimmer T2 for maximum output. 

Long Waveband 
Inject a 160 kc /s signal, set the 

tuning pointer to the line marked 
" L " on the top right -hand of 
the scale and adjust the L.W. 
oscillator padder T6 (Fig. 4) for 
maximúm output. 

Short Waveband 
'Inject a j8 Mc /s signal, set the 

tuning pointer to the line marked 
" S on the top left -hand side 
of the scale and adjust the S.W. 
oscillator trimmer T5 (Fig. 3) for 
Maximum output. It will be 
found that two peaks are given 
by this trimmer, the correct one, 
however, is that of minimum 
capacitance. Adjust the S.W. 
aerial trimmer T1 (Fig. 4) for 
maximum output. 

Inject a 6 Mc /s signal, adjust 
the tuning pointer to the line 
marked " S " on the top right - 
hand side of the scale and 

4. adjust the core in the S.W. 
oscillator coil L5 (T9, Fig. 3) 
for maximum output. 

Finally inject a 18 Mcís 
signal, adjust the tuning pointer 
to the line marked " S " on the 
top left -hand side of the scale 
and re- adjust trimmers T5 and 
T1 for maximum output while 
slightly " rocking " the tuning 
gang. 

General 
The diagrams at Figs. 3 and 4 

depict the top and bottom view, 
of the chassis showing trimmer 
positions, the layout of the 
valves and major components. 
Fig. 1 shows the arrangement of 

the tuning drive cord ; when replacement becomes 
necessary good quality nylon drive cord is recom- 
mended. Approximately 40in. of cord is required. 

After removing the back cover and franc aerial 
plugs by unscrewing the five self -tapping securing 
screws, the chassis can be removed from the cabinet 
by withdrawing the four control knobs (observing, 
that the. two smaller -knobs are taken from the centre 
spindles ); extracting "the insulated chassis guard strip 
secured by two self- tapping screws, removing the 
two chassis securing screws Iodated beneath this Strip' 
and removing the screw from the top of -the tuning - 
scale assembly. 

Servicing. Notes 
If the receiver appears to be lively and slight 

" clicks " are heard when the waveband switch is 
operated and yet no signals can be received, the 
trouble most likely lies in the oscillator section of the 
frequency changer. In the first place it would be 

advisable to check the condition of VI by substitution. 
If this fails to bring the set to life the voltage at the 
oscillator anode (pin 6) should be checked, and if 
necessary the 18K resistor should be replaced. 
If this seems all right, however, attention should be 

(Concluded on page 138) 

e 

Fig. 3 & 4. Top and bottom chassis layout. 
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Pi'oramme 10111 ers 
Opera 
IT was a pleasure to " visit " Covent Garden 

Opera House one Monday evening as a change 
from the customary theatrical presentation. The 

occasion was the first appearance there of the new 
director, Rafael Kubelik, which made of it something 
of an event. The chosen opera was Verdi's master- 
piece, ` Otello." Together with the remarkable 
libretto of Boito this work can rank easily with 
Shakespeare's tragedy, on which, of course, it is 
founded. The music of the 74- year -old giant -he 
was to write the equally great " Falstaff " when 
turned eighty !- contains miracles of dramatic 
portraiture and psychological expression : the equal 
of Wagner though entirely different. 

The broadcast was an excellent one, but it could 
hardly have been if the performance had not been, 
too. 

An issue of Eric Barker's " Just Fancy " dealt 
exclusively with two sketches : one of two ancient 
gentlemen, living on their dividends and getting 
information of losses mixed up ; the other of language 
difficulties likely to have arisen when Wellington and 
Blücher met at Waterloo -the Belgian village of that 
name and not the station. The former was very 
funny. With Eric Barker are Pearl Hackney, Deryck 
Guyler and Charlotte Mitchell. 

" A Passage to India " 
E. M. Forster's novel, written about 20 years ago, 

is justly rated as one of the best of our times. It 
deals, in no measured terms, with some of the social 
aspects of the British occupation of India and the 
harsh laws imposed on the people. Although the 
English girl in the story turns up trumps in the end 
and leaves the Indian doctor with his honour and 
self -respect unsullied, it also leaves him prophesying 
that " the English will be cleared out into the sea, 
even if it takes 50,000 years " -my words. It took 
less than 20. 

It made an excellent Monday night theatre and 
was played and produced with much sincerity 
and conviction, chiefly by Mary Wimbush, Gladys 
Young, Richard Williams, Peter Howell and, among 
many others, Hamilton Dyce. But I didn't much 
care for Roger Delgardo's Dr. Aziz. He might just 
as easily have been taken for a French hotel pro- 
prietor or a German music teacher as an Indian 
gentleman. There even seemed a glimpse of Cardiff 
at odd moments. The skilful adapter was Lance 
Sieveking and the producer, Donald McWhinnie. 

Musical Curiosities 
The first of three programmes, on the Third, of 

" Musical Curiosities " was mildly interesting and 
amusing. Containing such oddities as a one -man 
opera and a Rossini overture played on, I think, 
14 pianos, it called itself " seriously comic and 
comically serious." It rather fell between the two 
opposites, though through no fault of Fritz Spiegel, 

Our Critic, Maurice 
Reeve, Reviews Some 

Recent Programmes 

who introduced it. It should have dealt more with the verities of which there are many among the great 
composers, such as Debussy's parody on Tristan in his " Golliwog's Cake Walk." 

" Our Day and Age " 
The fifth of Stephen Grenfell's series, " Our 

Day and Age," " The Case of the Fiery Lady " was 
an exciting reconstruction of a remarkable murder 
carried out at the height of the blitz in 1941, and 
nearly perfect. Well retold by Carleton Hobbs, 
James McKechnie and others. 

Plays 
" Dangerous Corner " was the first of J. B. 

Priestley's many plays and was consequently chosen 
to open the " Priestley Festival." I liked it, because 
I like all Priestley. But, as the author said in some 
introductory remarks, it is really only a clever bag 
of tricks. At least every -one seemed to be falling 
in love with everyone in turn, and the ingenuity with 
which the pieces in the puzzle were finally put 
together was fascinating craftsmanship. The " pieces " were Grizelda Hervey, Denise Bryer, John 
Carol, Valentine Dyall, Brian Hayes, Molly Rankin; 
Geoffrey Hodson and Catherine Nangle. 

From time to time the BBC performs a service 
in giving us, in narrative form, either the life of one 
of the famous sons of Britain or an episode in such 
a life. One of these was forthcoming in " Living- 
stone," one of the most remarkable of our progeny, 
commemorating the centenary of his discovery 
of the Victoria Falls. The name part was excellently 
played by Duncan McIntyre and the narrator was 
the experienced Leslie Perrins. A moving story. 

" Three Men in New Suits " is very good Priestley 
and was given one Saturday as a kind of " additional " 
to the " Priestley Festival " on Wednesday. Telling 
of the reactions to civil life of three men returning 
from service in the Second World War, it contains 
much Priestley horse -sense and contentious views, 
all of which go to make up an absorbing play. 

County Count 
It will be a pity when that engaging quiz, " County 

Count," has run through all the counties and, pre- 
sumably, closes down. I find it very interesting and 
entertaining -and there are not so many pro- 
grammes combining both these qualities listening 
to all the history, folklore and tradition, speech 
and song, unfolded for us by the clever people 
running the show. Cities and country towns are 
being dealt with on Sundays and should he sufficient 
in number to last for ages. 

,1 

www.americanradiohistory.com

www.americanradiohistory.com


 

February, 1956 PRACTICAL WIRELESS 127 

We cannot show the complete contents on these pages, but we give a brief summary and some examples. 
COMPLETE DETAILS OF : AN ILLUSTRATION and DESCRIPTION IS GIVEN OF EACH ITEM. 

AMPLIFIERS. By Armstrong, Goodsell (Williamson), Leak, W.B., THE MULLA RD 5 -10 (Grampian), 
Stern's Kits of Parts for a High Quality 8 -10 watt and a High Fidelity 12 -watt Amplifier having separate 
Pre -amplifier /Tone Cöntrol Unit. 
A CHOICE OF 9 RECORD PLAYERS. 3 -SPEED AUTOCHANGERS- NON -AUTOCHANGERS 
and TRANSCRIPTION PLAYERS. By COLLARO, GARRARD and B.S.R. 
Replacement RADIO- RADIOGRAM CHASSIS. Only dependable and good quality Chassis are stocked. 
RADIO TUNING UNITS. FM and AM Models. By STERN'S, GOODSELL, ARMSTRONG, 
CHAPMAN, DULCI and the DENCO or JASON designs for the HOME CONSTRUCTOR. 
LOUDSPEAKERS. Full data of the very popular W.B. " STENTORIAN " Speakers. The WHARFE- 
DALE range, various GOODMAN'S Speakers and a selection of well -known makes at REDUCED 
PRICES. 
LOUDSPEAKER SYSTEMS. Suggested arrangements for the " Hi -Fi " enthusiast. 
PREFABRICATED CABINETS. THE CONSOLE CABINET and two types of BASE REFLEX 
SPEAKER CABINETS. 
BAND I -BAND III TV CONVERTERS. By AERIALITE, DULCI, VALRADIO. 
AERIALS. A complete range of Band I and Band II(FM), Band Ill Aerials. Indoor and Outdcor types. .. ANO 077/Ek //VTFi rtesmit/eç / e w 

MODERNISE YOUR OLD RADIOGRAM 
HERE ARE THREE EXCELLENT BARGAINS 

£1211916 each 
The Model AW3 -7. A The Model B3PP. A 
7 -valve 3- waveband de- 6 - valve. 3 - waveband 
sign having a " Push- Superhet with " Push - 
Pull" stage to provide Pull " stage for approx. 
approx. 7 -watts output. 6 -watts output. 
H.P Terms : £4/616 Deposit and 10 monthly pay- 
ments of 19'4. 

STERN'S `COMPACT 5' 

AMPLIFIERS 
Expressly developed 
for very high quality 
reproduction Of 
((ram. Records and 
particularly suitable 
for high quality re- 
production of the FM I r a n e- 
missions. two models are 
available : 

(a) The " COMPACT 5 -2 " 
A Two -stage high sensitivity 
Amplifier having SEPARATE 
BASS and TREBLE CON- 
TROLS and designed to give 
up to approx. 5 watts with 
very pleasing quality. 
PRICE E5:15/- (plus 5 :- carr. 

110 The " COMPACT 5 -3" 
A Three -stage version of the 
" 5 -2 " model, but in this case 
having an additional stage 
and incorporating Negative 
Feedback. 
PRICE £6,161- (plus 11- carr. 

and insurance). and insurance). 
The Amplifiers are compact and very attractively designed. 
having a Bronze Gold finish with a fully engraved front panel 
by which the entire Amplifier s conveniently mounted into a 
Cabinet, thus occupying no more space than a conventional 
Tone Control Unit. 

1'111.1' DI :S('R MCI) IN OUR I.IkAFI,E'I'S 

ii'e can also offer the 
model B3 at£I /1176 This is identi- 
cal to the B3PP both in 
appearance and design, but has a single -valve output 
,'13W61 instead of push -pill!. H.P. teems 53 12 6 deposit 
n,19 e,nnths o118,4. l ̂ ,lir de,rihed irr onr leuli ei .. 

AN EXCEPTION 
FOR CASH 

The R.S.R. MONARCII 
3 -SPEED AUTOCHANGER 
NORMAL PRICE £13/10/- 

Complete with High 
Fidelity Crystal ' Turn- 
over " Head which incor- 
porates separate stylus 
for L.P. and 78 r.p.m. 
records. A " MIXER 
Unit that will auto - 
change on 7fn., loin. 
and 12ín. records. 

Brand New in 
Maker's Cartons. com- 
plete with mounting 
instructions. 

AL OFFER 
ONLY 

£7 /19 / 6 
Plis 7/6 carr. 

and Ins.( 

STERN RADIO LTD. 109 & 115 FLEET ST., E.C.4. 
Telephone 

FLEet 58121311 
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.1 Complete rIli/i 
BAND 3 CONVERTORS 

is now avail- 
able, either 
with or with- 
out power 
supplies. Care- 
ful design, and 
layout, to- 
gether with 
efficient filter 
circuits ensure 
high attenua- 
tion of Band I 

and freedom 
from break- 
through. All 
our units are 
fitted with pre- 
set Band 3 
contrast con- 
trols and 
manual oscilla- 
tor trimmer. 

less power supply í5.I5.0 
with power supply (7.10.0 

PRICES i Plus post and packing 2, 6d. 
Send for details o` our full range of test equipment 

HOMELAB INSTRUMENTS LTD. 
615617, HIGH RD., LEYTON, LONDON, E.IO. 

Phone: LEYtonstone 5651 íi 
i. ..,. e 

5/N ENNETT COLLEGE 
can train your mind to SUCCESS 
WHAT CAREER 
DO YOU WANT? 

B uilding 
Ce rpentry 
Conrmercial Art 
D am! Engte« 
Draughttlnante,p 
Eletlricel Eng, 
F,n Ehginwmtt 
Mechanical Eng. 

.nbq mg 
Radio Eng, 
annoying 
TeNcenor.eìsaban, 
Teueieien 

Accountancy Etaat. 
Aadi.w.r's Enme 
am-amqing - tl 
Civil Nona 
ema.nl Eawbon 
J..nNian 
Langtlag.t 
eata.tndrm 
P olite gaa!mtlt 
gaMSaanhr'P 
EKntatid dome. 
glterlaud 
/Mort dl.ry Writing 
and aeny .lamn 
GENERAL CERT. 
OF EDl1CAT10N 

THROUGH 
PERSONAL POSTAL TUITION 

A FREE book vital to your career! 
Read how the famous Bennett College can help you 
to uctess ! Send now for this recently published 
I.RLE book, `Train your mind to SUCCESS ", 
o!itch tells you about The Bennett College proven 

.nccess in postal tuition ... 
d how it can help you to 

ouccets in your 

To The Bennett College (Dept. 3.104«), Sheffield 
Please x110 one, without obligation, a free 'copy el 'Train yam mind ro SUCCESS' and the Collere 
r'ra+WFtta on: 
SUatECT 

MIMS 

Ana (if fink+ ei )._ Please unite th Block L 

nvn coin/1 
COULD BE TOUR 

PERSONAL PASSPORT 

TO SUCCESS. 

gen ditNOW 

February, 1956 

We're Happy and Proud 
to report . . . . 

THE GOLDRING VARIABLE RELUCTANCE 
CARTRIDGE NO. 500 WAS RATED 

" BEST CARTRIDGE" " BEST BUY " 

Testad against 25 competitive cartridges including 
those of variable reluctance, magnetic, ceramic, moving 

coil, crystal and capacitance types. 
By a leading consumer product testing organization 

in the U.S.A. 
Price complete with two Sapphire Styli for Standard and 
L.P. £2.10.0 plus 19/6 P. Tax. 
Cartridge fitted with Diamond L.P. and Sapphire Standard 
Styli. £6.0.0 plus £2.6.10 P. Tax. 
Cartridge fitted with Diamond L.P. and Standard Styli. 
£9.10.0 plus £3:14.2 P. Tax. 

The 
Goldring Manufacturing Co. (B it n) Ltd. 
486, HIGH RD., LEYTONSTONE, LONDON, E.I I 

Telephone : LEYtonstone 1252 and 1081. 

The Walk -ustotutd Stop- 
the shop for bargains! 

THROAT MICROPHONES with elastic strap and lead termin- ating at plug. Type P.L.29I, new and boxed, 2/3 p:p. 
POWER PACK TYPE 173. 12 to 24 volt L.T. input. 120V. 60 mA output. Fully smoothed, size I0', x 6 x Sin. Containing two 120 volt 60 mA' selenium rectifiers. One V.S. 110 voltage stabiliser ; 12 volt vibrator and transformer, chokes and condensers. 12/6, post paid. 
ANTENNA RELAY UNIT. U.S. manufacture, containing change -over relay, 2in. panel mounting meter (measuring aerial current) with separate thermo- couple, vacuum condenser 50 pF. 7.5 K.V. contained in metal case 3 '.. x 4 x 31in. with ceramic stand off terminals. 8,'., post paid. 
MAKE A MINIATURE POCKET RADIO. Incorporating 
high Q.jechnique using the new Ferrite rod. Made possible by simple conversion of an ex -Govt. hearing aid. 12 6s. Od., post paid with circuit diagram and full instructions. Batteries extra : I.SV LT (type DIE) Id. : 30V HT (type 0119), 4/3. 
FLBa FILERS. Splendid value. 10 / -, pkg. & pstg. 1/6. 
R.F. UNITS 
R.F.24 20/30 Mc /s Switched Tuning, Fully Valved, 9/6 ea. 
R.F.25 40/50 Mc /s Switched Tuning, Fully Valved, 9/6 ea. 
INDICATOR TYPE 62A 
!dialler copvej;jgp to Oscilloscopes, T.V. Units, etc. Containing 
V1C.Pi. 97, 12 VE91- (EFSO), 2 VRS4 (EB34), 3 VE92 (EASO), 4 CV I I8. Slow- motion dial. 13 pots and scores of useful components. Size : IA x I l A x lain. New. In wooden packing case, Price L3, Carr. 7/6. 

NOTE : ORDERS AND ENQUIRIES TO DEPT. ' P.' 

P R O O PS BROS. LTD. Telephone LANgham 0141 
52 Tottenham Court Road, London, W.I. 

Shop Hours : 9 -6 p.m. Thursday : 9 -1 p.m. Open all day Saturdays 
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EST MUNN 
Part 14 cf a Series of Articles 

Dealing with the Practical Application 

of Standard Test Equipment 

(Continued from page 22 January issue) 

The Wobbulator (49) 
BEFORE we can deal successfully with alignment 

of broadca,t (A.M. and F.M.) receivers aided by 

the oscilloscope, we shall have to learn some- 
thing about the wobbulator. Essentially, the wobbu- 
lator is an R.F. oscillator, which, instead of being 
amplitude modulated with an. A.F. signal as is the 
service oscillator and signal generator, is frequency - 
modulated with a signal derived either from the 
timebase of an oscilloscope, or from some other 
source ; hence its somewhat popular notation of 
" frequency -modulated oscillator. ` 

Now, when an oscilloscope is used for alignment 
purposes the aim is to have revealed on the screen 

(e) (b) (c) (d) 

Fig. 64.- Modulation waveforms which were fully 
described in the last issue. 

the R.F. response curve of the section under adjust- 
ment, i.e., the overall response curve or the response 
curve relating to the I.F. stages. In order to do this, 
it is necessary to swing the frequency of the R.F. 
signal applied to the receiver in accordance with the 
horizontal sweep of the 'scope's timebase, so that 
the frequency deviation embraces the appropriate 
section- within the limits of the passband circuit - 
of the frequency spectrum. This is, pf course, achieved 
by the wobbulator. 

As this series is not intended to delve too deeply 
with the design consideration of pieces of test gear, 
we shall not consider the function of the wobbulator 
in detail ; nevertheless, it is desirable to get a rough 
idea of how it works as a means of assisting its 
application. 

Almost all wobbulators of the type in which we are 
interested employ an electronic means of sweeping 
its internally generated R.F. signal in synchronism 
with the 'scope's timebase. For this purpose a 
reactance valve is invariably employed. A valve 
so used exhibits characteristics synonymous to a 
capacitive or inductive reactance, that is, the current 
related to the artifice either leads or lags the voltage 
by an angle of 90 deg. Moreover, the magnitude 
of the reactance can be made to vary quite easily 
by altering the voltage applied to the control grid of 
the reactance valve. 

129 

Usually, the valve is arranged to represent a 
capacitive reactance, the virtual effect of which is 
connected in shunt with the tuned circuit of the 
vobbulator's R.F. oscillator. Clearly, then, a means 
of varying the frequency of the oscillator is readily 
possible simply by modifying the repetition pattern 
of the potential applied to the control grid. In 
practice, the actual potential used for this purpose 
is picked up from the 'scope's timebase a terminal 
(narked " X plates ") is generally incorporated on 
the front panel of the instrument to assist a connec- 
tion in this mode. 

In some wobbulators the internal R.F. oscillator 
may not be continuously variable over the entire 
conventional frequency spectrum as is the case so 
far as service oscillators and signal generators are 
concerned. Wobbulators of this kind are generally 
designed for relatively wideband purposes, such as 
for the aligning of TV circuits. In order to achieve 
the desired output frequency the injection of an 
R.F. voltage from a calibrated signal generator is 
demanded. When so used, this signal, together with 
the F.M. signal generated in the wobbulator itself, is 
fed to a mixer valve, also embodied in the wobbulator, 
and the difference frequency thus produced used for 
injection to the set under adjustment. 

Wobbulator /'Scope Application (50) 
The alignment signal from the wobbulator is 

applied to receiver in the usual way as for 1.F. and /or 
overall alignment, but additionally it is necessary to 

Wobbu/ator 

Detector 
Load 

Resistance 

Fig. 65.- Showing how a wobbulator and oscilloscope 
are connected to a receiver to produce a response 

curve. - 
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convey the signal appearing across the detector load 
resistor in the receiver, through a 1 megohm resistor, 
to the input of the 'scope's deflection amplifier, as 
shown in Fig. 65. if the wobbulator requires the 
addition of a signal from a separate generator, Fig. 
66 illustrates the arrangement. 

Now, as the spot travels across the screen of the 
C.R.T., so the frequency of the signal fed to the 
receiver changes linearly, causing the voltage across 
the detector load resistor to vary according to the 
receivers R.F. (or I.F.) response characteristics. And 
since the detector output voltage provokes a vertical 
displacement of the spot against the horizontal trace 

Oscilloscope 

signal 
Generator 

Wobbuiator 

fz 

in XX Out 

heavy signal to the grid of the last I.F. valve so 
that a reference curve can be obtained, after 
which the signal may be transferred to the grid 
of the first 1.F. valve, and as the associated circuit 
are brought into alignment the wobbulator's output 
signal should be suitably reduced. 

it is most important to avoid overloading the 
receiver by applying the smallest signal possible, con- 
sistent, of course, with sufficient vertical deflection of 
the trace. The result of overloading will produce a 
curve with a very much flattened top, which, unless 
one is well versed in this mode of alignment, will 
almost certainly give the impression that the receiver 
is ideally aligned. 

it may be observed that the response curve is not 
the normal way up on the screen of the C.R.T. ; if 
it does, in fact, appear inverted the cause is solely that 
of phase. We have already seen that a C.R.T. cannot 
say which way up a curve is since the vertical deflection 
is relative to the potentials on the " Y " plates. For 
example, if a negative voltage, relative to earth, occurs 
across the detector load resistor, and this is applied 
direct to the " Y " plates, an upward deflection of the 
spot may result. Now, if a single stage amplifier (i.e., 
the " Y " deflection amplifier) is switched in circuit. 

IDetector 
Load Res. 

tReceive, 

Signai in 
(fi 12) 

Fig. 66.- Showing the mode of connection when a 
separate signal generator is required. 

given by the 'scope's timebase, it is easy to realise 
that a frequency versus amplitude curve, will be dis- 
played on the screen. 

It is important to bear in mind that the frequency 
deviation of the wobbulator signal is dependent 
on the amplitude of the 'scope's timebase 
voltage ; too large a voltage will thus provoke a 
frequency deviation extending outside the bandwidth 
characteristics of the receiver. This condition will 
limit the width of the response curve display, and in 
certain cases make it too narrow to be of any useful 
purpose. 

As a means of permitting ready adjustment of the 
width of the curve shown on the screen, most wobbu- 
lators incorporate a variable potentiometer connected 
between the " X " deflecting voltage and the grid of 
the reactance valve. 

The actual repetition frequency of the timebase 
is of little consequence in this respect, however, but 
for optimum results a frequency exceeding 50 c.p.s. 
should not be used. The frequency range between 
12 and 50 c.p.s. is generally quite suitable, but 
distortion of the trace on some 
instruments is observed if too 
low a frequency is used. 

As is normal practice, before 
the tuned circuits can be 
correctly aligned the A.V.C. 
must be made inactive, and the 
receiver's local oscillator should 
be muted when the E.F. stages 
are being tuned. If the receiver 
is totally out of tune, it may- 
be necessary to apply a fairly 

(a) (6) (e) 
Fig. 67.- /jincorrectly adjusted the band -pass circuit 
at (a) may produce the peaky response curve at (b) 

instead of the correct response curve at (c). 

the deflection will be reversed owing to the phase shift 
of the valve -the magnitude of deflection will also be 
increased, of course, as the result of the valve's 
amplification. 

The curve may be reversed by simply changing over 
the connections across the detector load resistor, but 
this is liable to disturb the balance about earth of the 
system and consequently give rise to the effects of 
hum pick -up. Since all the information relating to the 
response is available whichever way it appears on the 
screen, it is hardly worth while making modifications 
in an endeavour to invert it. 

When the equipment has been arranged in con- 
junction with a receiver, as in Figs. 65 or 66, a response 
curve may not immediately be displayed on the 
screen. For example, if the wobbulator output fre- 
quency does not correspond precisely to the circuits 
which are to be tuned, all that will result on the screen 
will simply be a horizontal line. As the wobbulator 
tuning is altered, however, and its deviation enters the 
pass -band characteristics of the circuits under examina- 

(C'ontinued on page 133) 

(a) (b) (e) (d) 
Fig. 68. -The desirable band-pass response at (a) may be distortrd as 
shown at (b) due to mistiming. The elect of overloading is shown at 

(c), and an in rem led response is shown at (d). 
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MODERN MINIATURE VALVE J']? O D (J C T I f) ... an CIMain series 

Guss ,S, aling Mach. ne 

sra 

lf 

"Button" Bases 

All glass 

construction 
With the introduction of the miniature 
valve came the age of the allg:aes sale. 
7'o make their production possible it is 

essential that the utmost control is ex- 
ercised over both the quality of the 
glass and the alloys used in staking the 
bases. This is because the salve pins 
pass through the hase of the ulve en- 

velope, necessitating the production of a 

.aeuum -tight glass -to -metal join under 
favourable conditions of mechanical 
strain. 

In the production of Osram miniature 
valses great attention is paid to these 
points to produce a valve which can be 

relied u ,on for a long life. 

VALVES characteristically good 

T H E G E N E R A L E L E C T R I C CO. L T D., M A G N E T H O U S E , K I N G S W A Y, W. C.2 

NEWLEARN TALE 

PRACTICAL WAY 
I With many of our courses we I 

I supply actual equipment.. Courses I 

include: Radio, Television, I 

Electronics, Draughtsmanship, I 

ICarpentry, 
Photography, and 

iÍ 

Commercial Art, etc. 

POST THE COUPON TODAY FOR OUR 

BROCHURE ON THE LATEST METHODS 

OF HOME TRAINING FOR OVER 
150 CAREERS &, HOBBIES 

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 

City and Builds Grouped Certificates in Telecommunications: A.M. Brit. I.A.E. 

Examination, Radio Amateur's Licence, Radio and Television Servicing Certificates, 

General Radio and Television Courses, Radar, Sound Recording, etc. Also Courses in 

all other branches of Engineering and Commerce, 

The advantages of E.M.I. training * The teaching methods are 

planned to meet modern industrial requirements. * We offer training in 

all subjects which provide lucrative jobs or irteresting hobbies. *A tutor is 

personally allotted by name to ensure private and individual tuition. * Free 

advice covering all aspects of training is given to students before and after 
enrolling with us. 

Courses from 
15/- per month 

1 

*g+' 
I iaJ V_..-I 

Tl e only Postal College which is part of I 

a world -wide Industrial Organisation I 

POST THIS COUPON TODAY 

Send without obligation your FREE book. 
E.M.I. INSTITUTES, Dept. 32K 

43 Grove Park Road, London. W.4. 
Fhone: Chiswick 4417/6. 

NAME 

ADDRESS 

I 

I- 

FEB. - I 

SU3JECT(S) OF INTEREST__._..__......._..__.__._..........._ 

1C18 
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Best Buy at Britain's !BED 
THIS FOR 4916 ANNOUNCING 

THE "CAPITAL" 
BAND III 

T.V. CONVERTER KIT 
FULLY GUARANTEED 

COMPLETE KIT, including 
drilled chassis, power pack, ready 
wound coils, valves, ALL com- 
ponents, screws, nuts, tags, etc., 
co -axial plugs, sockets and cable. 
The whole housed in an attractive 
stove- enamelled metal cabinet, 
measuring Thins. x 4ins. x 2 }ins. 

NOTHING ELSE TO BUY 
FOR A.C. MAINS 200 -250 

VOLT OPERATION 

SUITS ALL T.V. MAKES 
T.R.F. or SUPERHET 

CIRCUIT DIAGRAM and DE- 
C TAILED EASY -TO- FOLLOW 

WIRING PLANS 
SEND £311916 for complete kit 
and plans. Add 2'- postage and 

packing. 

POST RADIO SUPPLIES 
395 Queensbridge Rd., 

London, E.8 

ENSON'S 
ETTER 
ARGAI N S 

R.F. UNITE. TYPES 26 or 27, 278 : (Postage 
.a) ; RF24, BF25, 8410 10 ;6. 15X161, 

1501220 mets with2 /VR13 1 /VR137, 1,'CV6Ii, 
12;6; I.F. AMPLIFIER 178 (for this) 15.5 
me.s, with valves, 2218 (post,2 /- each). 81155 
Coil- packs, new, 1210. AERIAL RELAYS 
(co. axial) e ;0 19/24 v., 7/6. DYNA- MOTORS, 
D.C. á V. input, 250 v. 80 mA. output., 10/8. 
Filters for these, E /6. U.S.A. 14 V. to 350 

- 

65 mA, 151- ; 12 v. to 320 v. 1011 m t. 17'6 : 

134v. to 440 v..900 utA, 27;6 (Poet " ti eacbl. 
CLOCKWORK Contaetota, 2 impulses per spa. 

'8 sm . USA type. all, 9¡6. R1355, tiro in- 
roved type, 871 (Carr,.; 6). R1392A, 1001150 

me, o, 18 valves, used (daumret meters), 
good cond., 14 10e. (cary. lo,y- V1BRA- 
PACKS PCR. D.C. 1.1 to 2.11 v. 80 mA, 
s ms,thed, filtered, 2218 (van. 7' -). ET -3411 
AP6 -13. Brand new. Black , mettle case. 
Valves : 5, 6,16. S!6At)5. 1/vif l0 . 311 racla. rain. 
tiers.. 60,- (Carr.' -f s). Throat mies. l'. S.A. new, 
2/6. CONDENSER electrolytic: IS samples, 
range 4 mai, to 3000 mfd.. 7.6 (po =t free) ; 

Bak. tubular, 0.1/E2 kV ; .5'800 v. : 21 /806 
9d. e:u'h .03/3.5 kV ; .05/3.5 tVe'. ; 

29;1.5 kVw.. 14 each, ,112.9 kV, 3.6 : .Ií3.5 
kV, 4,6. SLC4,enew condition. with 15 valves. 
30,- O'arr. 0/61. TRANSFORMERS :0051 -500 
v. 3511 ruA., 35;- (carr, 7 51. RESPONSER 
RDFI, New. 160/2'20 oc s. 12 valves, 15'- 
tee, r. 7 0), or ZC8931 9 valve. 30 - (Carr. 6 /.). 
BENDIX RA- 10 /DA; DB. 4 lavebare e e 

I,m,g. Mod.. 2 -5 and 5 -10 ma's. S valves. New. 
24 (Carr. 11; -1. Metal Rectifiers : 600 v. 50 
na A., 6,' -. Westinghouse 1133. 8. -. Relayas, 

'12 - 1 make, 1/e. CRTS Vt''Rtici 3 iu., 
25 -. R1355. 1.F. strip cul,. complete 
r ive:, new, 25.' -, less valve.. 12 6 (last. 
áUMB. Oo,el cou lit ío0. " N " Iota, 

dei sea less DE valve -. 996 1earr. lu -1, 
MOTORS. Synch. 5,0001.p.m., 10 %A, 100 e, 
:0 c.. New-, 10í -. 
GAMMA DETECTORS. ,,cw, hand. 110 2411 r. 
millas, with Griner tube, etc.. 212 10s. 
1,1() awl `nquirie.,. 0.5.5. please' Terms 
c. s..0. Postage extra. Immediate ,leapatrh. 

Callers mid Poe, : (aller, : 

W.A. BENSON,PW, S U P E R A D I O 
308 Rathboae Rd., tW'ohapeb LTD.. 118 
Liverpool 13. Whitecbepel, Liver - 
STO 1604. pool 1. ROY 1130. 

AMAZING OFFER 
RECEIVER TYPE CR100. A saper 
11 valve communications receiver 
covering 60 Kc's to 30 Mc s in six band 
Built -in A.C. Mains power paces. 2 R.F. 
stages. 3 I.F. stager. Vartahl, 
selectivity crystal filter. B.F.O., eta 
SUPERB CONDITION, OUTSTANDING 
PERFORMANCE. ONLY £21, plus 
El carriage. 

R.C.A. AMPLIFIER.-For A.C. main 
operation 190,'250 v. 12 watts output into 
600'15'7.55 ohms. input impedances of 250 
and 30 ohms, suitable for mike and gram. Brand new, in handsome case, size 17)n. a 
91n. x 111n. deep. Uses 4-677, 2 -6L6 and 5U4. 
Price ONLY 29.19.8. less valves, or 212.19.6. with boxed valves. carriage 10:6. 
R1155 B RECEIVERS.-This is the 
model with the super slow -motion geared 
drive. In excellent condition. thoroughly checked and tested. A unique opportu- nity to acquire a first -class communications 
receiver for ONLY 26.19.0. CALLERS 
ONLY. 
A.C. MAINS POWER PA('K & OUTPUT STAGE.-These enable the R1155 to be 
used on the mains WITHOUT ANY MODI- 
FICATION. Three types available, 24.10.0 
25.5.0 and de -luxe model with 8in. speaker, 
28.10.0. Carriage 5 -. All Power Packs 
guaranteed six months. 
MOVING COIL METERS. Latest type, rectangular, 401.n. x 41in. 0-500 mieroAmps. Resistance 200 ohms. 7916. 0-1 milliAmp. 
Resistance 100 ohms. Has uncalibrated 
scale of 50 equal divisions, 75: -. METER BARGAIN. -2lin. Projection type. Two ranges, 12 and 120 volts., with multiplier..Brand New and Boxed, 5 9 each. 
B.M.I. OUTPUT METER.-Desk TYPe. consists of 21ín. 1 mA. meter with full 
wave bridge rectifier. Range 0 -500 míllt- watts and 0 -5 watts. Brand New and Boxed. 
ONLY 35f- each, plus 116 post. 
METER RECTIFIERS.-1 mA. Salford Instrumenta, 8 /8. 2 mA. S.T.C.. as used in 
E.M.I. Output .Meter, 513. All tall wave 
bridge and brand new. 
HEAVY DUTY TRANSFORMERS. - 
200 -250 v. Fri. Type (A), 30 v. 36 amp. or Type 
(B), 50 v. 16 amp. 6in. x 511n. x 81n. high. 
Wt. 24 lbs. BRAND NEW, not ex -Govt. 
Suitable for chargers, roil heating, etc., 
531- each. plus 5/- carriage. 
SELENIUM RECTIFIERS. Funnel cooled. -AC. input 45 v. R.M.S. D.C. output 30 v. 
10 amps. Can be used with transformer 
(B) above. 472 each, plus 2,6 postage. 
METAL RECTIFIERS. -250 volts, 1001nA. 
8/9 each. 230 volts, 60 mA, 5 ;- each. 
HEAVY 'DUTY SLIDER RESISTORS. -250 watts rated to carry 25 amps. .4 ohms resistance. For charging boards, etc. 
Worm drive. On metal stand ills. x 4ín. x 
sin. high. 7:8 each, BRAND NEW. HEAVY DUTY FIXED RESISTORS. - 
150 watts. 12 amps 1 ohm resistance. Blin. 
x 2in. x 21ín. high, 4'8 each. BRAND NEW. 
AVO " ALL DRY" BATTER]: ELIMI- NATOR.-Government surplus. For'A.C. mains 200 /250 volts, output 1.4 v. at 306 mA 
and 65 volts at 10 mA. Employs metal recti- 
fiers and VS70 stabiliser. Size Blin. x Sin. x 3;ín. Suitable for all personal portable type sets, full Instructions supplied. New 
in cartons and all tested prior to despatch. Price 3918, plus 2:6 post. 
BLOCK PAPER CAPACITORS by T.C.C. -8 mfd. 1 kV. Upright Mtg. Size 4in. x 2;in. 
x 5ín. high. BRAND NEW AND BOXED. 
TWO for ONLY 15 / -. I.F. STRIP TYPE 373. -2 EF92 and 1 EF91 

'9.72 Mc /s. I.F. amplifiers. ER91 Dot A.G.C.. 
EF91 A.G.C. Amp.. EF91 Limiter. Size 
1011n. x 2i tn. x 3in. high. Price, less valves, 
15f -. Circuit supplied. 
AMERICAN MOVING ('OII, PHONES. 
Superior quality, with big earmuffs and extension lead 'with lack. BRAND NEW 
AND BOXED. 17,6. Suitable for C1:100 

Receiver. 
PACKARD BELL PR E-AMPLIFIERS.- 
Suitable for conversion to baby alarm, amp- lifier, etc. Contains miniature relay. Corn - 

I plete with 6SL7, 28D7, Circuit instruction 
Book, etc. BRAND NEW. U.S.A. 12.6 each. 

..... . ,..............-...... 
v». 

CBR 
CHARLES BRITAIN 

(RADIO) LTD. 
II, Upper Saint Martin's 

Lane, London, W.C.2. TEM 0545 
Shop hours 9.6 p.m,. (9 -1 p.m. Thursday) 

OPEN ALL DAY SATURDAY -- 

Build this exceptionally sensitive twin - 
triode radio. Uses unique assembly system 
and can he built by anyone without airy 
radio knowledge w hatever in 45 minutes. 
Handsome black- crackle steel case with 
specially made black and gold dial with 
stations printed. Size of radio only 6,)10. x 
Sin. x 31n. Covers all Medium and Long 
waves -uses one only all -dry battery. H.T. 
consumption only 1 to 1.5 mA. Ideal for 
Bedroort(, Garden. Holidays. etc. Many 
unsolicited testimonials. Mr. Norton, of 
Oxtwd, mites : Yesterday evening on the 
Medium waveband, I counted 32 separate 
stations ; I am very pleased with the set, which 
is well worth the money. Total building cost 
-Everything down to last nut and bolt - 
49s. ed., including post, etc., with full 
set of clear. easy -to- follow plans (For 
Headphone Reception). Cost of Extra Valve, 
Speaker, Parts, etc., 33s. 6d. All these 
lit Inside Case or parts sold separately. 
(Parts list, plans, etc.. 2: -). Orders des- 
patched by return. Oecrseas orders wel- 
comed. SENT) TO -DAY. 

CONCORD ELECTRONICS (PW4), 
39 QUEEN'S ROAD, BRIGHTON, 1 

Bargains in Top Quality Valves! 
MAKERS' CARTONS -- 01:51 :T. 5,9 : 6117(1. 413 : 

1K701,. 59 ; 11K31. 23 ; 6 +K7(M:, 5 ;9: 21.'111, 
3, -. 
UNUSED, BOXED : -11Báí+5), 1/3 ; 

5 -; nn "8. 
PS-: ECONOMICAL AMPLIFIER VALVES t-re 
J,,pr, '59,-Two 5X114 tlrs ''1A hol,'rrr 5 8. 
VALVE EXTRACTOR AND PIN STRAIGHTENER 
for 11.711 mid BOa Valves, 22. 
VALVEHOLDERS (Arnpheuull OcLls, 9d. ; 11711, 
BSA. 119A, 1/-. with semen. 1, 9. 
PLUGS FOR VALVEHOLDERS. - -B7C, BOA '(vety 
neat). 1'9 : International Octal, 2/3. 
SPECIAL OFFER MICAS Qmised). 2'- doz.: 
15. 211, 30, 50, 70, 75, 100. 120, 150. 200, 91111, 4011, 
700, folio, 2,000, 4.000, 9,000, 10,000 pf., 51 of 
above tour choice), 0/8. 
DOUBLE 50 pF TRIMMERS. poetas tamp 9d. pr. 

CE MIDGET 500v. RAMICS (For a QUALITY 1obí. 
4.7, 7.1, 10. 19, 22, 37, :a::, 39, 47, . 6, 79, 100, 1511 
900. 270. 330, 390, 470, 1.000, 2,001, 3,000, 5,(515. 
15.000 i t., 9d each ; 81- dose0. 
ELECTROLYTICS.- 164x2 :ion V.. 4 B : 40 told 
490 v.. 3,9 ; 211 mfd. 50 V. (silly el'pl. 1'8. 
6 MED. 1,000 v. WKG. 2.000v. TEST, 2'9. 
POTENTIOMETERS 5 K, 500 K. All with good 
pi0111r. mom ly original p.55. 6 for 5 S. 1,3 each. 
SYSTOFLEX SLEEVING. -I, II, 2 .1 ralnurs. 

..out. ;:6 yd., S,6. (2 ., 3i,.um.. 1IMO. free., 
12, 80 
SPECIAL LOW LOSS COAX.- 1.:IG =t rcll0lnr 
10lythcee. suitable B:u,d I or III, 9d, yd. 
COAX FITTINGS.-- S'Plerles= plug- 1 -2 xs'krt, 
1'3; outlet box. 4B: col rpler (double ,kt.), l '8; 
liar roru,eetor (pninaranrt join/. 12. 
NEW S w. CARBON RESISTORS 0:111E1. -3 K.. 
4 K.. 30 K., 200 K., 6d. ; 5 - doz. ; 3 w,. 3/i amd 'nu ohms.. 2- doz. 
LATEST "GEN" BOOKS (Post dd.) 
PRACTICAL TRANSISTORS & TRANSISTOR 
CIRCUITS. -Build these pew melting eircuitu NOW 

your (ma cheaply -nrwle tmr,_oistors. 3,10. 
PRACTICAL F.M. -F.M. folly explained, with lot - 

) cireuits for home comtructors, 5 " -. 
RADIO CONTROLLED MODELS FOR AMATEURS. 
- -.1 not published! Simple evihcnatk,ns and 
practical data for all control system:. 
WIDE ANGLE CONVERSION. --iFor all home-built 
'l'\' -I. 7in. pictures from gin. designs.. 3/6. 
AN AM'FM DE -LUXE RECEIVER. -lull data. 306. 
('lease :flow pull d packir,c on orders rmder rl 
REED & FORD AI SD BLE,SUTHPOI!T. 
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tion, one side of the line will be seen to tilt, and as 
the tuning is further altered a bulge will occur along 
the line and will eventually pass along its length and 
disappear again the other side. The wobbulator 
tuning with respect to the frequency of the tuned 
circuits should be adjusted só that the bulge occurs in 
the centre of the screen. . 

The bulge does, in fact, represent a graphical indica- 
tion of the response curve, though to get it in useable 
form it may be necessary either to increase the signal 
amplitude from the wobbulator to the receiver, or 
increase the gain of the deflection amplifier, whilst 
bearing in mind the possibilities of overloading. 

Alignment with the oscilloscope is most desirable 
on broadcast receivers embodying band -pass circuits, 
on which the Use of a signal generator and output 
meter might produce a response of undesirable shape, 
even though the circuits are tuned for maximum 
indication on the output meter. The output meter 
method works quite well on simple circuits tuned to 
a common frequency, but if complex circuits possess- 
ing band -pass characteristics are aligned by this 
means, the only way that one can be 'sure that the 
resultant overall response is symmetrical is by making 
point -to -point graphic measurements at different 
frequencies within the pass -band after each trimming 
adjustment. 

The 'scope and wobbulator performs this function 
automatically, so that the effect of any trimmer 
adjustment is immediately revealed as a modification 
of the shape of the response display. The aim of align- 
ment by this means should, of course, be for maximum 
symmetry of response, coupled with sufficient band- 
width and amplitude. 

It is often a good idea to make the adjustments 
first of all for maximum amplitude, and then after- 
wards readjust judiciously the trimmers until a 
response curve of optimum shape is obtained. It is 
surprising how the quality of reproduction of a band - 
pass receiver is improved by realigning it with a 
'scope and wobbulator, if it was previously aligned 
with an output meter. 

Fig. 67 (a) depicts a band -pass circuit which if 
aligned by the use of an output meter might produce a 
peaky response as at (b), but if aligned with a 'scope 
the correct response at (c) is easily obtained. 

Fig. 68 (a) again shows a band -pass response, but if 
the associated circuits are mistuned it is liable to 
resolve as shown at (b). The curve at (c) illustrates 
the effect of overloading, while curve (d) shows an 
inverted band -pass response. 

Before concluding this section, it will perhaps be 
interesting to mention' that modulated envelopes of a 
tuned circuit response curve can be obtained by apply- 
ing the frequency -modulated R.F. developed across 
the circuits direct to the " Y "-plates. The receiver's 
detector stage is thus omitted, and responses after the 
style of those shown in Fig. 69 (a) and (b) can be 
obtained. 
The 'Scope as an Aid for Aligning F.M. Receivers (51) 

Although it is possible to align almost all kinds 
of F.M. receivers either by means of a sensitive volt- 
meter and a suitably calibrated signal generator, or 
by the use of a sine -wave modulated F.M. signal 
generator and a standard output meter, it is much 
more satisfactory to use an oscilloscope and wobbu- 
lator and actually observe the effect trimmer adjust- 
ments have on the I.F. response curve, including the 
discriminator stage. 

The operation of aligning, or re- aligning, F.M. 

receivers is considerably more exacting than the 
alignment of an ordinary A.M. broadcast receiver, 
and in some cases might be considered almost as 
complex as aligning a television receiver. We must 
remember, in this respect, that the advantages 
inherent to F.M. reception are attainable only on 
properly aligned receivers. 

The lack of background noise and interference, 
which is one outstanding feature of F.M. reception, 
can be fully realised only when the discriminator is 
correctly balanced with respect to its tuned circuits. 
The same applies to the high quality which is expected 
of F.M. Many constructors and experimenters are 
often more than a little disappointed with the results 

Fig. 69.- Responses of this kind are obtained by 
picking up the signal before the detector. 

given on their newly constructed F.M. receiver of 
tuner unit. They find the distortion and interference 
levels somewhat higher than expected and frequently 
come reluctantly to the conclusion that their A.M. 
receivers and tuner units provide better overall quality 
and interference -free reception. 

In nearly all cases the trouble is not caused by 
faulty wiring or poor circuit design, but boils down to 
the hard fact that the alignment of the tuned circuits 
is far from what it should be. 

Bandwidth and Symmetry of Response (52) 
As is well known, the frequency spectrum occupied 

by a frequency -modulated signal is much greater than 
that occupied by a similar amplitude- modulated 
signal. In the main this is due to the extended side - 
bands of the F.M. signal for a given frequency of 
modulation as compared with a similar A.M. signal. 
In order to carry the signal through the R.F.!1.F. 
stages of the receiver, therefore, it is necessary for the 
receiver to have a fairly flat response extending plus 
and minus 100 kc /s either side of the nominal 
frequency. A response smaller than this would be 
liable to provoke considerable side -band cutting, with 
a consequent fall off in quality. 

Moreover, it is essential for the response to be as 
symmetrical as possible, that is it should tail off and 
diminish in amplitude equally either side of the 
nominal frequency or mean carrier or intermediate 
frequency. With an 'A.M. receiver this is not so 
important, and it is often possible to get reasonable 
results simply by peaking the 1.F. transformers to a 
stipulated spot frequency. With F.M., however, it is 

absolutely essential for the response to remain sub- 
stantially linear 100 kc /s either side of the stipulated 
intermediate frequency. For example, if the I.F. 
were, say, 10 Mc /s, the output at the end of the I.F. 
chain should not change very much due to a signal 
swung over the range of 9.9 -10.1 Mc /s. The rate of 
fall off of response outside these limits should also 
be even either side. if the R.F. and I.F. stages are 
not up to this standard, then full advantage of the 
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F.M. signal cannot be taken. Impaired quality of 
reproduction and probably more interference than 
necessary will be exhibited. 

Another factor which affects both quality and the 
level of interference due to amplitude variations of 
the carrier wave is the balance in the two halves of 
the discriminator circuit. Indeed, the elimination 
of amplitude interference, especially where the circuit 
features a ratio detector, depends upon an exact 
balance here. This balance is governed, of course, on 
valve and circuit tolerances, but it is also governed to 
a very large degree on the final alignment of the 
secondary winding on the discriminator transformer. 
Instrument Application (53) 

The application of the wobbulator and oscilloscope 
for alignment of F.M. receivers is very much similar 
to A.M. alignment application considered earlier. 
As will be remembered, the wobbulator is connected 
to the " X " plates (terminal) of the 'scope, so that 
the 'scope's timebase swings the output signal of the 
wobbulator over a frequency range governed by the 
setting of the " deviation " control. It was also 
mentioned that some wobbulators require the 
application of a calibrated R.F. signal from a standard 
signal generator or service oscillator. 

The wobbulator should have a 70 -80 ohms output 
impedance and cover both the intermediate frequency 
and Band 2 frequencies, 88 -109 Mc /s with an obtain - 
iable frequency deviation of at least plus and minus 
300 kc /s. 

It is also desirable to have available a signal 
generator in addition to the one which may be 
required by the wobbulator itself, for the purpose 
of creating a " pip " on the displayed response curves 
as a means of frequency identification. 

Certain commercial wobbulators carry a terminal 
for the injection of a frequency marker -pip from a 
signal generator, but if such a facility is not incor- 

porated it is a relatively simple matter to convey 
the two signals to the receiver through a common 
lead by means of a matched " T " -pad or star 
network. 
Methods of Obtaining a " Y " Plate Voltage for the 

'Scope (54) 
It will be remembered that when a 'scope is used 

to assist with the alignment of an A.M. receiver, the 
" Y " terminal, probably via the deflection amplifier. 
is connected to the detector load resistor. Normal 
A.M. demodulation (rectification) thus occurs and a 
vertical deflection is given on the C.R.T. On F.M. 
receivers, however, a simple rectifier of this kind 
is not embodied in the detector circuit (remember a 
balanced discriminator is used here). 

It is therefore necessary to make use of either 
one of the diodes in the discriminator or employ a 
temporary rectifier circuit during the alignment 
process. As it is not very difficult to use one of the 
discriminator diodes for this purpose, the method 
appears to be most favoured. It simply involves 
considerably .de- tuning the secondary winding of the 
discriminator transformer (this is the transformer 
prior to the ratio detector or discriminator). When so 
maladjusted one of the diodes will work as does an 
ordinary A.M. detector and thus produce a trace 
on the C.R.T. which corresponds to the output of the 
I.F. channel. Connection to the " Y " plate (or 
deflection amplifier) is made fairly easily at the 
" hot " side of the volume control, or if the gain 
of the 'scope deflection amplifier is not great enough 
to give sufficient vertical deflection, the connection 
can be made to the anode circuit of the valve following 
the F.M. detector. 

Alternatively, a temporary rectifier circuit may 
be wired up to the anode of the final I.F. valve, and 
the deflection amplifier connected across the load 
resistor of the rectifier. (To be continued.) 

Scottish Police Radio 
TOWARDS the end of last year, His Grace the 

Duke of Buccleuch officially inaugurated an 
extensive V.H.F. radio control scheme on behalf of 
the police forces of Berwick, Roxburgh and Selkirk. 
The ceremony took place at Jedburgh. 

This radio network has been supplied and installed 
by Marconi's Wireless Telegraph Co., Ltd., of 
Chelmsford, England. Its range extends over some 
1,250 square miles of the three Border Counties, 
and is an important addition to existing police radio 
installations, which already cover a large proportion 
of the country. 

The new network consists of a Master Control 
Room at the Police Headquarters at Jedburgh, with 
repeater stations at Hardens Hill and Meigle Hill. 
A further sub -control station is located at Hawick, 
the latter feeding into the main network via Meigle 
Hill. From these points two -way radio- telephonic 
communication is established with the radio -equipped 
police patrol cars. Owing to the hilly nature of the 
eastern part of the area, very intensive technical tests 
were carried out by Marconi's to select the best sites 
for the project. 

The equipment supplied includes four Marconi 
10 watt Fixed Station V.H.F. installations Type 
H16H, eleven Marconi 10 watt Mobile V.H.F. 
equipments Type H16 and one Marconi 5 watt 
Mobile V.H.F. equipment Type HP10. 

An interesting technical feature is the principle of 
reversed frequency triggering, which was introduced 
into the Scottish police communications systems by 
Chief Inspector W. N. Bruce of Edinburgh, and has 
proved highly successful. This system can effect 
considerable economies in capital cost and, contrary 
to standard practice, the Master Control Room does 
not communicate with the patrol cars directly, but 
via one of the repeater stations. As a practical 
example, Master Control may be transmitting on a 
frequency of 80 Me /s and receiving on 90 Mc /s. 
When a message is transmitted from Master Control 
it is received by the repeater station, the receiver of 
which is tuned to 80 Mc /s. This receiver is connected 
directly to the input of the repeater station's trans- 
mitter which re- transmits the message, this time on a 
frequency of 90 Mc /s. 

The receivers in the patrol cars are tuned to this 
frequency and therefore receive the re- transmitted 
message in the normal way. Conversely, the mobile 
transmitter in the patrol car transmits on 80 Mc /s, 
to be picked up by the repeater station receiver and 
re- transmitted on 90 Mc /s, the frequency to which 
the Master Control receiver is tuned. 

(It is emphasised that the frequency figures quoted 
are hypothetical and given only as an example.) 

Hitherto, Master Control has had to be sited for 
an extensive coverage, a requirement which is often 
inconvenient and difficult in a town centre. By the 
use of the reversed frequency method the Master 
Control can be at the most convenient point. 
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4 CONSTRUCTOR'S HANDBOOK 1 

Our latest issue is beautifully printed on glossy art paper with a full colour cover ' 4 

Packed with technical data, set building and servicing hints, facts and formulae. 4 

resistance colour code, soldering hints. etc.. together with descriptions. full parts 4 

lists and circuits of world -famous outfits as listed below. Send 2 6 (plus 3d. post). 

*3 -valve superhet Feeder Unit. * "P.W." Coronet A.C. - : D.C. 4 Superhet. 
*4 -valve superhet Feeder unit (R.F. * "l'.W." Coronet Battery 4 Superhet. V 

stage). with hi -fi and gram. switching. *Tape Recorder. 
*Amplifier /Power park for both above. *3in. Oscilloscope. 4 

*5walce Superhet A.C. with gram. *8 -valve Communications Receiver. 
*Signal 'fearer. 

*5-salse Superhet A.C. D.C. *5 -watt quality Amplifier. 
*6 -valve Superhet A.C. (R.F. stage). *10 -watt high -fidelity push -pull Ampli- f 
*6 -valve Superhet. A.C.;D.C. (R.F. stage), lier. 
*Simple Continuity Tester. *.Signal Generator. 
*Magic Eye unit. *Crystal Set. 
*Modified 90 Feeder Unit Circuit. *Local station high -fidelity 

+ * "P.W." Coronet AC4 Superhet. TALE. Feeder unit. 
Our famous " Easy -as- A.B.C." FULL SIZE Construction Sheets are available FREE. f 
with orders for parts enabling even the beginner to get first -class results first time! 4 

Coil Packs and I.F.T.s pre- aligned. We can supply ALL parts for ALL circuits 
4 

NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE TO NOVICE 
AND EXPERT ALIKE! DON'T DELAY -SEND TODAY! 

R ODING LABORATORIES 
(Dept. TC6), Bournemouth Airport, Christchurch, Hants.; 

"If you 

want 
to 

135 

VALVES 
SAME DAY SERVICE 

All Guaranteed New and Boxed 
1.4v. midget, IRS, 1S5, 1S4, 1T4, 3S4, DAM. 
DF91, DE91, DL92, DL94 : any 4 for 27.6 
1A7GT 6X80 816 35Z4GT8;111EF92 5 - 

1118 6K8GT 916 35Z5GT8,6 EF95 10 6 
1C5GT 61(25 1213 50L6GT8'6.EL32 6.6 

1116 6LD20 9;6 80 8 6 EL38 23 9 
1135 111- 6P25 1518 185BT 22'6 EL41 11 6 
1H5G 

11/6 6Q7GT 918 DAC32 
3 6 

EY51 12 6 
1N5GT 6SN7GT 11 6 EZ40 8,6 

1118 8/6 DCC90 9 -,GZ32 15 - 
1R5 918 6U4GT181- DF33 11 6'KT63 7 6 
155 713 6V6G 716 DH77 8 6 MU14 9:6 
1T4 713 6V6GT 743 DX32 11 6 P61 5 6 
3A5 91- 6X4 7/6 DK92 6 PCC8410 9 
3Q5GT 6X5GT 619 DL33 11 6 PCF80 10 - 

11)6 7B7 8/6 DL35 11 6 PL33 13 6 
354 716 7C5 8/6 EABC80 PL38 23'9 
3V4 816 7C6 8/6 9 6 PL81 11.6 
51340 8/6 7H7 716 EB91 6 9 PL82 9 6 
5Y3GT 719 7S7 816 EBC33 7 6 PL83 12 6 
5Z4G 9!- 7Y4 8/6 EBC41 10 -. PY80 10 - 
6AK5 616 10F1 1Oi- EBF80 PY81 10 - 
6AL5 619 10P13 10/- 10 6 PY82 8:6 
6AM5 5.- 101.14 12/6 ECC4015 6 PZ30 18 - 
6AM6 7/6 12AT7 10/- ECC81 10 - T41 15 - 

6AQ5 81- 12AU7 91- ECC8310 6 U22 10 6 
6AT6 818 12J7GT ECC91 6 U25 12 - 

6BA6 719 10/6 ECH35 U35 21.6 
6ßE6 61812K7GT 119. U50 '9 
6ßH6 81- 9/6 ECH4210 -'U78 8 6 
6BJ6 81- 12K8GT ECH81 9 6 U281 11 - 

6BW6 718 12/6 ECL80 10.- UBC41 9 - 

6BX6 7/6 12Q7GT EF37A UBF80 
6C9 818 916 11'6', 10 6 
6F1 14/6 1213 7/6 EF39 6 6 UCH42 9 9 
6F60 7/6 20F2 12/6 EF40 17 6 UF41 8 6 
6F14 121- 20L1 10/9 EF41 10 - UL41 9 9 
6E15 13/- 20P1 15/- EF50 7 6'1108 18 - 
6J6 61- 25L6GT EF80 10 - UY41 9 
637GT 7/6 819 EF85 10 6 W77 5,- 
6K7G 6/- 25Z4G 918 EF86 14 6' Y63 776 
6K7GT 61- 35L6GT9/6 EF91 7 6 Z77 718 

Postage 5d. per valve extra. 

READERS RADIO 
24, COLBERG PLACE, STAMFORD 
HILL, LONDON, N.16. STA. 4587 

G2AKThis .i/aeteIh".s /satt'i/afit+s 
THIS MONTH'S SPECIAL 

MULTI METER, BASIC UNIT, 
400 micro Amp. f.s.d. scaled, 8 ranges, 
A.C. /D.C. V, HI and LO ohms, 
complete with rectifier. Made by 
Triplett, U.S.A. Size : Sain. x 2;in. 

ONLY 32/6 Post Free. 
ABSORPTION WAVEMETERS. 
3.00 to 35.00 Mc /s in 3 switched 
bands. 3.5, 7, 14, 21 and 28 me /s 
Ham bands marked on scale. Com- 
plete with indicator bulb. A MUST 
for any Ham Shack. ONLY 151 - 

each. P. & P. 1 /- 
HEADPHONES. -Low resistance 
type CLR No. 3, 9/6. DLR No. 2, 13/6. 
High resistance and the most sensitive 
of all DHR, No. 5B, 18/6 per pair, 
P. & P. 1/- pair. 
XTAL HAND MICROPHONES 
in Silver Hammer Case with polished grive, Handle and 41t. 

Screened lead. 211 -. 

SPECIAL OFFER. DEAF AID CRYSTAL MIKE 
INSERTS. 7/6 ea., or 2 for 12/ -. 

UNREPEATABLE OFFER 
POWER UNITS in Black Metal Case. With Input and 
Output sockets. For 200/260 v. 50 c. Input. Output 
200/250 v. 60/80 ma. Fully Smoothed and Fused. Also 
gives 31 v..3 A. D.C. and 6.3 v. 3 A. A.C. fitted with 
6X5 rectifier. 50/- ea. Carr. Paid. 

Postage free on all orders over CI except where specifically 
stated. PLEASE PRINT YOUR NAME AND ADDRESS. 

C. H. YOUNG, G2AK 
All called Mail Orders to Dept. "P" 
110, Dale End, 102, Holloway Head, 
Birmingham 4 (CEN 1635) Birmingham I (MID 3254) 

HANNEY of BATH offers: 
COMPONENTS FOR F \I, 

DENCO 'MAXI -(t ' F.M. Feeder Unit. Instructors' Manual 
1'9. P.F. ; Chassis. 7 6 : Coilset.. 11 9 : ten 7 Mc s I.F.s, 6 - each : 

Ratio discrim, trans. R.D.T.S, 12.6. Scale and drive complete for 
assembly. 9 -. 
Mt'LLARD F.M. TUNER COILS (Denim). 510 IFF. 2 6 each 
510 AE, 4 6 ' 510'RFC. 2 :- ' 510 RF. 2.6 ' 510 Osc.. 4 6 : 510 IFT1. 
7'6 ; 510 IFT2, 7.6 ; 510 RDT. 12 :6 ; Ali Chassis punched with 
all holes. 12 -. 
OSRAM F.M. TUNER COMPONEN'T'S (Denco), O T1, 2 9 ' OL 1 

21 ; OL '2. 2 : I.F,'s, 8 each ; O'T2 with crystals. 19 6. Chassis 
complete with printed dial, front panel and drive mechanism. 37 6. 
OSMOIt F.M. COILS QAFM, 71- ; QRFM, 5 - ; QOFM, 7.6 : QICD 
with crystals, 25 - : Q1FM. 7 : -. 
()SHAM 912 Erie resistor -pot kit with ceramic tube resistors, 
very highly recommended. 30:10 : T.C.C. condensers, 55 -. PAIt- 
TRIDGE Components. with loose lead terminations. Mains trans.. 
65!6 : Smoothing Choke, 34.6 : Output trans., 85.6. Price includes 
Partridge carriage packing charge. 
W.B. OUTPUT TRANS, 321 - : W.B. smoothing choke. 18 :9. 
DENCO 16 s.w.g. Ali- chassis. 1416 : Bronze finished printed panel. 
8:6 1 

912 Plus printed front panel. 7.6 ; 912 Plus pre -amp chassis. 6 -. 
MULLARD 10 Con- 
densers. 45 - 

5 
Erie lresistor-pot itt. 396 1.1 Elstone Mains trans., 

38 - 1 Elstone Output trans.. 45'- (both types) : Denco chassis, 
146 ; Printed bronze panel 14tH. x 5in.. 6:8. Small parts as per our 
list. Matched valves available for both the above designs. 
HIGH FIDELI'T'Y SPEAKERS. W.B. HF810. 60 6 ; W.B. HF912. 
87:3 : W.B. HF1012 (3. 7.5 and 15 ohm coil). 97 8. G.E.C. type FR 
metal cone, 29 3.6. Goodmans " Orlin 111." £9'15' -. 
COILPA('KS. DENCO. CP 41L and CP 4'M. 35 - : CP 3 370 p.f. 
and CP 3'500 p.f.. 42.8. OSMOR "Q" HO. 50 5 ; 1,M. 40- : Batt.. 
50'- : TRF. 40 HE stage for 110 pack. 201-. We stock COILS 
by Weymouth, Osmor, Wearlte, Denco, R.E.P. 
WIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis. 

50 :- Coilsets (TK and Super -Visor). 44/6 : LO.308. 40 - : FO.30S. 
211- D.C.300c.. 3916 ; FC302, 311- 1 GL.16 and 18, 7 6 each : SC.312. 

Magnav eW 371 : Chassis, Super-Visor. 51 6 : Cotisetss Magna- 
view. 41 2 ; WA'DCAI. 431- : WA FCAL 311- : WA LC1 and WC1, 
76 each ; WA FMA1. 1/- : WA /LOT1. 421- ; WA FBT1. 16 -. 
BAND 3. Teletron Coilset, 151- with circuit ; Punched chassis 
3/9. 
Send S.A.E. for our General List. Please add 21- postage to orders 
under 23 (excess refunded). 

L. F. HANNEY 
77, LOWER BRISTOL ROAD, BATH 

Tel.: 3811 
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THE VALVE SPECIALISTS 

Bentley Acoustic Corp. ltd 
38, CHALCOT ROAD, N.W.1. 

PRimrose 9090 
It grade goods only. No seconds or rejects. 

0Z4 6/- 0Y7 15/- AUVP1(7) HL411tU 
lA5 6/- 6Z4/84 8/6 30181. 12,6 
105 11/- 6Z5 12/6 API 7/6 IIL133llU 
117 8/6 7AN7 12/6 ATP t 3/- 
100 8/8 7A7 8/8 B309 9/- 1IV1t2A 7/8 
1145 11/- 7B7 8/8 8319 12/6 8BC32 9/8 
1I.4 e/- 7C5 8/- BLO:t 7/6 KF::J 9/- 
1LD3 5/- 7C6 8/- CK563 8/8 KK:32 10/8 
1LN5 6/- 7D8 6/- CK523 6/6 KL35 9/- 
1145 7/6 7117 8/- CK 5'15 6/6 KT2 5/- 
1T4 7/6 7Q7 SI- CV85 12/6 KT:3 C 10/- 
1T4 7/- 7E7 8/6 Dl 3/6 KT44 7/- 
1U3 7/6 7V7 8/61)77 6/6 KT\\'r,l 7/- 
2L26 4/- 7Y4 8/6 UA90 e/6 KTt1'62 5/- 
2D21 8/6 8D2 2/8 DAC32 11/- KTZGJ 6/6 
2X2 4/6 10C2 10/8 DAF9l 7/8 L63 61- 
3A4 7/6 101)1 4/6 DAF96 8/6 LN132 11'- 
3A5 10/- 10F1 11/- DCX90 10/- LP2 4/6 
3B7 8/8 1061)3 9/- DIr33 111- 51114 5/6 
31)6 216 10P13 ll, DP91 7/6 MCI12 8/8 
Mg 9/6 12A8OT 15/- DF92 8/- N1511 10/6 
384 7/6 12.AH7 12/6 DP90 8;6 0C3 91- 
3V4 8/6 12AT7 9,'- 01177 8/6 O1)3 8/6 
6U4 8/- 12.AU7 9/- DK91 7/6 OMei 7/6 
5V4 10/- 12AX7 9/- 1)K92 8/6 P(i'64 12,'6 
1E4 10/- 12BE0 6/6 DK96 8/6 l'('F80 121 
582 8/- 122117 12/6 DL2 16/- PC'F82 1216 
5Y4 10/- 12E1 30/- DL:t,l 11/- M7.63 1216 
5Z:3 8/6 I2116 3/- DL72 7/- Pen25 6!8 
1Z4 9/6 12.75 8/- DL91 7/6 Pen46 -.- 
6A3 10/6 1227 9/6 DL02 7/6 Pen3s9 15'- 
OA6 12/8 1.2117 9/6 DL93 7/6 PLFI 12'8 
6A8 8/6 122A7M 8;8 DUI 6/9 PI.82 10 

11/- P2&c7 7/6 Dl,96 s19 rI8:1 52 8 
6A('7 0/6 12807 1/6 DL810 10/6 PMI" 4:- 
6AG5 8/8 128.17 8/- E7145 2/- PMI'2\l 8,'8 
OAIei 6/8 I2S87 6/- F.A50 2i- PP22:, 7;8 
OATG 8/6 128Q7 8/6 EA76 9/6 PYSO 10- 
6AQ5 8,= 128E7 7/6 EABU80 PY81. ior- 
6B4 8/- 13VPA 8/6 10!- PY:;2 10.- 
613A6 7/6 1427 10/6 E834 2/- l'Y83 10;- 
608G 4/- 19101 10/. EB41 10/6 QP21 ^8 
OBBM 4/6 20L1 12/6 EB91 6/6 QP221: 12.8 
6BE6 8/- 20PJ 11/6 EBC3 12/6 QP25 8.8 
6B08 12/6 2014 11/. EBC33 7/6 Q816, lu 
6BJ6 8/- 25141 8/6 EB(141 10/- 10 6 
60P'6 9/6 2314 8/6 EBFBU u/- QSl:,O 1., 

6BW7 10/- 2525 8/6 E('52 5/6 10 6 
6BX6 10/6 30 7/8 EC54 6/- 8130 8'- 
O16 6/6 SOCI 12/6 E('70 12/6 SUa 7:8 
608 8/- SOLI 12/6 F,CC'32 10/6 1+P4i7, 8 8 
6C1116 6/6 35176 8/- EC('33 9/6 141,41 3 8 
6F60 7/6 35Z4 8/8 ECC 35 8/6 14PO1 3 6 
6181GT 8/- 35Z5 8/6 ECCBl 9/- TUIr'A 8 8 
6F1 12/6 41MTL 7/8 ECC:82 10/e'l'H2:::: 10 - 
GP& 7/- 42 8/- ECC83 10/6 7'%4" 36/- 
6F13 12/9 43Z6 12/6 ECY`84 12/8 U16 12'- 
6617 9/6 50C.i 10/- ECM 10/- 111; 7,8 
61,32 6/- 50L6 8/6EC(91 7/8 rol $8 
61,33 9/8 6UY6 8/6 ECF82 15/6 rio 8'- 
6O6 6/6 61BT 12/6 EC1142 10/- l'62 12- 
611651 3/6 6I8PT 15/. E01181 101- U78 7'8 
6J50 5/- 63T11 10/- 14(1,00 11/- 1' I60 10'- 
rtJSUT 5/6 62VP 9'- EF36 4/8 U153 30;- 
616 7/672 L6 EFa7A 10/6 UBru 10;- 
6J7G 6/-77 81-EF39 6/6A('ILr'11 
686 7/- 78 8/8 EF41 11/- 1,4 t 11 687G 6/- 80 8/6 EF42 12/6 1'4°_ 13'- 6K7M 7/- 83 8/8 EF50(E) 6/- 
68SC1 8/- 90A0 30/- E1,54 
6K80T 8/6 15082 12/8 EF7:t 1018 `,.v., 
OL7 7/6 210LF 8;- EF80 10,1- \rowi 8t 6LD3 10/- 301 10/- EF83 10,'- 

MP411 30'6 0170 7/9 807 7/6 EF86 12/8 
68718 el- 806 261- EF91 7/8 V,P2f7: 86 
6Q70T 9/- 813 70/- E1,32 6/8 VY:K 818 68716 9/- 866A 16/- EL41 10/6 
68A7 8/-885 1016 E1,42 18;- \'FIS:: 1Ó8 68F5 10/8 056 8/6 ELM 11'1- 
6807 8/6 1303 7/6 EL91 6,8 
6S117 6/- 1629 7/- EM34 10'- VT.oI 6,- 
6827 8/. 2101 10/- E Y5l 11,18 N-150 11'- 
68K7 6/- 4022A8 6/- I:Y86 12/- Xfifi 10,8 
681.7 8/. 4033 12/6 EY91 7/6 X150 10 - 
6887 8/6 5763 9/8 EZ40 101- XI+VV l0 6 6 
61457 7/6 7193 2/6 137,41 u/- XFY1n 68 
61761:X17/8 7475 7/8 Ll.60 10/- X" I_ 8; 8 

61'7 8/6 9002 6/8 H30 6/- XH(1.DI 4 - 

6V60 7/- 9003 5/6 Hh2 8/- 1166 15 4- 
6V6GT 7/6 9006 7/6 HL13c 7/6 YG3 7;6 
6X4 7/6 AC6Pen 6/6 HL231)D6/6 Y'65 10-0 
0E5 7/6 ACP4 s;- HL4l 7;6 Z719 10;6 

CRYSTAL DIODES.--0171, (:EX34, CLOE, MI, 
C010E, all 7/- each. 

All boxed and guaranteed. Post 6d. each. Insurance 
(optional), 611. per order. Shop hours 0.711 to 0.7.1, 
Sate. 1 p.m. Why not 'phone or wire that urgent 
order for immediate despatch C'.0.1). ! Complete alhAllkAilkAILAILALAILALAILAiLAI 
Hot free S.A.E. 
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LYONS RADIO 
LTD. 

3, GOLDHAWK ROAD, Dept. M.P. 
SHEPHERDS BUSH, LONDON, W.12. 

Telephone: SHEpherds Bush 1729 

RAND III CONVERTERS.- Complete 
coil kit by Teletron Co. with circuit, point - 
to- point wiring diagram, alignment. in- 
structions, etc. Provides the basis for an 
efficient, easy -to -make 2 -valve converter 
which can be relied upon to give good 
results. For use with T.R.F. or supethet 
Band I TV receivers. Mk. 1 : two- pentode 
version for Service area, PRICE 151 -. 
Mk. 2 : cascode- triode pentode version 
giving higher gain, more suitable for fringe 
and difficult reception areas. PRICE 1716. 
Chassis, ready drilled, 3/8. Postage all 
items 6d. Data leaflets only 3d. each. Post 
3d., one or both. 
FERROMAGNETIC AERIAL RODS. 
Enable an indoor aerial to be made of com- 
parable efficiency to that of an outdoor 
type. The rods are Bin. long x 5 /16in. die.. 
and are supplied with full winding instruc- 
tions. PRICE 8/ -. post 3d. 

AMPLIFIER UNITS TYPE A1388. -Two- 
stage battery audio amplifiers which can be 
used without modification as a gramophone 
amplifier, as an amplifier for crystal re- 
ceivers, mike pre -amp., etc., and for inter- 
com. purposes. Valves fitted are one each 
VR21 and VR35. Operate from 2v. L.T., 90 
or 120v. H.T. and 9v. G.B. In neat metal 
cases, 7 x 5 x 41n. New condition, connection 
details provided. PRICE 32/0, post 2/6. 

MORSE CODE PRACTICE SETS. - 
Comprise an adjustable high -pitched buzzer 
and well -balanced morse key mounted on 
wood base, 7 x 6I x tin., with battery retain- 
ing clips and terminals to which headphones 
can be connected if listening at a remote 
point is desired. PRICE 5/9, post 1 9. 
Battery 2/8, post free with above. 

YOU 
can become 
a First Class 

RADIO 
ENGINEER 

We can train you to earn good 
money in your spare -time, start a 
radio business of your own or 
qualify for well -paid employment. 
Our Home -Study Courses in Radio. 
Television and Mathematics are 
up -to -date and easy to understand. 
The fees are very reasonable and 
can be paid by instalments. 

T/C RADIO COLLEGE 
ESTABLISHED IN 1933 

Send for free details, which will be 
sent in plain sealed package. Simply 
write your name and address inside 
the flap of an unsealed envelope 
(postage 1¢d.) or on a postcard 
(postage 2d.) and address it to the 
Principal :- 

R. HEATH BRADLEY, 
DUART HOUSE, ASHLEY ROAD, 

NEW MILTON, HANTS. 

February, 1956 

_1 Few Items 
%a'IDIDf mur 
if.afrrge mut 1-tas-tied 

( A,:iII4-,ids 

"Jason " P.M. Unit, 
efficiently - designed and 
soundly constructed £16112/7 

" B -J " Pick -up Arm, 
the unique arm which elim- 
inates tracking error £3/2/11 

Webb's Crossover Inductances 
are invaluable for the home - 
assembly of crossover units. 
Air -cored and low -loss. 
Inductance in milli- henries. 
2.5 price 20/ -. 2.38 price 20/ -. 
1.2 price 14/6. .45 price 12/6. 

BOOKS 

HI -FI FOR PLEASURE 
134 pages 9/6 

SOUND REPRODUCTION 
(Briggs) 364 pages 17/6 

RADIO DATA CHARTS (Iliffe) 
7/6 

TELEVISION RECEIVING 
EQUIPMENT (Cocking) 

375 pages I8 /- 
PRACTICAL TV AERIAL 
MANUAL FOR BANDS 1 and 
III (Laidlaw) 72 pages 4/6 

RADIO CONTROL OF 
MODELS 70 pages 5'- 

RADIO CONTROL FOR 
MODEL SHIPS, ETC. 

140 pages 8/6 

MULLA RD MAINTENANCE 
MANUAL 292 pages 10/6 E. 

BRIMAR RADIO VALVE & 
TELETUBE MANUAL 272 pp. 5/- 

,, n1:1 nnm111mnm 

WEBB'S SERVICE DEPT. 

ir e have one of the fen 
repair departments fully 
equipped to renovate com- 
municaltons receivers. We 
issue a test report showing 
sensitivity, selectivity, sig- 
nnl; noise ratio equal, or 
Getter Ilion, makers' 
tirigiria, fleures. 

14 SOHO ST., OXFORD ST., LONDON, W.1 
Telephone : GERrard 2089. 

Shop Hours : Mon., Tues., Wed. and Fri-. 
9 a.m. -5.30 p.m. Thursday, 9 a.m. to 7 p.m. 
Saturday, 9 a.m. to I p.m. 
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The Editor does not necessarily agree with opinions expressed by his corre.vpondeni, 

School Radio 

SIR, -May I take this opportunity of thanking you 
for publishing our appeal for radio equipment 

in your November issue of PRACTICAL WIRELESS and 
those of your readers who answered the appeal. 

The response has been quite magnificent and has 

enabled us to make a successful beginning with our 
project. -A. W. Rowe, B.A.(Hons.), L.R.A.M.. 
Dip.Ed. (Headmaster, Holme Green C. School). 

Ex- Service Sets 

S1R, -In the January issue of PRACTICAL WIRELESS 

I notice the frequency range of the 38 set is given 
as 6-9 Mc /s. This set has, in fact, a range only from 
7.4 -9 Mc /s. The 18 set is 
from 6 -9 Mc /s. Also these 
others may be of some 
use : 

R 107 ll 1.2 -17.5 Mc /s. 
Type 12J 

Type 19 (Mk II and 111) 

and type 22 2 -8 Mc /s. 
Type 46 Band Switched : 

3.6 -4.3 Mc /s ; 5.0 -6.0 Mc /s 
6.4 -7.6 Mc /s ; 7.9 -9.1 Mc /s. 
-J. E. TANNER (Apsley Guise, Bucks). 

the corner of the motor plate on which the 
pick -up is mounted is bolted to the board as firmly as 
possible. 

A good crystal pick -up will give excellent results, 
but choose one which allows easy changing of the 
stylus, because if you cannot afford a diamond then 
do not play more than 200 L.P. sides with a 
sapphire. This amounts to about three months' 
regular use. 

Handle your L.P. discs very carefully, for with 
a very silent background even the smallest scratch 
is easily heard ; also, due to the slower speed, a 
scratch does not sound " click " but goes " pop," 
which is much more annoying ! -E. T. HURST 
(Manchester). 

Whilst we are always plea.c.d to assist readers with 
their technical difficulties, we regret th , we are unable 
to sup'lr diagrams or provide Instructions !nr mad¡liing 
commercial or surplus equipment. We cannot supply 
alternative details for receivers described in these pages. 

AWE 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 front page iii of cover. 

A Recording Critic 

SIR,- Although I do not profess to be an expert on 
the subject of getting the best out of L.P. discs, 

the letter in your January issue from Mr. B. L. 
Kershaw has prompted me to write and offer to 
him what little advice I can. First, I believe he is 
incorrect in stating that only one manufacturer 
makes three -speed manual players ; Garrard, 
Collaro and B.S.R. all offer inexpensive models 
complete with pick -up, and the Collaro transcription 
unit is no dearer than a good autochanger. 

I agree with Mr. Kershaw on the subject of auto - 
changers. If he values his records and wants good 
results a manual player is essential. 

I do not agree with him with regard to record and 
stylus wear. The important point to remember with 
pick -ups is that it is not so much the stylus pressure, 
but inadequate lateral and vertical compliance that 
causes excessive wear. 

I think that if he obtains a copy of G. A. Briggs's 
" Sound Reproduction," he will find much useful 
information on pick -ups and record wear in general. 

A good motor is expensive but well worth it. It 
should be clamped down firmly to the motor board ; 

spring mounting is not much good if the loudspeaker 
has a good response in the bass, because the motor 
plate is only supported on four points and vibrates 
with the motor. These vibrations travel up the pick- 
up arm bearings, along the arm to the head and the 
result is a hum from the loudspeaker. Use at least 
tin. plywood for the motor board and see that 

Atomic Power 

SIR ,-I was interested to 
read Mr. G. S. Benson's 

letter published in the 
December PRACTICAL 
WIRELESS. In it he sug- 
gested using hot air instead 
of steam for driving turbo - 
alternators in atomic power 
stations, in orde r to 

eliminate the " water recovery and feed conditioning 
systems necessary to render the water and resulting 
steam pure, for operation in the turbine." 

It seems to me that it might be necessary to purify 
the air before it is passed into the turbine via the 
heat exchanger. Apart from this small detail. Mr. 
Benson's idea appears to be practicable but not 
economical. This is because the exhaust pressure from 
the turbine would he relatively high in comparison 
with a steam arrangement in which the vacuum at the 
condensers at economical rating is usually about 
29.1 in mercury. 

It is important that this vacuum be maintained 
so that the turbines run at a maximum efficiency, 
since about 50 per cent. of power- station energy 
losses appear as heat in the condenser cooling water. 
-J. R. D. BROWN (Pinner). 

Radio -controlled Tractor 

SIR, -I was interested in the item on a radio con- 
trolled tractor on page 733 of December 

PRACTICAL WIRELESS, particularly as " it is believed 
to be the first radio -controlled tractor to be shown 
in this country." 

A radio- controlled tractor made by Tractors, 
Ltd., was demonstrated in 1946 to the Press with the 
co- operation of the Ministry of Supply. It is fully 
described in Radio -Craft for October, 1947, pages 
20, 21, 54 and 64. -J. POTTER (Stockport). 

SIR, -Two recent news items in your periodical 
call for comment. 

Solderless connections. These were used con- 
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siderably on radio -controlled models about 1930 and 
an attempt to patent the idea was refused as this was 
apparently used generally on radio receivers used by 
the Royal Flying Corps in the first World War. 

An eyelet, which is very like those used in shoes, 
holds the two wires or flat metal together on a star - 
shaped washer. 

The joint is made with a tool you can buy in any 
leather arts -and -crafts shop. It can be broken open 
as quickly. A combined tool is in use among my 
equipment. 

This means of making a connection was proved to 
be far more resistant to corrosion than solder, and its 
advantages when subjected to vibration are obvious 
-solder crystalises. 

What the radio trade told those who used it is 
easy to imagine. " We are tooled for soldered 
joints and for the next 40 years nothing else will be 
used." 

This is not true. The " form- recognition circuits " 
on a guided missile, which came into the hands of one 
of the former members of the Inventors Circle, 
has this type of connection. 

The only reason why solderless connections are 
not used is that the trade does not like them. For 
prototype work they are invaluable. The resistance is 
lower. There is no mess of flux, and the saving of time 
is three times the value in money of the extra cost 
of " star -washers," etc. 

Radio -controlled Tractors 
When the writer saw a demonstration abroad it was 

made clear that one man can, on big fields, manage 
five big crawler tractors. 

Among other uses are the radio control of tractors 
and tanks used in clearing radio -active matter. 

The controller can be, say, 2,000 metres up in a 
helicopter. By aircraft the control of a groub of 
appliances by radio is much easier than by giving 

orders to a crew. The job the writer saw was in the 
finishing of a large canal. Nine men in control of 
roughly 12,000 h.p. 

An operator controlling a big mechanical shovel 
from above, where he can see, is more accurate than 
controlling from inside the cabin. -J. DENNIS 
(Sheringham). 

Making Transistors 

SIR,-1 have made up a transistor, somewhat on the 
lines of the article published in May last in your 

journal. Whilst I am very pleased with my results, 
there is one point which troubles me and that is that 
vibration (or perhaps loud signals ?) seem to dislodge 
the contact point. 1 wonder if any other readers have 
made up these components and perhaps have experi- 
enced similar trouble. Could the points be 
" cemented " in contact with some form of thick 
paste which would not affect the working? It would 
be interesting if other readers could supply details 
of their experiences with these new components.- 
F. H. GRECY (Mill Hill). 

Modern Design 
SIR, -Many years ago you published an article on 

modern design, in which the author suggested 
that the time would come when the radio receiver 
would be housed in a cellar or cupboard out of sight, 
and all controls carried out with a small box plugged 
into any room in the house. This is an admirable 
idea but has not yet come to fruition. When will a 
manufacturer make a receiver which can be used in 
this fashion. Your recent articles on remote control 
go some way towards this end, but surely a radio and 
a gramophone (with auto -changer) as well as a 
television receiver may be easily operated by remote 
control to -day. What about it designers ?-R. 
MERRIDREW (Clapton). 

SERVICING RADIO RECEIVERS 
(Continued from page 125) 

given to the 100 pF capacitor in the grid circuit 
(connected to pin 5) and the 0.01 pF capacitor at the 
earthy end of L8. 

Although lack of signals on one band may indicate 
a fault in one of the appropriate coils or associated 
components, the trouble sometimes occurs if the 
oscillator grid capacitor reduces in value. Poor 
tracking should lead one to suspect a fault in the 
500 pF capacitor shunting trimmer T6. 

Low sensitivity on these models, generally accom- 
panied by flat tuning of one of the I.F. transformers, 
often means that one of the 100 pF fixed I.F. tuning 
capacitors has become leaky or low in value. 

Excessive distortion accompanied by V4 over- 
heating nearly always means that either the 0.01 
capacitor coupling V3 to V4, or the 25 pF bias 
capacitor in V4 cathode is leaky. 

If the valves are lighting up and H.T. is present, 
but the receiver is totally dead, a test should be made 
on the 0.005 pF capacitor which shunts the primary 
of the loudspeaker transformer, for this sometimes 
tends to become short -circuited. 

A short in V5 or on the H.T. line often causes the 
47 ohm resistor in the anode circuit (pin 5) of this 
valve to burn out. It is not simply necessary to 
change this component, the cause of the trouble must 
first be found ; trouble locating in this connection 
can often be aided by temporarily connecting a 
230 volt 25 watt bulb in place of the resistor. 

Editorial and Advertisement Offices : 
" Practical Wireleu.'' George !lassoes, Ltd., Tower House, Southampton Street, Strand, W,C.E. 'Phone : Temple Bar 9383. 

Telegrams : Newnee. Rand, London. 
Registered at the O.P.O. for transmission by Canadian Mauasine Post. 

The Editor will be pleased to consider articles of a practical nature suitable for publication in Practical Wireless." Such articles should be written on one side of the paper only, and should contain the name and address of the sender. Whilst the Editor does not hold himself responsible for 
Editor should 

every 
Thmade ditor 

Prathem 
t l i Wireless." George Nwes. 

addressed 
td 
envelope 

ower 
enclosed. 

o uthajnbton 
correspondence 

Stintended y . W G 
for 

Owing 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 give no warranty that apparatus described in our columns is not the subject of letters patent. 
Copyright in -all drawings, photographs and articles published in " Practical Wireless " is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. " Practical Wireless " incorporates ' Amateur Wireless." 
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THE HAM'S SHOP 
UNIVERSAL CIRCUIT TESTER 

60 -500 VOLTS A.C. or D.C. 

Electrical Domestic Appliances 
Motor Armatures 
Sparking Plugs 
Lighting Circuits 
Radio and T.V. Receivers 
Fuses 

413 
(Post Free) 

Trade Terms 
on request. 

H ARw 
11 
N 

L_Enjineers Ltd, 

101 -105 NIBTHWAITE ROAD, HARROW, 
MIDDX. Harrow 0381. 

VIEW MASTER 
BAND III 

CONVERSION 

Send for our fully detailed list 
for the View Master Band III 

Converter described in Practical 
Television. 

WATTS RADIO 
8, Apple Market, Kingston -on- Thames, 

SURREY. 
Telephone : KINgston 4099 

CUT OUT THE CRACKLE 
Use Metal Sere,- nod Twin Flex -Oft. lengths, 
tagged ends, 2.6 each. Twin Braided Flex- 
ible leads -aft. lengths, tagged, 1/- each. 
Single Braided Flexible leads -2ft. lengths, 
tagged. 6d. each. Instrument Copper Wire - tinned 025 P.V.C. Insulated, various 
colours, ed. Per yard. Coil Winding enamel 
wires 35, 36, 37, 38, 39 S.W.G. -any quantity, 
C.P. 

S.A.E. for further particulars. 
ONILY ' COMPONENTS LTD. 

Llanerch -y-Mor Holywell, Flintshlre 

CHEAPES'1' TELEVISION AND ELI-:("Tlt l l'AL SHOP IN 
GREAT BRITAIN 

45, WINETAVERN ST.. RELFAS'l'. NORTHERN IRELAND. 
Phone : Belfast 31849. 

Receivers.- TR1196, complete with valves. £1 -15 -0: unit 188A, £3. 
Transmitter.- TRi196. £1 -0 -0, without valves, 10' -. Rec. 
'l'ransmltter. -Type 38, 35 / -. transmitters, -Type TA.12B 
(Bendix), complete with valves (New). £5 -0 -0. Units.-R. F. Type 
24 and 25, with valves, 14 /- : Type 62. £2 -0 -0. Morse Keys, -2 6. 
3/6 and 4'6. TV Aerials.- Indoor, 12/6. Soldering Irons.-220, 
230, 12 6 (Cost 25! -). Sneakers. -4in.. 15.- t 5in.. 12,6: 8in.. 10: -. 
Meters. -30 M amp.. 8/6 1 amp.. 8,6 : 3.5 kV. 12'6. (Cannot be 
repeated.) VCR Chassis.-With valves. £1. Dials. -1191. 4 6. 
Door Bells, -(Work off mains). 31 -. Aerials. -Car Aerials, pull -out. 
7'6. V.H.F. Aerials. -213. Cut- Outs. -12 v., 8/6. and 24 v.. 5/8. 
Miniature Motors.-Work off 12 v. or 24 v. A.C.. 7,6 ea. Tubes. - 
3BP1, 25'- : 5CP1, £1 : VR97. 301- (no cut -offs) ; 807, 8.- : 6V6, 
76. Metal Rectifiers.- 250/150 m;umps., 516 ; 6 v. 1 amp.. 
2/- : 12 v. 8 amp., £1. Metal Boxes.-2/-. Chassis with (or- 
ponents. -5'- (worth £1 ea.). Tenney Microphones. -5: -. Trans- 
formers.- 350/350, 80 m'amp. 4 v. 4 amp. and 4 v. 3 amp.. 14 - ea. : 

350-0-350. 250 m'amps. 6.3 v. at 7 amp.. 5 v. at 4 amp. and 6.3 v.. 27;6. 
(These cannot be repeated.) Charging Transformers.-From 3 v. to 
30 v. at 2 to 3 amp., £1. Rivets. -Aluminium, 2'6 per box. Boxes 
Assorted Screws. -2; -. Resistors. -All sizes from 6d. Co-Ax. 
Cable. -8d. per yd. Tub L'nits. -7i6 ea. Battery Chassis, -With 
valves, 121, Superhet Chassis. -With valves, 25 -. Rev. Counters 
-16 ea. Twin Flex. -50 yds., 22/6. Condensers.-6 mfd. high 
voltage. 5!- ea. Control Units. -216 ea. Transmitting Con- 
densers. -100 pl'., 3/8. Pulley Wheels. -6d. ea. (Bakelite). 
Speaker Fret. -2. -. Crystals.-2/6 ea. Relays.-2,000 or 5,000 
ohms. 7'6 ea.: 620 ohms, 3/8. Bell Transformers. -5'6 ea. 
Filament Transformers. -3.5 and 6 v. 1 amp., 516 ea. Chokes.- 
200 m'amp 10 H. 3!6. Bulbs. -10 v.. 1 to 3 amp.. 6d. ea. All Sizes 
of Volume Controls. -2 /6 ea. with switch. 36 ea. Valve Holders, 
-All types from 6d. Aladdin Formers and Cores. -6d- Hydro- 
meters.-3 ball type, 1 /6. Pumps.-£1 ea. Lead -In Tubes. - 
121n.. 1 / -. Wire Wound Pots.-50 K., 8; -. Aerial Wire.-50ft., 
116. Micro Transformers. -2/8. Polished Ebony Rods.-9d. 
Col Formers. -3 x i;in.. 4d.: 6 a 11in., 6d. Vibrators.-6 v. or 
12 v., 17/6. Headphones. -L.R., 8/6 : H.R.. 15; -. Aerial Atten- 
uators. -4'6 ea. Goggles.-1 -. Transmitting Condensers. - 
100 Pf.. 3/6 ea. Moving Coil (land Nikes. -918. Single Ear Pieces. 
-Complete with lead, 3; -- Itulgin Jack Sockets. -2' -, Cushions.- 
Uncovered. 30in. x fin., 3/6 : covered moquette. £1. Switches. - 
25 way. 7'8. Pifco Test Meters.-25'- (A.C. /D.C.). Tank Aerial 
Bases. -2.8 ea. Fire Spirals.-750 watt. 1' -. transformers :- 
6.3 V., 2 amp., 4 6 : 202 V.. 5! -. Auto Trans. 100 W.. 8 /6. 
Complete Kits of Parts for Crystal Sets, -6,' -. 
Packing and Carriage extra. Please enclose S.A.E. with Enquiries. 
Deliveries within 14 days. ALWAYS AT YOUR SERVICE. 

ALFRED PADGETT 
40, MEADOW LANE, LEEDS 11 

Tel. : Cleckheaton `+7 

Bring your T.V. set up to date with the 
ZC13312 R.D.F. No. 1 set. These sets are 
Brand New in makers' metal case. R.F. 
ose. and mixer stages. Suitable for I.T.A. 
4 I.F. stages and they are tunable. Valve 
line up : 13 in all -5 VR65, 1 CV63, 1 VR137, 
2 VR66, 1 VR54, 3 VR92, less power pack, 
but otherwise complete. This is offered 
at the very low price of 15 /- only, -with 13 
valves. Less valves, 8/6. Carriage and 
packing 7/6. 
Condenser Bargain. 8 x 8 x 8 450 volts work- 
ing and surge proof, neat and compact, 
2/6, post 9d. £1.5.0 per doz. lots, post free. 
Small 5 Henry Chokes at 80 mills.. 2/ -, 
post 9d. Doz. lots £1. post free. 
Special purchase of Crystal Diodes, 
10d. each, post 21d. These are the Real 
McCoy. with long wire ends, and will put 
real pep into any crystal set. 
Small 24 -Volt A.C. /D.C. Motor. 1,800 revs, 
p.m. Good torque on 12 volts. Brand New. 
3.6 (scrap price), post 1/9. 
Saudi Ball Races for model maker, etc.. 6d. 
each, post 3d. Doz. lots 5' -, post free. 
Small Metal ;Rectifiers, 12 months' guaran- 
tee. 250 volts at 100 mills. 6/6. post 1 3. 

Indicator Tube Unit Type BC929A. 
Complete with 3BP1 tube less valves. 
Brand New. This is a scope all but made. 
25' -, 8/- carriage. Case and parts less tube 

. 
Ihmtd New 311P1, complete with base and 
screening case. Just the job for a scope or 
bedside T.V., 15/ -, insurance and packing 4' -. 
Radio Valves with a 90 days' guarantee. 
Post 9d. per valve. Doz. lots post free less 
5 per cent. 

6V6, 816 ; 6K7G, 41- ; 6K8, 713 ' 6116G 
1/3 : 6116M, 1/9 : 6G6, 3/6 : 6S147. 6'6 
6SL7. 6/6 : 6X5, 5/- ; 2X2, 1/6 ; VU111, 1 6 
954. 1/3 : 955, 2/8: 9001, 1/- : CV6, 1'- 
VR137. 1/3 : VR65. 1/6 : VR66, 11- ; VR54 
9d. CV63, 1/- . V1192, 9d.: 12SH7M. 2'6 : 

12SJ7M. 2/6 : 12116M, 1/3; 6J5, metal 316 
each. 
Handy Box of Mixed R.A. Nuts and Bolts, 
etc., }lb. weight, 1 1-, post 9d. 

CABINETS 
HI -FI EQUIPMENT 
WE CAN SUPPLY ANY CABINET 
TO YOUR OWN SPECIFICATION 

The 
Contemporary 

Is oak veneered with mahogany interior, 
normally wax finished, but available in 
any shade to order at £8.15.0. 
We can supply and Et into any cabinet all 
the latest hi -fl amplifiers, tuners. transcrip- 
tion units, record changers and speakers. 
Send for free illustrated catalogue of cabinets. 
chassis, autochnngers and speaker;, etc. H.P. 
can be arranged. 
LEWIS RADIO COMPANY, 

120, GREEN LANES, PA 1.)1 P; It S GREEN. 
LONDON. N.13. BOWes Park 6064, 

RADIO AND TELEVISION 
COMPONENTS 
All parts in stock for : 

Viewmaster, Soundmaster, Telekin`, etc. 
Easy Terms available. 

21d. stamp (only) for Catalogue. 

JAMES H. MARTIN & CO., 
FINSTU%VAITE, NEWBY BRIDGE, 

ULVERSTON, LANCS. 
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RECEIVERS & COMPONENTS 
MAKING YOUR OWN ? Telescopes, 
Enlargers, Binoculars, Microscopes, 
Projectors or, in fact. anything that 
needs lenses. Then get our booklets. 
" How to use Ex -Gov. Lenses & 
Prisms." Nos. 1 & 2, price 2/6 each: 
also our stereo book, `3 -D Without 
Viewers," price 7 /6. Comprehensive 
lists of lenses, optical, radio and 
scientific gear, free for s.a.e. H. W. 
ENGLISH. Rayleigh Road, Hutton, 
Brentwood, Essex. 
LOUDSPEAKERS repaired promptly. 
MODEL LOUDSPEAKER, SERVICE, 
Bullingdon Rd., Oxford. 
AMERICAN RADIO Plans and De- 
vices. Now available. Hundreds of 
new and startling devices you can 
make. Only designs of this type 
available in UK. Receivers, walkie 
talkies, amplifiers, recorders. magic 
eye alarms, etc., etc. Full lists, data. 
illustrations Free for stamp. Send 
to day.- A.P.S. (PW) , Sed ;;eford, 
King's Lynn. 
MIDDLESBROUGH. Largest stocks on 
N.-East coast, Radio /TV components. 
FM Kits, Gram. Cabinets. Tape 
Decks, Leak Amplifiers, Valves, etc. 
Callers only. PALMERS. 106, New- 
port Road. (Phone: 3096.1 
BUILD YOUR OWN T/V and learn 
about its operFation, maintenance and 
servicing. Qualified engineer -tutor 
available whilst you are learning and 
building. Free Brochure from E.M.I. 
INSTITUTES, Dept. PW58, London. 
W.4. (Associated with H.M.V.) 
WALNUT Radiogram Cabinets of 
distinction: stamp details. R. SHAW, 
69. Fairlop Rd.. E.11. 
ALUMINIUM CHASSIS made to your 
requirements; 16 & 18 gauge ;. any 
quantity, large or small. We will 
be pleased to quote. MACHINE 
CONTACTS. Building 336. Burn Air- 
port. Christchurch. Hants. 
SERVICE SHEETS, T.V. and Radio. 
over 2,000 .models. sale or hire; Valves 
and .Components. S.A.E. with en- 
quiries. W. J. GILBERT. 24, Frith - 
ville Gardens, London. W.12. 
B.S.R. Monarch 3 -speed Autochange 
Units, new, in maker's sealed carton, 
guarantee, complete with instruc- 
tions. template, suspension springs, 
£91151 -; carriage paid; immediate 
delivery. TOMLINS. 127, Brockley 
Rise. Forest Hill. S.E.23. 
TELEVISION, 9in. Models. £6/10/ -; 
12in. Models. £15; all makes working: 
carriage paid. - TOMLINS, 127, 
Brockley Rise, Forest Hill. S.E.23. 
GOVERNMENT SURPLUS Illustrated 
Catalogue, No. 12, containing over 
400 items of electrical. mechanical 
and radio equipment for experiments. 
etc. Price 1/6. post free. ARTHUR 
SALLIS, 93, North Road, Brighton, 
Sussex. 
BAND III TV CONVERTER, com- 
plete, tested and guaranteed, in 
attractive case; will convert any 
TV. TRF or Superhet; London or 
Birmingham Models available. 
£6/16! -. Make it yourself and save 
money! Complete kit of parts down 
to last nut, bolt and screw, and 
comprehensive instructions, £515! -. Terms : Cash with order; we- 
pay; carriage; immediate despatch. 
B. FRANKS. 97. Amhurst Road. 
London, E.B. 
SERVICE SHEETS, Radio, T.V., from 
2/3; 4,000 models avail. List 1,-. 
S.A.E. enquiries. TELRAY, 11, Maudland Bk.. Preston. 
I.F. TRANSFORMERS, 465 Kc /s, .8in. 
sq. x 21in. cans, Litz wound, high Q, brand new, per pair 5/8, p.p '3d. OLIVERS, Havelock Turnery, 55, Havelock Road, Torquay. 
KEYBOARDS (2), 61 Note, Contacts. 
£7. 23, Gresham St., Coventry, 

CLASSIFIED ADVERTISEMENTS February, 1956 

RADIO UNLIMITED offer : Band 3 
Loft Aerials. 19/6; Converter Kit. 
incl. coils and valves, 49/6; Coil - 
packs, 1., m, and short, 29/6, 'list 
48/ -. Full range Teletron Coils, 
Ellison Transformers, Repanco Coils 
always in stock. New P.M. Spkrs., 
61in. 17 / -, Sin. 19/ -, 12in. 27/6; 
3 -speed Gram., incl. p /up, 90I -; 
Mic /Gram. Amplifier, vol.. tone. 
indicator. etc., complete with spkr.. 
87/8; Train Trans.. 15/ -; Mic Trans.. 
2/6; Crystal Diodes, 2 / -; 0005 Tuner, 
3/ -; Twin 0005, 5 /6; 3 -Gang 0005. 7 /6. 
Valves, EF80, PCC84. PCL80, ECL80. 
9/6; 5U4, 6F6, 6V6. EL32, 6BE6. 
6BW6, 7/6. Fresh stock Condensers. 
450vw, 2mf, 4mf, 8mf, 1/8; 8 x 8mf 
16mí, 213; 8 x 16. 16 x 16, 32mí. 
3 / -; 32 x 32, 5/ -; .001, .002, .003, .02, 
.01. .1, 71- dozen. Full list available. 
RADIO UNLIMITED, Elm Road, 
London, E.17. Postal : 50. Hoc 
Street, London, E.17. (LARkswood 
6377.) 
RADIOS, 20 used sets from 20/.; also 
Grams and Records. Stamp for list. 
KNIGHT, 45, Weelsby St., Grimsby. 
SIMULATOR UNIT, 47/6, ideal for 
converting to U.H.F. Walky - talky: 
instruction book free with order: 
6 valves; carr. 2/6. 8ín- P.M. 
Speakers, standard 2 -5 ohms, ideal 
extensions; as new, 10/9, post 1/9. 
Coil Packs, 3/9. 3 band, complete 
with pr.. 465 I.F.s, 2 gang conds.. 
dial, and similar drawing, post 1/9. 
Transformers, 3/9, 4 volt, 12 vojt 
heaters, primary 110 -250 volt, Sec. 
350-0-350 volt, post 2/3. Cheap 
Tubes, 15in. (callers on1y1. £5; see 
a picture working; 3 months' guaran- 
tee (Mazda only i ; 15in. with K/H 
shorts, 30 / -; 12in. with slight burn. 
30/ -. DUKE sr' CO., 621, Romford 
Road, London, E.12. 
T/V in perfect working order by 
leading manufacturers from £12, all makes; many sets suitable use any- 
where; impossible to show complete 
stocks here. Send s.a.e. for latest bargains. 9in. Pyc £12, 10in. Mar- 
coni £14, 12in. Ferguson £24, 12in. 
Marconi £22/10/ -, etc.. carriage 
paid. THIS IS A GENUINE OFFER -NOT A " CATCH." 100's SOLD 
EVERY WEEK ALL PARTS BRITISH 
ISLES. Callers welcomed. Originals 
of many unsolicited testimonials seen 
any time at our registered office. 
HIGH STREET RADIO, 284-6, High Street, Croydon, Surrey. (Telephone: 
CROydon 8030.) 

It ATES : 5/6 per line or part thereof. average live words to lime, minimum 2 lines. Box No. 1!- extra. Advertisement, must he prepaid and addressed tu Advertisement 
Manager, " Practical Wireless," lower house. Southampton St., 

Strand, London, W.C.2. 

ELECTROLYTICS, capacity, voltage. 
size, type of mounting, price, post 
lug, 1/6; 

50 
1,000 F 2,000. í6v, 1 xit3, 

clip, 3:9; 250, 12y, i x 1/, clip, 1/9; 
500, 12v, } x 11, W /E, 2/ -; 10, 25v, 
4 x 13, clip, 1!3; 25, 25v, f x IL VE, 1/6; 500, 50v, 1 x 3, clip, 3/81 
50 + 50, 150v, 11 x 2, clip, 2/9; 
40 + 40, 275v, lk x 2, clip, 3/3; 100, 
275/350v, 11 x 3, clip, 3/3; 24, 275v, 

1$ x2,4clip ÌI3 /- 6 /- 
250, 275/350v, 

x -F 32, 275v. 
1 x 3, WE, 3/3; 16 -I- 16 + 8, 350/ 
425, lug, 4/3; 32 -I- 32, 350/425v, clip, 
1/ x 2, 4/3; 8 + 8, 350v, 1 x 2, clip, 
3/3; 8, 450v, 1 x 2. clip, 1/9; 15 + 
15, 450v + 20, 25v, 1 x 3, lug, 4/3; 
64 -I- 120, 275v, lj x 4i, clip, 5 /6; 
20 + 10, 450v, 1 x 3. clip, 4/ -; 
8. 500v, 11 x 2, clip, 2/6; 8 -I- 8, 
500v, 11 x 2, clip, 4 / -; 200 + 500, 
275/350v, 2 x 41, clip, 7/6; 32 + 32 f 8, 350/425v, 11 x 3, clip, 5/ -; all All 
Cans, some with sleeves, all voltages, 
wkg., sure where marked, new 
stock, guaranteed- Television Chassis, 
cadmium plated, steel, size 14 x 13 x 
21in., complete with 13 valveholders 
(9 -B9A Pax, 1 -B9A Cer., 2 -BIG Cer., 
1 -Int. Oct. Amph.), 20 various tag strips, cut away for metal rec., line trans., etc., 9/11 each, post paid; front and rear tube mounts to fit 
above chassis. 3/ pair, post paid. 
P.M. focus Magnets, wide angle, tetrode tube, fully adjustable, 12/ -, 
post paid. Scanning Coils, wide angle, with mounting lugs, 19/6, 
post paid. Mains Trans. 340 -220 -0 
220 -340v, 220 -mA, 4v 6.5A, 4v 3A, 4v 
1.5A, 2v 1.5A, 4v 6.5A. PRI: 0-205 - 
225 -245v. 30/., postage paid. RADIO 
CLEARANCE LIMITED, 27, Totten- ham Court Road, London, W.1. 'Telephone: Museum 9188.1 

ENGRAVING.- Amateurs and trade surplus can be undertaken by getting in touch with A. G. 
ENGRAVING, now at 88, Bedford Hill, London, S.W.12. (Tel. BAL 
7085.) (Engravers to well -known 
makers of Electronic Equipment 
used by the Aircraft Industry, 
A.W.R.E., etc.) 

OSMOR would like you to have Free Practical Wiring Diagrams of the latest published circuits with full lists of components required. Send 71d. (stamps) to OSMOR RADIO, PRODUCTS LTD.. 418, Brighton Rd., Sth. Croydon, Croydon 5148, (See advert.. page 95.) 

ORGAN, electronic, Baldwin type, half completed, comprising 2- manual 
organ console, ready for fitting key switches, power unit, all valves, all condensers, all resistors wire, multi - plugs, sub -chassis, valveholders, etc., etc.; worth hundreds when complete. 
Sale due to pressure of other work. Sacrifice and real bargain, £55. Box 
No. 264, C/o PRACTICAL WIRELESS. 

MIDLAND BAND III CONVERTERS. -Complete kit of parts for " WW " 
and Teletron " Converters, includ- ing Teletron or Osmor coils. 2 EFBO valves, drilled chassis and wiring diagram, 45/-, p. and p. 1 / -; as above, with power pack kit, 70/ -, 
p. and p. 1/6; Teletron and Osmor 
Coil S?ts, 15/ -; Drilled Chassis, 3/0, 
p. and p. 9d.; Matched Pairs, 6V6G and GT, 17/- per pair. p. and p. 6d. 
R. J. COOPER, 32. South End, Cro'don, Surrey. (CRO 91861 

R.F. UNITS, Types 27 or 26. 25/ -; 
25 or 24, 10/ -; brand new with valves; post 2/6. E.W.S. CO., 69, Church Rd., Moseley, Birmingham. 
WANTED, surplus Television Valves for cash. HODSON, 17, Cross Keys Lane, Low Fell, Gateshead, 9, Co. Durham. 

SITUATIONS VACANT 
The engagement of persons answering these advertisements mast be made through a Local 
Office of. the Ministry of Labour or a Scheduled Employment Agency if the applicant is a man aged 18-64, inclusive, or a woman aged 1859, inclusive, unless he or she, or the employment, 
is excepted from the provisions of the Notifica- tion of Vacancies Order, 1952. 

T/V TESTERS.- Training Oppor- tunities. Pye Limited of Cambridge. 
one of the leading manufacturers in the Television Industry, offer train- 
ing to suitable candidates for testing and fault- finding on complex T, /V Transmission equipment. A 3 months' 
course will be given to selected applicants, who should have a sound training in the fundamentals 
of radio. Applications are welcome 
from men who have completed or are about to complete their service 
with H.M. Forces, and should be addressed to- the CHIEF ENGINEER. 
Pye Limited, St. Andrew's Road, 
Cambridge, quoting " T /T." 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1956 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 141 

;ÓENCO (CLACTON) LIMITED, due 
do expansion, require the services 
of an Engineer able to design coils 
and coil packs in keeping . with 
modern technical requirements. Per- 
manent employment and participa- 
tion in pension scheme is offered to 
a first -class designer. 357,'9, Old 
Road. Clacton -on -Sea, Essex. 
DENCO (CLACTON) LIMITED, due 
to expansion, require the services 
of a Foreman, skilled in setting 
Douglas Wave , and other Coil 
Winders and the intelligent control 
of labour. Permanent and pension- 

, employment is offered to a man 
between the ages of 25 and 50 ;years. 
357,'9, Old Road, Clacton -on -Sea, 
Essex. 
ENGINEERS REQUIRED to service 
Industrial Radio Frequency Heating 
Equipment. Good knowledge of basic 
radio theory essential, specialised 
training in company's products will 
be given. Must hold driving licence. 
Apply in writing, stating age, full 
details of past experience and salary 
required, to RADIO HEATERS LTD.. 
46, Gray's Inn Road. London, W.C.1. 
YOUNG MAN with good knowledge 
of Electronics for Recording Studio. 
Box No. 265. C/O PRACTICAL WIRELESS. 

JUNIOR - 'ELECTRONIC ENGINEER / 
WIREMAN required to assist in 
design and construction of electronic 
and electro - mechanical devices. 
Please apply to CHIEF ENGINEER, 
Pye Limited,- St. Andrew's Road, 
Cambridge. 
SENIOR TECHNICIAN AND TECH- 
NICIAN for construction of prototype 
electro- mechanical apparatus in De- 
partment of Medical Electronics. 
Salary for Senior Technician £540 
x £20131 x £25(1) to £625. plus 
London Weighting. Technician £450 
x £15131 x £20(1) to £515 plus 
London Weighting. Apply Personnel 
Officer. St. Thomas' Hospital. S.E.I. 
INSTRUMENT MAKING and allied 
laboratory work. Queen Mary College 
(University of London). Mile End 
Road, E.1. Versatile man to take 
charge of construction, maintenance. 
etc., of experimental equipment in 
Engineering Laboratory. Work in- 
volves precision fitting and some 
elementary knowledge of electronics. 
Salary according to ability, etc.. on 
scale £490 -20 -£590 p.a. plus 
London Weighting £20 or £30 accord- 
ing to age. Five day week. Minimum 
three weeks annual leave. Pension 
scheme. Letters only to Registrar 
( CMK I, stating age, experience. 
present work. 
SENIOR LABORATORY TECHNI- 
CIANS required. Vacancies for men 
with experience in the following : 

physical laboratories, chemical 
laboratories, electronics, latex. 
Salary scale £425 x £27 x.£533, with 
possibility of proceeding to maximum 
of £641. Apply in writing, giving 
particulars of age, qualifications, 
experience. etc.. to SECRETARY. 
National College of Rubber Tech - 
nologa, Northern Polytechnic, Hollo- 
o r. Ru.iè. N.7. 

ASTRAL RADIO PRODUCTS 
HOME RA OW: 32 page illustrated 

booklet. Simple wiring instructions for 
Crystal Set, 1, 2. 3 Valuers. 2' -. post 3d. 
THE COILS. Specified for 'Bedside Push- 
button, 4' 'All Dry 3 Band, 3.' Push- 
button 4,' etc.. 8 6 pr.. post 6d. Push- 
button Unit with modification data 7 -. 
DUAL WAVE IIF Coil. Specified for 

Summer All Dry Portable,' ' Modern 1 
Valuer, "Modern 2 Valuer, ' 1tî G Battery- 
Miniature,' etc.. 4 3. post 3d. 
¡PT'S Allniature, 1'x11 21" round in cans. 
Extra high' Q '. Special offer. 8:6 pr.. post ltd -. 
K COILS. 'AC. B'pass 3.' 3.3 each, post ad. 
FRAME AERIALS. M.W.. 5. -. post 4d. 
ILF. Choke 1Osmor Q.C.1), 4. -, post 4d. 
Crystal Set Coils, L. & M.W., 2 6. post 3d. 

82, Centurion Road, Brighton 

BOOKS 
I.P.R.E. TECHNICAL PUBLICATIONS. 
6,500 -Alignment Peaks for Super - 
heterodynes, 5/9, post free. Data 
for constructing TV Aerial Strength 
Meter, 7/6.- Sample copy, The 
Practical- Radio - Engineer, quarterly 
publication of the Institute, 2/-; 
membership and examination data, 
1 / -; Secretary, I.P.R.E., 20, Fairfield 
Rd.. London, N.8. 
AMERICAN MAGAZINES. One year's 
"Audio," 35/..; "High Fidelity." 501-. 
Specimens 3/6 and 4/6. respectively. 
Full list from WILLEN LTD* (Dept. 
401, 101, Fleet Street, London. E.C.4. 

FOR SALE 
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. 116' (post 
3c1.1. RAD I.O EXPERIMENTAL 
PRODUCTS LTD., 33, Much Park 
St.. Coventry. 
GUARANTEED TELEVISION, 12in. 
models, first -class picture. 5- channel. 
£30 each; carriage paid. THE 
GRAMOPHONE SHOP, 19 -21, Brock - 
ley Rise, Forest Hill, S.E.23. 
SEVERAL EARLY. MODELS 9in. 
Television, complete and mostly 
working: £5/5/- each: carriage paid. 
TOMLINS. 127, Brockley Rise, Forest 
Hill S.E.23. ( FOR 5497.1 

VALVES 
WANTED, Valves, EY51, ECL80, 
KT61, 6U4GT, PL81, 35Z4. etc.. etc., 
prompt cash. WM. CARVIS LTD., 
103. North Street. Leeds. 7. 

ALL TYPES of Valves required for 
cash. State quantity and condition. 
RADIO FACILITIES LTD., 38, Chal- 
cot Road, N.W.I. (PRlmrose 9090.) 

EDUCATIONAL 
MERCHANT NAVY. Train as Radio 
Officer. The big liners are open to 
you, but you must qualify for the 
P.M.G. Certificate. Day. Evening 
and " Radiocerts " Postal Courses. 
Est. 36 years. S.A.E. for prospectus 
from Director. THE WIRELESS 
SCHOOL, 21, Manor Gardens, 
London, N.7. 
MERCHANT NAVY Wireless School, 
Overseas House, Brooks' Bar. M /cr 16. 

VACANCIES FOR SKILLED 

CRAFTSMEN IN GOVERNMENT 

SERVICE AT CHELTENHAM 
Applicants required with experience 
of 

(a) Maintenance and Installation of 
Teleprinters, Cypher Machines, 
Auto -transmitters, Perforators, 
Re- Perforators 

(b) Cabling, Wiring, Distribution 
frames, Jack fields or a knowledge 
of 

(c) Long distance radio communica- 
tion systems, Line telegraph 
systems (e.g., V.F.), Multiplex and 
five -unit telegraph code. 

BASIC PAY : 0.18.10d. plus merit 
pay up to f2.10.Od., assessed at 

interview and based on ability and 
experience. 

Opportunities for permanen and 
pensionable posts. 

5 -day week--good working conditions 
-single accommodation available. 

Apply to : Personnel Officer, , 

G.C.H.Q. (FOREIGN OFFICE), 
53, Clarence Street, Cheltenham. 

FREE I 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. -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 
B.S.T. LTD.. 179, Clapham - Rd., 
London, S.W.9. 
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. 
T/V AND RADIO.- A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert., etc., 
on " no pass -no fee " terms. Over 
95% successes. - Details of exams. 
and home training courses in all 
branches of radio and T /V; write 
for 144 -page handbook -free. B.LE.T. 
(Dept. 242G), 29," Wright's Lane, 
London. W.8. - 

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. 

THE INSTITUTE of Practical Radio 
Engineers Home Study Courses are 
suitable coaching text for I.P.R.E. 
and other qualifying examinations. 
Fees are moderate. Syllabus of 
seven modern courses post free from 
SECRETARY, I.P.R.E., 20, Fairfield 
Road, London, N.8. 

A.M.I.Mech.E., A.M.Brit.I.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. 

THERE IS a national shortage of 
Mercantile Radio -. Officers. Why not 
make Communications your career ? 

You can be assured of a sea -going 
appointment after qualifying at 
THE SCHOOL OF MARINE RADIO 
AND RADAR 1A.S.T.I, Humble. 
Southampton. For details apply 
Commandant, quoting A.12. 

RADIO MECHANICS 
Ferranti Limited have vacancies for 
Skilled Radio Mechanics. preferably 
with Radar experience. for a variety of 
work in production and research de- 
partments. Good opportunities exist 
especially for those who have. or are 
willing to study for. the City and Guilds 
Certificates. Please write- giving 
details of career to date to the 
Personnel Officer, Ferranti. Limited. 
Ferry Road, Edinburgh, 5. quoting 
Ref. EM.Lit. 

`//''1- 
Finger Pianists1 

l sud your own electronic l:es'board 
and play everything ! Send for free 
leaflet. Guitar. cello. flute and trumpet 
are all easy. Write now... 

C & S, 10 Duke St., Darlington, 
Co. Durham 

www.americanradiohistory.com

www.americanradiohistory.com


142 

TELEKIT SUPPLY 
1 11.1 Y1111 LANE, 11110.30.1 :1. KENT 
Please merit ion P.W. and enclos, 60. postage 

VALVES GUARANTEED 
OZI 5r- 6BW5 6'6 t I5D2 5 - 
1LNÚ ' 6BB 5'- 56C5 8 6 (Boiled) 3 6 6K7AI 6,8 EF36 716 105 6 - 6K7G 4 6 EFL) 718 
3p6 61- ODO 58 EF50 
(Soiled) 2!8 í2A6 EL32 61 

BAKE 6!6 (Soiled) 51- Till 5'- 
613A6 7,- 12BA6 7i- VS70 5!. 
EBBS 616 12BE0 8/- VUIML 4 6 
61157 716 12BH7 10/8 W77 5 - 
Most other types of valve (BV 4 and Surplus 

a so available. 
Kits : VHFIFM (Jason) -- 7.5.0. 

Band III Conversion from 22.8.0. 
164, UI(1U STMT. EECKENIIAM. 
Slag) Eye! us vely ortheHorne ConQtrocloc 

'Plume : Berlienha n ::720. 

Fidelia '' MAJOR 10: iAAPF\I models Rive rcrowe, o: 
.`.V.TLF. high quality transmissions.. 

plus normal wavebands. Major,.. JAM!FM 12 valves, £44. De -Luxe as 
...AM/FM Il valves, £331121 -. P.M. '. Tuner, £14:3, -. Data sheets free. Eleetro Acomtie Development,. 2.. 

.Amborst Road, Telscombe Cliffs. Sasser. 

HAND 
BUILT 

RADIO 
UNITS 

THE; 
EIDELTA: 

BUILD YOUR OWN 

TAPE RECORDER 
WITH THE 

ASPDEN' 
TAPE DECK KITS 

2 Models 

Sin. Reels 7in. Reek 

£7.10.0 £8.1 O.O 
and the new 

AMPLIFIER & POWER PACK 
KITS 

HIGH QUALITY ... LOW PRICE 

Send stamp for full details to : 

W. S. ASPDEN, 
10, Market Street, Wesham, 

Kirkham, Lancs. 

ANNAKIN'S BARGAINS 
Two Valve Battery Amplifiers 1134A. wil.h 
Valves. 5 - ea., 1,10 post. RF2i Units. 
Valved, 10.- ea., 2 3 post. Inira -Red inia; 
Converters (less Zambonl Pile). New 
transit ease. 15,- ea., 1'10 post. H.A.F. Bo, 
Kites, 36!ín. e 17ín. s 17ín.. New liess string. . 
r'.- post free. 2H. 200 mA. Chokes. 5 - ea.. 
11 post. Most of previous bargain., 
available. Money Back Guarantee. C.W.O. 
only. Free Lists. 
25, ASUFEIti U PLACE, O'l'LEI 1 ois i 

PRACTICAL WIRELESS 

FIRST -CLASS 

RADIO COURSES . 
GET A CERTIFICATE ! 

QUALIFY AT HOME -IN SPARE 
TIME 

After brief, intensely interesting study 
-undertaken at home in your spare 
time- YOU-'can secure your pro - 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how ! 

FREE GUIDE 
The New Free Guide contains 132 
pagel of information of the greatest 
importance to Itllose seeking such 
success compelling_qualificatioas as 
A.M.Britl .E., City and Guilds 
Final R io, P.M.G. Radio 
Amateurs¡ Exams., Gen. Cert. 
of Educ ondon B.Sc. (Eng.), 
A. M.I.T. A.M.1.Mech.E., 
:draughtstnanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy, of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 'I805-OVER --- 150,000 SUCCESSES 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461). 148, HOLBORN, 
LONDON, E.C.I 

dIEN111111111111 

Kendall & Mousley Ltd. 
Offer the following a, permanent 
lines :- 
IV, High Stability Resistors in 
preferred values : 4 w., 6d. and I .. 
9d. each. Reduction on quantities. 
T.S.L. Electrostatic Speakers :- 
T) pe LSH75, 12'6 ; LS11518, 17 6. 
LSH 100, 21 -. 

18, Melville Road, Edgbaston, 
Birmingham, 16. 

MORSE CODE Training 
Send for the Candler 

BOOK OF FACTS 
it gives details of all Courses which include 
a Special one for acquiring amateur licence. 
CANDLER SYSTEM CO. Dept. SLO 
52b, Abingdon Road, London, W.8. 
Candler System Co., Denver, Colorado, U.S.A. 

Don't scrap that 
failing car battery 
or radio cell. Try 
Renewbat condi- 
tioner. Works like 

a charm. Simple and safe to use. 
Full instructions. Small 6 v. car 
size, 3/6, 12 v. size, 5 / -. Post free. 

CHAMPION PRODUCTS, 
43, Uplands Way, London, N.21. 

Phone : LAS 4457. 

February, 1956 -- STAN WILLETTS 
43, Spon Lane, West Bromwich, Staffs. 

Tcl.: WES 2392 
1111556 COMMUNICATION 
RECEIVERS, complete with 10 valves, very 
good condition, £5.19.6. P. & P. 7/6. PICK -UP, famous makes, magnetic. 78 r.p.m.. cream, turn over head, brand new, 
19'6. P. & P. 1/ -. 

12/8 BRAND NEW VALVES 12'6. 
EBC33. EF39, EF36, TT11, 2 EL32. P. & P. 9d. GERMANIUM CRYSTAL DIODES. - 
G.E.C. 1!- each ; 9!6 doz. P. & P. 3d. 

VALVES 
Brand new guaranteed, ATP4, 2.6 : ELIO. 
2!8 : SP61, 21- ; 9D2, 3!8 ; 8D2, 2 ; 4D1. 
1:9_: EA5O. 119 : 6X5GT, 6.18, EL91, NTT. 
EF39, EBC33, 5 8 each : 6X4, 6AQ5, 1T4, 
DF91, 155, DAF91, 6;9 each : EF37A. 10/6 EF36, 4'6 : 12AU7, 7,6 ECU, 4,9 ; 66N7. 
71(1 65L7, 7:6 : EF54, 4; 9. P. & P. ed. 

TRIPLET"" 1 mia meter rectifiers, brand 
new with circuit, 5,6. P. & P. 6d. 

WAN FE I) : NEW VALVES. 

ARE YOU SURE? 
Only one in a hundred home -built receivers, 
amplifiers and so on give of their best. 
Remember, lust one inaccurate component 
will ruin performance. Is that 1.000 -ohm 
resistor 800 ohms or 1,200 ohms -Or some- 
thing in between 7 With 20 per cent. toler- 
ance it could be any of these values. 
Our Res 'Cap. Bridge. complete in every 
detall for only 31/6, will check every resistor 
and condenser quickly and accurately. 
Here are other items from our range of 
famous test gear kits, at the lowest prices 
in the world. 
Spot Frequency Sig. Gen., 35.' -. Inductance 
Bridge, 42 8. Audio- Frequency Bridge, 
38'6. Twin Multi -omer, ao!. 

Post and packing 1:B on all kits. 
Stamp for illustrated lists. 

RADIO MAIL, Dept. N 

6, Raleigh Street, Nottingham 

t ` 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 38 inch. Full details in booklet 
S.P.10 from sole manufacturers :- 
LIGHT SOLDERING 
DEVELOPMENTS LTD., 
106, GEORGE STREET, CROYDON, 

SURREY. Tel. CROydon 8589. 

F M and H I -F I Components 
DENCO F.M. TUNER circuits Is. 6d. 
RADIO CONSTTR. F.M. 2s. Od. 
MULLARD AMPLIFIERS 3s. 6d. 
OSRAM 912 PLUS 4s. Od. 
Separate price lists available on request to 

J. T. FILMER MAYPOLE ESTATE, 
BEXLEY, KENT. E 

Tel. Bexleyheatb 7267. 

1 
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' SHÒRT -WAVES ! 

PRACTICAL WIRELESS 143 

An addition to the noted World -wide service 
given to radio constructors by 

SPARKS' DATA SHEETS 
From the Workshops of L. Ormond Sparks 
comes the first of a new series of : 

CRAFTSMAN BUILT AND TESTED 
Radio Receivers & Amplifiers. 

The KESTREL" Short -Wave 3 
A highly efficient receiver for battery 
operation. H.F., Det. and Pen. output. 
Electron -coupled regeneration. Band - 
spread Tuning. 9in. Scale. Slow- motion 
drive. Rigid construction. Plug -in Coils. 
9.5 Metres upwards. Latest B.V.A. valves. 

Individually Hand Built and Tested. 
Send Stamp for full specification and price. 
Only a very limited number of orders 
can be accepted in any one month. 

L. ORMOND SPARKS (P) 
VALLEY RD., CORFE CASTLE, DORSET 

GRAM -PAK AMPLIFIERS 
£3.19.6 P2/1: 

Fits neatly inside your record player or 
portable gramophone leaving room for 
speaker. Dimensions IOin. x 30n. x tin. 
4 watts quality output. Suitable for all 

speakers and with standard or L.P. pickups. 
Built -in power pack, 200 -250 v. A.C. 
Valves 6J7 and 6V6 available at 20/- for the 
pair if required. 

6d. stamp brings illustrated details. 

ELECTRO - ACOUSTIC LABS 
TAIN - ROSS -SHIRE - SCOTLAND 

Broadcast In Your Own Home 
The New Highly' 
Sensitive Micro- 
n' '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. 
Made to sell at 211 -. POST 

OUR PRICE FREE. v,- 
Trade supplied. 

E. CLAPSHAW 
389 Alexandra Rd., London, N.10 

SST 
VALUE YET! 

Our Supa- Handbook, " The Home Constructor " (76 pp.) now incorporates: - *20 ('IR('l'ITS, -Su per hets, T.R.F. Sets, Amplifiers. Feeder Units. Test Equipment, etc. *SL'PERIIETS. Full construc- tional details supa- simplified layout and point -to -point wiring diagrams for building a variety of superhets. 
*(OIL PACK. -Full construc- tional details for building a -superhet coil pack, *CAR RADIO. -Full consctruc- tional details. *RATTER)/ o building C charger. (iFN.- Pagesof informa- tion. Resistance Colour Code, Formulae, and .' know-how." *RADIO/'ONTROI.. Generalin- formation and list. *RADIOGRAM _ Constructor's list. 
*CATALOG('E, profu..ely illus- trated price list of components. AH for 2 6 (plus 2d. post). *Examples from our really exten- sive stock SI'I'A('OILS. Variable iron -dust cored coils. 10 -30, 16 -50, :10 -75, 75 -200, 190 -559 800 -2.000 metres Aerial H.F. or Osc. 3 - each. 30 SCPA('011, .PACK. -_All -wave 

8, 
M S) superhet pack - single hole recovers ér adyñal gned nub 47 5. 40 St'PA('OIÌ, 

to above. For use with superhets having an R.F. stage. Ready aligned. 82' 
¡Either of above can be supplied to order to cover any 3 wavebands from our range.) 
lull 

asyl 
instructions LEAFLET 

for' 10 
gives 

vto make both these packs. 18. BLACK & DECKER. 'MIDGES, and to 111.1' ('OR EQUIPMEN'r. *Wolf (ub Urüt.......... £5 9 8 *R. R I). Handy Utility Drill ............. £5 19 8 *B. at I). Lauder Polisher Drill .. £8 10 0 *Rridges Toot Power Drill 
£7 19 8 Stamp for Rlatest illustrated lists of Electric Tools. Full range of Ac- cessories- Complete Wolf Cub Kits, 30; -down and 12 months to pay. 

SUPACOILS (Dept. P2.) 21, Markhouse Road, London, E,17 Telephone 
: KEY 6696 

HORT WAVE H.A.C. r1 EQUIPMENT 
Noted for over 18 years for ... 
S.W. Receivers and Kits of Quality. 

Improved designs with Denco colle : 

One -Valve Kit, Model "C" Price, 25/- 
Two ,. 

"E" 501- 

All kits complete with all components. 
accessories, and full instructions. 
Before ordering call and inspect a 
demonstration receiver. or send 
stamped. addressed enveloLe for 
descriptive catalogue. 
"H.A.C." SHORT -WAVE PRODUCTS 

Wept. TB), 1 1, Old Bond Street, 
London, 

" DIPLOMA " HEADPHONES 

' Lightweight 
High Resist - )EE 

ante (4,000 
ohms). ,Corn - 
plete with 
cord. 17/6 

Ideal for CRYSTAL SETS 

KENROY LIMITED i 
A 152/297 UPPER STREET, !C( 

I ISLINGTON, LONDON, N.1 
5 

3f Telephone : Canonbury 4905 -4663 '4E 

DECCA RECORD 
PLAYERS 

Standard or L.P. list 
i'l'l. lei our price e gne 
Parking, carriage, etc. 
1516. . 

DECCA 78 r.p.m. variable 
speed players. liarranl 
motors. l'Ing -in beads. 
Sapphire st li. list price 
£12.11.7. Old price 18.19.8. Packing and car- 
riage, etc., 15iá. 

Send stamp for bargain lint of record players. 

RONALD WILSON &. CO. 
12. BRIDGE STREET, WORCESTER. 

PLUS - A - «RAM 
CONSOLE a/141 Table 
models at less 
than half Frire. 
:1- spee.l, variable 
speed, 'aoGrrhauge 
and Al' /1111 models 
available. 

COVENTRY RADIO 
189, DUNSTABLE ROAD, LUTON, BEDS. 

Phone r Luton 2677 

The Quality Component Specialists offer you Kits of Parts 
for the following :- 

Manual 

3/6 
2/6 

Osram " 912 " Amplifier ... 
Mulford 10 -watt Amplifier -. 
The Coventry 

2 -watt Amplifier ... ,.. 
4 -watt Amplifier ... 1/- 
6 -watt Quality Amplifier 

The Coventry A.M. Tuner Unit 
Dente F.M. Tuner Unit ... 

Complete Component Price Lists will be supplied with each Manual. 

Have you had a copy of our 1954/5 60 -page illustrated Component 
Catalogue, price 1/- plus 3d. postage f 

It- 
1/6 

TESTOSCOPE MAINS 
TESTER 

For high and low 
voltage testing. 
Standard Model: 
range 100!850 volts A.C. or 
D.C. Dual Model: range 1/30 and 
100/850 volts A.C. or D.C. 

lfn i,' for interesti,n leaflet 29F. 

Urihaken 
MtF(NlStir >/ 

BOOKLET -"lists un 6le,trical Testing;" post free I/ -, 
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DIRECT FROM THE MANUFACTURER 
H.4. FULLY GUARANTEED 

RADIO - 
RADIOGRAM 

CHASSIS 
ASSEMBLED AND 
READY FOR USE 

Model g. ?. " A.F 

£21.16. U 
Chassis. 4 Wavebands including F.M., t,' 

V.M. 
alves 

with latest miniature Cathode Ray Tuning 
Indicator. 
Model F -3. 3 Wavebands, 5 Valves, 4 watt output, 

£14 wide range tone control. L 

Model F3.?.P. 3 Wavebands, 7 
Valves. 

6 watt output. 
with ' Push Pull "stage. Separate Bass and Treble £18 controls. 

.11.11 

.15.4 
GENERAL DETAILS : 

For use on A.C. mains 200 -250 volts. 
Separate Ferrite Rod Aerials are used for medium and long 
wavebands. 
Full A.V.C. on long. medium and short wavebands. Ampli- 
tude limitation on frequency modulation band. 
Latest miniature B.V.A. Valves. 
Gram switching on wavechange switch. 
Plug -in connections for Pick -up, Speaker and Gram motor. 
BUILT TO HIGHEST TECHNICAL STANDARDS. 

Write also for details of F.M. Tuner Units, TV Converters, Tape 
Recorders and Crystal Tuners. 

TIZI? 

COMPANY LIMITED 
97 VILLIERS ROAD, LONDON, N.11' 2. 

Telephone : WIL 6678. 

Theres a wondejf rl fulrrre 
fin-you !n- 

ELECTRONICS 
Train to meet the need for pioneers in this 

expanding field. 
Every da' the demand for the expert in electronics grows. 
Radio, tcic ilion, radar and the whole field of industrial 
automation are rapidly expanding, and the trained 
specialist assures for himself a well -paid career in this 
quickly developing profession. Here is your opportunity 
to enter for 

3 -year course in Telecommunication 
Engineering 

(including opportunity for nine months' practical attach- 
ment in E.M.I. Laboratories and Workshops). Final 
qualification is the City and Guilds Full Technological 
Certificate. Next course commences on 11th September, 
1956. 

E.M.I. INSTITUTES 
Dept. 32G, 10, Pembridge Square, London, W.2. 

Telephone: BAYswater 5131/2. 

The College associated with a world -wide electronics industry, including 
" His Master's Voice," Marco.niphone, Columbia, etc. 

A40 

WIRELESS February, 1956 

BURGOYNE- 
8 VALVE 
RADIOGRAM 
CHASSIS R.G.I. 

TWO YEARS' 

GUARANTEE 

Now available on 
Credit Sale Terms 

NO INTEREST 
CHARGES 
You can own this fine 
chassis from the first of 
9 equal monthly r 
payments of Jl I4 

E. 

E. 

200,250 v. 

Carriage and packing 7/6. Cash price 22 gns. 
(List price maintained despite recent Budget increase.) _ 

A fine chassis for the connoisseur wanting only the best 
at a price within his means. Undistorted push -pull out- 
put giving 8 watts of quality reproduction and using 
negative feedback. -_ 

A few R.G.I. Features .. 
* Separate bass and treble controls for cut and lift. 
* Wave -bands 16 -50 ; 190 -550 ; 1,000 -2,000 metres. 
* Precision flywheel Tuning * Speech coil impedance 3 
or 15 ohms * Extension speaker sock2ts. 

The Radio Centre, 33, Tottenham Court Road, London, W.1 E 
Telephone : MUSeum 6667. _ 

11111111111111111111111111111111111111 t i 11111111111111111111111111111111111111111111111111h 

E. & G. MAIL ORDER SUPPLY CO. 

COMMUNICATIONS RECEIVER R.1155. Another purchase 
110m the Air Ministry enables us to once again offer this 
superlative Communications Receiver at prices to suit every 
pocket. A World Station Getter, this covers 5 wave ranges : 

18.5 -7.5 me s, 7.5 -3.0 me s, 1,500 -600 kc s, 500 -200 kc s. 200 -75 
kc s. and is easily and simply adapted for mains use. full details 
with circuits of receiver being supplied. New in Maker's 
Cases and aerial tested. 811.19.6. 
Ditto but slightly used for demonstration purposes. £9.19.6. 
A.C. ALA INS PO5h'l':R PACK OUTPUT STAG1:. -In black 
metal case enabling the receiver to be operated immediately 
without any modification, can be supplied as follows : -Less 
Speaker, £4.1.0.0 ; with 6l in. P.M. Speaker, £5.5.0. 
DEDUCT 10 - IF PURCHASING RECEIVER & POWER PACK 
TOGETHER. 
Please add carriage costs of 10 6 for Receiver and 3:6 for Power 
Pack. 
('OM5II- NIC'ATIONS RECEIVER RA-DE-Just released by 
the Air Ministry, this is a superb 6 waveband American Recei ver 
covering 150 -315 kc 5., 315-680 kc s., 680 -1,500 kc s., 1.80 -3.70 me/s., 
3.70 -7.50 me s.. 7.50 -15.0 me s. 'rakes in all important bands, 
including Trawlers. Illuminated Vernier scale is most accu- 
rately calibrated, and slow -motion tuning is completely free 
from backlash. Incorporates AVG. CW, and Sensitivity con - 
trols. Valves are 5 of 61(7G. 1 of 6L7G, 1 of 6R7G, and 1 of 6K6G 
(output). Case size loin. x Tin. x 14in. finished in black crackle. 
Power requirements 6.3 v. and 250 v. All receivers aerial tested 
before despatch. ONLY £11.19.6 (carriage, etc., 10 5). 
POCKET VOLTMETERS, not ex- Govt. -Read 0.15 v. and 0 -300 
v. A.C. or D.C. BRAND NEW & UNUSED. ONLY 18 6. 
R.F. UNITS TYPE 28 & 27. -For use with the R1355 or any 
receiver with a 6.3 v. supply. These are the variable tuning 
units which use 2 valves EF54, and 1 of EC52. Type 26 covers 
55-60 mc. s (5-6 metres) and Type 27 covers 85-05 mc. s (15 -5.0 
metres). Complete with valves and BRAND NEW IN MAKERS' 
CARTONS. ONLY 29 6 each. 
HOUR METERS. -For checking running time of equipment 
up to 9,999 hours. Operates from normal 50 cycles mains. 
BRAND NEW IN MAKER'S CARTONS. ONLY 39 6. 
MODEL MAKER'S MOTOR .-Only 2in. long and l lin. diam- 
eter with lin. long spindle. Reversible poles. Will operate on 
4, 6, 12 or 24 volts D.C. ONLY 10'8. 

Amounts Siren for curria,s refer to inland only. 

U.E. ?. CORPORATION 136. Gray's Inn Road, London, 
IV.('.1(Phune : TERminus 7937) 

Olsen until 1 u.us..S.Urrday.. We are 2 mins. from high tlotborn lt'haneem Lane Station i. and 5 mins. by bus from 
King'. ('ro... 
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February, 1956 PRACTICAL WIRELESS 

Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

\'o. of 
Blueprint 

CRYSTAL SETS 
1 i6d. each 

1937 Crystal Receiver .. PW71* 
The " Junior " Crystal 

Set ... " ... PW94* 
2s. each 
Dual - Wave " Crystal 

Diode" ,,, PW95* 

STRAIGHT SETS 
Battery Operated 

One -valve : 2s. each 
The " Pyramid " One - 

valver (HF Pen) ., 
The Modern One - 

valver ,,. .." 

"Iwo -valve : 2s. each. 
The Signet Two (D & 

3s. each 
Modern Two -valver (two 

band receiver) 
Three -valve : 2s. each 
Summit Three (HF Pen, 

D, Pen) 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) 

F. J. Camm's " Sprite 
Three (HF, Pen, D, 

PW93* 

PW96* 

P W 76* 

PW98* 

PW37* 

PW82* 

PW87* 

3s. each. 
The All -dry Three ... PW97* 
Four -valve : 2s. each. 
Fury Four Super (SG, 

SG, D, Pen) ... , PW34C* 
Mains Operated 

Two -valve : 2s. each. 
Selectone A.C. Radio- 

gram Two (D, Pow) ... PW19* 
Three -valve : 3s. 6d. each. 
A.C. Band -Pass 3 ... PW99* 
Four -valve : 2s. each. 
A.C. Fury Four (SG, SG, 

D, Pen) PW20* 
A.C. Hall -Mark (HF 

Pen, D, Push Pull) .. PW45* 

SUPERHETS 
Battery Sets : 2s. each. 

F. J. Camm's 2 -valve 
Superhet P W 52 * 

Mains Operated : 3s. 6d. each. 
' Coronet " A.C.4 ... P W 100* 
AC /DC " Coronet " Four PW 10I * 

SERVICE 
No. of 

Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2s. each. 
Simple S.W. One -valver PWS8* 
Two -valve : 2s. each. 
Midget Short -wave Two 

(D. Pen) .., ... PW38A* 
Three -valve : 2s. each. 
Experimenter's Short- 

wave Three (SG, D, 
PW30A* 

The Prefect 3 (D, 2 LF 
(RC and Trans)) PW63* 

The Band -spread S.W. 
Three (HF, Pen, D, 
(Pen), Pen) ... ,.. PW68* 

PORTABLES 
Is. 6d. 
The " Mini -Four " All - 

dry (4 -valve superhet) 

MISCELLANEOUS 
2s. each. 
S.W. Converter -Adapter 

(I valve) ... ... PW48A* 
(2 sheets), 7s. 6d. 
The P.W. 3 -speed Auto - 

gram 
The P.W. Electronic Organ * 

(2 sheets,) 7s. 6d. 

TELEVISION 
The " Argus " (6in. C.R. Tube), 2/6* 
The " Super -Visor " (3 Sheets), 7/6* 
The " Simplex " .." .,. ,,, 3/ -* 

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 : 2s. 

B.B.C. Special One - 
valver .,. ... ... AW387* 

Mains Operated 
Two -valve : 2s. each. 
Consoelectric Two (D, 

Pen), A.C. ... ... AW403 

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 AmateurWireless, 
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. o/ 
Blueprint 

SHORT -WAVE SETS 

Battery Operated 

One -valve : 2s. each. 

S.W. One -valver for 
American ... ,.. AW429* 

Two-valve : 2s. each. 

Ultra -short Battery Two 
(SG, det Pen)... ... WM402* 

Four -valve : 3s. each. 
A.W. Short Wave World - 

beater (HF Pen, D, RC, 
Trans) ... ... ... AW436* 

Standard Four -valver 
Short -waver (SG, D, 
LF, P)... ... ... WM383* 

Mains Operated 
Four -valve : 3s. 

Standard Four -valve A.C. 
Short -waver (SG, D, 
RC, Trans) ... .. W M 39I * 

MISCELLANEOUS 

Enthusiast's Power Am- 
plifier (IO Watts) (3 / -) WM387* 

Listener's 5 -watt A.C. 
Amplifier (3/ -) ... WM392* 

De Luxe Concert A.C. 
Electrogram (2/ -) ... WM403* 

QUERY COUPON1 
This coupon is available until Feb. 6th I 

11 1956 and must accompany all Queries, 
Isent in accord with the notice on 

our "Open to Discussion " page. I 
PRACTICAL WIRELESS, Feb. 1956. 1 

L. 

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House, Southampton Street. Strand. London, W.C.2, and 

On by PLTuh Af Exmoor Agents ute llg efGRDON& GOTCHs a).. D. South : ENTRALNWS 
London, Sole 

TD. Subscription rate including postage, or 
one year : Inland and Abroad 13s. 6d. (Canada 13s.) Registered at the General Post Office for the Canadian Magazine Post. 
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iv PRACTICAL WIRELESS 

RADIOMF TER 

Ac 

IPI l[ lr C 11DI 

ALL -IN -ONE 
RADIOMETER 

* Circuit Test 
* L.T. & H.T. Tests 
* mA Test 
* Valve Test 

Use the PIFCO All -in -One RADIOMETER for 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. ONLY 

Obtainable from your local dealer. *. 
Write for infó'mativefolder to : -- 3216 

COMPLETE 

PIFCO LTD., WATLING ST., MANCHESTER 4 
and 36 -37, UPPER THAMES ST., LONDON, E.C.4 

/5/00-c"«9Always specify 
ERSIN MULTICORE to be precise 
Wherever precision soldering is essential, manufac- 
turers, engineers and handymen rely on MULTIC'ORF. 

There's a MULTICORE SOLDER just made for the job 
you have in hand. Here are some of them. 

SIZE 1 CARTON 

4 specifications Jar 

radio enthusia.sts. 

5,- 
HANDYMAN'S 

CARTON 
.Sufficient for 
200 average 
joints. 6d. 

GIFT 
pACK Bib GIF eK 

The ideal prhandyman 
n á Bjb 

tricipp 
or 

SulpPer, Tape Soldar and [nsu- 

lated Screwdriver on a 

presentation card -all for fir 

TAPE SOLDER 
MELTS WITH 
A MATCH! 

Real tin /lead sol- 
der containing 
cores of Ersin 
Flux. Needs no 
soldering iron 
or extra flux. 

11- 
PER CARD ' ._. ... 

MANUFACTURERS ARE INVITED TO 

WRITE FOR DETAILS OF BULK PACKS AT BULK PRICES 

MULTICORE SOLDERS LTD. 
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS (BOXMOOR 3636) 

February, 1956 

REPANCO HIGH 
COILSIN 

DUAL RANGE MINIATURE 
CRYSTAL SET COIL, with cir- 
cuit. Type DRX1, 2/6. 
DUAL RANGE COIL with re- 
action. With 2 mains and 2 
battery circuits. Type DRRá, 4/ -. 
MATCHED PAIR DUAL RANGE 

(Regd. Design) T.R.F. COILS, with reaction ; 

with battery and mains circuits. Type DRM3 8/- 
pair. 
STANDARD I.F. TRANSFORMERS. Type S.E. 
11 in x lin. x 2Iin. Pre -aligned, 465 kc /s., 13/6 pair. 
MINIATURE I.F. TRANSFORMERS. Type M.S.E. 
13 /16in. x 13 /16in. x llin. Pre -aligned, 465 Kc /s., 
12/6 pair. 
FERRITE ROD AERIAL. Type FRI. Long and 
medium wave. Complete with fixing brackets, 12/6. 

* All coils wound on low loss formers. 
* Individually tested and guaranteed. 

* Post 3d. on all orders. * Trade supplied. 

Distributed by : 

RADIO EXPERIMENTAL PRODUCES LTD. 
33. MUCH PARK STREET, COVENTRY 

Telephone : Coventry 62572 

CONSTRUCTORS build these at 

DOWN -TO -EARTH PRICES 
PERSONAL 

PORTABLE 

RADIO 
This little set was designed to give you 
a real personal portable radio that you 
can enjoy anywhere without disturbing 
others. Use it on camping trips, in bed, 
in your office, or just anywhere. 
Send 2/- for layout. Wiring diagram and 
Components Price List 

I* 

* 
* 

1v SHORT -WAVE RADIO 
Covers 10 -100 metres. /' 
World -wide reception. Vd 

Low drain valve. 

Picture diagram and instructions 
for beginners. 

* Assembling time I hr. 

This I valve S.W. receiver can be built from our list of components 
for 30/ -, including valve and I coil covering 20 -40 metres. Provision 
is made to increase to 2 or 3 valves if required. All components 
can be purchased separately and are colour -coded so that the 
beginner can build this set quite easily. 
Send 2/- for specification, wiring diagram, layout and price list to :- 

R.C.S. PRODUCTS (RADIO) LTD - 

II OLIVER ROAD, LONDON, E.17. Mail order only. 

i 
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