
MODERN PRACTICAL RADIO 

AND TELEVISION 

Modern Practical Radio and Television is quite different from anything 
else of its kind. It is not too advanced for the enthusiastic amateur 
to master, and it is a boon for any expert. It is, in fact, crammed 

from cover to cover with a wealth of general 
and specialised knowledge — knowledge that 
everyone interested in Radio and Television should 

have ready at their finger-tips. Supplied with 
Modern Practical Radio and Te/evision there is a separate 
booklet, bound to match, which gives details of 48 

circuits and popular models, and a mass of 
useful formulae and data. 
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>»S 
THE CONTENTS 

FREE PARTICULARS 

Sound, Capacity, Reactance and 
Impedance. Tuned Circuits, Prin- 
ciples of the Thermionic Valve, 
Detection H.F. of Tetrode and 
Pentode, High-frequency Ampli- 
fication, Frequency - changing 
Valves, Design of the Superhetero- 
dyne, Low-frequency Amplifica- 
tion, The Output Stage, Auto- 
matic Controls, Frequency 
Modulation, Five Circuits Ana- 
lysed, High Vacuum Cathode-ray 
Tube and its Application to i To THE CAXTON PUBLISHING COMPANY LIMITED | 
Television, Television - receiver 
Design, Adjustments and Faults I 73 MORLEY HALL, ST. GEORGE STREET,. 
of a Television Receiver, Valve HANOVER SQUARE, LONDON, W.I. 
Testing, Fault-Finding Procedure, Please send me, free of charge, particulars of t 
etc., etc. I " Modern Practical Radio & Television " ' 

THE ILLUSTRATIONS together with your terms of easy payment. 
"Modern Practical Radio and ' Name   
Television" is profusely illus-| (Send this form in unsealed envelope IJd. stamp) | 
trated. It contains 16 full-page 
plates, over 400 diagrams in the. Address ■ 
text and 7 large folding insets.' ' 
Each illustration has been specially:   
selected for its practical utility. (_ _  _ ™   _ _ _ J 

Printed in Great Britain for the Proprietors and Publishers Data Publications Ltd., 57 Maida 
Vale, Londo- W9, by A. Quick & Co. Ltd., Oxford House, Clacton-on-Sea, Essex. '* The 
Radio Constructor " is obtainable abroad through the following: Collets Subscription Service, Continental Publishers & Distributors, Ltd., William Dawson & Sons Ltd. Australia and 
New Zealand: Gordon & Gotch Ltd. South Africa: Central News Agency. Registered for 
transmission by Magazine Post to Canada (including Newfoundland). 
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SCOTTISH INSURANCE(%Mk] cheapside 

CORPORATION LTD. LONDON, E.C.2. 

TELEVISION SETS AND SHORT WAVE TRANSMITTERS 
Television Sets and Short Wave Transmitters/Receivers are expensive to acquire and you 

no doubt highly prize your installation. Apart from the value of your Set, you might be held 
responsible should injury be caused by a fault in the Set, or injury or damage by your Aerial 

A "Scottish" special policy for Television Sets and Short Wave Transmitters/Receivers 
provides the following cover:— , „ , . . r j „ 
(a) Loss or damage to installation (including in the case of Television Sets the Cathode Ray 

Tube) by Fire, Explosion, Lightning, Theft or Accidental External Means at any private 
dwelling house. 

(b) (/) Legal Liability for bodily injury to Third Parties or damage to their property arising 
out of the breakage or collapse of the Aerial Fittings or Mast, or through any defect 
in the Set. Indemnity £10,000 any one accident. 

(ii) Damage to your properly or that of your landlord arising out of the breakage or 
collapse of the Aerial Fittings or Mast, but not exceeding £500. 

The cost of Cover (a) is 5/- a year for Sets worth £50 or less, and for Sets valued at more 
than £50 the cost is in proportion. Cover (b) (/) and (ii) costs only 2/6d. a year if taken with 
Cover (o), or 5/-if taken alone. 

Why not BE PRUDENT AND INSURE your installation—it is well worth while AT THE 
VERY LOW COST INVOLVED. If you will complete and return this form to the Corporation's 
Office at the above address, a proposal will be submitted for completion. 
NAME (Block Letters)   
(If Lady, state Mrs. or Miss)  
ADDRESS (Block Letters)   

"YOU CAN RELY ON US" 
COILS 
Wearite "P" Coils. 
All types in stock including AF.I. RF.I. 
Price 3/-. 
Midget I.F. Trans- 
formers Type 800 
21/- per pair. Stand- 
ard Type 500/501 
(465Kc/s) 20/- pair 

HIGH 
IMPEDANCE 

HEADPHONES 
New Ex-Government 
Price 12/6 per pair. SCOTCHBOY 

TAPE 
1200ft Reels 35/- 

Spare Reels 4/3 

COILS 
Osmor Midget iron- 
cored "Q" Coils 41- 
each. Leaflet on re- 
quest. 
Coilpacks Type H.O. 
52/-. LM 43/4. MTS 
54/2, TRF 43/4, all 
including Tax. 
TRIMMERS 
All new Postage 
Stamp Ceramic. 
4-70pf 8d. 40-l00pf 
10d., 20-l50pf I/- 
100-550pf 1/3. 
LINECORD 
3-way .3a at 60 ohms, 
per foot 6d ft., .2a at 
100 ohms per ft 8d ft. 

The "MAXIMITE" AC/DC SUPERMIDGET SUPERHET — Full Plans I/- 

CATALOGUE No. 12 now available 

70 pages 250 Illustrations Price I/- 

NOTE OUR NEW ADDRESS 

RADIO SERVICING COMPANY 
DEPT. K 82 SOUTH EALING ROAD 

Telephone EALing 5737 
LONDON W.5 
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THE AUTOMATIC COIL WINDER & E L ECTR IC A L/f^U IP H E N T CO. LTD. 
WINDER HOUSE • DOUGLAS STREET ,• LONDON S.W.I. ^ ye/epnone-V \ Cxor\Q 3404-9 

Baf^—r-t—r^M'iiiiiiiiiBniMiiiiiiiiiiiin     Bag 
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IMPROVED " MAXI-Q" PLUG-IN COILS 
In addition to the Maxi-Q Chassis and Miniature Dual Purpose Coils. 
Most advanced form of improvements worthy of careful note: 

1 Former and Base completely moulded in coloured polystyrene for easy 
identification of the coil. 

2 Adjustable Iron Dust Core simplifying receiver alignment. 
3 Octal valveholder mounting. 
4 Litz windings on L.F. ranges. 
5 The termination pins form an integral part of the base and cannot become 

loose. i it 6 Dimensions: Former length 1-7/16". Dia. ? . 
The following Colour Code identifies the coils: 
BLUE: Grid coil with aerial coupling winding. For R.F. or Mixer. 

Range 1-5 4/3. Range 6-7 3/11 
YELLOW: Grid coil with coupling for reaction or R.F. anode. Straight detector 

or mixer following R.F. Range 1-5 4/3 Range 6-7 3/11. 
GREEN: Grid coil with reaction and coupling winding (6 pin) 5/8. 
RED: Superhet Osc. (465 kc/s. I.F.). Range 1-5 4/3. Range 6-7 3/11. 
WHITE: Superhet Osc. (1.6 Mc/s. I.F.). Prices as Red. 
(NOTE: Range 6 and 7 Red can be used for various I.F.'s: no White coils are made for these ranges). 
RANGE I 2 34567 
Mc/s. ... . 175/.525 .515/1.545 1.67/5.3 5/15 10.5/31.5 30/50 45/78 
Metres ... 1700/570 580/194 180/57 60/20 28/9.5 10/6 6.6/3.8 
Complete Technical information on the coils — DTB.I ... 1/6 
Formers of the above coils complete with core, any colour. 
Moulded bakelite Valveholders 

Send 9d for General Catalogue 
357/9 OLD ROAD 

CLACTON-ON-SEA 

4 pin-2/5 
6 pin-2/6 
I/- each 

DENCO (CLACTON) LIMITED ESSEX 

IKOPATENTS 

LTD. 
Managing Director 

E. G. O. ANDERSON 

Consultants 

• RADIO 

• TELEVISION 

• ELECTRONICS 

ij CRISP ROAD W6 
RIVERSIDE 2678 

TELEVISION 

CABINETS 

All Sizes up to 16" Tube 

Specially Designed for 'The Radio 
Constructor' 'MAGNAV1EW" TV. 

Receiver. 

Price £18:10 Carriage £1 

SEND FOR ILLUSTRATED LEAFLET 

H. ASHDOWN 

98 HERTFORD ROAD 
TOTtenham 2621 EDMONTON N9 
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A new 

essential 

publication 

for your 

technical 

library 

Published by The General Electric Co. Ltd. 

PAGES The Art of Listening The loud- 
speaker • Amplifiers for the high quality repro- 
duction of sound " Design factors in high fidelity 

amplifiers • Circuit and constructional details on 6, 12, 14, 
20 and 30 watt amplifiers . The design of the pre-amplifier 
and tone control • Notes on feeder units • Using the 
G.E.G. f.r. Metal Gone Loudspeaker. 

2'6 
Post and Packing 3d. extra 

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, LONDON, W.C.2 

303 

www.americanradiohistory.com

www.americanradiohistory.com


of 
^F^&W^RElfrQA"D 

Component Specialists Since Broadcasting Started 

Invite all those interested in 

ELECTRONIC COMPONENTS 
(both Regular and Surplus) 

to send for pcrticulors of their 

Mew Mailing List Scheme 

H. L. SMITH & CO. LTD 
287/9 Edgware Road London W2 

Telephone Paddmgton 5891 
Hours 9 till 6 (Thursday I o'clock) 

Nr. Edgware Road Stations, Metropolitan & Baker loo 

ARTHURS HAVE IT! 
LONDON'S OLDEST RADIO DEALERS 

large valve stocks 
AVOMETERS IN STOCK 

Avo Test Meters and Signal Generators 
and Taylor Meters , _ . _ 

Leak Point One Amplifiers and Tuning 
Units. Chapman Tuning Units. 

Crystal and Moving Coil Mies. 
Decca Replacement Heads and Pickups. 
Goodman's Axiom 150 Speakers. 
Partridge Output Transformers for 

Williamson Amplifier. 
All Components for the Radio Construc- tor's 16" Televisor. 
Weare & Wright Tape Deck £35. LATEST VALVE MANUALS 

Mallard, Osram & Brimar No. 4 5/- each 
Mazda V- each Postage 6d extra 

TELEVISION SETS, WIRE ANIJ TAPE 
RECORDERS ALWAYS IN STOCK 
Goods offered subject to price alteration# and being unsold. 

Est. 
1919 

first 

Proprietors: ARTHUR GRAY LTD. 
OUR ONLY ADDRESS Gray House 

150-52 Charing Cross Road 
London, W.C.2. 

TEMple Bar 5833/4 and 4765 WRITE FOR LISTS 

Arthurs 

%: IP ■> 

W 

1 m 

I JA 

THESE STANDARD 
WIDE ANGLE 
COMPONENTS ARE 

USED IN THE 
"TELEKING" 

AND 
"SUPERVISOR" 

Also for the conversion 
to 14" or 17" C/R Tube 
of all popular home-built 

televisors. 

From all leading stockists. 

ALLEN 
COMPONENTS 

LIMITED 
Crown Works 

Lower Richmond Road 
Richmond Surrey 

Telephone Prospect 9013 
Send 9d. and stamped 
addressed envelope for 

Circuit Diagram. 
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EXPERIMENTAL OUTFITS 

LEARN THE PRACTICAL 
Specially prepared sets of radio parts 
from which we teach you, in your own 
home, the working of fundamental 
electronic circuits and bring you easily 
to the point when you can construct and 
service radio sets. 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 intended 
for YOU —and may be yours at very 
moderate cost. 

EASY TERMS FROM £1 A MONTH 
With these outfits, which you receive 
upon enrolment, you are instructed 
how to build basic Electronic Circuits 
(Amplifiers, Oscillators, Power Units, 
etc.) leading to complete Radio and 
Television ReceiverTestingand Servicing. 

% \.%\ 
atfW 

::: : 
a 

RADIO Outfit No. I. — For 
carrying out basic practical work in 
Radio and Electronics, from first 
principles and leading to the design 
and building of simple Receivers. 

R A D I O Outfit No. 2.—With 
this equipment you are instructed in 
the design, construction, testing and 
servicing of a complete modern 
Superhet Radio Receiver. 

TELEVISION Outfit No.3. 
 With this equipment you are in- 
structed in the design, construction, 
servicing and testing of a modern 
high quality Television Receiver. 

OTHER COURSES WITH EQUIPMENT 
INCLUDE; 

MECHANICS • ELECTRICITY 
CHEMISTRY • PHOTOGRAPHY 

CARPENTRY 
ALSO 

DRAUGHTSMANSHIP • COMMERCIAL ART 
AMATEUR S.W. RADIO • LANGUAGES • ETC. 

POST THIS COUPON T 
Please send me your FREE book on Practical Courses: 
I am interested in Radio I □ , Radio 2 Q , Television [J . 
Other subjects •••■• U ", Vi" j 
To: E.M.I. INSTITUTES, Dept. I79x, 43, Grove Park Road. Chiswick, London, W.4. 
NAME 
ADDRESS . 

E.M.I. INSTITUTES 
i The only Postal College 

which is part of a world-wide Industrial Organisation 
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You've not heard true sound repro- 
duction until you've tried the «evv 'Scotch 
Boy' Magnetic Recording Tape —the nearest 
approach yet to perfection in tape recording. 
Already noted for crystal clear recordings 
at economical running speeds, Scotch Boy 
now offers you new and improved features 

ANOTHER 

—higher sensitivity, 6db extra output, higher 
signal/noise ratio, even less distortion, and 
perfected dry lubrication. As before, you have 
the choice of six reel sizes from 300 ft. to 3280 ft. 
Put this new magnetic tape on your recorder 
and you will realise why ' Scotch Boy ' is used 
by recording companies and the B.B.C. 

PRODUCT 

Ask your dealer to show you the new ' Scotch Boy ' or write for full details to. 
MINNESOTA MINING & MANUFACTURING COMPANY LTD, 167 Strand, London, WC2 

Osmor Radio Products 

regularly specified 
by "RADIO CONSTRUCTOR" 
Osmor "Q" Range Coils. Only 
I" high. Packed in damp proof con- 
tainers. Variable non-dust cores. 
Fitted Tags for easy connection. 
Low loss Polystyrene formers. A 
full r^nge available for all popular wavebands. Price 4/- each 

ALL WAVE CHOKES Type Q.C.I. 
Iron Dust cores, Single-screw fixing. Ideal for T.R.F. 
receivers, for decoupling and general purpose, specially 
selected for The Voyoger (see this issue). Price 4/- each 
COILPACKS A full range available for Superhet and 
T.R.F. Mains or Battery. Size only I|"x3-5"x2i". Ideal 
for the reliable construction of new sets. Also for conversion of the 21 receiver. T.R. 1196 Type 18 war- 
time utility and others. Aligned and tested with full 
circuits etc. 
FREE '. Send 5d (Stamps) for fully descriptive 
literature including The really efficient 5 valve Superhet 
Circuit and practical Drawings, 6 valve ditto, 3 valve 
(plus rectifier) T.R.F. circuit. Battery portable superhet 
circuit, Coils and Coilpack leaflets, Chassis Cutter leaflet, 
and full radio and component lists, etc., etc. 

OSMOll SIADIO PRODUCTS LTD. 
(DEPT. R.C.I2) 418 BRIGHTON ROAD. SOUTH CROYDON, SURREY Te/ephone CROydon 5148/9 

pmm 

M.G. GANG CONDENSER 
M.G. Gang Condenser available as I, 2 or 
3 gang, 490 p.F. nominal capacity with 
Cadmium plated steel frame, aluminium 
vanes; matched and standardised to close 
limits. Low loss non-hygroscopic insula- 
tion. Supplied with trimmers if required. 
Other capacities available. Write for 
further details. Prices 9/3, 14/-, 18/3. 

Please write for our list of condensers and drives 

JACKSON BROS. 
(London) LTD. 

KINGSWAY, WADDON CROYDON Surrey 
Telephone: CROYDON 2754-5 
Telegrams: WALFILCO, SOUPHONE, LONDON 
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A High Stability T9 VHF Mixer/Oscillator Unit, 
by H. E. Smith, G6UH 

Suggested Circuits; Obtaining AVC Bias from an 
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THE CONTENTS of this magazine are strictly copyright and may not be reproduced without obtaining prior 
permission from the Editor. Opinions expressed by contributors are not necessarily those of the Editor or proprietors 

-NOTICES- 

THE EDITOR invites original contributions on construction of radio subjects. All material used will be paid 
for. Articles should preferably be typewritten, and photographs should be clear and sharp. Diagrams need not 
be large or perfectly drawn, as our draughtsmen will redraw in most cases, but all relevant information should 
be included. 
All Mss must be accompanied by a stamped addressed envelope for reply or return. Each item must bear the 
sender's name and address. 
TRADE NEWS. Manufacturers, publishers, etc., are invited to submit samples or information of new products 
for review in this section. 
ALL CORRESPONDENCE should be addressed to The Radio Constructor, 57 Maida Vale, Paddington, 
Telephone CUN. 6518. London W.9. 
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A HIGH STABILITY T9 

VHF MIXER/OSCILLATOR 

UNIT By H. E. SMITH, g6uh 

Nothing revolutionary is claimed 
in the design of this unit, but it will 
be found ideal for the operator who 

likes to experiment with pre-amplifier stages. 
The low impedance co-axial input may be 
coupled to any type of pre-amplifier. 

The oscillator is extremely stable, and in 
operation compares very favourably with 
any crystal controlled oscillator (after the 
initial warm-up period of about 10 minutes). 
Two 6J6/ECC91 valves are used, the first 
being a push-pull oscillator of the Colpitts 
type, the second being a push-push mixer 

structing this unit. First, the oscillator 
valve and coil must both be well screened 
from the mixer stage. The amount of oscil- 
lator injection via the two coupling conden- 
sers is just about right for efficient and noise- 
free mixing, and if any random coupling 
is allowed to exist between the two circuits, 
the weak-signal performance will be spoiled. 

Secondly, the feed resistor to L2 should be 
soldered at the exact centre of the coil, and 
all components associated with the oscillator 
should be distributed symmetrically around 
the valveholder. This same rule applies to 

Screen IO kn 
A/WVW- 

+ 250V 

1— 

T© 

OA3 022pF 
iskn 

ToX ikn 

i 
8 pF '////. 

20 C3 2pF 
—Ihr 

L3 iokn lOpF kO 

r 
C5 

rr L2 
Osc. ' V2 

Mixer lOkH 
—VWW 11 

C4 C2 son 
T 

2pF IO pF 

To Y 
pre-amp 

To main Rx 

A high stability VHF mixer-oscillator. 
FIG.t. THE CIRCUIT. 

with anode (IF) coil well decoupled, which 
eliminates the last traces of modulation hum. 

There are several important but simple 
points which must be observed when con- 

the leads from the mixer coil to the valve- 
holder. In other words, keep everything 
balanced. The two oscillator coupling 
condensers should have exactly the same 
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length of lead on each, and both should be 
mounted the same distance away from the 
chassis. 

Oscillator Coil Assembly 
4 turns of No. 16 swg tinned or silver- 

plated wire, f diameter, turns spaced^", 
self-supporting and soldered directly to the 
tuning condenser, will provide for an IF 
of between 10 and 30 Mc/s when trimmed 
by a 3-30 pF Philips trimmer (or equivalent). 
The tuning condenser C5 was an air-spaced 
Polar trimmer with i" spindle, with all 

C2 

plates, except one fixed and one moving, 
removed. The two remaining plates are 
arranged to have double spacing between 
them, i.e., approx. fs". This resulted in a 
variable capacity of approximately 1.5 to 
3.5pF, and, with a 0-100 degrees dial, the 
2 metre band is spread out over 10 to 90 
degrees. (Note: It would probably be 
better to use a split-stator type of condenser 
for this job, with the rotating vanes earthed. 
There would then be no necessity to use 
insulated couplings to bring the spindle out 
to the front panel, as we had to do in this 
instance). 

Mixer Coil 
This is once again No. 16 swg wire, 4 

turns spaced k" apart on a f former tuned 
with a dust-iron plunger. 2 turns of the 
same gauge wire, insulated with systoflex, 
are wound over the centre of LI, and are 

taken, via a short length of low impedance 
co-axial cable, to a socket on the chassis 
(input from the pre-amplifier). Once this 
circuit has been peaked for maximum hiss 
at approximately 145 Mc/s, there is no need 
for any further adjustment. 

IF Coil 
The number of turns on this coil are 

dependent on the IF chosen. For an IF 
of 30 Mc/s we used a f" former wound with 
12 turns of No. 24 enamelled wire (close- 

-ax 
socket 

RC43& 

wound) tuned with a dust-iron plunger. 
The coupling coil, wound with the same 
gauge wire, insulated with sleeving, consisted 
of two turns overwound at the HT feed end 
of the coil. This is connected to another 
short length of co-ax, which feeds the main 
receiver. The decoupling circuit is most 
important, and with an HT voltage of 250, 
the 15kn resistor provides just about the 
right amount of voltage on the mixer anode 
for minimum mixer noise. 

Trimming 
Unless you are blessed with a signal 

generator, there is no easy road to "finding 
the band." This will need some little patience, 
but if you have followed the instructions 
regarding coil sizes, etc., you will at least 
know that the band is obtainable. Trim the 
IF first. Set the main receiver to the IF 
you have chosen to work with, and trim 

[continued on page 355 

L2 (above chassis) ^ turns 
4 turns self supporting 

12 turns 2 turns 2 turns 

■ . 
- - - 

C4 ■ --  CZ 
v2 L3 VI 

(6J6) (6J6) 

OA3 
labtliser 

8uF 

Co-ax socket 

FIG.2.. UNDER CHASSIS LAYOUT OF MAIN COMPONENTS 
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The circuits presented in this series have been designed 
by G. A. FRENCH specially for the enthusiast who 
needs only the circuit and essential relevant data. 

No. 38: Obtaining; AVC Bias from an Infinite Impedance Detector 

WHILST THE INFINITE IMPEDANCE detCC- 
tor is of great use in high fidelity 
equipment, it suffers from the con- 

siderable disadvantage that it cannot be 
employed to provide an AVC control 
voltage. 

HTt 

INPUT 
R2 C2 

MMrll 

I OUTPUT 

I 
"/// 

CHASSIS 
RC420 

A typical infinite impedance detector is 
shown in Fig. 1. It functions by reason of the 
fact that pulses of anode current corres- 
ponding to the positive peaks of grid voltage 
are passed by the valve. The AF voltage 
built up across the RC circuit, Rl-Cl, 
consequently follows the modulation envelope 
of the impressed signal. Since the grid does 
not draw current, the input impedance 

approaches infinity; with the result that the 
tuned circuit feeding the grid is not damped 
or loaded. 

As will be seen, the cathode of the valve 
is always at a potential which is positive 
with respect to chassis. This potential rises 
  according to the ampli- 

tude of the received 
carrier. The voltage at 
the cathode is, there- 
fore, diametrically op- 
posed to that which 
would be needed for 
AVC control. 
An Additional Diode 

It is possible to obtain 
AVC bias from the 
tuned circuit feeding the 
detector by fitting an 
additional diode. This 
could be connected 
either to the tuned cir- 
cuit itself or, assuming 
an IF transformer, to 
the previous anode. 
Unfortunately, the 

" diode would at once 
cause a load to be placed upon the tuned 
circuit or transformer, and one of the advant- 
ages of the detector —its infinite input 
impedance — would be cancelled. 

In this month's Suggested Circuit, which 
is illustrated in Fig. 2, the additional diode 
is fitted, instead, in the cathode circuit of the 
detector. This is done by connecting the 
primary of an additional IF transformer 

Fig. I 
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HT + R5 
mrn— 
2Mn 

R4 
2 MO 

C3 OO 

INPUT y ■ SUUBl 

R2 .. —pMWv—II 
20iin -O! 

ici ^ 
T300 

PF 

R3 AF iOO I MO OUTPUT 

/ZW 
AVC CHASSIS 

Fig. 2 
RC42I 

between thefcathodc load resistor and its 
by-pass capacitor. Whilst the transformer 
primary will not interfere with the AF 
characteristic of the RC circuit, it will at 
the same time have built up across it most 
of the RF appearing at the cathode. In 
addition, it will not cause the grid circuit 
of the detector to be loaded in any way at all. 

The secondary of the additional IF trans- 
former is connected to a diode rectifier 
which provides AVC bias in the conven- 
tional manner. 

Practical Points 
The circuit of Fig. 2 should not prove 

difficult to apply in practice. It is possible 
that the performance of the circuit may be 
improved if a further capacitor of some 
50pF is connected across R1; although this 
might, of course, cause a drop in AVC 
voltage. The point is experimental. The 
additional capacitor will cause detuning of 
the IF transformer primary. 

Due to the fact that the RF appearing 
at the detector cathode consists of pulses 
of current, it may be found that a higher 
AVC voltage is obtained when the IF 
transformer secondary feeding the diode is 
connected one particular way round. This 
point should be checked by temporarily 
reversing the connections from the trans- 
former secondary. 

It will be noted that the values of R1 and 
R3 are in the ratio of 10:1. This ratio will 
prevent negative peak-clipping for modula- 
tion depths of up to approximately 90 per 
cent. 

It should be pointed out finally that, in 
its practical form, care should be taken to 
ensure that the cathode and grid tuned 
circuits are adequately screened from each 
other, and that all connecting leads are kept 
short. 

TELEKIT SUPPLY 
CHANTRY LANE WORKS 
Chantry Lane, Bromley, Kent 
Telephone RAV 5845 
NEW Earphones. 150 ohms, 8/6 pair. 
BUZZERS, new (miniature) Chrome Plated, 
6 or 12 volt (Twin Coil), 3/- each. 
NEW 4" or 5" Goodmans Speakers, 13/-. 
CHOKES, I0H, 60 m/a, 4/-; I5H, 80 m/a, 6/-. 
VOLUME CONTROLS, i, *, I Meg, with 
S.P. switch, 4/-, less switch 2/9 each. 
BELLING LEE, 5-pin plugs, and sockets, 1/6. 
TRANSFORMERS, All types. Prices on 
application. 
VALVES, New and Surplus. Guaranteed. 
CVI8I 61- VR2I 3/- 6V6 7/- 
50L6 7/6 6K7 4/- OZ4 4/- 
IT4 6/6 IS5 6/6 3V4 6/6 
6K8 91- 6AC7 5/- I2A6 5/- 
6SH7 6X4 7/6 6A8 8/- 

(soiled) 51- 6B8 6/- 6BE6 8/6 
6BA6 8/6 6J5 5/- 3Q4 8/- 
EF50 51- 6AM6 6/6 I5D2 4- 
IL4 5/6 6BW6 8/- I2AT7 7/- 
AL60 4/6 7S7 6/- W77 7/6 

7H7 6/- 
Please send us your enquiries for Valves and all 

Radio Parts, etc 
When ordering, please mention .... 

RADIO CONSTRUCTOR 
and enclose 6d postage 
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In which J. R. D. discusses Problems and Points of Interest 
connected with the Workshop side of our Hobby based on 

Letters from Readers and his own experience. 

OVER THE LAST FEW MONTHS I have 
been receiving letters from many 
readers concerning the question of 

detectors for high-fldeMty receivers. As 
these readers point out, the BBC is now 
transmitting on Medium and Long waves up 
to a modulation depth of 80 per cent and 
more, with the result that it is difficult to be 
certain whether any distortion introduced 
by such heavy modulation is introduced 
in the receiver or in the transmitter. At 
the time of writing, the question of dis- 
tortionless detection of BBC transmissions 
is the subject of a series of letters in the 
correspondence columns of a contemporary. 
It can be seen, therefore, that the BBC's 
pohcy, of allowing heavy modulation is 

M 

20bri 
WWW 

OOluF AF 

I I C2 250 
kn 

I 1 
200PF DOPF 

RC422 
Fig. 1. A conventional diode detector 

causing quite a little unhappiness amongst 
those listeners who are interested in really 
faithful reproduction. 

Transmitter or Receiver? 
The first thing to consider when tackling 

the problem of high modulation depth 
transmission and reception is whether the 
distortion lies in the transmitter, the receiver, 
or both. 

So far as I can see, increasing the modula- 
tion depth at the transmitter is almost 
certain to increase distortion, even if only 
by a very small amount. However, BBC 
engineers are notoriously painstaking and 
persevering, and I think we can be fairly 
certain that they would keep the distortion 
introduced by high modulation to as low 
a Unfit as possible. They have, furthermore, 
the moral advantage of right on their side. 
Modulation depth, they say, has been 
increased to counteract interference from 
powerful Continental stations. 

So, really, we are faced with the alterna- 
tives of high modulation, with possible 
attendant distortion, and lower modulation 
with almost certain interference. Of the two, 
I think it is fairly safe to say that the first 
is the more preferable. 

Having (albeit a little grudgingly!) exoner- 
ated the BBC, and having assumed that the 
programmes transmitted are as free from 
distortion as is possible, let us now examine 
our receivers. It is here that we may get 
something of a shock. 

Fig. 1 shows the circuit of a conventional 
diode detector; one, indeed, that has been 
looked upon as an "Old Faithful" for 
many, many years. Such a circuit will not 
give a great deal of distortion at, say, 40 
per cent modulation. When we step the 
modulation up to 80 per cent, however, 
distortion may not become just merely 
noticeable; it may become downright un- 
pleasant. Such distortion will be particularly 
evident on high notes and transients, and 

312 THE RADIO CONSTRUCTOR 

it will almost always be caused by negative 
peak-cUpping in the CR circuit used for 
filtering the detected AF. 

Negative Peak-Clipping 
To appreciate how negative peak-clipping 

may occur, let us examine the circuit shown 
in Fig. 2. This represents a diode detector 
stripped down to its essentials. To facilitate 
the process of explanation, the diode load 
has, this time, been connected between the 
diode cathode and chassis. The modulated 
signal is applied by the tuned circuit to 
chassis and to the anode of the diode. 
When the top end of the tuned circuit is 
positive the diode conducts, charging the 
capacitor C. When the top end of the tuned 
circuit is negative the diode does not con- 
duct, and the capacitor discharges into R. 

Fig. 3 shows the process graphically. In 
this familiar diagram, the modulated wave- 
form at (a) is rectified by the diode; the 
resultant signal, illustrated in (b), appearing 
across the diode load. Note that, between 
positive half-cylces of RF the capacitor 
discharges into the resistor, (as happens, 
for example, between points A and B in 
the diagram), until the next positive RF 
half-cycle appears and charges the capacitor 
up to peak value again. (The irregular 
outline of Fig. 3 (b) is due to the fact that, 
for purposes of illustration, the carrier fre- 
quency is shown as being much lower than 
it would be in practice). 

Now, what happens if the values of C and 
R are made such that the capacitor can only 
discharge slowly between successive half- 
cycles? This will not worry us between 
points C and D in Fig. 3 (b), because the 
capacitor is being charged up by the diode 
to a higher voltage at each half-cycle. 
Between points E and F, however, the voltage 
at the cathode of the diode is falling, and, 
if C cannot discharge into R quickly enough 
to "follow" the cathode voltage, there will 
be distortion. An approximate idea of the 
distorted waveform is given in Fig. 3 (c). 
It will be seen that the distorted part of the 
curve appears when the diode cathode 
voltage is falling. Hence the term "negative 
peak-clipping." 

Critical Values 
It may be seen from the above that the 

values of C and R are of considerable 
importance if we are to achieve distortion- 
less reproduction from a diode detector. I 
have been carrying out a little investigation 
of my own into this matter and, by making 
several assumptions that can be fairly com- 
fortably met in high-quality receivers, am 
able to show that there is a limiting value 
of CR in the circuit of Fig. 2 above which 
distortion is almost inevitable. 

Fig. 4 shows the AF voltage appearing 
across the cathode load of a diode using 
the circuit of Fig. 2. The waveform of this 
voltage is, of course, practically identical 
with that of Fig. 3 (b), with the exception 
that the RF half-cycles are not shown. 

■ r 

I 

T 

RC423 
Fig. 2. Equivalent circuit of the detector, 
illustrating the importance of C and R 

The peak voltage of the waveform is vi 
volts, and its average voltage (measured 
from the point where the AC voltage is 
zero) is vz volts. The waveform is that of a 
sine wave and there is no distortion. Its 
frequency is f cycles per second. 

We will need to assume that the resistive 
value of the diode load is very much higher 
than the internal resistance of the diode, 
and that the resistance offered by the diode 
remains constant over the half-cycle during 
which it conducts. We can satisfy the first 
assumption by giving the load resistance a 
value of some 250 kO or more, and the 
second by applying the RF to the diode at 
a fairly high voltage. We will have to 
assume also that the impedance of the RF 
source, in this case the tuned circuit, is 
negligible so far as AF and DC are con- 
cerned. This latter assumption is readily 
met if our tuned circuit is the secondary of a 
conventional IF transformer. 

Having proceeded so far, let us examine 
Fig. 4. As it stands, the values of C and R 
are such that C can discharge sufficiently 
quickly into R at all points of the cycle, 
thereby allowing the voltage waveform 
across R to follow that of the modulation 
envelope. 

Let us now gradually increase the value of 
C until it is just on the threshold of being 
too large to allow the capacitor to discharge 
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into R quickly enough at the steepest part 
of the AF cycle. It can be seen that this 
state of affairs will be encountered at the 
point where the sine wave voltage is falling 
at its greatest speed. In Fig. 4, the point 
at which the sine wave voltage is falling at its 
greatest speed is at P, on the line AB; 
that is, at the point where the AC voltage is 
equal to zero. 

Time 

© 

C D A B E 

1 

Time 

Equal Rates 
At this juncture it would be advisable to 

use more concrete terms. So let us re-word 
the conclusions of the last paragraph to 
state that we are considering the case where 
the rate of change of voltage of the sine 
wave at point P is equal to the initial rate 
of change of voltage across C when it dis- 
charges into R. We refer to the initial rate 
of change of voltage across C because this 
is the only time during the whole cycle when 
the capacitor has been expected to discharge 
into the resistor at a rate dependent solely 
upon the values of C and R. Previously, 
the voltage was "held up," as it were, by the 
diode cathode. If we evaluate these two 
rates of change, we will be able to find the 
limiting values of C and R. 

Our reference books tell us that the rate 
of change of voltage of a sine wave at zero 
voltage is given by 

Ri=2TtfV volts per second, 
where Ri is the rate of change, V is the peak 
voltage, and f the frequency. Therefore, in 
the case of Fig. 4, the rate of change will 
be given by 

Ri=27rfvx volts per second. 
The initial rate of change of voltage 

across a capacitor discharging into a resistor 
is given by 

R2 = 
CR 

-volts per second, 

where R2 is the rate of change, E is the 
initial voltage, and C and R are measured 
in farads and ohms respectively. In Fig. 4, 
E will be equal to vz; and so we obtain: 

Time 

Distorted 
waveform True 

waveform 

FIG.3. 

Fig. 3 (a) An amplitude-modulated signal 
(b) The signal after detection 
(c) Distortion introduced in the 

signal by too high a value of 
CR. 

R2=- V2 
CR volts per second. 

As we are considering the case where Rj 
is equal to R2, we may now reach the follow- 
ing: 

2-fv' = -^- 
This may be rewritten: 

V2 CR=- 

However, 

2TCfvi 

VI 
V2 

is equal to the modula- 

tion depth (see Fig. 4). If, therefore, we 
represent the modulation depth (as a fraction, 
not as a percentage) by the letter K we may 
further rewrite the equation as follows; 

1 CR = 2TcfK 
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A Practical Example 
It would be interesting now to see what 

values of C and R we can obtain under 
practical conditions of reception. 

Let us start off, therefore, with a stringent 
but, nevertheless, representative set of 
requirements. We wish to produce a detector 
circuit which will not introduce negative 
peak-clipping for all frequencies up to 10 
kc/s. The modulation depth will be four- 
fifths (i.e., 80 per cent). 

Using these figures, we obtain: 

1 
CR=- 

27rfK 
1x5 

27tx 10,000 x4 
1 

16,0007r 

If we decide to use the conventional value 
of 250kn for the diode load resistor, we then 
obtain: 

1 
C=- 

we could go with safety), this would allow 
us to increase C to a value of approximately 
130pF. 

i 
E V2 

Time Slp^e indicating 
initial rate of 
change of voltage 
across CR 

FIG.4. 

16,000n x 250,000 farads 
= 80pF (approx). 

Some Solutions 
80pF is not a large capacitance by any 

means, and it will at once be realised how 
the apparently harmless circuit of Fig. 1 is 
capable of causing a considerable amount 
of distortion; this being especially true of 
high notes at high levels of modulation. It 
must be remembered that, in Fig. I, both 
C1 and C2 are effectively in parallel across 
the diode resistor so far as AF is concerned; 
and that the total capacitance is nearly 
equal to 300pF. Which is a lot more than 
80pF! 

At the same time, it is essential to have a 
reasonable amount of capacitance across the 
diode load, or we will not be able to filter 
RF away from the succeeding AF stages. 
We must remember also that there are 
residual capacitances to consider, including 
the input capacitance of the subsequent 
valve. 

One way of increasing the permissible 
parallel capacitance consists of reducing the 
resistive load. Thus, if R is halved, C may 
be doubled. This will still maintain the same 
limiting value of CR. 

This is not a very useful solution, however, 
because if we reduce R to too low a value, 
we will be introducing distortion from other 
causes. If, in the case just quoted, we were 
to reduce R to 150kfl (probably as far as 

Fig. 4. Illustrating a condition in which 
the initial rate of change of voltage of 
CR is equal to the fastest rate of change 
of voltage of the sine wave 

Another method of attack would be to 
increase the value of the series resistor in 
the RF decoupling circuit. The circuit 
shown in Fig. 5 is due to J. D. Herring and 
appeared in Wireless World for September, 

,1 

220b0 
5pF 

250b0 AF 47k a sopFS 

///// 
5C426 

Fig. A high-fidelity diode detector 
circuit (see text) 

and it will be seen that it uses a very low 
value of C. To prevent confusing the issue, 
I have not referred to AC/DC diode load 
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ratios in this article, but I would like to 
mention that Mr. Herring estimates that 
this circuit gives an AC/DC load ratio "of 
95 per cent, at the highest frequency likely 
to be transmitted at a high modulation level." 
He states also that this circuit has proved to 
be completely satisfactory. One would have 
to be careful, however, to keep the r.sidual 
capacitances in the circuit low in order to 
prevent top-cut. 

A Perfect Solution ? 
Personally, I have my own solution to the 

problem; this being one which I hope to be 
able to implement at some time in the 
future. It consists of increasing the frequency 
of the IP's. 

If we tie ourselves down to 465 kc/s as the 
intermediate frequency of a high-quality 

receiver, we will always have trouble at the 
detector stage. But, by the simple process 
of increasing the frequency, we can at once 
reduce the value of the necessary by-pass 
capacitors across the diode load. Further- 
more, increasing the IF has the result that 
the impedance of the series resistor in the 
diode filter circuit increases also. 

It must be admitted that, apart from 
local-station listening, working at a high 
IF will definitely introduce problems of 
selectivity, especially in our present crowded 
broadcast bands. The answer to that part- 
icular problem could consist of constructing 
a receiver which employed the conventional 
number of stages of IF amplification at 
465 kc/s; and which then employed a second 
frequency-changer to alter the frequency to, 
say, 3 or 4 Mc/s for final application to the 
detector. 

The VOYAGER 

By FRANK A. BALDWIN, a.m.i.p.r.e. 

A 5-valve Communications Type TRF receiver using 
Eddystone plug-in coils, Mullard B8A valves, and 
incorporating a Noise Limiter and Audio Filter. 

THIS receiver has been designed and 
constructed for those enthusiasts who 
prefer using modern miniature com- 

ponents and plug-in coils. The advantages 
of these components are too well known to 
require discussion here; be it sufficient to 
state that maximum efficiency has been 
achieved in this design mainly as a result 
of their use. 

Preliminaries 
The completed receiver is shown on the 

front cover, and the various illustrations 
in this article adequately explain the physical 
lay-out both above and below the chassis. 
Panel and chassis drilling details are given 
in Figs. 1 and 2 respectively. Before opera- 
tions commence, however, various modifica- 
tions to the steel cabinet (supplied by Kendall 
and Mousley), are required in order to obtain 
a lift-up top — which is required in order 
to change coils. The cabinet sides, top and 
bottom are inter-changeable merely by 
removing the fastening screws and re- 
assembling. The bottom of the cabinet 
should first of all be removed, reversed 
(i.e., inner surface to become the outer so 
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that the cabinet now stands on two runners), 
and the perforated rear panel should be 
inter-changed with the top. What has now 
become the top panel should be affixed to 
the rear panel by means of two small hinges 
(available from tie local hardware store). 
Fitment of these hinges is a simple matter 
and should present no difficulty to the 
average home constructor. A small knob 
is then fitted to the lid (see illustration) to 
facilitate easy accessibility when coil changing. 
Once the aluminium pane! and chassis have 
been drilled, etc., both sides of the former 
and the top and sides of the latter should 
be painted with "Panl" (see small advertise- 
ments), in order to impart that professional 
look to the receiver and as an added protec- 
tion to the metalwork. 

Circuit 
This uses the following valves — RF 

Stage, EF41; Detector, EF41; First Audio 
Stage, EF40; Output Stage, EL42 and 
Rectifier, EZ41. The Noise Limiter incor- 
porated in the Audio stages utilises two 
Mullard OA60 Germanium Crystal Diodes 
which, although primarily designed for use 
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as a Video Detector with a maximum 
continuous inverse voltage of 25 volts, work 
extremely well in the circuit as shown. 

The Audio Filter choke is an Osmor type 
QC1 RF Choke. The use of this type of 
choke has definite advantages in that it 
works very efficiently, is physically small 
and thus occupies very little space and, 
in addition, is much cheaper than the usual 
inter-valve transformer used for this purpose. 

RF Stage 
The aerial input is via C1 — a 25pF split 

stator — and this effectively matches the 
impedance of the aerial to the receiver over 
the entire frequency coverage. In operation, 
this is adjusted to give the best signal-to- 
noise ratio on the particular frequency in 
question. C3 is the RF trim control. RF 
gain is by means of the variable resistor R5 
in the cathode circuit. The valve is a Mullard 
EF41 — a variable-mu RF pentode in which 

the entire electrode system is internally 
enclosed in a metal shield, thus obviating 
the need for a metal screen. As an 
RF amplifying valve, the EF41 is particularly 
suited to sets designed to include short 
wave bands. The RF choke, an Osmor 
type QCI, mounts vertically on to the chassis 
by means of a single fixing bolt. The RF 
output is fed via C6 into the coil primary of 
the Detector stage. Note the under-chassis 
screening between the RF and Detector stages 
— this effectively prevents any interaction 
between the two RF chokes. 

Detector Stage 
This stage incorporates a further EF4I 

RF pentode, which has been found to work 
extremely well a,s a leaky grid detector. 
Owing to the fact that the Eddystone minia- 
ture plug-in coils have their windings all 
internally connected to an earth pin, reaction 
is obtained by varying the screen grid 
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The "Voyager" — Above-chassis View 
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voltage. The values of R9, 10, 11 and 12 
have been carefully chosen to ensure that 
smooth reaction is present throughout the 
receiver coverage. The values of CIO and 
C11 are also important in this respect. Using 
the values shown in the component list, the 
Detector will be found to be completely 
stable, and careful operation of Rll will 
allow the circuit to slide gently into oscillation 
at will. The output of the Detector stage is 
fed via C15 into the grid of V3. 

First Audio Stage 
In this stage the EF40 AF pentode has 

been specially selected as it was designed 
for use in high sensitivity amplifiers; hum, 
microphony and valve noise are reduced to 
a very low level. It has a straight character- 
istic and a slope of 1.85 mA/V. Component 

values have again been chosen for best 
performance, and LF instability is con- 
spicuous by its absence. The suppressor 
grid is connected externally to the cathode. 

Output Stage 
The input to this stage is via the audio 

gain control R17. The remaining components 
in the grid circuit are the Noise Limiter and 
Audio Filter respectively. Dealing first 
with the former, R18 is the manual control, 
and adjustment of this towards the maximum 
setting provides a high degree of audio 
pulse limitation. In the prototype receiver, 
distortion at the maximum setting is extremely 
small, C19 and C20 being the critical 
values in this respect ■— some variation of 
values by constructors is therefore admis- 
sible here. 
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>!■ l3/4 -4*-l3/4 'I* l3/4— 

FIG. I. PANEL DRILLING DETAILS. 

Mains transformer 
I0JIIIIIIIIIIIIIIIIIIIIIILM 

FIG. 2. CHASSIS DETAILS. 
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The Audio Filter follows normal practice 
except that an RF choke is utilised, and this 
component is mounted above the chassis 
and directly behind its control — R21. 
This circuit works extremely well, the effect 
being most marked on CW signals and 

particularly where several such signals are 
received at the same time. With the Filter 
in circuit, it is a comparatively easy matter 
to read the required transmission. 

In the anode circuit, the output trans- 
former is of particular importance in that a 
correct matching must be made to the EL42 
(see component list). This valve is a low 
consumption output pentode, the heater 
current being only 200 mA. The maximum 
output of 2.8 watts has been achieved in the 
circuit shown. Insertion of the headphones 
into circuit automatically mutes the speaker, 
which is separate from the receiver, the 
output being brought through the chassis 
back-drop (see illustrations). 

Power Pack 
The EZ41 full-wave rectifier is specified 

here. The heater current of this rectifier 
is only some 0.4A, and it is capable of deliver- 
ing up to 60 mA HT current. The heater 
voltage is obtained from the common valve 

heater supply. The 1 watt resistors R25 and 
R26 have been included to avoid momentary 
flashover between anode and cathode. 

It was considered wise to incorporate 
these resistors in view of the fact that many 
intending constructors may choose to utilise 
a mains transformer other than that specified. 
Should the specified transformer be included, 
these resistors may be omitted. 

General Remarks 
Fig. 1 showing the panel drilling details 

is complete except for the dial and drive 
assembly. This has been omitted for the 
reason that this assembly is adjustable with 
respect to height from the chassis deck in 
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order to accommodate various sizes of 
tuning condensers. 

Fig. 3 shows the complete circuit diagram 
which, together with the component list 
and illustrations, provides complete data on 
the construction of this receiver. 

The gold coloured decoration shown on 
the front panel and cabinet sides consists 
of two strips of metal speaker mesh, suitably 
cut to size, and bolted to the cabinet itself. 

Conclusion 
On completion, The Voyager will be found 

a pleasure to handle with a performance in 
keeping with its looks. Provided the circuitry 
is closely followed and a sound mechanical 
design adopted, no trouble will be experienced 
by the intending constructor. 

NOTE: Some of the valve base pins are 
internally connected although not shown 
in the circuit diagram. It is important, 
therefore, that no valve holder tags be used 
for anchoring purposes. 

BOOK REVIEW 
TELEVISION RECEIVER DESIGN — FLYWHEEL 

SYNCHRONIZATION OF SAW-TOOTH GEN- 
ERATORS. By P. A. Neetescm. 153 pages, 118 
diagrams. Free 21 ?. Distributed in England by 
Cleaver-Hume Press Ltd., 42a South Audley Street, 
London, W.l. 
This volume is Book VIII.B of the Philips Technical 

Library, and is a companion work to the Monograph 
dealing with the design of television receiver IF stages 
reviewed in the June 1953 issue of this journal. The 
production of the book itself, and its contents, are 
fully in keeping with the high standard of the series. 

The principles of simple capacitive and inductive 
saw-tooth generators are briefly described in the 
opening chapter, and some comphcations that can 
arise with the inductive circuit are given notice. Some 
practical saw-tooth generator circuits are considered 
next and deal with blocking oscillators and multivi- 
brators. 

The greater part of the book is devoted to mathema- 
tical treatments of flywheel action resonant circuits 
and automatic phase control. In order to show how 

these principles can be applied to various types of 
saw-tooth generator, it is inevitable that the author 
has to describe in detail the operation of blocking 
oscillators, and multivibrators that work in the sym- 
metrical and asymmetrical modes. Herein can be 
found a considerable amount of design data that can 
be most useful in other apphcations, especially in the 
case of multivibrator circuits. 

Like other books in this series, this one will appeal 
to the design engineer of degree standard. The mathe- 
matics are rather too involved for those who do not 
possess a good knowledge of the Calculus. Those 
who can appreciate the author's treatments of his 
subjects will find that he deals at great length with 
various circuits and reaches his conclusions by logical 
argument from basic principles. 

There is a chapter devoted to the description of 
special valves which are applicable to the practical 
circuits given in the book, and it is to be noted that 
even though the emphasis is on developments by 
Philips of Eindhoven, these same valves are available 
in the British Mullard range. Norman Castle 

Can Anyone Help? 

Dear Sir, Could you please oblige me 
with some information regarding the ex-WD 
transformer marked Power Unit No. T484990 
—VA 14.6—PHI PER 50—Style 201053.— 
G. Robinson, 23 Ullswater Road, Ferryhill, 
Co. Durham. 

Dear Sir, Could anyone oblige me with 
the address in the U.S.A. of the makers of 
the Halford receivers. I would also like to 
buy or borrow the circuit, and any other 
particulars, of the Admiralty (Marconi) 
"F.H.B." receiver and associated power 
pack.—E. W. Hillier, 60 Randolph Avenue, 
London, W.9. 

Dear Sir, I wonder whether any of your 
readers can supply me with the circuit or any 
other gen of the Marconi receiver type RG34C 
—9 valves (KTW63's and KTZ63's), fre- 
quency range 1.2—22 Mc/s in five switched 
bands. The trouble is that the aerial input 
circuit has been modified for Direction 

Finding, and I want to change it back for 
normal reception.—W. Buchanan, 12 Carrick 
Park, Ayr, Scotland. 

Dear Sir, I am writing to see if you can 
give me any information with regard to the 
RAF R1116 receiver. I should like to know 
the front panel layout with regard to the 
controls, and also the valve line-up.— 
R. E. Bowgen, 83 Hall Place, London, W.2. 

Dear Sir, Would you be so kind as to 
spare half an inch of space to print a vote of 
thanks to all those readers who replied to 
my S.O.S. for details of the R3170A, which 
you published in the May issue. I have not 
yet been able to reply to all those who kindly 
sent me assistance. Incidentally, details of 
the U.S.N. Radar Chassis CPR-46AAT— 
made by Philco—would be very much 
appreciated.—E. Decottignies, 58 Leighcliff 
Road, I.eigh-on-Sea, Essex. 
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General 

Purpose 

PUBLIC 

ADDRESS 

AMPLIFIER 

By T. HATTON 

THE author decided to construct an 
amplifier capable of supplying all the 
normal requirements of PA work with 

reasonable quality. Most of the amplifier 
circuits available provided for maximums 
of about 25 watts, which was deemed to be 
insufficient for the purpose, while at the 
other end of the scale an American magazine 
gave details of an enormous audio frequency 
modulator to give 500 watts. The latter 
was rather too powerful to be harnessed to a 
loudspeaker, and the only alternative was 
to start from scratch, and design an amplifier 
to a suitable specification. 

A pair of Mullard EL37's seemed to be 
ideal for the output stage, and these were the 
only two valves which had to be specifically 
purchased for the amplifier. They will be 
seen from the valve tables to be capable of 
69 watts under fixed grid bias, or 45 watts 
when used with cathode bias. The amplifier 
was to incorporate as many refinements as 
possible, with microphone or gram input. 
These refinements included negative feedback, 
and a fairly complex tone control, and so 
the circuit of Figs, la and b was developed. 

Circuit 
It will be seen that the first stage is a 

microphone amplifier, and the pick-up is 
fed, via a circuit to compensate for the 
drop in bass of the records, into the grid 
of the next stage. 

Negative feedback is applied to V2, and 
may be either voltage feedback, from the 
anode of the following valve, or current 
feedback, which is achieved by omitting the 
bias decoupling condenser CIO. A third 
position of the switch Swl decouples the 
cathode, and gives no negative feedback at 
all. The degrees of feedback obtained are 
approximately 8 and 16dB, with the switch in 
positions 1 and 2 respectively. 

V3 is a twin triode, amplifying in cascade, 
the coupling between the two halves com- 
prising an ambitious tone control circuit. 
The second half of the double valve feeds 
a paraphase amplifier, V4, which in turn 
feeds the two EL37's, operated in class 
AB1. The EL37 is a most attractive valve 
to use for high powers on account of its 
high efficiency, and relatively small physical 
dimensions. Unfortunately, like most high 
efficiency valves, it is rather prone to parasitic 
oscillation, and demands accurate matching 
of the anode load for maximum power 
output. With reasonable care, however, it is 
possible to make the final stage quite stable, 
and provided the loudspeaker load is matched 
with a transformer which will transfer the 
correct impedance, at least nominally, the 
output should be very near its maximum. 
If the final stage does oscillate, it will be 
noticed as a great reduction in power, and, 
if within the audible range, will be heard in 
the speaker. It may be argued that a 
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324 THE RADIO CONSTRUCTOR 

"reduction" in output would scarcely be 
detected by ear, when a total of 50 or so 
watts is available, and one cannot be expec- 
ted to tell the diffierence between full power 
and three-quarter power when one has 
never heard what full power is like. There- 
fore a surer method of detecting parasitics 
will be suggested later. 

Design 
The input to the EL37's for full output 

under the conditions shown is about 60 
volts signal from grid to grid. When used 
with fixed bias, this becomes about 70 volts. 
The gain of the phase splitter, V4, may be 
assumed to be about 1.8 times, so the 
required input to V4 under conditions of 
maximum output will be 40 volts. Since 
R25 is lOkH, only 1/11 of this voltage will 
appear across R23, and so V4 will not be 
overloaded. The voltage gain of the second 
half of V3 will be about 15 times, so the 
input to its grid must be 3 volts. It is necessary 
to allow for about 18dB attenuation in the 
tone control circuit, so the input to the first 
half of V3 must be about H volts. It is 
also necessary to allow about 16dB loss for 
the negative feedback, and therefore the 
output from V2 will have to be about 12 
volts. Hence, assuming V2 provides a gain 

of 100, which is not very difficult to attain 
with a high gain pentode, the signal input 
to V2 for full output will be 0.12 volts. As 
the average gramophone pick-up output is 
in the neighbourhood of a volt or more, 
this gives plenty of margin for offsetting 
the attenuation of R21 when used for bass 
characteristic compensation. And since 

the input from a microphone is of the 
order of 0.01 volts, the gain of VI is con- 
siderably more than is necessary, and 
advantage could be taken of this by applying, 
as with V2, about 8dB of negative feedback 
by omitting Cl. 

Construction 
The original amplifier was built into the 

cabinet of the TR9 transmitter-receiver, 
which is fairly easily available on the surplus 
market. It was decided that the normal 
operating position would be upright, with 
the sliding metal drawer at the top. This 
drawer should be cut off about 2" down 
the sides, so as to leave only the top; then 
the sides may be bolted to the sides of the 
case, so that the drawer appears to be about 
i' open. This forms an effective ventilator, 
as both the EL37's and the 5U4 rectifier 
produce a good deal of heat. 

Qpcx MAINS dpsJon/off 
350V 

£ 
v5 5U4 OOI 030 EL37 IpF 

I 
350o o 

230V 
50~ 

MAINS 
P31 16 H 300m/A Aooon 

LOAD 
PLATE-TO- 
PLATE, 45 
WATTS 

iObO 
330 5V 270kQ 'tw r- 

026 I 
lOC^iFjJ 
25V T 

3A0 
R33 

BpF 
6W SOOV LS 6-3V 

5A R29 
MAINS TRANS 

(SEE TEXT) 
270kn 

6V-3A 
R32 

0 
32jJr 

iOkn SOO 
1 m/A 
FUSE 

PILOT 
LIGHT soov C29 

V6 OOI _37 IUF 

FIG.IB 
RC439 
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The amplifier was built into the top half 
of the case, and the power pack and output 
transformer were put at the bottom. Two 
separate panels were used, the upper one 
being bolted to the amplifier chassis, and the 
lower one merely bolted to tapped brackets 
at the side of the case, as the power pack 
was built directly into the bottom of the 
case without using a chassis. It is as well 
to put all the power pack components 
roughly in their positions before bolting 
any down, as the larger components may 
vary considerably in shape and size. 

The original layout is shown in Fig. 2, 
and may be used as a rough guide. It should 
be noted that the 5U4 is supported on 
insulating pillars, about 2%" high. 

More care must be taken with the upper 
deck, of course, and considerable thought 
went into determining the best possible 
layout, which is shown from the top in Fig. 3. 
The view from the underneath of this chassis 

chassis should be made of 18 swg aluminium, 
and the screens of 20 or 22 gauge aluminium^ 
or better still of copper. It is then very 
convenient for use as a sort of continuous 
earthing strip. The rear edge of the chassis 
rests on the edge of the metal bar which 
runs across the TR9 case. This bar is best 
covered in felt to avoid stray rattles. Both 
the upper and lower panels were made of 
18 gauge mild steel, but unless the constructor 
possesses an electric drill, it is easier to use 
aluminium. A drilling diagram is shown for 
the upper panel in Fig. 4. 

A pilot light and mains switch were 
mounted on the original lower panel, with 
the mains plug and fuses at the side of the 
case, under a hinged metal cover. It is 
also desirable to cut a pair of i" slots hori- 
zontally across the panel, to help with 
the ventilation. 

It should be noticed that all the electro- 
lytic decoupling condensers used were rated 

A 

I C30 
OOlpF 
VkV 

I R3I METAL RECT 
MM 
>2w 

iota 
R30 40V 270k n £h|Z AC 

EXTRA 
wINDINGoi IS 

E-L37 279 V6 70WATT 
O/P 

TRANS. 
fen 
R32 

otn 
C29 
'•OOIijF 

IkV 

HT SECONDARY OF 
TRANS RATED AT 

300mA 

FIG.5 
RC44I 

corresponds with the top view, and has 
screens which follow those on top, but are 
only 2" deep, plus a f" flange for bolting 
down. The screens above the chassis are 
all 5' deep. Space is very scarce, and the 
layout should be followed carefully. The 

at 500 volts working. 
If the constructor feels that the full output 

of 69 watts is desirable, it is necessary to 
run the output stage with fixed bias. The 
modification necessary is shown in Fig. 5. 
A larger output transformer will also be 
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needed, and a further winding giving 40 
volts at about 15 mA will be needed on the 
mains transformer. 

The mains transformer may either be 
bought, or wound at home. If bought, it 
should be rated at 350-0-350 volts at 250 mA 
(or, if it is proposed to run the EL37,s 
under fixed bias, at 300 mA), also 5V 3A 
for the rectifier heater, and 6.3 volts 5A for 

OOlpF 
(MICA) 

ki 
230V TO PU 
50~ INPUT 

2pF 
PAPER) 

I 
IjjF TO AMP 

FIG.6 
CHASSIS 

RC442 

the valve heaters. The job of winding the 
transformer effects a considerable economy, 
and is not such a difficult job as it might 
appear. The necessary winding data is set 
out below: 

Watts output of transformer: 134, there- 
fore assuming 85% efficiency, the input 
power is 158 watts. Required cross 
section of core is therefore 2.7 square 
inches. Turns per volt = 3. So primary 
turns (mains winding)=690, and primary 
current=0.7 Amperes, so wind primary with 
24 swg enam. copper. Similarly, HT 
secondary should be 2,100 turns with 
centre tapping, of 28 swg enam. copper. 
Rectifier heater winding: 15 turns of 18 
swg enam. copper. Valve heater winding; 
19 turns of 16 swg enam. copper. 
The total window space required for the 
windings is approx. 1J sq ins. 

It is best to make the bobbin out of 
sheets of paxolin cut to shape and well 
glued at the joints. This ensures better 
insulation to core than is obtained by using 
cardboard. It should be remembered that 
the bobbin, before being wound, should be a 
fairly loose fit on the laminations, as the 
weight of the wire will reduce the inside 
measurements considerably. The primary 
should be wound on first, then covered with 
either several layers of new greaseproof 
paper, or better still, a thin sheet of paxolin. 
A similar procedure should be adopted 
after the HT winding has been completed. 

Testing 
When finished, the power pack leads 

should be long enough to allow the amplifier 
to be tested outside its case. With no input 
to gram or mic., the amplifier should be 
switched on, and all the volume controls 
turned to maximum. Some hum will be 
audible, but at this output level a little hum 
is not normally noticed. It may be found 
that as the volume controls approach 
maximum, the amplifier becomes unstable. 
This indicates that either C4, 8, 15, or 16 
is faulty, and should be replaced. Since these 
are expensive items, the instability may 
possibly be disregarded, as the amplifier 
will not normally be used at such a high 
level of gain, even though full power may 
be used. It is best to replace them if possible, 
though, as signals may tend to shock the 
amplifier into instability. However, assuming 
the amplifier gives every mute indication of 
being satisfactory, the push-pull stage may 
now be balanced. With the amplifier switched 
off, the anode of V5 should be temporarily 
disconnected from the output transformer, 
and joined to the anode of V6. Also, a 
.01 (xF condenser should be joined from the 
live side of the heater wiring to the top of 
RI1. Both modifications are only temporary. 
When the amplifier is again switched on, 
a heavy mains hum will be heard in the 
speaker. Then adjust R36 till the hum is 
inaudible even with Rl 1 turned up to maxi- 
mum gain. 

The .01 jxF condenser may now be removed, 
and the anode of V5 restored to its original 
position. This adjustment must be done as 
quickly as possible, as one half of the output 
transformer primary is being seriously over- 
loaded. The next adjustment to be made is 
to put a DC voltmeter across R15, and 
adjust it to 3i volts. 

The amplifier may now be put into its 
cabinet, and its performance checked as 
follows: put an AC voltmeter from the 
anode of V5 to HT+, via a . 1 |j. F condenser. 
This can be done with the lower panel 
removed, using the connections to the 
output transformer. Then feed the signal 
as obtained from the circuit of Fig. 6 into 
the gram input. This will give an input of 
0.12 volts at 50 c/s, and it will be remembered 
that the input for maximum output at full 
gain should be just this voltage. The reading 
on the AC voltmeter should therefore be 
about 210 volts. If it is not possible to get 
full power with this input, replace the 2nF 
condenser by a l[xF. The input will then 
be 0.24 volts. If this will not give full output, 
the conclusion is that the output stage is 
not working properly, and is probably 
oscillating. All being well, however, the 
amplifier is now ready for use. 
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The 

44 UNIVERSAL'' 

RADIOGRAM 

A description by A. S. TORRANCE of the 
second of the two units, each complete in 
themselves, which make up the complete TV- 

Radio-Gramophone home entertainment 

THE most difficult situation that arose 
during the design of this instrument was 
the choice of a suitable record-changer. 

There are, of course, direct current types, 
but it is quite certain that the alternating 
current machines are more likely to have 
better regularity; and, too, the "Universal," 
the cabinets for which are essentially contem- 
porary in their style of unit furniture, was 
planned for modern ideas embodying three 
speeds and efficient record-changing. 

the final choice. For those on DC mains, an 
oscillator/converter specially designed for this 
changer is obtainable at a moderate price. 
This instrument, besides having three speeds, 
will change records of inter-mixed sizes. 

The Circuit 
Apart from the infinite impedance cathode 

follower stage, this AC/DC receiver is entirely 
conventional. The stage mentioned will read- 
ily be seen as being a high quality arrangement. 

V3 VI 
EFSO ECH8I 

CATHODE FOLLOWER FREO. DETECTOR CHANGER 
switch 

fuse 

5 4 _FL 
5 4 

V2 

1ST IF 
jn_ 
4 5 

V4 

4 5 

Mains 

-OO- 
fuse 

V5 V6 V7 V8 
ECC82 PL82 PL82 PY82 

PHASE SPLITTER 
m 

OUTPUT 
m 

OUTPUT 
m 

RECTIFIER 
—P)— 4/5 9 

* 
5 4 4 5 4 5 

All McMurdo valveholders BM9/U 

-Mains voltage dropper DK36/8- 

250 240 230 220 2IO 200 / 

■£ Connect externally 

Heater Chain and Mains Dropper Circuit 

CHASSIS MOUNTING END 

TVI^l 

After careful consideration it was, there- 
fore, decided to instal a pure AC type which 
would fulfil the above requirements. 

The B.R.S. "Monarch" record player was 

The greatest care "was taken in the design to 
achieve accurate phasing, and it is interesting 
to note that the Goodmans 10' elliptical 
speaker may be driven to its limits without 
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332 THE RADIO CONSTRUCTOR 

distortion, and with a degree of quality which 
has surprised many technicians. 

Construction 
The chassis is composed of five plates 

which are assembled around the turret (see 
photos.) This should occasion no difficulty 
and is, in fact, an obvious way of doing it. 

When installing the valveholders, study the 
photograph of the underside and the circuit 
for their orientation. Thus, VI will have 
pin 2 close to C3, and so on. 

Heater Chain Wiring 
This is completed as given in the circuit, 

and in the same order. 

General Wiring 
This is best achieved by wiring up one 

stage at a time; the placement of components 
is helped by the illustrations, in which a great 
many resistors and condensers have been 

identified by their circuit numbers. The five 
screened connections may be put in last of 
all; standard TV co-ax is very suitable here. 

Mains Switching 
Note that this is single-pole, and that it is 

the chassis side which is switched. This 
greatly assists in hum reduction. There may 
still be hum present if the mains plug is 
inserted incorrectly into its socket. 

.v. 

F ■ ■ : 
o ^ , « 

m 
- 

VOL.' ON/OFF | WAVECHANGE TUNE BASS TREBLE 

SWITCH R/G 

Front view of chassis- showing arrangement of the controls. On opposite page, two 
views showing location of main components 
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Chassis installed — 
showing disposition 
of the heater dropper 
and output 

transformer 

Record Player 
installation, showing 
the Woodwork which 
has to be removed. 
Note that this is 
effected from the top 

- 
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The installation 
completed and the 
cabinet top about to 

be replaced 
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Radio/Gram Switching 
A standard single-pole two-way rotary 

switch is attached to a small bracket on the 
chassis front (see photograph), and this is held 
into position by the bush nut on the volume 
control. 

The leads from the switch enter the chassis 
via the usual grommet. 

The Heater Dropper 
This component will be seen mounted at the 

rear of the chassis. This is convenient during 
testing, but it develops a great deal of heat, 
and readers are advised to finally mount this 
component at the rear on an extension 
bracket, so removing the heat further from 
the chassis and at the same time enabling it 
to dissipate more rapidly. 

Incidentally, there is plenty of room at the 
back of the cabinet for the oscillator/con- 
verter, if the latter is required. 

Output Transformer 
This can be seen in the illustration showing 

the chassis installation. A standard 5-pin 
connector is required for it; should any 
'howling' be experienced, either the primary 
or the secondary connections should be 
reversed. This condition is known as "out of 
phase." Note that both the chassis and the 
output transformer require fixing bolts having 
countersunk heads. 

Alignment 
The coil turret and the IF transformers 

(465 kc/s) are pre-aligned before leaving the 
factory, but if any serious defect in tracking 
or response is experienced it would be advis- 
able to have the receiver properly lined-up. 
Full alignment data is given in the literature 
supplied with each coil turret. 

Installation into the Cabinet 
This procedure is illustrated by three 

photographs, and the sections to be removed 
may be clearly seen. 

Remove the top, and then the four screws 
holding down the wooden support for the 
record player. Lay the cabinet on its side, and 
fix the speaker (with flexible leads attached) 
into position. Restore the upright position of 
the cabinet, and place the chassis in location 
with the spindle holes. Cut the spindles to 
the correct length, using the knobs as guides. 

Fit the glass dial protection, and fix down 
the chassis using bolts as mentioned above. 

On the underside of the record changer 
connect colour-coded leads to the PU solder 
tags and to the mains connecting wires (white). 
The latter should be heavily insulated. Check 
that the mains selector is correct. 

Recesses are provided in the wooden top 
for the springs, which when fitted considerably 

lessen any "rumble" effects. The springs are 
held in position by nuts and large washers; 
one nut is threaded on first, then a washer, 
and then another nut used for locking. Two 
additional screw holes are provided, but these 
should be ignored. Adequate information for 

®(D © ® (D 

Front 

Turret contocts. Note lettering of the contacts 
in sequence from front of turret 

COIL TURRET TYPE C.T.6. tvg/3 

its installation and operation is provided with 
each changer. 

Rumble 
If this effect is observed, a 500k O resistor 

should be soldered directly across the pick-up 
connecting tag strip on the underside of the 
record player. 

No pilot lights have been incorporated in 
the circuit, but miniature mains bulbs are 
obtainable and may be added if required. On 
no account should bulbs be tapped into the 
circuit. 

It is recommended that all literature 
appertaining to the "Universal" be placed 
into an envelope and pinned to the cabinet, 
so that it is available for any future servicing 
requirements. 

Precautions 
The remarks given in the TV section on 

safety measures are equally applicable to the 
radiogram unit, and should be observed at 
all times. 

Remember that the "Monarch" record 
changer is designed for AC inputs only, and 
must not be directly connected to a DC supply. 

Aerial 
The aerial input is completely isolated from 

direct connection with the receiver. In some 
areas satisfactory results may be obtained 
from the TV co-ax braiding, but a proper and 
separate aerial is best for optimum results. 
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Radio 
]VlisceUany 

Another r.s.g.b. exhibition — the 
seventh — has come, and gone. There 
was little which could be categorised 

as "new", and a number of the standard 
lines and established favourites were absent. 
This was regrettable, as I like to feel that 
this occasion is as representative as possible 
of amateur radio. It is intended to be a 
public one, and at no time of the year is the 
hobby more in the public eye. 

As always it was a great occasion for 
amateurs from widely separated regions to 
get together, and many must have found the 
visit worth while for this alone. David God- 
win (? a newcomer to the amateur market) 
exhibited a range of separately available 
foundation units which can be assembled as 
a TVI-proof table-top transmitter. Unfortun- 
ately they kept the bottoms screwed on, so 
visitors were not able to see much of the 
"works." Panda Radio also had their 
"Table-Topper" on show, and also a new 
low-power rig, the "Panda Cub." This 
table-top emphasis is markedly symptomatic 
of the trend in recent years. In amateur 
design the formerly popular 6-foot-odd 
rack-and-panel seems to be increasingly 
falling out of favour. Also in the fashion 
were our old friends, E. J. Philpotts Ltd., who 
had a couple of 3-tier table-top racks on 
show, one fully enclosed. Now the housing 
situation is getting a little easier, it is curious 
that amateurs are anxious to squeeze their 
stations onto a corner of the dining-room 
instead of spreading it around a spare-room 
shack. 
Home-made 

The Amateur Constructors Section was of 
great interest, and some very elaborate 
apparatus was on view. Many visitors must 
have wondered whether all of it worked as 
well as it looked. 

The standard of finish was extremely high 
and the marking of controls was of a high 
order. Modern transfers are most effective 
if carefully used. It wasn't many years ago 
that this column felt it necessary to urgently 
appeal for someone to market such transfers 
to fill a crying need! Despite the ambitious 
design and workmanlike construction, much 
of the gear was made "on the kitchen table." 

One or two of the cases had admittedly been 
to professional finishers for cellulosing, etc. 
The winning entries in the Ann Cup and 
Trophy Competition, held at Norwood a 
week earlier, were on show. I am told that 
they were then photographed, and it is 
hoped the pictures will appear in a future 
Bulletin. 

Talking of Society affairs, most readers 
will already know that the resolution to 
increase the subscription rate has at last 
been approved. A north-westerly member 
insisted on telling me that there was some 
resentment in that area — not at the increase, 
of course, but at "dictatorial methods" and 
"suppression of divergent views." He blamed 
apathy among the general membership, and 
wanted to bet me that less than a thousand 
members would trouble to vote in the coming 
Council election. The result will be known 
soon after this appears in print. I didn't take 
him on. After all, in less controversial years, 
the percentage who have voted has always 
been small. 
The Other Half 

The problem of radio and TV pirates is 
always with us. Apparently it always will 
be. Hence I make no apology for returning 
to the subject again so soon, but why do 
they do it ? 

During the recent Lords debate the possi- 
bility of raising the licence fee up to a fiver 
was again mentioned. I guess it must have 
resolved many a pirate not to get his name 
on the books. Once you take out a licence 
you have to make a false statement in writing, 
or move, when it comes to renewal time. 

What an enormous number they must still 
tot up to. During a recent detector van purge 
in the Brighton area, nearly 1,500 licences 
were taken out in four days. The normal 
weekly average for the district was only 
fifty licences. 

Six hundred of them were for TV— much 
easier to "detect" than steam radio. Locating 
a TV is comparatively a simple matter — 
when the set is working. The magnetic field 
from the line scan can be picked up nearly 
a hundred feet away on the second harmonic 
— 20.25 kc/s. Even so, the ordinary radio 
pirates were still in the majority. 
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Readers, like myself, who have come to 
regard sound broadcasting as old-fashioned 
(I have done practically no broadcast 
listening for four years now) must find it 
hard to believe that more ordinary radios 
than TV receivers are still being sold. This 
is proved by statistics; not culled from one 
of those Strange-But-True columns. 

Is further proof needed that one half of 
the world knows next to nothing about how 
the other half lives ? 
Programmes 

In the recent discussions on alternative TV 
programmes, a lot of people unqualified to 
publicly express any view did most of the 
talking. Much was made of the Horrible 
Example of American TV. Perhaps they 
haven't yet realised that many of the most 
popular programmes are American in origin 
and copyright. "What's my Line" is but 
one example. 

Has anyone examined the question in 
reverse? What do the Americans think of 
our programmes? Those who I have asked 
think they are very dull, and a few were 
positively embarrassed by the patronising 
earnestness of our documentaries. They had, 
at least, seen both the best and the worst of 
both systems. On every 'bus you can meet 
people who will tell you all about American 
TV— and they have never left British shores! 

B.B.C. TV can be rank bad. Fancy asking 
our American friends to judge it by the 
recent serial "Place of Execution." One 
critic said it was gruesome, slapdash and 
imaginatively impoverished. He was being 
generous. It must have made every intelligent 
viewer squirm. And that was a Saturday 
night high-spot! 

No one reasonably expects sparkle all the 
time. Nor is TV like a tap, ready to be 
switched on at any hour of the day or night. 
Programmes should be radiated at certain 
hours only — not continuously — and during 
those hours there should be one programme 
free from meddlesome busybodies. Like me, 
they don't know how the other half lives, 
and yet they would order other peoples' 
lives and plan their entertainment for them. 

When one considers it, it is amazing that 
if even only one half of the population want 
an alternative TV source, an interfering 
minority still feel themselves entitled to pre- 
vent them from having it. One might almost 
image that viewers are going to be compelled 
to look in. As the soap-box orator said, 
"The day is at hand when everybody will be 

able to do as they like. And those who don't 
will be made to." 

The Weak Spot 
Readers of American periodicals will 

remember that some years ago much was 
made of new techniques in the 
ruggedization of valves. American terms 
are often expressive, but I never felt 
quite sure what was meant by "ruggediza- 
tion." It might mean mechanical strength, 
new design reducing the amount of electrode 
welding or more rigid electrode construction. 
Expressive terms are not always self-explan- 
atory. I remember a "W" Amateur, then a 
G.I., writing to tell me he had been alerted 
for rotation as soon as he was de-hospitalised. 
I put my own interpretation on it, just as I 
did with ruggedization. 

Recently I have had the glass of no less 
than three B7G valves fracture within a 
month, making a total of five in all in the last 
year. Numerous other readers and friends 
have met with similar misfortune. The trouble 
seems to arise from contraction following 
cooling after switching off. At first I blamed 
the rigidity of the porcelain holders, until the 
trouble also occurred with the replacement 
paxolin-type holders. 

Since then I have decided that it must be 
due to faults in the glass. It seems that only 

a small stress on tiny surface scratches or 
crevices is enough to result in a fracture 
after the valve has run hot. As the blame 
does not appear to rest on the holders, the 
weakness would seem to lie in the differential 
contraction of the envelope and the internal 
glass "pinch." The glass support and the 
envelope are, of course, welded together. A 
similar weakness in the glass-to-metal seals 
would also be a source of trouble. I have often 
heard the holders blamed for breaks of this 
nature, but in my own case, and no doubt in 
many more than commonly supposed, they 
can be absolved from responsibility. 

The question has been of some concern 
to me as I have been gradually converting 
to the all-glass miniatures in recent years. 
Oddly enough, despite the vaunted ruggediza- 
tion, the valves of American manufacture 
have been far more troublesome, both in my 
own case and in those in which I have been 
able to personally investigate. I am wonder- 
ing how many other readers have kept a 
note of the makes of B7G-ers that have 
"feet of clay," and whether their experience 
matches up with mine. 

^ ^ % talks R.S.G.B. Exhibition — More 
about About Pirates—Ruggedization 
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Query Corner 

A Ridio Constructor Service 

for Readers 

Art of Soldering 
As a newcomer to the hobby of radio con- 

struction, I find difficulty in obtaining first-class 
soldered joints. Can you give me a few hints, 
please ? 

D. J. P., Slough 
On a number of occasions we have received 

pleas from readers requesting us not to make 
the magazine too technical. This month, 
therefore, our selections from the postbag 
have been made with a view to helping those 
who are just starting. 

Soldering is, itself, an art which has to be 
mastered if any degree of success is to be 
expected from a piece of newly-made equip- 
ment. There must be many constructors who, 
in their eagerness to complete and test the 
job, have paid insufficient attention to the 
soldering, only to be frustrated by a long and 
tedious fault-finding procedure. Dry joints 
are notoriously difficult to locate in a com- 
pletely assembled receiver. First, then, let 
us consider the choice of the soldering iron. 
Its size, shape and weight will depend largely 
on the size of the parts to be joined, and, as 
most of the joints will be between a thin wire 
and, say, a valveholder tag, an iron having 
a pencil bit is most suitable. These are avail- 
able from several manufacturers, and pro- 
vision is made for the bit to be renewed after 
a long period of use. For the heavier jobs, 
however, these small irons do not provide 
sufficient heat, and if it is desired to solder 
leads or small screens directly to a chassis an 
appreciably larger rcn will be needed. Thus 
the well-equipped workshop will have at 
least two held in readiness to meet most 
demands. 

Before use an iron must be tinned; that 
is, the working surface of the bit must be 
coated with solder. This is essential if the 
required transfer of heat from the bit to the 
work is to be efficiently achieved. If the bit 
is dirty, or the iron new, tinning is done by 

switching on the iron and allowing it to 
reach its working temperature, then running 
a file a number of times over the working 
surface of the bit so that the bright copper 
is revealed. At this stage a resin-cored solder 
is applied quickly to the bit before it has had 
time to oxidise; if necessary, the blob of 
solder can be spread by wiping it with a 
cloth. Once an iron has been tinned it 
should not require further attention for a 
considerable period of time. 

Now let us turn our attention to the work 
in hand and proceed to make a few solder 
joints. The first is to connect a piece of 
tinned copper wire to a tag on a valveholder. 
Providing the tag is clean and bright and 
perfectly free from grease, the copper wire 
may be passed through the hole and pinched 
back with a pair of pliers. This ensures a 
good mechanical anchorage and prevents the 
parts moving whilst being soldered. Next, 
hold the end of a length of flux-cored solder 
on the joint and apply the iron, removing 
the solder immediately sufficient has melted. 
The iron is held in position long enough to 
ensure that the solder runs freely over the 
joint. The wire should not be moved until 
the solder has completely solidified, otherwise 
a dry joint will occur. 

The success of soldering depends mainly 
upon having the parts clean, and if either the 
wire or the tags of the valveholder were 
tarnished, or greasy, a doubtful connection 
would have been made. Grease may be 
removed by wiping away with a cloth dipped 
in methylated spirits. Dirt is removed from 
wire with the aid of a piece of emery cloth. 
Tags are best cleaned by scraping with a 
sharp tool; it is not sufficient merely to 
produce a few scratches on the metal — the 
whole area to be covered with solder must 
be cleaned. If the solder behaves rather like 
a spot of water on a greasy plate, it is a sure 
indication that the surface needs cleaning. 
Remember that on a good joint the solder 
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will have flowed freely into all the crevices, 
and will solidify with a smooth surface. 

The foregoing procedure applies when an 
electric iron is used with a flux-cored solder; 
if a flame-heated iron is employed the pro- 
cedure differs only in one respect. As the 
iron is removed from the flame it is touched 
in a tin of resin or other suitable flux before 
being applied to the work. This removes any 
oxidisation which may have formed. 

Cabinet Resonance 
My recently-constructed radiogram is giving 

good results but for a rather annoying distor- 
tion which occurs on some of the lower notes. 
I have had the speaker examined, and I now 
believe the trouble is due to cabinet resonance. 
What can I do to prevent this effect ? 

D. Connolly, Leeds 
Cabinet resonance can produce a form of 

blurring on certain notes, usually in the lower 
register. When designing a cabinet the 
trouble can be minimised by employing a 
wide but shallow form. When applying 
corrective measures, however, steps must be 
taken to damp out the resonance. Some 
improvement can usually be obtained by 
lining the inside walls of the cabinet with an 
accoustically dead material, such as i" thick 
felt or Celotex board. If further improve- 
ment is required, as much of the bottom of 
the cabinet should be cut away as possible 
and a number of holes cut in the sides. These 
holes should be covered with material of a 
fine gauge to prevent the ingress of dust. 

Locating Faulty Valves 
When servicing a receiver which had low 

sensitivity, I suspected that one of the valves 
had low emission. Is there a quick check 
which can be made to ascertain whether or 
not the valves are functioning correctly? 

F. W. Williams, Catford 
Yes, the operating cathode current of each 

valve is a guide to its efficiency, and it may 
be measured without breaking the circuit 
if the following procedure is adopted. First 
take the universal test meter and measure 
the resistance between the valve cathode and 
chassis (cathode bias resistor), then switch 
on the receiver and, after it has warmed up, 
measure the voltage between cathode and 

Query Corner 

RULES 

(1) A nominal fee of 2/6 will be made for each 
query. 

(2) Queries on any subject relating to technical 
radio or electrical matters will be accepted, 
though it will not be possible to provide 
complete circuit diagrams, for the more 
complex receivers, transmitters and the like. 

(3) Complete circuits of equipment may be 
submitted to us before construction is 
commenced. This will ensure that com- 
ponent values are correct and that the 
circuit is theoretically sound. 

(4) All queries will receive critical scrutiny and 
rephes will be as comprehensive as possible 

(5) Correspondence to be addressed to " Query 
Corner," Radio Constructor 57 Maida Vale 
Paddington, London, W.9. 

(6) A selection of those queries with a more 
general interest will be reproduced in these 
pages each month. 

chassis. These two readings will enable the 
cathode current in milliamperes to be calcu- 
lated by Ohms Law, by dividing the voltage 
by the current and multiplying by 1000. If, 
now, the data on the valve in question is 
referred to, it will be possible to find out 
whether it be passing the calculated current 
at the measured bias. Providing the results 
are within 20 per cent it can be assumed that 
the valve is functioning correctly; if, however, 
a wider deviation is found the remainder of 
the electrode voltages (screen and anode) 
should be checked, and if found in order the 
valve must be suspected of being faulty. In 
this case it should be tested and replaced. 

This checking procedure is a simple one 
and can be quickly applied to each stage in 
turn. It is, of course, of great assistance if 
a circuit diagram of the receiver is available, 
as it provides a ready check for bias and 
screen resistor values. 

If a valve is operated in a resistance/capac- 
ity coupled stage its cathode current will be 
low, most probably in the region of 1 mA. 
This is a useful figure to bear in mind, as 
R-C amplifier operating conditions are seldom 
included in the valve-maker's abridged pub- 
lished data sheets. 

TRADE REVIEW 
The Teletron Co., of 266 Nightingale Road, London 

N.9., have favoured us with a sample of their Crystal 
Transformer Coil type HAX, designed for Medium 
Wave coverage with a crystal detector. 

This very fine and compact transformer has been 
specially designed for use with a Germanium diode, Bemg triple wound, it provides a high signal output 
together with maximum selectivity and minimum 

damping of the tuned circuit. The Q of this transformer 
is 100, with a gain of 33. A standard Aladdin type 
former is used, complete with dust-iron core, and it is 
fitted with a paxolin tag panel—altogether a very fine 
job which performed extremely well in a prototype 
receiver constructed by us. The price is 3/-, and it may be obtained direct from the manufacturer at the above 
address. 
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The 

ORPHEUS 

TAPE RECORDER 

PART 2 Described by A. S. TORRANCE 

Together with the photographs 
seen last month, the diagrams in this 
issue will give readers a clear under- 

standing of the general layout. 
As has been previously stated, simplicity 

is the keynote of this design, but the perform- 
ance will still please most people. There is 
nothing, of course, to prevent the more 
advanced constructor from elaborating 
according to his taste and his pocket. 

The tone control will be seen to be really 
an attenuator of the upper frequencies. 

in the February 1953 issue of this magazine, 
a limited number of copies of which are still 
available. 

Many readers will already possess high 
fidelity amplifiers. In their case a switch 
could be added to the junction of C3 and C6, 
and the playback signal taken from the 
radio/gram input socket direct to the external 
amplifier. The design of a new and suitable 
external amplifier has been made available 
to us by The General Electric Co. Ltd., and 
it is hoped to publish this at an early date. 

3 pin socket ^ AC Mains 

Twist together mains leads 
a 6»3V leads 

Power pack 
tag strip 

Q O To additional switch on 
desk if installed 

Mams to Fuses 
power pack 

6-3V bus bar 

Bus 
o   1 If bar 

Switch on 6'3V 
tone contro Octal safe plug 

with flex leads 
Octal socket on 
amplifier chassis 

Mams to 
power pack 

Octal plug e socket McMurdo C8/USP — L8/USS 

SCHEMATIC ARRANGEMENT OF POWER CONNECTIONS 

Should something more ambitious here be 
required, the reader is referred to the book 
Tape and Wire Recording-, a really compre- 
hensive tone control system was published 

The Circuit 
Both the recording head and microphone 

are used with VI and so make use of the 
additional gain obtainable from this stage. 
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C3 couples the anode of VI to the tone and 
volume controls. Condenser C7 with a fixed 
grid leak was added to prevent undue loss 
of high frequencies. All the grid resistors are 
soldered directly to their respective grid pins, 
to avoid self-oscillation. 

feedback, as such, has been incorporated, 
although a measure of such feedback is 
obtained by omitting the cathode bypass 
condenser in the output stage. However, 
under some circumstances additional gain 
may be required, hence the inclusion of this 

^ ; 
Connect to octal plug with flexible leads 

To bus bar 6*37 ux Mains from octal Heaters-* 

bus A bar 
—T- 3V 

rJ 
i 

■O- 
HT trans 

OV tap ,Jotransj 
250Vtap CT. Choke 

leads 
AC mams switch 
on rear of tone 

control 
i6^F 

neg 
■Wall of 
cabinet 

Floor of cabinet 
UNDERSIDE 

Electrolytic 

Transformer 

Cj 
® oO? ® 

[ffli 

D o 
Choke Rectifier 

TOP VIEW 

POWER PACK DETAILS 

Radio and gram inputs, which are normally 
of an adequate strength, are fed into the 
grid of V2. A radio input utilising a german- 
ium diode, such as that described in Tape and 
Wire Recording, may be plugged into VI. 

V2 feeds into the output stage. No negative 

condenser is left as a matter of personal 
choice, and it is shown dotted in the circuit 
diagram. 

The screen decoupling condenser (8 pF) is 
also optional, but its inclusion was found to 
give slightly improved results. 
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The speaker transformer output is taken 
to the switch where various listening require- 
ments may be obtained, such as headphone 
monitoring. In the "mute" position, a 
dummy load (1512) effectively protects V3 
from damage should no normal load be 
present. 

From the junction of C12 and the switch, 
the feedline for the level meter circuit is taken 
to V4. Correct polarity of the meter and the 
rectifier must be observed. 

V5 is the bias oscillator, and has an output 
in the region of 37 kc/s. C20 couples the 
bias to the recording head, and the 39 kfl 
resistor on the switch provides as constant a 
load as possible for the output valve. 

C17 and C17a greatly reduce unwanted 
effects at the input sockets when in the 
"playback" position, and are attached at 
these points. 

Switching 
The wiring of complicated switches is 

always a confusing task. Fortunately, this 
switch is obtainable assembled and ready- 
wired with colour coded leads, and the 
resistors (shown with values marked) are 
included. The switch positions read, from 
left to right: Radio/Gram; Mic; Mute; and 
Playback. 

The use of a high quality external speaker 
is recommended where possible, and the 

COMPONENT LIST 
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insertion of the Igranic jack-plug will auto- 
matically cut out the internal speaker. 

The Power Pack 
The sketches and wiring details are compre- 

hensive and provide complete construction 
details. Note in the circuit diagram that the 
HT supply to both the bias oscillator and 

directly to the switch on the amplifier chassis, 
the earth lead to the bus-bar. 

From here the mains are fed to the octal 
socket for supply to the power pack, and if 
required (strongly recommended) an 
additional toggle switch for isolating the 
motors. In this way a most useful amplifier 

+ it 0 
' l6HF J ^ 

CE27PE X X 

OS RAM 
V U78 

To earth of 
mains plug and 
to bus bar on 
amplifier 

Fuse 2 Amp 

Connect 
motors here 
or additional 
switch if 
required 

t 
Earth 
brown lead 

104 A Mains transformer colour coding 
Primary; O - 200V - 22 OV — 240V 

Black Yellow Green Red 
Earth screen: Brown 
Secondary: 250V - O - 250V 75 mA 

Red Black Red 
6-3V 3Amp CT 

Yellow Black/Yellow Yellow 
5V 3Amp CT 

Red Red / Yellow Red 
POWER-PACK CIRCUIT. 

the level meter valve is switched out in the 
"playback" position. 

Mains Connections 
The order of mains connection is as shown 

in the sketch. The input is brought in to a 
panel at the back of the cabinet. From the 
fuses and the earth pin of the 3-pin mains 
socket, 3-way flex (rubber or PVC) is taken 

is available for other purposes than recording 
if required. 

There is, of course, a "stop" position on 
the tape deck, but this control works by 
applying a DC potential to the motors, and 
must not be left "on" for an indefinite 
period; it should be used merely for braking 
purposes. 

[To be continued] 
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FRINGE AREA 

TELEVISION 

By J. GLAZER 

PART 1: THE VISION UNIT 

WHEN DEALING WITH THE PROBLEM Of 
fringe area television, the constructor 
is always up against the battle between 

gain and quality. One way to increase the 
gain of a vision unit is to peak all the coils. 
Unfortunately, this causes the bandwidth 
to narrow, and the picture definition conse- 
quently suffers. Another way to increase the 
gain is to use more valves, but there is a 
limit to this because of the undesirable 
increase in valve "noise" which produces a 
background "mush." A superhet undoubt- 
edly gives better gain than a TRF unit, but 
there are extra construction and alignment 
difficulties. However, by using four tuned- 
anode, tuned-grid stages a TRF vision unit 
gives excellent gain without impairing the 
picture definition to any noticeable degree. 

Component List 
R1 680 
R2, 5, 9, 12, 17 2200 
R3, 10, 16 4.7kO 
R4, 11 IkO 
R8, 14 3.3kO 
R7, 13, 21 5.6ka 
R6 lOkO wire-wound variable 

(contrast) 
R15 ISkO 
R18 6.8kO 1 watt 
R19 1M0 
R20,22 lOkO 
All resistors Jwatt except where stated. 
Cl, 3, 5, 6, 9, 

10, 13, 14 0.001 (iF ceramic or mica 
C2, 4, 7, 8, 11, 

12, 15, 16; 17, 
18 500pF mica discs 

C19 15pF ceramic cup 
C20, 21 0,002[j.F ceramic or mica 
C23 0.1 (iF non-inductive paper 

tubular 350V wkg. 
VI, 2, 3, 4 EF91 or Z77 
V5 EB91 or D77 
V6 EL91 
V7 6J5GT all metal valve 

Reference to the circuit diagram shows the 
four RF stages with the tuned-anode, tuned- 
grid arrangement, employing nine tuned 
coils. The earthy ends of the grid coils are 
tightly coupled to the HT ends of the previous 
anode coils. The tight coupling, and the 
damping of L8, ensures sufficient band- 
width for good definition. The four RF 
valves are EF91's, and although 277*8 work 
quite as well, the coils have to be altered 
to suit, as their inter-electrode capacitances 
are slightly higher than that of the EF91 
valves. 

The screen grids and anodes of all four 
RF valves are decoupled with 0.001 (lF 
capacitors. These can be obtained in the 
ceramic tubular type (not paper) as these 
save more space than the mica variety. The 
HT lines of the first two RF stages are fed 
separately from the last two, so as to miminise 
the risk of instability. The HT lines are 
decoupled at regular intervals with 500pF 
mica disc capacitors, as are the valve heaters. 
The cathode bias resistors are 20011, and 
are decoupled with 0.001 (iF capacitors; 
the contrast control being a lOktl variable 
resistor in the cathode of the second RF 
valve. 

The diode detector, which is half of an 
EB91, is the last tuned stage. As the input 
capacitance is only 3pF, as compared with 
the 7pF of the EF91's, this tuned coil 
(L9) needs more turns than the usual grid 
coil. The negative signal is fed to the grid 
of the video amplifier via a suitable RF 
filter. The use of a 3 Mc/s boost choke at 
this point was found to give much better 
results than as a part of the anode load of the 
video amplifier. An EL91 miniature output 
valve gives excellent results as a video ampli- 
fier because it can handle a large grid voltage 
swing and gives quite an appreciable output. 
The grid leak of this valve, 4.7kn, and the 
anode load, 6.8kQ, were found to be the 
best values for giving a good balance between 
definition and gain. The 2200 cathode 
resistor and the ISkO screen resistor are 
decoupled by 0.002(lF capacitors which give 
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boost to the frequencies around 2.5 Mc/s. 
Although the grid of the video amplifier 

is driven negative, it is not advisable to 
decrease the cathode resistor below 2200; 
as, although this will increase the gain, the 
anode current will also increase considerably, 
as the signal ceases. This extra current is 
liable to bum out the anode load resistor, 

interference suppressor on the vision unit 
was thought unnecessary. 

Construction 
The vision unit chassis is made of tinplate 

(aluminium being next to useless because 
of bad connections through not being able 
to solder directly on to an aluminium chassis). 

■ 

n o o b 5 
. 

M it. j- 

mmmaam 

The Vision Unit described in this article 

which is already of the 1 watt variety. The 
video signal is passed on to the phase-splitting 
stage, via a 0.1 uF capacitor, to be separated 
for feeding the CRT and syncronising 
separator. Because of the 0.1 nF coupling 
capacitor, the DC content of the picture 
is lost (the video signal must not be amplified 
or applied to the CRT if it has lost its DC 
content, or the definition will be seriously 
affected). The DC content of the signal is 
restored by the other half of the EB91. 
The phase-splitting valve is a 6J5, the only 
international octal valve in the unit, all the 
others being B7G glass-button miniatures. 
The CRT is fed with a positive pulse from 
the cathode of the 6J5, and the sync separator 
from the anode. The total anode current 
of the vision unit is between 55 and 65 mA, 
with an HT voltage of 250-300 volts. 

The sound unit is fed directly from the 
dipole television aerial (the writer's television 
aerial was a folded dipole, with director and 
reflector), rather than from a stage in the 
vision unit, so that none of the vision coils 
have to cover the 41.5 Mc/s sound channel, 
and this makes unnecessary the use of 
sound rejectors. The writer's vision unit 
was found to be exceptionally clear from car 
ignition interference, and the use of an 

THE RADIO CONSTRUCTOR 

The chassis is 15" long by 11" wide, and 
deep. The four RF B7G valveholders have a 
diameter of and are spaced 2' apart 
along the chassis centre line. Mica disc 
capacitors are soldered through holes 
up each side of the chassis: six on the HT 
decoupling side, and five on the heater 
decoupling side. The decoupling resistors 
and chokes are mounted outside, on top 
of the chassis. This gives more room for 
components inside, and less chance of feed- 
back. The position of the coil tuning holes, 
which are i" in diameter, are as in the 
diagram, diagonally in line with the valve- 
holders. Four tinplate screens are soldered 
diagonally across each of the four RF valve- 
holders, and one across the double diode 
valveholder. 

The coils are wound on Aladdin formers 
of f" diameter with 34 gauge cotton-covered 
copper wire. The anode coils are wound 
first in a clock-wise direction, looking from 
the flange end, and the turns are fixed into 
position with Durofix. These coils are 
fastened into the chassis with self-tapping 
screws which make their removal (if necessary) 
quite easy. The ends of the anode coils are 
soldered direct to the screen and anode tags 
of the B7G valveholders. The grid coils are 
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then wound, leaving 3-4 inches of wire at 
the top—earthy end. These coils are then 
placed into position and the grid end is 
soldered to its respective grid tag. The spare 
wire is then wound round the top — HT — 
end of the preceding anode coil for 1J turns, 
then back again around the grid coil for 
another 1 turn as in the diagram. This end 
is then earthed at the same point as the 
cathode decoupling capacitor and bias 
resistor. The one HT and the four heater 
decoupling chokes are wound on J' diameter 
rod (standard pencil) with 21 gauge, plastic- 
covered copper wire, and consist of 10 
turns and made self-supporting. The writer 
found that single-point earthing was not 
necessary, but connected grid and cathode 
decoupling components on one side of the 
valveholder and screen, to the chassis, and 
the anode and screen decoupling components 
on the other side of the screen to the chassis. 
There was no sign of instability, even when 
all the coils were peaked and the contrast 
control was at maximum gain. 

Alignment 
As most constructors do not possess an 

accurate signal generator, capable of reach- 
ing 45 Mc/s, the best method of alignment is 
by the BBC transmission. The vision unit 
is disconnected from the timebase chassis, 
the sound unit and the CRT. The aerial is 
then connected, and a pair of high resistance 
headphones in series with a 0.1ij,F capacitor 
is placed between the anode of the 6J5 valve 
and chassis. With the contrast-control turned 
to maximum gain, car ignition interference 
should be heard in the phones. Adjustment 
of the iron dust cores will bring in the vision 
signal, which sounds somewhat like mains 

hum. The iron dust cores should then be ad- 
justed for maximum sound. The headphones 
should then be removed and the vision unit 
connected to the rest of the television receiver. 
A fair picture should present itself on the 
CRT screen. The iron-dust cores should be 
adjusted for maximum brilliance (i.e., peaked) 
using the contrast control so as not to over- 
load the video stage. It might be necessary to 
adjust the turns on some of the coils, but 
it must be remembered that half a turn makes 
quite a lot of difference at 45 Mc/s. If a 
coil needs a turn added, it is advisable to 
rewind the complete coil, rather than 
attempt to add a piece more wire, as this 
last can seriously reduce the "Q" of the coil. 

Having peaked all the coils, unscrew all 
the dust cores of the anode coils L2, L4, L6, 
and L8 about one turn. This increases the 
bandwidth and boosts the higher frequency 
response, which in turn gives sharpness to 
the picture. If the constructor finds he has 
plenty of gain, damping the anode coils 
with 10kn resistors will help to increase the 
bandwidth. Finally, the 3 Mc/s boost choke 
should be adjusted for maximum picture 
definition. 

The most common fault with this type of 
receiver is instability, which can be caused by 
dry or bad joints in the RF section, especially 
at the earthing points. Open circuit or 
leaky capacitors will also cause the receiver 
to go unstable, which shows itself as dark 
bands about i" wide travelling vertically 
down the CRT screen. Another fault is a 
negative picture; this is due to the diode 
detector and/or video amplifier being over- 
loaded. If this occurs and the picture, 
when it is positive, is weak, the fault will 
probably be found after the diode detector. 

[To be continued 

LEICESTER RADIO SOCIETY At the Annual General Meeting of the Leicester 
Radio Society, held in the Club Room, Holly Bush 
Hotel, Belgrave Gate, Leicester on 7th December, the 
following officers were elected to serve the society 
during the coming year. 

President, L. Ridgeway (G2RI); Chairman, R. Frisby 
(G2CFC); Hon. Secretary, N. Wibberley, Hon. Treas- 
urer, D. Hoff (G3AVM). 

Committee Messrs. MacQueen (G3DVP), Chapman 
(3AFZ) Tranmere, Baker (8HA) and Pennistone 
(G3GVK). 

The Contests Officer, and Publicity Officer, Mr. M. 
Storey (G4BB) and C. L. Wright (G3CCA) respectively 
were automatically returned to serve the society again. 

Three entries from the listener members of the 
society for the "Thomas Trophy" (presented by Capt. 
Thomas (G2CUR) are being examined by a special 
committee. 

The Hon. Treasurer reported that the society's 
finances were in a very good "solvent" state, in spite 
of the fact that a large sum had been paid out to cover 
RSGB Field Day activities. 

After the official business had been completed a talk 
was given to the members on the "Radio Amateur 
Emergency Network." 

Meetings are now held every alternate Monday 
commencing at 7.30 p.m., during January the dates 

are 4th and 18th, and during February 1st and 15th. 
Important Event An all Transistor transmitter has 

been built by the Society's Publicity Officer, and lectures 
will be given entitled "Transistors and the Amateur 
Transmitter." Part one will deal with the basic theory 
and part two with practical applications. During part 
two, demonstrations of transistor applications will 
be given. 
CHESTER AND DISTRICT AMATEUR RADIO 

SOCIETY 
_ , Hon. Secretary n. richardson Club Report for January 1954 by G3ITY 

We begin the new year with activities on top band 
and on 80m, with our new low power TX. The HQ 
Station call is G3GIZ, which for the information of 
visitors has its QTH at the Tarron Hut, Y.M.C.A., 
Chester. Meetings of the C&DARS are held every 
Tuesday of each week at the latter address, with Morse 
Pr^ice and lectures of general interest to all in radio. The Club and its members took an active part in 
many of the Contests through the year of 1953, improv- 
ing its score all round, and is hoping to do better this 
new year. 

Would-be members are reminded that R.A.E. 
lectures are held at the club on the first and third 
Tuesdays of every month, and are free to all. These 
lectures will continue till the eve of the R.A.E. this year. 
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Let s Get Started 

8: AMPLIFIERS, AGAIN! 

By A. BLACKBURN 

MANY readers, particularly the new- 
comers to radio, may have wondered 
just why particular values of com- 

ponents are chosen for specific purposes. 
They may have wondered why, for example, 
the anode load of an LF amplifier is normally 
20kO or more, when the anode load of a 
television video valve is seldom greater than 
5 kO. Most of the theory underlying the 
operation of any circuit has been expressed 
mathematically, but in many cases the maths 
involved are of a formidable nature. Few 
people to whom radio is a hobby would be 
inclined to tackle the subject from this angle. 
However, it is possible to predict with a fair 
degree of accuracy the performance of an 
amplifier without too much mental somer- 
saulting. 

The major requirements of an AF amplifier 
can be listed as: sufficient gain for the purpose 
in mind; sufficient power output; as little 
harmonic distortion as possible; and a band- 
width capable of dealing with all frequencies 
present in the signal. With battery operated 
amplifiers a further important consideration 
is high efficiency. 

Gain and Distortion 
When designing an amplifier, the best 

plan is to start from the output valve and 
work back to the input. First, choose an 
output valve which will deliver the power 
required. Do not confuse anode dissipation 
with power output — they are different 
quantities which will be explained later. 
Having decided which valve to use, you will 
now need to know the input voltage required 
to drive the valve for full power output. One 
way is to use the load line. This is a graphical 
method of determining the correct operating 
conditions, based on the anode-voltage/ 
anode-current curves for the valve. 

An elementary valve circuit is shown in 
Fig. Ib. The anode voltage {not the HT 
voltage) depends upon (1) the current flowing 
through the valve and (2) the value of the 
load resistor. For example, if the HT were 
250 volts, RL=20kn, and Ia=5 mA, the 
voltage developed across Rl would be 

V=IaRL= 5 x 20,000 = 100 volts. 
1000 1 

If this voltage is lost across the anode load, 
then the voltage at the anode will be the HT 
voltage less 100V, which in this case is 
250 - 100 = 150 volts. Furthermore, because 
the current flowing through the valve depends 
upon the bias voltage Vg, the anode voltage 
fluctuates with the signal applied to the grid. 

In Fig. la we have a family of graphs 
which relate the three quantities in which we 
are interested, i.e. la, Va and Vg. 

Suppose we have a valve which we wish 
to use in an AF amplifier. In order to avoid 
distortion the valve must be operated under 
the correct conditions. First fix the HT 
voltage, making sure that it is not greater 
than the maximum value recommended by 
the manufacturer. The voltage decided upon 
is marked at point A on the graph in Fig. 2. 
If the valve is of the power type, the optimum 
anode load will probably be supplied in the 
manufacturer's data, and this should be used 
to calculate the second point on the graph. 
This is calculated on the assumption that, 
under the influence of the grid, the valve 
continues to pass increasing current until 
the anode falls to earth potential. Such a 
thing is, of course, a practical impossibility, 
but surprisingly enough it does not affect 
the ultimate result! 

If the anode is at earth potential, the 
whole HT voltage must be across Rl and the 
current through it will be Ia=Va. This point 

Rl 
is plotted at B on the graph. A and B are 
connected as shown, and the resultant line 
is called the load line. It will be noticed that 
it cuts all the anode-current/anode-voltage 
lines, each of which represents a definite 
grid voltage. If the grid were biased to -4V 
and a- signal of 8V peak-to-peak value were 
applied to the grid, the total signal excursion 
would be from -8V to 0 volts, swinging, 
as it were, about the bias voltage. This 
excursion is represented on the load line by 
that part of the line lying between the points 
C and D. The signal, drawn dotted, shows 
the full 8V excursion. It can now be seen 
exactly what the anode voltage swing for 
the grid swing will be by reading off the 
voltages at the extremes of the signal. In 
this case the voltages are 200 and 100. The 
anode swing is therefore 100V, and the 
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grid swing 8 V, which gives the gain as 
100 = 12.5. The power output can be com- 
8 

puted from the anode voltage swing and the 
current swing. The latter is 35 - 16 = 19 mA. 
The power output is calculated from the 
expression: 

Power in watts 
=(voltage swing) x (current swing in mA) 

8000 
= 100x19 

8000 
= .25 watts approx. 

The plate load is, of course, 
Va=250 x 1000 = 50000 
la 50 

Often the HT voltage is known and it is 
required to calculate the anode load to give 
a definite gain. To do this, the point A is 
fixed as before and with a ruler pivoted on 
this point a number of trial lines drawn until 
the required gain is achieved. Point B, 
obtained from the intersection of the load 
line and the Ia axis of the graph, gives the 
load resistance. 

Providing that the peak-to-peak signal at 
the grid never exceeds the two Ia/Ea curves 
chosen (D and C), the amplifier will be 
working under the correct conditions. The 
grid bias is always chosen, of course, to be 
the middle value, in this case -4V; i.e. half- 
way between 0 and -8 volts. 

Excess of signal voltage over the deter- 
mined value results in distortion. The grid 
will be driven positive over part of the cycle 
and part of the input waveform will be clipped. 
This is because the grid acts as a diode when 
it becomes positive with respect to the 
cathode. Consequently, the grid conducts, 
or passes current, and the waveform is 
distorted. On the other hand, if the signal 
drives the grid too negative over part of the 
cycle, the valve will be cut off, that is, there 
will be no current flowing. Under these 
circumstances, the anode waveform can bear 
no relation to the input waveform because 
the grid has no control over the anode. 

Operation of the valve under the correct 
conditions, obtained from the load line, is 
called 'class A' operation. It can be shown 
that the maximum efficiency obtainable under 
this condition is 50%. Efficiency is defined 
as the audio power output divided by the DC 
power input. For 50% efficiency, therefore, 
the DC power provided by the power supply 
must be twice the power output. In practice, 
efficiencies of 25-30% are normal. The 
question of efficiency is particularly important 
when battery operation is considered. It is 
obviously an advantage to get as much out 
of the amplifier as possible for the longest 
battery life. Considerable improvement can 
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be obtained by the use of 'class B' operation. 

Class B and Push-Pull 
The theoretical maximum efficiency of a 

class B stage is nearly 80%, which is a worth- 
while improvement over the 50% for class A. 
Unfortunately, other problems are involved 
which tend to offset this advantage. 

Basically, class B operation is obtained by 
using a grid bias voltage large enough to 
cut off the valve. From what 1 have said 
about class A operation, it will be clear that 
distortion will occur because any part of the 
signal waveform attempting to drive the 
grid more negative than the bias will not be 
reproduced at the anode. 

Fig. 3a shows how a signal appears at the 
anode in a comparatively undistorted form 
under class A conditions. Fig. 3 b shows 
how biasing the valve to cut-off distorts 
the waveform. 

Reproduction would be almost unintellig- 
ible from a stage of this sort, but the circuit 
shown in Fig. 4 gives good quality reproduc- 
tion. This arrangement is called 'push-pull'. 

At any instant the signal at one end of the 
input transformer is going positive as the 
other end is going negative. The grids 
connected to the transformer are, of course, 
following these potentials. Supposing that 
V i in Fig. 4 is going positive, and V2 negative, 
the positive-going grid of Vi will produce an 
output at its anode similar to that shown in 
Fig. 3b. However, the negative-going grid 
of V2 can produce no output at its anode 
because the grid is being driven far beyond 
cut-off. Half a cycle later the conditions will 
reverse and V2 will begin to go positive and 
Vi negative. There will now be no output 
from Vj, but V2 will produce an output 
similar to that of Vi half a cycle before. 
The two outputs are combined in the output 
transformer and the signal at the secondary 
will be relatively undistorted. 

Push-pull output stages are not necessarily 
used under class B conditions. When class A 
push-pull stages are used, the output from 
the two valves is somewhat greater than twice 
the output from each valve alone, and the 
quality of reproduction can be very good. 

Frequency Response 
Ideally, an audio amplifier should repro- 

duce every frequency in the audio spectrum 
with the same amplitude. That is to say, the 
gain of the amplifier should be the same at 
all frequencies. This presents one of the 
greatest problems to designers, and many 
ways have been devised to improve the 
frequency response of amplifiers. 

Generally speaking, the problem is split 
into two separate parts. One is obtaining 
good response to high frequency, and the 
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•other obtaining good response at low 
frequencies. Let us consider high frequencies 
first. The circuit shown in Fig. 5a is a 
typical resistance-capacity-coupled voltage 
amplifier. The dotted capacitors represent 
the inter-electrode capacities of the valves. 
These 'invisible components' are unavoidable, 
as all the electrodes in the valve must have 

■some capacity to all the others. 

o HT+ 

dag c-i 
Coupling capacitor 
-HI—icl 

Cgc Cac 
GB 

Signal 

FIG. S.a. 
R.C. coupled stage with stray capacities. 

80- 

60- 

40- 

20- 

^ IOO IOOO lOOOO 
Frequency c/s 

FIG. 5b. 
Frequency response of A.F amplifier. ^ 

You may remember that in an earlier 
article it was shown that as far as the signal 
is concerned, the HT hne and earth are at 
the same potential; the HT and earth are so 
connected together in Fig. 5a. Clearly then, 
the anode to cathode capacity Cac is in 
parallel with Rl, the anode load. If we 
ignore the coupling capacitor Q for a 
moment, the grid to cathode capacity of V2 
is also in parallel with Rl. The total capacity 
is therefore Cac+Cgc. The reactance, or 

apparent resistance to an alternating current, 
varies with the frequency. The reactance is 
calculated from the simple formula 
Reactance in ohms = 1012 

27Tfc 
where f=frequency in c/s 

c=capacity in pF. 
This expression shows that as the frequency 
increases the reactance decreases. The 
resultant anode load will therefore tend to 
deciease with increasing frequency because 
the anode load consists of the resistor Rl 
and the capacities in parallel. 

The gain will also decrease because its 
value is dependent upon the value of the 
anode load. Normally at 1 kc/s the capacities 
have a reactance that is at least five times the 
value of Rl. At 10 kc/s, however, they will 
equal Rl and the anode load will be halved. 
For example, if Rl is 200 kQ, the reactance 
of Cac+CgC will be 2 MO at 1 kc/s, and 
the resultant anode load is 180 kO, but at 
10 kc/s the reactance of Cac+Cgc will be 
200 kO, and the resultant anode load 100 kO. 
The gain of the stage will therefore be at 
10 kc/s one half its value at 1 kc/s. High 
notes in the signal will therefore suffer. 

At the low frequency end, Ci is the 
troublesome component. The same reasons 
apply as before, but now the capacitor is in 
series with the signal, so to speak, and not in 
parallel. Remembering that the reactance of 
a capacitor does the opposite to the frequency, 
the reactance of Ci will rise as the frequency 
falls. The effective coupling of the signal 
from the anode of Vj to the grid of V2 will 
decrease with the frequency, and the signal 
passed to the grid of V2 will also be less. 

From this you can see that bass notes and 
high notes are likely to get lost in the amplifier. 
Improvement of the bass, i.e. the lower 
frequencies, is brought about by making Ci 
as large as possible. High frequency response 
is not so easily dealt with, because the 
capacities are inherent in the valves them- 
selves. An important point to watch in this 
respect is that the wiring between stages also 
adds to the capacity alarmingly, and should 
therefore be kept as short as possible and 
well away from the chassis. 

The problem of extending the high fre- 
quency response of an amplifier becomes 
particularly acute in television. The vision 
signal contains frequencies up to 3 Mc/s, 
and the video amplifier must therefore be 
capable of reproducing such frequencies 
reasonably accurately. We have already seen 
that the reactance of the shunt capacities of 
the stage (Cgc and Cac) becomes less as the 
frequency rises, until eventually the reactance 
and anode load have the same value. Increas- 
ing the frequency further will make the 
reactances less than the plate load, of course. 
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and the gain of the stage will drop accordingly. 
If the plate load were made a low value, say 
5 kfl, then the frequency at which the 
reactances would become equal to 5 kO, 
would be higher than for a plate load of, say, 
100 kO. For example, if Rl were 100 kO 
and the gain of the stage dropped to one 
half its maximum value at 15 kc/s, making 
Rl 5 kH would make the gain drop to half 
its maximum value at 15 x 100=300 kc/s, i.e. 

5 
15 kc/s multiplied by the ratio of the two 
values of Rl- The inevitable snag is, of 
course, that if the maximum gain with 
Rl=100 kH were 200 times, with Rl = 5 kH 
it would only be approximately 10 times. In 
other words, band width can only be obtained 
at the expense of gain. 

Choice of Valves 
The choice of valves in amplifiers is con- 

ditioned by a number of factors. Pentodes 
can generally produce higher gains than 
triodes, but it is usually considered that their 
harmonic distortion is higher than triodes. 
Pentodes or beam tetrodes are almost 
invariably used for output stages. Voltage 
amplifying stages generally consist of pen- 
todes also, because of their high gain feature. 
An effect known as ' Miller effect' is par- 
ticularly noticeable in triodes. You may 
have noticed that in Fig. 5a no mention has 
been made of Cag. This capacity can be 
very troublesome because the input capacity 
Cgc is increased by Cag multiplied by the 
gain of the valve. For example, in a triode 
with capacities Cgc=2.5 pF, Cag=2 pF, and 
gain 100, the total grid-to-cathode capacity 
is 2.5 pF-f-100 x2 pF, which is 202.5 pF. 
In a pentode, Cag is seldom more than 
.01 pF; the input capacity here, with every- 
thing else as before, would be 2.5 pF + lOOx 
.01 pF=3.5 pF. Better bandwidth and 
higher gains are therefore available with 
pentodes, but the harmonic distortion may 
be greater. 

Design 
Briefly, to summarise what has gone 

before, the method of designing an audio 
amplifier consists of a number of steps, as 
follows: 

First choose an output valve to deliver 
the required power output or, for push-pull, 
half the required output. The manufacturer's 
data will tell you the necessary grid bias. 
HT voltage, and optimum load. The output 
transformer ratio is calculated from the 
expression: 

Ratio = / Optimum load  
Speaker speech-coil impedance 

Doubling the value of the grid bias value 
gives the approximate peak-to-peak signal 
voltage to produce maximum power. This 
voltage must be produced at the anode of 
the previous stage, so that, having chosen a 
valve, it can be designed from the load line. 
Another stage to drive this one can then be 
designed, and so on, until the point is 
reached where the required input voltage 
corresponds to the maximum output of the 
pick-up or microphone to be used with the 
amplifier. 

Often the limiting factor in amplifier- 
design, a poor output transformer can have 
a ruinous effect — no matter how good the 
amplifier. A transformer having a large core 
and the secondary interwound with the 
primary gives the best frequency response. 

Other Improvements 
Another means of improving the perform- 

ance in modern amplifiers is to use negative 
feedback. Briefly this consists of feeding part 
of the output signal back to the input. The 
phase of the fed-back signal is arranged to 
be out of phase with the input signal. Nega- 
tive feedback can be applied over the whole 
amplifier or merely to individual stages. The 
gain of the stage is reduced when feedback 
is employed, but considerable improvement 
in quality can be obtained. Space does not 
admit of a complete explanation here, which 
must be deferred to a later date when the 
subject can be covered in more detail. 

HIGH STABILITY VHP MIXER/OSCILLATOR—cont. from p. 309 

L3 for maximum hiss on the receiver. Now 
trim the oscillator trimmer with the tuning 
condenser set at half mesh. (This must be 
done with an insulated trimming tool). 
These oscillator trimming adjustments must, 
of course, be done with an aerial connected, 
either via a pre-amp or coupled direct to the 
mixer input. Once the band has been 
located it is only a matter of patience and 
slight adjustments to the trimmer to obtain 
coverage of the complete band on the tuner. 

Use a good slow-motion dial with no back- 
lash. 

The oscillator stabiliser (Brimar OA3) 
operates in an orthodox fashion and the 
0.22(xF condenser is fitted as an RF decoupler 
as a safety measure. 

(This unit is in operation in conjunction 
with the " Low-Noise, High-Gain Pre- 
amplifier " described by the writer in a 
recent issue of the Radio Amateur, and is 
giving excellent results). 
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THE WORLDS LOWEST PRICED 

TEST GEAR 

Supplied in Kit Form. Ready Calibrated 

mj*- 

RES/CAP BRIDGE INDUCTANCE 
5 Megohms' 
50,000 ohms 

100,000 ohms— 
1,000 ohms 

1,000 ohms-10 ohms 
50 iiF—.2 (iF 
I [iF—.01 [iF 

.01 |iF—.0005 [iF 

BRIDGE 

50 [iH—1,000 [iH 
1,000 [iH—20 mH 
20 mH—400 mH 

400 mH—8 H 
5 H—100 H 

31 16 42/6 
3 m 

JLO". 
P. & P. 1/6 P. & P. 1/6 

NO CALIBRATING NO METALWORK 
JUST ASSEMBLE AND USE 

THE R.M. TWIN 
HULTI-OHMER 

Entirely new and 
first time on the 
British market. In- 
valuable for all ser- 
vicing and experi- 
mental work Send 
for details. 

25/- 
P. & P. 1/6 

m 
0 

* m 

0 V 
« v-m m 

I.E. ALIGNER 

Tunes over 465 kc/s 
range of i.f. frequen- 
cies. Pre-tuned ready 
ready for use. 

17/6 

p. a p. 1/6 

NO CALIBRATING NO METALWORK 
JUST ASSEMBLE AND USE 

Full instructions and diagrams with all kits. Instructions 
and diagrams for any kit supplied separately, post free I /6, 

or the four at 5/-. 
STAMP FOR ILLUSTRATED LEAFLETS 

Cash with Order or C.O.D. 

RADIO MAIL 
DEPT. "B" 

RALEIGH STREET 
NOTTINGHAM 
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POST THE COUPON TODAY FOR OUR 
BROCHURE ON THE LA TEST METHODS 
OF HOME TRAINING FOR OVER 150 

CAREERS & HOBBIES 

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 
City and Guilds Grouped Certificates in Telecommunications: A.M. Brit. I.R.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 ot 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 interesting hobbies. ★ A tutor is personally H 
allotted by name to ensure private and individual 
tuition. ★ Free advice covering all aspects of | Please send w? hout obligation your FREE book, i 
training is given to students before and after | E.M.I. INSTITUTES, Dept. I79K, 
enrolling with us. 1 43 Grove Park Road, London, W.4. 

I Phone: Chiswick 4417/8. 
j NAME    

m 

Courses from £1 per month 

mmvsasmwms 
♦$> • :» 1 The only Postal College which is 
part of a wopid-wide Industrial Organisation. 1 

ADDRESS  

j SUBJECT(S) OF INTEREST   | 
icls 

PANL Hints and Tips No. I. 
The demand for a reliable black crackle 

which could be applied by the inexperienced 
amateur constructor was met when PANL 
was first introduced, in 1951. Since then 
many thousands of constructors have pur- 
chased PANL for the obvious purpose of 
painting radio equipment panels and metal 
cases. 

Now that PANL is available in colours (*), 
we feel there will be a still greater demand for 
this unique paint, and we have decided to 
publish a series of hints to help PANL users 
get the best results. Of particular interest is 
the use of PANL as a cabinet finish, as the 
effect created is similar to a leatherette 
covering. 

PANL is essentially a brushing finish, and 
is applied rather thickly, like ordinary paint. 
When the object has been covered with PANL 
it is left to dry in the vicinity of a burning gas 
jet or oil burner. The 'crackling' occurs in 
about 30-60 minutes. It can then be left to 
harden in any convenient place and will be 
quite hard in between 24-48 hours. 

(*) Brown, green and black, 
PANL is available from many dealers at 

3/6 per jar. If unobtainable in your district 
send 4/6 (which includes postage) to:— 
Miller's, 8 Kenton Park Ores., Kenton, Middx 
(Mail order only. Dealers' enquiries invited). 

OWERFUL I 
ERSONAL 
ORTABLE • 

Build this 

Amazing 
^ Selective tuning ■jlf Acorn low 

drain valve 
Loud clear tone 
Long range 
No earth 

£ Short aerial, 2ft 
Welded steel 

case 
Easy to 

assemble 
•jt All part's 

this set 
sold sep- 
parately 

MAIL ORDER 
ONLY 

This little set was 
designed to give 
you a real personal 
portable radio t 
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. 
R.C.S. PRODUCTS 

D 

Radio 

FOR 

30'- 
Post 
Free A 

that 

(RADIO) LTD. 
II OLIVER ROAD LONDON E.I7 
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Volume Controls 
Midget Ediswan type. 
Long spindles. Guaran- 
teed I year. 
No Sw. D.P. Sw. S.P. Sw. 

3/- 4/9 41- 
All values. 10,000 ohms 
to 2 Megohms. 

80 COAX ohm 
CABLE 

STANDARD i"dia. Poly- 
thene insulated. 9d. yd. 
Coax Plugs, 1/2 each. 
Sockets, 1/2 each. 
Line Connectors, 1/2. 
Outlet Boxes, 4/6. 

Balanced Twin Feeder, 6d per yard. 
Twin Screened Feeder, I/— yard. Both 80 ohms. 
Trimmers, Ceramic. 30, 70 pf., 9d; 100 pf. 150 pf., 
1/3; 250 pf.. 1/6; 600 pf., 1/9. 
Loudspeakers P.M., 3 ohm. 3" Plessey, 12/6, 
5" Plessey, 13/6; 6j" Truvox, 14/6; 8" Lectrona, 15/6; 
10" Lectrona, 25/-. 
Resistors.—All values: i w., 4d: -jr w., 6d: I w., 8d; 
2 w., I/-; j w. I per cent, 2/—; 2 per cent 1/6. 
Wire-Wound Resistors. Miniature Ceramic. 5 w., 
15 ohm to 4 K., 1/9; 10 w., 20 ohm to 6 K., 2/3; 15 w., 
30 ohm to 10 K., 2/9; 5 w. Vitreous, 12 K. to 25 K., 3/-. 
Wire-Wound Pots. 3 Watt, famous makes. 
Pre-Set Min. TV Type. All values 25 ohms to 30 K. 
(50 K. and 100 K. Carbon Track), 3/- each. 
Condensers, new stock, best makes. .001 mfd. 
6 kv. T.C.C.. 5/6. Ditto, 12.5 kv., 9/6. .002, Muirhead, 
8 kv., 2/6; 2 pf. to 500 pf., 6d: .100, .005, .01. .02 mfd. 
450 v. Tub., and .1 mfd. 350 v. Tub., 9d: .05, .1 mfd. 
500 v. Tub., I/-; .25, 1/6; .5 mfd. 500 v., 1/9. 

ELECTROLITICS ALL TYPES NEW STOCK 
Tubular Wire ends 
4/500 v. Hunts, 2/- 
8/450 v. B.E.C., 2/6 
8/500 v. Dubilier, 3/- 
16/500 v. Dubilier, 4/- 
8+8/500 v. Dubilier, 4/6 
32/500 v. Dubilier, 5/- 
32 + 32/500 v. Dub., 7/6 
25/25 v. Dubilier, 1/9 
50/50 v. T.C.C., II- 

Can Types, Clips, 3d ea. 
16/450 v. T.C.C., 3/6 
32/350 v. B.E.C., 4/- 
60/350 v. T.C.C., 6/6 
8+16/450 v. B.E.C., 5/- 
8+16/500 v. Dub., 5/6 
16+16/450 v. B.E.C., 5/6 
60+100/350 v. Hunts., 

11/6 
16 mfd. 700 v. Hunts, 6/6 

NEW 
BOXED 

IRS 81- 
IS5 81- 
IT4 81- 
3S4 91- 
3V4 81- 
3D6 2/6 
5Z4 91- 
6AM6 91- 
6AT6 10/6 
6BE6 10/6 
6BW6 10/6 

VALVES 
6H6 
6J5 
6K7 
6K8 
EF80 
6P25 
6Q7 
6SA7 
6SL7 
6SN7 
6V6 
6X5 

3/6 
7/6 
6/6 
91- 10/6 

15/- 
9/6 
8/6 
91- 

II/- 81- 
91- 

6AK5 10/6 
I2A6 7/6 
I2K7 10/6 
I2K8 10/6 
I2Q7 10/6 
35L6 10/6 
35Z4 10/6 
50L6 9/6 
EA50 21- 
EB9I 7/6 
EBC33 9/6 

ALL 
GUARANTEED 

EF39 91- 
EF50 Equip. 

5/4 British 
EL32 
EY5I 
PY80 
PY8I 
PY82 
SP6I 
U22 
ECL80 

7/6 
9/6 

12/6 
11/6 
I i 16 
10/6 
8/6 
9/6 

12/6 
Huge Stock B.V.A. Valves at 1951 low tax prices. 
Sentercel Rectifiers. EHT type. K3/25 2Kv., 4/3; 
K3/40 3.2 Kv., 6/-; K3/45 3.6 Kv.. 6/6; K3/50 4 Kv.. 
7/3; K3/I00 8 Kv., 12/6; K3/I60 14 Kv., 18/-; Mains 
Type. RM1, 125 v., 60 ma., 4/-; RM2, 100 ma., 4/9; 
RM3, 120 ma., 5/9; RM4, 250 v. 275 ma., 16/-. 
Knobs, Gold engraved. Walnut or Ivory. If" diam. 
1/6 each. "Focus," "Contrast," "Brilliance," "Bril- 
liance-On-Off," "On-Off," "Volume," "Vol.-On- 
Off," "Tone," "Tuning," "Treble," "Bass." "Wave 
change," "Radio-Gram," "S., M., L., Gram." "Record 
Play," "Brightness." Ditto not engraved, I/- each. 
Tyana. Midget Soldering Iron. 200 v. or 230 v., 16/9. 
Toggle Sw. ex-Govt "On-Off," 9d. Ersin M'core 
solder 60/40, I6G., 5/6 * lb.; 4d yard; V'holders 
octal, pax., 4d; moulded, 6d; EF50, B7G, 9d; B8A, 
B9A, I/-; B12A (CRT), 1/3 etc. 
Aladdin Formers and cores, +', 8d; f", lOd. 
Line Cord. .2a., 100 ohms per foot, .3a., 60 ohms 
per foot, 2-way 1/6 a yard, 3-way 1/8 a yard. 
Sleeving. I, 2mm 2d; 3, 4mm, 3d yard; 6mm 5d yard. 
C.R.T. Heater Isolation Transformer. Low leakage 
winding with 25°+ sec. boost, 2, 4 or 6v. 10/6: 
T.R.S. RADIO COMPONENT SPECIALISTS 

£1 orders Post free. Phone THO 1665 
307 WHITEHORSE ROAD, WEST CROYDON 
P. and P. 6d. FULL MAIL ORDER SERVICE LISTS 3d 

SOLIDAS LTD. 

4 PRAED STREET 
LONDON W2 

DEFINITELY 

THE CHEAPEST RADIO SHOP IN 
TOWN 

Telephone AMB 4670 

32+32 mfd 275V 4/-, 16 mfd 425V-wet-screw fit- 
ting, 4/-, 8 mfd 500 screw, 1/6, 8 mfd 600 V/W, 
screw 2/-, 8 mfd 450 midget, 2/6, 30+30 350, 2/6. 
10 mfd paper 600V, 4/-, 4-way Fuse holder, 6d, 
Continuity tester in nicely polished box can also be 
used for Morse practice, 5/-; 10 watt push-pull 
output Trans., 15/-; 4 gang .0005, 2/6; Slow motion 
drive with 2" drum, 1/6. L.T. Trans., 6.3, 2 amps. 
7/6. Polythene stand-off insulators, 9d. WX6 W.I. 
detectors, I /-; L.T. Trans., 3V, I A, 2/6; Box of 10, 
3.2, 0.2 pilot bulbs, 2/6. Tube neck support fits 9", 
12", 15", 2/-. Wire wound pots. 1000Q. 500Q, 2/-. 
Miniature 2 amp plug and socket, I/- pair. L.T. 
Trans., input II0-250V, output 2-0-2V, 3.3A, or 
4V, 6.6A, 12/6. Bush All Wave chassis, 5 valve 
S/Het., less speaker, reconditioned, £6.10.0. has 
gram sockets; 5.5 KV EHT Trans, with U22 

Rectifier. 45/-. MV4=MH4 4/-; 878A 10/-; Z62 
10/-; 807 10/-; Z77 10/-; EF22=7H7 6/-; 3D6 
2/6; ILD5 4/-; APRI2 2/6; VUIII-VUI33 2/6; 
6SS7 = 6SJ7 5/-; I2Y4 0.3 Rect. 5/-; 6L6M 10/-; 
VT25 5/-; H30 5/-; HHLD6—6Q7 A.C. 6/-; 
6SL7 10/-; 6SN7 10/-; ML4 5/-; TP25 7/6; 
VR55 = EBC33 8/-; VP4I 10/-; 5U4G = US2 10/-; 
6F6G 8/6; 6C6—6D6 5/-; 12C8 10/-; Y63 7/6; 
6G6 6/-; 7DA 10/-; I2SH7 5/-; I2SK7 7/-; 
II7L7 10/-; VR56 = EF36 6/6; 6AG5 6/-; CUI88 
V/Regulator 6/-; VRI37, EC52 4/6; 9D2 4/-; 
VRII6 4/6; KTZ73 = Z66 10/-; 6AK5 10/-; 
6SK7 7/-; VRI26 = VP4B 10/-; MS/PEN 6/-; 5Z4 
8/6. Special offer AZ3I less locating pin 6/-; CY3I 
less locating pin 6/-; KT44 7/6; AC6PEN 6/-; 
I2SA7 10/-; 5Y5 6/6. 
NO MAIL ORDERS —CALLERS ONLY 

URGENTLY WANTED 

COMMUNICATIONS RECEIVERS. 
TEST EQUIPMENT. 

RADIOS—and TELEVISION SETS, 
TAPE RECORDERS. 

BEST PRICES GIVEN 
Phone or Call 
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Manufacturers' Surplus T.V. Components 
Scanning coils. Low impc- P.M. Focus Magnets. All with tlance line and frame, 7/6. 
Scanning coils. Low imp. line and frame. Aluminium 
shroud 12/6 
Scanning coils. Wide angle. 
Low imp. line and frame, 19/6 
Multi ratio frame output transformer, 10/6 
Focus coil. 35mm electro 
magnetic 12/6 

SPECIAL—BRAND NEW 
TCC TV. CONDENSERS 32+100 mfd. 450 v.w. Type CEI5PE . . 

0.04 mfd. I2.5Kv. Type CP59VO Visconol 

vernier adjuster. 
35mm Tetrode 15/- 
35mm Triode 17/6 
All types p.m. magnets, 35mm. 
Less vernier. 12/6 
Goodmans, with ferroxdurecore. 
For all wide angle tubes 25/- 
Frame blocking oscillator trans- 
former 10/6 
Wide Angle Frame B/O trans- 
former 10/6 
Frame and Line B/O transfomers. 
(Auto) 4/6 
Plessey width coils  6/6 

Price 7/6 
Price 7/6 

'S 

0 

r-v 

TRIPLEX DARK 
SCREEN FILTERS 
14 x I2f x i^ins. 7/6 
I5| x I3i x-j^ins. 9/6 
Postage and packing 5/- 
per piece extra. (This 
charge is necessary owing 
to extra packing required) 

GERMANIUM 
CRYSTAL DIODES 

I /6 each 

WIDE ANGLE 
CATHODE RAY 

TUBES 
14" MW36-22 £19 9 3 
14" CI4B £2010 I 
16" MW4I-I £22 4 10 
16" T90I £22 4 10 
17" MW43-64 £23 12 8 
17" CI7BM £24 13 0 
Carriage and insurance 

extra 

ALLEN WIDE 
ANGLE COM- 

PONENTS 
D.C. 300 latest type 
Ferroxcube Coils, 39/6 
GL. 16 Coil, 7/6. GL.I8 
Coil, 7/6. Focus Coil, 31/-. 
FO.305 trans, 21/-. 
Frame B.O. transformer, 
15/—. Line EHT. trans- 
former, 40/-. 

VCR97 C.R. TUBES 
New unused. 35/- 

Carriage 5/- 

SCREEN ENLARGER 
For VCR97. Filter type, 
17/6. Postage 2/6. 

EHT. CONDENSERS 
.1 + . I mfd. 3.5Kv. 5/11 

SOLON 
SOLDERING IRONS 
220-250 volts. 
Latest model in- 
strument iron . . 19/8 
Standard model. . 19/- 

LARGE SCREEN T.V. 
Every component in stock for the Magnaview, Tele- 
King, Viewmaster and Universal television receivers 
including all cathode ray tubes and valves. 

Width and linearity controls. 
3/6 each 

Colver CLR.90I type pot/ 
meters. Wire wound, most 
values. 2/6 each 
Ion Traps. All types. Price 
3/- each. State type number 
of c.r. tube when ordering. 
HUGE PURCHASE. STAIN- 
LESS STEEL RECORDING 
WIRE. ON STANDARD 
REELS. By B. & H. 
ISmins  7/6 
30mins  12/6 
60m ins  25/- 
Postage I /- per reel extra 
CRT Rr. neck protectors 2/6 

R.II32A RECEIVERS 
With all valves. 

Brand New . . . 79/6 
Store Soiled. 49/6 
Second Hand . . 39/6 

Carriage 10/- extra 
A.C. MAINS GRAM 

M OTORS — Synchronous 
Shaded Pole. For use on 200- 
250 volts, 50 c.p.s. Rim and 
belt drive type. 9/6 each. 

MANY USES. 
THE "UNIVERSAL" 

LARGE SCREEN AC/DC 
TELEVISOR 

by A. S. Torrance, 
A.M.I.P.R.E., A.M.T.S. 

A 28 page booklet giving full 
instructions for building a 
Large 17 inch screen televisor 
*AC & DC Mains. *PM focus- 
ing *Mullard Valves and CR 
Tube *Five-channel Superhet 
*Table Model *Convertable 
into Radio-gram console ♦Incorporates all latest 
developments. 
Reprinted from the Radio 
Constructor 3d post free. 

TELEVISION 
CONSTRUCTORS 

PARCELS 
No. I. All brand new com" 
ponents by Igranic. Com" 
prises E.H.T. flyback line 
transformer, 7-IOKv. with 
ferroxcube core and rectifier 
heater winding; scanning 
coils; frame output trans- 
former; Elac focus unit with 
vernier adjuster, U37 E.H.T. 
rectifier and brand new 12/n 
cathode ray tube with ion 
trap, mask and glass. 
LASKY'S PRICE FOR 
THE COMPLETE PAR- 
CEL £15/19/6. Carriage and 
insurance 15/- extra 
No. 2. The Constructors* 
Parcel as above, but less the 
cathode ray tube and ion 
trap. LASKY'S PRICE 79/6. 
Carriage 3/6 extra. 
No. 3. Condenser Parcel. 
I of each: .04mfd. I2.5kv; 
32 + 32mfd. 350 v.w.,; 32 + 
lOOmfd. 450 v.w. AND 24 
I OOOpf, ceramic tubes; 6-.I 
mfd. 500 v.w.; .01 mfd. 500 
v.w. ALSO 12 assorted "pf" 
condensers of your own 
choice. PRICE 45/- POST 
FREE. 
No* 4. Complete set of 
metal-work. Un-assembled. 
Comprising main chassis, tube 
supports and valveholders. 
(Less sound-vision chassis). 
PRICE 25/-. Carriage 3/6 
extra. 
No 5. RESISTANCES. 
^ Watt. 85 resistances your 
choice. PRICE 18/- POST 
FREE. 
No. 6. One of each of the 
following: Ion trap IT6; 
Duo-decal tube holder; low 
impedance line and frame 
scanning coils. PRICE 15/-. 
Postage I /6 extra. 

THE NEW ACOS 
MICROPHONE 

A general purpose h^nd 
microphone, crystal type. 
Of robust construction 
with almost flat response 
from 50 to 5,000 c.p.s. 
Suitable for recording 
equipment, p.a.work etc. 

PRICE 25/-. 
CATHODE RAY 
TUBES MASKS 
New aspect ratio. 

10/n Double D 
12/n . . . 
12/n Flat face. 
12/n Old ratio 
14/n Rect. 
16/n Double D 
17/n Rect. 
12/n Soiled 
12/n Soiled, Cream, 
with safety glass 
12/n Soiled, Black, 
with safety glass 

7/6 
• 14/- 
• 15/- . 9/6 
• 21/- 
• 25/- 
• 21/- 7/6 

11/6 
8/6 

15 INCH CATHODE 
RAY TUBE MASKS 

Cream rubber. 
Latest aspect ratio. Over- 
all dimensions; 17/n wide, 
13/n high. Price 17/6. 
Postage 2/- extra. 

ARMOUR 
PLATE GLASS 

9 x8 x^-inch. 3/- 
13 xl0yx+inch. 4/- 
16-5x13 x-j-inch. 6/11 
I74xl54-x|-inch. 7/M 
COLLARO 3-SPEED 
AUTOMATIC REC 
ORD CHANGERS. 
MODEL RC3/52I. Brand 
new and unused, 
maker's original cartons. 
Finished in cream enamel 
and fitted with GP.29 
hi-fldelity studio crystal 
turnover head. 
LASKY'S PRICE £9/19/6. 
Carriage FREE. 
Now in stock. 3-Speed 
mixer changer model 
RC3/522, Prices on re- 
quest. 

LASKY'S RADIO Lasky's (Harrow Road) Ltd. 370 HARROW RD. 
PADDINGTON LONDON W9 

(Opposite Paddington Hospital) Telephones CUNningham 1979 and 7214. All Departments. 
Hours Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day I p.m. MAIN ORDER & DESPATCH DEPARTMENTS 485/487 Harrow Road Paddington London WI0 

Terms Pro Forma, Cash with Order or C.O.D. on post items only. Postage and packing on orders value £1 — 
I/- ex. £5-2/- ex., £10-3/6 ex. Over £10 carriage free unless otherwise stated. All goods fully insured in transit. 
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A D C O L A 
(Regd. Trade Mark) 

SOLDERING INSTRUMENTS 

Reg. Design No. 860302 (British, U.S. and Foreign Patents) 
Designed for wireless assembly and 

Maintenance 
Supplied for all volt ranges from 6/7v to 230/250v 

3/16' Dia. Bit Standard Mode! 25/6 
Sole Manufacturers ADCOLA PRODUCTS LTD. 

Sales Office and Works Cranmer Court, 
Clapham High St. London SW4 (MAC 4272) 

TELETHON SUPER INDUCTOR COILS 
MINIATURE DUST CORE TYPES 

Type. HAX. High frequency crystal 
transformer coil, triple wound for Ger- 
manium crystal diodes. 
*Q 100. *Gain 33 Times. *No Overlap 
Performance unequalled. each 3/- 

DUAL WAVE T.R.F. COILS 
Type. TRF. A/HF. AE. & HF. Trans- 
former Rising characteristic to balance j 
fall in circuit "Q." Matched pairs; Pre- 
Aligned. pa;r 7/- 
Super-Het Range for S.M&LW. AE&Osc., 6/- pair 
I.F. Transformers, Filters, Etc. p.p. 3d. 

Stamp for Circuits & Data 
 THE TELETRON CO.  

266 NIGHTINGALE ROAD LONDON N.9 

COLLARO 3-SPEED 
RECORD 

CHANGER 
RC3/52I. Auto-Dyna- 
mic with switch-over 
Pick-up. £9/19/6. 
Carriage pa id. 

PTE 45 Mc/s STRIP. Type 
3583 Units. Size I5'x8'x2'. 
Complete with 45 mc/s Pye 
Strip, 12 valves 10 EF50, 
EB34 and EA50. Sound and 
vision can be incorporated 
on this chassis with mini- 
mum space. New condition. 
Modification data supplied. 

Price £5 carriage paid 

CRYSTAL 
MICROPHONE 

INSERTS 
Ideal for tape recording 
and amplifiers. No 
matching transformer 
required. 8/6 POST 
FREE. 

INDICATOR UNIT 
TYPE I82A. This unit con- 
tains VCR5I7 Cathode Ray 
6" Tube, complete with 
Mu-Metal Screen, 3 EF50, 
4 SP6I and I 5U4G valves, 
Offered BRAND NEW 
(less relay) in original pack- 
ing case at 67/6. Plus 7/6 

carriage. 
R.F. UNITS 

Type 26. 50-65 Mc/s. 
Variable Tuning. 2-VRI36, 
I-VRI37. 45/- EACH 
BRAND NEW. 
Type 27. 65-85 Mc/s. 
Variable Tuning. 2-VRI36, 
I-VRI37. 45/- EACH 
BRAND NEW. 
Type 24. 20-30 Mc/s, 
Switched Tuning. With 
3-SP6rs. 15/- EACH 
BRAND NEW. 
Type 25. 40-50 Mc/s. 
Switched Tuning, With 
3-SP6I. 19/6 EACH. 
BRAND NEW. 

HENRY'S 
We have over 20,000 American and B.V.A. valves 

in stock. 
ALL VALVES NEW AND GUARANTEED 

OZ4A 
IG6 
IRS 
154 
155 
IT4 
IA7GT 
ICS 
ILN5 2X2 
3V4 
3S4 
5Z3 
5U4 
5Z4 
6A7G 
6AC7 
6AG5 
6A8G 
6AM6 
6B8 
6C4 
6C5GT 
6C6 
6D6 
6F6G 
6G6G 
6H6GT 
6H6M 
6J5GT 
6J5M 
6J6 
6AK5 
6J7G 
6J7M 
6K6 
6K7G 
6K7M 
6K8G 
6K8GT 
6L6G 
1622 
6U5 
6U5G 
6L7 
6N7GT 

7/- 6/6 
8/- 8/- 
8/- 
8/- 
T- 
l- 8/~ 
8/- 8/6 
8/6 
8/6 
8/6 
6/6 
7/6 
8/6 
91- 7/6 
8/6 
5/- 6/6 
6/6 
8/6 
6/6 
5/- 8/6 
5/- 8/6 
91- 
91- 616 
8/6 
91- 6/6 
7/6 
91- 
91- 8/6 

II/- 7/6 
7/6 
7/6 
7/6 

6Q7GT 8/6 
6SJ7GT 8/6 
6R7 8/6 
6X5G 8/6 
6SA7GT 8/6 
6SQ7GT 8/6 
6SG7 7/6 
6SH7M 7/6 
6SK7GT 7/6 
6SL7GT 9/- 
6SN7GT 9/- 
6SC7 10/- 
6SS7 7/6 
6V6GT 7/6 
7C5 8/6 
7A7 
7C7 
7H7 
7B7 
7S7 
I2A6 
I2C8 
12H6 

8/6 
8/6 
8/6 
8/6 

10/- 
7/6 
7/6 
8/6 

I2K7GT 8/6 
I2K8GT 8/6 
I2Q7GT 8/6 
I2SA7GT8/6 
I2SQ7GT8/6 
I2SG7 7/6 
I2SH7 7/6 
I2SJ7 
I2SK7 
I2SR7 
I4A7 
25Z6GT 8/6 
25Z5 8/6 
35Z4GT 8/6 
25A6 8/6 
35L6 8/6 
50L6GT 8/6 
42 8/6 

8/6 
8/6 
7/6 
8/6 

43 
75 
78 
80 
866A 

8/6 
8/6 
8/6 
8/6 

15/- 

9001 
9002 
9003 
9004 
9006 
954 
955 
956 
1299A 

6/- 
61- 
61- 
61- 
61- 
61- 
61- 
61- 
7/6 

TZ40 37/6 
931A 50/- 
EA50 2/- 
EF54 
(VRI36) 6/- 

EB34 3/6 
EBC33 8/6 
EF36 
EF39 
EK32 
EF9i 
EL32 
EF50 

6/6 
6/6 
6/6 
7/- 7/6 
8/6 

EF50 (Red. 
Syl.) 10/- 

EF50 
(Ex-Units) 

51- SP2 8/6 
VP2 8/6 
TDD2A 8/6 
DK40 91- 
UL4I 
UY4I 
4DI 
8D2 
9D2 
I5D2 
R3 
D4I 
D42 
D63 
KT2 

91- 
91- 
4/- 41- 
41- 

101- 
8/6 
5/- 
5/- 
5/- 
5/- KTW6I 7/6 U52 8/6 

U19 
6U5 
6U5G 
P2 
MUI4 
PX25 

10/- 
7/6 
7/6 
41- 
8/6 

12/6 
KT33C 10/- 
KT66 12/6 
GU50 12/6 
XP(2v) 4/- 
XH(I.5) 4/- 
VU III 4/- 
VUI33 4/- 
VUI20A 4/- 
CV54 51- 
SI30 7/6 
7475(VS70) 

7/6 
CV66 61- 
VRI50/308/6 
CK5I0AX5/- Dl 21- 
AC6PEN 6/6 
ACS/ 
PENDD 12/6 
PEN25 6/6 
PEN46 7/6 
QP25 6/6 
QP230 8/- 
SP6I 4/- 
SP4I 4/- 
HL23/DD6/6 
TP25 8/- 
VP23 6/6 
VP4I 7/6 
U22 8/6 
ATP4 4/- 
TP22 8/6 
TH233 10/- 
41MP 7/6 
42SPT 61- 
2I5SG 4/- 
MS/PENB 

7/6 
VT50I 7/6 

Send Postage for new 'S3 combrehensive 23-page catalogue: 
containing components and ex-government bargains. 

Open Monday to Friday 9 a.m. to 6 p.m. Thursday I p.m. 
5 HARROW ROAD, PADDINGTON LONDON W2 

Telephone Paddington 1008/9, 0401 

SETS OF VALVES 
Ten EF50 (Ex- Set 
Brand New Units) 
5/- each ... ... 45/- 
6K8G, 6K7G, 
6Q7G, 5Z4G, 
6V6G (or KT6I) .. 37/6 
IRS, IS5, IT4, IS4 
or (3S4 or 3V4) .. 30/- 
TP25. HL23/DD, 
VP23 PEN25 (or 
QP25)   25/- 
6K8G, 6K7G, 
6Q7G, 25A6G, 
25Z5 or 25Z6G .. 27/6 
I2K8GT, I2K7GT, 
I2Q7GT,35Z4GT, 
35L6GT or 
50L6GT 37/6 
I2SA7GT, 
I2SK7GT, 
I2SQ7GT, 
35Z4GT, 35L6GT 
or 50L6GT ...37/6 
PX25, KT33C. Each 
KT66, GU50 ... 12/6 
PX25,s Matched Pair 
Pairs  25/- 
TEN 6AM6 (EF9I). 80/- 

RECEIVER RI355. As 
specified for "Inexpensive 
Television." Complete 
with 8 valves VR65 and I 
each 5U4G, VUI20. VR92, 
Only 29/-, carriage 5/-. Or 
Brand New in original 
packing case, 55/-, plus 5/- 
carriage. 

SHADED POLE 
MOTORS 200/250 v. 
AC Ideal for Tape 
Decks etc. ... 10/6 

VCR5I7C Blue and 
White 6|in. Tube. 
This Tube replaces the 
VCR97 and VCR5I7 
without alteration and 
gives a full Blue and 
White picture. Brand 
new in original crates, 
35/-, carriage free. 

RECORDING TAPE 
(Proprietary Brand) 
600 feet ... 12/6 

1200 feet ... 21/- 
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SMALL 
ADVERTISKMEATS 

Readers' small advertisements will be accepted 
at 2d per word, minimum charge 2/-. Trade 
advertisements will be accepted at 6d per 
word, minimum charge 6/-. If a Box Number 
is required, an additional charge of 1/- will 
be made. Terms: Cash with order. All copy 
must be in hand by the 5 th of the month 
for insertion in the following month's issue. 

PRIVATE 

SIGNAL GENERATOR. US Army 1-72-J, 100 kc/s 
to 32 Mc/s, 50/-. VCR131, dozen ACP4's and 
Power Pack to suit 4kV, IkV, 350, 2 LT's, 40/-. 
To be collected from London, SE24. Box. No. C149. 

AMATEUR GOING OVERSEAS. Must sell extensive 
range of equipment at give-away prices, including 
4 receivers, 2 transmitters, approx. 200 valves, TV 
equipment, etc. SAE for lists or wants please 
D. W. White, "Braeside," Station Lane, Lap worth, 
Warks. 

RECEIVERS, Philips 681 A, 9-valve, 12 waveband, 
double-superhet, push-pull, etc.—the last word in 
SW Broadcast listening and for the Amateur band 
enthusiast. Eddystone 740 with matching speaker. 
Both as new. £30 each or £55 the two. Ballance, 
153 Burntwood Road, Norton Canes, Cannock, 
Staffs. 

FOR DISPOSAL, Caxton's Modern Practical Radio 
and TV, Camm's Wireless Encyclopaedia and Coils, 
Chokes and Transformers. Wanted—Magnaview 
Vision Strip or components. Box. No. D103. 

TELEVISION SET, ex-Govemment parts, 6-inch 
tube with over 20 valves. Any offers? Box 
No. D102. 

BOOKS, Caxton's Practical Radio and TV, 3 volumes 
and Data Book. Brand new, £3. Leighton, 36 Furze 
Way, Wolverton, Bucks. 

MAGAZINES, The Radio Constructor from first issue 
to date, August 1951 and September 1952 missing. 
Offers. Guppy, 33 Pant Road, Newport, Mon. 

FOR SALE, Qualtape Desk, but fitted Audigraph 
head, high impedance, and ball bearing tape guides, 
as new condition, £8 carriage paid. 50, Oxford 
Road, Birkdale, Southport. 

FOR SALE, Cossor 9-inch Electrostatic Tube, 
"14K" with base. Guaranteed less than 50 hours 
use. Removed from new pre-war Cossor 437T— 
any reasonable offer. Box No. D100. 

VALVES, 6SK7, 6SA7, 6J5, DL63, 6F6, 5Y3, 22/- 
pp., or exchange for VRIOS's, EF40's. M. Berry, 
38 Horatio Street, Roker, Sunderland. 

[continued on page 363 

TELE-RADIO 
(1943 LIMITED) 

ALL CHASSIS I8G. REINFORCED CORNERS 
8'x6"x3i" 7/6 14-x 5"x2r 9/- 

I0'x6"x2r 8/3 14-x a~x2i' 10/6 
l2-x6-x2i- 8/6 l4-xl0-x2i- II/- 
I2-x8*x2|- 9/6 l7-xl0-x2i- 12/6 

TEST METER CASES 
STEEL WITH All. PANELS. Black Enamelled 
4-x4-x2r 5/6 8-x6-x3- 8/6 
6-x4"x3" 7/- IO-x6-x2i- 10/6 
ELLISON TRANSFORMERS & CHOKES. 
PRIMARIES 200/250V. UPRIGHT MOUNTING. 
MTI62 250-0-250v. 60mA. 5v. 2A. 6.3v. 3A. 23/3 
MT137 250-0-250v. 120mA. 5v. 3A. 6.3v. 7A. 33/9 
MT12I 350-0-350v. 80mA. 5». 2A. 6.3v. 3A. 27/9 
MTI90 350-0-350v. 120mA. 5v. 3A. 6.3v. 5A. 39/9 
DTI99 350-0-350v. 120mA. 4v. 5A. C.T. 

6.3». 5A. 0-4-5V. 3.5A. 41/3 
MTI78 350-0-350*. 150mA. 5v. 3A. 6.3*. 5A. 48/9 
MT175 425-0-425*. 150mA. 5*. 3A. 6.3*. 7A. 63/- 
MT235 430-0-430*. 200mA. 5*. 3A. 6.3*. 

6A. 6.3*. 6A. 62/3 
8/3 
3A. 

21/- 
6/9 

FT52 2*. 2A. 11/3 FT5I 6.3*. I.5A. 
FT58 0-4-6.3*. 3A. 19/6 SP70 0-6.3v.-12». 
TC38 5H. 250mA. 22/6 
TC76 I OH 150mA. 21/9 TC30 I OH. 60mA. 
TC74 30H. 20mA. 17/3 
» WODEN 40H. 50mA. POTTED SPECIAL PRICE 12/6 
WALCHRIS GUITAR PICK-UPS 
WITH VOLUME CONTROL 30/- 
POSTACE & PACKING EXTRA. C.W.O. OR C.O.D. 
189 EDGWARE ROAD LONDON W2 Shop Hours 

Telephone Mon.-Sat. 9 a.m. to 6 p.m. 
PAD. 4455/6 Thursday 9 a.m. to I p.m. 

REP 
HIGH GAIN 

COILS 
Dual Range Miniature Crystal 
Set Coil with Circuit 2/6 
Dual Range Coil with Reac- 
tion with 2 Mains and 2 
Battery Circuits 4/- 
Matched Pair Dual Range 
T.R.F. Coils with Battery 
and Mains Circuit, Q/. pair 

All coils wound on low loss formers 
-k Individually tested and guaranteed 

Post 3d on all orders 
£ Trade supplied 
Radio Experimental Products, Ltd. 
33 Much Park Street Coventry 

CDCC | Circuits, l-valve, M.W. Receiver CDCC I • and l-valve Amplifier. Send S.A.E rRtt • 
Regenerative Tuning Coil for above Receiver, 4/- 
High Frequency Choke, 3/9. BEGINNERS! Step-by- 
step instructions for building this fine Receiver. Every 
detail fully explained. Price including Tuning Coil 6/6 

SWAN ELECTRONICS 
(Mail Order Department) 

43 BOURNEMOUTH ROAD LONDON SEI5 

VALVES—OVER 3000 in Stock 
2D2I, EC9I, I2AU7, 6BR7, 6CH6, 6BW6, 6SN7, 
»/-. EL91, 6F33, I2AT7, EY9I, 7/-. EF91, 6J6, 
I2AX7, 6/6. 6AL5, 6C4, EAC9I, EF92, 5/6. 

SKILLMAN 
FRANCHISE STREET WEYMOUTH 
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Vfll VF^ NEW tested and GUARANTEED IA4, 8/6; IA7. 12/6; IB4, 8/-; ICS, 8/-; I E7, 9/6; 
IH5, 10/6; INS, 10/6; IRS, 7/9; IS5, 7/9; IT4, 7/9; 
3A4, 10/6; 3S4, 7/9; 3V4, 7/9; 5U4G, 8 6; 5Y3GT, 
9/6; 5Z4G, 8/9; 5Z4, 8/9; 6AC7, 5/9; 6AG5, 6 9; 
6AM6, 7/6; 6AT6, 8/6; 6BE6, 8/6; 6BW6, 8/6; 
6B7. 8/6; 668, 7/6; 6B8G, 7/6; 6C8G, 9/6; 6F8, 8/6; 
6G6G, 5/9; 6J5GT, 5/-; 6J5G, 5/-; 6J7GT, 8/6; 
6K6, 8/6: 6K7, 6/6; 6K7G, 5/6; 6K7GT, 6 6; 
6K8G, 8/9; 6N7, 6/9; 6Q7G, 8/9; 6Q7GT. 8/9; 
6SA7, 8/-; 6SJ7, 8/6; 6SK7, 8/6; 6SL7, 8/9; 6SN7, 
9/6; 6SS7. 6/9; 6V6GT, 8/6; 6V6G, 8/6; 6X4, 8 6; 
6X5GT, 8/-; 7C7. 8/-; 7H7, 8/6; 8D3, 7/6; I2A6, 
7/6; I2AH7, 7/6; I2AT7, 8/6; I2AU7, 8/6; I2AX7, 
6/9; I2K8GT, 8/6; I2Q7GT, 8/6; I2SH7, 7 6; 
I2SR7, 7/6; 25A6, 8/-; 42, 8/-; 4S, 8/6; 57, 7 6; 
76, 7/6; 807, 8/6; 954, 2/6; 1625, 10/6; 9001, 4/9: 
9002, 5/6; 9006, 5/6; EA50, 2'-; EAC91, 6/-; 
EAF42, 9/6; EB34, 3/-; EB9I, 6/6; EBC33. 8/6; 
ECH35, 11/6; ECH42, ll/6:ECL80, 12/6; EF22, 7/6; 
EF37A, 15/-; EF9I, 7/6; EF92, 8 6; EL9I, 10/6; 
EM34. 12/6; EZ40, 9/6; iW4, 10/6; KT32, 8/6; 
KT66, 12/6: VR9I, 8/6; VRI50/30, 8/6. 
MATCHED PAIRS 6V6G and gt, 17/-; 6F6G, 
'7/-; 807, 15/6; 6G6, 12/-; 6J5G & gt, 9/6 per pr. 

ELECTROLYTIC CONDENSERS 2 mfd 350vw T.C.C., 1/3; 8 mfd, 350vw, T.C.C. 1/6; 
8mfd, 450vw, B.E.C., 1/9; 8 mfd, 500vw, Dub., 2/6; 
16 mfd, 500vw, Dub., 3/6; 16 mfd, 450vw, T.C.C., 
3/6; 32 mfd, 450vw, B.E.C., 4/6; 8+8 mfd, 450vw 
B.E.C., 3/9; 8+16 mfd, 500vw, Dub., 4/9; 16+16 
mfd, 500vw, Dub., 5/3; 32+32 mfd, 275vw, B.E.C., 
4/-; 12 mfd, 50vw, T.C.C., 1/-; 20 mfd, I2vw, 
T.C.C., I/-; 25 mfd, 25vw, T.C.C., 1/3. 

R. COOPER 
32 SOUTH END CROYDON SURREY 

Telephone CROydon 9186 

ANNOUNCING .... 
THE '/ATOMIC" 3 VALVE 
ALL MAINS RECEIVER KIT 

90/- Post and Packing 2/6 extra 
SEND 1/3 NOW FOR FULL INSTRUCTIONS 
POINT-TO-POINT WIRING DIAGRAM AND 
CIRCUIT DIAGRAM, LIST OF PARTS AND 

GUARANTEE 
Complete 2-wave radio, in attractive bakelite cabinet. 
Hundreds already in daily use. Results guaranteed. 

PARTS OBTAINABLE SEPARATELY 
The only tools required to construct this are: Soldering 
Iron, Screwdriver and Pliers. 
VALVES by return: 
OZ4, 6/6; lASgt, 7/6; ILD5, 6/6; ILNS, 6/6; IRS, 8/6; 
IS4, 8/6; IS5, 8/6; IT4, 8/6; 1625. 4/6; 2C26. 5/-; 2C34. 4/6; 2V3g. 3/6; 3D6, 2/3; 3S4, 8/6; 3V4, 8/6; 
4DI. 3/-; 5U4g, 9/-; 5Y3, 10/-; 5Z4, 10/-; 6AB7, 6/6; 
6AC7, 10/-; 6AG5, 7/-; 6AK5. 8/6; 6AK6. 8/6; 6AM6. 
8/6; 6AT6, 8/6; 6AU6. 8/6; 6AL5. 8/6; 6B7, 9/-; 6B8, 7/-; 
6BW6, 8/6; 6BE6, 8/6; 6BA6, 8/8; 6BR7, 12/6; 6C4, 7/6; 
6C5g, 6/-; 6CD6, 11/6; 6CH6, 9/-; 6F6, 8/6; 6G6. 7/6; 
6H6. 3/6; 6J5, 6/6; 6J6, 10/-; 6J7. 9/-; 6K6, 7/6; 6K7gt 
6/6; 6K7g, 6/6; 6K8m, 10/6; 6K8g, 10/6; 6L6g, 10/6; 
6Q7, 10/6; 6SA7, 9/6; 6SH7, 6/-; 6SL7. 11/6; 6SN7. 
10/6; 6SQ7. 7/6; 6SS7, 7/6, 6V6g. 9/-; I US, 8/6; 6U5, 
8/6; 6X4, 8/8; 6X5gt, 7/6; 7C7. 7/6; 7D8. 8/-; 7D9, 7/6; 
7Q7, 7/6; 8D2, 3/-; 8D3, 8/6; 8D6. 7/6; I0F9, 7/6; 
ARPI2, 5/-; I2AT6, 10/6; I2AT7, 10/6; I2AX7, 10/6; 
I2AU7, 10/6; I2BA6, 8/6; I2BE6, 8/6; I2J5, 5/-; I2K7, 
12/6; I2SC7, 6/-; I2SG7, 5/-; I2SH7. 5/-; I2SJ7, 6/-; 

Please include small amount for postage 
The Ham's Shop with the helping hand 

—Tom Gamble (G3DBL) 
NORMAN H. FIELD 

(Dept. R.C.) 68 Hurst St., Birmingham 5. MID 3619 

Kendall 

and Mousley 

Electronic Engineers and 
Laboratory Equipment Manufacturers 

99 DUDLEY PORT, TIPTON, STAFFS. 
Instrument cases in steel, complete with light 
alloy front panel Colours Black (Red and Green 
10 per cent extra). Back punched for ventilation. 
S^xS" at 18/-. lOrx^'xIOr at 21/-. Chassis 
to suit 7" square by deep (Light alloy, four 
sides) 7/6. Chassis to suit 10" square by 21" deep 
(Light alloy, four sides) 10/6. Heavier steel case 
complete with alloy front panel, finished in Black 
(Red or Green 10 per cent extra). Back punched 
for ventilation, 9"xl2"x9" at 30/-, chassis for 
same I0"x8"x2i" (reinforced corners) at 10/6 
each. Case complete with chassis and panel £2.0.0 
Meter stands, ends only, 2/6 per pair, panel for 
same 6" square at 1/9 9"x6" at 2/6 and I2"x6' 
at 3/3. Meters can be mounted at extra cost if 
required. Suppliers of technical publications. A 
full range of components, by well known manu- 
facturers. are stocked, Mullard, Brimar, Cossor, 
T.C.C., Dubilier, Erie, R.E.P., Wearite, Elstone, 
Morganite, etc. High stability 1,2 and 5 per cent 
resistors available from stock or to order. 

ALL PARTS FOR THE 
KIDDIES' CRYSTAL SET 

SALVAGE VALVE CLEARANCE SALE 
ECL80 
EY51 
EL9I 
EAF42 
EF80 
EF91 
ECC9I 

10/9 
10/9 
6/9 
8/9 

10/9 
7/9 
6/9 

EF50(XWD)5/9 

EB9I 
EB34 
EF92 
KTW6I 
KTW63 
SU6I 
SP6I 
SP4I 

5/9 
3/9 
5/9 
5/9 
6/9 

10/9 
5/9 
6/9 

UM4(M.Eye)6/9 U25 
UF4I 
UBC4I 
UY4I 
U404 
VP23 
Z77 

8/9 
6/9 
6/9 
5/9 
5/9 
5/9 
7/9 

WRITE FOR OUR FREE CATALOGUE FOR FULL LIST. 
POST 2id. REGISTERED POST ON VALVES I /- UP TO 6d. 
Amplifiers. 9/6. Bargain. Brand new (ex W.D., 
unused). Contain EF36 valve, two transformers, 400 
ohm relay, volume control, various condensers, resis- 
tors, etc., Case measures 5"x5"' Post I /6. 
Metal Rectifiers. 11/9. T.V. type. Salvage, guaran- 
teed. 300 volt at 250 m/A. Also 250 volt at 60 m/A, 
8/9. 180 volt at 40 m/A., 3/9. Post I/-. 
Meters. 100 micro-amp. 12/9, with FREE DRAWING- 
2±" square. Made by Weston. Tested. Full scale centre 
reading. Post 1/6. 
T.V. Tubes. £3 for 9", £5 for 10" and 12". All types, 
from stock. Post and Insurance 15/6. Not Ex W.D. 
(Seconds). 
Spotlights. 8/9. Butlers, ex W.D. Post I /3. 8" dia., 
(>Y' deep. 
Side Lights. 1/9. Infra-red glass, ideal tail lamps, new, 
ex W.D. Post 9d. 
Burglar & Raiding Alarm. 9/6. Works from torch 
battery, fitted in a minute. Ex W.D. locating device. 
Post 1/6. 

MONEY BACK GUARANTEE 

DUKE & CO. 
621 Romford Road, Manor Park, London, E.I2 

GRA 6677 

SMALL ADVEUTISEMEMS 
continued from page 557] 

BRT400 G.E.C. Mint condition, with instruction 
manual, nearest offer to £95. AR88D mint con- 
dition, complete with matching speaker, instruction 
manual and phones, £50. G3SXG, Brixton. 7869. 

WANTED to buy or loan, Service Manual for Fergu- 
son 996T Television. Box No. D101. 

c 
WANTED, Gramophone Pick-Up, also magneti 

time base and EHT for 12". Box No. D104. 

TRADE 

NEW BOXED VALVES. Government Surplus, Refund 
guarantee. 12SH7, 12SG7, 4/6. 6K7G, 6C5G, 5/6. 
IT4, 6/6. 6V6G, 807(USA), 7/6. DH77, 6A7G, 8/3. 
3S4, IR5, 6SN7, 8D3, X78, 1S5, 6F6, 7S7, 8/6. 
12K8, 9/6. Post 6d. C.W.O. (or C.O.D. 1/6). 
Porters, 36 Whitemore Road, Guildford, Surrey. 
Tel. 2734. 

The Challenger. A New Compact Tape Deck, 
taking 600/r reels, size only 11" x 7". Best 
Quality Heads. Price £8/18/0 complete. 
Send stamp for details to—E.W.A., 266 War- 
breck Drive, Blackpool. 

I.P.R.E. PUBLICATIONS, 5,500 Alignment Peaks for 
superhets 5/9. Sample copy The Practical Radio 
Engineer 2/-. Membership examination particulars 
1/-. Syllabus of TV and radio courses free and 
post free. Secretary, I.P.R.E., 20 Fairfield Road, 
London, N.8. 

FREE! Brochure giving details of Home Study Train- 
ing in Radio, Television, and all branches of Elec- 
tronics. Courses for the Hobby Enthusiast or for 
those aiming at the A.M.Brit.I.R.E. City and Guilds 
Telecommunications R.T.E.B. and other profes- 
sional examinations. Train with the College operated 
by Britain's largest Electronic Organisation. Mod- 
erate fees. Write to E.M.I. INSTITUTES, Postal 
Division, Dept. RC28, 43 Grove Park Road, 
London, W.4. (Associated with H.M.V.). 

METALWORK, All types cabinets, chassis, racks, 
etc. to your own specification. Philpott's Metal- 
works Ltd. (Dept. R.C.), Chapman Street, Lough- 
borough. 

OSMOR—fcr efficient coils, coilpacks, etc. Send 5d. 
stamp for FREE circuits and lists. Dept. RCC, 
Osmor Radio Products Ltd., Borough Hill, Croydon, 
Surrey. Telephone Croydon 5148/9. 

"GLOBE KING" (Regd.) Miniature Single Valve 
Receiver gets real Dx. Amateur Radio enthusiasts, 
should send for free copy of interesting literature 
and catalogue (enclose stamp for postage). Write 
to makers: Johnsons (Radio), 46 Friar Street, 
Worcester. 

BOOKBINDING, Volumes of Radio Constructor and Radio Amateur fully bound, imitation leather, 
gold lettering, Is 6d post free. Prices for other 
publications on application. Jerome Alcock, 
CHEADLE, Stoke-on-Trent. 
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& 
IF/AF AMPLIFIER UNIT RI355 

In Transit Case. With valves, IF frequency 7.5 mcs. 
Dim.: I8x87x7^in. Used good condition. 
ASK FOR T7/A CARRIAGE 
C/E770A. J#/0 Each PAID 
R.F. Unit type 27. With Broken Dial 
Variable Tuning 68-85 Mc/s with valves etc., in metal 
case, dim.: 9ix7ix4|in. Used, good condition. 
ASK FOR 39/6 C/E77I. Each 

CARRIAGE 
PAID 

IFF RECEIVER R3I08, Ref. No. I0DB/505 
Contains: Motor Generator, input I2v. 3.8A., Output 
480v. .04A. D.C. with a gearbox operating a switching 
mechanism to detune the receiver at time intervals. 
Data available converting to 250v. 50 c/s use as motor. 
Plus: 4/VR65A (SP4I), 2/VR92 (EA50), 2/CV6 (Det. 20) 
Valves, etc., etc. Metal Case: Dim.: I2xl2x8in. Wgt. 
24 lbs. 
ASK FOR 10/A CARRIAGE 
B/H96I. IZ/O Each pAiD 

26 WATT OUTPUT TRANSFORMER 
Parmeko type AF5084/I A. (Mfg. Surplus) 
Primary: 6,600 ohms. C.T., See's. 3.5, 5, 7.5 or 10 ohms. 
Dim.: Slxl^xS^in. Fully shrouded. Wgt. 3 lbs. 
ASK FOR 10/A P0ST 

B/H565. Each PAID 
DRIVER TRANSFORMER 

for ET-4336 Transmitter. 
Ref. No. II0K/117 part XT-3202. Centre tapped primary 
inductance 3.4 henries. Two secondaries inductance 
14 henries each. Ratio whole pri. to one sec. 1-2 approx. 
Dimensions 4?x3^x35in. Wgt. 6 lbs, 4 hold fixing. 
ASK FOR I ft/A P0ST 

B/E562. lO/O Each paid 
AMPLIFIER A1368 less valves 

For Battery Operation. 
2 stage, 2 valve intercom and transmitter modulator 
pre-amplifier, used with TR9, etc. Valve types VR35 
(240QP), VR2I (2I0LF) (not supplied). Input and 
Output transformer etc., in metal case 7x4|x4:fin. and 
circuit. 
ASK FOR AIL POST 
B/E898 Each 6d 

INDICATOR UNIT TYPE 6H 
In Original Wood Case 

Containing VCR.97 tube and valves etc., in metal case 
I8x87x7jin. New Condition. 
ASK FOR ftO/A CARRIAGE 
C/E77. 07/O Each paid 

INDICATOR UNIT TYPE 6 
In Original Wood Case 

Containing VCR.97 tube and valves etc., in metal case 
18x8^x7^. New condition. 
ASK FOR 70/A CARRIAGE 
C/H524 #7/0 Each paid 

RECEIVER UNIT R360I 
15 valve Radar Unit, complete with all valves, etc., 
separate R.F. and Power sections 80v. 400 c/s. In metal 
case; I8x9x8in. 
ASK FOR 70/A CARRIAGE 
C/H493. JT/O Each paid 
ION TRAP MAGNET ASSEMBLY Mfg. surplus 
Type IT/6 by Elac for 35mm. tube neck. 
ASK FOR l/i POST 
C/H9I9. *1° Each 3d EXTRA 

Order direct from: Telephone SOUTH 2706/9 

CLYDESDALE 
2 BRIDGE STREET GLASGOW C.5 

Branches in Scotland, England and North Ireland 
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TRANSFORMERS.—Manufactured to our specifica- 
tion and fully guaranteed. Normal Primaries. 425 v. 
-0-425v. 200 m.a., 6.3 v. 6 a., 6.3 v. 6 a., 5 v. 3a., 0-2-4-6.3 
v. 3 a., ONLY 72/6. 425 V.-0-425 v. 200 ma., 6.3 v. 4 a., 
6.3 v. 4 a., 5 v. 3 a. ONLY 50/-. 350 v. -0-350 v. 160 ma.. 
6.3 v. 6 a., 6.3 v. 3 a.. 5 v. 3 a. ONLY 42/6. 250 V.-0-250 v. 
100 ma., 6.3 v. 6 a., 5 v. 3 a. ONLY 32/6. The above 
are fully shrouded, upright mounting. Universal 
Mounting 350 v. -0-350 v. 80 ma., 0-4-6.3 v. 4 a., -0-4-5 v. 
2 a. ONLY 18/6. Top shrouded, drop through 260 
v.-0-260 v. 70 ma., 6.3 v. 3 a., 5 v. 2 a.. ONLY 16/6. 
The following are upright mounting. EHT for VC97 
Tube 2,500 v. 5 ma., 2. -0.2 v. I.I a., 2 v. -0-2 v. -0-2 v. 
2 a. ONLY 37/6. EHT 5,500 v. 5 ma., 2 v. I a., 2 v. I a. 
ONLY 72/6. EHT 7,000 v. 5 ma.. 4 v. I a. ONLY 82/6. 
PLEASE ADD 1/6 PER TRANSFORMER POSTAGE. 
TRANSFORMER, for use on trains, models, etc., 
giving outputs of 3 v., 4 v., 5 v., 6 v., 8 v., 9 v., 10 v., 
12 v., 15 v., 18 v., 20 v., 24 v., 30 v., at 2 amps from normal 
mains input. ONLY 17/6 (postage I/-). 
TRANSFORMERS.—Ex. W.D. and Admiralty, built 
to more than 50 per cent, safety factor, with normal 
A.C. Mains Primaries. All Brand New and Unused. 
300 V.-0-30 v. 200 ma., 5 v. 3 a.. 6.3 v. 5 a , C.T., 20 v. 
750 ma., 70 v. 100 ma. Weight 12 lb. ONLY 42/6 
(postage, etc., 2/6). 330 V.-0-330 v. 100 ma., 4 v. 3 a. 
Weight 7 lb. ONLY 22/6 (postage I /6). L.T. 5 v. -0-5 v. 
5 a., 5 v. -0-5 v. 5 a., 5 v. -0-5 v. 5 a. By using combina- 
tion of windings will give various voltages at high current. 
Weight II lb. ONLY 35/- (postage etc.. 2/6). L.T. 
6.3 v. 7.7 a., 4.2 v. 2.5 a., 4 v. I a. ONLY 19/6 (postage 
1/6). EHT 1,400 v. 2 ma., 520 v. 10 ma.. 300 v. 10 ma. 
2 v. 1.5 a. ONLY 21/- (postage, 1/6). 
Cash with order, please, and print name and address 
clearly. Amounts given for carriage refer to inland only 

U.E.I. CORPORATION 
The Radio Corner 

138 Gray's Inn Rd. LONDON WCI 
Open until I p.m. Saturdays. We are 2 mins. from 
High Holborn (Chancery Lane Stn.) and 5 mins. by bus 

from King's Cross. 

SMALL TRANSMITTERS for 27mcs band 
(Model Radio Control). These units have been 
built by us from surplus equipment for opera- 
ting radio controlled boats, etc., and are 
supplied complete with valve and working 
instructions. Price 18/6. Postage 1/6, 
SMALL DC MOTORS. Sizeiy long by 4" 
wide byl-^" high, grey, fitted -jV' shaft, operates 
from6-12v., weight I loz. As new 15/6. Postage 
1/3. I2-24v., 9/6. We have sold many of the I2v. 
type to model boat builders, for use in boats 
up to 3ft Sin long. 
SELECTOR SWITCH BOXES. Containing 
16 Chromium Plated on/off Toggle Switches, 
and Terminal Box. Enclosed in Metal Box 7" 
x4,, x 2". Price 10/-. Postage I/6.These are 
ideal for Model Railway Signal Switches, etc. 
TELESCOPIC MASTS. 4 section each 3ft 
long I"-!" dia. 2 aerials fitted in 3ft canister. Price 7/6. Carriage 3/6. 
4FT TELESCOPIC AERIALS. Weight 2oz 
Price 2/-. Postage 8d. 
INDICATOR LAMPS take screw in type 
bulbs, set of 3 mounted on Paxolin panel, 
coloured red, green and amber, with 2ft of 
4-way lead. Price 2/-. Postage lid. 
OUR NEW LIST NOW AVAILABLE. LIST NO. 10 
26 PAGES. PRICE 6d. INLAND. 2/- OVERSEAS 

AIRMAIL 

A. T. SALLIS 
93 NORTH ROAD BRIGHTON SUSSEX 

Telephone BRIGHTON 25806 
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OAK SWITCH SERVICE. Multi-way switches made 
to specification. Approx. cost:—Ceramic Wafer 
5/-, Paxolin Wafer, 2/-, Clicker Plate 2/6. Box 
No! C117. 

JOIN THE ISWL. Free services to members including 
QSL Bureau, Translation, Technical and Identi- 
fication depts. Dx certificates, contests, and activities 
for the SWL. Monthly magazine 'MONITOR' 
duplicated, containing articles of general interest 
to the SWL and League member, 10/6 per annum, 
post free. ISWL HQ, 86 Barrenger Road, London, 
N.10. 

BLUEPRINTS. High Gain 10 Meter Converter, 
with a de-luxe circuit comprising EF91 RF stage, 
ECC91 double triode mixer and oscillator, EF92 
IF amplifier, with stabilised voltage supply via a 
7475, 1 s Sd post free with full instructions. A.S.W.P., 
57 Maida Vale, London, W.9. 

KENDALL AND MOUSLEY. Manufacturers of 
Laboratory Equipment, chassis and instrument 
cases, also suppliers of B.V.A. valves. Radio and 
T.V. components, 99 Dudley Port, Tipton, Staffs. 

RADIO CONTROL THAT MODEL. Practical 
circuits, simple, cheap, easy to construct. Applica- 
tions—Boats, A/C, Trains and Domestic Radios. 
Handbook 3/6 post free with unlimited advice. 
Carter, A.M.I.E.T., 101 High Street, Harlesden, 
N.W.16. 

MANY DEALERS now Stock PANL, the air-drying 
black crackle. If th ire is no Stockist in your district 
send 4/6 to L. Mi.ler, 8 Kenton Park Crescent, 
Kenton, Middlesex. 

S.G. BROWN Type "Dl" Headphones, £1.19.6 
per pair. 
DENCO Dual Purpose Coils, Plug-in Type to 
fit Noval Valveholders. Blue Colour Code, Grid 
Coil with Aerial coupling winding 3/11 each. Green colour code, Grid Coil with Reaction and 
coupling windings, 4/9 each. 
MCMURDO Valveholders, Noval P.F. Material 
I/-each. Anti-microphonic Nylon P.F. 1/6 each. 
International Octal, Ceramic 2/6, Nylon P.F. 2/- 
each (P.F. = Low Losses up to 30 m/cs. Nylon 
P.F. = Low Losses up to 200 m/cs). 
MINIATURE 2 gang Tuners, with dust cover, 
ideal for Personal Portables, etc., llpF min to 
373pF max., II/- each. 
MINIATURE Single Section Tuners, Single 
Hole Fixing spindle, air gap .015". 25 and 50pF 
6/6 each. 75 and lOOpF 7/-each. ISOpF 8/6 each. 
CHASSIS Mounting Gang Condensers with 
split Stators, Ceramic insulation, spindle. 
lOpF plus lOpF, 37pF plus 37pF 10/9 each. 
V.H.F. Chokes D.C. resistance ,5 ohm. Inductance 
4.85 Micro H. 100 Ma. 20 m/cs upwards 2/1 each. 
STAND OFF insulators, 1" high single 6BA 
fixing I/2 each. 
J.B. CALIBAND Dial and Drive, with 2 pointers, 
Tank and Bandspread Ratios 6-1 and 48-1, Silver 
Scale, numbered 0-100, complete with Glass, etc., 
£1.1.6 each. 
SOLDER TAGS 6BA Nuts and Screws, etc., 
minimum quantity, I Doz. 
ENAMELLED Copper Wire per 4oz reels. 

Weight excluding reel, I6swg, I/I I. I8swg, 2/—. 
20swg, 2/3. 22swg, 2/4. 26swg, 2/8. 

MAIL ORDER ONLY AT PRESENT 
Please Note Change of Address  
P.L.E. RADIO SUPPLY CO. 
4 GORDON STREET, COLNE, LANCS. 
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THE MODERN BOOK CO. 

The Radio Amateur's Handbook 
by A.R.R.L. 1953. 30s Od. Postage 
IsOd. 

Television Fault Finding compiled by 
Radio Constructor. 5s Od. Postage 6d. 

Receivers, Pre-Selectors and Con- 
verters. 2s 6d. Postage 2d. 

The Oscilloscope Book by E. N. 
Bradley. 5s Od. Postage 3d. 

Reference Data for Radio Engineers. 
STC. 10s 6d. Postage 6d. 

Television Receiver Design I by 
A. Uitjens. 21s Od. Postage 9d. 

Amplifiers by G. A. Briggs and H. H. 
Garner. 15s 6d. Postage 6d. 

Radio Servicing Instruments by E. N. 
Bradley. 4s 6d. Postage 3d. 

Constructors' Radio Receivers by 
E. N. Bradley. 2s 6d. Postage 2d. 

Brimar Radio and Teletube Manual 
No. 5. Ss Od. Postage 6d. 

Radio Valve Data compiled by Wire- 
less World. 3s 6d. Postage 3d. 

P. H. Brans' Equivalent Radio Tube 
Vade-Mecum 1953. 21s Od. 
Postage I s Od. 

Basic Mathematics for Radio Stu- 
dents by F. M. Colebrook. 10s 6d. 
Postage 6d. 

Foundations of Wireless by M. G, 
Scroggie. 12s 6d. Postage 9d. 

We have the finest selection of British and American Radio 
publications in the Country. Complete list on application. 

19-23 PRAED STREET (Dept. RC) LONDON W2 
PADdington 4185 

Coming Shortly DATA BOOK SERIES. NO. 9. 

RADIO CONTROL 

for Model Ships, Boats and Aircraft 

BY F. C. JUDD, G2BCX 

/ 
A really comprehensive work on this fascinating subject 

DATA PliBUCATIONS LTD 57 1AIDA VALE W9 
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