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SCRATCH SUPPRESSOR . 8-10 WATT AC/DC AMPLIFIER . LIGHT 
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Produced in response to a demand for a 
high sensitivity version of the world- 
famous Universal AvoMeter, this model 
incorporates the traditional design features 
of its predecessors, so highly valued for 
simplicity of operation and compact porta- 
bility. It has a sensitivity of 20,000 ohms 
per volt on all D.C. voltage ranges and 
1,000 ohms per volt on A.C. ranges from 
100 V. upwards. A decibel scale is pro- 
vided for audio frequency tests. In 
addition, a press button has been incor- 
porated which reverses the direction of 
current through the moving coil, and 
thus obviates the inconvenience of chang- 
ing over test leads when the current 
direction reverses. It also simplifies the 
testing of potentials both positive and 
negative about a common reference point. 
A wide range of resistance measurements 
can be made using internal batteries, 
separate zero adjustment being provided 
for each range. 
It is of importance to note that this model incorpor- 
ates the "AVO" automatic cut-out for protection 
against inadvertent overloads. 

D.C. VOLTAGE D.C. CURRENT A.C. VOLTAGE A.C. CURRENT RESISTANCE 

y 

Sizes; S^in. x 7iin. x 4iin. 
Weight: 6^ lbs. (including leads). 

£23 : IOs. 

The following accessories are available to 
widen still further the ranges of the instru- 
ment: A Resistance Range Extension Unit 
to extend the limits of measurement from 
0.025 ohm to 200 MQ., a \QkV D.C. multiplier 
and a number of A.C. current transformers. 

2.5 V 
10 V 
25 V 

100 V 
250 V 

1,000 V 
2,500 V 

50 uA 
250 uA 

I mA 
10 mA 

100 mA 
I A 

10 A 

2.5 V 
10 V 
25 V 

100 V 
250 V 

1,000 V 
2,500 V 

100 mA 
I A 

2.5 A 
10 A 

First indication 0.5 
Maximum indication 20 M Q 
0-2,000 Q 
0-200,000 a I k/.;"'-," 
0-20 M n J b<'aerles 

0-200 m a using external 
batteries 

THE AUTOMATIC COIL W 
WINDER HOUSE • DOUGLAS ST 

INDER & ELECTRICAL^QUIPMENT CO. LTD. 
REET • LONDON S.W.I C Victoria 3 404 — 9 

RADIO CONSTRUCTOR 273 

9 

W H A T 

IS 

WIKIMi 

This, and many other faults, are described and illustrated in 
our latest publication .... 

TV FAIIIT FINDING 

Data Book Series No. 5 

This is a completely new production—not a 
reprint—and is unique in that it is lavishly 
illustrated by photographs taken from the 
screen of a televisor exhibiting the faults under 
discussion. A handy fault-finding guide is 
incorporated, and this is cross-referenced to 

the book itself. 

100 
Illustrations and Diagrams 

80 
pages, high quality paper 

with 
heavy art board cover 

PRICE 5 SHILLINGS, Postage 3d. 

Available from your usual supplier, or direct 
{Trade enquiries invited) 

AMALGAMATED SHORT WAVE PRESS LTD 
57 MAIDA VALE, LONDON, W.9. Tel: CUN 6518 
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-fh® » A full wave band coil 
assembly employing 6 separ- 

ate high "Q" Coils wound on 
ultra low loss formers, giving a remarkably high perform- 
ance. Superhet & T.R.F. Models, Mains and Battery. Size 
only llxSyxli. 5 simple connections, one hole fixing, 
complete with full instructions and circuit diagrams. Separ- 
ate midget coils are available for all ranges, price 4/-each. 
———— WARNING ! Any coils from fire" 
  salvage, or similar sources are not 

, • subject to our guarantee and service. -Buy from reputable suppliers only- 
As specified for con- 

version of the 21 
Receiver, T.R. 

1196 Type 18 
Wartime 

Utility and 
others. 

FREE! Send 
5d. stamp for full circuits and new 

illustrated lists of coils, Coil- 
Packs,etc. also details of parts for 

, * ^ construction of an inexpensive Tape Recorder. 
OSMOR RADI0| PRODUCTS LTD. (D

R
e^ ) 

BOROUGH HILL' • CROYDON CRO 5148/9 

IKOPATENTS 
LTD. 

Managing Director 
E. G. O. ANDERSON 

Consultants 

® RADIO 

® TELEVISION 

• ELECTRONICS 

17 CRISP ROAD W6 
RIVERSIDE 2678 

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 William- 

son Amplifier. 
All Components for the Radio Constructor's 

16" Televisor. 
Weare & Wright Tape Deck £35. 

LATEST VALVE MANUALS 
Mullard, Osram & Brimar No. 4 5/- each 
Mazda 2/- each Postage 6d. extra 

TELEVISION SETS, WIRE AND TAPE 
RECORDERS ALWAYS IN STOCK 

Goods offered subject to price alterations 
and being unsold. 

A rthurs ^ 
PROP: ARTHUR GRAY LTD. 

OUR ONLY ADDRESS: Gray House 
150-152 Charing Cross Road 

London, W.C.2 
TEMple Ear 583314 and 4765 WRITE FOR LISTS 

TELEVISION 

CABINETS 
All Sizes up to 16" Tube 

Specially Designed for 'Radio Con- 
structor' Set,' and Illustrated on the 

September Front Cover 

Price £18:10 Carriage £1 

SEND FOR ILLUSTRATED LEAFLET 

H. ASHDOWN 

98 HERTFORD ROAD 

TOT 2621 EDMONTON N9 
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CONDENSERS 
The abbreviated ranges of two popular 
types given here are representative of 
the wide variety of T.C.C. Condensers 

available 
SUPER TROPICAL 'METALPACKS' 

(in Aluminium Tubes) 

Capacity Wkg. Volts D.C. Dimensions Type 
No. •xF. at 710 C. at 100° C. Length Dia. 

•005 1,000 750 1 iin. iin. CP45W •02 750 600 1 win. iin. CP45U I 350 200 1 win. iin. CP45N •25 500 350 2|in. fin. CP47S •5 500 350 2iin. 1 in. CP9IS 10 350 200 2] in. 1 in. CP9IN 

SUPER TROPICAL MINIATURE " METALMITES ' 
(in Aluminium Tubes) 

Capacity 
[xF. 

Wkg. Volts D.C. Dimensions Type 
No. at 710 C. at I00; C. Length Dia. 

0002 500 350 |in. '2 in. CPII0S ■0005 500 350 |in. *2 in. CPI I0S ■001 350 200 gin. "2 in. CPI ION 002 350 200 fin. •22in. CPI 1 IN •005 200 120 gin. •22in. CPI 1IH ■01 350 200 fin. •34in. CPI I3N 

THE TELEGRAPH CONDENSER Co. Ltd. 
Radio Division: North Acton, London, W 3 Tel: Acorn 0061 

01.065. SPAN THE 

Join the .... 
INTERNATIONAL 

SHORT WAVE 
LEAGUE 

H.Q. 123 Sturla 
Rd. CHATHAM 
KENT ENG. 

Membership 10/6 per annum (U.S.A. SI.60,) 
including 12 issues of Monitor—the League Journal 
Associate Membership 2/6 (U.S.A. S.040). Both 
grades include free use of all Services, entry 

into Contests, etc. 
0Over Twenty Free Services and QSL 

Bureau. 
^Seventy Local Groups. 
^Certificates, Awards and Trophies. 
0Dx Contests both Amateur and Broad- 

cast, Field Day, etc. 
#<The Art of QSL'ing,' an informative 

Twenty Page Booklet, Price Is. Od. post 
paid. 
Send for Free Membership details at once. 

Announcing . . . 

Data Book No. 6 

"The Radio Amateur Operator's 
Handbook'" 

Successor to " OP-AID " 

Order your copy now 

Price 2/6 Postage 2d. 

DATA PUBLICATIONS 
57 MAIDA VALE, 

PADD1NGTON, LONDON, W.9 

www.americanradiohistory.com

www.americanradiohistory.com


276 RADIO CONSTRUCTOR 

«V\\\^ 

m 

Em 

A VALUABLE 

BO&K 

which details the wide 
range of Engineering and Commercial courses of modern 
training offered by E.M.I. Institutes — the only Porto/ 
College which is part of a world-wide Industrial Organisation. 
P.M.G. Certificates, City and Guilds Grouped Certificates in Tele- 
communications; A.M.Brit.l.R.E. Examination, Radio Amateur's Licence, 
Radio & Television Servicing Certificates, General Radio and Tele- 
vision Courses, Radar, Sound Recording, etc. Also Courses in all other 

—POST NOW- 

INSTITUTES 
associated with 

MARCONIPKONE HJ.V. 
COLUMBIA h (His Master's Voice) 

branches of 
Engineering. | Please send, without obligation, the FREE book 

| E.M.I. Insticutes, Dep. 179 43 Grove Park Rd., London.WM 

WEW!!^ —-   
HOME 

Experimental j 
KITS NOW 
AVAILABLE [ 

Addrei 

- ICIOEK 

WIDE AiGLE TV 

Smith's of Edgware Road 
stock all the Components 

Allen, Denco, Colvern 
Dubilier, Elac, McMurdo, Morgan 

STCy TCC 
for the 

"TELEKING" 
"VIEWMASTER" 

CONVERSION 
and "MAGNA VIEW" 

(Radio Constructor) 
also 

TUBES, VALVES & CABINETS 
etc. 

Price Lists on receipt of SAE 
H. L. SMITH & CO. LTD 
2if7/9 Edgware Road London W2 

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

Nr. Edgware Road Stations. Metropolitan & Bakerloo 

WIDE ANGLE SCANNING 
Can only be accomplished by using 
HIGH EFFICIENCY COMPONENTS and 
"ALLEN" can supply the WHOLE range 
necessary for this NEW TECHNIQUE. 

The LINE/SCAN TRANSFORMER 
is capable of fully scanning any C.R. Tube from 

9" up to VJ" (Double D) Scan at 16 kV. 
The DEFLECTOR COILS 

are designed to match the above Transformer 
and to give a 70 deg. Scan. % 

FOCUS COILS 
FRAME TRANSFORMERS 

LINEARITY and WIDTH CONTROLS 
are immediately available. 

All these components are specified for the 
"TELEKING " and ** MAGNAVIEW.** 

For Circuit Diagram of Line and Time Base using 
12' to 17' C.R.T.'s send 9d. and S.A.E. 

ALLEN COMPONENTS Limited 
(Specialists in the manufacture of L.T. Transformers) 
Crown Works 197 Lower Richmond Road 
Telephone pro 9013 RICHMOND Surrey 

The 

Radio Constructor 
Vol.6, No. 6. Annnual Subscription 18/- February, 1953 

Editorial and Advertising Offices—57 Maida Vale Paddington 
Telephone CUNingham 6518 London W 9 

Edited by C. W. C. OVERLAND, G2ATV 
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NOTICES 
THE CONTENTS of this magazine are stricily 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. 

THE EDITOR invites original contributions on con- 
struction of radio subjects. Ail material used will be 
paid for. Articles should be typewritten, and photo- 
graphs should be clear and sharp. Diagrams need not 
be large or perfectly drawn, as our draughtsmen will 
redraw in most cases, but 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 
Radio Constructor, 57, Maida \ ale, Paddington, London t 
W.9. Telephone CUN. 6518. 

A Companion Journal to THE RADIO AMATEUR 
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Suggested Circuits for the 

Experimenter 

The circuits presented in this series have been designed 
by g.a.french specially for the enthusiast who needs 

only a circuit and the essential relevant data. 

NO. 26 AN AUTOMATIC SCRATCH SUPPRESSOR 

An undesirable adjunct of gramophone 
reproduction is given by the existence of needle 
scratch. Although needle scratch need not be 
too troublesome with new or modern pressings, 
it can still be sufficiently bad to mar enjoyment 
when older or worn records are being played. 
Even with new records, however, a scratch 
filter of some type is often considered to be of 
advantage. 

When loud passages are being played from a 
record, needle scratch usually ceases to be 
objectionable, as its level is then relatively 
lower than that of the reproduced sound. 
Conversely, when quiet passages are being 
played, the scratch level becomes relatively high 
and correspondingly more unpleasant. 

A filter capable of reducing scratch from 
noisier records is liable to cause unwanted 
attenuation of the higher frequencies. This is 
especially true in the case of amplifiers (or the 
amplifier portions of broadcast receivers con- 
nected to external pick-ups) which use simple 
top-cut tone controls. When such amplifiers 
are used, it is impossible to remove scratch 
without destroying much of the top brilliance 
of the recording. 

The Circuit 
An answer to this problem is suggested in 

this month's circuit. In this circuit the amount 
of higher audio frequency (scratch) attenuation 
is made variable, and is so controlled as to be 
inversely proportional to the volume level of 
the middle and lower frequency section of the 
recorded sound. Thus, scratch is kept below 
the objectionable point at all volumes; attenua- 
tion (and possible loss of top) occurring at the 
lower volume levels only. 

Variable attenuation is achieved by means 
of a variable-mu valve which is connected to 
give negative feedback at the higher audio 

frequencies. A portion of the voltage appear- 
ing across the output transformer secondary is 
applied to the grid of this valve; its anode being 
coupled to the grid of the output valve. Filters, 
passing the higher frequencies only, are fitted 
in both the grid and anode circuits of the 
variable-mu valve, the connections to the out- 
put transformer secondary being such that the 
feedback applied to the output valve is negative. 
The amount of feedback and, correspondingly, 
the amount of high frequency attenuation, can 
then be controlled by varying the bias of the 
variable-mu valve. 

A further source of AF is taken from the 
primary of the output transformer. This is 
fed, via a filter passing the middle and lower 
frequencies, to a diode. The diode develops a 
negative voltage proportional to the volume 
level; and this voltage is used to control the 
variable-mu feedback valve. 

In the circuit shown here, VI is the output 
valve already fitted in the amplifier (a single- 
ended amplifier is assumed), V2 is the variable- 
mu valve, and V3 the diode. The filters in the 
grid and anode circuits of V2 are provided by 
C6 and R3, and C2 and R1 respectively. The 
amount of feedback is controlled by the poten- 
tiometer R6, which can be a panel control if 
desired. In some cases most of the useful 
control exerted by this component will be 
found to be cramped at its earthy end; in which 
case it would be advisable to use a lower value 
component and to fit a fixed resistor of the 
requisite value between its top end and the 
output transformer secondary. 

The components R8 and C7 form the filter 
in the input circuit to the diode V3. Rectifica- 
tion is carried out here in normal fashion, the 
rectified voltage appearing across R9. This 
potentiometer also varies the control exerted 
on the variable-mu valve. It should be set to 

0 rtl 
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COMPONENT VALUES 
Resistors 
R1 Output valve grid leak. 
R2 1.5 kQ 
R3 500 kO 
R4 100 kO 
R5 150 kO 
R6 250 kQ 
R7 4 MQ 
R8 100 kn 
R9 1 MO 
Valves 
VI Output Pentode (Already fitted) 
V2 Variable-mu pentode 
V3 Diode 

(Already fitted). 
Capacitors 
C1 Coupling capacitor (Already fitted) 
C2 100 pF 
C3 25 [xF; 25 W.V. 
C4 0.1 (xF 4 
C5 0.1 |xF 
C6 100 pF 
C7 0.005 aF 
C8 0.001 (xF 

Switches 
SI S.P.S.T.; In-Out" switch 

ft 
HT-t- 

OUT. 

R4 

FROM C2 DEVIOUS 
ANODE 

v 2 

FEED-BACK 
OONTROL 

R3 
BIAS 

CONTROL 
C7 C4 P9 

HT 
C5 

R7 
VMM- 

the position in which the scratch suppression 
level follows the reproduced sound level most 
closely. R9 can be a pre-set component. 

The rectified voltage from R9 is applied, via 
R7 and C5 (which give a time delay of approx- 
imately half a second) and R3, to the grid of V2. 

The potentiometers R6 and R9 should be 
capable of maintaining sufficient control over 
the circuit to meet most practical instances. 
If, however, V2 gives too much amplification, 
it may be found that scratch suppression cuts 
in rather too sharply at low volume levels. 
This effect can be cleared by running the anode 
and screen-grid of this valve from a lower- 

voltage HT point. Alternatively, the value of 
€6 could be reduced. 

The scratch suppressor is switched in and 
out of circuit by SI. 
Precautions 

Owing to phase shifts in the output trans- 
former it is possible for the circuit to become 
self-oscillatory at a high or supersonic frequency 
when the bias on V2 is low. This effect may 
be cleared by using a better quality output 
transformer than that already fitted or, if this 
does not meet the case, by connecting a 
capacitor of some 50 pF between the anode of 
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V2 and chassis. Long or badly-positioned 
grid and anode leads may also cause instability. 
The best layout would consist of mounting Vl 
close to VI, and of keeping the associated wiring 
short. The leads from the output transformer 
secondary to R6, and from R6 to C6, need not 
be kept excessively short, however. 

A disadvantage with this particular circuit 
lies in the fact that it is applied to the amplifier 
after the volume and tone controls. It should 
still be found, nevertheless, that after it has 
once been set up for average volume levels the 
circuit should cope quite adequately in normal 

use. When, occasionally, unusually high or 
low volume settings are used, the difference 
may be taken up by adjusting R6. 

It will be readily seen, of course, that this 
circuit need not be applied at the output valve 
at all; but could be connected instead to any 
stage, within reason, in the amplifier. The 
output stage has the advantages, however, of 
possessing a transformer which can be utilised 
to give a feedback voltage of the correct phase, 
and of offering a sufficiently large AF voltage 
to obtain adequate control of the variable-mu 
feedback valve. 

IN YOUR WORKSHOP 

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. 

An important little device which does not 
always receive the full attention it deserves is 
the volume control. I should like, therefore, 
to> devote this month's article to a considera- 
tion of this component, and to the circuits in 
which it may be used. 

VOLUME 
CONTROL 

BIAS 
RESISTOR 

VOLUME; 
CONTROL; 

rw 

TT 

LT- 
HT- 
GB* 

-LT + 
-GB- 

RC53 
Fig 1 Typical AF volume control circuits 
as applied to (A) mains valves and (B) 
hatterv valves 

AF Volume Controls 
Volume Controls are met most frequently 

these days in AF circuits. Almost inevitably, 
in such instances, one finds that a source of AF 
is applied between the ends of the volume 
control track, whilst the slider taps off the 
amount of AF that is desired to be passed on 
to the next stage. One end of the track is 
earthy, with the result that the following 
cathode is usually already connected (normally 
through a capacitor) to this point. The slider 
can then be connected to the following grid. 
Typical arrangements for mains and battery 
circuits are given in Fig. 1. It may be seen, in 
these diagrams, that grid bias is applied to the 
valve via the volume control. 

The ratio of rotation to resistance change 
(i.e. resistance change between either end of 
the track and the slider), given by an AF 
volume control is of some importance. As the 
properties of the ear are such that it compares 
volume levels logarithmically, it follows 
(roughly speaking) that the best type of AF 
volume control would be one where the resist- 
ance changes varied logarithmically according 
to the degree of rotation. The ear would then 
receive the impression that equal amounts of 
.rotation of the volume control produced equal 
changes in volume level. A potentiometer 
possessing a straight line characteristic (i.e. with 
resistance varying at the same rate as its 
rotation) would not therefore be really suitable 
as an AF volume control. 
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The above is something of an over-simplifica- 
tion, although it is near enough to the truth to 
underline the desirability of using an AF 
volume control which has a logarithmic or 
" tapered" track. Many constructors who 
have used straight line characteristic surplus 
potentiometers as volume controls will have 
noted that the first thirty degrees or so of 
rotation from the minimum volume end causes 
a large amount of change in volume level; 
whereas the rate of change of volume over the 
remainder of the track becomes increasingly 
smaller until, at the maximum volume end, an 
adjustment of twenty degrees or so causes 
hardly any audible difference in volume at all. 

own design. Both types are equally suitable 
for most home-constructed equipment. If the 
constructor wishes to make certain that he is 
obtaining a potentiometer of the correct type, 
it is best to buy a component made by a 
reliable firm, and which is sold definitely as a 
" volume control," or whose track character- 
istic is defined. 
Noise 

AF volume controls are components which 
are liable to wear somewhat with the passage 
of time. The usual sympton of wear is given 
by the fact that the volume control becomes 
noisy. The fault is normally a mechanical one 

OHMMETER 

OHMMETER 
Fig. 2 Obtaining a 
rough idea of the 
track characteristic 
of an unknown poten- 
tiometer by compar- 
ing resistance 
changes against rota- 
tion at the minimum 
volume end (A) and 
at the maximum vol- 
ume end (B). A 
logarithmic, or 
tapered, track will 
give small changes of 
resistance at the min- 
imum volume end and 
large changes at the 
maximum volume end 

0Hi!i 

M IN 
VOLUME 

SPINDLE FULLY 
ANTI-CLOCKWISE 

OHMMETER 

MAX 
VOLUME 

(Dhi) SPINDLE MIN 
VOLUME -ULLY OHMMETER 

PC 54 

A fairly useful check of the type of track 
employed in an unknown potentiometer may 
be made with the aid of an ohmmeter. If the 
potentiometer has a logarithmic or tapered 
track the meter, when connected between the 
bottom end of the track (see Fig. 2 (A)) and 
the slider, will register only small changes in 
resistance per degree of rotation from the 
minimum volume end; whilst, when connected 
between the top end and the slider (Fig. 2 (B)) 
it will indicate large changes in resistance. 

Manufacturers do not necessarily fit logar- 
ithmic tracks to their AF volume controls. 
Instead, they may use tapered tracks of their 

and infers a badly worn track or poor contact 
between the slider and the track. 

The only cure for a worn-out volume control 
is replacement. " Doctoring " the track with 
a pencil is extremely bad practice because the 
" repair " is short-lived and the value of the 
component is altered. 

Noise in a volume control need not, however, 
necessarily be caused by wear of the track. 
This is particularly true if it is found that 
rotating a volume control causes a " rushing " 
noise in the speaker, whilst no diificulty is 
experienced in obtaining a reliable volume 
setting at any point. 
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IF TRANSFORMER 
SECONDARY 

250 fen 

R2 
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A typical second detector circuit. If C3 should become leaky it is 
possible for R3 to generate noise whilst being adjusted. 
If the coupling capacitor C1 in this circuit were to become leaky, 
noise might result in the same manner as in (A). 
When the valve whose grid is shown here is in an early stage of a 
sensitive amplifier, the volume control may cause noise even when 
no DC is developed across it. A cure can sometimes be found for 
this trouble by connecting an extra fixed resistor {shown here in 
dotted line) between grid and chassis. 

A fault of this sort often points, when the 
volume control itself is above suspicion, to the 
fact that an unwanted DC voltage has formed 
across the track. In the circuit of Fig. 3 (A), 
AVC voltage is built up across the diode load 
R1, this being isolated from the volume control 
R3 by C3. If, now, C3 becomes leaky, some 
of the AVC voltage would appear across R3 
as well. When this component is rotated, 
therefore, it would cause a change in the grid 
bias applied to the following valve. This 
change in grid bias might easily cause a 
" rushing " noise as the volume control was 
turned. A similar effect would be given if the 
coupling capacitor were not connected to a 
diode load but to a previous AF anode as in 
Fig. 3 (B). A slight " leakiness" of the 
capacitor would then cause part of the HT 

voltage to be developed across the volume 
control, with similar results. The DC voltage 
formed across the potentiometer in the last 
two examples need only be small td cause noise. 

A further example of this effect is obtained 
when the volume control is connected, in the 
conventional circuit of Fig. 3 (C), to an early 
grid of a sensitive amplifier. In this case, even 
though no DC voltage is present across the 
volume control, slight irregularities in contact 
efficiency may cause the grid to be continually 
but momentarily disconnected from chassis 
potential as the control is turned. Once again, 
a " rushing " noise could be formed as a result. 
If the volume control itself is in good order, a 
trouble of this nature may usually be cured by 
connecting a high-value resistor (say, three or 
four times the value of the potentiometer) 
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permanently between the grid of the valve and 
chassis. This resistor would then ensure that 
the grid always remained at chassis potential. 

Volume controls fitted to systems where 
noise cannot be tolerated (e.g. broadcasting 
studios, large cinema sound installations, etc.) 
do not usually use a resistive track at all. 
Instead, the slider contact point travels over a 
series of small metal studs, fixed resistors being 
connected between the studs. 
RF Volume Controls 

There is usually little point in attempting to 
obtain any form of equal volume-change-for- 
rotation impression from an RF volume con- 
trol which is fitted to a receiver. This is 
because the effect of such a control usually 
varies considerably according to the strength 
of the received signal. Straight line character- 
istic components are quite suitable, therefore, 
for use as RF volume controls. 

A very loose approximation to an equal 
volume-change-for-rotation effect might con- 
ceivably be given by the slightly old-fashioned 
circuit of Fig. 4 (A). This circuit was quite 
popular in the days of the screen-grid RF 
amplifier; and it could be applied, successfully 
enough, to a modern pentode. It functions 
by varying the voltage on the screen-grid. 
Even nowadays it still has its uses; especial'y 
in battery receivers which require an RF 
volume control, presuming that the extra HT 
current taken by the potentiometer can be 
accepted. 

For the purpose of the record, it is worth 
while including the circuit of Fig. 4 (B), which 
one meets occasionally in some publications. 
Although this arrangement will obyiopsly 
function (after a fashion) it cannot be recom- 
mended. 

Fig. 4 (C) shows the circuit which is most 
popular these days. This varies the grid bias 
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Fig. 4 (A) An old-fashioned type of RF volume control applied, in this diagram, 
to a screen-grid valve. 

(B) A form of RF volume control which is mentioned occasionally but 
which is of little practical use. 

(C) The usual form of RF volume control. The value of R\ should be that 
of the normal bias resistor for the valve. 

(D) A variation of (C) which is especially useful for TRF receivers. 
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of the controlled RF valve by varying the 
amount of cathode resistance in circuit. The 
resistor R1 is included to ensure that the 
cathode bias cannot be reduced to too low a 
value. The volume control may, of course, be 
connected in the cathode circuits of more than 
one valve. 

The circuit of Fig. 4 (C) is met most fre- 
quently in communications receivers, where it 
is used in conjunction with an AF volume 
control, and in three-valve straight receivers of 
the midget class. In the latter case it is often 
found, however, that the control does not 
provide sufficient attenuation, even in the 
minimum volume position, to cut out powerful 
local stations. The arrangement of Fig. 4 (D) 
is then resorted to. In this circuit the volume 
control, on travelling towards the lower volume 

end, commences to damp out the aerial-earth 
system. At the minimum volume end itself, 
the aerial is short-circuited to chassis. 

The component values given in Fig. 4 are 
typical only. 
The Megabuck 

I wonder if It was a radio enthusiast versed 
in Megacycles and Megohms who introduced 
the term Megabuck. This term (so I read the 
other day) is used quite frequently in American 
financial circles. A Megabuck is equal to a 
million dollars. I presume that it is also 
equal to a kilogrand. 

For myself, I shall continue to use, for all 
my financial transactions, the Monopound. 
This is known, in London financial circles, as 
the Mononicker. 

VALVES AND THEIR 

POWER SUPPLIES 

Part 3 

By F. L. BAYLISS a.m.i.e.t. 

and corners of thu country, he would not be 
shocked if there were. Although, too, he did 
not have an opportunity, unfortunately, to 
handle circuits in which these valves were used, 
he heard the results, and very good they were. 

In fact, looking back upon battery valve 
introductions, there does not, to him, seem to 
have been the improvement that some adver- 
tisements would have us believe.» 

However, two-volt types are still very popu- 
lar and, despite the introduction of successively 
different and more efficient varieties, even the 
old LF and HL valves are still in use. 
Simpler 

Power supplies for two-volt valve circuits 
are hardly complex. No longer is there a need 
for control of the filament current by a rheo- 
stat. Nor, often, is a grid bias battery neces- 
sary. 

HT positive for two-volt valves is usually 
120V, but may be 90V. 

Where grid bias is entirely automatic, the 
bias is obtained by connecting HT- to a 
resistor, the other end of the resistor to chassis 

Early Battery Valves 
The writer does not know whether or not 

any original " bright emitters " are now in 
use — but knowing the surprises in odd nooks 

HT + 
MAX 

HT + 
TAP" 1 

V filament 

LT 
ACCUM 

HT- 
NEGATIVE 

01- 
GRID BIAS 
NEGATIVE 

(2)- 

CHASSIS LINE 
PC63 

FIG.5 
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and thus causing a voltage drop, negative at 
the battery end,, across the resistor as the 
current flows through it to chassis. More than 
one resistor may be included to give various 
tapping points. Such an arrangement is 
shown in Fig. 5. The filament cell is usually 
a 2V accumulator. 

Where a bias battery is used, the positive 
terminal of the battery is connected to chassis 
(HT ), the negative bias leads being plugged 
into their respective sockets on the battery. 

The valveholders for 2V valves are of the 
British four, five and seven pin types, and are 
shown in Fig. 7. 

Pins 3 and 4 of the 4-pin and 5-pin types are 
always the filament connections. When valves 
with these bases have a metal coating, this is 
connected in the valve to the negative side of 
the filament. Care should always be taken to 
connect* the accumulator leads to the valve 
pins of correct polarity. 

With 7-pin bases, pins 4 and 5 are always the 
filament pins, but here the metal coating is 
usually connected to pin 1, which is reserved 
as a chassis connection. 

Top Cap Connections 
Before leaving the subject of 2V battery 

valves, and although it hasn't strictly anything 
to do with power supplies, it may be as well, 
perhaps, to mention top cap connectors. 

When testing a receiver, it is often convenient 
to tap the moistened finger on to the top cap, 
to cause a click or howl. 

Top caps, however, are a very mixed bag — 
some are grids, some anodes. Usually, the 
small caps on British octal base valves are 
grids, but the larger caps are sometimes anode, 
sometimes grid. It therefore behoves one to 
be wary when testing thus, and to check the 
valve connections beforehand. {Far better not 
to resort to it at all, particularly with AC/DC 
receivers 1 An AF or RF oscillator is safer-Ed.) 

LT Accumulators 
Although the 2V lead acid accumulator of 

the two thick-plate kind is most usually used, 
there are other and equally suitable types. 

In the lead and acid group, the Varley types, 
having thin plates between which is packed an. 
absorbent material, are among the very best, 
and have the advantage of being unspillable 
Another type, sometimes obtainable as ex-WD 
surplus, has a long filler cap, of patent design 
projecting downwards into an abnormally large 
case top to give, also, an unspillable effect, 
third kind is the familiar jelly acid accumulator, 
sometimes used in portables; these, too. an 
unspillable. 
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FIG 6 

Alkali accumulators, familiar under the name 
of " Nife," are quite different. The potential 
of these is 2.5V, but they may be used wherever 
a lead acid cell has been employed. When 
getting such cells charged, it may be as well to 
point out that the electrolyte is potassium 
hydrate, and that the cell should not be 
topped up, in the usual manner, with water, 
nor have sulphuric acid added to the solution 

AC Mains Valves 
Modern AC mains valves employed La 

receivers in current use are largely of the 6,3V 
heater type, and have international octal bases,. 

fil- 
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Perhaps the safest and most popular power 
pack for these valves is the type shown in 
Fig. 8. A mains transformer is used, together 
with a full-wave valve rectifier, smoothing 
choke and two electrolytic capacitors. 

The valve rectifier is of the 5Z4 or GZ32 
type, with the cathode connected to one heater 
pin. 

and this trait becomes more marked as the 
rated output increases. 

When using this circuit, the valve maker's 
recommendations in respect of the value of the 
reservoir capacitors Ci and Cj, and the mini- 
mum series resistance should be adhered to. 
C1 plus C2 should not exceed the specified 
value, e.g. for a total recommended value of 

SMOOTHING CHOKE METAL 
RECTIFIER 

VALVE 

HEATEP 

C2E 32^FS C3 ^ CHAIN 
32/mFh~ AC 

MAINS 

CHASSIS LINE 
PC67 FIG.9 ON/OFF 

The receiver valve heaters are supplied by one 
secondary winding of the transformer; the 
receiver on-off switch is inserted into the mains 
side of the latter component. 

The advantages of this type of circuit are 
(a) the mains are isolated from the receiver, 
and (b) full-wave rectification is made easily 
possible. 

On the other hand, such a power pack tends 
to be expensive, on account of the transformer, 

32 (j.F, Ci and Ci may each be 16 (xF. 
The minimum series resistance is usually- 

provided by the resistance of the choke. If 
there is any doubt that the choke meets the 
need, an additional resistor should be inserted 
in series with it. 

A less expensive type of AC power pack is 
shown in Fig. 9. In this case, the AC supply- 
is taken direct from the mains. A metal 
rectifier gives half-wave rectification, whilst 
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smoothing is performed by the choke and 
capacitors C2 and C3. 

Greater values of C2 and C3 are now per- 
missible — and, indeed, necessary, as the 
ripple is now half the frequency of a full-wave 
circuit — and a total capacitance of 200 uF 
is quite often used in such a circuit. The 
makers of the rectifier usually specify suitable 
values for the capacitance, and their recom- 
mendations should be followed. 

The circuit of Fig. 10 is similar to that of 
Fig. 9 except that the valve heater current is 
provided by a heater transformer, the receiver 
valve heaters being wired in parallel. 

This is a highly convenient type of power 
pack as, with a heater transformer with a 
secondary of 0-12V tapped at 2V, 4V, and 
6.3V, it may be used to supply a wide variety 
of valves. Its use as a test gear universal 
power pack will immediately suggest itself. 
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The valve heaters, wired in series, also take 
their supply direct from the mains via the 
capacitor C1. The voltage ratings of the 
heaters is immaterial, and that of individual 
valves may differ. It is essential, however, that 
all valves in the chain have a similar current 
rating, i.e. all 0.2A or all 0.3A, etc. 

The capacitor Ci should have a working 
voltage rating of treble the mains supply 
voltage, e.g. 750V for 250V mains, and its 
value is calculated to the formula 

CixF= 
IhXlOS 

27tf\/Hs2 - Eh2 

where Ih=valve heater current (the current of 
one valve only, 0.2A, 0.3A, etc.) 

f =mains frequency 
Es = mains voltage 
Eh=torn/ voltage across all valves 

in series, i.e. the voltage across the chain. 
Ci must be a paper capacitor. 
It is better, though not essential, to use a 

two-pole on-off switch with this circuit, and 
perhaps wise to insert a 500 mA fuse in each 
mains lead. 

If undue hum is experienced, it is permissible 
to insert an 0.1 uF tubular paper capacitor 
between the mains side of the rectifier and the 
chassis. 

The current rating of the transformer should 
adequately cover the total current of ail valves 
to be served. 

The remarks in respect of fuses, on-off 
switch, reservoir capacitors, and modulation 
hum capacitor given for Fig. 9 also apply to 
Fig. 10. 

A convenient choke for both circuits is one 
rated at between 3 and 10 Henrys, having a 
DC resistance not exceeding 100 £1, and a 
current carrying capacity to the user's require- 
ments. 
Metal Rectifiers 

There are many types of metal rectifier 
suitable for Figs. 9 and 10. Where only 60 to 
100mA are required from the pack, a selenium 
rectifier will fill the bill admirably. These are 
in plentiful supply as ex-WD components, and 
cost only a few shillings each. 

The popular Westinghouse copper oxide 
types, HT46 to HT48, giving outputs from 
120 to 30 mA respectively, are also obtainable 
at reasonable prices, whilst the Westinghouse 
14A series (14A.86, 180 mA; 14A.100, 200 mA, 
etc.) although not perhaps cheap, cater ade- 
quately for the heavier current ratings of power 
amplifiers and television receivers, and may 
also occasionally be picked up on the surplus 
market. 

[continued on page 289 
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A RADIO TUNER UNIT FOR 

MAGNETIC RECORDERS 

By L. F. SINFIELD a.m.i.p.r.e. 

Those who have built or purchased a mag- 
netic recorder frequently require to record 
programmes direct from radio, such recordings 
to be of high quality. 

Use of the domestic radio receiver is not 
desirable because fa) the frequency response is 
limited, and (b) it is awkward to connect up 
electrically for direct use, and if the recorder 
microphone is employed in conjunction with 
the receiver speaker additional acoustic losses 
result. 

A special tuner unit is desirable, but this is 
invariably bulky. Also, power supplies are 
normally required, with the possibility of 
introduction of hum. 

end a phone jack was fitted so that the whole 
unit simply plugged into the crystal mike 
socket. Aerial and earth sockets are fitted at 
the outer end, whilst on the side is the tuning 
control. A hole allows entry for trimming the 
wave-trap. The normal aerial consists oi 
about twelve feet of flex as a " throw-out" 
aerial. No earth is required for operation 
but one can be fitted if so desired. 
Circuit 

As in the London area the Home Service 
could still be heard faintly in the background 
on other stations, the wave-trap Ll/C is used 
with the aerial in socket Al. This trap ma> 

L.l L. 2 

9 51 951 
951 

Tuner unit coils. The 
dust cores are 
screwed into the 
centre of the tuned 
windings, and then 
sealed 

RCSi 

The tuner unit described was designed for 
working into the crystal microphone socket of 
the magnetic recorder described by the writer 
in the September October, and December 
issues of this magazine. However, it will work 
into the mike socket of any recorder provided 
the input impedance is 1 MO or higher. The 
tuner uses a germanium diode detector, but 
must not be compared with normal crystal 
sets working into headphones, as it is the high 
output impedance which is the secret of the 
efficiency of the unit. High "Q" coils are 
employed, and the detector and load are so 
chosen that the loading on the tuned circuit is 
reduced to a minimum, so giving good sensi- 
tivity and selectivity. 

In the writer's unit the whole circuit was 
fitted into a metal case 3" x2i"xll". At one 

or may not be required, depending on the 
location. It may be that another station is the 
offender, in which case the trap should be 
tuned to this other signal. 

LI consists of 95 turns of litz wire wound by 
hand in a bunch on an Aladdin former. The 
dust core is sealed in the centre of the winding, 
and the tuning carried out by trimmer C. 

Should it be required to receive the station 
to which the trap is tuned, it may be desirable 
to transfer the aerial wire to socket A2, as the 
trap may reduce the signal strength too much 
if socket Al is used. 

L2 consists of a coupling winding of 65 turns 
and a tuned winding of 95 turns, both of litz 
wire and wound as before. The centres of the 
windings are ft" apart, and the spread of the 
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windings brings the outer turns in close con- 
tact (see sketch). Tuning is by a 500 pF 
variable, which can be of the solid dielectric 
type to save space. 

It may not, however, be possible to obtain 
reception of a particular foreign station fre 
from break-through from neighbouring sta- 
tions. 

CRYSTAL DIODE 

11 SOOPF 

A2®. lootn 
www— 

soojs 
tn-g 

ISOPF 

OOluF 
—If— 

|200PF 

1 

RCSO 
Circuit diagram of tuner unit for use with magnetic recorders. 

 I 

The crystal must be a germanium diode of 
the type which has a very high reverse resist- 
ance. There are currently on the market many 
uncoded germanium diodes of various makes, 
but these are almost all of low reverse resistance 
and are completely unsuitable. Suitable types 
are GEX55, Brimar GD4, GEC45, 1N34, 
BTH CGI, and Westinghouse WG7A, B or C. 
The forward resistance of these units is very 
low, being of the order of a few hundred ohms. 
The reverse resistance should be greater than 
200.000 ohms, the higher the better. An 
indication of the resistance may be obtained 
with a normal multimeter, set to the ohms 
range and using the interanl batteries. Do not 
test with an additional voltage supply or with 
a " megger," as an input voltage of about 50 
is the normal maximum rating. Ensure also 
that on test the peak current is well below 
50 mA on the test equipment. This is applic- 
able to the forward test, as an applied voltage 
of 50 (without limiting resistors) would produce 
a current exceeding the rating of the diode. 

The crystal is followed by a simple RF filter 
network, load resistor and a blocking condenser, 
until finally the filtered audio is fed to the 
output plug. 

The sensitivity and selectivity obtainable is 
quite adequate for normal use, and the quality 
leaves nothing to be desired. On test with the 
simple " throw-out " aerial, the Home, Light, 
and Third programmes are easily selected. 
In the evenings, Luxembourg and a few other 
foreign stations can be heard, and some CW 
at the high frequency end of the band. The 
British stations are, of course, well above 
these and can still be selected interference free. 

The circuit is not recommended for use with 
headphones directly across the output, and is 
strictly for use into an amplifier. 

Optional Modification 
The following modification is entirely 

optional, and its effect will depend upon con- 
ditions and the location. 

It consists of tuning the coupling winding 
of the main tuning coil by a 140 pF fixed 
condenser. This tunes it to the Light pro- 
gramme, and increases the output by at least 
6 db. 

The effect on other British stations is neglig- 
ible, but foreign stations at the high frequency 
end of the band are reduced, so that inter- 
ference is reduced considerably in areas of 
weak Light programme reception. 

VALVES AND THEIR POWER 
SUPPLIES 

continued from page 287 
It is essential that metal rectifiers should be 

connected correctly and, so far as their own 
products are concerned, Messrs. Westinghouse 
will be glad to be of assistance to the "con- 
structor. 

Metal rectifiers are robust, trouble-free, 
and when used correctly will last a lifetime. 
They are, therefore, a real investment and on 
that account amply repay care taken in the 
design of the associated power pack and the 
choice of high grade smoothing components of 
ample voltage rating. 
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A 10-VALVE 

RADIOGRAM 

By J. R. DAVIES 

PART THREE 

We have already, in the first two articles of 
this series, discussed the technical aspect of 
the radiogram circuit. It is proposed now to 
carry on to the layout and method of con- 
struction used by the writer. 

The Power Unit and Amplifier 
We shall commence first of all with the 

power unit and amplifier chassis. As was 
stated in the first article in this seres, the 
particular amplifier circuit used here need not 
necessarily be employed, since the radio chassis 
can be connected to any high-fidelity amplifier 
so long as the latter can supply the necessary 

HT and LT needed for it. The amplifier used 
by the writer is a fairly simple piece of equip- 
ment and, although it compares favourably 
with commercial radiogram AF circuits, it 
obviously could not deliver the same power at 
the same quality as would be given by a more 
ambitious job with push-pull output. 

Fig. 5 shows the under-chassis layout and 
external dimensions of the amplifier, illustrating 
also the positions of the more important com- 
ponents. It will be realised, of course, that 
the measurements given in the diagram need 
not be followed exactly if the constructor has 
components on hand which are different in 
size from those employed by the writer. 
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Fig. 5. The layout below the amplifier and power unit chassis. 
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Fig. 6 The top of 
the amplifier chassis 

MAINS 
transformer 

o 
C 59 
CoO 

oooo V9 V8 VIO 

PCWER SOCKET 
FOR RADIO CHASSIS 

(INT. OCTAL VALVE 
HOLDER) 

AF INPUT TERMINALS 
eAse 

Care should be taken to see that the heater 
leads are tightly twisted together, and that 
they are laid close to the underside of the 
chassis. Reference to Fig. 1 of the first article 

in this series will reveal that the power inter- 
connecting leads between the radio chassis and 
the amplifier are numbered 1 to 7. These 
references could apply to the appropriate pin 
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Fig. 7. Top -view of the radio chassis. 
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number of the octal valve holder on the ampli- 
fier which accommodates the power plug from 
the radio chassis. 

Fig. 6 shows the top of the amplifier chassis. 
1 he rather large mains transformer shown is a 
Premier component (Cat. No. SP 250A). 
Although slightly overloaded, this particular 
transformer seems to cope quite well in this 
circuit. It is important to note that the 6.3 volt 
winding of the mains transformer must be 
centre-tapped. 

The Radio Chassis 
The radio chassis is, of course, much more 

somplicated and needs far more attention to 
detail than does the amplifier and power unit. 

itor employed. It will be seen that the volume 
control and bass tone control switch are 
mounted above the chassis on small brackets, 
these being made flush to the front of the 
chassis. The connection to the bass control 
switch from the cathode follower is taken 
along the top of the chassis via screened cable. 
The output from the bass control circuit is then 
passed through the chassis to the treble control 
below it. 

A general under-chassis view is shown in 
Fig. 9. Wearite " P " coils were employed 
in the writer's model. The oscillator coil 
trimmers are mounted direct to the coil tags 
and are no.t shown in Fig. 9. It will be seen 
that two screens are fitted underneath the 
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Fig. 8. Front layout. 
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A top view of the chassis is given in Fig. 7. 
Although it is again possible to state that the 
dimensions given for the chassis need not 
necessarily be followed by constructors, it may 
prove a little helpful to take note of them in 
this case as the components used by the writer 
in the radio chassis are of standard size. 

Fig. 8 gives a view of the front of the receiver, 
again giving dimensions. The dial employed 
by the writer was a J.B. model and its height 
from the top of the chassis depends upon the 
dimensions of the particular three-gang capac- 

chass's, a small one around the treble control 
circuits and a more complicated one spreading 
across the entire chassis. This second screen 
is used to isolate the RF stage from the 
frequency-changer and to screen the wiring of 
the two IF stages from each other. It is also 
used for mounting various components, and it 
steadies the wave-change switch supports which 
pass through it. 

It may be noted further that this screen 
approaches very closely to the variable selec- 
tivity switch contacts, the connections to which 
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are spaced on either side of the end of the 
screen. However, unless some care is taken 
at this point, it may be found that IF instability 
will be experienced due to capacitive feedback, 
the stray capacitances occurring either in the 
switch itself or in the wiring immediately 
adjacent to it. For this reason, an alternative 
scheme is illustrated in Fig. 10, this improved 
layout providing variable selectivity with no 
risk at all of capacitive feedback. 
IF Alignment 

Another question encountered in the variable 
selectivity circuits concerns the procedure of 
aligning the IF transformers. It will be seen 
from the circuit diagram that, in the " Sharp " 
position of the selectivity switch, an external 
trimmer is connected across one of the windings 
of each transformer; whilst, in the "Stag- 
gered " position, another trimmer is connected 
across the other winding, the first being taken 
out of circuit. 

A 
FRONT PANfc 

WIRING "-tr "P 
IFTI   

S9, SIC 

Sl I.SI2 

SCREEN" 
WIRING TO 

IF T2 

RC6I 

Fig. 10 An alternative scheme for 
screening the variable selectivity wiring, 
using a double-wafer switch 
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Fig. 9. General layout below the chassis. 
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1A -RONT 
WOODEN 
PANEL 

SECURING 
SCREWS 

RUBBER 
INSET 

^RUBBER INSET 

k ANGLE 
METAL 

CK 4-fcA 
u > NUTS & P aP' / BOLTS \ 
0' CHASSIS-^ III  

RUBBER INSET 

Fig. 11 Showing how 
the two 4-BA bolts 
projecting from 
either side of the 
front of the chassis 
are used for fixing a 
length of angle metal 
which holds the chas- 
sis to the front panel. 
(A) and (B) give 
different views, (B) 
also illustrating the 
fixture to the panel 
itself. 

RC62 

To align the IF transformers it is first of all 
necessary to discover experimentally to what 
frequencies each tuned chcuit has to be set to 
obtain a good bandwidth (flat, with no peaks) 
when staggered for the " Staggered " selectivity 
switch position. This will have to be done 
with the aid of a signal generator and AVC- 
reading meter, or with a wobbulator and 
oscilloscope. 

Let us presume that with one particular set 
of IF transformers it has been found experi- 
mentally that a good " staggered " bandwidth 
is given when the IF tuned circuits are set 
alternately above or below the intermediate 
frequency (465 kc/s) by 3 kc/s. The procedure 
of alignment can then be carried out as 
follows:— 

(i) Set the variable selectivity switch to 
" Sharp " and adjust the secondary of the 
first IF transformer and the primary of 
the second to 465 kc/s. 

(ii) Set the switch to " Staggered " and adjust 
the primary of the first and the secondary 
of the second transformer to 468 kc/s. 

(iii) With the switch still at " Staggered," 
adjust C31 and C34 to 462 kc/s. 

(iv) Return the switch to " Sharp " and adjust 
C29 and C38 to 465 kc/s. 

(v) Repeat the above processes, taking care to 
ensure that, on the " Sharp " position, the 
IF transformers are carefully " peaked " 
to 465 kc/s. 

Mounting the Chassis 

It will be apparent from the appropriate 
diagrams that the threaded parts of two long 
4BA bolts project from either side of the front 
of the radio chassis. These are used to enable 
the chassis to be mounted to the underside of 
a wooden panel, as would be required in the 
usual radiogram cabinet. The method of 
carrying out this mounting is illustrated in 
Fig. 11. 

It must be emphasised that, despite the fact 
that the chassis is fixed to its panel by rubber 
mountings, acoustic feedback caused by back- 
radiation from the loudspeaker impinging 
upon the tuning qapacitor is still liable to 
occur. The best way of overcoming this 
trouble is to primarily mount the speaker (or 
speakers) in the finished cabinet some distance 
from the radio chassis. Should acoustic 
feedback then be apparent it thay usually be 
cleared by fixing an acoustic screen (plywood, 
felt, etc.) between the speaker and the chassis. 

"MAGNA-VIEW " REPRINTS 

The English Electric Company have asked us to state that the demand for their booklet 
based on the " Magna-View " design has been extremely heavy. They would be very grateful 
if readers desiring a copy of this booklet would apply at once, so that an adequate number of 
reprints can be made available. Make sure of your copy NOW. The booklet is free of charge, 
and applications should be made to The English Electric Co., Television Dept., Queens House, 
Kingsway, London, W.C.2. 
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RADIO MISCELLANY 

CENTRE TAP talks about 

TV COSTS—THE AMATEUR MARKET—DEATH RAYS 

Following my comments on TV servicing 
last month, the question of how much is a 
reasonable amount for the average viewer to 
allow for maintenance of his receiver again 
arises. This question has been debated at 
length many times, but no satisfactory figure 
has been arrived at, as experiences of com- 
mercial TVs, even of the same model, varies 
so widely. . One owner might find servicing 
and replacements costs him over twenty pounds 
in the first year, while another user of an 
identical model does not have occasion to dip 
in his pocket at all until the set is well into its 
third year. 

Obviously, a CRT failure is going to cost 
the owner anything from £14 to £28 according 
to its size, and the valves, of which eighteen or 
nineteen per set would be a fair average, apart 
from occasional failures must eventually lose 
their emission. Disregarding component fail- 
ures which are impossible to forecast, and 
allowing for cost of valve replacements and a 
new tube, we arrive at a figure in the region Of 
£40 as a minimum maintenance cost over a 
period of four years. 

Thus we have a minimum of ten pounds per 
annum, and to this minimum must be added 
the cost of depreciation. A set that costs £75 
today will not be worth much in four years 
time. The depreciation might well be the 
heaviest charge in the cost-sheet. Together 
they are likely to average out at roughly ten 
shillings per week. That is a_ minimum cost. 
A few unlucky breakdowns might easily 
enlarge it by another third. 

When one first gets down to the hard eco- 
nomics of viewing it is rather frightening— 
especially when one thinks of some of the 
programmes which cost one a further £2 a 
year. Having faced up to these facts, the 
rental of hired TVs (12/6 per week and up- 
wards) is not unreasonable, and if the wretched 
thing proves troublesome you can at least get 
it replaced. 

Whichever way you approach it, TV is an 
expensive business. Every home constructor 
I have met has admitted it cost him a lot more 
to build than he first anticipated. In fact, it 
usually tots up to somewhere near the cost of 
a commercial model, but whatever little one 
saves in that respect, it does show a big saving 
in upkeep and the depreciation is more than 
halved. Of course, you also get a lot more 
fun for your money. The joys of our hobby 
consist of very much more than getting one's 
listening or viewing a bit cheaper, although I 
would be last to deny the pleasureable thrill 
to be got from picking up a real snip on the 
junk market. 

What They Say 
Thinking of bargains reminds me of a 

remark I overheard recently at a local club. 
One member confided to his pal, " I've given 
up looking round the well-known junk shops. 
All the best stuff they had is sold. Nowadays 
you are far more likely to find the real bargains 
in some of those little odd places. " 

The same evening another member told me, 
"You find all these quality-merchants finish 
up the same way. They start off as music- 
lovers and work themselves into such a pitch 
listening for distortion that they don't even 
hear the music. " 

Whilst I am on the subject of quotes, and 
despite my opinion of some of the programmes, 
I simply must add this one, " I'll tell you what. 
I have built over a dozen sets of various sorts 
but I hardly ever spent any time listening to 
them. Now I have built one TV, I have 
wasted more time looking-in than I have spent 
listening to all the other receivers combined. " 

To cap it all, after the meeting the Secretary 
told me of one of the new members who 
apparently was intent on becoming an Old 
Timer in double quick time. He sent for a 
bumper parcel of parts so that he would have 
a well-lined junk-box like all the other chaps! 
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Revival 
It is good to see Mullard Ltd. once again 

taking a more direct interest in the amateur 
constructional market. A quarter of a century 
ago, when home-built receivers were enjoying 
their heyday and the Mullard Master Three was 
a household byword, a large percentage of their 
valves were retailed direct to the home-con- 
structor. Post-War, that percentage has fallen 
to a low figure, and helped by the enormous 
number of valves which flooded the ex-W.D. 
market, direct-to-constructor sales sank to their 
lowest level ever. 

Supplies of the popular types are now disap- 
pearing from the surplus market, but perhaps 
it may be a little thoughtless of me to rub this 
in—particularly as many readers may have 
recently had to endure the bitter experience of 
having to pay 35s. or more for the replacement 
of a type they originally picked up at roughly 
a tenth of that price! 

The recent Mullard booklet The Amateur's 
Guide to Valve Selection is a welcome sign that 
the more progressive radio manufacturers are 
conscious that there is a lively amateur market, 
even though we may not be able to absorb as 
many of their products in a year as they deliver 
for a single Government contract. What is 
important, however, is the goodwill entailed. 
Dealers always carry stocks of valves that 
amateurs specifically demand, and from the 
shelves they also pass to the Servicing Depart- 
ment. A customer, too, more readily accepts 
a replacement of a make which he knows to be 
consistently used by those who buy individual 
valves from choice. The purchaser of a new 
receiver is favourably influenced if he feels he 
is getting the " best sort " of valves of a make 
that he might reasonably expect to easily 
obtain spares. This factor, at least, is more 
important to-day than ever before. War-time 
experiences, when one might have waited for 
months for a replacement, still loom prominent 
in recent memory. 
Wider Range of Appeal 

The Mullard booklet provides much of 
interest to amateurs and includes seven circuits. 
The identification of types, operating con- 
ditions, dimensions and base connections cover 
over thirty of the more popular mains and 
battery types. The valves with primarily TV 
applications are, rather surprisingly, dealt with 
more sketchily, despite the very evident 
enthusiasm for TV construction. 

Personally, T was disappointed at the omis- 
sion of the more specialised types, such as UHF 
valves, voltage stabilisers, etc. With these 
included, this booklet might well fulfil the need 
for a much-wanted handy reference. Without 
further expansion the booklet will chiefly 
appeal to constructors whose main interest 

lies in modern broadcast receivers and gramo- 
amplifiers. With the other widely used types 
included, it would become a " must" for 
every reader. 
Stirring Story 

Also to hand this month is a copy of The 
Electric Too! User. This journal. No. 6 of a 
series, is published by the makers of the well- 
known Wolf electric drills and soldering irons. 
While it is primarily intended for industrial 
users, a couple of pages are devoted to a variety 
of jobs satisfactorily performed by an amateur 
user of a familiar friend, the Wolf Cub. These 
uses included cleaning, polishing and circular 
sawing, as well as its more conventional role 
of taking the hard work out of drilling. Not 
content with this range of uses, the writer 
turns his Cub to further work. With the aid 
of a meat skewer, he uses it as a paint mixer 
and stirrer! 
On the Beam 

One of the Sunday papers this week front- 
pages an old time favourite—a mysterious 
Death Ray. This time it is the Russians who 
have developed it. Back in 1938 it used to 
be the Germans. 

Whosoever's turn it happens to be, the 
inventors are invariably secretive, but clever 
news-hounds soon get on the trail. With the 
1938 scare it was because some careless operator 
had allowed the mystery beam to project in 
the wrong direction. As the result, all the 
cars on a certain stretch of road " konked out " 
with ignition trouble and the secret was out. 

This time, " eye-witnesses " come forward 
with accounts of inexplicable forest fires. For 
good measure they also throw in a story of the 
mysterious deaths of no less than thirty-four 
people in a ten-mile " security zone " around 
Braunsberg. Aircraft, too, have been seen to 
disintegrate in flames. Nor are these alarming 
reports in any way vague. They even tell us 
where these Death Ray projectors are made 
the Zeiss works at Jena. And the number 
already delivered-—140. 

When I was quite a lad a British inventor 
built a Death Ray machine which was, after 
a lot of newspaper prompting, actually tested 
by the War Office. They turned it down flat, 
and no doubt gullible readers of " scientific " 
fiction were astounded that neither side during 
the War swatted invading aircraft with invisible 
destruction. 

Even those who have made only a super- 
ficial study of the problems of transmitting 
power by radio know that not one, but dozens 
of inventions and improvements are needed 
before such a feat could be accomplished. 
No doubt, like me, they'll be thrilled to see the 
inventor toast a piece of bread at a 100 yards, 
let alone burn up aircraft. 

~ 
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QUERY CORNER 

A "Radio Constructor" Service for Readers 

Extra IF Stage 
7 would like to increase the sensitivity of 

my Basic Superhet receiver by adding another 
IF stage. If you consider that this is a practical 
proposition, would you suggest a circuit for 
the extra stage '! (J. G. Davis, London) 

In principle, we do not like the idea of 
adding extra valves to receivers which have 
already been carefully designed. One of the 
main reasons for this dislike is the ease with 
which some other stage in the set can be 
overloaded as a result of such an addition. 
It is not always appreciated that the addition 
of a valve to a receiver may not always increase 
its sensitivity, but it can frequently increase 
the background noise and probably also cause 
■nstability. However, one cf the features 
of the Basic Superhet, which was described 
in our Data Booklet No. 1, is that additions 
can be readily made once the maximum 
efficiency has been achieved with the basic 
circuit. So the writer, asking the forgiveness 
of designer " Centre Tap," will describe an 
additional IF stage for this admirable receiver. 

The additional valve is fitted after the first 
IF stage, and in keeping with the range of 
salves employed in the original set a 6K7 
is used. Bearing in mind an earlier comment 
on the possibility of instability, it is essential 
that a certain amount of thought is given 
to problems of accommodating the extra 
stage. Ideally, the IF valves and transformers 
should be positioned in a straight line so that 
the transformers and associated components 
act as screening between the valves. This 
straight line construction cannot, of course, 
be adopted if a receiver is being modified, 
and in this case the extra valve should be 
mounted beside the second detector, V3 on 
the original circuit diagram of the receiver. 
Should the chassis be too small to allow for 
the additional components, they may be 
mounted on a metal outrider beside the second 
detector. Wherever the second IF stage is 
housed, the valveholder and extra compon- 
ents should be screened from the remainder 
of 'he circuit. 

Turning now to the circuit diagram Fig. 1, 
it will be seen that the stages on either side 
of the second IF have been included. This 
is because to obtain optimum results minor 
modifications have to be made to the receiver 
as it stands. The first of these modifications 
is the inclusion of an IF gain control in the 
cathode circuit of the first IF valve. This 
manual control enables the operator to reduce 
the gain on local stations, and so avoid over- 
loading the subsequent stages. Another re- 
finement concerns the AVC circuit. Full 
AVC is not applied to the second IF stage 
because it is very possible that the signal 
voltage plus the full AVC voltage on a local 
station will exceed the working grid base of 
the valve. If this should occur there is a 
possibility of trouble from cross modulation 
and distortion. The AVC voltage for the 
additional stage is therefore taken from a tap 
on the diode anode load. The only other 
modifications in this part of the circuit are 
to the values of the anode load and cathode 
bias resistor for the first AF amplifier; these 
are shown on the diagram. 

The circuit of the additional stage is quite 
conventional, the valve operating under fixed 
screen voltage conditions. The extra IF 
transformer should preferably be of the same 
type as that used in the original stage. If a 
glass unmetalised valve is to be employed, 
the use of a screening can is essential. 

Before leaving this subject, it is only fair to 
state the disadvantages of adding a second 
stage of IF amplification, which will naturally 
improve both the sensitivity and selectivity 
of the set. The first disadvantage is the increase 
in the noise level which will become apparent 
on weak stations. This noise is largely gener- 
ated by the frequency changer valve, and 
therefore becomes more troublesome as the 
IF and AF gain of the receiver is increased. 
A second disadvantage is that any second 
channel interference will be more noticeable. 
This interference is caused because the selec- 
tivity of the RF side of the receiver is 
insufficient to reject signals operating on 
frequencies which are spaced at double the 
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intermediate frequency from the signal to 
which the set is tuned. Both these disadvant- 
ages can be overcome by improving the RF 
sensitivity and selectivity of the receiver, which 
means the addition of an RF stage or a pre- 
selector such as described in the booklet on 
the Basic Superhet. 

This appears to be a very good example 
of the case where one improvement leads to 
another, so at this point we had better pass 
on to the next query. 

Coil Alignment 
I have made a simple SW superhet using 

plug-in coils, but I find it difficult to set the 
trimmers across each section of the two gang 
tuning condenser to give optimum results on 
all bands. Is there any way of overcoming 
this difficulty ? (fV. King, Leeds) 

It is possible to obtain optimum tracking on 
all wave ranges when using plug-in coils by 
providing each set of coils with their own 
trimmers. A standard plug-in SW coil is 
easily adapted to accommodate a trimmer by 
cutting a piece of paxolin to fit the top of the 
former. The paxolin is held in position by 
using two 6BA bolts and drilling and tapping 
two holes in the top lip of the former. There 
is plenty of space on the paxolin to fix a 25pF 
trimmer, which is then connected by two 
straight rigid wires across the tuned winding 
on the coil. Both the RF and local oscillator 
coils should be modified in this manner, and if 
trimmers are already connected across the 

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 
replies 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. 

tuning gang they should be removed. After 
each set of coils has been aligned, the trimmers 
should preferably be locked with a blob of wax 
to prevent any further movement which may 
otherwise occur whilst the coils are being 
plugged in or out of the sockets. 

The paxolin top plate provides a conveniently 
fiat surface on which to place marks to dis- 
tinguish the oscillator coils from the RF coils, 
and also to carry the wave range indication 
of each set of coils. 

Valve Bias 
Some superhet radio receivers have valves in 

the frequency changer or IF stages whose only 
source of bias is from the AVC line. Thus, 
presumably, if the set is operated without a 
signal these valves work without bias. Is there 
any disadvantage in this mode of operation ? 

(B. LittlewOod, Leicester) 
In some of the cheaper receivers the valves 

are, as our correspondent points out, operated 
so that their only source of bias is from the 
AVC rectifier. This arrangement has the 
advantage that several bias resistors and shunt 
capacitors are saved, and thus the set can be 
sold at a lower price. There is a disadvantage, 
however, and this concerns the sensitivity of 
the set. On a very weak signal there is little 
or no negative bias on the valves in question, 
so they probably pass a small amount of 
control grid current. This current damps the 
'tuned circuit with which the valves are associ- 
ated and this in turn reduces the overall 
amplification. As soon as a stronger signal is 
tuned in, the negative bias from the AVC 
line mcreases and the operation is normal. 
The overall effect of this no-bias operation is 
that the sensitivity of the receiver on weak 
signals is lower than it would be if the FC or 
IF valves were worked with a standing negative 
bias. Thus, from a purely technical point of 
view the use of the normal biasing arrange- 
ment is much to be preferred. 

THE ANNUAL EXHIBITION 
OF TJIE TELEVISION SOCIETY 
will be held on January 23rd and 24th, 1953, at 
155, Charing Cross Road, W.C.2. by the kind 
invitation of The Edison Swan Electric Company 
Limited. The Exhibition will be open as follows: 
Januray 23rd. 6-9.30 p.m. Members and friends. 
January 24th. 10.30 a.m. to 6.0 p.m. Members. 

Public admission by invitation card. 
All exhibits are closely related to Television 
Engineering or Production or to the Production 
of Television Programmes. Tickets of admission 
may be had from Society members and Patron 
Members or from G. T. Clack, Lecture Secretary, 
43 Mandeville House, Worsopp Drive, London, S.W.4. 
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Fig. 1. Showing the addition of a 2nd IF stage to the Basic Superhet. All 
unspecified components remain unchanged in value to that given in the original design 

These Miniatures can be of great assistance to the Amateur 

Brimar 6BR7—Low Noise A.F. Pentode 
Interest in magnetic tape recording is grow- 

ing fast, and with it the requirement for a valve 
to operate quietly at high gain and low input 
level under adverse conditions of vibration, 
shock etc. The 6BR7 was designed to do all 
this and is finding great favour among con- 
structors of film sound reproducing equipment 
and magnetic tape recorders. Used in the 
first stage, it will give a gain of 100 times with 
a noise level on its own grid of less than 
20 uVolts, which is well below the normal 
signal levels encountered. 
Brimar Germanium Diodes—GD3 and GD4 

Although not strictly miniature valves, these 
small components are used as one-way devices. 
The GD3 is intended for general detector work 
and has a forward resistance of less than 
350 ohms at +1 volt and a reverse resistance 

of more than 50,000 ohms at -10 volts. The 
working voltage is limited to 25 volts. 

The GD4 is a higher grade diode and is 
intended for noise suppression etc., where its 
high reverse resistance of 0.25 MG at -10 volts 
is necessary, and its operating voltage is extended 
to 50 volts. Both diodes are approximately 
the size of a J-watt resistor and are wire ended. 

Efficient in operation, Germanium crystals 
have helped the crystal receiver to return to 
popularity and, because the cats-whisker is 
permanently adjusted for optimum results, 
high sensitivity is assured. 

Further information on the types mentioned 
above may be obtained on application to 
Messrs. Standard Telephones and Cables 
Limited, Publicity Department, Foots Cray, 
Sidcup, Kent, who will be pleased to send a 
Broadsheet containing characteristics of their 
valves to any interested readers. 
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ELECTRICAL BARGAINS 
8n addition to our large range of radio 
Accessories we also carry a good stock of 
electrical wiring accessories, details of a 
few of these and of cable can be found 
below:— 

5 AMP 
SURFACE 

SWITCHES 

SOCKETS— 
HICRAFT 

Flush type for skirtings 
5 amp. 3-pin shuttered, 
1/3 each; ditto with 
switch, 2/3 each. 

! 3 I 3 
16 
I 6 

CEILING 
SWITCHES— 

HICRAFT 
With cord and acorn. 
Brown or White, I-way. 
3/9 each; 2-way, 4/3 each 

T.R. 
I / .044 
3/.029 
3/.029 
3/.029 
3/.036 
3/.036 
3/.036 
7/.029 
7/.029 
71.036 
71.036 
7 064 

S. CABLES 
Twin flat 
Twin flat 
Twin with earth 
3 Core flat 
Twin flat 
Twin with earth 
3 core flat 
Twin flat 
Twin with earth 
Twin flat 
Twin with earth 
Twin flat 

250 v. CLASS 
... 9d. 

« - 1/3 
1/6 
1/4 
1/7 
21- 1/6 
l/ll 
2/9 
3/3 
4 9 

LEAD COVERED CABLES 
250 v. CLASS 

3/.029 3 core 
3 '.036 3 core 
7/.044 Twin  
3/.036 Twin ... 
71.029 Twin  
7 .064 Twin ... 

MAGNETIC TAPE RECORDER KIT— 
.YOURSFOR£11/14 6 

—HICRAFT 
Oblong Brown Plastic 
I-way, 1/3 eacl). 
Oblong White Plastic 
I-way, 1/3 each. 

Oblong Brown Plastic 2-way ... 1/6 each 
Oblong White Plastic 2-way 
Round Brown Plastic l-way 
Round White Plastic l-way 
Round Brown Plastic 2-way 
Round White Plastic 2-way 

Total cost, £35 
Cabinet only, £4 17/6 
Tape Deck only. £16/10 - 

Tape Deck. Fitted 
k ipl with 3 motors giving 

iHBffiil 'if fast rewind/forward run and no friction. High 
*-M-" ■ fidelity record / playback 

giving approximately I 
hour playing from stand- 
ard 1,200ft tape. Tape. 
35/- per reel. 

Amplifier. High gain enables recording to be made from microphone, 
pick-up, or loudspeaker. Separate bass and treble lift controls. 
Cabinet. Portable, is rexine covered, table model is polished walnut 
Instruction Booklet. Shows in close detail exactly how to assemble 
and operate the recorder, is free with kit or available separately at 5 - 
(credited if you buy kit or complete recorder). 
Price £3S. Complete kit of parts, including 6 B.V.A. valves, loudspeaker 
and cabinet (state whether portable or table model required), or £11 14 6 

>osit and 12 monthly payments of £2 6 3. Carriage, insurance 10/- extra. deposit 

15' MAGNETIC TELEVISION TUBE 
By famous maker, as used in many popular 
Television receivers (list on request). Specifi- 
cation Blue White screen 9Kv. ion trap triode, 
heater 6.3v at .55 amp, 50 deg. deflection. 
New, with written guarantee offered at 
approximately half price. £12/10/- each plus 
10/- carriage and insurance. H.P. terms 
£4/4 - deposit and 12 monthly payments of 
18/3. 
Limited quantity so order immediately. 

7 VALVE 5 WAVEBAND RADIO CHASSIS 

2/3 yard 
3/8 yard 
3/3 yard 
2/- yard 
2/9 yard 
5 - yard 

WAR EMERGENCY TYPE 
CABLES, 250 v. CLASS 

These are P.V.C. or rubber insulated, 
laid flat then braided with cotton and 
compounded: 
7/.029 3 core flat ... 
7/.044 Twin flat 
7 .064 Twin flat 

2/- yard 
Ij- yard 
3/3 yard 

I 

1 

GIVE 

AWAY 

PRICE 

only 

£6 19 6 

MULTICORED FLEXIBLES 
All are suitable for mains work as the 
separate conductors are very well 
/nsulated, then they are covered overall 
either with hard rubber, plastic or 
waterproof braiding:— 
10 core 
7 core 
5 core 

2/6 yard 
2/- yard 
I - yard 

A famous set by a famous manufacturer. Undoubtedly a serious listener's 
receiver. Among many special features are an H.F. stage and tuning 
indicator. Tunes up to II metre band. Price complete with valves but 
jess speakar, £14/19/6. H.P. terms £5 deposit and 12 monthly payments 
of £1/1/9. 
We have a few left, less valves and power pack, otherwise in good con- 
dition; they definitely have never been used. Price £6/19/6, or £2 7/- 
deposit and I I monthly payments of 10 9, plus 15 - carriage. 
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T.V. SIGNAL AND PATTERN GENERATOR 
Cost of all components, valves, etc., only 29,6 

Although this generator can be 
built and used by any beginner it is 
at the same time a most useful 
instrument for the more advanced 
worker. 

It can be tuned to the vision 
channel and will produce a pattern 
on the face of the C.R. tube. 
Alternatively if tuned to the sound 
channel it will produce an audible 
signal in the loudspeaker. 
Thus its owner will become inde- 
pendent of B.B.C. transmissions 
and can fault-find or test at any 
time. It operates entirely from 
A.C. mains and is quite suitable 
for use with superhet or straight 
receivers. 
A complete kit of parts (in fact 
everything except the cabinet) 
with full constructional and opera- 
tional data will be supplied for 29/6, plus 2,6 post and insurance, 
atively data is available separately, price 2,6 (credited if you buy 
later). 
N OTE. Cabinets as per the illustrated prototype now available at 17, 

— FREQUENCY—> ^ 
| 

/—■-amplitude  ' 
■ „.*■«, I . 

' - fe.l i ■■ 

CABINETS LESS THAN COST 
Due to works changing over to defence 
production we are able to offer these 
beautiful cabinets at below cost. 
An impres- 
sive cab- 
inet des- 
igned for 
projection 
T.V. but 
also very suitable 
for a good 
quality \ 
radiogram 
or ampli- 
fier, Size 
23in. wide 
x 22 in. 
deep, 37^ 
in. high 
with lid 
closed. 

altern- 
the kit 

;6 each. 

Price 
£9 15 

plus 15 - 
carriage. 

OUTSTANDING 
VALUE OF NEW 

PRODUCTION 
Model B. Six wavebands. 
11-15 metres continuous in 5 
ranges (4 Bandspread) and 
M.W. 185-550 metres. Six 
position Yone Switch (3 
Radio - 3 Gram). Price 
£15/5/- plus 7/6 carr. and 
insurance or H.P. terms 
£5/9/- deposit. 
Model B3. Three waveband, 
Long, Medium, Short. Gram, 

switching on wave change switch. 3 position Tone. Price £12/12/- plus 
7 6 carr. and insurance or H.P. terms £4/6/- deposit. 

Both chassis 11^" x 7" x 85" high. Latest type valves 6BE6, 6BA6, 6AT6, 
6BW6, 6X4. A.C. mains operated, flywheel tuning, negative feedback 
over entire audio section, engraved knobs, fully guaranteed. 
BUILT TO HIGHEST PERFORMANCE STANDARD AND SPECIFICATION 

A 12 inch con- 
sole T.V. fitted 
with castors 
and front flap 
for controls 
Size I9in. x 
35in. x IS^in, 
deep. 

P 

THE P.T. "ARGUS" TELEVISION 
RECEIVER 

Although this televisor costs only about 
£20, it does not involve the conversion of ex- 
Government units, and had been designed for 
construction by the novice. The circuits have 
been kept straightforward and devoid of 
"frills" though nothing has been sacrificed 
which would assist in its efficient and stable 
operation. 

We can supply the 21 valves, C.R. Tube and 
all the parts for £20/10/-. H.P. terms are 
available, deposit being £6/17/6, balance 12 
monthly payments of £1 9 9 each. Carriage 
and packing 10 - extra. 

A reprint of the data, by permission of the 
Editor of " Practical Television " together with 
some additional diagrams and notes produced 
by our Television engineers are available as a 
constructor's envelopj. Price 5/- post free, 

0 
aaeae as 
aasoooo 

ILECTRONIC PRECISION EQUIPMENT LID. 
42-46 WINDMILL HILL. 
RUISLIP. MIDDLESEX. 

152-3 FLEET ST 
LONDON E.C.4. 

I 

3 

A sensible radiogram—will take the 
Collaro 3 speed changer RC51I etc 
Size I8in. x 30in. x Ilin. to I6in. deep. 
Price £7/10/- plus 10/- carriage. 
Note.—For the radiogram metal chassis. 
3 colour glass scale pan, drive, pulleys, 
etc. are available. Price 15- complete. 
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Two Interesting Tone Control 

Circuits 

By W. E. THOMPSON, a.m.i.p.r.e. 

There are many applications for tone takes the place of the variable resistors in 
control circuits in audio amplifiers, pre- Figs. 3(b) and 4(b). 
amplifiers, etc., and in the past there has been A further simplification is achieved by 
a multiplicity of such circuits published combining Figs 5 and 6 to produce the basic 
which claim advantages of some sort. The circuit for variable bass and treble hft and cut 
author makes no such claims for the two shown in Fig. 7. It will be seen that resistors 
circuits to be described, except to say that they R1 and R2 of Fig. 6 have now vanished, 
have been found in practice to produce their functions being taken over by Rl, R2 
pleasing results over a long period, and may and R3 of Fig. 7. Having regard for the 
be of some use to readers. The basic circuits wide and efficient range of control this circuit 
have appeared elsewhere, and references to gives, it is delightfully simple and uses a 
their sources are given so that further infor- minimum of components. Due to the insertion 
mation on them can be read if desired. loss, however, it is necessary in most cases to 

The first circuit is intended for inclusion precede the network with a low-gain A.F. 
in an audio amplifier stage, and was described stage to compensate for the overall attenuation 
by E. J. James, B.Sc., in the February 1949 of this form of inter-stage coupling, 
issue of Wireless World. It gives variable This circuit was applied to a pre-war 
bass and treble cut and lift, and component commercial superhet receiver soon after 
values can be chosen to suit the constructor's James' article appeared in Wireless World', 
particular taste in frequency response. James it has given excellent results, and is still in use! 
shows that the basic bass lift circuit, Fig. 1(a), The reproduction of this old receiver now 
can be made to give controllable lift by means Compares very favourably with modern sets; 
of the variable resistor across C1, as in Fig. it uses an 8-inch energized moving coil speaker 
1(b). Similarly, the basic bass cut circuit whose frequency response is nothing to write 
of Fig. 2(a) is modified for variable cut as home about, but no alterations to either the 
in Fig. 2(b). Turning now to the treble speaker or cabinet have been made to try- 
circuits, Fig 3(a) shows the basic top lift to improve matters, since the tone control 
circuit, and this is made controllable by the circuit adequately eliminates such short- 
variable resistor in series with C3 as shown comjngs. At full bass lift it was found that 
in Fig. 3(b). In Fig. 4(a) the basic top cut hum from the full-wave mains rectifier became 
circuit is shown, and again control of response apparent, and an increase of capacity of H.T. 
is by the variable resistor in series with C4, smoothing capacitors was necessary to remove 
as Fjg- 4(b). remaining ripple. Later, a check with an 

The bass control circuits of Figs. 1 and 2 audio-frequency oscillator revealed that the 
can be combined as in Fig. 5 to give both set now has a fairly good response down to 
lift and cut, the potentiometer R3 then per- 40 c/s with the tone control set to full bass 
forming the functions of the variable resistors lift, whilst at full top lift there is still a measure- 
seen in Figs. 1(b) and 2(b). By adopting able signal on an oscilloscope around 16 
the same expedient in Figs. 3 and 4, th^circuit kc/s. 
of Fig. 6 is evolved for providing top lift The receiver had the usual triode-hexode 
and cut. In this case, potentiometer R4 frequency changer, variable-mu R.F. pentode 
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R2 

F1G.1 
FIXED & VARIABLE BASS 

LIFT CIRCUIT 

:r[ 

C2 

:r2 

(b) 
FIG.2 

a F- 3 
o 

FIXED & VARIABLE BASS 
CUT CIRCUIT 

3 a z 

C3 

(a). 

lo 

FIG.3 
FIXED & VARIABLE 
TOP LIFT CIRCUIT 

C4 
C4 

F IG .4 
FIXED & VARIABLE 
TOP CUT CIRCUIT 

RC 70 

as I.F. amplifier, and D.D.-pentode output 
stage. The output valve circuit was modified 
so that after signal rectification the audio 
was fed into a low-gain stage using a 6J5 
triode. The tone control circuit formed the 
coupling between this additional stage and the 
grid of the pentode output section of the 
D.D.-pentode. This latter valve was retained 
even though it has a 4-volt heater, and other 
valves preceding it were changed for 6.3-volt 
types, namely, 6K8-G and EF39. Additional 
turns were provided on the 4-volt heater 
winding on the mains transformer for supply- 
ing the three 6.3-volt valves. The diagram 
of Fig. 8 shows the final form taken by the 
modified circuit. The component values 
shown in the parts list are those which were 
found, partly by calculation and partly by 
experiment, to give the best overall response 
and range of control for the particular set 
and its conditions of use. 

Some remarks concerning certain features 

of this circuit may be of use. The R.F. 
filter formed by R5, C6 and C7 was added 
to the original circuit to remove residual 
R.F. from the rectified signal, these small 
components being mounted within the cam 
of the second I.F. transformer to screen them, 
and the lead from the junction of R5-C7 to 
the volume control R6 was run in screened 
wire. C8 was mounted close to R6, the lead 
from C8 to the grid of V3 also being in screened 
wire. R7 was mounted directly on the valve- 
holder of V3. The parasitic stopper Rll 
was mounted directly on the grid clip of V4, 
the " hot" side of Rl 1 being connected to 
R4 in screened wire. It was found that Rl 1 
removed the last trace of the characteristic 
" pentode shriek" on high notes, and that 
the inclusion of this resistor eliminated the 
need for the usual series-connected resistor 
and capacitor across the primary of the out- 
put transformer. The large value of C5 
ensures adequate low-frequency response 
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and for best results this should be a non- 
inductive capacitor. A mica capacitor for 
C8 was found to be better than a non-inductivc 
tubular paper type. The signal diode load- 
cum-volume control R6 is returned to the 
cathode of V4 in order to secure a 6-volt 
delay for A.V.C. 

A metal shrouded 6J5 was used for V3, 
since screening is thus automatically obtained. 
If a glass envelope type such as 6J5-G'GT 
or L63 is used, it may be found that a valve 
screening can is desirable. It is not essential 
that a Pen.4DD valve is used for V4, provided 
that if some other type of output pentode is 
used it has high-slope characteristics. For 
instance, an EL33 might be used, but as this 
type does not contain signal diodes, V3 would 
have to be made a D.D.-triode. This, in 
turn, might involve some alterations to values 
of R8, R9 and RIO to achieve the same 
relative gain, depending on the triode character- 
istics of the particular valve used for V3. 

secrets of Mrs. Dale's Diary, and making 
full use of floor-shaking bass when their 
favourite boogy-woogy band lets rip. And 
talking of bass, perhaps it is as well to stress 
that there is no one-note thump about it 
it's lovely stuff, clean and uncoloured. 

If the response produced by the stated 
values of C1-C4 does not quite suit your ear 
or the sundry china nick-nacks on the shelf, 
the values can be changed so that your ideas 
of reproduction can be better satisfied. The 
following will give you a guide to the pro- 
cedure;— 

To increase bass lift, reduce Cl. 
To increase bass cut. reduce C2. 
To decrease bass lift, increase Cl. 
To decrease bass cut, increase C2. 
To increase treble lift, increase C3. 
To increase treble cut, increase C4. 
To decrease treble lift, decrease C3. 
To decrease treble cut, decrease C4. 

C2 

± 

OUTPUT 

FIG. 5 
BASS LIFT&CDT COMBINED 

^C7\ 

I 

R4 

OUTPUT 
C4 

PUT 

FIG.6 FIG-7 
TOP LIFT & CUT COMBINED NETWORK ROB^BASS & TREBLE 

When this circuit was built up in practical 
form, the author so arranged the controls 
R3 and R4 that when viewed from the front 
of the cabinet, the treble control R4 was on 
the right and the bass control R3 on the left. 
To comply with a personal " fad " that the 
direction of rotation gives indication of the 
function performed, these components were 
wired so that turning R3 anti-clockwise 
(leftwards) produces a rising bass response, 
and turning R4 clockwise (rightwards) gives 
a rising treble response. Xhe effect of this 
is that the knobs are turned outwards to extend 
frequency response in either direction, and 
inwards to contract the response. It has 
been noticed that even XYL's (i.e., those 
attached to other OM's as distinct from my 
one and only!) readily catch on to this scheme 
of things, even to the extent of turning up 
(he treble to hear more distinctly the latest 

It will most likely be found that some 
careful and patient realignment of I.F. trans- 
former response will also pay dividends. 
Aim at securing a flat-top and steep-sloped 
skirt to the response curve, even if this entails 
sacrificing some gain. Of course, an oscil- 
loscope and wobbulator simplifies such a 
procedure enormously, but a reasonablj 
dose estimation of the response can be drawn 
out in graph form by plotting the readings of 
an output meter while the signal generator 
is gradually tuned each side of the resonant 
I.F. frequency. For this test, the signal 
generator should be connected to the signal 
grid of the frequency-changer stage, so that 
the overall response of both I.F. transformers 
is plotted. 

In Fig. 9 is shown in diagram form the 
location and wiring of the tone control com- 
ponents, as viewed from underneath the 
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R1 100 kU iw. 
R2 10 kO |w. 
R3 1.0 Mfl carbon pot. 
R4 100 kf) carbon pot. 
R5 100 kD iw. 
R6 500 kD carbon pot. (log. 
R7 l.OMniw. 
R8 22 kO Jw. 
R9 27 kfi |w. 
R10 1.0 kD iw. 
Rll 10 kD Jw. 
R12 200 a 4-w. 
R13 1.0 MO iw. 
R14 1.0 MO Jw. 
Cl 0.005 uF. 350V mica. 
C2 0.005 [iF. 350V mica. 
C3 0.003 uF. 350V mica. 

Parts List for Fig. 8 
C4 0.02 ;aF. 350V paper, non-ind. 
C5 0.5 u.F. 350V paper, non-ind. 
C6 100 pF. silver mica. 
C7 100 pF. silver mica. 
C8 0.01 jrF. 350V mica, 

law). C9 8.0 [J.F. 350V electrolytic. 
C10 25 jrF. 12V electrolytic. 
Cll 50 |xF. 25V electrolytic. 
C12 100 pF. silver mica. 
V3 6J5 valve. 
V4 Pen.4DD valve (Mullard). 
T1 Output transformer to match speaker 

voice coil to 7,000 ohms anode load. 
(48 : I for 3-ohm speaker). 

Valveholders, 1 International octal, 
1 British 7-pin. 

■F2SOV 

2-= IF 
XFMR. 

28 

"3. C? B 9 R9 

R5 
TO !F C7 

AMP. 
R6 C2 Cl2 MAINS 

XFMR R4 

5— 

RI2 
CHASSIS 

AVC 
FIG.B 

SIGNAL-RECTIFICATION & OUTPUT STAGES OF CONVENTIONAL 
SUPERHET MODIFIED TO INCLUDE VARIABLE TONE CONTROL STAGE 

PC 72 

chassis. The components can be neatly 
grouped around the two potentiometers, and 
wiring kept quite short. 

The second circuit to be considered is of 
•American origin, and was developed by 
F. Carlisle Hoadley of the Navy Air Test 

Center, Maryland, U.S.A. An article appeared 
in the November 1950 issue of Radio and 
Television News. The main feature of this 
circuit is that it provides automatic correction 
for the Fletcher-Munson effect, and a brief 
note on this aspect is perhaps required. 
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Under chassis view of Hoadley typ" tone control unit. The cover illustration shows 
the arrangement above chassis. 

It is well-known that the human ear is less 
sensitive to the low and high audio frequencies. 
If all frequencies are to be heard at the same 
relative loudness, those at the extremes of 
the audio spectrum have to be a good deal 
louder than those in the mid-band. Due to 
this feature of the ear, if the frequencies being 
heard are now reduced in loudness, there 
will be a noticeable loss of high and low 
notes. This tailing-off of highs and lows is 
known as the Fletcher-Munson effect, and tone 
control circuits are a convenient expedient 
for producing some compensation to off-set 
this peculiarity of the human ear. If, under 
these conditions, controls are adjusted to 
lift the bass and treble, the overall relative 
loudness will be increased; the result so far 
as the ear is concerned is that the music, 
although quieter, still sounds natural because 
the lows and highs are still audible. Con- 
versely, if the volume control is turned up 
so that the loudness is greater, the ear notices 
that bass and treble become predominant; 
adjustment of tone controls to reduce the 
highs and lows will restore the overall loud- 
ness level to conform to natural responses 
of the ear. 

This very short description is an attempt 
to explain in as few words as possible the 
reason why one invariably finds it necessary 
to adjust tone controls when the volume is 
increased or decreased. One must try, for 
this purpose, to appreciate clearly the subtle 
difference between the note or chord that 
is played loudly or softly by the instrumentalist, 
and the note or chord that is being reproduced 
at loud or quiet level by the loudspeaker. 

If some means could he devised whereby 
the ear did not notice such changes of extreme- 
frequency loudness when reproduction sound 
level is altered, the " naturalness " would be 

" preserved no matter whether the reproduction 
were quiet or loud. Ideally, turning down the 
volume control should lift the highs and 
lows to compensate exactly for the ear's 
changes of sensitivity at all settings of the 
control; similarly, it should cut the highs 
and lows to give exact compensation at all 
high-volume settings. Hoadley's circuit is a 
bold attempt to achieve this condition, and 
he has succeeded in attaining a fairly close 
approach to the ideal. It is a two-stage ' 
pre-amplifier in which both stages are fed 
by corrective feedback networks, the first 
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GRID ANODE V3 
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Fig. 9. Layout 
and wiring of 
tone control 
components, 
under chassis 

view. 

stage having some measure of adjustment 
so that tone control can be effected, and the 
second having its correction so arranged 
that the volume control, which forms part 
of the network, gives automatic compensation 
for Fletcher-Munson effect. The circuit of 
the unit is given in Fig. 10. The network 
Cl, Rl, C2, R2, R3 and R4 provides feedback 
from anode to grid of the 6J7, and gives 
bass compensation, the degree of lift being 
adjustable by Rl. A small treble lift is 
effected by the network C3, R3, R4 and R5, 
the latter being a variable resistor for adjusting 
the amount of treble boost. In actual 
operation, Rl and R2 are adjusted so that 
at normal listening level the reproduction 
suits one's taste for overall response; the 
controls are then left in position and loudness 
level correction is performed by the volume 
control automatically. 

The amplified output from VI is further 
amplified by V2, and the network C9, R9, 
Rll and R12 provide feedback from anode 
to grid of the 6SJ7. It will be seen that Rll 
controls not only volume, but the degree 
of feedback from anode to grid of V2 at the 
same time. At maximum volume when the 
grid of V2 is at the top end of Rl 1, the amount 
of feedback is very small due to the high 
resistance of Rll being in series with the 
feedback loop; consequently there is veiy 
little bass compensation. When Rll is 
turned down to minimum volume, however, 
only a small part of Rl 1 remains in the feed- 
back loop, so there is large feedback to V2 
grid, and the bass frequencies will be consider- 

ably amplified. Treble compensation operates 
similarly from the network C8, RIO, Rll and 
R12. 

This pre-amplifier can be driven from a 
radio tuner unit, microphone or gram, pick- 
up. With the two latter forms of input, 
however, a further stage of pre-amplification 
will probably be necessary if mike or pick-up 
output is low, as is usual with high-quality 
components. The photographs on the cover 
and accompanying this article show a specimen 
of the two-stage compensating pre-amplifier 
of Fig. 10 which was made up rather hastily 
by the present author in order to assess its 
utility. One's reaction, to this unit was at 
first rather difficult to define; it seemed that 
the circuit was something of a wash-out 
because it did not appear to do anything, 
and it took some careful and critical listening 
to realise that the effect one was expecting 
just was not there ! Many years of listening 
to conventional reproducing equipment trains 
the ear to " hear " low notes because they are 
expected to be there, and more often than not 
are falsely heard because the ear produces 
its own interpretation of them from harmonics 
and beat-notes. One's hearing, therefore, 
has to educate itself to the fact that the 
pre-amplifier is causing the fundamentals to 
be reproduced, and it takes a little time to 
get accustomed to this. Once the phenomenon 
is recognised, one realizes that no matter 
where the volume control is set the reproduc- 
tion sounds natural, and it is a fact that this 
appreciation of naturalness is difficult to 
acquire simply because it is, well—just natural ! 
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R1 500 kO carbon pot. 
R2 100 kU iw. 
R3 510 kO iw. 
R4 47 kO iw. 
R5 10 kU carbon pot. 
R6 4.7 kO iw. 
R7 510 kO iw. 
R8 100 kO iw. 
R9 91 kQ iw. 
R10 47 kQ iw. 
R11 500 kH carbon pot. (log law). 
R12 47 kO iw. 
R13 4.7 kQ iw. 
R14 680 kO iw. 
R15 91kaiw. 
R16 62 kO iw. 
R17 39 kO iw. 
C1 0.1 (J-F 350V paper. 

Parts List 
€2 0.02 uF 350V paper. 
C3 0.02 [j-F 350V paper. 
C4 25 gF 12V electrolytic. 
C5 16[iF 350V electrolytic. 
C6 16 ;xF 350F electrolytic, 
C7 0.1 gF 350V paper. 
C8 0.001 gF mica. 
C9 0.003 ixF mica. 
C10 25 gF 12V electrolytic. 
Cll 16 |iF 350V electrolytic. 
C12 16 gF 350V electrolytic. 
C13 0.25 gF 350V paper. 
VI 6J7. 
V2 6SI7. 
Valveholders, 2 International octal. 
Co-axial chassis-sockets, plugs, cables, etc, 
Screened cap for VI. 

RI6 
-VvVWv- ■MWv 1J2pV 

I R8 R14< RI5^ mC[2 
T 

C7 
OUTPUT G9 

II 0 R7 
V2 

INPUT 
0 

R2> R3 
Cll C5 

C3 
0i R12 C4_L R6 RI3 RiO R4 R5 

I I 

RC74 

Fig. 10. Circuit of self-compensation pre-amplifier with tone control. 

Used in conjunction with a hi-fi audio ampli- 
fier - and good loudspeaker, the quality of 
reproduction resulting from the automatic 
compensation at all volume levels knocks all 
your long-cherished ideas of tone controls 
into some other world. 

If it is desired to adjust component values 
to give a slightly different frequency response, 
increasing C2 will shift the bass lift so that 
it begins at lower frequencies; decreasing C2 
will raise the turnover frequency and give 

greater overall bass lift. Little else will be 
necessary due to the automatic compensation 
effected by the second feedback network. 

In the construction of the unit, the usual 
precautions should be adopted, remembering 
that the stages are working at high gain at the 
low-level end of the reproducing system. 
Short wiring, especially at grids and anodes, 
is essential, and ground loops should be 
avoided. It is a good scheme to run a thick 
wire as a bus-bar along the length of the 
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chassis, making all earth-returns to this bar 
rather than the chassis, and earth-connect 
bus-bar and chassis at one point only, pre- 
ferably at the output socket, in order to 
reduce the possibility of hum pick-up. The 
calves specified are metal shielded, so screen- 
ing cans are unnecessary. The heater feeds 
should be run in twisted pair, and the wires 
dressed to lay close down to the chassis and 
runs arranged so that they avoid grid and 
anode circuits. To prevent hum induction, 
use a separate lead for the H.T. negative 
return (so that it is not common with the 
heater earth return) and if possible, use a 

BOOK REVIEW 
RADIO ENGINEERS" SERVICING MANUAL, 

Edited by E. Molloy and W. R Poole.. Assoc.Brit 
l.R.E. 750 pages, 588 illustrations. Price 42s. 
Published by George Newnes Ltd., Tower House, 
Southampton Street, Strand, London, W.C.2. 
This book should have a great appeal to service 

engineers. Compiled by fourteen authorities associated 
with leading manufacturers, it contains a substantial 
amount of useful information. The preliminary chapters 
outline the attributes desirable in a service engineer, a 
survey of the types and design of modern receivers, 
describe modern valves and the testing of them, give 
details of routine servicing, and the alignment of 
receivers. Other chapters deal with some installation 
requirements of both domestic and car radio sets, and 
the suppression of electrical interference. A chapter 
is devoted to communications receivers. 

The major portion of the book contains service data 
and circuit diagrams of some 500 modern receivers 
(including one well-known make of communications 
receivers) produced by 32 manufacturers. Full details 
of circuits are given, all component values being shown. 
\ general description of each set, with points of special 
interest, details of modifications in certain models, 
valves used, test voltages and alignment data is given 
'or most of the receivers listed. In many instances a 
sketch of the chassis layout assists identification of 
component locations. 

An endeavour has been made to give all the essential 
information required on a set at a single opening of the 
pages, and so avoids having frequently to turn over in 
the quest for some detail. 

An appendix includes some pages of useful data and 
radio circuit formulae. There is a short general index, 
and the additional index to each model reviewed is a 
useful adjunct. 
TELEVISION ENGINEERS' SERVICING MANUAL. 

Edited by E. Molloy and W. F. Poole, Assoc. Brit. 
I.R.E. 654 pages, 425 illustrations. Price 42s. 
Published by George Newnes Ltd., Tower House, 
Southampfon Street, Strand, London, W.C.2. 
This is a companion volume to»that reviewed above, 

comriled by sixteen authorities. Here again, the 
preliminary chapters deal with general topics. Various 
types of receiver are surveyed and some features of 
circuitry are described. Some notes on installation 
of receivers and aerials are given, and types of aerial 
and feeders are discussed, also the effect of geographical 
position on reception. Servicing equipment is briefly 
touched upon; a few notes on typical faults encountered 
are given. A short description of single side-band 
working appears in the final introductory chapter. 

About 120 models, made by 29 manufacturers, are 
described in the main body of the book The amount 
of information given is, without a doubt, quite remark- 
able and exceptional. Such treatment seems rarely 
found elsewhere; in a great many cases a large number 

separate heater winding for the valve heaters,. 
This winding can have an earthed centre-tap. 
or if a tap is not provided the centre-point 
earth can be obtained by means of a hum- 
dinger. Grid wiring should be in screened 
wire. Input and output leads are best made 
with co-axial cable, using co-axial plugs and 
sockets for inter-unit connections. Chassis- 
screens, or screening boxes for some com- 
ponents were not necessary in units made 
by the present author, but if obstinate cases 
of hum are encountered their use could possibly 
effect a cure. 

of pages is devoted to one model. Full circuit diagrams 
with comoonent values, detailed circuit descriptions, 
dismantling, adjustment and alignment procedure, 
test voltages, details of modifications met with in different 
runs of the same model, fault analysis, and many other 
aids are presented. 

The general index also contains references to models 
reviewed in the book. 

Both of these books are well produced: they are 
unique insofar that they collect a vast amount of material 
into the compass of two volumes of handy size. 

Whilst suggesting them to service engineers in part- 
icular, it is felt that these books will also be very attractive 
to radio men in general for the technical information 
they make available, perhaps for the first time in collec- 
tive form. It is to be hoped that further editions will 
be forthcoming later in order that the data shall be kept 
up to date. Although the initial outlay on these books might 
seem heavv at first sight, an examination of their contents 
leaves no doubt that they are fine value. Your reviewer 
has no hesitation in highly commending them. 

The Editor Invites 

articles from readers, of a nature suitable 
for inclusion in this magazine. Articles 
submitted for publication should prefer- 
ably be typewritten, but ordinary 
writing is acceptable if clearly legible 
In any case, double spacing should be 
used, to allow room for any necessary 
corrections. Drawings need not be 
elaborately finished, as they will usually 
be redrawn by our draughtsmen, but 
details should be clear. Photographs 
should preferably be large (half-plate) 
but in any case the. focus must be good. 
Much useful advice to prospective 
writers is given in our " Hints for 
Article Writers" which will be sent 
free on request. 
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8-10 WATT AC or AC/DC 

AMPLIFIER 

By K. R. PIPER 

Recently, a design for a 4-watt amplifier was 
given. It is intended now to elaborate slightly 
on this to give 8 to 10 watts output. 

To achieve this greater output, we use a 
push-pull output stage and phase split in the 
output stage. Fig. 1 gives a basic circuit, and 
perhaps a little explanation will help to show 
just how the system works. 

When a positive voltage is fed to VI's grid, 
the current through the valve increases, causing 
a rise in the voltage between its cathode and 
HT-. Now V2 is held normally so that its 
grid is negative to its cathode by a certain 
amount, namely the voltage across R2, and 
any increase in this voltage makes the grid of 
V2 more negative with respect to its cathode, 
so that its current drops; conversely, when a 
negative signal causes VI to lower its current, 
the associated drop in voltage across R2 causes 
the current in V2 to rise. In other words, 
push-pull working is the result. 

HT + 
-nnnpnr> 

FIG,I. 
RC77 

Now it will be seen that each valve must work 
on the straight part of its curve, that is in 
class "A"; this limits our maximum power 
output but, as class "A" operation of a valve 
gives the least distorted output, it suits our 

purpose to use this simple system, especially as 
no more drive is needed than if only one valve 
was to be used in the output stage. Inci- 
dentally, this class of operation is known as 
class "AB class "A" truly applies to single- 
ended stages. 

Figure 2 gives the complete circuit of the 
amplifier, and a check-up will show that it is 
identical fexcept for one extra valve, of course) 
to that shown in the 4-watt Amplifier, with one 
difference — the bias resistor on the output 
stage is only half the value of that shown 
previously, and it is not by-passed. Obviously, 
if it were by-passed with a condenser the bias 
on V2 and V3 would remain constant and V3 
would do no work at all. The reason for the 
bias resistance being halved is that the two 
valves draw twice as much current through it, 
and so produce the same voltage at its ends. 

The setting-up procedure is the same as for 
the 4-watt amplifier, and needs no further 
comment. 

It will be noticed that no tone control is 
fitted. There are, however, several ways of 
fitting tone control for those who like an 
extra knob to twiddle — I don't, but here they 
are. Firstly, a potentiometer and series con- 
denser can be fitted across the input, or from 
the grid of VI to chassis; I do not recommend 
either of these. Next, a potentiometer and 
series condenser may be placed across the 
load of VI; this gives fair results. Finally, the 
same arrangement can be connected across the 
output transformer as in Fig. 3. This is the 
best, but needs a ganged potentiometer, and 
can generally be ruled out on that score. It 
may be possible to obtain the desired control 
by using a single RC network from anode to 
anode (Fig. 3b) but I'll not bet on it. If you 
do try this method use a very good condenser 
of very high working voltage, as the anode-to- 
anode voltage rises very high on peaks; 1,500V 
wkg. would not be a pessimistic rating. 
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4F PREFERRED TYPES 
a-IOWATT QUALITY AMPLIFIER 

RC78 

Again, alternative valve types are given; all 
will work well, but the output pair must be of 
the same type. Note that the heater trans- 
former must be capable of giving at least 2 
Amps. 

The rectifier should be able to pass 100mA. 
There are some excellent ex-WD types for this 
job which cost only a few shillings. A con- 
ventional power pack may be preferred and 
details will be given in a later article of suitable 
power packs. 

Universal Operation 
Again DC operation is possible, simply by 

doing away with the transformer, and placing 
the heaters in series and adding a suitable 
dropper resistor. Remember to use valves of 
suitable current rating 

i.e. 0.2 Amp=EF36/37 and CL33's 
0.3 Amp=6J7 and 25L6's 

Practical Quality Amplifier 
The series resistor will be, for 230 volts, 

8700 for 0.2A valves 
5600 for 0.3A valves 

As before, a Brimistor is desirable in the heater 
line. For 25L6's, alter the bias resistor to 
1500. 

Incidentally, it may prove worthwhile to 
adjust the bias resistor slightly when working 

> 

HT+ 

(a) 
HT+ 

> 

> 

(b) C 

> 
RC79 

Fig. 3 
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Mainly for the Beginner 

AUDIO AMPLIFIER RESPONSE 

By H. E. SMITH G61 H 

The whole question of high fidelity repro- 
duction is of such a wide and complex 
nature that to deal with it from every angle 
would require a complete volume of the 
" Radio Constructor." As the aim in these 
series for the Beginner is to make each article 
complete in itself, we are touching on one 
or two problems only in connection with 
improving the audio frequency response. 
High quality reproduction is not just a matter 
of installing a large loudspeaker on a gigantic 
baffle, driven by a pair of KT66's ;n push- 
pull. There are a great number of details 
to attend to in the circuit, even in the power 
supply itself, before one can expect anything 
like good results. 

Fig. 1 Simple negative feedback 
(Cathode bypass'capacitor omitted) 

First, then, a few words on the power supply. 
If, due to insufficient filtering and smoothing, 
a slight 100 cycle ripple is present on the 
HT line, this will perhaps not be noticeable 
with an average type of amplifier, but will 
become quite objectionable when the frequency 
response of the amplifier is improved. The 
first thing, therefore, is to make quite sure 
that the power supply is properly filtered and 
smoothed. Another point often overlooked 
is that with Class AB2, B, and C amplifiers 
the power supply should be capable of deliver- 
ing approximately twice the current which 
is normally required under no signal" 

conditions. Therefore, if the total current 
drain is of the order of 120 mA, the power 
supply should be capable of delivering at 
least 250 mA if good bass response and overall 
fidelity is expected. 
The Output Transformer 

Often given less than a second thought by 
many constructors, the output transformer is 
one of the most important items in the audio 
amplifier. One can never obtain satisfactory 
results unless the transformer conforms to the 
following conditions;— 

(a) It must provide an accurate match 
between anode impedance and speech coil 
impedance, i.e.. its ratio and inductance 
must be correct. (This especially applies if 
a triode valve is used as the output stage, 
but is not quite so important if a pentode or 
tetrode is used). 

(b) It must have a low leakage inductance. 
(Most of the multi-ratio output transformers 
obtainable from reputable manufacturers 
fulfil this condition). A high leakage induct- 
ance results in a loss of the high frequencies. 

(c) The inductance of the primary should 
not be so low that the lower frequencies 
predominate, or so high that these frequencies 
are attenuated. 

Some good average values for primary 
inductance, when pentodes or tetrodes are 
used in the output stage, are as follows:— 

Anode load 
resistance 
7000 ohms 
8000 
9000 „ 

10,000 „ 
and for triode valves 

1000 „ 
1500 „ 
2000 „ 
3000 ., 
5000 ,. 

Primary inductance for 
2db down at 50 cycles 

31.0 Henries 
33.0 „ 
37.0 „ 
42.0 

4.0 Henries 
6.0 „ 
8.5 „ . 

12.5 „ 
21.0 

The ratio of the output transformer can be 
determined from this simple equation:— 

Ratio — ^ Rated load resistance of valve 
Speech coil impedance at 400 cycles. 
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Fig. 2 Typical 
three stage ampli- 
fier with feedback 
from output to 
input. 

■SMO 
<T263 KT66 KTZ63 

en 

1 O'SuF 

Both the rated load resistance of the valve 
and the speech coil impedance at 400 cycles 
can be obtained from the manufacturers of 
these items. When contemplating output 
ransformers, a good quotation to bear in 

mind is one taken from the Radio Designers 
Handbook by F. Langford Smith. We quote, 

" \ transformer merely ' reflects" on to 
its primary circuit a load imposed on the 
secondary, and does not (apart from its own 
losses) impose a load on the primary circuit 
unless a load is applied to the secondary. 
It is the turns ratio between primary and 
secondary, pot the number of turns on the 
primary which governs the reflected imped- 
ance, For example, a transformer with 3000 
turns on the primary and 1000 turns on the 
secondary would have a ratio of 3 ; I. If 
the number of turns on the primary were 
increased to 6000 and the turns ratio maintained 

at 3 ; I, the secondary would have 2000 turns 
and the reflected impedance of the secondary 
load would be as before, provided the sec- 
ondary load remained constant." So you 
see it is not the number of turns which matter, 
but the ratio of the primary and secondary 
turns. 
Harmonic distortion and Negative feedback 

Having arrived at a satisfactory design for 
our output transformer, we have satisfactorily 
matched the output stage to the loudspeaker, 
but distortion will still be present in the out- 
put. This is harmonic distortion, generated 
in the valves preceding the output stage and 
in the output stage itself. The total of these 
harmonics which can be tolerated in a high 
quality amplifier is as follows:— 

2nd Harmonic, 4% 
3rd Harmonic, 2% 

Fig. 3 Negative 
feedback from 
the speech coil 
circuit. V\ is a 
typical double- 
triode (or may 
he any type of 

valve). 
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Rcvr 

R1 
"MWrll- 

Fig. 4 Negative feedback from 
anode to grid of output valve. 
C1 should be at least 0.5 uF; 
C2, 0.01 u.F Rl, 50 to 500 
kii, according to the percentage 

of feedback required. 

Many commercial receivers contain as much 
as 15% and 7% respectively. The generally 
accepted method of reducing this distortion 
is to incorporate " negative feedback" into 
the amplifier. Negative fedback is the process 
of feeding back a portion.of the output voltage 
into the input circuit, out of phase with the 
input voltage (the voltage fed back is not 
always 180 degrees out of phase with the 
input, but is never wholly in phase). 

This operation causes:— 
(a) A reduction in harmonic distortion. 
(b) A reduction in phase distortion 
(c) A reduction in sensitivity, 
(d) A reduction in noise. 
(e) An increase in stability. 
(f) An increase in frequency response. 

Thus we achieve in one operation not only 
a reduction of the unwanted harmonics, 

but an increase in the overall response. There 
is, of course, also a reduction in gain. In 
most cases this may be compensated for by 
an increase in the gain control setting, especi- 
ally when a pentode precedes the output 
valve. If the amplifier uses only triodes, it 
may be necessary to add another stage of 
audio amplification to offset the loss of gain. 

Fig. 1 shows one of the simplest methods 
of obtaining negative feedback. All that is 
necessary is to remove the by-pass capacitor 
from the bias resistor of the output valve. 

Fig. 2 shows a typical three stage amplifier 
with feedback taken to the input stage. 
Almost any amplifier may be modified- to this 
circuit and it is most effective. 

An alternative arrangement is given in 
Fig. 3. The feedback voltage is taken from 
the speech coil, and the variable resistor 
allows the percentage of feedback to be 
adjusted to suit the individual ear. This 
may be incorporated in almost any com- 
mercial Broadcast receiver and a great im- 
provement will result in the overall response. 

Fig. 4 shows a method of applying feedback 
to the output valve alone. This applies a 
larger precentage of feedback than Fig. 1, 
but does not, of course, take into account any 
distortion present in the valves preceding the 
output stage. 

Never try to effect an improvement in low 
frequency response by fitting capacitors from 
anode to earth or across the primary of the 
output transformer. This attenuates the high 
frequencies only and causes an overall loss of 
fidelity. 

It must be appreciated that we have only 
just touched on the subject of Negative feed- 
back in this article, but it is hoped that it may- 
assist the reader in understanding the subject 
a little more clearly and to appreciate how 
important a matter it is when high fidelity 
reproduction is required. 

Please mention this 

Magazine when writing 

to Advertisers 

THE RADIO AMATEUR 
FOR JANUARY 

Amongst the interesting articles con- 
tained in this issue are: Radio Tele- 
scopes, Radiation Patterns of Model 
Aerials, Modulating a Simple Rig, 
Design of Mains Transformers, and the 
winning entry in the Radio Amateur 
Technical Award—A Double Superhet. 
Also the usual supporting features 
Broadcast Bands Review, On the 
Higher Frequencies, and Amateur Bands 

Commentary. 
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"THE MAGNA-V1EW" 

The Radio Constructor's 16 inch Televisor 

PART 12 

Your writer was fortunate to receive an 
invitation to the luncheon which preceded the 
opening of the R.S.G.B. Amateur Radio 
Exhibition, and to hear some most excellent 
speeches, from speakers who know the radio 
amateurs' outlook so well. Sir Ian Fraser 
opened the Exhibition and from his memory 
drew references to the initiative once shown 
by the amateurs during the days of scanty 
equipment and little knowledge. How true 
this is ! If only the amateur today would 
grow his own ' trees ' instead of seizing the 
acorns that fall from the professional labora- 
tory. 

Mr. Charles Orr-Ewing made a most amusing 
and instructive speech; his asides to the radio 
industry were very pointed, as indeed was his 
reference to Lisle St. The constructor has 
always known that this little centre of radio 
was incomplete within itself, and that to con- 
struct any piece of apparatus a great many 
new components were always necessary. 
Is there any analogous difference between the 
amateur who is introduced to radio by the 
surplus, or cheap market, and the factory 
which secures free samples from the Radio 
Industry ? A most recent survey of the 
number of home-built TV receivers by a 
contemporary of ours has shown this figure 
to be as high as 300,000. Not many of these 
sets could possibly have been made without 
the purchase of a great number of new com- 
ponents. Yet today, little effort is made by 
the manufacturers to assess and value this 
huge market. 

For nearly two years, this magazine has 
tried to persuade the B.B.C. to transmit 
Test Card ' C ' for a short spell in the evenings. 

Surely a number, the magnitude of 300,000 
is worth some consideration. It would be 
interesting to know how many ' custard 
tarts ' described by Phillip Harbin have been 
made. Yet the presence of the Navy, Army 
and Royal Air Force at the various exhibitions 
shows that Whitehall is thoroughly aware 

that in the event of a national emergency 
the ranks of the ardent amateurs must largely 
provide the future radar operators who would 
be needed. Even Parliament cannot train 
a conscript into a useful wireless mechanic 
in eighteen-months. 

Once again the amateurs have opened up 
a new band, on two metres. It will be inter- 
esting to see how long a period elapses before 
the authorities seize it. This has had a pre- 
cedent on practically every wave-band in use 
today. 

One highly gratifying movement between 
professionals and amateurs is the forthcoming 
Television Society's transmitter to be opened 
next year in Surrey. This will transmit on 
427 Mc/s. (The Radio Constructor will in 
due course publish a converter as a front-end 
for existing TV receivers). Why not more of 
this collaboration, and less complaining about 
Lisle St. ? 

Today the Radio Industry is feeling the 
benefits of this introduction, but regrettably 
is not fully supporting the amateur or the 
retailer in presenting his products for inspection 
at the shows designed for this purpose. 

A shrewd gentleman this Mr. Orr-Ewing. 
In passing thanks to all the patient and long- 
enduring ladies often ' divorced' from their 
gentlemen for the " many hours spent in the 
shack," he certainly produced food for thought. 
Yes, gentlemen, quite a reflection !! 

After a most enjoyable lunch, to the show, 
A few interesting items were on view and 
quite a collection of short wave gear. Some 
QRT, others working models. Of these, 
perhaps the most adventurous was the amateur 
TV station. The transmitted pictures were 
quite good, and we have invited this society 
to further their cause, if they so desire, in the 
pages of the ' Radio Constructor.' 

Naturally your writer's main interest at the 
Royal Hotel was the ' Magnaview.' This 
was on the English Electric Go's stand, and 
we spent a considerable time during the four 
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This version o/ the 
"Magna-View" con- 
sists of a table cab- 
inet containing the 
tube, limebases ami 
power supply, thus 
providing a standard 
output on which the 
constructor may rely 
for trying out various 
types of vision strips. 
This constructor also 
has his sound arrange- 
ments in unit form so 
that experiments may 
also be carried out 
there in a convenient 

manner. 

days of the Exhibition answering queries 
regarding our TV. 

Undoubtedly the most repeated question 
was "How much does it cost to build?" 
Quite frankly, this is one we have avoided. 
In the first place, it is quite impossible to 
know from day to day just what the purchase 
tax is likely to be on any component, and 
this is clearly seen if one recalls waking up 
the other day to discover that loudspeakers 
were taxed to the extent of 66 per cent. 

Cathode ray tubes of the Magna-View 
size carry about £8 in tax, which is absolutely 
ridiculous, so you see what we mean. Never- 
theless, it is possible to produce some of the 
several versions suggested for this set very 
reasonably. The best course to take would 
be the construction of the timebase with 
suitable power-pack, and for the latter with 
its economical requirements we did provide 
several alternatives. 

With this arrangement a quasi-instalment 
plan could be carried out. As shown, a 
9" or 12" tube would establish the circuitry 
and linearity of raster. An existing vision/ 
sound strip to provide tube modulation and 

sound and at once the constructor has a 
• Magnaview ' in embryo. Thus as he recovers 
from the first financial depletion, the five 
channel vision/sound strip could follow, and 
the real joy, the large screen tube. 

Despite the very bad weather that was 
endured throughout the Exhibition, a great 
many visitors appeared from far-off places 
As might be expected, a great many were 
wondering if the five-channel super-het would 
bring TV to their homes. This is always 
a difficult poser. It must be realised that pure 
geographical disposition is not always an 
indication of expected results. It may surprise 
some readers to hear that we know of a tech- 
nician living within stone-throwing distance 
of Alexandra Palace who has found it necessary 
to employ an aerial of the type normally 
used for fringe reception. Conversely, we 
all know of the many recorded successes that 
would almost suggest Dx results. 

As stated in the issue dealing with the 
'Magna-View' receiver, this set is sensitive to 
about 20 micro/volts, which, given average 
conditions, is about eighty miles. 
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However, a considerable increase can still 
be effected by direct coupling between the 
oscillator and mixer grids. A 2pF condenser 
is satisfactory, and ensures greater injection 
than the present method of inductive coupling. 
Rest assured, no TRE receiver is ever likely 
to be as efficient as a well designed super-het. 

It must be emphasised, and this crops up 
regularly, that we know of no valves as yet 
to replace the 6U4G, and the 6CD6G. The 
fly-back voltages in this circuit would almost 
certainly cause the collapse of substitutes. 

Your writer has on many occasions 
pointed out that the HT voltage must not be 
raised beyond 250V, and we thoroughly 
dislike the idea of resistors to drop the voltage 
on existing power packs which deliver high 
voltage. Resistors are prone, when subjected 
to much dissipation of energy, to become 
direct-path vehicles, and once again we do 
urge you to take the article in the June issue 
seriously. 

Some interest has been aroused by the 
mention that a radio-tuner for the 'Magna- 
View' will be available soon. A little advance 
information is that it will occupy a small 

cabinet by Messrs. Ashdown, which will 
conform to the structural design of the main 
TV cabinet. When in position on top, the 
general appearance suggests one large elegant 
cabinet, witfi master-switch to select either 
radio or TV. This will commence next 
month. 

Many queries, of course, have now been 
answered both by post and in the pages of the 
' Radio Constructor.' We realise this new 
technique may be a little confusing, and it 
is obviously more satisfying for you to be 
sure. All we ask is, if in doubt, write ! 
Several constructors are producing their own 
versions as expected, and the photographs 
shown depict one such successful example. 
Based on the Pye strip, well known to you all, 
this is a jolly good effort. We have actually 
seen this one in operation in the London area, 
and here again the reader who made it exper- 
ienced no difficulties at all. The modulation, 
seen on the English Electric tube in this case, 
was very good indeed. Readers who missed 
both the National Radio Show, and the 
R.S.G.B. Exhibition may be interested|to 
know that the 'Magna View' will be secn 'at 
the Television Society's Exhibition in January. 

1- • 1 t ' 

. 

1 

This back view of 
the table cabinet 
shows the arrange- 
ment of the timebase 
(above) and power 
supply chassis 
(below). The layout 
of the timebase is 
slightly different to 
that which has been 
described previously, 
in order that the pre- 
set controls may, in 
this case, be more 
conveniently arrang- 
ed, a long the rear 
side of the chassis. 
It will be noted 
that the tube has 
been dust-proofed in 
the recommended 
manner — before 
this was done, 
whilst in the testing 
stage, it mw found 
necessary to clean 
the tube face every 

three days ! 
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Is it really necessary to entirely shroud 
the tube ? The design as given in the "Radio 
Constructor' aroused some considerable interest 
because of its originalily. In point of fact, 
many hours were spent in arriving at the 
finalised layout given. Many factors were 
taken into account, viz one that would fit 
the cabinet, be easy to instal, be easy to 
remove, possess a very high safety factor 
(particularly in the case of metal-backed 
tubes), but above all a design that would 
obviate that infuriating and frequent necessity 
to clean the tube screen. 

Some of the CRT's described in this journal 
have static screens, which may very well be 
described as magnets, in so far as their attrac- 
tion of dirt is concerned. A simple experiment 
demonstrating this action most of our readers 
have probably carried out at parties. 

The trick referred to is to stand on end a 
threepenny piece and to lay across the top 
of this, at right angles, an ordinary match- 
stick. The trick is to remove the matchstick 
without touching it or the coin, or handling 
either in any way. The guests are astonished 
when you simply take a comb, pass it two or 
three times through your hair (if any) where- 
upon bringing the comb near to the match 
will cause the latter to jump up in the air 
towards the comb. 

Resuming technicalities, it will be seen 
what is likely to happen with the tube screen 
made similarly electro-static by some 12kV. 
(It is not believed that any reader's hair will 
develop this voltage !). 

Taking the design in all its aspects it must 
be said that there is everything to gain, and 
nothing to lose, by employing our design. 
(NOTE: At any parties you may be attending, 
you are advised not to use the tube in order 
to demonstrate the party trick described 
above—Ed.). 
Note on the ' Magna-View' Vision and Sound 

Receiver 
A most unexpected point has arisen in 

connection with the 5-channel vision/sound 
strip line-up. A constructor reported com- 
plete failure to secure synchronisation. 
Fortunately, this reader was geographically 
accessible and we were able to render first aid. 

Primary examination showed everything to 
be perfectly normal electrically. However, 
the clue to this fault was soon discovered due 
to the tremendous output of the sound against 
rather weak CRT modulation. 

Readers may already have guessed the 
fault. The ' Magna View' receiver is designed 
for single sideband; thus, if this receiver is 
aligned for the lower and not the upper side- 
band, the obvious effect will be that the sound 
channel will be at its loudest signal level, but 
the sync separator will be unable to perform 
its natural function of clipping off the picture 
section of the transmitted signal. (See Tele- 
vision Waveforms, TV Fault-Finding). 

Readers should analyse the above care- 
fully; the symptoms which will effectively 
rescue anyone from this error are loss of sync, 
weak picture and sound stronger than normal. 

LITERATURE RECEIVED 

Watts Radio (Weybridge) Ltd. Have favoured 
us with a copy of their 1953 Catalogue. This 
is a well printed booklet of 24 pages literally 
crammed with items ranging from valve top 
caps to tape decks. Available from 8 Baker 
Street, Weybridge, Surrey. 
Mullard Ltd. The Amateur's Guide to Valve 
Selection is the title of a book which should be 
of interest to most of our readers. It contains 
essential technical data on all Mullard valves 
and tubes currently being used by professional 
designers and which are recommended for use 
by the radio amateur. The conditions under 
which these valves should be operated in order 
to achieve optimum performance is indicated, 
and a section is included which gives full details 
of a number of circuits for battery and mains 
driven receivers and amplifiers. This book can 
be obtained from radio dealers at 1 i 6rf per copy. 
A. T. Sallis. List No. 9 is a duplicated cata- 
logue containing details of over 400 items of 
ex-Govt. radio and electrical equipment cur- 

rently available. We found several items listed 
which we had been unable to trace elsewhere, so 
were really pleased to receive this list. The 
price is post free, and the address is 93 North 
Road, Brighton, Sussex. 
Multicore Solders Ltd. Considerations of 
Soldering Technique in Radio and Television 
Assembly has been produced in response to 
requests for a transcription of a Paper delivered 
to the Australian Institute of Radio Engineers 
in Sydney. The Paper was first recorded on 
tape by the Managing Director of Multicore 
Solders Ltd., Richard Arbib, and was then 
flown to Sydney. The brochure contains a 
wealth of information on the subject of solder- 
ing, and we can recommend it to all those who 
are pestered with dry joints ! Copies are 
available free of charge on receipt of a stamped, 
self addressed envelope, which should be sent to 
Multicore Solders Ltd., Advertising Dept., 
Multicore Works, Maylands Avenue, Hemel 
Hempstead, Herts. 
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A LIGHT PROGRAMME 

" BOOSTER " 

With particular reference to the "constant companion" Receiver 

By J. R. DAVIES 

Although most of the people who built the 
Constant Companion receiver (described in 
the Radio Constructor for May to September, 
1951 inclusive) obtained satisfactory results, a 
few readers who live in outlying districts have 
had difficulty in receiving the BBC Light Pro- 
gramme transmissions on 1500 metres at 
adequate strength. In order, therefore, to 
assist these readers to obtain the best from 
their sets, this short article describes a Light 
Programme " booster " which may be easily 
added to their existing receivers. As is 
explained at the end of the article, the unit 
may be used to improve reception of the Light 
Programme with most other types of receiver 
as well. 

The " booster " consists, mainly, of an RE 
pentode, whose anode is coupled aperiodically 
to the aerial input of the receiver, and a two- 
way switch which enables either an aperiodic 
or a tuned circuit to be connected to its grid. 
The pentode obtains its HT and LT supplies 
from the receiver. Fig. 1 shows the circuit. 

It will be seen from this circuit that the two- 
way switch may be set either to " Normal " 
or to " Boost." When it is set to " Normal," 
the pentode acts as an aperiodic amplifier, its 
grid circuit being completed by the resistor 
R1 and its anode circuit by the choke L3. 
Under these conditions the pentode gives little 
amplification. At the same time, however, it 
offers the advantage of removing the aerial 
loading from the receiver tuned circuits, 
thereby ensuring, in some instances, smoother 
operation of the " progressive" reaction 
circuits. With the switch in the " Normal " 
position, the receiver may be operated in the 
usual manner both on medium and on long 
waves. 

When the switch is set to " Boost," the 
aperiodic circuit connected to the grid of 
the pentode is removed; it being replaced 
by the tuned circuit L2/C2. This tuned 

circuit is pre-set to 1500 metres, and allows 
the booster to offer a large amount of gain 
at this wavelength. It may be noticed that 
the section S3 of the switch introduces an 
additional resistor, R2, into the cathode 
circuit of the pentode. The purpose of this 
resistor, together with its value, will be dis- 
cussed later. 

Supplies 
The process of feeding the necessary supplies 

to the booster is shown schematically in 
Fig. 2 (A). HT is obtained by tapping from 
any convenient HT positive point in the 
receiver, such as pin 4 of V2. Any of the 
chassis tags on the receiver may be used for 
the HT negative connection. The HT neg- 
ative connection will also give, of course, a 
link between the two chassis. The heater 
supply is obtained by breaking, at V3 valve- 
holder, the lead joining the heaters of V2 
and V3, the heater of the booster pentode 
being inserted in series. There is no necessity 
to alter the value of the line cord. 

In order to prevent the necessity of having 
the booster permanently wired to the receiver, 
some form of plug and socket connection will 
be required. The best method of doing this 
consists of fitting a socket to the back of the 
receiver and allowing the booster to plug 
into this. Fig. 2 (B) shows the arrangement, 
and numbers also the pins which could, 
perhaps, be employed if an octal valveholder 
were used as the socket. There may be times 
when the booster is not required at all; using 
this system, its plug can be removed from the 
socket and a dummy plug fitted in its place. 
The dummy plug would not only " cover " 
the live contacts but would also ensure that 
the heater circuit between V2 and V3 in the 
receiver was once more completed. 
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Fig. 1 

Coils 
LI, L2 
L3 

25 kH 
see text 
500 a 
100 ka 
io ka 

PA1 Coil (Wearite) 
All-wave Choke 

Valves 
V 
Capacitors 
C1 
C2 
C3, 4, 5 
C6 

EF39 or VR53 

100 pF 
see text 
0.05 p-F 
100 pF 

Switches 
SI, 2, 3 3 pole, 2-way, 

switch 
; Normal-Boost' 

Practical Details 
Little difficulty should be experienced 

with the practical layout of the booster. 
Most of the predictable troubles will be 
caused by unwanted inductive coupling be- 
tween the booster coil and that in the receiver, 
and by possible capacitive coupling between 
the aerial input to the booster and the aerial 
lead from the' booster to the receiver. The 
unwanted inductive coupling may be reduced 
by standing the booster on the left hand side 
of the receiver, this being the side further 
away from the coils. The capacitive coupling 
can be minimised by keeping the two aerial 
leads well away from each other. 

A lay-out for the booster is given in Fig. 3. 
It will be seen that the PA1 coil is mounted 
with its axis horizontal, this being done to 
reduce further any possible coupling it may 
have with the coil in the receiver; and also 

to minimise coupling with the anode choke 
L3. The chassis itself is very simple in design, 
all components relative to the grid being 
mounted above and all anode components 
below. A small vertical screen is fitted to 
the right of the chassis (looking at the front) 
in order to partly screen the grid components 
from the receiver. The output terminal, to 
which the receiver aerial lead is connected, is 
fitted at the right hand side of the chassis, 
whilst the aerial input terminal for the booster 
itself is at the left (also looking at the front). 

Coils 
A capacitance of between 200 and 275 pF 

will be needed to tune the PA1 coil to 1500 
metres. This capacitance is shown as C2 in 
Fig. 1. It may consist either of a fixed cap- * 
acitor with a trimmer in parallel, or of a 
padding-type capacitor which covers this range. 
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The anode choke may consist of any small, 
but reliable, all-wave choke. 
Setting-up 

When the booster unit has been built, it 
will be necessary to set it up. Before starting, 
however, a 2,000 ohm resistor should be 
temporarily fitted in the R2 position. 

To commence the setting-up procedure, 
the booster should primarily be connected 
up to the receiver, the latter switched on, 
and the whole equipment allowed to warm 
up. The booster should next be switched to 
" Normal" and the receiver reaction cap- 
acitor (C7 in the receiver circuit) set to its 
optimum position. 

The receiver should then be tuned accurately 
to 1500 metres on the long wave band. Should 

Should such a condition be found it may be 
remedied by adding or subtracting fixed 
capacitance; or, if a padding-type trimmer 
whose minimum capacitance is still too high 
has been used, by connecting a fixed capacitor, 
in series. 

Once the tuned circuit in the booster has 
been trimmed up accurately, the optimum 
value of R2 can be experimentally determined. 
The point to aim at here is to discover the 
minimum value for this resistor which does 
not allow instability to occur. If care has 
been taken with the construction of the 
booster unit it will, in many cases, be found 
possible to omit the resistor altogether; thus 
allowing maximum gain to be obtained in 
the " Boost " position. 

HT+i. 
,1 HEATER}; 

HT- 
BOOSTER/TL 
CHASSIS 

HT+IN REC 

T3r~ 
REC 

CHASSIS 

TDJJNE 
CORD 

V2 

BOOSTER 
UNIT 

RC87 

RECEIVER 

Fig. 2 

HEATER HT+ 

o 

HEATER/ HT- 
V3 RFCFIVFR SOCKET 

I (l POKING AT FACE) 

5® ^ ®S 

LINK / >4 
DUMMY PLUG 

(LOOKING AT REAR) 

it be possible to hear the Light Programme 
transmitter, even if only faintly, this process 
will, of course, be quite simple. When the 
Light Programme is too weak to be heard at 
all, however, an approximate setting will have 
to be made. This setting can be corrected 
later as the booster is trimmed up. 

The booster switch should now be put to 
the " Boost" position. Even with the tuned 
circuit trimmer (C2) badly off-set, an increase 
in programme strength should be at once 
apparent. The trimmer should then be 
adjusted until maximum strength is obtained. 
Care should be taken to see that the optimum 
point is not outside the range of the trimmer; 
i.e. that its minimum capacitance is not too 
high or its maximum capacitance is too low. 

Mains Modulation 
Owing to the nature of the aperiodic coupling 

existing when the booster is set to " Normal, 
it is possible that mains modulation may 
occur when large aerials are used. The 
Constant Companion was intended mainly 
to work with short aerials whose capacitance 
to earth is low; and the circuit of the booster 
unit was designed also with this end in view. 
If mains modulation should occur with a 
short aerial, it will be possible to clear it in 
almost every instance by reversing the mains 
plug. . . 

If a large aerial is being used, however, ana 
mains modulation occurs, reversing the mains 
plug may not always effect a cure. In this 
case, an additional all-wave choke should be 
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C2 (mounUd to (oil tags) U.U 

switch bracket 

bracket 
aerial output aerial input lead through to booster chassis from S3 tO 82,83 

RC 88 

REAR VIEW SIDE VIEW 

A LIGHT PROGRAMME BOOSTER 
FOR THE CONSTANT COMPANION 

Fig. 3 

connected in parallel with Rl, it being mounted 
by the side of the PA1 coil and with its axis 
similarly horizontal. If the additional choke 
is of the same manufacture and type as that 
already connected in the anode circuit, their 
resonant frequencies will be similar. The 
resistor Rl should, nerertheless, damp the 
grid choke sufficiently to prevent any trouble 
occurring on this score. 

Conclusion 
In conclusion the writer would like to point 

out that, although intended primarily for use 
with the Constant Companion, the booster 
unit described here may be coupled to almost 
any other receiver which has difficulty in 
receiving the Light Programme adequately. 

It may, alternatively, be used to boost Third 
Programme transmissions, the only change 
then necessary being the substitution of 
L2/C2 by a PA2 coil and the requisite value 
of trimmer. The heater supply to the booster 
can, of course, be obtained from any source 
of 6.3 volts, or from any series heater supply 
of 0.2 amps. Series heater supplies of 0.15 
or 0.3 Amps would necessitate the use of, 
say, a I2K.7 or 6K7 (or their equivalents) 
respectively. 

It should also be noted that the chassis 
of the booster unit is at mains potential 
as is, of course, the chassis of the Constant 
Companion receiver itself), and that the usual 
precautions against shocks, etc., must there- 
fore be observed. 

from our 

Mailbag 

CAN ANYONE HELP ? 
Dear Sir, 

I have tried numerous traders in an attempt 
to obtain a case (metal) for my T21 ex-Services 
transmitter, also a T21 Manual. Can any of 

your readers help me ? The size is approx- 
imately 18" x 10" x 9" deep.— 
T. W. HANNEN, 2 Crescent Road, Bourne- 

mouth, Hants. 
THANKS 

Dear Sir, 
Please cm you insert in " Mailbag " at some 

future date, at your convenience, a word of 
thanks to all your readers who have kindly 
come to my assistance with regard to the 
Type 21 e:t-Army transmitter. 

I have lad numerous offers of, and also 
many copes of, data concerning this unit. 
Some letters I shall be answering personally, 
but owing to the fairly large number of letters 
received this is impossible in each and 
every case.— 
J. W. TRESADERN (London, E.13). 

nJSM rJ - 
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Presenting— the MAX!MITE" 
A SUPER MODERN MINIATURE TRANSPORTABLE RADIO RECEIVER USING 

LATEST HIGH PERFORMANCE MIDGET VALVES AND COMPONENTS 
SIZE ONLY: 6in, long, 3Jin. high 

2|in. wide. 
AC/DC SUPERHET WITHOUT LINE 

CORD 
LARGE MAINS DROPPERS 
EXTERNAL AERIAL OR EARTH 
CORD DRIVES, etc. 
FULL PLANS (including B / 

detailed point to point wiring) ■ / 
printed on art paper. POST FREE 

This Receiver is a three valve superhet 
plus rectifier, of very small dimensions using the latest improved post-war 
midget components, giving— 

® GREAT SENSITIVITY 
0 GOOD SELECTIVITY 
@ HIGH STABILITY 
e POWERFUL OUTPUT 

Can be carried in a car or coat pocket and plugged into any mains supply from 100 v. to 250 v. A.C./D.C. with 
immediate reception. It has been designed for easy construction, good quality (using a full 3^in. speaker) and 
rigid assembly. It has a medium range coverage of 150-560 metres. 
REMEMBER ALSO: 

We stock a complete range of new and surplus components and over 10,000 valves. HUNTS, T.C.C., 
WEYMOUTH, JACKSON, WESTINGHOUSE, W.B.. WHARFEDALE, HAYNES, COLVERN, ELSTONE, 
MORGANITE, ERIE, BULGIN, etc. ALL VIEWMASTER PARTS STOCKED FOR IMMEDIATE DISPATCH. 

34 YOU CAN RELY ON US" 
■B A liWrfk 444 WANDSWORTH ROAD CLAPHAM 
MBimlrHf V AyAf# LONDON SW8 Telephone MACaulay 4155 
Our No. II Catalogue, price 6d., Post Free. Postage: 77, 77A, 168, 169 Buses. S.R. Station: Wandsworth 
Over £2 free below 10/-, 6d.; £1, 9d.; £2, I/-. Road. Open till 6.30 p.m. I o'clock Wednesday 

THE NEW & REVISED EDITION 
of 

WORLD RADIO HANDBOOK 
is 

NOW AVAILABLE 
Price 8/6 Post 3d. 

AMALGAMATED SHORT WAVE PRESS LTD 
57 Maida Vale, London W.9. 

BENTLEY ACOUSTICS LTD 
38 CHALCOT ROAD N W I 

PRim rose 9090 
Offer coils as used in Bentley receivers 

Superhet. All-wave. Single former. 
Aerial and Oscillator Per pair 15/- 
T.R.F. M & L with reaction. Per pair 7/6 
Superhet. S.M.L. Variable iron core. 
A. HF. & Osc. with fixing feet and tags. 

Each 2/9 
Standard l/F's. Iron core. Per pair 10/6 

Full circuits included. Post paid 

FRED'S Radio Cabin 
Olympic Coil Packs, 3 Wave Band ... 24/6 
AC/DC Amplifiers ... ... ... ... £3.15.0 
AC. TRF Midget Sets  £6.10.0 
Tyana Soldering Irons   16/9 
Sleeving (12yds.)   2/9 
400Q w/w Pots   2/6 
VR54  2/6 
6K. 7K, I0K. 30K, w/w 2 Low Res. ... 1/6 
50 pF and 20 pF Ceramic Trimmers ... I/- 
3P., 3w., WCS   2/3 
Indoor T.V. Aerial ...   ... 7/6 
10 Amp. Mains Filters   ... 10/- 
4P., 2w., WCS   2/6 
8 way Jones Plugs, I/-   6 Pin, 6d. 
3 Link Aerial Insulators   6d. 
I", li" Plastic Tube...   I/-yard 
Yaxley Wafers, 2P., 4w. ... 3d. ea., 2/6 doz* 
.005/1,000 volt, Tubular Condensers ... 6d 
.5 and .25, 350 volt  6d. ea., 4/- doz» 
240,000Q, 5w., Carbon ... 6d. ea., 4/- doz. 
.0003 T.C.C., Mica Condensers ... 6d. each 

77 NEWINGTON BUTTS 
ELEPHANT AND CASTLE 

LONDON SEN 
RODNEY 2180 
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BUILD THIS RADIO 
AND SAVE POUNDS 

As a reader of this magazine you obviously are 
keen to build your own equipment—so why 
not make a really super job while you are about 
it? And save money! Our time-proved circuits 
utilise standard interchangeable components 
(many of which you probably already have), 
which, together with our ALIGNED UNITS, 
punched chassis, and 'Easy-as-A.B.C.' point-to- 
point construction system, makes failure 
impossible!! 
No radio enthusiast can afford to be without 
our famous "HOME CONSTRUCTOR'S 
HANDBOOK," which not only contains all 
of our popular circuits, but full technical des- 
criptions, parts lists, hints and tips, formulae, 
resistance colour code, symbols, etc., etc., etc. 
SEND 2/6 NOW for the latest 46 page issue, 
which comes complete with Catalogue. 

RODING LABORATORIES (RC2) 
301 Hurn Airport, Christchurch, Hants. 

RADIO BOOKS 

Valve Technique (RSGB) 3/9 
Receivers (RSGB) 3/9 
Television Interference 

(RSGB) 2/3 
Simple Transmitting 

Equipment (RSGB) 2/3 
RSGB Call Book 3/9 
World Radio Valve 

Handbook (O. Johansen) 11/9 
World Radio Handbook 

(O. Johansen) 8/9 
How to Listen to the 

World (O. Johansen) l/II 
Inexpensive Television 

(ASWP, Ltd.) 2/8 
TV Fault Finding (ASWP, 

Ltd.) 5/3 

Above prices inclusive of postage, etc. 
DATA PUBLICATIONS 

LYON COURT 57 MA1DA VALE 
LONDON W9 

Telephone GUN 6579 

If You do it Lawrence's Way 

You will Jettison trouble away 

ALL KITS AC 200/240V input 
KIT A for 2V TRICKLE BATTERY 
CHARGER |A l8/6d. + l/-d. Post, 
and Packing. 
KIT B for 6V 3A DC POWER UNIT 
38/6d. + I /6c/. Post and Packing. 
KIT C for 12V 2iA DC POWER 
UNIT 38/6d, + I/6c/. Post and Packing. 
These are suitable for Battery Charger 
or MODEL RAILWAY TRAINS. 
S.A.E. for our comprehensive list of 
Radio, Model Railways, Battery charging, 
Rotary Converters, Technical Books. 

Stote requirements. 

Laurence Frankel 
MAIL ORDER 

134 Cranley Gardens, London N.IO 
TUDor 1404 

ADCOLA 
(Regd. Trade Mark) 

SOLDERING INSTRUMENTS 

Re?. 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. 

31 IB'' Dia. Bit Standard Model 22/6 
Sole Manufacturers ADCOLA PRODUCTS LTD. 

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

COMPLETE VIEW MASTER SERVICE 
ALL MODELS ALL AREAS 
PRICES. We can save you up to £7 on your View Master. Our very detailed list gives full particulars. 

Send for your cooy now. 
SPECIAL OFFERS. Resistor Kit. Every resistor 

labelled with value and position, in set. Please note 
that no knowledge of the colour code is reouired 
with our kit. London. 26/-. Midland. 24/9. 

PAYMENT. Cash or C.O.D. H.P. Terms now 
available. 

DELIVERY. All orders are despatched on day of 
receiot. 

INSTRUCTION BOOKS. Any model 7/6 post free. 
WATTS RADIO (Weybridge) LTD. 
8 BAKER STREET WEYBRIDGE SURREY 

Telephone WEYBRIDGE 2542 

RADIO CONSTRUCTOR 325 

HENRY'S 

Small Advertisements 

Readers' small advertisements will be accepted at 
2d. per word, minimum charge 2/-. Trade advertise- 
ments 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 12th of the month for 
insertion in the following month's issue. 

PRIVATE 
FOR SALE CR100 Receiver. All Amateur Bands. Call, 

listen £25. Mr. Young, " Eastview," St. Johns Avenue, 
Harlow, Essex. 

FOR SALE. Qualtape Desk, head changed to a Tamsa 
high impedance half track type, £6.10.0. National 
1-10 with valves and 2-3 meter coils, £3. BC453, the 
QS'er, with circuit £3.10.0. Westinghouse rectifiers 
doublers from 350-0-350 to 3kV with circuit, £1. 
Wireless Worlds 1950 and 1951, 6/- per volume. All 
carriage extra. Wanted—UM2. Box No. C100. 

FOR SALE. " P.C R." Communications receiver, new 
condition, complete with AC power pack, also new 
12 volt vibrator power unit, £17.10.0 complete, or 
offers. Wanted—Waveraeter Type W1191A. Box 
No. C101. 

FOR SALE. Practical Television 9 inch TV in Console 
cabinet. Complete working order. £35. Frankland, 
80 Foster Road, Kempston, Bedford. 

FOR SALE. AVO 7 Testmeter, perfect £12.10.0. View- 
master complete 9" tube, good picture, £22.10.0. 
Oscilloscope by Industrial Electronics, £18.10.0, cost 
£35. D. Nobes, 445 Streatham High Road, S.W.16. 

WANTED Radio Constructor Vol. 2, Nos. 1, 2, 3 and 8. 
Box No. C102. 

WANTED URGENTLY. R107, 1155 or BC348, must he 
in good working order. P. Batten, 25 Richmond 
Terrace, Clifton, Bristol, 8. 

EXCHANGE. 9 Volumes Second Great War, cost £13, 
as new—for Communication Receiver. Box No. C103. 

TRADE 
SPECIAL OFFER. 61- Kit of parts for constructor's 

crystal set; ideal beginners; full instructions. Other 
items; Crystal diodes 3/- (wire fnds), Silicon type 
with brackets 4/-. Book on crystal sets 1/Hd. Mail 
order only from Technical Enterprises, 3 Tennyson 
Road, London, S.W.19. 

(Continued on page 327) 

5 HARROW ROAD LONDON W2 
Open Mon. to Sat. 9—5.30 (Thurs. I p.m.) 

Tel. PAD 1008/9 and 0401 
SPECIAL VALVE OFFER 

Pen EF50 Brand New (Ex-Units) 55/- set. 
SET OF 5 MAINS VALVES. 
6K8CT, 6K7GT, 6Q7G. 5Z4, 6V6G or KT6I. at 42/6d. Set. 
SET 5 AC/DC VALVES. 
6K8GT, 6K7G, 6Q7G, 25A6G, 25Z6G at 42/6d. Set. 
SET 5 AC/DC VALVES. 
6A7G, 6D6, 6C6, 43, 25Z5 at 42/6 Set. 
SET 5 AC/DC VALVES. 
I2K8GT, I2K7GT, I2Q7GT, 35Z4GT, 35L6GT or 50L6GT 
at 42/6 Set. 
SET 5 AC/DC VALVES. 
I2SA7GT, I2SK7GT, I2S07GT, or I2SR7GT, 35Z4GT, 
35L6GT or 50L6GT at 42/6 Set. 
SET OF 4 BATTERY MINIATURE l.4v. VALVES. 
I R5, IS5, IT4, IS4 or (3S4 or 3V4) at 32/6d. Set. 
SET OF BATTERY VALVES 2 volt MAZDA TYPES 
TP25, HL23/DD, VP23, PEN25 or QP25 at 27/6d. Set. 
COMPLETE SET OF 10 SPECIFIED VALVES FOR 
"PRACTICAL TELEVISION" PERSONAL REC. 
5- 6AM6, 2- 6AK5, I- EA50, I- 6J6, I- 6J4 and 3BPI C/R 
Tube in case at £5.l2.6d. Sec. 
We have over 10,000 New Surplus Valves in stock. Let 
us quote you for the types you require. Special prices 
for sets of valves. Send for 28 PAGE COMPREHENSIVE 
L.T. RECT'S. 
6v. I amp. G.E.C. ... ... ... ... ... 4/0d. 

I2v. 2| amp. Westinghouse ... ... ... ... l2/6d. 
I2v. 4 amp. S.T.C. ... ... ... ... ... l7/6d. 
I2v. 8 amp. S.T.C 32/6d. 
S.T.C. RECT'S. E.H.T. 
K3/25 650v. 1 m/a 4/7d. 
K3/40 lOOOv. i m/a 6/-d. 
K3/100 8.500v. I m/a.  l4/8d. 
K3/200 I0,500v. I m/a 26/-d. 
|_| x RP^T'^ 
S.T.C. I50v. 120 m/a 4/6d. 
S.T.C. 250v. 250 m/a l8/-d. 
G.E.C. I m/a. Meter Rect  ... Il/6d. 
RECEIVER RI355. As specified for Inexpensive Television. 
Complete with 8 valves VR65 and I each 5U4G, VUI20, 
VR92. Only 55/-d. carriage 7/6d. Brand New in 
original case. 
RF24 25/-d., RF25 25/-d., RF26 59/6d., RF27 59/6d. 
CATHODE RAY TUBES. 
VC 97. Guaranteed full picture 40/-d., carriage 5/-d. 
VCR5I7. Guaranteed full picture 40/-d. carriage 5/-d. 
3BPI Suitable for 'scopes 25/-d., carriage 3/-d. 
Mu-Metal Screens l2/6d. 6" Enlargers 18 6(1. 
PYE 45 Mc/s STRIP. Special purchase of M.O.S. Type 
3583 Units. Size 15" x 8" x 2". Complete with 45 mc/s 
Pye Strip, 12 valves, 10 EF50, EB34 and EA50, volume 
controls and hosts of Resistors and Condensers. Sound 
and vision can be incorporated on this chassis with 
minimum space. New condition. Modification data 
supplied. Price £5, carriage paid. 
INDICATOR UNIT TYPE I82A. This unit contains 
VCR5I7 Cathode Ray 6" Tube, complete with Mu-metal 
screen, 3 EF50. 4 SP6I and I 5U4o valves, 9 wire-wound 
volume controls and quantity of Resistors and Condensers. 
Suitable either for basis of Television (full picture guaran- 
teed) or Oscilloscope. Offered BRAND NEW (less 
relay) in original packing case at 79/66. Plus 7/6d. carr. 
STROBE UNITS. Brand New, in sealed cartons, 
these contain SIX EFSO's, five EASO's, one SP6I, a host of 
condensers, resistors, transformers, chokes, relays, 
switches, seven pots and five smoothing condensers. Size 
I Sin. x 84in. x 7Jin. Only 67/6, plus 5/- carriage. 
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J BULL & SONS 
(RC) 

A.C./D.C. NEON TESTER, 
TYPE 400. This new model is 
specially designed for one-pole 
tests on mains, incorporating a 
highly sensitive neon tube— 
striking voltage 100/500 v. A.C./ 
D.C. Also suitable for indicating 
polarity on D.C. current, when 
the glow of the lower electrode 
will indicate the negative pole. 

Made in the style of a fountain 
pen, the instrument may be 
permanently carried around 
without any inconvenience. The 
price is Ms. 3d., and a small pam- 
phlet is included which gives 
instructions for carrying out tests 

This instrument was most 
favourably reviewed in the 
January issue (page 265) 

246 HIGH STREET 
HARLESDEN 

LONDON N.W.I0 

G4GZ's Bargains 

SPECIAL VALVE OFFER 
6SH7 Metal Tubes, slightly soiled ex equipment 
4 for 9/6. 27/6 doz. 
3D6, 3/6. OZ4, 5/-. I5D2, ILN5GT. ILD5GT, 
6C4, 6C5GT, 6J5GT, 6J7G, 6K7GT, 6N7GT, 
9002, 9003, VSIIOA, VUI20, 6AG5, 6/6. IRS, 
IS5, IT4, 6J7M, 6SG7M, 6F6G. 6X5GT, 8/6. 
6F8, W77, 7/6. 5Z4M, 5Z4G. 6V6G, MUI2/I4, 
I2AT7, I2AU7, I2AX7. DLSI0, 9/6. 6F7, 6SN7GT, 
6SQ7M, 6J6, 10/6. 6AQ5. 6Q7GT, 11/6. 7A3(Pen- 
A4), I2SQ7GT, 6K8G. 12/6. 5CPI, 35/-. 
INTERESTED IN TAPE RECORDING I 
Lane Decks £16.10.0, Qual tape £16.16.0 Truvox 
22 gns. Wearite £35. Simon TR2B with mike and 
tape £60. Tapemaster Heads 3000 ohms at IKc. 
R/P 39/6. Erase 39/6. Senior Ditto 5000 ohm. 
R/P 45/-. Erase 45/-. Scotch Boy MCI-IM, 
Emitape H60/a, 35/- 1200'. 21/- 600'. Lane 
45 K/cs osc coils 10/6. Tapemaster Osc units 
with 6V6, 45/-. Acos, Rothermel, Lustraphone 
mikes in stock. All Viewmaster, TeleKing, Haynes, 
Allen, Denco TV components, Denco, Wearite, 
Weymouth, Osmor coils and components. 
ITS WORTH REMEMBERING TOO that all goods 
are despatched per return of post. Please add 

post/packing. 

J. T. ANGLIN 
160 CLEETHORPE ROAD GRIMSBY LINGS 

Telephone 56315 

EX-GOTERNMENT BARGAINS 

CONTROL UNITS TYPE 88 For microphone, 
telephone or Key. Consisting of small chassis 
7i" x M" with 7" sloping panel and containing 
2 inter valve transformers, 2 indicator lights, rotary 
and on and off switches, variable and fixed resistors. 
Triod Battery valve. All contained in teak cabinet. 
Price 12/6. Post 2/6. 

MORSE CODE TAPE RECORDERS. These are 
Ex G.P.O. Telegraph Receivers for recording 
Morse Code in ink on a half inch paper tape. They 
have a clockwork motor which runs at varying 
speeds, according to setting of instrument, for 
approx. quarter to half an hour. Used, but in 
brand new condition. Price 50/—. Carriage 7/6. 

AMERICAN TYPE BREAST MICROPHONE 
Type T.26, S.C.6627A. Would make ideal adjustable 
microphones for office desks, etc. 7/6. Post 1/3. 

SMALL ALUMINIUM CHASSIS 4" x 4i" x 2" 
deep with base plate. Price 1/6. Post 9d, 

PRE AMPLIFIERS H.F. Suitable for conversion 
for television amplifiers, chassis size 4" x 3^" x I 
deep. Complete with valves VRI36 (EF54). Price 

10/-. Post 1/6. 
ALUMINIUM SHEETS, POLISHED 18 Gauge, 

12" x 12" and 18" x 9^". Price 3/6. Post 1 Id. 
Our New list, No. 9, which contains over . 
400 items of Ex. Government radio and 
electrical equipment, is now available. 
Price 6d. Inland. Overseas Air Mail l /6d. 

A. T. SALLIS 
93 NORTH ROAD, BRIGHTON, SUSSEX 

Telephone BRIGHTON 25806 

DUKE & CO. 
VALVES. Clearance of surplus and salvage 
stocks. At 11/9: 20DI, 20F2, ECL80, 807, EAF42, 
PM25, GTIC, UU8. 10/9: 5X4, 6V6G, I2K8, 
VMS4, 6Y6, 5Y3, U50, ECC8I, X65, EF80. I0PI3, 
35Z4, I2AT7. 8/9: IT4. 1S4, IS5, IRS, 3A8, 3D6. 
354. 42, 5U4, 5V4, 6AK5, 6FI5, 6LI8, I0FI. EF39, 
EL9I, EF9I, EY51, 6F6. 6/9- 6B7. 7B7, 7C6, 7H7. 
757, EB91, EF92, RKR72, EF50(XWD). I2SG7. 
5/9: IA5, 9D2, I5D2, OZ4A, UY4I, TTII. 3/9: 
CV6, C2C, AR6, VP 133. 
TRANSFORMERS. Mains (salvage). 260-0-260. 
Two heaters, 6.3 volts, 3A, and 6.3 volts I.5A. 
80mA load. Tapped for 240, 200 and 110. Tested 
and guaranteed for three months. New reduced 
price 9/9. PosJ 2/-. 
Also standard O.P. transformers (salvage). 
Will match all normal O.P. valves to 2-5 ohm 
speech coil. 2/9. Post 9d. Plessey standard 
T.V. transformers, matching to 2-5 ohms. 3/9. 
Post I /-. 
MINIATURE moving coil 'phone speaker. 
Brand new, 40-60 ohms impedance. Ideal extension 
speaker, or quality microphone. 2/9. Post 6d. 
RESISTORS. Bulgin Super type Resistance 
Links. New and boxed. Nine sizes, 240 to 30K 
ohms. All 6d. each. Also new wire wound resistors, 
by I.R.C., I meg, I watt, I per cent accuracy. 
3/9 each. 
C.W.O. or C.O.D. Money back guarantee 

Stamp for complete list. 
621 R0MF0RDR0AD LONDON EI2 
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REP 
HIGH GAIN 
DUAL RANGE 
COIL WITH 
REACTION 

COMPLETE 
WITH 

2 BATTERY 
AND 

2 MAINS 
CIRCUITS 

PRICE 4/- POST 3d. 
(Trade Supplied) 

Radio Experimental Products Ltd. 
33 MUCH PARK STREET 

COVENTRY 

Small Adyertisements 

continued 

COMPONENTS. Our 1953 Catalogue is now available giving full details of our comprehensive range of 
components. Watts Radio, 8 Baker Street, Weybridge, Surrey. 

REPRINT Converting the TR1196 Receiver. Full 
details on converting this unit, which may be purchased 
quite cheaply, into a very sensitive all-wave receiver. 
6d. post free. All the above from A.S.W.P., 57 Maida 
Vale, London, W9. 

" PANL " — the air drying black crackle for the amateur, 
4s. 6d. 4oz. Jar, from L. Miller, 8 Kenton Park 
Crescent, Middx. 

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

l.P.R.E. PUBLICATIONS. 5,500 Alignment Peaks 
for superhets 5/9. Sample cony 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 Electron- 
ics. Courses for the Hobby Enthusiast or for those 
aimmg at the A.M. Brit.I.R.E. City and Guilds 
Telecommunications, R.T.E.B., and other professional 
examinations. Train with the College operated by 
Britain's largest Electronic organisation. Moderate 
fees. Write to E.M.I. INSTITUTES, Postal Division, 
Dept. RC28, 43 Grove Park Road, London, W.4. 
(Associated with H.M.V.) 

M ETALWORK All types cabinets, chassis, racks, etc. 
to your own specifications. Philpott's Metalworks, 
Ltd. (Dept. R.C.), Chapman Street, Loughborough. 

Continued on page 328) 

TRANSFORMERS.—Manufactured to our specification 
and fully guaranteed. Normal Primaries. 425 v.-0-425 v. 
200 ma., 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 Mount- 
ing 350 v.-0-350 v. 80 ma., 0-4-6.3 v. 4 a., -0-4-5 v. 2 a. 
ONLY 18/6. Top shoruded, 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 VCR97 Tube, 2,500 v. 
5 ma., 2 V.-0-2 v. I.I a., 2 v. -0-2 v. 2 a. ONLY 37/6. 
EHT 5,500 v. 5ma., 2 v. I a., 2 v. I a. ONLY 72/6. EHT 
7,00 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, 1/6). 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 
combination of windings will give various voltages at 
high current. Weight I I 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. 

NORMAN H. FIELD 
68 HURST STREET BIRMINGHAM S 

FILAMENT TRANSFORMERS. Heavy duty. lOv 
C.T. at 10 amps. 6.3v C.T. at 4 amps. 2l0-230v 50 cycles 
input  22/6 each 
FILAMENT TRANSFORMERS. R.C.A. lOv C.T. 
twice for pair 817's. I90-250v 50 cycles input. 
Potted  22/6 each 
H.T. TRANSFORMERS. 230v Input. Single 350v at 
60 m/a output. Secondary isolated   7/6 each 
DRIVER TRANSFORMERS. S T. & C. Single Plate to P/P grids. Tapped primary to give ratios I to I.I or 
I.I to I. Primary to half split, secondary suitable for most 
pentodes to drive P/P 807. Fully potted. Size 31" x 31" 
2" x 21"   7/6 each 
CONDENSERS. Block paper. 5 mfd. plus 3 mfd. 750 v wkg  5/- each 
8 mfd. cond. 500v. wkg. ... ... ... ... ... 2/- 
PRE-AMPS. Ultra S.W. uses EF54 with Coax i nput and 
output sockets for power supply input. Broad band slug 
tuned for use on T.V. frequencies or 10 metres. Valves to 
suit available   Sf-each 
CRYSTAL MONITORS. TYPE 2. For frequency 
checking of Transformers and receivers. Provision for 
phones. Battery operated. Easily adapted for mains by 
using 3-6J5 valves. Housed in attractive cabinet with red 
panel indicator light. Size 71" x 51" x 5". Circuit I/- 
axtra   7/6 each 
METERS. Marked Air/Oil. Moving Coil basic 200 micro- 
amps. Very sensitive ... ... ... ... 716 each 
LOOP AERIALS. 1155 D.F  Breach 
HAND MIKES. Tannoy Power. Carbon Type. With 
press to talk button   3/6 each 
TWIN SCREENED CABLE   I/- yard 
RECTIFIERS. I2v2amps ... ... ... 12/6 each 

Please add something for postage—Money Bock guarantee 
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i CLYDESDALE-—, 
Bargains in Ex-Services Equipment 

A.C. MAINS 200/250 VOLTS, GRAMOPHONE MOTOR 
Fitted with 9in. Turntable and Electrostatic Screen, 
mounted on a metal plate, approx. I4J x I4in. 
ASK FOR L7IA c, k PO?T 

No. B/H3I9 Of/O Each pAiD 
HEAVY DUTY VARIABLE RESISTANCE 

Worm drive, heavy duty contacts, former length 6i: x l^in. 
dia. Mounted on assembly with cast end-plates. Dim.: 
overall Ht. 4|in. Length less spindle 7^in., Spindle 2 x ^in. 
Resistance 7.5 ohms 4 amps. 
ASK FOR •)C/_ . POST 
No. B/H853 "/ Ea<:h PAID 
No. B/H854: construction as B/H853 
Resistance 60 ohms, 1.5 amps. T I . Z i /- Each pOST pAiD 

RELAY Y974/HI 500 ohms COIL 
6 make 6 break. Changeover, Standard P.O. type. 
ASK FOR -I If. POST 
No. B/H89I ' 1° '/- 

192 PAGE CATALOGUE 
NEW LIST No. 8D NOW IN PRESS 

Price I /6d. Price credited on purchase of 10/- value or over 

Order direct from: Telephone SOUTH 2706/9 
CLYDESDALE WIIJ. 

2 BRIDGE STREET, GLASGOW C.5 
Branches in Scotland, England and North Ireland. 

You pay no postage ! 

SPECIAL OFFER: 5" P.M. Loudspeakers 
by famous manufacturer. 11/6 each POST FREE 

TAPE RECORDING EQUIPMENT : 
Collaro Motors (Clock or Anti-clock) 38/6 POST FREE 
Scotch Boy Recording Tape 35/-, 1200 ft. reel POST FREE 
Spare Reels, 4/6, POST FREE, 

THE IDEAL MICROPHONE FOR 
RECORDING. ROTHERMEL XTAL 2D56 
£2.19.6 POST FREE 

The outstanding LMS2 Miniature Coil Pack 3 
Band Superhet Unit. Single Hole Fixing, 38/6 POST FREE 
Miniature I.F.s 465 Kc/s, 12/- pair, permeability 

tuned. Mail Order Only. POST FREE 

DEAL COMPONENT COMPANY 
105 EVERING ROAD, LONDON NI6 

Small Advertisements 
continued 

" 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, Wor- 
cester. 

BOOKBINDING Volumes of Radio Constructor and 
Radio Amateur fully bound, imitation leather, gold 
lettering. 7s. 6d. post free. Prices for other publica- 
tions on application. Jerome Alcock, CHEADLE, 
Stoke-on-Treut. 

TUITION Expert private tuition given (in London) 
in Radio, Technical Electricity and Mathematics. 
Terms Moderate. Box No. B186. 

JOIN THE ISWL. Over twenty free services to members 
including QSL Bureau, Translation, Technical and 
Identification depts. Dx certificates, contests and 
activities for the SWL. Monthly magazine ' MON- 
ITOR,' twenty pages plus cover, duplicated, containing 
articles of general interest to the SWL and League 
member, 10/6 per annum, post free. ISWL HQ, 123 
Sturla Road, Chatham, Kent. 

VIEWMASTER, exact specified parts at list price by 
return of post, also valves and CRT's, stamp for 
list. James H. Martin and Co., Dept. RC., BCM/ 
EDHWA, London, W.C.I. 

BLUEPRINTS. High Gain 10 Metre Converter, with 
a de-luxe citcuit comprising EF91 RF stage, ECC91 
double triode mixer and oscillator, EF92 IF amplifier, 
wilh stabilised voltage supply via a 7475. Is. 8d. 
post free with full instructions. 

The 

World Radio 

Valve Handbook 

Edited and Published by O. Lund- 
Johansen of World Radio Handbook 
fame, this publication gives details, 
characteristics and comparison data 
of most of the normally used valves 
in the world. A most comprehensive 

reference book. 

Available Now — Price 11/6 

Trade Enquiries Invited 

Amalgamated Short Wave Press 
Ltd. 

57 Maida Vale Paddington W 9 

» 

RADIO CONSTRUCTOR 

J 

THE MODERN BOOK CO. 

TV Fault Finding compiled by 'The 
Radio Constructor.' 5s. Od. Postage 
4d. 

Inexpensive Television for the Home 
Constructor. 2s. 6d, Postage 2d. 

The De Luxe Home Built Televisor 
and Radiogram by W. I. Flack. 
6s. 6d. Postage 4d. 

Television Servicing Manual by 
E. Bradley. 4s. 6d. Postage 4d. 

Thermonic Valve Circuits by 
E. Williams. 21s. Od. Postage 9d. 

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

The Radio Amateur's Handbook by 
the A.R.R.L. 30s. Od. Postage Is. Od. 

We have the finest selection 
books in the Country. 

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

Sound Recording and Reproduction 
by J. W. Godfrey and S. W. Amos. 
30s. Od. Postage 6d. 

The Williamson Amplifier. 3s. 6d. 
Postage 3d. 

Magnetic Recording by M. L. Quarter- 
maine. 4s. 6d. Postage 3d. 

Osram Valve Manual. Part One. 
Ss. Od. Postage 6d. 

Brimar Radio Valve and Teletube 
Manual. 5s. Od. Postage 6d. 

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

of British and American radio 
Complete list on application. 

19-23 PRAED STREET («?), LONDON, W. 2 

PADdington 4185 

SCOTTISH INSURANCE 

CORPORATION LTD. 

62-63 CHEAPSIDE 

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 respon- 
sible should injury be caused by a fault in the Set, or injury or damage by your Aerial collapsing. 

A "Scottish" special policy for Television Sets and Short Wave Transmitters/Receivers 
provides the following cover:— 
(o) 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. 

(//) Damage to your property 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 (/;) 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 
/ERY 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)   
I jl':ody. state Mrs. or Miss)   ADDRESS (Block Letters)   
 /JB 

• /H'u-.c 
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