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THE MODERN BOOK CO. 

Sound Reproduction by G. A. Briggs. 
3rd edn. I7s 6d. Postage 6d 

Amplifier Circuits by N. H. Crow - 
hurst. 2s 6d. Postage 2d. 

Radio Engineers' Servicing Manual, 
edited by E. Molloy. 42s Od. Post- 
age Is Od. 

Personal Receivers by E. N. Bradley. 
3s 6d. Postage 2d. 

Radio Interference Suppression by 
G. L. Stephens. lOs 6d. Postage 4d. 

Television Engineers' Servicing 
Manual edited by E. Molloy. 42s Od. 
Postage Is Od. 

The Use of a.f. Transformers by 
N. H. Crowhurst. 3s 6d. Postage 2d. 

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

The Radio Amateur Operator's 
Handbook compiled by the Staff of 
The Radio Amateur. 2s 6d. Postage 2d. 

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

Television Receiver Practice by 
R. Holland. 5s Od. Postage 3d. 

The Amateur's Guide to Valve 
Selection by Mullard. Is 6d. Post- 
age 2d. 

Radio Valve Data compiled by 
Wireless World. 3s 6d. Postage 3d. 

The Radio Amateur's Handbook by 
the A.R.R.L. 1953. 30s Od. Post- 
age Is Od. 

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

19 -23 PRAED STREET (Dept. RC) LONDON W2 
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) (i) Legal Liability for bodily injury to Third Parties or damage to their property arising 
out of the breakage or collapse of the Aerial Fittings or Mast, or through any defect 
in the Set. Indemnity £10,000 any one accident. 

(ii) Damage to your 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 (o) is 5/- a year for Sets worth £50 or less, and for Sets valued at more 
than !CA rh.. e.,.*. ,e in .,rnnnrrinn r'.,v.... Ih\ ! ;1 Inel / ; ;\ 
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RADIO CONSTRUCTOR 385 

This fully illustrated 

booklet tells you how to 

build your own big screen 

Magna -View receiver with 

the 16 -inch `English Electric' 

metal C.R. tube 

BIG SCREEN VIEWING 
for the 

HOME CONSTRUCTOR 

....- . ... 
,.:,.:,, _ 

Chosen for its brilliance, resolution, long life and high safety factor, the 'ENGLISH 
ELECTRIC' British Made Metal C.R. Tube T901 is the one around which most 
home constructors' circuits -including the Magna -View - -are designed. This 
comprehensive booklet gives you full instructions for building the famous Magna - 
View I6 -inch receiver, together with details of the necessary components. 

'ENGLISH ELECTRIfY 
LONG LIFE 16 -inch METAL C.R. TUBE , 

British Made 

r Please send me POST FREE full instructions for building I FILL IN AND POST THIS I the big screen Magna -View Television receiver. I 

COUPON TO THE ADDRESS I NAME I 

I BELOW WITHOUT DELAY I 
ADDRESS 

L 

If there is any difficulty in obtaining supplies write to 
THE ENGLISH ELECTRIC COMPANY LIMITED, TELEVISION DEPT.. QUEENS House, KINGSWAY, LONDON, W.C.2 
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- ,`VISCONOL 
CATHODRAY' 

REGD. 

Cap Range: 0005mfd. to I mfd. 
Voltage Range: 

750 to 25,000 at 60°C. 

CONDENSERS 
The abbreviated ranges of the 
popular types given hero are 
representative of the wide 
variety of T.C.C. Condensers 

available. 

Cap. 
In :J.F. 

Max. Wkg. 
at 60°C. 

Dimens. (Overall) 
Type No. 

Length Dia. 

.0005 25,000 5-1-lin. Iÿ in. CP.57.HOO 

.001 6,000 21 in. j-fin. CP.55.QO 

.001 12,500 3 in. 1-hin. CP.56.VO 

.01 6,000 3 in. I;7Tin. CP.56.00 

.1 7,000 61 in. 2 in. CP.58.QO 

.25 5,000 51 in. 21 in. CP.59.MO 

MOULDED MICA CONDENSERS 
Stacked Foil. Capacities from 50 to 10,000 pF 
Voltage Ratings, 350 to 2,500 v. D.C. Working. 

MOULDED SILVER MICA CONDENSERS 
Capacities from 10 to 10,000 pF. 
Voltage Ratings, 350 v. D.C. Working. 

WAX PROTECTED SILVERED MICA CONDENSERS 
Capacities from 5 to 12,000 pF. 
Voltage Ratings, 350 v. D.C. and 750 v. D.C. Working, 

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

Bring your set up to date ... 
with this really modern comprehensive range 

of control knobs. Here's the range of control 
knobs you've been waiting for -16 special gold 
finished inscriptions that will meet the demand of 
every radio, T,''V, tape recorder 
or amplifier enthusiast-beauti- 
fully made and designed to enhance 
the appearance of every commer- 
cial amateur constructed set. 7 ' C W 
ENGRAVINGS AVAILABLE the // (G 
RADIO " Volume," "Tuning," 1 ` ' 

Receiver "Wavechange, " "On- Off, " "S.M.L." 

T V 
Reeei 

Gram., "Radio- Gram," "Tone," 

TELEVISION "Focus," "Con- 
trast," "Brilliance," "Brightness,' 
"Brilliance/Off-On." 
AMPLIFIER "Bass," "Treble" (plus any of above) 
TAPE RECORDER "Record- Play." 
Available in Walnut or Ivory. 

?lain knobs can also be supplied at 1 / each 
PRICE 

by your local dealer, or if in difficulty ' 
contact the sole manufacturers and dis- 
tributors: 

EACH 

UNCLES BLISS & CO. LTD. 
(Dept. R.C.) 139 Cherry Orchard Road East 
Croydon Surrey. Telephone Croydon 3379/6390 
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WIDE ANGLE TV 

=E D 'CW ÄRE:-==ROÄ3 

_ 

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

STC, TCC 
for the 

"TELEKI NG" 
"VIEWMASTER" CONVERSION 
and "MAGNA VIEW" 

(Radio Constructor) 
also 

TUBES, VALVES & CABINETS 
etc. Price Lists on receipt of SAE 

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

Telephone Paddington 5891 
Hours 9 till 6 (Thursday 1 o'clock) 

Nr. Edgware Road Stations, Metropolitan & Bakerloo 

Radiocraft Pre-Selectors 
There is no reason why you should be missing 
that elusive DX -it is there and can be made 
quite readable. Why not invest in a two stage 
preselector giving a gain of 18 -20dB and stop 
being out in the cold when DX is about. Radio - 
craft preselectors make those S3 signals into S9 
locals and at the same time give a vastly improved 
signal to noise ratio with your receiver. If you 
are troubled with second channel or image inter- 
ference a preselector makes an effective cure 
once and for all. These units will revolutionise 
your listening and you will wonder how you 
managed without one before ! PS7 Unit -2 
tuned RF stages with built in power pack, housed 
in attractive Imhof cabinet, calibrated dial, RF 
Gain, aerial trimmer, 1.5 -30 mes in 3 bands with 
fourth position of the switch to cut off the HT 
and connect the aerial straight through to the 
receiver. Valves used are 6AM6 (EF9I, Z77) 
type. The price of the PS7 is £9.12.6 carriage 
paid. Other models also available and details 
are given in List TR7. Special offer of DET18's 
(35T) used but guaranteed OK at 19/- each. 
Single screened wire at 3/- per dozen yards, 
or 31d. per yard. RI155 owners please note 
that we can alter your receiver so that it covers 
the 160m band, dial recalibrated, including return 
carriage at a cost of £2. Quotations supplied 
for special gear. 

RADIOCRAFT Ltd. 25 Beardell St. Upper 
Norwood, London, SEI9. Telephone GIPsy 

Hill 5585 

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 Mics. 
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 
Mallard, Osram & 8rimar 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. 

Arthurs First 
PROP: ARTHUR GRAY LTD. 

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

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

TELEVISIO 
CAM-NETS 

All Sizes up to 16^ Tube 

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

September Front Cover 

Price £ 1 8 - I 0 Carriage £I 

SEND FOR ILLUSTRATED LEAFLET 

H. ASHDOWN 
98 HERTFORD ROAD 

TOT 2621 EDMONTON N9 

1 
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EMI INSTITUTES 

EXPERIMENTAL KIT 

LEARN THE PRACTICAL WAY 
A specially prepared set of radio parts from which 
we teach you, in your own home, the working of 
fundamental electronic circuits and bring you easily 
to the point when you can construct and service a 
radio set. Whether you are a student for an examina- 
tion, starting Ln new hobby, intent upon a career in 
industry, or running your own business -this Course 
is intended for YOU -and may be yours at a 
very moderate cost. Available on Easy Terms. 
WE TEACH YOU: Basic Electronic Circuits 
(Amplifiers, Oscillators, Power Units, etc.) 

i Complete Radio Receiver Testing & Servicing 
r , 

POST;' IMMEDIATELY' 
. 
OR; >;F.'ELI) TAILS; 

ITO: E.M.I. INSTITUTES Dept. 179 X 
Grove Park Rd., Chiswick, London, W.4, 
Name 

Address _ 

COLUMBIA & 
His Master's Voice) 

.,z 

INSTITUTES 
HMV Associated with 

M ARC ONIPHONE 

IN EVERY RADIO SET THERE ARE 

500 reasons why 
you should 
use... 
The average radio 
set contains about 
500 soldered con- 
nections - in a k e 
sure of perfect re- 
ception by using 
only Ersin Multicore 
for all soldering on 
your equipment. 
The three cores of 
extra - active non- 
corrosive Ersin Flux ` size I 

CARTON not only S /- RETAIL 
of oxides, but actually clear the oxides from 
the metal to he soldered, saving time and 
trouble, and ensuring the highest standard 
of sound precision soldered joints. 

MULTICORE SOLDERS LTD. 
Multicore Works, Maylands Avenue, Hemel 
Hempstead, Herts. Telephone Boxmoor 3636 

For 

SUCCESSFUL 

wide -angle 

scanning 

ALLEN DEFLECTOR COILS 
70° Scan with minimum deflection 
defocusing High -efficiency castellated 
"FERROXCUBE" core. Suits any wide 
angle C.R.T. up to 27" double (d) Scan. 

LARGE SCREEN TELEVISION 
Can only be achieved by using high 
efficiency components throughout. 
ALLEN can supply the complete range. 
For prices and details of For circuit diagram of 
the full range of ALLEN line and Time Base 

component.- -Write to send 9d. and stamped 
addressed envelope to 

ALLEN 
COMPONENTS LIMITED 

Crown Works 197 Lower Richmond Rd 
Richmond Surrey 
Telephone Prospect 90(3 

Str 
pa: 
gre 

be 
ree 

be 
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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. 2 8 Volume Control by Triodes 

The problem of controlling AF volume in an 
amplifier by means of a separately developed 
DC voltage is usually solved by applying the 
DC voltage to a suitable grid of a variable -mu 
valve included in the amplifier chain. This 
method has the disadvantage of introducing 
distortion unless the variable -mu valve works 
at a low amplitude level. 

In this month's Suggested Circuit we show 
an alternative system which, if used carefully, 
should introduce hardly any distortion at all; 
and which can be employed at any reasonable 
amplitude level. 

Thebasic circuit of the system is illustrated 
in Fig. 1. In this diagram the AF voltage 

appearing at the anode of V1 (an amplifier 
valve) is applied, via R2 and the capacitor Cl, 
to the grid of the following stage. A second 
valve, V2, has a variable source of negative 
grid bias (controlled by R3), and is connected 
between R2 and chassis. R2 and the anode 
resistance of V2 form a potentiometer, the 
capacitor Cl being connected to its " tap." 
The ratio between the two elements of the 
potentiometer can then be varied by altering 
the anode resistance of V2. Thus, when R3 
is set to give a cut -off voltage, the anode 
resistance of V2 is infinity, and the AF passed 
to the following stage is not attenuated. If, 
on the other hand, R3 is adjusted to give zero 

V2 
NTROL 

TRIODE 

RC 132 fIG.2 
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RI 

R2 

AMPLIF ER 
VI 

EXANSION / 
CONTROL 

FIG .3 

INPUT FROM 
PHASE SPUTTER 

OR PREVIOUS 
PUSH -PULL 
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FIG.4 

RCI33 
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392 RADIO CONSTRUCTOR 

grid bias, the anode resistance of V2 is at its 
lowest, and heavy attenuation takes place. 
The degree of AF attenuation given by the 
circuit can, therefore, be controlled by adjusting 
R3. 

Limitations 
There are several limitations to the usefulness 

of the circuit. Firstly, it is impossible to 
obtain complete attenuation of the AF,. since 
the anode resistance of V2 cannot be brought 
down to zero. Secondly, the value of R2 has 
to be made large for adequate operation, and 
also to prevent the circuit from reducing the 
effective anode load of VI. (For this latter 
reason R2 should have a value at least twice 
that of RI). This high value for R2 necessi- 
tates, in its turn, a low input capacitance for 
the following stage, since the higher audio 
frequencies might otherwise be attenuated. 
Due to Miller effect it may therefore be neces- 
sary to use a pentode, and not a triode, in the 
following stage. 

A point to notice is that full attenuationis 
given when the grid of V2 is most positive, and 
not, as in the variable -mu system, when it is 
most negative. Because of this, the circuit 
cannot be used in conventional corrected AVC 
systems, etc., without additional components. 
Remote Volume Control 

As it stands, the circuit of Fig. I may be 
used for a practical remote volume control; 
R3 being fitted at the remote point. An 
alternative and simpler method is shown in 
Fig. 2. Here, the control of volume is effected 
by 'a variable cathode resistor R3, which may 
also be installed at a remote point. The 
usefulness of this circuit is, however, restricted 
by the fact that complete attenuation cannot 
be obtained. 

Expansion and Compression 
Because the volume control circuit may be 

used at any reasonable AF level and because 
it introduces negligible distortion, it is extremely 
useful for compression, expansion and similar 
systems. (For such applications the inability 
to provide complete attenuation is not of great 
importance). An instance is illustrated by 
Fig. 3, where the circuit is used for expansion. 
Fig. 3 is somewhat similar to the expansion 
circuit given by Suggested Circuits some months 
ago, with the exception that the original 6L7 
control valve is now replaced by the triode, 
and that the diode is reversed. Additionally, 
no bias supply is now needed. If, however, 
it is found that too heavy an attenuation is 
given at low volume levels, the resistors R5 
and R6 may be returned to a variable source of 
negative bias (relative to chassis) instead of to 
chassis itself. Suggested values are given to 
those components in Fig. 3 which are not 
experimental of do not depend upon valve 
characteristics. Both V2 and V3 may be 
6J5's, or similar types. 

Another circuit is given in Fig. 4, in which 
two control triodes, V1 and V2, are used to 
control two push -pull valves, V3 and V4. 
(V3 and V4 are shown here as output valves). 
The particular point of interest of this circuit 
lies in the fact that, even if AF is present on 
the DC voltage controlling the triode grids, 
(with the result that it is then applied to the 
grids of V3 and V4), it is cancelled out in the 
output transformer. This has the immediate 
advantage of allowing expansion or compres- 
sion to be obtained without the time delay 
given by the usual heavy AF filtering in the 
DC control line. The valves V1V2 and the 
resistors R1R2 and R3-R4, will need to be 
matched. 

Mailbag 
8 -10 Watt Amplifier 
Dear Sir, 

It was with considerable interest I read the 
rrticle on an 8 -10 watt amplifier by K. R. 
Piper in your February issue. 

However, I can't help feeling - without 
wishing in any way to question the author's 
knowledge - that there must be a snag in the 
combined. phase -split, push -pull output stage, 

for if not why has it not been used before in 
hi -fi amplifiers ? I know everything has to 
start with somebody's idea but so much research 
has been done on amplifiers in recent years and 
so many excellent designs published that I 
should have thought this present arrangement 
would have been used before - or has it and 
I've missed it ? It seems one of those things 
that are too good to be true ! 

Perhaps Mr,. Piper or another reader can 
supply a clue, through the medium of your 
excellent journal which I'm sure would be of 
general interest. What is the performance, for 
example, from the distortion and frequency 
response viewpoints of the arrangement com- 
pared with the normal system with separate 
phase -splitter of one of the various types, and 
does it really take no more driving power than 
a single ended output stage ?- 
J. B. K. GOUGH (Carshalton Beeches, Sy.) 
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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. 

In all phases of life controversies continue 
to crop up from time to time. They catch a 
certain amount of interest and then fade away 
from the public eye, to be resuscitated at a 
later date. The radio fraternity has its share 
of controversies, and one of the oldest of these 
concerns the methods used in circuit diagrams 
for interpreting wires which cross but are not 
connected together. I noticed that this par- 
ticular bone of contention was given an airing 
again quite recently. 

Circuit Crossings 
In the argument, one school of thought 

prefers the use of the bridge type of crossing, 
whilst the other favours the straight -line 
crossing. Both types are shown in Figs. 1 (a) 
and (b). The 4 -way junction shown in Fig. 1 

(c), quite permissible in circuits using bridge 
crossings, has to he re -drawn as in Fig. 1(d) 
when it is employed in circuits which use 
straight -line crossings. If the re -drawn version 
were not used, it might prove difficult to tell 
whether a certain wire crossed another or was 
connected to it. 

A 

C 

RC134 

B 

D 

Fig. 1 (a) and (b): Bridge and straight -line 
crossings respectively; both are commonly 

used in circuit diagrams 
Fig. 1 (c): A 4 -way junction permissible in 

circuits using bridge crossings 
Fig. 1 (d): The junction of (c) has to be 
drawn as shown here if the associated 
circuit uses straight -line crossings 

RCI35 

Fig. 2: A diagram which nmv assist in 
remembering Ohm's Law. Its use is 

explained in the text 

In my own opinion, the bridge type of 
crossing is definitely superior to the straight -line 
crossing, because the fact that no connection 
is made is so manifestly obvious. In addition, 
speaking from á personal point of view, I find 
also that the bridge crossing is especially helpful 
if I have to scribble quick circuits whilst 
working an experimental equipment or whilst 
tracing the circuit of an unknown piece of gear. 
At such times, I merely need such a circuit for 
momentary use or for later reference, and its 
layout is, within reason, unimportant so long 
as it is accurate. In the confusion of lines 
which occasionally results from this procedure, 
the convenience of the bridge crossing shows 
itself immediately. 

Mnemonics again 
The mnemonics still keep coming in ! Two 

new ones are mentioned in a letter from reader 
B. H. Ross of Mufalira, Northern Rhodesia. 
In his letter Mr. Ross shows a figure, (repro- 
duced here in Fig. 2), which may help in 
remembering Ohm's Law. In the diagram one 
places one's finger over the value required; 
whereupon the remaining two values equal it. 

A further reader, G.,B. Brown of Swansea, 
points out a useful mnemonic for Fleming's 
Left and Right -hand rules. He writes, " The 
left -hand rule concerns motors and the right - 
hand rule generators. In the well -known 
initials ' M.G.', the letter M (for motors) is 
on the left, and the letter G (for generators) 
is on the right. And there you are ! " 
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Mr. Ross also suggests the following for the 
colour code: 

" Blackie Black 0 
Brown Brown 1 

Read Red 2 
Over Orange 3 
Young Yellow 4 
Green's Green 5 
Book; Blue 6 
Violet Violet 7 
Grey Grey 8 
Waited White 9 " 

Another reminder, sent by a reader who 
wishes to remain anonymous, goes: 

" Oil on Copper, not on Brass, 
Oil on Wrought but not on Cast." 

v v 
IN T OUT 

RC136 

B 

Fig. 3 (a) and (b): Differentiating and inte- 
grating circuits. These are referred to in 

the paragraphs on mnemonics 

Here is a simple mnemonic which I have 
found useful myself. Until one gets used to 
them, one is sometimes liable to get a little 
confused between differentiating and integrat- 
ing circuits. In the differentiating circuit, 
(Fig. 3 (a)), the capacitor comes before the 
resistor, whilst in the integrating circuit, 
(Fig. 3 (h) ), the resistor comes before the 
capacitor. To recall which is which one may 
remember that C comes before R In the alpha- 
bet; as does D (for differentiating) before I 
(for integrating) . 

Since I originally mentioned radio mnemon- 
ics in these columns some eighteen months 
ago, I have from time to time asked friends and 
acquaintances whether they find these aids to 
memory useful. About thirty per cent have 
admitted using mnemonics to remember facts 
or formulae which are new to them or which 
they use infrequently. Usually, however, 
their subsequent experience has been some- 
thing the same as my own. They have found 
that, after having committed something to 
memory by means of a mnemonic, they can 
usually recall what is required accurately and 
immediately at a later date without the aid of 

the mnemonic at all. Indeed, some find that 
they have forgotten the mnemonic which 
helped them to remember the fact in the first 
place ! 

However, this is deep psychological stuff and 
I had better perhaps press on to my next 
subjebt. I must say before finishing, though, 
that I shall always be glad to hear of any 
further mnemonics which may prove to be of 
interest to readers. 
Extension Loudspeakers 

The problem of providing extension loud- 
speaker leads over a considerable distance can 
sometimes be a little difficult to solve. 

The usual method of feeding an extension 
speaker consists of connecting it to the output 
transformer secondary in the receiver. If, 
however, too much resistance is introduced by 
the interconnecting leads there are liable to be 
losses and even distortion. When th2. leads 
have to cover a long distance, therefore, it 
follows that fairly heavy wire will be needed if 
this type of connection is to be used; with a 
corresponding increase in cost. 

The older -fashioned method of using a 
second transformer at the extension speaker 
and connecting its primary between chassis 
and the output valve anode (via an isolating 
capacitor), can result in loss of top due to 
capacitance in the leads. There may also be 
a lack of bass unless the HT isolating capacitor 
is large. 

A solution to these problems can often be 
found by running the extension speaker at 
600 ohms impedance. Speaker transformers 
giving a step -down from 600 ohms to voice- 
coil impedance arc encountered now and again 
on the surplus market and they may often be 
obtained quite cheaply since they are of no use 
for normal purposes. Such transformers are 
suitable for connection at the extension speaker. 

Output transformers with additional 600 ohm 
windings (for the receiver end) are a little 
more difficult to find: They are often used in 
communications receivers, as well as in one 
or two items of surplus A F gear. Alternatively, 
it may be possible to obtain an output at 
approximately 660 ohms from a multi -tap 
transformer. 

The longer the extension leads, the greater 
becomes the advantage given by the 600 ohm 
connection. Light twisted flex should prove 
quite satisfactory for almost all reasonable 
distances. In many cases ordinary bell wire 
could be used. 

Before concluding, it must be pointed out 
that this method of connection may not neces- 
sarily be beneficial when used with high 
fidelity amplifying equipment, since, amongst 
other things, an additional transformer is 
fitted between the output stage and the speaker. 
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Radio Control 
Equipment 

PART 2 

By RAYMOND F. STOCK 

Signals 
Every simple, single- channel radio control 

receiver terminates in a sensitive relay similar 
to the one described, possibly followed by a 
secondary relay. In any case, the type of 
signal that can be handled is limited to either 
make -and -break of a single circuit or a simple 
change -over between two .circuits. However 
complicated the control movements required 
in a model, they must all be initiated by these 
simple pulses. 

Apparatus which overcomes the apparent 
limitations of such a simple radio link offers 
an enormous scope for ingenuity in its design; 
some of the more popular systems will be 
described, but there are many other combina- 
tions of units which can be used, and which 
cannot be described for lack of space. 

The simplest way of using incoming signals 
is to cause them to trigger off a pre -arranged 
sequence of operations in the model, step by 
step; there are many variations on this theme, 
but the least complex one is the magnetic 
escapement. 

Magnetic Escapement 
Fig. 5 is a plan view of a typical escapement. 

A is a 4- toothed ratchet wheel, mounted on a 
shaft which tends always to rotate under the 
influence of a wound steel spring and gear 
Vain, or a wound skein of rubber. 

A is held by the claw B, which is pivoted at 
C and provided with an iron armature opposite 
the electromagnet D. The latter is energised 
from the receiver relay whenever a signal is 
sent, and attracts the armature and claw to 

Fig. 5. Magnetic escapement. 

cs 
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Fig. 6. A light alloy knitting needle makes a good connecting rod. 

the dotted pósition, thus permitting the wheel 
to turn through 45 °. When the signal ends, 
the claw returns to its former position, impelled 
by the tension spring, and the wheel rotates 
through 45° again, thus completing one step. 

Each command pulse transmitted thus rotates 
the wheel through 90 °; if a crank pin and long 
connecting rod are attached to the wheel they 
may operate the steering gear of an aircraft 
or ship model. Fig. 6 shows the idea, and the 
rudder is indicated in the ' Port' position. 
Three further impulses would provide, suc- 
cessively, ` Neutral,' ' Starboard ' and ` Neu- 
tral' again. This is therefore a simple 

four -step sequence for controlling a rudder, 
and though apparently crude it has the virtues 
of simplicity and reliability. It is an ideal 
scheme for an introduction to radio control, 
and it can control quite effectively small 
` diesel ' powered ships and aircraft with a fair 
degree of precision. The fact that unwanted 
positions may have to be passed in order to 
reach a nominated control step is quite unim- 
portant, since the high speed at which the unit 
can step prevents it remaining on an unwanted 
control for sufficiently long to influence the 
course of the model. 

An old spring mechanism from a large toy 

Fig. 7. Note adjustable (eccentric) backstop. 
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C8 

Fig. 8. Lightweight escapement. 

(such as an "O" gauge locomotive), or a clock 
mechanism, is very suitable for conversion to 
an escapement. 

The toothed wheel is cut and filed from sheet 
brass (or preferably mild steel) tic" thick, and 
it must be rigidly attached to whichever shaft 
in the gear train is selected for final drive. 

Obviously, as high a gear ratio as possible 
is desirable between wheel and spring to reduce 
the amount of winding required, but at the 
same time sufficient torque must remain to 
operate the rudder. Possibly the shaft chosen 
will not project beyond the motion plates of 
the motor, in which case the gear can be 
mounted between the frames. 

The claw should be of steel to resist ' bur- 
ring' at the teeth, but again sheet brass or even 
duralumin can be used if the unit is not too 
powerful. A portion of a steel claw can be 
bent up to form the armature, or a separate 
iron bracket may be riveted or bolted to a 
non -ferrous claw. 

A small brass bush or length of tube is soft 
soldered into a hole in the claw to act as a 

bearing, and may work on a 6 -BA steel bolt 
as a pivot. Some form of adjustable back 
stop is necessary to limit the movement of the 
claw away from the electromagnet. In the 
opposite direction, the movement of the claw 
is limited by the armature coming into contact 
with the poles of the electromagnet; actual 
iron -to -iron contact of these members should 
be prevented by a small brass rivet through 
the armature, the rivet being filed nearly flush 
on the magnet side so that the iron parts are 
separated by about 0.005" when the armature 
is fully home. This featúre should be incor- 
porated in all electromagnets to prevent 
residual magnetism causing the armature to 
' stick.' 

These points are all shown in Fig. 7, a 
drawing of an escapement mechanism originally 
designed for, and used in, a 32" ' diesel' 
engined motor gtinboat model. To conserve 
weight the wheel and claw are both of duralu- 
min, the teeth being riveted on and made of 
steel. The rest of the spring mechanism 
started life as a clockwork boat motor, and 
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C9 

Fig. 9 This very .sn tall model was intended for use in a garden pond. 
Signal pick -up is directly on the tuning coil. 

about 400 operations of the escapement are 
obtained between rewinding. 

A much smaller, lighter gear is illustrated in 
Fig. 8. The basis of this is a pair of 37.5e 
bobbins on the U- shaped core of a Siemens 
relay. The bobbins are in parallel, and use 
about 0.25A from a 4.5V flash lamp battery. 

The claw and armature, bent from one piece 
of 18 swg mild sheet steel, are pivoted on a 
knife -edge and returned by the coil spring. 

TEMPORARY TELEVISION STATIONS 
IN NORTH EAST ENGLAND AND 

NORTHERN IRELAND 

As already announced the BBC has under- 
taken to install temporary low -power television 
transmitters at Pontop Pike, in North -East 
England, and near Belfast before the Corona- 
tion. It is now proposed that these trans- 
mitters shall use the asymmetric sideband 
system of transmission, and not, as first 
announced, the double sideband system. 
This change will not affect receivers of the 
types now normally manufactured. The tem- 
porary transmitters will thus be similar in this 
respezt to the permanent transmitters that 
will later replace them; these will also use 
the asymmetric sideband system, as originally 
planned. 

The wheel is cut from a scrap of duralumin 
with a brass bush riveted in; a 16 swg piano 
wire shaft and hook is soldered into the bush 
and takes the ends of several rubber bands. 
These are wound by a handle at the other end, 
which after winding is parked in a notch cut 
in its sheet durai bearing. 

A device of this type has been used in model 
aircraft, and similar units are probably the 
most common for this particular service. 
Another way in which the rubber driven 
escapement has been utilized is in a very small 
tug which was produced to decide just how 
small such a model could be made. Fig. 9 shows 
the arrangement of parts inside the model 
(or was it a toy ?) and by using a 45V HT 
supply in conjunction with a thyratron XFG1 
valve the overall length was kept down to 
under 

Another simple feature is indicated in Fig. 8. 
The two contacts at the side of the wheel 

are connected in the propulsion motor supply 
circuit, and are broken by the crankpin on one 
of the ` neutral' or amidships positions. This 
enabled the boat to be stopped; it will be 
realised that this method of controlling another 
function can be applied to any escapement. 
Often it is undesirable to operate this separate 
circuit at every revolution of the wheel, and 
it will be described later how a delay device 
can be inserted to prevent operation except 
when a position is dwelt on for a given period. 

[To be continued 
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Valves and their Power 
Supplies 

Part 5 

By F. L. Bayliss A.M.I.E.T. 

1.4V Battery Valves 
There are two main classes of 1.4 volt 

battery valves: (a) the group of which the IC5 
output pentode is a typical and popular 
example. This group have octal bases and 
are suitable for use in household battery 
receivers and large portables. They are more 
robust in design than group (b) which are 
miniature all -glass valves having B7G bases, 
and are suitable for use in small portables and 
personal receivers. 

It is practically certain that 1.4 volt valves, 
of both types, have almost extinguished the 
popularity for so long belonging to the 2.0V 
class of valve, for the simple reason that LT 
cells are much more convenient, and cleaner, 
than the rather messy accumulator. 

Originally, too, they could claim some 
advantage in battery current consumed, over 
the 2.0V kinds, although now, with the intro- 
duction of newer varieties of the latter valves, 
this advantage is no longer of account. 

The Parallel Circuit 
When they were introduced, the parallel 

filament type of circuit was perhaps the most 
popular. The battery power supply circuit 
is shown in Fig. 13. The 1.4 volt cell, a large 
capacity type, serves all valve filaments con- 
nected in parallel, whilst HT+, usually 90V 
for the octal base group and 67.5V for the 
B7G group (although often 90V may also be 
used for these, too) is obtained either from a 
standard type battery or a small layer type. 

Grid bias is nearly always arranged to be 
automatic, the resistor Rl, usually 800Q to 
100012, dropping the HT voltage to give some 
7 volts negative bias to the output valve. 

Typical superhet valve ' sets ' within the two 
groups are, octal type: 

DK32, DF33, DAC32, DL35: and, B7G 
type, DK91 (1R5), DF91 (1T4), DAF91 (IS5), 
DL9I (1S4). 

The types bracketed are American equival- 
ents. 

The filament current of the first three valves 
in each group is 0.05A each, the output valves 
each being rated at 0.1 A. 

Before leaving the subject of parallel con- 
nections, it is perhaps interesting to make a 
note of the B7G valve base. 

With the 1.4V miniature valves so far dealt 
with, the filament 'negative pin is always pin 1 

and the positive one pin 7. When the valve 
has a suppressor grid, this grid is often con- 
nected to pin 5, and pins I and 5 connected 
together inside the valve. When parallel 
connecting, then, always strap pin 1 to chassis, 
and reserve pin 7 for the LT+ connection. 

HT+. 

LT POSITIVE 

RC 137 

1.4V 
CELL 

9O67V OR 
5v 

HT BATTERY .1. 

GRID :I _S 
NEGATIVE 

RI 

CHASSIS LINE 
FIG.13 

Please note that these remarks do NOT 
apply to valves having tapped filaments, but 
only to the original 1.4 volt valves of the 1S4 
type. 

The Series Circuit 
Later types of output valves -DL33 octal, 

and DL92, DL94; B7G- having tapped fila- 
ments rated alternatively at 2.8V, 0.05A or 
1.4V, 0.1A were introduced to enable all 
filaments to be wired in series. 

For battery working there is little to be 
gained, in the writer's opinion, by series 
operation, although as the battery drain is now 
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NOTE WIDER 
FIG.14 SPACING BETWEEN 

TH B7 PINS I &7 
RC138 VALVE BASE 

only 0.05A smaller filament battery cells may 
be used -even part of the HT battery, at a 
pinch. 

However, there are many receivers employ- 
ing series connection in use, and 7.5 volt and 
4.5 volt LT batteries are readily available for 
them. 

The filament arrangement is shown in Fig. 15. 
Resistors Rl and R3 are cathode (emission) 

current by -pass resistors, the shunting effect 
of which prevents the emission currents of 
valves high in the chain from adding to the 
filament current of valves lower in the chain 
and thus endangering these filaments. Rl 
bypasses the emission currents of VI and V2, 
whilst R3 prevents the filament section of V4 
between pins I and 5 receiving the emission 
current from that section between pins 5 and 7. 
If you value your valves do not, on any account, 
omit these resistors. 

R2 is the correct value of bias resistor for 
the valves quoted, although 1 kt2 may be used 
without noticeable difference in signal quality. 

Cl is an audio decoupling capacitor to 
prevent feedback from V4 to other valves in 
the chain: C2 is the usual bias resistor bypass 
capacitor. A further capacitor of 2.0µF to 
4.0µF may be shunted across the HT battery. 

It is worth noting here that, unlike the 1S4, 
the 3S4 has the filament centre tap connected 
to pin 5, and the suppressor grid is also con- 
nected to this pin. The 3S4 may also be used 
in a 1.4 volt filament circuit by treating pin 5 as 
the negative pin and strapping together pins 
1 and 7 to form the filament positive connec- 
tion. Used thus, however, the filament 
current is doubled -0.lA -and the valve is 
then suitable only for parallel connection, and 
not in a series circuit where the chain current 
must not exceed 0.05A. 

Finally, if the grids of VI and V2 are returned 
to chassis via the AGC resistor network, as 
they normally are, VI and V2 will have a 
permanent positive bias on the filaments of 
4.2V and 5.6 V respectively. This, of course, 
is tantamount to a similar negative bias on the 
grids and no further permanent bias is neces- 
sary. This voltage may be lowered by return- 
ing the AGC resistors to a point -say, pin 1, V3- higher in the filament chain. 

Similarly, to avoid bias on the V3 diode and 
control grid, the usual chassis end of the com- 
ponents in the external circuit of these electrodes 
should be returned to pin, 1, V3 and not to 
chassis. 

1.4 V. Battery Eliminators 
Perhaps one of the most frequent and con- 

stant enquiries which the writer receives in the 
course of his daily round is for a battery 
eliminator suitable for a 1.4 volt valve battery 
portable receiver. 

Now, if it were a question of HT only, the 
problem would be simple and the expense 
small. The enquirers, however, are usually 
quite definite about their requirements -the 
eliminator must supply LT current, too ! 

There are very efficient LT -HT eliminators 
on the mú.rket, but -unless bought as ex -W.D. 
surplus, they cost around £5. 

All the parts to make one are available, 
however, either at one's local store or through 
the advertisements in this journal, and the 
cash saving effected by so doing;, would; be 
about half of the above cost. H. N 

A suitable circuit is shown in Fig. 16. ß' 
The HT+, LT+, Earth, and Grid Bias 

connections may be terminated at sockets, 
whilst a four -wire cable may be made up, 
having four wander plugs at one end and the 
other end connected to the appropriate points 
inside the receiver. If the existing battery 
leads are used, plug these in as follows: 

HT+ plug into HT+ 90V of eliminator. 
LT+ plug into LT+ of eliminator. 
LT- plug into Earth (Chassis) of eliminator. 
HT- plug into Grid Bias- of eliminator. 
Used thus, the bias resistor R3 will shunt 

the existing bias resistor in the receiver, 
however, and if the receiver current becomes 
abnormally affected, the receiver bias resistor 
should be disconnected or R3 omitted. 

Both types of metal rectifier are readily 
obtainable, as also are the smoothing chokes. 

List of Components for Fig. 16 

R1 10 k12, 2 watt 
R2 201) to 5052 W/W Pot. 
R3 1k12, 0.5 Watt 
Cl 16.0µF, Electrolytic, 350 V.W. 

C2, C3 8.0µF+ 8.0µF, Electrolytic, 450 V.W. 
C4, C5, C6 25.0µF, 12 volts W. 

Choke 1 20 Henrys, 20 -30 mA. 
Choke 2 250 mA LT Type 
MR1 250 volts, 20-30 nA Metal Rectifier 
MR2 6.0 volts, 0.5A, LT Metal Rectifier 
SI, S2 2 -Pole, Q.M.B. Toggle Switch 
LT Transformer, 230 -250 volts Primary, 

6.3 volts, LOA Secondary, 
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Choke 2 is a special LT choke having a negli- 
gible DC résistance and a large current carrying 
capacity; the cost is around 5/ . 

With the usual metal rectifier of the LT type 
there may be as much as a 50 per cent drop in 
voltage across it, when working. The use of a 
standard 6 volt heater transformer, however, 
would allow amply for this voltage drop. 

The remainder of the excess voltage is 
disposed of by R2, a low resistance wirewound 
potentiometer connected across the LT supply. 
The value of this component is not critical - 
any value between 2052 and 5052 being suitable. 
It may, too, be of the preset ' slider' type, a 
quite small and inexpensive kind also easily 
obtainable. 

When setting R2 to give 1.4 volts at 0.25A 
to the valve filaments (the usual superhet 
rating), an external resistance of 5.6 ohms 
should first be connected between the potentio- 
meter slider and the eliminator chassis- leaving 
the receiver valves out of circuit. 

Now adjust R2 until a voltmeter reading 
between the slider and chassis gives 1.4 volts 
exactly. Disconnect the temporary 5.652 
resistor, make the potentiometer permanent 
to this setting, and connect the eliminator to 
the receiver for the final working. 

A 5.6e resistor may easily be made by wind- 

ing a 104 yards length of 36 swg enamelled 
wire on to a bobbin. 

If the receiver has a 7.5 volt LT rating, it is 
merely necessary to use a 12 volt heater trans- 
former and a 12 volt rectifier instead of those 
specified. 

Note carefully the position of R3, i.e. in 
the chassis line between the transformer 
primary and secondary. In this position the 
receiver LT current does not flow through this 
resistor -only the HT current. 

Note, too, that the receiver and eliminator 
are not isolated from the mains, so -a 1.0A 
fuse in each ' leg ' of the mains would be an 
asset. 

Although propounded as an eliminator for 
existing battery receivers, the circuit is quite 
suitable to be used in a new mains /battery 
receiver, and the modified switching arrange- 
ments are shown in Fig. 17. 

Switch SI, S2 of Fig. 16 has been omitted, 
and in its stead a 3 -pole, 3 -way rotary switch 
fitted for combined on/off, mains and battery 
switching. Other parts of the circuit remain 
as in Fig. 16. 

Finally, perhaps it is worth noting that this 
circuit may also be used for 2 volt receivers, 
providing R2 is correctly adjusted to give 
2.0 volts. RI, however, may be changed to 
6.8 kû, 2 watts. 

Can Anyone Help 
Dear Sir, 

When I was on a recent visit to London, I 
bought an old service receiver, S /LC No. 4, 
at an extremely reasonable price. As it con- 
tains a whole host of components I thought 
it would be a good idea to build a receiver 
using the components in this receiver as. a 
foundation. Mentioning this to a friend who 
is also very interested in Radio he advised me 
to write to some magazine and ask them if they 
had published any details about modifying 
this receiver. 

If you have at any time published details 
about modifying this receiver please would 
you let me know about them, and whether you 
can still supply them, I enclose a stamped 
addressed envelope for your reply. - 
Yours truly, A. C. CUTLER, The Bungalow, 

Woodfalls, nr. Salisbury, Wilts. 
(Can any reader help ? - Ed.) 

Dear Sir, 
...Secondly, you were kind enough to suggest 
hat space might be available in your " Mail- 

bag " column to include my query on the 
Govt. Surplus Ex.-R.A.F. Receiver Unit type 
71. I am particularly interested in obtaining 
the valve line -up and circuit of this set, also 
any conversion data available. Perhaps one 
of my fellow readers might be able to help 
me with data or suggestions as to a possible 
source ?- 
Yours faithfully (Mr.) G. SWEENEY, 23 

Cedar Road, Dartford, Keilt. 

Dear Sir, 
I wonder if any of your readers can either 

lend me, or sell to me at a reasonable price, 
the instruction manual, information on, or 
circuit for the Hammarlund HQI20 com- 
munications receiver. 

Similarly, should any of your readers need 
the information, I have one each of the HRO 
and AR77 manuals available. 

Yours faithfully, 
J. R. GRIFFIN, 117 Fairbridge Road, Upper 
Holloway, N. 19. 
(Telephone ARC 6031 after 6 p.m.). 
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A Valve Multimeter 

By John S. Reynolds 

This useful instrument, which was built 
mostly from " junk," is now giving excellent 
service and is, in the author's opinion, more 
useful to the amateur than an expensive pre- 
cision multimeter. It combines in one circuit 
a DC Volt- Ohm- Milliammeter and Megger. 
It has five voltage ranges covering 1V-10,000V, 
with a load impedance of 10 megohms on all 
ranges, (this high impedance allows one to 
probe into circuits where conventional meters 
cause too heavy loading); and five current 
ranges covering 1mA -10A. The resistance 
test covers U1r100Mn in four approximately 
linear ranges, while the megger test can give a 
rough indication up to 100,000M0 at a pressure 
of 250V. In spite of this formidable specifica- 
tion, this meter is easy to construct, and should 
not cost more than £5 if every part has to be 
bought (which' is unlikely). 

The Circuit 
As will be seen from the diagram, the circuit 

consists basically of a Wheatstone Bridge net- 
work, in which two of the arms are replaced by 
triode valves. If the grids of these valves are 
at the same potential, the 0-1mA meter, which 
is virtually connected .between the anodes, 
records no deflection. If one grid is disturbed, 
the balance is upset and the meter will register 
a deflection proportional to the voltage change 
on the grid. In actual fact, the valves and 
resistors will not be identical, and so balance is 
obtained by adjusting the 5 kSZ potentiometer. 
The shunt across the meter is the sensitivity 
control, and this is adjusted until a change of 
1 volt on the grid of one valve gives just full - 
scale deflection. The reversing switch in the 
meter circuit is for convenience. It will be 
noted that there is a common resistor in the 
cathode circuit: this is to force the valves to 
operate on the straight portion of their charac- 
teristic. The other point deserving mention is 
the condenser between the two grids, and the 
high resistance to earth for the balance valve. 
This is merely a device for smoothing the hum 
picked up by the numerous leads in the switch- 
ing circuits. The condenser, incidentally, must 

be a first -class component (preferably mica) of 
high leakage resistance. 

We have, thus, a basic valve -voltmeter of 
full -scale -deflection 1 volt and an infinite input 
impedance. The remainder of the circuit is to 
enable this basic meter to measure voltage, 
current, and resistance. r 

Voltage Measurements 
The input is switched across a voltage divider 

network of total resistance 10 Ma As will be 
seen, successive steps in this attenuator give 10 
times multiplication; and as the input imped- 
ance of the valve is infinite, the external loading 
is 10 Mn on all ranges. Some remarks may 
be necessary about how these values are. 
obtained. The total resistance in the chain is 
10,000,000 0: then, if an attenuation of .1 tb 
10,000 is required, obviously the bottom 
resistor must be 1,000 0; but if 1: 1,000 is 
required, the resistance below the tapping must 
be 10,000 û -an increase of 9,000 O. This 
value is best obtained with a 10,000 f2 resistor 
in parallel with one of 100,000 n. This argu 
ment holds for each resistor in the chain, though 
of course the values are 10 times greater between 
successive tappings. The top resistor is speci- 
fied as 9 Mû at 4 watts, and this was made 
from four resistors of 2.2 Mû at 1 watt in 
series. Theoretically these will overheat, but 
the amateur is not likely to load a 10,000V 
power -pack for long periods at 1 mA ! 

Current Measurements 
The current is switched through one of five 

shunts, which develops a PD of IV between its 
ends. This voltage drop is, admittedly, rather 
high for high -current measurements, but is no 
great disadvantage in radio. The shunts of 
1 0 and of 0.1 0 are best made by trial -and- 
error, the meter being checked against some 
standard meter. 

Resistance Measurements 
This is a very convenient circuit working on 

an unusual principle: the resistance scale on 

bf 

www.americanradiohistory.com

www.americanradiohistory.com


404 RADIO CONSTRUCTOR 

the meter is reasonably linear, and the meter 
reads high for a high resistance and vice versa. 
Its use is possibly only because the input 
impedance of the valve voltmeter is infinite. 

A DC voltage of 1V is obtained from the 
LT supply through a metal rectifier. If this is 
applied direct to the grid, it produces a full scale 
deflection, and if it is applied through a 
resistor, R, there is no voltage drop (infinite 
input impedance) and the meter still reads 
maximum. If the input impedance is now 
paralleled by another resistor R, the voltage 
will fall to 0.5V. 

In the general case, if the grid is supplied 
through a resistance R, and the unknown 
resistance applied across the valve is r, then 
the voltage at the grid falls to r= (R -I-r). If 
r is R x 10, then the voltage is 0.91, and if it is 
R ±10, then the voltage is 0.09: both these are 
easily detected on a 2? scale reading to IV. 
This formula holds for all values of R, and so 
the dial can be calibrated between 0.1 x R and 
10 x R, and the value of R can be fixed by the 
range switch. Using the resistors of IO 0, 
1,000 Sl, l00 k S2 and 10 M Cl, a range of 1 SI to 
100 ma is secured. The calibration details 
are given later in the article. 

The Megger Test 
A DC voltage Of 250V is obtained from a 

variable potentiometer across the HT line. 
(The 500 kL2 resistor in series is merely a safety 
device). The insulation to be tested is con- 
nected between this supply (terminal I) and the 
positive prod, and the meter switched to 
" volts." If the meter reads 250V, then there 
is a low (negligible) insulation, and if it reads 
25V, then there is an insulation of 100 MCI. 
(The voltage was reduced to one tenth, so the 
external insulation is ten times the 10 MA 
load in the meter). A slight indication can be 
given up to 100,000 Mil by this method. No 
calibration details are given for this test, as they 
are easily worked out as above if desired. It 
is easy to measure the resistance of wooden 
base- boards, etc., and it is quite eerie to find 
what a lot of current can be passed over the 
handle of that " insulated " screwdriver with 
which we so gaily probe our apparatus ! 

Constructional Notes 
It is not intended to give full details of con- 

struction, as the meter should give no trouble 
in this respect, but a few hints on suitable 
components may be useful. 

To start at the easiest end, the power -pack 
can be almost anything. A conventional cir- 
cuit is shown, but a vibrator supply for 
portable work could be used, provided a volt- 
age of 350 or more is obtainable. The 
author's supply is 600V (unnecessarily high), 
and is obtained from an old transformer run 

on the 200V primary tapping so that the 4V 
heater supply can run the 6.3V valves: the 
smoothing condenser is 1.2 u.F at 1,500V from 
some surplus unit lying around. (Motto: 
" Economy -and still more economy ! ") 
Thus the HT supply cost precisely nothing. 
The metal rectifier for the 1V supply is one 
section of a low -voltage rectifier, which should 
be rated at 500 mA or more, and the potentio- 
meter for adjusting the voltage is a shaft -type 
humdinger. RI should be adjusted in value 
to make the lowest resistance range read as 
accurately as possible, when compared with 
standard values. 

Perhaps it would not be out of place now to 
mention the milliameter, which seems to 
occupy a very inconspicuous position in the 
circuit. (It was not until the final check that 
the author noticed he had not built it into his 
apparatus !) This should be of the O -1 mA 
type, with a large clear dial, although it need 
not have a particularly accurate movement. 
The cover should be removed and the dial 
unfastened, on which a space should be pre- 
pared to accommodate the resistance scale. 
It will probably be necessary to cover some 
print to do this, possibly by glueing over it a 
sheet of high grade paper. A much better 
method is to paint the required area with 
concentrated tennis -shoe white, which, when 
dry and hard, takes ball -pen ink beautifully. 
The scale to be added is from 10 to 0.1, and, 
supposing the existing linear scale is from 0 to 
100, the pcsitions for the resistance figures are 
as shown in Table 1: 

Resistance 
Scale 

Existing 
Scale 

Resistance 
Scale 

Existing 
Scale 

10 91 1 50 
9 90 0.9 47.5 
8 89 0.8 44.5 
7 87.5 0.7 41 

6 85.5 0.6 37.5 
5 83.5 0.5 33 
4 80 Q.4 28.5 
3 75 0.3 23 
2 66.5 0.2 16.5 
1 50 0.1 9 

Table 1. Calibration of Resistance Scale 

Having removed any excess whi ing, which 
might get into the movement, the meter is 
re- assembled. 

The balance- valves used can be any well 
balanced triodes, or, better, a double triode 
such as the 6SN7. At present in use is a pair 
of 7193's, priced 1/6 each, whose two top -caps 
(one for grid, the other for anode) allow a 
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symmetrical layout to be employed, and also 
avoid low- resistance in cheap valve holders. 

S2 is the Volts -Milliamps -Ohms switch, and 
S1 is the range switch, whose ranges are given 
in Table 2. Both should preferably be ceramic, 
and could be those 3 -bank, 5 -way switches' as 
used in the RF24 Units. Resistors in the 
switching circuits should be suspended on the 
switches, as paxolin insulation in group- boards 
is not perfectly satisfactory. .Wires which 
carry high voltage (maximum 10,000V) or high 
current (maximum l0A) or both, should be 
traced, and material chosen accordingly. 

Position Volts Milliamps Ohms 

1 1 1 Off 
2 IO 10 10 
3 100 100 1,000 
4 I ,000 1,000 100,000 
5 10,000 10,000 10,000,000 

Table 2. Switch 2 Pos'tio,:s 

The whole meter should be built on a 
metal chassis which is not earthed, and placed 
in a wooden case. When measurements of 
very high voltages are made, the negative prod 
should always be the nearer to earth potential. 

Setting Up 
With the meter shunt resistor set to minimum, 

(and a fire extinguisher at the ready 1) put on 
the mains. After a minute has elapsed, 
switch on the HT and increase the shunt care- 
fully.' (Set switches to read 10,000V, but do 
not connect the prods). A deflection will be 
obtained in one direction or the other, which 
can be reduced to nil by varying the 5,000 SI 
potentiometer. If all components are in order 
the shunt can be set to maximum value, and a 
balanced position obtained. 

Switch the voltage switch to any but the 
lowest range, re- adjust the balance control if 
necessary, and proceed to measure a voltage 
source across which a reliable voltmeter is 
connected. Rotate the shunt potentiometer 

THE RADIO AMATEUR 
The March issues main contents are: - 

Operation Sea Invasion, Only Five Years Left, 
Amateur Tx Control and Rx Position, Modifi- 
cations to the 1155Rx, Aerial Radiation Patterns 
No. 2: Dipole FM and AM; Two Systems 
Contrasted, Ici Paris, with also of course, the 
usual Supporting Features and Commentaries. 

until the meters agree, and then seal or lock 
it; this control should not again be touched, 
unless the valves age or the power supply is 
changed. Next connect the positive prod to 
the insulation test terminal, and adjust the 
100 Ica potentiometer until a voltage reading 
of 250V is obtained. Now switch to read 
Resistance on any but the 10. Mil range. Short 
the prods, set the balance control, separate the 
prods, and set the humdinger to obtain exactly 
full scale deflection. This should be the same 
on all resistance ranges, though on the highest 
range it may be a little off. This is due to a 
phenomenon which has caused the only real 
difficulty encountered: a valve generates a 
voltage between its grid and cathode which may 
be as high as 0.2V. This is only apparent when 
the impedance across the valve is very high. 
Thus the highest resistance range is not very 
reliable, and the balance control (not the low 
voltage control) should be adjusted to put - he 
needle at full scale deflection. 

The same trouble is experienced on the low 
voltage ranges. The 10V range may be a 
little off zero, and this should be corrected with 
the balance control. The 1V range will be 
quite a way off, but no attempt should be made 
to correct this as almost invariably the test 
will be made across a resistance of 1 MO or 
less which will bring the meter back to zero. 

Apart from this point, the voltage scale is 
used as on any other meter, and the current 
scale is conventional. The use of the megger 
test has been explained, and the only test 
requiring practice is the resistance test. Hav- 
ing carried out the simple adjustments enumer- 
ated above, connect across the prods an 
unknown resistor. Find on which resistance 
range the pointer is on the home made scale. 
Suppose it reads 0.7 when on scale 4 (Table 2). 
Then the resistance is (0.7 x 100,000) S2, or 
70,000 S2. Similarly 3 on scale 2 is 30 S2. A 
little practice enables one to read the resistance 
off immediately. 

If it is required to read AC, experiment can 
be made with crystal diodes or metal rectifiers. 
Valve diodes are not satisfactory, as they 
actually generate a voltage which is appreciable 
with such a high input impedance. A bridge 
instrument -rectifier would probably suit the 
case, but no' experiment has to date been 
made, and these are only ideas. 

.Thus this sermon of instructions is complete, 
but I would like to emphasize that this meter 
is not such a fussy brute as it sounds. The 
golden rule is always " check the balance 
control," remembering that changes in working 
temperature and in mains voltage disturb the 
balance. To reduce temperature drift, always 
apply the mains a few minutes before the HT. 

That is all, and -good metering ! 
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Mains Operated Photoelectric 
Relays 

By R. C. Walker B.SC. (LOND:), A.M.LMECH.E., A.M.I.E.E. 

The advantages of a photoelectric relay 
circuit which operates from supply mains of 
lighting voltage is almost self -evident. Some 
of the simple forms of valve relay circuit of 
this type can function quite satisfactorily 
without the need of any rectifier, so that the 

have merits of their own. In both cases, since 
AC is applied to both valve and cell anodes, 
the circuit can operate during alternate half 
cycles of the supply voltage, and the photocell 
polarity must be correctly phased with respect 
to the valve anode voltage. In Fig. 1, the 

RC 134 

arrangement is then reduced to the simplest 
type possible, the various voltages required 
being obtained from the secondary windings of 
a transformer: The windings needed are those 
commonly found in most power sections of 
radio re:eiving sets, so that no trouble should 
be experienced on the score of availability. 

There are two simple basic relay circuits 
and one or two minor modifications which 

Fig. 1 

t- 

circuit is operative when the cathode of the 
photocell is negative and the anode of the 
valve positive with respect to the valve cathode. 
This condition is obviously secured by con- 
necting these points to opposite ends of a 
transformer winding. In the half cycles when 
the valve anode is negative, the circuit is not 
operative, but this need be of no disadvantage 
since a condenser across the relay coil will 

/; 
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succesfully carry it over this half period and will 
eliminate all tendency to chatter or release. 
With a 2,000 ohms relay coil, the condenser 
should be about 3-4 u.F. Larger values can be 
used but will slightly retard the operation and 
release of the relay, a feature which may some- 
times be advantageous. In the circuit of 
Fig. 1, with the photocell illuminated, the 
valve grid is negatively charged by the photo- 
electric current at the instants when the polarity 
is that shown and the anode current is then 
cut off. When the photocell is obscured, the 

valve anode potential. This circuit thus 
operates in the reverse condition to that of the 
circuit of Fig. 1, i.e. the valve anode current is 
established when the photocell is illuminated 
and the relay is released when the light is cut 
off. This circuit is rather more critical in 
setting than that of Fig. 1 and a grid bias 
adjustment is provided for this purpose. If a 
spare low voltage winding exists on the trans- 
former, this can be connected in series with the 
main secondary winding to secure the grid 
bias for the valve. 

RC135 

o 

10V 

20V 

BOV 

20V 

63V 

Fig. 2. 

grid of the valve is at cathode potential and 
current passes through the relay coil during 
alternate half cycles. The mean anode current 
as measured with a DC milliammeter is then 
about 5 mA, and with a telephone relay having 
an operating current of 3 mA, positive action 
is secured. 

In the circuit or Fig. 2 the cathode of the 
photocell is connected to the valve grid so that 
the photocell anode must be in phase with the 

This circuit has the advantage that where 
safety in the event of failure is required, the 
external circuit is closed if for any reason the 
valve cathode emission fails during the quies- 
cent state. The relay can also be connected 
in the valve anode circuit as in Fig. 1. In 
Fig. 2, it is shown in the cathode lead, which 
modification is applicable to either circuit. 
This makes little difference as far as the 
functioning of the circuit is concerned, but may 
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often be considered an advantage since the 
potential of the relay coil to earth is then 
considerably reduced. 

In most cases, the potential applied to the 
valve anode is considerably in excess of that 
which it is permissible to apply to the photo- 
cell, if the latter is a gasfilled type. Conse- 
quently, as shown in Fig. 2, a lower voltage 
tapping is used to feed the photocell, and 
since the anodes of the valve and photocell are 
not then exactly in phase, which is the con- 
dition for optimum performance, this circuit 
is rather less sensitive than that of Fig. 1. 

If the transformer used does not happen to 
have tappings at the point indicated, which 
in any case are not critical to a few volts, 
resistors may be placed across the winding to 
act as a potentiometer from which the required 
voltages may be easily secured. 

The only precaution, then, is to see that the 
total resistance is high enough not to overload 
the winding. 

Both the circuits described have the merits 
of extreme simplicity and reliability in con- 
tinuous operation, and are perfectly satisfac- 
tory except in the rare cases where very slow 
light changes on the photocell are involved. 
Then it becomes necessary to make a slight 
modification to the relay movement to secure 
a snap closure. 

For all common industrial applications, 
such as counting, these circuits leave nothing 
to be desired. 

Another feature which is most useful and 
not nearly as well known as it, ought to be, is 

the utility of such circuits as contact operated 
relays. 

In all low voltage low current circuits, the 
power available is obviously very small and 
provides little scope for a switching device 
which has to close or open a pair of contacts. 
Consequently, relays intended to operate 
under such conditions frequently give trouble 
through poor contact pressure and contamina- 
tion of the metal surfaces. In addition, it is 
almost impossible to provide a snap action 
switching movement without introducing some 
accessory device, and when operating in the 
reverse direction, the contacts tend to stick or 
" freeze " together. 

A slight modification of the circuit of Fig. 1 

secures a valve contact operated relay which 
overcomes all these troubles. Providing there 
is a spare 12 volts secondary winding on the 
transformer, the photocell can be removed and 
the valve grid connected to one terminal of 
this winding. When switched on, the relay in 
the anode of the valve will pull in, but will 
release as soon as the other end of the 12 volt 
winding is connected to earth. It is, of course, 
necessary that the phase of this winding shall 
be correct, i.e. that the terminals are connected 
the right way round, which is easily found by 
trial. 

The advantages of this arrangement as a 
switching device arc that the contact resistance 
can be quite high (a megohm or more), one of 
the contacts is at earth potential, and the 
contacts carry no current but merely serve to 
convey potential changes to the grid of the 
valve. 

NEW INNOVATION 
Wolf Electric Tools, Ltd., announce that 

Wolf Solderguns type numbers 31 and 41 
and Soldering Irons numbers 32 and 42, will 
in future be fitted with a patent wire stripper 
for stripping plastic covered wires prior to 
soldering. The stripper is conveniently fitted 
to the barrel of the tool and in a position 
for correct working temperature, i.e., with its 
forward edge 2.11/16' from the front end of 
the soldergun barrel. 

It can be used on all sizes of plastic insulated 
wires -single or stranded- without damage 
to the internal wire or stranded conductors. 
This innovation will be of great assistance 
to the operator and as shown in the illustratión, 
the stripping can be done with ease and 
simplicity and particularly on repetition work, 
will save much time and reduce fatigue. 

The attachment is not suitable for stripping 
rubber insulation. 

FOR WOLF IRONS 

TWIST PVC.CABLE IN SLOT 

RAISE HANDLE 
TO CUT J\ 
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Daylight on Meters 

By T. H. Robinson B.SC. 

Some meters read A.C., some D.C., others 
both. A.C. type; may show R.M.S. values, 
or average. Sometimes frequency limits the 
range, which may or may not be dependent 
on waveform -and so on. 

Owing to the flood of ex- Government 
meters, many amateurs have quite a box full 
of different types without appreciating their 
capabilities or limitations. On different 
occasions the writer has seen a moving iron 
ammeter trying to measure current in a tele- 
vision line time -base, and an R.F. hot -wire 
meter in circuit on an accumulator charging 
board. 

In these and comparable circumstances the 
readings will be false, and in this article it 
is intended to throw a little daylight on some 
of the common classes of meter, with a brief 
description of their characteristics. 

Moving Coil Meter 
Here, a current -carrying coil is pivoted 

in the field of a permanent magnet. As 
current flows, a needle attached to the coil 
former swings across the scale. A hair 
spring returns the needle to zero. As the 
torque and resistance of the spring are similar 
types of function, the scale is linear, with 
equal divisions over the whole length. 

This meter will work on D.C. only. 
It is by far the most useful type of instru- 

ment in general use, being accurate and 
consuming very little power -a most important 
point in measuring voltages where the regula- 
tion is not good, i.e. where small additional 
loads would drop the voltage. 

The basic movement is essentially a milli - 
ammeter, which with resistances in series 
becomes a voltmeter, or with shunts in parallel, 
an ammeter. A good movement should 
register full scale deflection when passing a 
current of not more than one milliamp, 
i.e. offering a resistance of 1,000 ohms per 
volt. As an ammeter, it should not drop 
more than about one tenth of a volt at f.s.d. 

An advantage of the moving coil type is the 
automatic damping of the needle, due to eddy 
currents in the former on which the coil is 
wound. This saves the expense of air vanes 
or other devices. 

As negative and positive currents will 
deflect the coil in opposite sense, a centre 
zero scale can be arranged, and this is the 
type of instrument used to show charge /dis- 
charge in accumulator charging circuits. 

By varying the shape of the magnetic gap, 
the scale can be made non -linear. For 
example, to minimise the effect of overloads, 
the graduations can be closed up at high 
readings. 

With resistances and shunts, the ranges 
can be multiplied indefinitely. For use as a 
voltmeter, the series resistances can be cal- 
culated from Ohm's Law if the f.s.d. current 
of the movement is known. When in use 
as an ammeter, the resistance in ohms of the 
parallel shunt is given by the resistance of the 
meter movement "divided by one less than 
the number of times the range is to be multi- 
plied. 

Moving Coil with Rectifier 
There is no true A.C. meter comparable 

in efficiency with the D.C. moving coil meter, 
and for this reason it is common practice to 
use this D.C. instrument in conjunction with 
a rectifier, to measure A.C. 

Under such conditions, the scale is nearly 
uniform, but is slightly cramped at low 
readings. The readings depend on wave- 
form, and are only accurate for the frequency 
specified. 

The average value, not the R.M.S. value of 
the waveform is measured, but the scale is 
usually marked in R.M.S. readings, having 
been multiplied by the Form Factor, which 
in the case of a sine wave is 1.11. 

Frequency limits depend on the rectifier. 
With a copper oxide rectifier, frequencies up 
to the lower radio range may be registered; 
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with a germanium rectifier, up to about 10 
c /s, and over 10,000 c/s with a silicon rectifier. 
Moving Iron 

Here, a soft iron blob is pivoted in the 
field of a coil carrying the current. The 
meter is insensitive, and takes a lot of power. 

It will measure either D.C. or A.C., and 
in the latter case registers true R.M.S. values. 
It is only useful for the lower frequencies, 
however, owing to losses, and is seldom used 
for A.C. of other than mains frequency. 

The scale is contracted near zero, and the 
divisions gradually decreased up the scale. 

Though there are many finely constructed 
moving iron meters on the market, a warning 
may here be given against the cheap A.C. /D.C. 
types (certainly not ex- Government) that 
occasionally appear. These are crudely made 
objects with heavy hair springs, and require 
a lot of power to move the needles, which 
incidentally are usually devoid of damping 
arrangements. The writer had such an instru- 
ment some years ago, which consumed so 
much energy from the source of supply that, 
by the time the oscillating needle had come 
to rest, the filed coil was nearly red hot. 
Thermal Meters 

There are two common types. 1. The 
HOT -WIRE METER, where the expansion 
of a thin wire due to heat generated by the 
test current allows a light spring to swing 
the needle, and 2. The THERMO- COUPLE 
METER, which is usually a moving coil 
meter worked by current generated by a 
thermo- couple under the influence of heat 
produced by the test current. 

Both meters may be used on either D.C. 
or A.C. They register true R.M.S. values 
of A.C. 

They are generally used as R.F. ammeters, 
and will record ultra -high frequencies. Owing 
to losses and skin effect, however, the scale 
must be calibrated for the required frequency. 
They are therefore normally single range 
meters. 

The disadvantages are delay before the 
needle moves, rather high cost, and the fact 

Lthat even a momentary overload may wreck 
them. 

Dynamometer 
These are similar to the moving coil type, 

but a second coil takes the place of the per- 
manent magnet. They may thus be used on 
A.C. as well as D.C., as the current in the 
field coil reverses with that in the deflection 
coil. 

The scale is non- uniform, and these meters. 
are generally in use as high grade A.C. volt- 
meters and watt -meters. 

Induction 
Here, several coils carrying currents of 

different phase produce a rotating field which 
turns a rotor. The meters are for A.C. use 
only, and are calibrated for one frequency. 

Electrostatic 
In these meters, electrostatic attraction 

between flat vanes causes the needle to move. 
A.C. or D.C. can be measured, and the great 
advantage of this type is that the current 
consumed by the meter is virtually nil. This 
is the meter commonly used to measure 
television E.H.T. voltages, where even a 
small current drain might seriously lower the 
supply voltage. 

'The Oscilloscope 
Though not exclusively a meter, the oscil- 

loscope has two great advantages when used 
as such. It is quite unaffected by frequency 
and imposes no load on the source of voltage. 
If an A.C. voltage is applied to the YY plates, 
a vertical line will appear on the screen, and 
if a graduated glass calibrated against known 
voltages is placed in front, voltages can be 
read off against length of line. The actual 
peak to peak A.C. voltage is measured, which 
is 20 the R.M.S. value. 

If D.C. is applied to the plates, a spot will 
result, off-centre to the centre line of the 
screen by a distance proportional to the 
voltage. 

Current can also be measured, by finding 
the voltage drop across a relatively small 
resistance of known value. 

In our next issue . . 

"A versatile oscilloscope for 
the Amateurs' Laboratory." 

BENTLEY ACOUSTICS LTD 
38 CHALCOT ROAD N W I 

PRlmrose 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 IfF's. Iron core. Per pair 10/6 

Full circuits included. Post paid 
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SERVICE DATA 
100 service sheets, covering British 
receivers which have been sold in big 
quantities, and which every service 
engineer is ultimately bound to meet. 
The following makers are included: Aero- 
dyne, Alba, Bush, Cossor, Ekco, Every - 
Ready, Ferguson, Ferranti, G.E.C., H.M.V., 
Kolster Brandes, Lissen, McMichael, 
Marconi, Mullard, Murphy, Philco, Philips 
Pye, Ultra. Undoubtedly a mine of 
information invaluable to all who earn 
their living from radio servicing. Price 
LI for the complete folder. 
Our folder No. 2 consists of 100 data 
sheets covering most of the popular 
American T.R.F. and superhet receivers 
"all dry ", etc., which have been imported 
into this country. Names include Sparton, 
Emmerson, Admiral, Crossley, R.C.A., 
Victor, etc. Each sheet gives circuit 
diagrams and component values, align- 
ment procedure, etc., etc. Price for the 
folder of 100 sheets is LI. Post free. 

R.F.-E.H.T. FOR VCR.97 
Users will know that EHT mains trans- 
formers can sometimes be unreliable and 
unsatisfactory, therefore we feel sure 
that this new addition to our range of 
kits will be welcome. The kit comprises 
2 valves, smoothing condensers, filament 
transformer and all necessary parts. 
Price 20/ -, plus I/6 post. Constructional 
and operational data free with kit, or 
separately price 2/6. 

CONNECTING WIRE SNIP 
P.V.C. insulated 23 s.w.g. copper wire in 
IOOft coils, 2/9 each. Colours available: 
Black, Brown, Red, Orange, Pink, 
Yellow, White, Transparent. 4 coils 
for 10/ -. 

CARBON RESISTORS 
} watt, 4d each 
.1 watt, 5d each 
I watt, 6d each 

SMALL CONDENSERS 
Moulded mica, silver mica, ceramic, 
paper tubular, all values up to .01 mfd. 
normal 350 v. working, 6d each, 5/6 doz. 

.01 mfd., 6d each 

.1 mfd., 9d each 
5 mfd., 1 /- each 

I mfd., 1/3 each 

VOLUME CONTROL KIT 
An assortment of potentiometers com- 
piled after taking a census of values 
required for the most popular circuits. 
All first -grade components. 12 potentio- 
meters including 2 with single pole 
switch and 2 with double pole switch. 
Price 29/6. 

29 Gns: AUTO RADIOGRAM 
Console Type Cabinet. With full 
grained walnut finish, will take 
standars type auto change gram 
unit. Price, £1I /IO/ -. H.P. Terms, 
E3/171- deposit, and 12 monthly 
payments of 1619, plus I5/- carriage. 

Radio Chassis to suit. 
48/19/6. H.P. Terms, E3 deposit 
and 10 monthly payments of 13/ -, 
plus 7/6 carriage. 

Auto Change Units. Collaro for 
long playing and standard records 
with suitable pick -up head, E111111-, 
plus 3/6 carriage and insurance. 

SPECIAL OFFER. Cabinet 
Radio Chassis and Auto Changer, 
29 gns. H.P. Terms, £10114/ - 
deposit and 12 monthly payments 
of £213/ -. Non -callers add El 
carriage and insurance. 

RI I55-YOU RS FOR £2/14/- DEPOSIT 
This set, as most will 
know, is considered 
to be one of the 
finest communica- 
tions receivers avail- 
able to -day. The 
frequency rango is 

75 kc /s to 18 Mc /s. 
It is complete with 
10 valves and is fitted 
in a black metal 
case. Made for the 
R.A.F., so obviously 
a robust receiver 
which will give years 
of ser.i_e. Slightly 

used but completely overhauled and guaranteed in perfect working order. 
PRICE £711916 or will be sent against a deposit of f2 /I4 / -, balance of 12 

monthly payments of 11/6. If you cannot call to collect please include an 
additional I0 /- to cover cost of transit and carriage. This partly returnable 
to you if and when you return the transit case. 

MAINS POWER PACK FOR R.1155 
With Pentode output stage. Plugs into socket on receiver so no internal 
modifications are required. Price £S /10/- complete with Sin speaker 
ready to work, carriage 3/6. 

SEND ONLY 4 Gns. 
for 15in. MAGNETIC TELEVISION TUBE 
By famous maker, as used in many popular 
Television receivers (list on request). Specifica- 
tion Blue /White screen 9Kv. ion trap triode, 
heater 6.3 v. at .55 amp., 50 deg. deflection. 
New, with written guarantee offered at approx- 
imately half price, 412110,.- each, plus 10 /- 
carriage and insurance. H.P. terms £414/ - 
deposit and 12 monthly payments of 18/3. 

Limited quantity so order immediately. 

THIS MONTH'S SNIP 
Manufactured by quite a famous 
company, this 3 wavy Coil Pack 
incorporates a gram position 
and Long. Medium and Short 
wave band, designed for 465 
kc /s I.F. Brand new and fully 
guaranteed, complete with 
circuit only 19/6. Limited 
quantity, so act quickly. 
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1953' --.:. 
CATALOGUE 

iµ. 

New enlarged edition 
in preparation. Ensure 
receiving your copy by 

sending 1/6 now. 
Refunded on first order 

of 20 /- or over. 

/ ' r 
TILE ELPI[Eft CORONATION CONSOLE 
A combined Radio, Radiogram and 15ín. Televisor valued at a shop price of £300 -£400 

can be yours for about £75 if you adopt our plan 
At this time of writing this page, the final detoilt of design have not been completed but are sufficiently 

advanced to enable us to give approximate prices 
THE T.V. CHASSIS. This incorporates a 15in. Cossor tube 
and has all the latest features of interference suppression, fly- 
back, E.H.T., etc., etc. Total cost of this, complete with 
tube, should not exceed E35. 

THE RADIO UNIT. A 3- station pre -set superhet with 
special attention to quality is, we think, the best for the 
"Console." Such a set is being designed and will not cost 
more than £8.10.0. 
THE RADIOGRAM UNIT. The latest 3 -speed Collare or 
Garrard autochanger will fit in the top. Cost about EIS. 

THE CABINET. This handsome corner fitting piece (47in. 
wide, 31 in. deep to the corner, and 50in. high) has actually 
been made. We are having it redesigned so that it can be 
supplied flat for you to screw together. It will be polished, 
but we feel certain that if you scratch it a little whilst assem- 
bling you can get it touched up or repolished by a local man. 
We have not an actual costing, but are told that it should 
not be more than £18. 

ST seoee° IRCTb.P 
Nl `RECISIONó OUIPMENT LTDI 

e 0000002 

OUR PLAN. As soon as we are 
ready to send out the parts we 
will ask you to forward £12.10.0, 
upon receipt of which we will send 
you parts for the Televisor sec- 
tion. From then on you send us 
30;'. every week and we will send 
you other sections in the following 
order: Radio and Audio Chassis, 
Cabinet, and finally Record 
Changer unit. 

WHAT TO DO FIRST. Con- 
structors' envelopes will be ready 
early in March, so first send 7!6 
for one of these. Upon receipt you 
can study it, and we feel sure that 
you will want to make the "Con- 
sole," but the data will be on 7 

days' approval and if you wish you 
can return it within this period, 
and providing it is received in 
clean condition 7;- will be re- 
funded to you. 

www.americanradiohistory.com

www.americanradiohistory.com


414 RADIO CONSTRUCTOR 

Tom Thumb 

A Mantelpiece Receiver 
By E. Kaleveld PAoxE 

Many of you have felt the desire of having radio -music in other rooms than the living - room, where the set is usually situated. This 
may be overcome by using extension -speakers, 
which have several disadvantages, however. It is impossible, by normal means, to switch 
off the set, should an unwanted programme crop up,' while programme-changing is 
impossible as well. 

These difficulties were, at the writer's home, 
overcome by constructing a very simple, 
inexpensive receiver which, in addition, did 
very much to improve the relations between 
the XYL and the writer's ham -radio. 

The set itself is very simple. It employs a Dutch Philips valve ECH21, of which Mullard 
makes a British equivalent, while the American 
6F7 or 6AD7G can be substituted without further changes than the valve -base. 

The ECH21 is a triode -heptode valve with 
common cathode, designed for use as a mixer - valve, but in this particular application the triode part is used as a regenerative detector, 
while the heptode section, strapped as a 
pentode, is used as the final amplifier. Fig. 1 
gives you an idea of the circuit used. The 
rectifier is kept very small, the total current 
drain' at a voltage of 250 being 9 mA. So a 
very small metal -rectifier is sufficient. For the same reason, the normal smoothing -choke can be dispensed with, and substituted by a 
I watt resistor. 

The transformer can be made quite easily. 
The writer made his from an old smoothing - 
choke which happened to be at hand. As 
there was room for an extra winding, a random 
number of turns was wound over the choke - 
coil after taking out the core. 

The number of turns was about 80, using 
38 swg. As the heater-consumption of the 
ECH21 is about 300 mA, and 38 swg can 
deliver about 500 mA, that even allows for 
a small pilot -bulb. 

80 turns gave about 8 volts " no load," 
so 14 turns were taken off, giving 6.6 volts 
" no load." or exactly 6.3 volts under load. 

The detector -circuit is conventional, reaction 
taking place via the mica variable condenser. 
The tuning -condenser is a mica condenser as 
well, for room is scarce. 

The coil is wound on an iron -core former 
of small physical dimensions. Because of 
the iron -core, the number of turns is not 
really critical, as much deviation can be had 
by moving the core in and out, but as a guide 
here is some data: 

Core diameter: 3f8' No. of turns: 80. 
Reaction coil- 20 turns at 1/8' from the 

earth end, scramble -wound with 32 swg 
(or thereabouts) enamelled wire. Coverage 
200 to 600 metres, or 1500 to 500 kc /s. The 
antenna coupling coil calls for some comments, 
as it depends upon the length of the antenna. 
Should an excessively long antenna be used, 
then the number of turns may be down to 
5 or 10, wound over the grid coil, but in case 
your antenna is shorter, the number of turns 
may be up to 35 to 50. You have to choose 
here between signal- strength and selectivity, 
and the happy medium here must be found 
by cut and try. This is not very hard, however. 
By the way, talking about the antenna, the 
little receiver may be connected to the same 
antenna as the main receiver, without any 
ill- effects; at least in my case this was so. 

In case you are not satisfied with the quality 
of the set as it is in its original form (it suits 
your writer, though), you might add the tone 
filter system shown in Fig. 2. This modifica- 
tion is advised when you use a midget - 
speaker, which usually has a high pitch of 
its own. The improved quality, though, is 
gained at the expense of some loss of volume. 

About the results; Here in Rotterdam, 
Holland, we can receive our two national 
programmes, plus the English Home -Service, 
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RECTIFIER 2,OOOn 1.WATT 

at very good volume. In the evening about 
8 or 9 stations can he heard separately and at 
good volume. The antenna, in our case, 
is a wire of about 50 feet, shared by the " big " 
receiver, of about 15 feet in height, and between 

RC 125 

houses, so it is hot at all in the clear. From 
the component point of view the set can be 
built quite easily, as most parts will be found 
lying in the junk -box. 

FIG 2. 
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Hum Reduction in Broadcast 
Receivers 

By W. E. Thompson A.M.I.P.R.E. 

The elimination of hum in radio apparatus, 
be it broadcast receiver or record reproducer, 
is a subject which is often dealt with merely by 
rule of thumb and the application of some 
well -known circuits. Everyone will recognise 
the circuit of Fig. 1 as the familiar mains 
rectifier and smoothing circuit, the purpose of 
which is to reduce the A.C. ripple component 
of the rectified output to negligible proportions. 
It is also widely known that a full -wave rectifier 
with its 100 c/s ripple is easier to smooth than 
a half -wave rectifier with a ripple of 50 c /s, 
the filter being more effective the higher the 
frequency. 

A, it may he necessary and desirable to 
obtain a very smooth HT supply for a particu- 
lar purpose, the components in the smoothing 
filter may have to be large, both as regards size 
and values. Multi- section filters, such as the 
two -stage network shown in Fig. 2, enable 
better smoothing to be obtained, while at the 
same time reducing values and sizes of com- 
ponents. There are, however, more com- 
ponents. 

One method of achieving better smoothing 
with small components is to provide a hum - 
bucking coil in the speaker, as in Fig. 3. By 
this means, hum is reduced by cancelling out 
the ripple in the field coil by injecting a suitable 
value of ripple through the bucking coil; the 
relative ripple voltages are then in anti -phase. 
At the same time the field is used as a choke, 
so a component is saved. This, then, removes 
to a large extent hum that would otherwise be 
reproduced by the speaker by virtue of the 
energizing field varying at ripple frequency. 
The system is very common; it is cheap and 
effective, especially for small energized speakers 
which do not, as a rule, possess very good bass 
note response. Quite a lot of hum is not 
heard because often the speaker is incapable of . 
reproducing much below about 200 c/s anyway! 

Another way of attenuating hum is to 
" tune " the smoothing choke by connecting a 
capacitor in parallel with it, the actual value of 
capacitance being found empirically so that 
the choke then has a resonance at 100 c /s, or . 
whatever frequency is chosen. This circuit, 

shown in Fig. 4, does not find general favour 
since it may degrade the filter characteristic at 
some other frequency. Raising the Q of the 
circuit at, say, 100 c/s may well reduce it at the 
third harmonic, 300 c /s, so although the funda- 
mental hum frequency is attenuated, an 
unwanted speaker resonance at 300 c/s might 
suddenly appear. 

A simple and effective, though perhaps not 
so well known, filter arrangement is shown in 
Fig. 5. It is particularly applicable to resist- 
ance- smoothed HT supplies, and can offer 
certain advantages. It is noticeable at once 
that a P.M. speaker is used; this obviously is 
cheaper and lighter than an energized speaker 
of the same cone size. In addition, a com- 
paratively heavy and expensive smoothing 
choke is replaced by a resistor -again there is a 
reduction of space taken up by a component 
and the cash saving is worth considering. 
Against this, the smoothing and reservoir 
capacitors need to be of higher values, though 
not unduly so, and modern components of 
this type are not at all large, nor are they 
necessarily very expensive. Some further 
advantages will be more apparent when the 
theory of the circuit has been discussed. 

It will be seen that the output of the rectifier, 
appearing across the reservoir capacitor Cl, 
is connected directly to a tapping on the 
primary of the output transformer, and that 
up to this point the only smoothing is the small 
amount due to Cl. This comparatively raw 
supply is fed to the output valve via the main 
part of the primary winding of the output 
transformer; at the same time, however, a 
smaller winding at the top end of the primary 
conveys the HT supply to the smoothing filter 
Rl, C2, the smoothed output of which feeds 
the earlier stages and the screen grid of the 
output valve. If the tapping point on the 
primary is suitably placed, it is possible to 
balance out the hum voltage appearing across 
the secondary, to which the speaker voice coil 
is connected. The upper winding of the 
primary is therefore a hum -bucking coil, but 
it is now on the transformer instead of the 
speaker. The transformer windings are marked 
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F IG.I 
RECTIFIER 8 SMOOTHING CIRCUIT 

(SINGLE-SECTION FILTER) 
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FIG.2 
RECTIF ER 8 SMOOTHING CIRCUIT 

(TWO -STAGE FILTER) 
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F G.5 
HUM-NEUTRALIZATION IN 
THE OUTPUT STAGE 

in the diagram T1, T2 and T3, the anode 
impedance of the valve being denoted by Ra. 

By using a large capacitance for C2, its 
reactance compared with the value of Rl can 
be made small, and as the A.C. voltage across 
C2 will then be very small, Rl, to all intents 
and purposes, can be regarded as being earthed 
to A.C. The circuit of Fig. 5 can therefore be 
re -drawn in the form shown in Fig. 6, where 
it reveals itself to be our old friend the Wheat- 
stone Bridge. The voltage source is the ripple 
across Cl, the balance indicator now being 
replaced by the transformer secondary T3 and 
the speaker voice coil. 

Applying the fundamental theory of the 
bridge, we see that if it is balanced there will 
be no induced hum voltage across T3, and this 
condition is met when 

Ti Ra 
T2 = R1 

where TI =turns on primary, neglecting turns 
on T2, 

T2 =turns on hum -bucking winding, 
Ra =anode impedance of output valve 

in ohms, 
R1 =value of smoothing resistor in ohms. 

Taking the average value of anode impedance 
for an output valve to be 60,000 ohms, and a 
value for TI of 1,500 ohms, the turns ratio 
becomes 

TI = 60,000 = 40 
T2 1,500 1 

It is unlikely, of course, that the number of 

turns on the primary of an output transformer 
will be known with certainty, but as a guide 
one can assume that the usual type of some 45 
to 55:1 ratio will have somewhere about 2,000 
to 4,000 turns on its primary. To obtain a 
40:1 ratio for our additional winding, it should 
therefore have somewhere between 50 to 100 
turns. 

Considering Fig. 5 again, it will be seen that 
the major part of the HT current flows directly 
to the output valve anode; it is only the remain - 
i ng current which passes through the new 
winding and smoothing filter. As this current 
will generally be about 20 to 25 mA, the wire 
used fot this hum -bucking winding need only 
be thin, and so will not take up much space on 
the transformer. 38 or 40 SWG enamelled 
would be quite suitable, 100 turns of which 
would be accommodated in a single layer less 
than 1 in. long. 

If these extra turns are put on an existing 
transformer it will be necessary to ensure that 
the new winding and the primary are connected 
together the right way round. The outer end 
of the new winding should be connected to the 
inner end of the primary. It may be easy 
enough to identify the inner and outer of an 
existing primary, but it might not be so easy 
to determine the direction of winding. If this 
cannot readily be seen, it will be necessary to 
try the effect of reversing the connections of 
the new winding, and note whether the degree 
of hum is higher or lower. That connection 
giving the lower hum should be used. 
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Generally, even if the exact primary turns 
are known, it will be necessary to adjust the 
number of turns on the hum -bucking coil to 
obtain minimum hum. This is quite easily 
done by taking off a few turns at a time until 
the hum goes. 

Another way of doing this is to make Rl 
variable. If we use a fixed value of 1,000 ohms 
in series with a 1,000 ohms variable resistor, 
this latter can be used as a hum -neutralizing 
control. It need only be a pre -set component, 
so can be mounted at some convenient place 
on the receiver chassis. Such a control is not 
without advantage, for it will enable the circuit 
to be balanced at subsequent times to counter- 
act the ageing of the output valve, when the 
anode impedance may alter slightly and cause 
an unbalance hum voltage to be developed. 
If we assume that 25 mA will flow through R1 
and this resistor is 1,000 ohms, it will dissipate 
5/8 watt, so a 1 W resistor would be suitable. 
A 1 K -ohm variable, usually rated at 2 to 3 W, 
would have an ample margin of safety. It is 
now fairly obvious that a 1 W resistor and a 
few turns of thin wire on the output transformer 
obviate the need for a choke, which might 
easily present a problem of finding space for it 
on a small chassis. Suitable values for CI and 
C2 are 32 to 48 µF, preferably the larger value 
for C2. Both capacitors could be obtained in 
a single case. 

RI 

RC91 

T2 
FIG.b 

EQUIVALENT CIRCUIT 
OF FIG 

The author has tried the circuit in a small AC /DC four -valve superhet he made up some time ago. This used 'a half -wave metal 
rectifier with a 32 µF reservoir, smoothing being a 20 H choke and a 32 µF capacitor. The choke was replaced by a 1,500 ohm 2 W resistor which was on hand. The speaker is a 
3" P.M., and the output valve is an EL32. 
Seventy turns of 40 SWG enamelled on the output transformer removed hum completely, 
whereas with the choke it has always been possible to hear a slight ripple. 

$ B C and the Coronation 
In' view of the public interest and local arrangements now in the course of preparation, the BBC would like it to be known that its present plans envisage Coronation broadcasts on June 2 between the hours of 10.15 a.m. and 5 p.m. 
The times, which cover both sound and television broadcasts, are based on those of the 1937 Coronation and at this stage must be regarded as provisional. 
On the evening of June 2, as has already been announced, Her Majesty the Queen will broadcast to the Commonwealth at 9 p.m. (B.S.T.). This will be carried by all the domestic services including television in sound only in addition to the external services. 
Telefilm recordings of the main events in the day's ceremony will also be televised during the evening. Provisional timings for this are between 8 and 9 p.m., continuing again from 9.15 until 10 p.m. 
No objection will be taken by the Corporation to the rediffusion in public of the sound an television broadcasts of the Coronation ceremony and processions. The Corporation is also authorised to make the sane statement on behalf of the Performing Rights Society. 
The rediffusion of television programmes to paying audiences is not covered by the G.P.O. £2 receiving licence but the Postmaster -General has announced that he proposes to issue a collective licence, free of charge, to cover the rediffusion of the Corporation broadcasts to paying audiences. For the benefit of local authorities wishing to test public exhibition sets the television trans- mitters will be on the air one hour before the start of programmes on June 2, that is to say about 9.O a.m. 
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Quality Radio 
Unit for the 
"Magna -View" 

The Radio Constructor's 

16 inch Televisor 

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

PART 2 

The title illustration this month graphically 
shows the composite version of the " Magna - 
View." This picture may be compared with 
the cover photo of the July issue; apart from 
being a highly efficient receiver for both TV 
and radio, the result is unquestionably a 
dignified addition to the home. As mentioned 
earlier, the top (Radio) cabinet conforms 
exactly to the style of the TV predecessor, but 
it may also be obtained in other dimensions 
by any reader desirous of building this receiver 
as a complete instrument within itself. It is 
therefore recommended that readers study both 
the photographs and diagrams and make sure 

of their subsequent intentions before ordering. 
Quite obviously, to mount a speaker might 
necessitate a larger chassis and would in any 
case demand a larger cabinet, if the Unit were 
to be entirely self contained. 

A chassis to specification is obtainable from 
Denco (Clacton -on -Sea) Ltd., and Messrs. 
H. Ashdown assure us that any variation in 
cabinet design. required will be undertaken by 
them with pleasure. 

Reference to the circuit diagram (last issue) 
will, in association with the illustrations that 
month, enable readers to form a clear idea of 
the layout and general pattern advised. All 
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V4 

Mains fuses Mains input 
grommet 

ï+" 

Hole g4 dia fitted with 
poxolin bock to insulate 
wonder plug from chassis 

RC117 

BACK OF CHASSIS 

CHOKE END OF CHASSIS 

the components specified are readily obtainable, 
and assembly should present no difficulty. 

Care should be exercised in mounting the 
tag -boards. which are, of course, insulated 
from chassis. For convenience, most of the 
items were secured with Parker -Kalon self - 
threading screws, but this is entirely a matter 
of personal preference. 

Advantage was taken of the cut -out for the 
CP2 coil pack to provide partial screening. 
The dotted lines shown in the top -deck layout 
diagram indicate that the two halves of the 
metal are bent down. The cut -out is marked 
out on the chassis and a small hole is drilled 
along one side. An Abra file is passed through 
the hole, and drawn tight in a hacksaw frame. 
The front and back edges of the cut -out are 
thus easily sawn through, together with a cut 
through the centre from front to back. The 
two halves are then bent down, automatically 
providing screens for the coil pack. 

The spindle hole in the front of the chassis 
may be made I" diam., and the pack can then 
be held in position by two 4 -BA screws. 

The drive is on the left of the wavechange 
switch, with the volume control on the right. 
This is shown in the chassis,layout sketch. 

The receiver changeover switch is mounted 
on the cabinet itself, as also is the tone control, 
one on each side of the set. The overall 
response of this receiver is so good that the 
tone control has been included mainly for those 
programmes using gramophone records. Sur- 
face noises from the discs are reproduced too 
faithfully, and the control as shown provides 
just enough attenuation for this purpose. 

The drum drive is the Denco 2" type, and 
the scale is easily mounted with two brackets. 

The four knobs are obtainable from your 
local dealer, but if any difficulty is experienced 
Messrs. Uncles, Bliss of Croydon will gladly 
assist. 
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RADIO CONSTRUCTOR 425 

Component Positioning 
It is hoped that the components actually 

numbered on the chassis photograph will 
provide an adequate guide to enable the con- 
structor to achieve a similar tidy and uncrowded 
appearance. 

With a layout along these lines, there is less 
likelihood of instability and, of course, any 
future servicing is considerably simplified. 

It will be clearly seen that a logical layout 
and sequence of components has been followed. 
Thus, the associated resistors for VI and the 
coil pack may be seen on either side of VI. 
The IFT sequence follows in line with, again, 
components nicely beside their respective 
stages. The grid lead to the 6AT6 (detector) 
is screened and the metal braiding grounded 
to chassis at each end. 

The amplifier is virtually on its own chassis; 
this section is enclosed by a screen of the same 
depth as the chassis. Grommet holes provided 
for the coupling condenser C14, HT and LT 
are made before the screen is bolted down. 

The 1000 pF ceramic aerial isolating con- 
denser appears to be rather large; it was to 
hand, so it was put to use. 

One word to constructors who are not 
familiar with push -pull amplifiers. If any 
" howling " is experienced, this will almost 
certainly be due to the phasing of the output 
transformer. The cure is simply to reverse 
the anode leads. 

The gain of this receiver is very high, and 
readers residing near a transmitter will definitely 
find it necessary to keep the volume control 
well down. A balance could be effected by 
the inclusion of a 50 kû gain control between 
the chassis end of R9 and chassis. 

The grid stopper (R8A) is soldered right 
down to the base of the 1FT. The lead from 
the latter component is cut close to the base. 

If any spurious whistles are heard near 
certain stations, it is advisable to try some 
further experiments with the aerial arrange- 
ments. The isolating condenser could be 
varied in value, or alternatively left out alto- 
gether and a simple separate aerial system be 
employed (but please remember AC /DC 
technique and earlier remarks concerning the 
chassis !) Quite obviously, where it is possible 
to erect a really efficient aerial system the 
performance of the receiver will be greatly 
improved. 

Note (Errata) 
Two resistors were omitted from the circuit 

diagram given last month. A 100 SI resistor 
should be connected between G2 and anode 
of both V5 and V6. Inclusion of these 
greatly assists in maintaining stability. My 
apologies ! ! 

' Your writer must apologise also for dropping 
one large brick! Valve types and their 
ratings have been confused, resulting in the 
publication last month of the wrong value 
for R27. For two 6AQ5's in push -pull as 
shown, R27 should be 150f2 2W; the audio 
output is then 1.7 watts. 

Alternatively, two 6BW6's could be used, 
with an HT supply of 285V; R27 would then 
be 240Q 2W, and the audio output would be 
of the order of 3 watts. 

OPTIONAL TONE CONTROL 

Power Requirements 
Approximately 100 mA at 250V HT. 
Approximately 3A at 6.3V LT. 
Note: The two halves of the DRM2B 

rectifier must be connected together as shown 
in the layout sketches. 

Alignment Procedure 
The scale provided with the CP2 coil pack 

must be in position, and the tuning condenser 
in line with the pointer. 

Both the coil pack and the IF transformers 
are lined up at the factory, and the receiver 
should be thoroughly tried out before inter- 
fering with them. This trial may be carried 
out by reception of broadcast stations. 
Obviously, if the stations on identification 
fall upon the allotted position on the scale, 
the ganging and general condition of the 
set may be said to be " somewhere near!" 

A temporary condition such as this is far 
better, where the constructor does not possess 
a signal generator or similar instrument, than 
attempting to find the correct laboratory 
setting by trial and error. 
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426 RADIO CONSTRUCTOR 

IF- Alignment by Signal Generator 
Connect the signal generator between 

signal grid (pin 2, 12ÁH8) and chassis. Peak 
each core of the IF transformers, working 
back from the detector (6AT6), for maximum 
sound from the speaker, using a modulated 
signal at 465 kc /s. The signal should be 
progressively reduced in order to avoid 
operating the AVC and thereby obtaining a 
false impression. 

RF Alignment 
Set the generator to 6.5 Mc /s and connect 

to the aerial terminal. Set the tuning dial 
to 6.5 Mc/s and, with the wavechange switch 
to Short Wave, adjust the SW oscillator 
coil (white) core for a signal, theft peak with 
the SW signal coil (black) core for maximum 
response. 

Next, set the generator and dial to 17 
McJs and adjust the SW oscillator trimmer 
for a signal, and peak for maximum response 
with the SW signal coil trimmer. 

Repeat the adjustments of cores and trim- 
mers as above -zone will affect the other - 
until no further improvement can be made. 

Carry out the same procedure on Medium 
Waves at 575 kc /s and 1450 kc /s, and on the 
Long Waves at 165 kc/s and 315 kc /s. Always 
adjust the cores at the low frequency points, 
and the trimmers at the high frequency points 
of each band. 

Note. If no signal generator is available, 
it should be possible to select known stations 
around the correct frequencies and so achieve 
considerable improvement. 

The " Magna -View Televisor 
Recommended Modifications. 

A considerable improvement has been 
effected to the Frame section of the time -base; 
those residing in fringe areas will feel the 
greatest advantage. 

Frame lock is far more definite and interlace 
consequently easier to obtain. Refer then 
to the time -base circuit. 

Remove C9, CI I, and. R17. Replace C9 
with a 0.01 t.F condenser connected to a 
10 kS) resistor in series, and connect the other 
end of the resistor direct to O.P. on the frame 
blocking transformer. R37 becomes 1.5 MI 
and R36 becomes 82 kCl. This greatly 
increases line stability. 

C27 and C28 should be the subject of 
personal experiment; the following series 
combinations have been used successfully: - 
(100pF-50pF), (47pF- 47pF), (82pF- 82pF). 

There is some variation in the efficiency of 
the Ferroxcube in the Line output transformer, 
and this may be compensated by the above. 
Line linearity will be noticeably improved 
when the correct combination is employed. 

LEAVING OUT THAT HEAVY 
SMOOTHING CHOKE 

Now that there are available large capacity 
condensers of 60- 100tRF at 350 VW, it is often 
cheaper to use these sizes in conjunction with 
a smoothing resistor of, say, 500 ohms, and the 
ripple will be as low as when using a con- 
ventional choke with 8uF condensers. 

When this type of smoothing is used for test 
instruments, low frequency problems are 
reduced by the large capacity of the condenser. 

G.B. 

TECHNICAL DATA SERVICE 
A technical data service for the benefit of engineers engaged in the design 

of radio and industrial electronic apparatus has been introduced by The 
General Electric Co. Ltd. 

This service, which covers Osram valves, G.E.C. cathode ray tubes, German- 
ium crystals and associated electronic devices, consists of the distribution of 
technical data sheets as they are published. 

The initial distribution comprises a loose -leaf binder and the complete series 
of data sheets issued up to the current date. All subsequent data sheets are 
forwarded to the subscriber and the overall cost is 7/6. Additional binders 
can be supplied at any time, the price being 7/6 each. 

The information provided meets the full needs of the designer and is pub- 
lished in a standardised form which allows easy and quick reference to be 
made. Application forms can be obtained from the Osram Valve and Elec- 
tronics Dept., The General Electric Co. Ltd., Kingsway, London, W.C.2. 
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RADIO CONSTRUCTOR 427 

Radio Miscellany 

Centre Tap talks about 

Amateur Radio- Colour Television -TV Sports 

It takes all sorts of people to make up a 
world and so, apparently, it takes a wide 
divergence of readers to make up a technical 
magazine's circulation. Thus we occasionally 
have suggestions that too much space should 
not be given over to amateur transmitting 
interests. Some gently suggest that such 
articles should be transferred en bloc to The 
Radio Amateur, but others are less restrained 
in their condemnation of " ham " radio. 
Not only do they regard it valueless under 
present day conditions, but look upon it as 
something more than a bit of a nuisance. 
The transmitting amateur can achieve nothing 
new, they state, and the vast majority of them 
waste airspace by trivialities and facetious 
chatter. 

To hear a few amateurs " on the air," one 
can hardly wonder that the superficial listener 
should form such an impression, and it is 
certainly true that technical advances come 
from the laboratory rather than by hit -or -miss 
amateur experiment. Nor can it be denied that 
TV design, or even magnetic recording, makes 
more exacting demands of a constructor's 
knowledge and skill than the building of 
150 -watt transmitters. 

For my own part I admit a keen and direct 
interest in the transmitting side of the hobby, 
but my objection against such charges is not 
simply a personal one. For a start, I cannot 
accept the view that official " tolerance " 
of amateur radio is in any way parallel to 
buttering the baby's heel -that it can't do 
much harm and it may do some good. Or 
that amateurs have claimed that they alone 
pioneered short -wave communications for 
so Iong that even the Post Office have been 
talked into believing it ! 

A National Asset 

There are two reasons, at least, which from 
a purely official angle justify their continued 
sanction -and blessing. An experienced group 
possessing operational and technical skill is of 
enormous value in times of national emergency. 

In the last War amateurs played an important 
role, particularly in the early years, when a 
very high percentage of them were called on for 

' instructional 'duties in the Services. Many of 
them, too, attained high commissioned rank. 
Secondly, the frequencies allocated for their 
use can officially be regarded as being " held 
in reserve " in the event of another War, 
against any Service requirement. These fre- 
quencies can be called on without disrupting 
any of the essential services. 

Technically, amateur radio does not play 
such an insignificant part after all. Whilst 
the percentage of amateurs doing truly original 
experimental work may be small, their influence 
is considerable. 

The equipment demanded amateurs 
stimulates development, and helps to make 
possible its economic production as well as 
providing a useful testing ground. A testing 
ground, too, where progressive ideas are tried 
out independently and on a keenly competitive 
basis. Nor can it be overlooked that many 
radio designers are able to undertake personal 
experiment under an amateur licence, and the 
amateur movement forms a recruiting ground 
for the Radio Industry. 

Oddly enough, one important factor has 
already proved its value in a casual sort of 
way, although it has never been put to use on an 
organised basis. I refer to mass observation - 
communication conditions, seasonal changes in 
propagation, etc. A world . wide, chain of 
amateurs pursuing a definite line of observa- 
tion or experiment would, if properly organised, 
have enormous value. 

In this very sketchy vindication I have care- 
fully avoided the " appeal to sentiment " or 
the " democratic " justifications of amateur 
radio. They are admittedly of lesser import- 
ance, but are nevertheless real. I hope, 
however, that I have said enough to satisfy the 
most obstinate ' anti " that ham radio has its 
uses. Also, that ;n fairness to a large number 
of readers transmitting topics deserve the space 
which may be given over to them in the pages 
of The Radio Constructor. 
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428 RADIO CONSTRUCTOR 

The Editor and I have long felt that the 
artificial barrier which exists in some quarters 
between amateurs and " others " should have 
never been allowed to have arisen in the first 
place. We hope that by sharing a common 
meeting place in our pages a step towards the 
removal of that imaginary dividing line may 
be taken. 

Black IS White 
As the prospects of sponsored TV and its 

promise of alternative programmes for many 
viewers grows brighter, the problem of tunable 
receivers is engaging more attention. True, 
many models now produced are tunable to the 
extent that they can be pre -set for several, or 
all, of the B.B.C. transmissions. What we 
h we yet to see is a receiver which can be tuned, 
preferably by a single external knob, to a 
range of frequencies. 

While I have sampled several of the European 
systems, I have not had the good fortune to visit 
the United States, where in many cities viewers 
have the choice of a half -a -dozen programmes. 
Two or three years ago any town became limited 
to not more than seven transmissions. I 
believe this still holds good. 

The one aspect of American TV which has 
always fascinated me is their use of a "reversed" 
transmission system, and I have often wondered 
why we have never made use of it over here. 
Full modulation of the signal corresponds to 
black, not white as in this country. Thus 
unwanted signals such as ignition and other 
interference (in effect additional signals) appear 
on the screen as black streaks instead of the 
irritating white splotches we know so well. 
Under such a system visual interference becomes 
virtually unnoticeable. 

Colour Vision 
It seems that TV in colour is to be denied us 

for a long time to come. Basically it is not 
difficult. In fact, three different systems have 
long since been satisfactorily demonstrated. 
Their great drawback is that they need a 
wave -band two or three times as great as that 
of black and white. The same objection, of 
course, holds back the development of stereo- 
scopic TV which is equally perfectly practicable. 

Television Price Reduction 
The General Electric Company Ltd. announces 
a substantial reduction in the price of the 
television preamplifier, BT.166, from £2 lOs Od 
to £1 lOs Od to take effect immediately. 
Purchase tax is not payable on this item of 

equipment.. 

It is odd how quickly viewers, who at first 
thought the screen size of the average home 
receiver absurdly small, accustom themselves 
to it. Yet despite what one might have 
normally supposed, large screen projected TV 
seems to be making but little progress. Many 
people are disappointed by the fact that the 
projector takes up what they regard as the best 
viewing position. 

That so many improvements could be intro- 
duced immediately (at the risk of making many 
sets obsolete) makes one wonder how long it 
will be before they come to be regarded as 
normally necessary to the fuller enjoyment of 
the programme. That they must inevitably 
become part and parcel of our daily pro- 
grammes, sooner or later, is beyond doubt. 
Just when, is still anybody's guess, br eve .i the 
order in which they will arrive for that matter - 
colour, large screen or stereosco;ic reproduc- 
tion. By " arrive " I. mean in the home, of 
course - they have all three been knocking at 
the door for several years now. 

What a Game ! 

The arguments about the telecast of sporting 
events still continue, and again the silly sug- 
gestion is put forward that the B.B.C. should 
give us telefilms of events long after they have 
finished. I must certainly hope not ! Viewers 
want to sec an event while it is actually happen- 
ing and the result is still in doubt. Does 
anyone get a thrill out of seeing a horse -race 
in the Newsreels hours after it is -all over and 
the whole world knows the result ? 

Let us have scenes from the venue, the 
crowds, the bookies, the excitement and the 
horses at the winning post, by all means. But 
please, B.B.C., preserve us from the boredom 
of watching whole races five hours late. A 
football match, especially one in which the 
result is the real interest, would be equally 
boring. Two or three minutes of the highlights 
of the game is ample - not a repeat per- 
formance. 

As for football, if the " Sportsmen " running 
the big time Clubs continue to show more 
interest in the clicking of the turnstiles than in 
the sport itself, let the B.B.C. organise a Zone 
competition of their own as I have already 
suggested. After all, they form their own 
Symphony Orchestras and run their own 
Concerts - capitalised by listeners' money. 
There are far more football fans than Sym- 
phony lovers. The prospect of seeing the 
Kirk o' Shotts Mudlarks playing the Wenvoe 
Wanderers in a Cup Final at Ally Pally would 
delight not only the football fans, but also the - 
Elderly Ladies to whom the B.B.C. seem to 
direct most of their programmes. 
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Query Corner 
A Radio Constructor service for Readers 

Two anode TV Tubes 
I am using a Millard two -anode C.R. tube 

in my television set, and receive a very good 
picture. I am not clear, however, as to the 
effect which the first anode voltage has on the 
results which are obtained with these tubes; 
perhaps you would enlighten me on this point ? 

(D. Summer, Carlisle) 

The two -anode, or tetrode type of cathode ray 
tube as it is more generally known, has besides 
the final very high potential electrode a further 
anode which is maintained at a low potential. 
The actual voltage applied to this low potential 
anode has quite a marked effect upon the 
reproduced picture, and it is advisable to give 
the matter some consideration when designing 
a new receiver. In general, if the first anode 
potential is low, say in the region of 200V, the 
focus in the centre of the screen will be fairly 

whilst there very little 
to deflection defocusing. In other words, when 
the potential is low the overall focus on the 
screen will be reasonably good, but the peak 
beam current will be limited and the picture 
may not possess all the highlight intensity 
which is desired. At the other end of the 
scale, if the first anode potential is made 
reasonably high the focus in the centre of the 
screen will be very good but there may be an 

increased tendency towards deflection defocus- 
ing. Also, as a result of the higher potential a 
greater beam current will be available and will 
enhance the highlight brightness, but it will at 
the same time increase the grid base of the 
tube and therefore decrease its modulation 
sensitivity. It will be apparent from the fore- 
going that the effect of the first anode potential 
of a cathode ray tube upon the beam current 
and grid base is similar to that which the screen 
grid of a tetrode valve has upon its anode 
current and grid base. The greater the voltage 
on the low potential electrode, the larger is the 
current which the tube or valve passes, but the 
less its sensitivity becomes. 

Like so many other features in the design of 
a television receiver, the choice of the first 
anode voltage of a cathode ray tube is essen- 
tially a compromise. The compromise in this 
case is between centre focus and deflection 
defocusing on the one hand, and between 

and the 
other hand. It has been the writer's experience 
that the best all -round performance is obtained 
with tetrode tubes when the first anode voltage 
is in the region of 300V. The makers specify 
that the voltage must be within the limits 
200 -400V, otherwise the tube cannot be guaran- 
teed to provide a satisfactory performance. It 
must be realised that when we refer to a 
potential on the first anode of a tube we mean 

Fig. 1. Indicating the use of a 
potential divider across the video 

valve. 

Note. The junction of the 100kí2 
and 0.1 pF should be connected to 
the video anode, and not to the 

suppressor grid as shown! 
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Query Corner 
RULES 

(I) 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 he 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 Maids Vale, 
Paddington, London. W.9. 

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

that voltage which is measured between the 
first anode and cathode of the tube, and not 
the voltage between the anode and chassis. 
Thus, as the cathode of the tube may well be 
some 150V positive with respect to chassis it is 
necessary to find a DC voltage of at least 350V 
to supply the first anode. Now this is not 
always easy, and in some receivers it is neces- 
sary to reduce the cathode potential of the 
tube so that full use can be made of the 
maximum available HT voltage. 

The cathode voltage may be reduced by 
feeding the tube modulator from a potential 
divider across the video valve. Such a divider 
is shown in the circuit of Fig. 1, and consists 
simply of two resistors and a capacitor. The 
AC Component of the video signal is passed 
to the tube via the capacitor, whilst the DC 
component together with the standing or steady 
voltage is attenuated by the resistors. A 
divider of this type not only increases the 
voltage on the first anode of the tube but it also 
reduces the tendency to the defect which is 
usually termed " aircraft flutter " and generally 
enhances the stability of the picture. The 
values given on the circuit diagram will result 
in an attenuation of the DC level of 2:1, thus 
should the anode voltage of the video valve 
be 150V, the cathode voltage of the picture 
tube will be 75V. This represents a saving of 
75V, which is of course added to the effective 
first anode voltage. It is not recommended 
that the DC level should be reduced by more 
than 3:1, otherwise a certain amount of realism 
will be lost from the picture and the flyback 
lines may become visible at normal settings of 
the brightness and contrast controls. 

Finally, it may be necessary to alter values of 
resistors in the brightness control circuit after 
an attenuator has been added to a receiver. 
This may be necessary to enable the control to 
bias off the CR tube when turned to the 
minimum position. It is hoped that the above 
comments will assist constructors in that 
seemingly never -ending quest for the last little 
improvement which can be regarded as pro- 
viding a perfect picture. 

Long Flyback Time 
My television receiver employs a multi - 

vibrator in the line oscillator circuit, and whilst 
the results are very satisfactory, I believe that 
the line flyback time is rather too long as a part 
of the left hand side of the picture is missing. 
This defect, whilst not being particularly 
noticeable on an ordinary picture, is quite 
obvious when a test card is being received. 

(E. E. Colndale, Highbury) 

It is very possible that our correspondent 
has correctly diagnosed the cause of the trouble 
in his television set. A long line flyback 
period will certainly result in distortion on the 
left hand side of the picture, and because part 
of the picture detail is being transmitted during 
the time the scanning spot is returning to the 
left, the picture usually appears as though it has 
a fold down this side. With the type of line 
time base in which resistance -capacity damping 
is employed across the line coils, a fold on this 
part of the scan frequently indicates that the 
value of one of the damping components is 
too large. Having checked this point, ensure 
that the line oscillator valve is in good con- 
dition, as this is also a likely cause of the 
trouble. 

Having checked these two possible defect', 
attention must now turn toward the components 
in the line oscillator stage, and perhaps a brief 
explanation of the mode of operation of the 
multi- vibrator will be of assistance in diagnos- 
ing faults. The basic circuit is shown in 
Fig. 2, and is very similar to the arrangement 
used in the " Magna- View." The oscillator 
employs a double triode, one half of which 
conducts during the flyback period and the 
other half during the forward stroke of the 
scan. Let us commence by assuming that 
Section A of the valve is conducting and that 
the charge on Cl is such that its lower plate 
is negative, thus biasing off Section B. The 
charge on Cl gradually leaks away via R3 until 
Section B begins to conduct. At this instant, 
section B begins to draw anode current and, 
due to the voltage drop in R2, the anode 
voltage decreases. Whilst Section B is cut 
off, the capacitor C2 charges up from the HT 
line via R2 and R4. This means that when the 
anode potential of B falls, the grid of A is 
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Fig. 2: Basic circuit 
of a multi- vibrator 
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driven negative and its anode current decreases, 
allowing its anode potential to increase. This 
in turn decreases the bias on B which conducts 
still more current. This effect is cumulative 
and very rapidly the change -over occurs, so 
that B is conducting and A is cut off. How- 
ever, as the time constant C2/R4 is relatively 
short the charge on C2 leaks away quite 
quickly, and A once again 
and B is cut off. Thus, if the time constant of 
C2 /R4 is short compared with that of Cl /R3, 
Section A will conduct only during the flyback 
period and Section B conducts during the 
scanning stroke. Whilst this may seem a little 
involved when described in so many words, 

the basic mode of operation is really quite 
simple and once understood is easily remem- 
bered. 

From this description it will be apparent that 
to decrease the duration of the flyback it is 
necessary to decrease the time constant C2 /R4 
by either reducing the value of R4 or C2. If, 
as shown in the circuit diagram, the sync 
pulses are across it probably be 
found better to decrease C2, as this will not 
adversely affect the stability of the line hold. 

The foregoing is a short survey of the most 
likely causes of a fold on the left hand side of 
a picture in a receiver which employs a multi - 
vibrator as a line oscillator. 

THE R.E.P. HIGH GAIN DUAL RANGE 
COIL. 

(Radio Experimental Products Ltd., 33 Much 
Park Street, Coventry). 

This is just the coil for constructors wishing 
to build a simple and effective receiver for 
personal use. 

The Radio Constructor has been asked many 
times to publish circuits employing one or 
two valves. We feel that this coil could very 
well be the basis of such designs. 

The makers supply á leaflet with each coil, 
giving circuit diagrams and values for four 
battery and mains receivers. 

The coil itself is very neatly made, and is 
wound on a low loss polystyrene former of 
the Aladdin type, with the medium wave 
winding of lilz wire to minimise RF losses. 
The long wave and reaction windings are of 
silk covered enamelled wire. Connections 

are colour coded, and are brought out to a 
tag panel fitted to the top of the former. 

Moderately priced at 4s, these coils may be 
recommended to those readers wishing to 
build an efficient, yet inexpensive, receiver. 

A.S.T. 
ENGRAVED CONTROL KNOBS 

Uncles, Bliss and Co. Ltd., the actual 
manufacturers of the engraved control knobs 
specified for use with the " Magna- View" 
Radio Unit introduced in our last issue, 
inform us that they have just produced an 
illustrated leaflet describing in detail the full 
range of inscriptions marketed by them. 
These include knobs suitable for use with 
radio, radiogram and television receivers, 
and tape recorders, as well as those recently 
produced for use with the new tuning unit. 

A copy of this illustrated leaflet will gladly 
be forwarded upon request. Please write to 
Dept. RC /F, 139 Cherry Orchard Road,- 
East Croydon, Surrey. 
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Audio Pre -Amplifiers 
By D .Nappin 

PART 1 

Pre- amplifiers are a necessity for use with 
any high quality gramophone or radio repro- 
ducing system. The reason for this is two- 
fold; firstly, due to deficiencies in the recording 
and reproducing apparatus certain distortions 
are introduced, which may be corrected for by 
means of the pre -amplifier; and secondly, the 
pre -amplifier serves to amplify the output from 
the pick -up or radio feeder unit to such a 
level as will fully drive the main amplifier. 

Hence, this article sets out to describe 
methods of compensation for various types of 
distortion, and also to describe a pre -amplifier 
which may be used with the authors' amplifier 
(see May 1952, issue). 

The requirements of a pre- amplifier may best 
be formulated by a consideration of the types 
of distortion liable to be present. 

Basic Types of Distortion 
Three types of distortion may manifest 

themselves in sound amplification. 
Foremost amongst these is frequency distor- 

tion, or unequal amplification of the various 
frequencies in the signal, thus altering the 
relative level of these frequencies in the output 
signal 'as compared with the input to a unit 
possessing such a distortion. 

Secondly, there is pitase distortion, or altera- 
tion of the relative phase of the components 
of the input and output signals. 

Finally, there may be present harmonic 
distortion, or non -linearity distortion, which as 
its alternative names imply, results in the 
introduction of harmonics of the frequencies 
present in the input, by reason of the output 
bearing a non- linear relation to the input 
effects of these distortions. 

As signals liable to be dealt with most 
likely possess transients, i.e. rapid rises and 
falls in signal amplitude, the effect of the vari- 
ous types of distortion upon a square wave 
will be considered in addition to the steady 
state response, as the square wave possesses 
the characteristics of a sharp rise and fall 
(Fig. IA). 

(1) Frequency Distortion 
For a non -transient signal the effect is 

merely to make the output, if produced via a 
loudspeaker, sound " bassy " or " toppy " in 
varying degrees depending on the shape of the 
response curve. With a square wave, reduc- 
tion in the amplitude of the upper frequencies 
with a gradual roll -off results in rounding off 
the corners of the square pulse and causing 
the rise time to increase as in Fig. I (b). If a 
sharp high frequency cut -off be present, ringing 
or damped oscillation at the cut -off frequency 
will be produced, also with a poor rise time 
as in Fig. 1(c). A dip in the frequency 
response curve may cause ringing and a step 
in the rise and fall of the pulse as in Fig. t (d). 

A similar effect is produced by a peak in the 
response. 

Loss of low frequencies causes the top of the 
pulse to droop as in Fig. 1 (e), due to coupling 
capacitors with inadequate time constants 
discharging before the end of the pulse. Slope 
of cut -off at the low frequency end has little 
effect upon the droop of the pulse other than 
in magnitude. 

(2y-Phase Distortion 
Little or no aural effect upon non -transient 

signals and programme matter is noticed where 
phase distortion is present, due to the car being 
non -phase- conscious. This holds so long as 
stereophonic systems are not in use. The 
Author does not propose to deal with such 
systems in this article. 

The chief effect of phase distortion upon a 
square wave is to introduce overshoot and 
pre -shoot, without ringing however, if the 
frequency characteristic be flat. Low fre- 
quency delay produces pre -shoot .chiefly, 
whereas high frequency delay produces over- 
shoot and undershoot as in Fig. I (f) and (g). 

However, correction of phase shifts requires 
networks capable of changing relative phase of 
the frequency components of a signal without 
altering their relative amplitudes. This is a 
difficult task due to, firstly, lack of suitable 
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networks and, secondly, the absence of any 
standard with which to judge the correction, 
hence the Author will not consider networks 
for use in phase correction. However, the 
circuitry of the pre -amplifier has been designed 
so as to avoid excessive phase shift within the 
frequency range to be handled. 
(3) Non -Linearity Distortion 

This form of distortion, so long as neither 
of the other forms of distortion are present, 
has no effect upon a square wave other than 
restricting its amplitude. However, upon 
sinusoidal signals the peaks are clipped causing 
a sine wave (Fig. 1 (h)) to distort to (j). This 
causes production of harmonics of the input 
frequencies and also the intermodulation 
tones of these frequencies. Thus, if frequencies of 50 c/s and 400 c/s are applied to the input 

correction only frequency distortion will be 
considered. As the only forms of signal 
likely to be handled by a quality installation 
will emanate from a gramophone or radio 
feeder unit; the frequency distortions peculiar to 
these sources and corrections applicable will be 
considered in more detail. 

Distortion occurring in radio reproduction 
By International Regulations, Radio Sta- 

tions or Groups of Stations are allocated, in 
accordance with the Copenhagen Plan, chan- 
nels 9 k /cs wide. Thus, as double sideband 
A.M. transmission is employed the maximum 
sideband excursion, and hence the maximum 
modulating frequency, is limited to 4} kc /s. 

As the frequencies above 4¡ kc /s may not be 
restored, a low pass filter may prove advan- 
tageous in removing interference above this 
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of an apparatus introducing harmonic distor- 
! don, the intermodulation tones will be 350 c/s 

and 450 c /s. 
It may be proved (Ref. 1) that the ratio of 

the total intermodulation products of the 
second order, i.e. the 350 c/s and 450 c/s tone 
to the second harmonic of the 400 c/s tone is 
2.1¡ for any arbitrary amount of non -linearity. 

This form of distortion causes most unpleas- 
ant harshness, and cannot be eliminated once 
present in a signal. 

However, if the signal level handled by each 
stage in the amplifying installation be kept 
low such distortion need not be introduced into 
a signal, and hence will not be considered 
further. 

Thus it will be seen that for the purposes of 

frequency, such as the 9 kc /s whistle due to 
beating of adjacent carriers. However, a 
B.B.C. Official has informed the writer that 
on certain programmes, e.g. concerts, a fre- 
quency spectrum extending to 10 kc /s is 
transmitted. In this case a sharp cut -off 
filter is not advisable and if any cut is found 
desirable, i.e. to remove 9 kc /s whistle, a roll - 
off from 5 -7 kc /s at 6 db per octave or more, 
but preferably less than 18 db per octave to 
reduce high frequency phase shift, will he 
necessary. A variable slope filter may prove 
an asset. 

Further distortion may be engendered by 
reason of deficiencies in the radio feeder unit. 
A loss of higher modulation frequencies occurs 
due to partial removal of the sidebands carrying 
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these frequencies by sharply tuned RF and IF 
circuits. 

It may be possible to remedy this by re -trim- 
ming the feeder unit; however, with appropriate 
design this fault should not occur. The writer 
intends to contribute an article dealing with 
radio feeder units in a future issue. 

Another source of distortion occurs at high 
modulation percentages due to inequality of 
the AC and DC loads of the detector (Ref. 2). 
This clips peaks, thereby producing non - 
linearity distortion. Such distortion may bê 
minimised by increasing the grid resistor of 
the following stage and tapping the coupling 
capacitor down the diode or other detector 
load resistor. 

Apart from these distortions, frequency dis- 
tortion due to loss in land lines, faulty 
equalisation and loudspeaker characteristics 
may occur. In addition, lack of musical 
balance may well be present on account of +bad 
microphone siting. Correction for such faults 
must be largely empirical and often dictated 
by ' aesthetic considerations. As, however, 
equalization is "usually performed with respect 

to a reference frequency of 1000 c /s, which 
frequency is sufficiently near 707 c/s the 
geometric mean of the usual frequency range 
for high quality equipment, i.e. 25 c /s -20 kc /s, 
to be considered the frequency dividing bass 
from treble, it is thus a suitable frequency 
about which to vary the response. 

Boost and cut of both treble and bass are 
required, and these may be achieved by two 
means of variation, variable extent of boost 
or variable slope of boost, giving character- 
istics as in Fig. 2 (a) and Fig. 2 (b), only high 
frequency boost being shown, bass and HF 
cut characteristics being similar. 

It is a debatable point which of these 
characteristics is the most suitable for general 
use. The writer, after comparative tests, has 
come to the conclusion that for bass compensa- 
tion a variable slope control is most advan- 
tageous. A bass control to the modified 
" Williamson " circuit (Refs. 3 and 4) is suit- 
able for this usage, and if desired the associated 
treble control may be incorporated as in 
Figs. 3a and 3b. 

This treble circuit, according to Williamson, 
gives constant slope of boost and cut with a 
variable crossover frequency; however, as the 
resistor R5 forms with the left hand portion of 
Potentiometer R4 a potential divider, a steplike 
response is introduced where the maximum 
height of the step decreases at low levels of 
boost or cut giving a response as in Fig. 2C. 
This response is comparable with the variable 
slope response and is a most desirable character- 
istic. 

It is, however, possible to combine the steep 
cut filter mentioned earlier with a variable 
slope filter employing suitable cut frequencies. 
This may be done by means of an amplifier 
employing a frequency selective feedback loop 
incorporating parallel -T or similar networks, 
and, indeed, at least two commercial pre- 
amplifiers employ such a circuit. The writer 
is not aware how this is accomplished com- 
mercially; however, it appears that a potentio- 
meter in shunt with the bridge when arranged 
in a circuit such as " Williamsons " (Ref. 3) 
should accomplish this end and, indeed, appears 
to produce the desired effect although no 
measurements have been taken to substantiate 
aural impressions. 

[To be continued 
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A 

FIG. 3 

Opportunities 
in New Zealand 

RC 130A 

Applications are invited from experienced 
ex- R.A.F. personnel for a limited number 
of vacancies in the ground trades of the 
Royal New Zealand Air Force. 

Age Limits 21-40 years, preferably single. 
Free passages to New Zealand and excellent 
conditions of service. Pay from £7.10.0 to 
£11.11.0 per week, according to rank and 
trade, plus free rations and quarters. 

GROUP A: Airframe Fitter, Armament 
Fitter, Electrical Fitter, Instrument Fitter, 
Radio Fitter, Synthetic Trainer Fitter. 
GROUP B: Aircraft Finisher, Armament 
Mechanic, Electrical Mechanic, Instrument 
Mechanic, Radio Mechanic, Synthetic Trainer 
Mechanic. GROUP C: Clerk General Duties, 
Clerk Pay Accounting, Clerk Stores Account- 
ing, Firecrew, Librarian, Nursing Orderly, 
Supplier. GROUP D: Aircrafthand, Mess 
Steward. 

JOIN THE 
ROYAL NEW ZEALAND AIR FORCE 
Write to the Senior Personnel Officer (Dept. R.C.) 
R.N.Z.A.F. Headquarters, Adelphi Building, John Adam 
Street, Strand, London WC2 for further information. 

A VALUABLE BOOK 
which details the wide range of Engineering and 
Commercial courses of modern training offered by 
E.M.1. Institutes -the only Postal College which is part ore world -wide Industrial Organisation. 
Courses include training for: 
City and Guilds Grouped Certificates in Telecommunications; 
A.M.Rrit.I.R.E, Examination, Radio Amateur's Licence, Radie S. 
Television Servicing Certificates, AV1/ General Radio and Television 
Courses, Radar, Sound Recording, etc. HOME 
Also Courses In all other branches of EXPERIMENTAL 
Engineering. KIfS NOW 

R AVAILABLE 

E M 1-f -POST NOW------ - 
Please send, without obligation, the 
FREE book. - E.M.I. Institutes,' 
Dept. 179k, 43 Grove Park Road, 

Chiswick, London, W.4. 

Institutes 
associated with 

MARCONIPHONE 
COLUMBIA 

H.M.V. ETC. 
Nome 

t Address Courses .e per i 
month from onth 1 
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Lawrence 
will fix it! 

ANYTHING for Railway Modellers 
or Wireless Amateurs 

MOTORS, GENERATORS, from 
L1.10.0. 

ROTARY CONVERTERS fully Noise 
Suppressed from E2.0.0. 

TRANSFORMERS, RECTIFIERS, 

METERS, VALVES, from 6/ -. 

QUICK REPAIR SERVICE 

S.A.E. for LIST 

Lawrence Frankel 
MAIL ORDER 

134 Cranley Gardens London N IO 

Telephone TUDor 1404 

G4GZ's Bargains 
SPECIAL VALVE OFFER ! ! ! 6SH7 Metal tubes slightly 
soiled ex- equipment, 4 for 9/6, 27/6 doz. all guaranteed. 
OZ4, 4/ -, 3D6, 3/6. 617G, 615GT, VSI IOA, 6/6. IRS, 155, 
174, 6F6G, 2A3, 8 /6. 3V4, 5Z4M, 5Z4G, 6F6M, 6V6G, 
12A17, 12AÚ7, I2AX7, MUI2/14, 25L6GT, 9/6. 6F7, 
6SQ7M, 6SL7GT, 10/6. 6K8G, 12SQ7GT, 12/6. IG6GT, 
ILNSGT, ILDSGT, 6/ -. 955, 854, 956, 5/ -. 
Wafer switches 4 -bank (each bank 2P 4W; Total 8P 4W) 
4;6 ea. Cer. EF50, 807, v /hldrs. 11- ea., 10)- doz. Double 
tire. jack plugs and sock., 216 pr., 24/- doz. .01 mfd mica 
conds. 6d ea., 5/6 doz. 2mfd I500v wkg. Mansbridge, 41- ca. 

TAPE RECORDING -(see last month's advt.) 
IT'S WORTH REMEMBERING that all goods are despatched 
per return of Post. 

J. T. ANGLIN 
160 CLEETHORPE ROAD GRIMSBY LINCS 

Telephone 56315 

A DCOLA 
(Regd. Trade Mark) 

SOLDERING INSTRUMENTS 

Reg. Design No 860302 
(Brtish, U.S. and Foreign Patents 

Designed for wireless assembly and Maintenance 
Supplied for all volt ranges from 6/7v to 230/250v. 

3/16" Dia. Bit Standard Model 22,16 

Sole Manufacturers ADCOLA PRODUCTS LTD. 
Sales Office and Works: Cranmer Court, 

Clapham High St. London SW4 (MAC 4272) 

Small Advertisements 
Reader's small advertisements will be accepted at 

2d per word, minimum charge 2/ -. Trade advertise- 
ments will be accepted at 6d per word, minimum charge 
61 -. 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 200 copies Short Wave News, Short Wave 
Listener, SW Magazine, Practical Wireless, etc. 
Wanted R1116. Phillips, St. Mary's Lane, Dillon, 
Wilts. 

FOR SALE AR88, with matched loud speaker and 
Antenna Tuning Unit BC306A. Come and try it out 
for yourself at Flat 5, Number I Mapesbury Road, 
Willesden, N.W.2. 

FOR SALE Copies Short Wave News /Radio Amateur. 
Volume 1 less 2 and 3. Volumes 2, 3, 4 and 5 complete. 
Vol. 6 less IO and I I. Vol. 7 less No. 4. Also Radio 
Constructor Vol. 4, Nos. 6, 7 and 8. Offers. ISWL/ 
G2747, 35 Grove Road, Solihull, Birmingham. 

WANTED Amateur requires car radio cheap, faulty 
considered, also test equipment. 10 Oakgrove, 
London, S.E.20. 

FOR SALE 105 copies Practical Wireless, Jan. 44- 
Dec. 52. 33 copies Radio Constructor, March 
Dec. 52. Offers. S. Clements, 17 Semple Street, 
Burnbank, Lanarkshire. 

FOR SALE Ex 103A Receiver, self -contained mains 
battery vibrator power supply, 6 valve supersonic 
heterodyne circuit, 1.7 Mcs. -7.5 Mcs, two ranges, 
ideal for Top Band and Field Days. New with hand- 
book, £6 or near offer. Mr. Pays, 146 Oaklands 
Road, IIanwell, London, W.7. 

FOR SALE Radiocraft Preselector, two stage 6SG7- 
6SK7, brand new. Offers. H. James, 448 East 
Prescot Road, Liverpool. 

FOR SALE CR100 Receiver in good order. £17 or near 
offer. Carriage paid. Rowlands, "Theta," SL 
Georges Crescent, Deganny, Caerns. 

MAGNETAPE Recording Deck. Little used. 7}- 
15 I.P.S. 19 "x 12 ". Black perspex panel. Fast 
rewind. Low imp heads. £10 carriage paid. Box 
No. CI08. 

WANTED Circuit diagram or any information for 
ex -Govt receiver type R- 4 /ARR -2. Hill, 1 Hardwcn 
Avenue, Lea, Preston. 

FOR SALE BC342M good condition £14. 1355 twin 
channel with RF26 £4. Another single channel 
RF25 £2. R3206 complete £2. BC624 £2. CV22 
10 / -. Various ex -Govt valves, state wants. Barron, 
20 Second Avenue, Halifax, Yorks. 

(Continued on page 437) 
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Small Advertisements 
(Continued from page 436) 

FOR SALE Quality Amplifier, 6F5- 6F5 -2, 6J5 ( Splitter), 
PP 6V6's triode connected -5 watts output. Provision 
for Radio. Price including 12" "P40" Speaker 
£12110/ -. P. Nevard, Transmitter Station, RAF 
Hullavington, Chippenham, Wilts. 

WANTED Time base kit, Premier preferred. 74 Oxford 
Road, Waterloo, Liverpool 22. 

WANTED To buy or loan. Service Manual for Murphy 
A.50.C. Box No. C106. 

FOR SALE Clifton low impedance head with matching 
input transformer £215 / -. Haynes wire wound focus 
coil F9I2H 15 / -. Gilbert, 70 St. Andrews Drive, 
Stanmore, Middx. 

FOR SALE 115A Receiver. I RF52 set with built -in 
signal xtal check, 13 valves, range 1.25 -16 Mes. I Ben - 
dix Ru 19 receiver 500 kcs -15 Mcs. I Rx 18 set, 
t RF 24 converter. 1 AFV38 Tx Rx with 1134 Ampli- 
fier. Above sets complete with power packs, 3 speak- 
ers, 3 sets of phones. Buyers collect. W. Turner, 
70 Addiscombe Road, Croydon. 

FOR SALE Radio Course £3/10/-, also Modern Practical 
Radio and 7'elevision £2/10/ -, as new. A. Wareham, 
72 Amberlcy Road, North End, Portsmouth. 

FOR SALE Viewmastcr Console 9" £27/10/ -. AVO 
Electronic Testmeter £30. Taylor 
ator £8/10/ -.. Tamsa Recording Heads H /Track 
£21101- pr. Caxtons Modern Radio and TV £3. 
VCR97 no cut -of 251 -. VCR138 15/ -. EHT trans 
2.5 kV 25/ -. All as new. Cossor 6" TV working 
£10. VCR97 TV on EE chassis, 2 Magnifiers, giving 
10" picture, perfect £20. J. Conway. 46 South Eaton 
Place, London, S.W.1. 

EXPERIENCED AMATEUR CONSTRUCTOR (Local) 
wanted to modernise radio chassis of old but excellent 
H.M.V. radiogram in Hampstead. Modernisation 
rather than replacement dictated by mechanical control 
arrangements. The transformers. chokes and receiver 
O.K. but auto transformer to be wound to step up 
heater voltage to 6.3. Valves will be provided and £10 
offered for interesting job. Write in first instance to 
J. Lyon Warnock, 19. Charlotte Road. Birmingham 15. 

SELLING OUT All post free. 807 8/6, 5R4GY 8/ -, 
6SH7 416, SP6I 4/6, 6SK7 5/6, 6F8 516. Few other 
types, list free. Parcels containing fuses, valve - 
holders, wire, sleeving, cable markers, condensers, 
resistors, trimmers, nuts, bolts, washers, switches, 
etc. Genuine o0er. George, 164 West Street, 
Gorseinon, Swansea. 

WANTED Resistance Box. Please give full particulars 
as to type and price to: Bellamy, 506 Loughborough 
Road, Birstall, Leicester. 

FOR SALE Valradio DC /AC Vibrator Convertor, input 
200 /250v, output 190/240v at 100ma. Offers to Box 
No. C109. 

FOR SALE Qualtape Desk -unused. Fitted Formica 
top label and engraved labels, also mechanical motor 
switching. £7 or near offer. Brown, 27 The Drive, 
Wallington, Surrey. 

HENRY'S 
5 HARROW ROAD LONDON W2 

Open Mon. to Sat. 9 -5.30 (Thurs. I p./n.) 

Telephone PAD 1008/9 and 0401 

SPECIAL VALVE OFFER 
Pen EF50 Brand New (Ex- Units) 55/- set. 
SET OF 5 MAINS VALVES 
6K8CT, 6K7GT, 6Q7G, SZ4, 6V6G or KT6I, at 42/6 Set. 
SET 5 AC /DC VALVES 
6K8GT, 6K7G, 6Q7G, 25Á6G, 25Z6G at 421'6 Set. 
SET 5 AC /DC VALVES 
6A7G, 606, 6C6, 43, 25Z5 at 42/6 Set. 
SET 5 AC /DC VALVES 
12K8GT, I2K7GT, 12Q7GT, 35Z4GT, 35L6GT or 50L6GT 
at 4216 Set. 

SET 5 AC /DC VALVES 
I2SA7GT, I2SK7GT, I2SO7GT, or I2SR7GT, 35Z4GT, 
35L6GT or 50L6GT at 42/6 Set. 
SET OF 4 BATTERY MINIATURE 1.4v. VALVES 
1R5, 155, IT4, 154 or (354 or 3V4) at 32/6 Set. 
SET OF BATTERY VALVES 2 volt MAZDA TYPES 
TP25, HL23 /DD, VP23, PEN25 or QP25 at 27/6 Set. 
COMPLETE SET OF IO SPECIFIED VALVES FOR 
"PRACTICAL TELEVISION" PERSONAL REC. 
5- 6AM6, 2- 6AKS, I- EA50, I- 616, I- 6J4 and 3BPI C/R 
Tube in case at £5.12.6 Set. 

L.T. RECT'S 
6v. I amp G.E.C. 4/- 

12v. 2} .,mp. Westinghouse 1216 
12v. 4 amp. S.T.C. 17/6 
12v. 8 amp. S.T.C. 32/6 
S.T.C. RECT'S. 
K3/25 650v. I mfa. 4/7 
K3/40 1000v. I m /a. ... 6/- 
K3 /1008,500v. I m /a.... 14/8 
K3 /200 I0,500v. I m /a. 26/- 
H.T. RECT'S 
S.T.C. I50v. 120 m /a.... 4/6 
S.T.C. 250v. 250 m /a.... 18/- 
G.E.C. I m /a. Meter 1 1 / 6 I/6 
RECEIVER R1355. As specified for inexpensive Television. 
Complete with 8 valves VR65 and I each 5Ú4G, VU120, 
VR92. Only 55/- carriage 7/6. Brand new in original 
case. 
RF24 251 -, RF25 25 / -, RF26 59/6, RF27 59/6. 
CATHODE RAY TUBES 
VC97. Guaranteed full picture 40/ -, carriage 5 / -. 
VCR517. Guaranteed full picture 401 -, carriage 5 / -. 
3BPI Suitable for 'scopes 251 -, carriage 31 -. 
Mu -Metal Screens 12/6. 6" Enlargers 18 /6. 
PYE 45 MOOS STRIP. Special purchase of M.O.S. Type 
3583 Units. Size 15" x 8" x 2 ". Complete with 45 me /s 
Pye Strip, 12 valves, 10 EF50, EB34 and EA50, volume 
controls and hosts of Resistors ànd Condensers. Sound 
and vision can be incorporated on this chassis with 
minimum space. New condition. Modification data 
supplied. Price G5, carriage paid. 
INDICATOR UNIT TYPE 182A. This unit contains 
VCR5I7 Cathode Ray 6" Tube, complete with Mu -metal 
screen, 3 EF50, 4 SP6I and 1 5Ú4G 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 79/6. Plus 7/6 carriage. 
VCR517C BLUE AND WHITE 6 }in. TUBE 
This Tube replaces the VCR97 and VCR5I7 without 
alteration and gives a full Blue and White picture. BRAND 
NEW in original crates, 45/ -, plus 51- carriage. 
"WEYMOUTH" 3 -WAVE BAND COIL PACKS 
Short, Med. and Long with Gram. Switch. Brand New 
Miniature type complete with circuit, 1916. P.P. I/6 
Absolute bargain. 

SEND FOR 3d. 28 -PAGE CATALOGUE 
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FRED'S Radio Cabin 
Olympic Coil Packs, 3 Wave Band ... 24/6 
AC/DC Amplifiers ... ... L3.15.0 
AC. TRF Midget Sets ... ... £6.10.0 
Tyana Soldering Irons ... 1619 

Sleeving (12yds.) ... 2/9 
4000 w/w Pot 2/6 
VR54 ... 2/6 
6K, 7K, I0K, 30K, w/w 2 Low Ras. 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, If- ... ... 6 Pin. 6d. 
3 Link Aerial Insulators ... ... ... 6d. 
I", I }" Plastic Tube... ... ... 11- yard 
Yaxley Wafers, 2P., 4w. ... 3d. ea., 216 doz. 
.005/1,000 volt, Tubular Condensers ... 6d 
.5 and .25, 350 volt ... ... 6d. ea., 4/- doz, 
240,0000. 5w., Carbon ... 6d. ea., 4/- doz. 
.0003 T.C.C., Mica Condensers ... 6d. each 

77 NEWINGTON BUTTS 
ELEPHANT AND CASTLE 

LONDON SEI I 

RODNEY 2180 

IKOPATENTS 
L T D. 

Managing Director 
E. G. O. ANDERSON 

Consultants 
RA DIO 
TELEVISION 
ELECTRONICS 

17 CRISP ROAD W6 
RIVERSIDE 2678 

Receiver Chassis 11476. Complete in good order 
less valves, approx. 200 megacycle. 8/6. Post 2.6 

Amplifier Chassis Type 1135, containing 3 valve 
holders, 3 transformers, IOOK potentiometer, 
10 -way Jones Socket. 10 Condensers, 17 resistors 
mounted on small chassis with hinged sides, 9 "x21"x 
3 ". Store soiled, special price to clear. 4 for 10/ -. 
Post 2. -. 

Sound Power Telephones, Admiralty Type, similar 
to G.P.O. type handsets. Will make very efficient 
2 -way inter -com. telephones. No batteries re- 
quired. 27;6 per pair. Post 116. Or complete 
with buzzer, 2 pushes & wiring diagram 32/6. Post 116 

VCR 97 Tubes. Special Offer. Brand new in maker's 
cartons, 25/ -. Post 216. We cannot repeat at this 
price when our present stocks are cleared. 

Direction Finding Frame Aerials. Collapsible. In 
green canvas bag, 4' x 6" long. A real bargain. 616. 
Post 6/ -. 

Loud -Speaker Cases. Attractive black bakelite loud- 
speaker cases to take a 2" speaker with holes for 
wall fixing. Would also make good case for multi - 
meter. Brand new. 31 -. Post I1 -. 

Keying Relays. As used in 1154 Transmitter. Contain 
5 sets of change -over contacts, 2 sets of make 
contacts and 2 24v. coils. Brand new in maker's 
carton. 7/6. Post 1/3. 

List No. 9, containing over 400 ex- 
Govt. items, is now available, price 
6d inland, 1/6 overseas Air Moil 

A. T. SALLIS 
93 NORTH ROAD BRIGHTON SUSSEX 

Telephone BRIGHTON 25806 

DUKE AND COMPANY 
VALVES. Clearance of surplus and salvage stocks. At 11,9: GTIC, ECL80, PM25, 807. At 10/9: PL8I, PL82, 
PL83, PY80, PY82, EF80, 6V6, 5Y3. At 8/9 EY5I, 5Z4, 6K7, EF9I. EL91. 10F1, 6F13, 20D1 At 6/9 3D6, 77, KTW6I, E891, EF92, RKR72, EF50 (XWD). At 5,9: IAS, 
UF41, 12SJ7, 12SH7, 12SK7, TTi I, OZ4A. At 3/9: 4D1, 
6VP133, LP2, AR6. Many others. 
TRANSFORMERS. Mains. Store soiled but resprayed. 
Tested, and guaranteed for three months. 260-0 -260. Two heaters, 6.3V, 3A and 6.3V 1.5A. Tappe 240, 
210, 110. Load 80 m /A. Wire ended. New reduced price 
919. Post 2/ -. 
Standard O.P. transformers to match all normal O.P. 
valves to 2 -5 ohm speech coil. Special salvage price 2/9. 
Post 1/3. 
Plessey standard TV O.P. Transformers, matching to 
2 -5 ohms. 3/9. Post 1/3. 
CONDENSERS. Store soiled. All tested. Two gang, 
.0005 mfd. Standard and half size. Also single tuning 
condensers, .0005 mfd, new and boxed. All at 219 each. 
Post 6d. Special offer of three for 6/ -. 
NICKEL CHROME WIRE. Packed in metal cases with easy run -out mechanism. Two sizes, .014" (50 yard 
reels) and .032" (25 yard reels). 4/6 per reel. Also spring 
steel wire in same sizes, on wooden spools. If- per spool. 
Five for 4/ -. 
RESISTORS. Wire- wound, 1 meg, I per cent accuracy. 
New, Made by I.R.C., 2/9 each. Also Bulgin Super Type 
Resistance Links. Nine sizes, 240 to 30K ohms, all 6d. each. 
PHONE SPEAKERS. Miniature moving coil. Ideal personal extension speakers, or quality microphones) 
40.60 ohms impedance. 2/9 each. Post 6d. 
Stamp for complete catalogue. C.W.O. or C.O.D. 

621 ROMFORD ROAD LONDON EI2 
Money back guarantee. GRA 6677 
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REP 
HIGH GAIN 

DUAL RANGE 

COIL WITH 

REACTION 

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

COMPLETE 

WITH 

2 BATTERY 

AND 

2 MAINS 

CIRCUITS 

Radio Experimental Products Ltd. 
33 MUCH PARK STREET 

COVENTRY 

Small Advertisements 
continued 

TRADE 

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

FREE 1 Brochure giving details of Home Study Train- 
ing in Radio, Tel vision, and all branches of Electron- 
ics, Courses for the Hobby Enthusiast or for those 
aiming at the A.M. Brit.I.R.E. City and Guilds 
Telecommunications R.T.E.B., and other 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.). 

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

ARE YOU STUCK ? Try Laurence for any parts. 
S.E.A. for list. LAURENCE, 134 Cranley Gardens. 
N.I0. 

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

LOOK VALVES 12AT7, 12AX7, 12AÚ7, 6J6, 6CH6, 
6ßW6, 9 / -. 6AM6, 6BA6, 6X4, 7/6. 6ÁL5, RI0, 
EY91, 6/6. EF92, 6C4, EAC91, 3A4, 1L4, 6 / -. 
A. A. W. Skillman, 74 Franchise Street, Weymouth. 

continued on page 440 

TRANSFORMERS. -Manufactured to our specification 
and fully guaranteed. Normal Primaries. 425 v. -0-425 v. 
200 m.a., 6.3 v. 6 a., 6.3 v. 6 a., 5 v. 3a., 0-2-4-6.3 v. 3 a 
ONLY 72/6. 425 v.-0-425 v. 200 ma., 6.3 v. 4 a., 6.3 v. 
4 a., 5 v. 3 a. ONLY 50 / -. 350 v. -0-350 v. 160 ma. 
6.3 v. 6 a., 6.3 v. 3 a., 5 v. 3 a. ONLY 42/6. 250 v.-0-250 v. 
100 ma., 6.3 v. 6 a., 5 v. 3 a. ONLY 32/6. The above 
are fully shrouded. upright mounting. Universal 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 shrouded, drop through 260 v. -0 -260 v. 
70 ma., 6.3 v. 3 a., 5 v. 2 a., ONLY 1616. The following 
are upright mounting. EHT for VCR97 Tube, 2,500 v. 
5 ma., 2 v.-0-2 v. 1.1 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 
7,000 v. 5 ma., 4 v. I a. ONLY 82/6 
PLEASE ADD 1/6 PER TRANSFORMER POSTAGE. 
TRANSFORMER, for use on trains, models, etc., 
giving outputs of 3 v., 4 v., 5 v., 6 v.. 8 v., 9 v., 10 v., 
12 v., 15 v., 18 v., 20 v., 24 v., 30 v., at 2 amps from normal 
mains input. ONLY 1716 (postage If -). 
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 Ib. ONLY 42/6 
(postage. etc., 2/6). 330 v. -0-330 v. 100 ma., 4 v. 3 a. 
Weight 7 Ib. 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 combina- 
tion of windings will give various voltages at high current. 
Weight II lb. ONLY 35/- (postage etc., 2/6). L.T. 
6.3 v. 7.7 a.. 4.2 v. 2.5 a., 4 v. I a. ONLY 19/6 (postage 
I /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 WC1 
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. 

Get the hest from 
your Records... . 
Battery Amplifiers, complete with 2 Valves for use as 

Intercom. or, with slight modification, as Gram Amplifier. 
In Metal Case 7 "x4# "x4r with instructions. 15 /- each'. 
Condensers, block, paper SMfd., 3Mfd., 750Volt Wkg: 

5/- each 
R.F. Units No. 24. Complete with valves 18/6 each 
R.F. Units No. 24. Less valves IOf- each 

Hand Mikes, Tannoy Power Carbon, with Press to Talk 
Button. 3/6 each. 

Crystal Diodes, ideal for Xcal Sets,3 /6 each. 

Switches, 3 -Pole, 4 -Way Yaxley with knobs Ex. Equip- 
ment), 2/- each. 

NORMAN II. FIELD 
Dept. D.3. 68 HURST STREET BIRMINGHAM S 
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CLYDESDALE 
Ex Services Electronic Equipment 

MFG. BANKRUPT STOCK BARGAINS 
TUBULAR ELECTROLYTIC CONDENSER 

(Ali. Can) 
C pacity 8 -16 mid. Max. Wkg. 450 volts. 
Clip mtg. Ht. 2; in. dia. 1.1 in. Aluminium Case. 
ASK FOR 4/6 Clip POST 
No. B /H918 Each 4d extra 3d 

ION TRAP MAGNET ASSEMBLY 
Type IT/6 by ELAC for tube with 35 mm. 
neck diameter, such as Mullard MW3I /16, etc. 

ASK FOR POST 
No. B /H919 3 /Each 6d 

SPARES KIT 
for R.C.A. Type TEI49 Crystal Wavemeter 

A wood case, dim.: I I} "xl0 } "x4 ", containing Crystal (in 
holder) 1,000 kcs. plus and minus .005 per cent. (V. cut low 
temp. coefficient); 2 Variable air trimmers, 9 fixed capaci- 
tors, 2 Rotary switches. 2 -pole, 2 -way, 5 -fixed resistors 
A.F. Transformer, A.F. Choke, Variable Inductance, 2 
fixed inductances, S.C.C. Jack, Valveholders I.O., 4 Knobs 
Terminal, 4 -pin Plug. etc. 
ASK FOR 
No. B/H917 49 /6Each 

CARRIAGE 
PAID 

NEW LIST No. 8D gives details and illustrations of ex- 
servito and other items. Price 1/6. (Credited on first 
10 / purchase). 

Order direct from: Telephone SOUTH 270619 

CL YDF.,SDALE SCóPrró 
2 BRIDGE STREET GLASGOW C.S 

Branches in Scotland England and North Ireland 

We are sorry . . . 

that we cannot repeat our December publicity 
offer, but as we are continually being asked for 
the L.M.S.2 coil -pack together with the specially 
matched pair of I.F. transformers we are now 
offering a parcel comprising these items. The 
price is surprisingly low at E2.7.6 post paid. 

L.M.S.2. Miniature Coil Pack 
38/6 Post & Pkg. 1/6 

*3 wave band. 
*High quality- outstanding performance. 
*Only 5 wires to solder -one nut to tighten. 

Miniature 465Kc. I.F. Transformers 
12/ Post & Pkg. (/ 

*Specially matched to L.M.S.2. Coil unit. 

Supplied Separately or in bargain parcel. 

5' Loud Speakers brand new nearly all sold 
last few 11/6 post paid 

DEAL COMPONENT CO. 
105 Evering Road N16 

Small Advertisements 
(contined from page 439) 

Announcement 
New Service for the Amateur and Experimenter 

A stamped addressed envelope will bring you details of the 
new series of blue- prints of aerial tested circuits, from 
single valve to six and seven valve super-bets. In the 
near future, kits of parts will be offered, both for the 
home constructor and the Amateur Transmitter and 
Receiver. Coming off the drawing board shortly is a 
simple Communications Receiver circuit. Further 
announcements will be made shortly concerning equip- 
ment for the T(V home constructor, including wide 
band pre -amplifiers etc., at prices which will be right 
for your pocket. Get your name and address on the 
files NOW by sending your S.A.E. to J.H.G. Box 
No. C107. 

AMATEUR STATION RECORD CARDS. 6 "x4 ". 
best quality card, for recording that OSO and full 
details of the contact. An invaluable aid to quick 
reference of stations worked etc., 3( per 100 from 
Data Publications, 57 Maida Vale, London, W.9. 

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

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

JOIN THE ISWL. Free services to members including 
QSL Bureau, Translation, Technical and Identification 
depts. Dx certificates, contests and activities for the 
SWL. Monthly magazine' MONITOR' duplicated, con- 
taining articles of general interest to the SWL and League 
member, 10/6 per annum, post free. ISWL 1-EQ. 
86 Barrenger Road, London, N.10. 

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. R.C., BCM! 
EDHWA, London, W.C.I. 

BLUEPRINTS. High Gain 10 Metre Converter, with 
a de -luxe circuit comprising EF9I RF stage, ECC9I 
double triode mixer and oscillator, EF92 IF amplifier, with stabilised voltage supply via a 7475. Is 8d 
post free with full instructions. A.S.W.P., 57 Maida 
Vale, London, W.9. 

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. A.S.W.P., 57 Maida Vale, London, W.9. 

Miller's " PANE " -the air drying black crackle enamel. 
From dealers 3s 6d jar or direct 4s 6r /including postage. -8 Kenton Park Crescent, Kenton, 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. 

an 
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¡-CL YDLSDALE 
Ex Services Electronic Equipment 
MFG. BANKRUPT STOCK BARGAINS 

TUBULAR ELECTROLYTIC CONDENSER 
(Ali. Can) 

C packy 8 -16 mfd. Max. Wkg. 450 volts. 
Clip mtg. Ht. 21jin. dia. 1% in. Aluminium Case. 
ASK FOR 4/6 Clip POST 
No. B/H918 ! Each 4d extra 3d 

ION TRAP MAGNET ASSEMBLY 
Type IT /6 by ELAC for tube with 35 mm. 
neck diameter, such as Mullard MW3I /16, etc. 

ASK FOR POST 
No. 13/H919 3/ Each 6d 

SPARES KIT 
for R.C.A. Type TEI49 Crystal Wavemeter 

A wood case, dim.: Ill "xI0l "x4 ", containing Crystal (in 
holder) 1,000 kcs. plus and minus .005 per cent. (V. cut low 
temp. coefficient); 2 Variable air trimmers, 9 fixed capaci- 
tors, 2 Rotary switches, 2 -pole, 2 -way, 5 -fixed resistors 
A.F. Transformer, A.F. Choke, Variable Inductance, 2 
fixed inductances, S.C.C. Jack, Valveholders I.O., 4 Knobs 
Terminal, 4 -pin Plug, etc. 
ASK FOR 49 / 6 CARRIAGE 
No. B /H917 Each PAID 

NEW LIST No. 8D gives details and illustrations of ex- 
service and other items. Price 1/6. (Credited on first 
10( purchase). 

Order direct from: Telephone SOUTH 2706/9 

CLYDESDALE CO. trLDY. 

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

We are sorry . . . 

that we cannot repeat our December publicity 
offer, but as we are continually being asked for 
the L.M.S.2 coil -pack together with the specially 
matched pair of 1.F. transformers wo are now 
offering a parcel comprising these items. The 
price is surprisingly low at 62.7.6 post paid. 

L.M.S.2. Miniature Coil Pack 
38/6 Post & Pkg. 1/6 

*3 wave band. 
*High quality -outstanding performance. 
*Only S wires to solder -one nut to tighten. 

Miniature 465Kc. I.F. Transformers 
12/ Post &Pkg. (/ 

*Specially matched to L.M.S.2. Coil unit. 

Supplied Separately or in bargain parcel. 

5" Loud Speakers brand new nearly all sold 
last few 11/6 post paid 

DEAL COMPONENT CO. 
105 Evering Road N16 

Small. Advertisements 
(continued from page 439) 

Announcement 
New Service for the Amateur and Experimenter 

A stamped addressed envelope will bring you details of the 
new series of blue- prints of aerial tested circuits, from 
single valve to six and seven valve super -hets. In the 
near future, kits of parts will be offered, both for the 
hone constructor and the Amateur Transmitter and 
Receiver. Coming off the drawing board shortly is a 
simple Communications Receiver circuit. Further 
announcements will be made shortly concerning equip- 
ment for the T/V home constructor, including wide 
band pre -amplifiers etc., at prices which will be right 
for your pocket. Get your name and address on the 
files NOW by sending your S.A.E. to J.H.G. Box 
No. C107. 

AMATEUR STATION RECORD CARDS. 6 "x4 ", 
best quality card, for recording that QSO and full 
details of the contact. An invaluable aid to quick 
reference of stations worked etc., 3/ per 100 from 
Data Publications, 57 Maida Vale. London, W.9. 

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

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

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

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. R.C., BCM/ 
EDHWA, London, W.C.I. 

BLUEPRINTS. High Gain 10 Metre Converter, with 
a de -luxe circuit comprising EF9I RF stage, ECC91 
double triode mixer and oscillator, EF92 IF amplifier, 
with stabilised voltage supply via a 7475. Is 8d 
post free with full instructions. A.S.W.P., 57 Maida 
Vale, London, W.9. 

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. A.S.W.P., 57 Maids Vale, London, W.9. 

Miller's " PANL " -the air drying black crackle enamel. 
From dealers Is 6d jar or direct 43 6d including postage. -8 Kenton Park Crescent, Kenton, 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. 

AM 
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Presenting- THE "MA X I M I T E" 
A SUPER MODERN MINIATURE TRANSPORTABLE RADIO RECEIVER USING 

LATEST HIGH PERFORMANCE MIDGET VALVES AND COMPONENT, 
SIZE ONt v, 6in. long. 3lin. high 

21in. nJc. 
AvDC SL PERHET WITHOUT LINE 

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

1 
/nti 

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 
GOOD SELECTIVITY 
HIGH STABILITY 
POWERFUL OUTPUT 

Can be carried in a car or coat pocket and plugged into any mains supply from 100 v. co 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 romponents and over 10.000 valves. HUNTS. T.0 C., WEYMOUTH, JACKSON, WESTINGHOUSE, W.B., WHARFEDALE, HAYNES, COLVERN, ELSTONE, MORGANITE, ERIE. BULGIN, etc. ALL VIEWMASTER PARTS STOCKED I-OR IMMEDIATE DISPATCH. 
" YOU CAN RELY ON US" 
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RADIO S I:IiV Il'ING CO. 
Our No. II Catalogue, price 6d., Post Free. Postage: 
Over 42 free. below 101 -, 6d.; LI, 9d.: L2, IJ -. 

444 WANDSWORTH ROAD CLAPHAM 
LONDON SW8 Telephone MACaulay 1455 
77.77A, 168, 169 Buses. S.R. Station Wandsworth 
Road. Open till 6.30 a.m. I o'clock Wednesday 

RADIO BOOKS 
VALVE TECHNIQUE (RSGB) 

RECEIVERS (RSGB) . . 

TELEVISION INTER- 
FERENCE (RSGB) . . 

SIMPLE TRANSMITTING 
EQUIPMENT (RSGB) . 

RSGB CALL BOOK . . 

3/9 WORLD RADIO HANDBOOK 
(O. Johansen). . . 8/9 

I -IOW TO LISTEN TO THE 
2/3 WORLD (O. Johansen) . 1/1 I 

2/3 INEXPENSIVE TELEVISION 
(ASWP Ltd.) . . . 2/8 

TV FAULT FINDING (ASWP 
Ltd.) . 5/3 

3/9 

3/9 

WORLD RADIO VALVE 
HANDBOOK (O. Johansen) . 11/9 

Above prices inclusive of postage, etc. 

DATA PUBLICATIONS 
Lyon Court 57 Mailla Vale London W9 Telephone CUN 6518 
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RADIO CONSTRUCTOR 

FAULT FINDING 

.eruae,a Meters", 4t a 
a r.w, farm. 

.r 'vrv 

" . A book that should be 
in every television dealers service 
workshop, and in every home- construc- 
tor's, for that matter." 

Journal of the Television Society 

. . The book will undoubt- 
edly be of value to TV service 
engineers, particularly those who are 
not fully experienced in translating 
the appearance of faulty pictures into 
the necessary adjustments or receiver 
fault location." 

Wireless and Electrical Trader 

TV FAULT 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 MAMA VALE LONDON W9 Telephone CUN 6518 

Published by Data Publications (Amalgamated Short Wave Press Ltd.) 57 Plaida Vale Paddington 
London W9 Printed by A. Quick and Company Limited Oxford House Clacton -on -Sea 
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