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cational films I Films are now in use 
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medical work, and business pro
paganda. There are cinemas devoted 
almost entirely to educational pictures. 
Such is the trend to-day, and so great 
is the interest in this form of cinemato
graphy, that there has been an insistent 
demand for an independent magazine 
devoted entirely to the subject. 

THE EDUCATIONAL FILM RE
VIEW is designed to help and serve 
all those interested in and connected 
with the development of the cinema for 
educational purposes. No. t of this 
new monthly is on sale to-day, at news
agents and bookbtalls, price 6d. 

N°1 OUT TO·DAV 

A womaJl pn)s ror tbt! re· 
c:overy of ht!r husband. From 
a film deallnll wltb the 

customs Of Java. 

SPECIAL 
CONTENTS 

O F No. I 

SCHOOL filMS ANO 
SCHOOl OISCIPLINE 

A provex&U•• &rUde 
whld> >houkl bo rud 
by aJI lntcrencd In 
eduC3donlll work. 

THE AU1 ANO THE 
CHURCHES 

How the dnema a:uc .. 
cecdcd when evcrythln& 
che had fuled. 

FILMING YOU!!. OWN 
BUSINESS 

An impOrtant a.rtlde In 
the Industrial filii' sec
tion. 

M INO OR THE EMOTIONS 
Some constructive 
thou&hts on a recent 
demon.Jtratlon of edtJca. 
tlont.l filmt In London. 

11 

Sct'ltt! from " Win$s onr 
~.nrtsl " - tbe rnm or tb~ 

rumous Evtre!it lll~hl. 

N lilthe w11rrlor8 In Africa. 
The lllmll from whlcb these 
pictures ftre r eprOOured an 

discussed In No. I o f 
TI IIl ~:DtJCATIOSAJ, FIL~1 

RF.V I F.W. 

MONTHLY 

Gw. Nrii'J~ 11 I.M 



r---·--·----·---·--·------------··=· 
Wireless Magazine 

Technical Editor: AND MODERN TELEVISION Assistant Editor : 

G. P. KENDALL, B.Sc. Vol. XXI APRIL, 1935 No. 123 T. F. HENN. 

Edited by Percy W. Harris, M.I.R.E. 

FOR THE CONSTRUCTOR 
THE 1935 A.C. STENODE. Designed for 

"W.M." by Paul D. Tyers .. 
MOHE ABOUT THE" H.K." FOUR. By G. P. 

Kendall, B.Sc. , . . . . . . . 
OPERATING THE STANDARD FOUR-VALVE 

SHORT-WAVER. By G. Howard Harry .. 
IMPRESSIONS OF THE STANDARD FOUR-
V/\LVE SHORT-WA\ER • • . • • • 

TL'~~·HNG GuJDE TO THE" H. K.'' Foun 

TECHNICAL ARTICLES 
.\LL ABOUT 1935 CAR RADIO SETS. By G. P. 

Kendall, B.Sc. . . 
hiPROVING QUALITY WITH A TWEETER. By 

PH~B~~ono~·~MPLIFICATION. . ily G. 
HOWARD llARRY . . . . . . . . 

HINTS FOR THE SERVICE EI'OGINEER. By G. P. 
Kendall, B.Sc. . . . . 

TUNING AND SELECTIVITY. By Pcrcy W. 
Harris, M.I.R.E ... 

171 

190 

225 

228 
2}3 

167 

193 

198 

201 

208 

Contents 
STA>iDARD VALVE-HOLDER CONNECTIONS . . 216 
OUR TESTS OF THE NEW SETS. By the "W.M." 

Set Selection Bureau 217 
EKco AC85 SUPER-HET • . 219 
G.E.C. DROITWICH SUPER FIVE 220 
PYE SE/AC/CONSOLE SUPER-HET 221 
AMPLION RADIOLUX A.C. RADIOGRAM 222 
PHILIPS FIVE-EIGHTY 223 

TESTS OF NEW APPARATUS 237 

GENERAL ARTICLES 
OuR APRIL IssuE The Editor's Page 163 
CAn RAmo IN 1935. By the Editor . . 165 
B.B.C. PLA:-IS FOR JUBILEE YEAR. By T. F. 

Henn . . . . 178 
STOKOWSKI'S VIEW . . . 200 
REALLY" STRAIGHT-LINE" . . 200 
!\lAKE SHORT-WAVE LISTEI'OISG Yot:H 

HOBBY I By J. Godchaux Abrahams 203 

MR. EVERYMAN'S WIRELESS ]OBS. By R. w. 
Hallows, M.A. . • . . . • 205 

RADIO NEWS FROM ABROAD. By Jay Coote 213 
HEINIUCH HERTZ . . . . 214 
"W.M." BooK REnEws . . . . . . 224 
NEWS FROM THE RADIO SOCIETIES. By G6QIJ 230 
AVOMINOR COMPETITION . , 233 
WORLD'S BROADCAST WAVELENGTHS 234 
NOTES AND JOTTINGS.. . , , • 235 
DIRECTOR OF TELECOMMUNICATIOI'OS 235 
11'0 TUNE WITH THE TRADE. By EXAMII'OER 238 
COUPONS : INDEX TO ADVERTISERS • • 240 

TELEVISION SECTION 
THE IcoNOSCOPE. By the Editor . • 180 
TELEVISION FACTS AND FIGURES. By Percy 

W. Harris, M.I.R.E. • • 182 
THE INTERMEDIATE FILM PROCESS . . . . 185 
SIMPLE FACTS ABOUT THE CATHODE-RAY TUBE 

By P. Woodward 187 

GRAMO-RAD/0 FEATURES 
RECORDS FOR YOUR RADIOGRAM. By T. F. 

Henn 188 

Subscription Rates: Inland and Abroad, ISs. 6d. per annum; Canada, 13s. 6d. per annum. 
Editorial and Advertisement Offices-"Wireless Magazine," George Newnes, Ltd., Southampton Street, Strand, 

London, W.C.2. Registered at the G.P.O. for transmission by Canadian Magazine Post. 

TEN ACCURATE 
METERS IN ONE 
~ VOLTAGE 

eo-6 milliamps eo-6 volts 
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0-30 " ·0-120 
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RESISTANCE 

:
0-10,000ohmsecJ-60,000ohms 
0-1,200,000" eo-3 megohms 
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, • Total Resistance : 
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Deferred Terms 

A sudden noise-or an equally aggravating 
silence ... inefficiency somewhere in your 
set ! Take your AvoMinor and find out at 

once. The Avol'v!.inor is an investment in 
permanent security, for it is a precision 
instrument, accurate to a critical degree, 
and made to stand up to hard usage and 
even abuse. It is, in fact, a younger brother 
of the famous Avometer, the instrument 
used by all the leading manufacturers and 
their service engineers. With the AvoMinor 

you can test circuits, valves, components, 
batteries and power units with the depend
able accuracy of the technical expert. 

":'here is no substitute for the AvoMinor It is a 
moving-coil combination testing meter-ten accu
rate instruments in one. Supplied in convenient 
case with leads and interchangeable testing prods 
and crocodile clips, and complete instruction booklet 
adequately illustrated. 
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IT PAYS TO INSIST ON 

SIEMENS: 
FULL O'POWER 
RADIO BA TT ERI ES 

..... 

-The designers of the Set definitely 

chose FULL O'POWER 

for their well-known reliability and 

long Service life. 

Obtainable from all Electrical Dealers 

-

SIEMENS ELECTRIC LAMPS & SUPPLIES LTD., 38-9 Upper Thames St., E.C.4 

No matter how good the 
rest of your set may be 
•.. no matter how much 
you spend on your receiver 
... if your Speaker is not 
a Grampian, then you will 
never reach peak perfor
mance. 

T echniciansknow the merits 
of Grampian Speakers. 
Leading Set manufacturers 
use them consistently . 
Could you have greater 
proof than that of their 
superiority ? For what
ever purpose you need a 
Speaker, make it 
Grampian. 

Grampian Electric Dynamic 
Speakers. Standard models, E 1. 

251-

Special Stenode Model, E.IJ5. 

29/6 

BUILDING THE 
STENODE! 

If you are building the Stenode Receiver. beware 
the dangers of substitution. Grampian are 
specified. Only with Grampian will you get the 
best results. 

We are exclusively licensed by the British 
Radiostat Corporation for Amateur Constructed 
Stenodes. 

GRAMPIAN REPRODUCERS L TO., 
STATION AVENUE, KEW, SURREY 

Better service results from mentioning " Wireless Magazine " when writing to advertisers 
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and Modem Television 

The Editor's Page April, 1935. 

Our April Issue 
I T would be most unseemly if we failed to begin 

this month by thanking readers far and near for 
the numerous expressions of appreciation and 

congratulation which have poured into this office 
since the publication of the March number. We 
value those letters . which contain suggestions for 
future numbers and many of these are being acted 
upon immediately. 

To old friends and new, then, thank you for your 
letters! Write again whenever you have suggestions 
to make, for every letter is given the most careful 
consideration. This month the menu, from hors 
d'oeuvres to savoury constitutes, we think, a well
balanced meal. 

In the television section you will find an important 
article, " Television Facts and Figures," which clears 
the air a good deal and will help you to consider this 
rapidly developing art from the point of view of the 
amateur. The Iconoscope-that remarkable device 
which has been adopted in this country by the 
Marconi-E.M.I. group for television work-is des
cribed in simple language, while other features help 
in more senses than one to complete the picture. 

I I ere it may be said, "Wireless Magazine" pro
- poses to devote little space to 30-line television. 

We hold the view that 30-line television has no 
future, practically no entertainment value and little 
relation to the important problems which we must 
face in connection with high-definition television. 

In the past, experiments with low-definition 
television have provided a great deal of interest to a 
number of enthusiastic experimenters, and we should 
be the last to belittle the work this keen band has 
done. But the fact remains that this phase of tele
vision is passing, after having served a very useful 
purpose; and there is no point in prolonging it. 

There is plenty for the amateur to do in studying 
and experimenting in high-definition television, and 
as " 'iVireless Magazine " stands for the new days in 
radio we shall concentrate almost entirely on the 
high-definition type. 

For the home constructor, the " piece de resis
tance " in the menu this month is the 1935 Stenode, 
specially designed for " W.M." by Mr. Paul D. 
Tyers. The Stenodes described in this magazine 
last year were some of the most popular sets ever pub
lished, and in the new model advantage has been taken 
of the wide practical experience gained with the prev-

ious models to improve the performance still further. 
Mr. Tyers is one of the most experienced designers 

of up-to-date wireless receivers and acts as consulting 
engineer to many well-known radio firms. All the 
experience he has gained in this way has been 
placed at the disposal of readers in this new design. 

A s we place high quality of reproduction in the 
forefront of our policy, we strongly advise 

readers to study Mr. P. Wilson's article in the present 
issue on the " Tweeter" loud-speaker. Far too 
many people have become so accustomed to a low 
standard of reproduction that they scarcely realise 
anything better is obtainable; they will change this 
view after studying the article in question. 

A final word. Two or three issues back there 
appeared in " Wireless Magazine " an article, written 
in rather a jocular vein, which seemed to suggest 
that the valves sold to the public by members of the 
British Radio Valve Manufacturers' Association were 
far below the standard of those supplied to the set 
manufacturers, and were, in fact, " left-overs." 

T his article might quite easily be taken more 
seriously than was intended and in fairness to 

the British valve makers we should state that after 
investigation we find that the valves sold through the 
dealers to members of the public are of just as high a 
standard as those sold to set manufacturers. 

Valve prices are very much more reasonable than 
they were, and while at times a valve is found to fall 
somewhat below its published characteristics, so 
occasionally one may run above them. Faulty valves 
slip through at times-it is inevitable with the 
present enormous production-but we have yet to 
hear of a case where a valve found to be faulty in 
manufacture has not been replaced without question. 

Furthermore, we hear fewer complaints from the 
public than from the set manufacturers on the matter 
of faulty valves. 

We hold no brief for any valve manufacturer or 
ring of valve manufacturers, but we think it only 
fair to place on record the result of our inquiry. 

----· ' ....... ·-------·--------------·---·-·------------------
A New A.C. Stenode by Paul D. Tyers-See Page 171 
--·---·-·----·---·------------~-.. ----· --·--·- .... ~· ~·-· ~·------
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MORE AND 

"His Master's Voice" radio instruments have 37 years' experience 
of sound reproduction behind them. They are made in the largest 
radio factory in the Empire. Ahnost every single part is made under 
the one roof, to" His Master's Voice" own design, to suit their own 
exceptional requirements. Five hundred research engineers work 
at Hayes to ensure that, in "His Master's Voice," you get the 
finest value possible in radio to-day. 

RADIO 
THE GRAMOPHONE CO. LTD., 98-108 CLERKENWELL ROAD, LONDON, E.C.l 

Advertisers like to know you " saw it in the ' Wireless Magazine ' " 
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By the Editor 

Car radio can add hours of 
pleasure to your motoring. 
Have you considered it yet ? 
This special article will 
answer any questions you 
may put forward regarding 
its advisability from a safety 

point of view 

The Ekco car radio set fits neutlyinto a. recess on the dashboard 
of the car. This car outfit is unique in that the tuning scale 
is marked in both wavelengths and stations. (Top) A fine 

view of the countryside, the 1•illage of Shere in-Surrey 

CAR RADIO first made its appearance in the 
United States six or seven years ago. It made 
a halting start, for, as usual with a new invention, 

the first products were full of faults, while the public 
was both sceptical as to its value and dubious about 
its influence on the safety of driving. 

The difficulties of production were gradually over
come, the alleged dangers of car radio proved illusory 
and, largely due to the pioneering work of one particular 
firm, car radio soon became firmly established. 

Over here comparatively few cars are as yet fitted 
with radio sets. British motorists are rather con

I Wireless Magazine. AJJril. 19-i] 

Car Radio 
• 1935 tn 

A Boon to the Motorist ! 

adopted radio in his car ? I have put this question to 
dozens of people and not once have I had an affirmatiYe 
answer. 

Another point. Have you ever met a motorist who 
has had a car radio installed and who has subsequently 
removed it ? Again I have yet to receive an affirmatiYe 
answer. 

There is, indeed, so much uninstructed criticism that 
it may be well to traverse the arguments pro and con 
and to see what basis there is for the objections some
times raised. Let us start with the " antis." 

servative, but I venture to predict that 1935 will see ,..-J""'he first argument put forward against car radio is 
a big increase in the popularity of car radio in this that it distracts the attention of the driver from his 
country. First-class sets, specifically designed for proper duties and, therefore, leads to accidents. Let us 
installation in cars, are now available in several examine this carefully. When you are using a wireless 
reliable makes, while those pioneer motorists who set at home why do you turn it on ? As a relaxation, as 
have had such receivers fitted in the last year a quiet amusement, or in a very large number of cases 
or so are rapidly converting their friends by their as a " background." 
enthusiasm. Only occasionally do you turn it on-for example, in 

And here I will ask you a pertinent question. You the case of an important lecture-for the purpose of 
have probably heard criticism of car radio from the paying close attention to what the speaker is saying; 
safety point of view, and you may have discussed the in such a case you do not attempt any other task than 
matter in the tube or the train, but have you ever heard to concentrate upon the particular speech or lecture. 
such criticism come from a motorist who has himself In most other instances you may be doing your work, 

J()') 
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talking to your friends, or performing a-hundred-and
one tasks without any worry whatever. 

Now in the case of a family car you will always or 
nearly always have someone with you. If you are 
driving through the heart Qf a city, in and among a 
maze of traffic, do you start, or allow to be continued, 
a serious discussion on some important scientific or 
legal point with your passenger? Of course not! Nor 
do you in such circumstances turn on the wireless -and 
listen to an important lecture. 

L ong experience of car radio has shown me that it is 
a safety rather than a danger device. Two or three 

passengers all trying to distract the driver from his 
proper task are far more dangerous than any car radio 
set can be in the worst conditions, while the quiet 
background of music that such a receiver can provide 
has a soothing effect on both driver and passengers 
alike. 

And this answer is not purely theoretical. I am 
speaking from personal experience, and although 
millions of car radio sets are in use throughout the 
world I have not yet heard of a single case where the 
car radio has been shown to be the cause of an accident, 
which is not the case with interfering and talkative 
passengers! 

Argument number two is that the noise from the 
car-radio loud-speaker prevents the driver hearing 
exterior noises such as warning signals, whistles, and 
other car horns. That this is not so in practice will 
be vouched for by anyone who has driven a closed car 
fitted with radio and, incidentally, a radio set is rarely 
used in an open car-at least when it is on the road. 

The level of sound from a radio set in a car becomes 
unpleasant if it is raised high enough to mask exterior 
noises and in any case if this objection were a true one 
(which it is not), Mr. Hore-Belisha is doing all he can 
to discourage the use of motor horns and sound signals! 

1-,he third argument is that if car radio comes into 
general use the roads will be made hideous by the 

different programmes from hundreds of radio sets 
touring up and down the country and the peace of the 
countryside, will be lost for ever. I suppose the critics 
who put forward this argument think that a car radio set 
is a kind of " public-address system." 

How little truth there is in their argument is proved 
by the following facts. My family and I often use our 
saloon car for shopping and I, as the driver, have 
frequent waits for long periods outside shops while the 
family are disporting themselves within. 

In the old days I was generally bored, but now I just 
turn on the car radio and enjoy the programmes until 
the family return. Although the engine is generally 
switched off, the car alongside the kerb and the driver's 
window right down, you might think the programmes 
would cause a little disturbance. 

Actually, they are inaudible outside of the car and 
none of the passers-by ever know the set is running! 
On the road it is impossible to tell whether a car radio 
set is working in another vehicle, so there is nothing 
more to be said for that argument. 

The only real argument against car radio-and being 
a genuine one it is rarely put forward by critics-is that 
if unintelligently used, it makes a heavy drain on the 
car batteries. Most car radio sets derive all their power 
from the starter and lighting battery, both low- and 

high-tension being provided in this way by means of 
a rotary converter or a vibrator and rectifier. 

If the car is not used much in the daytime and mainly 
after dark, the current taken by both headlights and 
car radio set may exceed that given by the charging 
dynamo and the battery may run down through 
insufficient charging. Some of the bigger car radio 
sets take as much current as the headlamps, but not aU 
are so wasteful. 

The makers of the various sets will tell you their 
current consumption, and on smaller cars it may be 
wise to have a bigger accumulator fitted and to arrange 
for an increase in the charging rate. Again, the car 
manufacturers will give you advice on this point. 

However, many cars are now designed in such a way 
that current supply is adequate not only for normal use 
but also for car radio sets, while an increasing number 
of cars are built with radio sets already installed. This 
particularly applies to those of trans-Atlantic origin. 

N ow let us look on the other side of the picture lind 
the numerous advantages which car radio can give. 

In heavy traffic driving one does not use it in any case, 
but on the open road and on long tedious journeys a 
car radio set is the greatest boon. It not only passes 
the time pleasantly but, more important than this, it 
keeps the driver alert and prevents that somnolent and 
drowsy feeling which has in the past caused accidents. 

Both driver and passengers are comfortably enter
tained, one has no fear of missing the important items 
which otherwise might keep you in the house, the news 
bulletin is available at once in any part of the country 
(this is a great boon during a motoring holiday) and in 
fact one has all the conveniences of the home radio set 
wherever you happen to be. 

As will be seen from the detailed descriptions on 
other pages, a complete set can be fitted out of sight 
with a small control dial just where you need it, and in 
no circumstances will its installation cause any incon· 
venience whatever. There is nothing new to learn and 
once the set has been fitted, you will not know it is 
there until you want it. 

O nly recently I was talking with a well-known 
business man who, I should say, is not in any way 

connected with the car radio business. Both of us have 
had car radio sets for some time and both are delighted 
with the results we get. 

" If I ran a business employing travellers who drive 
about the country getting orders," he said, " I would 
insist that every car be fitted with a radio set. Consider 
the case Of a man who has to drive many miles on the 
way to his last customer of the day. Perhaps he has 
had not too good a time with the previous customer 
and is a little worried as to whether he'll get an order 
from the next man. 

" The road is a long and desolate one, he broods on 
his problems and the nearer he gets to his destination, 
the farther away the order seems. I know salesmen 
well enough to realise that he will be in none too good 
a shape after all this brooding. 

" If now, he has a car radio set, the journey for him 
will pass pleasantly, his mind will be taken off his 
work, and the relaxation will bring him fresh to his 
next customer. I know I should recoup myself of the 
cost of those radio sets by the additional orders 
received." 
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In this article our Technical 
Editor outlines the principles 
of the design of radio sets for 
use in cars, and shows what 
special precautions have to 
be taken to prevent inter
ference from the car's elec
trical apparatus. He also 
reviews many of the sets now 
on the market and gives 
the results of actual tests 

All About 1935 
Car Radio Sets 

By G. P. KENDALL, B.Sc. 

BEFORE making any attempt 
to review the many excellent 
car radio outfits now on the 

market, I think it will be of interest 
to outline briefly some of the principal 
technical characteristics of car sets in 
general. 

First, I would draw attention to 
the fact that the conditions under 

which a car receiver works are con
siderably more difficult than those 
of a domestic set; it has to withstand 
any amount of vibration, it has no 
proper earth, only a very small 
aerial, and it is surrounded by all 
sorts of interference-producers. 

It must, therefore, be characterized 
by a degree of stability by no means 

The Philco car radio set is in three separote sections, the loud-speaker~ which con b£~ 
fitted in a convenient place~ the control unit for fitting to the car,s steering colutnn, 

and the set itself 
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This shows the G.A.C. ctu-radio set 
installed. The J'enlote control unit 
is fitted in a ht1ndy place on the steer
ing colurnn of the cur, wiJile the set 
chussis and loud-speaker unit is 

plact'd on the floor-boards 

easy to achieve in combination with 
the extremely high sensitivity neces
sitated by the small aerial. It must 
be robustly built, completely con
microphonic in all its details, and 
elaborately screened against inter
ference. 

All these requirements present 
acute technical difficulties, but the 
interference problem is, perhaps, the 
hardest to solve. Not merely is there 
the danger of radiation from the 
ignition circuits of the car, which is 
particularly severe with the coil 
ignition systems so popular with car 
manufacturers to-day, but the modern 
car carries quite a collection of 
electrical auxiliaries all contributing 
their quota of noise. 

Sources of Noise 
There is, for example, the dynamo, 

which is continuously in action, and 
must be expected to run with a 
certain amount of sparking at its 
brushes. Then there are the acces
sories which work only intermit
tently, such as the horn and the 
screen-wiper, not to mention that 
arch-offender-the starter. Con
ditions, in fact, which would put any 
ordinary high-sensitivity receiver out 
of commission altogether. 

It is necessary to bear these 
problems in mind when considering 
the car set from the point of view of 
the prospective purchaser, for one 
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does not otherwise obtain a true 
perspective on the values now offered. 
Prices are definitely higher than 
those ruling in the case of the 
simpler equivalent types of domestic 
receivers, for the reasons which I 
have enumerated. 

Rather Expensive ! 
Increased production resulting 

from the more general adoption of 
radio on the car will, no doubt, have 
its accustomed effect in time, but it 
seems inevitable that the car set will 
always remain a somewhat more 
expensive instrument than its ordinary 
equivalent. 

The interference problem IS 

generally attacked in two different 
ways : first, the complete radio 
installation, including its auxiliaries, 
is screened with great thoroughness, 
and second, what are called " sup
pressors " are fitted at the points of 
origin of all the principal forms of 
interference. 

An Important Factor 
This last method enters as a very 

important factor into the whole car 
radio situation. It means, in effect, 
that the installation of a car outfit of 
the high-sensitivity type must be 
carried out by qualified personnel, 
for upon the care and skill with 
which the work is done will depend 
the ultimate success of the receiver. 

This aspect of the matter obviously 
imposes certain obligations upon the 
manufacturer of car radio sets, and 

1'he construction anct layout of the 
Lissen car receiver is not unlike that 
of the ordinary dames tic set, though it 
must be remembered that it is specially 
constructed to withstand vibration. The 
set operates from a 144-••olt dry high
tension battery, and its filament current 
is tlerlt•ed jrotn the car occumulator 

which can be run straight from the 
car battery, and some device for 
generating the high-tension supply 
from the same source. 

This often takes the form of an 
actual motor-generator, but in some 
cases the vibrator system is used; 
this consists commonly of a vibrator 
or other form of interruptor which 
feeds intermittent current to a trans
former which in turn raises the 
voltage and passes the current on to 
a rectifier and smoothing circuit. 

Design Problems 
In actual physical make-up, the 

car radio set must differ from the 
domestic type even more than it 
dor;:; in its electrical characteristics. 
Space is limited, and, moreover, it 
is often thought advisable to separate 
the receiver proper from the power 
supply device. 

Current practice varies somewhat, 
but in the majority of cases the 
power unit is placed beneath the 

A jront ••few of the Lissen set showing the cabinet spzcially shaped so that the outfit 
can be conveniently fitted to the Ford 8 and 10 h.p. cars 

it is interesting to note that measures 
are already being taken to enable the 
public to get the necessary skilled 
installation work done with the 
minimum of delay and inconvenience. 

Ekco, for example, are already 
developing an organization to cover 
the whole country with centres at 
which the work can be done expedi
tiously by a fully qualified staff. 

The question of power supply 
presents a certain amount of diffi
culty, too, for the car set tends to 
be a large one requiring considerable 
current. The general practice now 
is to employ indirectly-heated valves, 

168 

floorboards of the car, while the 
receiver itself is fitted into or behind 
the dashboard. The loud-speaker 
is commonly a separate unit, often 
placed somewhere near the set. 

There are two opposing schools 
of thought regarding the question of 
the position of @the controls of the 
receiver; one party maintains that 
the set should be definitely under 
the sole control of the driver, so that 
he may switch it off whenever he 
considers that it is becoming a 
distraction, while the other theory 
is that the passenger, being able to 
give his whole attention to the matter, 



is the proper person to operate the 
instrument. 

A set intended for operation by 
the driver is usually provided with 
a remote-control unit fitted to the 
steering column or in some other 
handy position. The necessary 
flexible cable connections from the 
control unit to the receiver provide 
the manufacturer with some extremely 
difficult problems, but it seems that 
they are quite capable of satisfactory 
solution. 

Direct Possible 
Receivers for operation by the 

passenger carry their controls in a 
more or less conventional position 
as a rule, that is, acting direct upon 
the tuning condenser spindle, volume 
control, and so forth. All remote
control troubles are thus avoided, 
but there is the possible objection 
that if the driver is alone in the car 
and wants the radio turned on, it 
may be difficult for him to reach it 
without loss of concentration on the 
road. 

Question of Aerials 
This would seem to be very much 

a matter of the exact position chosen 
for the control panel ; in most cases 
it would most probably be quite easy 
to find a location accessible to both 
driver and passenger. 

Some considerable technical inter
est attaches to the question of aerials 
for car use. They are very often 
concealed in the roof, but in certain 
cases when difficulty is experienced, 
as it may be in some types of all
steel car bodies, an alternative 
position along the running-boards 
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may be used. Whichever location is 
used, the aerial is completely con
cealed, and the lead therefrom to the 
set is very often screened. 

In America, where car radio is 
considerably more popular than in 
this country, certain car manufac
turers fit aerials to their vehicles 
before they are sold, so that installa
tion becomes a relatively simple 
matter. This practice is at present corn-

the interested reader a pretty good 
idea of the lie of the land. 

The outfit produced by Ekco is a 
good example of the direct-control 
type. Here the receiver unit is 
designed for mounting in the glove
box or other recess in the dash
board, and carries its controls upon 
a neat panel. 

The loud-speaker forms a separate 
unit which can be mounted where-

1'hough one is trat•elling for awlly .from hotne in the heart of Britain's beautiful 
cotJtttryside, it is possible th•·ough the mediurn of car radio to keep in touch with 

ltappenings elsewhere 

paratively rare among British firms. 
Turning now to the actual receivers 

already on the market and available 
to purchasers, I should first explain 
that it is not possible here to present 
a complete catalogue : I must content 
myself with an account of some of 
the more typical examples, but I 
think that this will suffice to give 

ever convenient, the most usual 
location, of course, being somewhere 
in the vicinity of the receiver chassis. 
The power generating unit is normally 
placed under the floor-boards. 

The circuit is a seven-stage super
het, covering the usual medium and 
long wavebands, and provided with 
an up-to-date form of A.V.C. This 
is a good example of the more 
advanced kind of car installation, 
since it incorporates such refine
ments as a dial marked both in 
wavelengths and with station names, 
a two-position tone control, and an 
adjustable noise suppressor arrange
ment. 

Ekco Tests 

The price of the complete outfit 
is £21, a figure including all the 
necessary " suppression " equipment 
but not the installation charge. 

We have had a demonstration of 
this receiver, and formed a very 
favourable opinion of its capabilities. 
Quality is definitely pleasing, sensi
tivity is high, and the A.V.C. 
arrangements do their job well. 

The C.A.C. car radio set consists only of a control for the steering column and a unit 
which Incorporates the set chassiS, the converter and the laud-speaker. Our tests showed 
this outfit to possess high sensitl••ity. The performance was, indeed, remarkably good 

The Philips set is of the remote
control type, the little control unit 
being designed to harmonize as 
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closely as may be with the usual 
type of car instruments, such as 
speedometers and revolution indi
cators. This unit carries the tuning 
and wave-range switching control 
(combined in one knob), and the 
volume control is similarly combined 
with the on-off switch. 

Power supply is from a vibrator
type unit, the total consumption 
being remarkably low, being only 
2:6 amperes, a figure which the 
!flakers claim to constitute a record. 

Philips Circuits 
The circuit is a seven-valve super

het with A.V.C. backed up with a 
tpree-position sensitivity adjustment. 
Both long and medium wave-ranges 
are covered and there is a tone
control device on the loud-speaker. 
Priced at £21, it is a good specimen 
of the modern high-sensitivity car 
receiver. 

The Lissen outfit is of particular 
interest in that it is run directly 
from batteries and makes very small 
demands upon the car supply. The 
high tension comes from a battery 
giving 144 volts carried under the 
floor and the car accumulator runs 
the filaments, this current also 
serving to energise the field of the 
moving-coil loud-speaker, the field 
winding being connected m senes 
with the filaments. 

Lissen Outfit 
The receiver, which covers both 

wavebands, is of the smaller type, 
incorporates five valves and costs 
only £10. It has two high-fre
quency stages and a class-B output 
stage. It is provided with A.V.C., 
and this appeared on test to do quite 
a creditable amount of work, although 
naturally it could not be expected to 
produce such a marked degree of 
control as can be obtained in the 
case of one of the really big sets. 

This outfit is of the direct-control 

type, the receiver unit being intended 
for mounting in an opening on the 
dash-board and carrying the various 
controls upon its front panel. 

On test we found the receiver to 
give very satisfactory quality, and a 
general level of performance which 
makes the outfit a really remarkable 
value-for-money proposition. It is 
available, by the way, only for the 
Ford 8 and 10 h.p. models. 

The C.A.C. receiver, produced by 
the City Accumulator Co., is inter
esting for several reasons, one of 
them being that it is a single-unit 
outfit; receiver chassis, loud-speaker 
and rotary generator are all housed 
in one steel case. This system 

diode-triode second detector a!ld a 
three-watt pentode output valve, 
and tunes over both wave-bands. 

The price of this model is £25 4s., 
and it has proved itself on test to 
possess a performance which must 
be described as remarkable. It is 
well known for its quality of repro
duction, the sensitivity is extremely 
high and the A.V.C. functions 
admirably. 

Finally, we come to the Philco 
receiver, one of the pioneers in the 
field. The present model costs 
£16 16s. and uses six valves. Full 
A.V.C. is provided with four different 
"audibility ranges." 

Control is on the remote system, 

An interesting example of current practice in the installation of a car receiver. Note 
the position of the power supply unit benetJth the floor boards and the receiver chassis 

In the dashboard 

certainly has advantages from the 
installation point of view and 
reduces any risk there might be of 
damage to the inter-connections of 
a multiple unit outfit. 

The single unit is of some size, 
but since the receiver is of the 
remote-control type, this is of little 
importance. 

The circuit is a five-valve super
het using 13-volt indirectly-heated 
valves run from the car battery. It 
incorporates full delayed A.V.C., a 
heptode frcquency-changer, double-
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the unit carrying the usual tuning, 
on-off, and volume controls. Power 
is supplied by a separate unit of the 
vibrator type. 

Philco Improvement 
Philco car radio sets are well

known to me for their excellent 
performance, and it was interesting 
for us to discover that this model at 
a much reduced price is very defi
nitely ahead, both in sensitivity and 
power output, of last year's receiver, 
with which I am most familiar. 

1'his is the !:ar radio set 
marketed by Phllips 
Lanlps at twenty guineas. 
'The loud-speaker and set 
ure housed in separate 
containers and the remote 
control unit is designetl 
to harmonise with other 
llccessories, such as 
speedometers, etc., in the 

car's interior 



\ Wireless Magazine. April. 193) \ 

Specially 

Designed for 

uw.M." by 

PAUL D. TYERS 

The 
1935 
A. C. Stenode Builders of the 1935 A.C. Stenode need 

not fear comparison with the finest 
commercial productions on the score of 

appearance and performance 

Here we have pleasure in presenting a new A.C. Stenode designed by Paul 
D. Tyers, who has done so much pioneer work on this outstanding branch 
of radio-receiver design. "Wireless Magazine" assures its readers that 
the results are truly remarkable; in fact this is the best A. C. receiver ever 
offered to the home constructor. In this connection we must warn new 
readers that the designer's modesty never allows him to use in his descrip-

tion of the set the superlatives which we consider justified ! 

W HY a 1935 Stenode ? This 
is a question which may 
well be asked. Having built 

a Stenode about six months ago, 
and having found it to give excep
tional selectivity and extraordinary 
sensitivity, why build another one 
in 1935? Is there any radical change 
in Stenode design or has some 
development occurred which has 
rendered the previous Stenode obso
lete? 

Justification 
The answer to this is very 

definitely no. A wireless set, like a 
motor car, or for that matter almost 
anything else which is manufactured 

Reconciles 

and sold, never stays up-to-date. 
There is always the urge for some
thing new, something which shows 
some little improvement or advan
tage over the previous type. 

It is this which amply justifies 
the building of a 1935 Stenode. 

Last year's Stenode receivers made 
no provision for a pick-up connec
tion, and many requests have been 
received for information concerning 
pick-up connections. 

At the time the original Stenodes 
were designed, all-steel chassis could 
not be made available, and accord
ingly very great precautions had 
to be taken in guarding against 
introduction of inductive A.C. hum. 

Quality with 
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The 1935 Stenode 1s closely 
similar to the previous type, which 
achieved such outstanding success, 
with the exception that an all-steel 
chassis is used and the circuit is 
arranged for pick-up work. 

Little Expense 
Readers who have built the earlier 

type can re-model it on the lines of 
the new set at very little expense, 
it being simply necessary to buy an 
all-steel chassis and the few extra 
components required for the pick-up. 

The advantages of a pick-up are 
therefore obtained together with 
the assurance of a low hum level. 

The reader who has never built a 

Selectivity 
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Stenode, of course, is not concerned 
with these matters of comparison. 
To him I would merely point out 
that this instrument offers a truly 
remarkable combination of ultra
selectivity and high sensitivity with 
particularly satisfying quality. 

Experience with the past Stenodes 
has shown that many readers have 
obtained exceptionally satisfactory 
results. It appears, however, that a 
few did not realise the importance 
of adhering very rigidly to the exact 
wiring positions and as a result they 

vious model. Structurally this is 
the case, but the values of the various 
components are practically identical 
throughout, which means that read
ers who convert the earlier model will 
find that they have practically 
nothing with which to dispense. 
The main constructional difference 
between the two models is perhaps 
the use of a Colvern tuning pack 
instead of a British Radiophone 
Radiopak. The use o( the two 
tuners is optional, and the Colvern 
tuning pack was used partly because 

Showing the few controls of the 1935 A.C. Stenode. From left to right they 
are: wave-change switch, tuning and volume control. The radiogram switch 
is fitted to the back of the chassis. The set looks a fine job doesn't it r 

probably obtained a rather high 
hum level and also a decreased gain. 

As it has now been possible to 
obtain an all-steel chassis, the need 
for adhering very closely to the 
run of several of the leads is not 
nearly so great, and constructors 
can actually take far greater liberties 
with the wiring without fear of 
running into any trouble. 

No Haphazard Wiring 
It is not suggested, however, that 

the relative positions of the various 
components should be altered or 
that long wires should be run in a 
haphazard manner. 

In the case of a high-gain receiver 
of any type, however elaborate may 
be the screening, it is essential that 
the main constructional features 
should be adhered to very rigidly. 

It will be seen from the photo
graphs that the new Stenode bears 
very little resemblance to the pre-

This metal bracket is for mounting the 
nJains rectifying t.•alve and the principtd 
smoothing condensers in the power unit 

it harmonises with the general 
layout and assembly, and also 
because it is fitted with dust-core 
coils. 

As a dust-core coil has a better 
figure of merit than a comparable 
air-core type, better signal frequency 
selectivity can be obtained with a 
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lower percentage of second channel 
and heterodyne interference. 

I must here point out once more 
that second channel and heterodyne 
interference is a type of defect 
over which the Stenode system has 
no control, and the constructor is 
simply in the hands of the manu
facturers of the tuning apparatus, 
provided, of course, that the signal
frequency circuits are suitably asso
ciated with a good aerial and earth 
and a correctly operating mixing 
valve. 

Conversion Chassis 
The new steel chassis has been 

designed to take the Colvern tuning 
pack, and readers who decide to 
modernise their earlier Stenode will 
require a conversion chassis which is 
wide enough to take the Radiopak 
tuning unit. It is most important 
to obtain the right type of chassis 
when ordering components. 

The same remark, of course, 
applies to the cabinet. 

When the earlier Stenode was 
designed, use was made of an 
ordinary high-frequency choke in 
the diode filter circuit. An inductive 
winding in this position is likely to 
give tremendous trouble from A.C. 
pick-up, and it was necessary to 
shield the choke with an additional 
Iron screen. 

Screened H.F. Choke 
A high-frequency choke suitable 

for 110 k.c. working with an iron 
screen particularly suitable for Sten
ode circuits has now been produced 
by Belling & Lee, Ltd., and accord
ingly this has been utilised. 

It will be seen that the whole of 
the low-frequency amplifier from the 
diode onwards is enclosed in a 
separate screening box. This defi
nitely prevents the possibility of any 

~T+Joo]; 

amfd. 
end·, l v 
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Showing the very simple circuit of the 
power unit. Note that a valve rectifier 

is used 



A.C. pick-up on the grid circuit of 
the first low-frequency amplifier 
which, of course, is the triode 
portion of the double-diode-triode 
valve. 

Use of this box gives a greater 
stability, thereby enabling the gain 
to be increased slightly, and at the 
same time reduces the extraneous 
amplifier noise. 

Pick-up Arrangement 
Mention must be made of the 

pick-up arrangement. In a Stenode 
receiver the low-frequency amplifier 
is tone-corrected, the tone correction 
being obtained by the use of special 
low-frequency couplers produced for 
the Stenode kit. Such couplers 
obviously cannot be used with a 
pick-up and accordingly it is neces
sary to include in the circuit an 
alternative coupling scheme. 

This is achieved by connecting the 
pick-up to the second low-frequency 
valve, which is resistance-coupled to 
the output pentode. 

Plug and Jack 
It is very important in a Stenode 

that there is no possible chance of 
A.C. pick-up being communicated 
to any of the grid leads, and accord
ingly the pick-up connection is 
made by means of a plug and jack. 
The action of the jack is to discon
nect the grid of the low-frequency 
triode from the preceding Stenode 
coupler and connect it instead to the 
pick-up. 

The pick-up used must obviously 
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The 1935 A. C. Stenode mtJkes prodsionfor the use of a pick-up. A plug and jack system 
of connection to the receiver is used 

have an external volume control. 
The volume control in the set 
operates on the triode portion of 
the double-diode-triode valve and it 
is quite impossible to use this 
without very complicated switching. 

The system of pick-up connection 
used also necessitates special switch
ing for the amplifying valves, and 
accordingly use is not made of the 
ordinary type of change-over switch 
which is actually fitted to the Colvern 
tuning pack. 

In case the details of the previous 
Stenode model are not available, it 
is well to consider in brief the circuit 
arrangement which is used. A 

band-pass tuner precedes the fre
quency changing valve, which in this 
case is a Mullard FC4 octode. 

A Mullard VP4 variable pentode 
is used as the intermediate amplifier, 
and the coupling to this valve is 
obtained by one of the specail 
Stenode couplers. A second C()upler 
is used between the VP4 and the 
TDD4 double-diode-triode valve. 
The Stenode high-frequency coup
lers contain variably coupled tuned 
circuits of low decrement which give 
intense sideband cutting. 

The double-diode-triode valve is 
arranged to provide for rectification 
and also delayed volume control. 

This is the circuit of the 1935 A.C. Stenode. The valve combination consists of an octode mixer, one intermediate-frequency ampli
fier, double-dlode-trlode second detector, triode low-frequency amplifier and a pentode output. The letters B, G, R and W denote 

the colours of the leads ottached to the special Belling-Lee St<node couplers 
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BA5cSMRD 
12'J!. ~)'·X 31"s 

Showing the layout and the wiring of the power-suf)ply unit. Note that the lead shown 
connected to the 210 terminal on the power transformer must be connected according 

to the voltage of the user's mains 

The two low-frequency tone-correct
ing units are used in conjunction 
with a 354V triode and a Pen4VA 
output valve. Valves of very similar 
characteristics were used in the 
earlier Stenode, and these of course 
can be employed in the new model 
with every satisfaction. 

Final tone correction is obtained 
by means of a special loud-speaker 
made by Grampian Reproducers, 
Ltd., which accentuates the upper 
frequencies. 

Suitable Components 
So far as components are con

cerned, it should be understood that 
a Stenode receiver can be built with 
any reliable condensers or resistances, 
and it is only necessary to adhere to 
special Stenode components which 
are designed to give the necessary 
radio-frequency and audio-frequency 
characteristics. 

Separate Power Pack 
As in the previous model, the 

power pack is built as a separate 
unit, the receiver being arranged for 
a vertical rectangular cabinet. The 
power pack therefore stands on the 
base and is arranged around the 
speaker, the chassis being mounted 
at the top. 

production engineering lines, the 
main components being screwed to 
the chassis and the various conden
sers and resistances simply being 
arranged as sub-assemblies. 

The leads from the heaters, 
negative high tension, positive high 
tension, and earth are brought out 
from the chassis and are connected 
to the power pack. 

The first operation in building the 
receiver is to bolt the screening box 

to the top of the chassis. After 
this the tuning pack, Stenode 
couplers and valve holders and the 
two large fixed condensers should be 
fixed in position. The next step is 
to wire the heater sockets. 

Heater-circuit Wiring 
These should be joined up with 

thick gauge wire and the two leads 
must be twisted well together to 
reduce the stray field. Actually the 
wires should be run as close to the 
inside of the chassis as possible, and 
the method should be quite clear on 
studying the photographs. 

The next step is to wire the 
sub-assemblies of condensers and 
resistances which are carried on the 
two paxolin strips. Before these are 
bolted in position and the various 
leads connected, the flexible wires 
on the Stenode couplers which are 
connected to the anode and grids 
should be soldered in position. 

Final Wiring 
The two sub-assemblies can then 

be fixed and the remaining wires 
connected. The order of connecting 
these wires is not very important, 
and it will be found that the strips 
have been so designed that the 
connecting leads are quite short. 

There are, in fact, no long stragg
ling leads anywhere in the receiver 
and everything is really very acces
sible. 

Before wiring the sub-assemblies 
there are one or two condensers and 
resistances which should be con
nected adjacent to the mixing valve 

The construction and wiring of 
the new chassis is very simple. I 
have designed this on more (lr less 

Showing the separate power-supply unit with the mains on-off switch and o plug and 
socket in circuit. The on-off switch Is attached to the side or back of the cabinet. 

More about the cabinet next month 

174 



socket. This small network is wired 
directly to the socket so as to keep 
the length of the leads and stray 
capacities as small as possible. This 
is essential because otherwise it 
might upset the correct ganging 
of the receiver, the success of which 
depends upon the tracking of the 
ganged condenser remaining accurate. 

Inspection of the wiring diagram 
clearly shows the positions of these 
components and by comparing this 
with the photographs it will be seen 
that they are actually directly 
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underneath the sub-assembly strips. 

Unless the networks are wired in 
position at the outset it will be 
practically impossible to solder them 
into position after the strips have 
been bolted to the chassis. 

It will be found convenient to 
mount the strip which lies beneath 
the mixing valve before mounting 
and wiring the second strip. It will 
be noted that there are two main 
outlets in the bottom of the chassis, 
which is screened by a cover plate. 
One provides for the two leads to 

the speaker and the other accoro.mo
dates the wires from the power pack. 

It does not matter very much how 
the wires are taken from the chassis 
to the power pack, but it is important 
that the wire which comes from the 
anode of the last valve is taken 
directly away so that it is not 
adjacent to the high-frequency side 
of the set or the input of the low
frequency amplifier. If this lead is 
pulled across the bottom of the 
wiring it will immediately cause 
instability. 

This is a scale reproduction of the layout and wiring plan. A full-siu blueprint, No. WM385, can be obtained for lwlf price, 
that Is 9d. post paid, If the conditions to be found with the coupon on the lost page are complied with 
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The power pack is a very simple 

assembly consisting of nothing other 
than a small bridge carrying the 
rectifier valve and the electrolytic 
condensers. This assembly, together 
with the mains transformer, is 
mounted on a small wooden base 
which is finally screwed into the 
bottom of the cabinet. 

Before connecting the wired chas
sis to the power pack it is advisable 

the low-frequency circuits. The 
reader will find that on orienting 
the transformer the hum can be 
reduced to a minimum, and the 
experiment should prove very 
instructive. 

It will be found that when the 
transformer is placed beneath the 
chassis in the position it will actually 
occupy in the cabinet, substantially 
no hum whatever will be introduced, 

The construction is not difficult. Most of the resistances and condensers are arranged 
on two sub-strips, so facilitating easy mounting and wiring 

to check the circuit over to make 
quite sure there is no fault in the 
wiring. I would advise readers to 
apply a small dry cell to the two 
heater leads and check the voltage 
with a voltmeter at all the heater 
sockets in ·turn. 

A test should also be made to see 
that there is no possibility of the 
high-tension circuits having been 
incorrectly wired so that the full 
high-tension voltage could be applied 
to any of the grid sockets, or, for 
that matter, the cathodes or heaters. 

First Tests 
Assuming that everything is cor

rect the chassis should then be 
wired to the power pack and a test 
of the receiver can be carried out. 
For test purposes it is quite in order 
to lay the chassis, speaker and power 
pack on a bench, and there is no 
need to mount them in the cabinet. 

When carrying out the. tests on 
the bench it is quite possible that 
there will be a very loud hum. This 
will be due to the stray field from 
the mains transformer linking with 

assuming, of course, that the base 
plate is screwed to the chassis. 

When dealing with the original 
Stenode receivers I explained very 
fully the correct method of ganging 
and testing, but for the benefit of 
readers who have not previously 
built a Stenode I will describe the 

COMPONENTS
OUR POLICY 

COMPONENTS used in receiver 
designs published in '' Wire

less Magazine" are chosen for 
their suitability, efficiency and 
reliability. Their selection must 
not be taken to indicate any more 
than this, nor that other good
quality components are not equally 
suitable, save in a few cases 
clearly indicated where there are 
no suitable alternatives. 

In a large number of cases there 
exist numerous good alternatives, 
as a study of the advertisement 
pages of this journal will show 
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method in detail next month. At 
the moment I will merely outline 
the procedure. 

Assuming everything is correctly 
wired, the set should function 
immediately. The dial fitted to this 
receiver is designed to work with 
the tuning pack used, and accordingly 
the cal'ibration is substantially correct. 

Tests should be carried out with 
the Stenode couplers left exactly as 
they are when unpacked from the 
cartons; no attempt should be made 
to touch any of the trimmers. This is 
vitally important. 

Dial Calibration 
It should be found that local 

stations tune in practically at the 
correct dial setting. I would advise 
tuniij.g down to a low wavelength at 
the beginning of the medium-wave 
band, such as that of Fecamp. If 
Fecamp does not tune in exactly at 
the correct position the oscillator 
trimmer, which is the one nearest 
the dial, should be moved slightly 
and the main condenser re-set until 
the correct tuning position is ob
tained. 

A rough check should then be 
made of the tuning position of 
several " local " stations, and slight 
adjustment may be necessary for 
the best compromise for accurate 
setting points. Strength is then 
brought to a maximum by adjusting 
the other two trimmers. 

Not until this has been done 
should any adjustment be made on 
the Stenode couplers. These should 
be ganged by tuning in a weak 
station and bringing the strength 
to . maximum. Only a very slight 
movement of the trimmers is 
necessary. 

Tone Control 
The correct setting of the coupling 

and tone correction is vitally impor
tant in order to obtain maximum 
selectivity from the set, and this is a 
matter which I will deal with in 
some considerable detail in the 
next issue. 

It will be remembered that the 
weaker the coupling, the greater will 
be the side-band cutting, and 
accordingly the greater will be the 
need for tone correction. Anti
clockwise rotation of the tone control 
coupler decreases the bass response. 
The actual amount of sideband 
cutting and tone correction that is 
required depends largely upon the 
locality in which the set is used. 

Readers living very close to the 



local transmitter will be in a ~egion 
of very great field strength. As a 
result it is essential to obtain the 
utmost selectivity. 

It follows that if the coupling is 
reduced between the high-frequency 
valves the gain will be correspondingly 
lowered. Now, this overall reduction 
in the gain is a matter which need 
cause no alarm because the reserve 
power of the receiver is quite great 
and it will be found that with 
practically every transmission of 
any programme value there is an 
ample reserve on the volume control. 

Variable Coupling 
Those who live fifty miles or more 

away from the local station will be 
able to increase the coupling, lessen 
the side band cutting and reduce the 
tone correction, and in so doing 
they will have a receiver of excep
tional gain. 

245\JG. 
5heetSteel 

This sketch gives the dimensions of the 
screening box fitted on the upper side of 
the chassis. It is essential that this box 

is ntade of sheet iron or steel 
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Another view of the power-supply unit showing principally the terminal board on the 
mains transformer 

This means that in practically 
every case it will be possible to work 
the set under these conditions and 
obtain separation of all the channels. 

It is here interesting to recall that 
as I have already explained the 
selectivity of adjacent channels 
depends upon the relative strengths 
of the adjacent transmissions. If the 
coupling is increased too much the 
set would then tend to become 
similar to an ordinary super-hetero
dyne and as a result the full benefits 
of the Stenode system would be lost. 

Readers may be interested to 
learn that I have made special 
arrangements with Messrs. Belling 
and Lee, Ltd., whereby those who 

may have inadvertently upset the 
initial trimming of the couplers can 
have these corrected. It is onlv 
necessary for them to return th~ 
two high-frequency couplers to 
Belling & Lee, Ltd., together 
with the necessary remittance to 
cover return postage. 

Coupler Re-trimming 
The couplers will then be retuned 

to 110 kilocycles. Accordingly, 
readers will be able to build the 
1935 Stenode with the assurance 
that the intermediate frequency is 
accurately adjusted. 

There will be more news about 
this fine set next month. 

COMPONENTS NEEDED FOR THE 1935 A.C. STENODE 
CHASSIS £ s. 

1-Peto-Scott to specification, 
steel, with screening box, power 
pack platform, and piece of 
wood 12 in. by 9t in., by i in., 
also extension spindle for 
volume control ... 19 

CHOKE, HIGH-FREQUENCY 
!-Belling-Lee screened super-het 

high-frequency choke ... 6 
CONDENSERS, FIXED 

3-Dubilier .0001-microfarad, type 
665 1 

2-Dubilier .OOl~microfarad, type 
4501 2 

1-Dubilier .002-microfarad, type 
4501 

· ·.(n -miC~ofar~d, 1-Dubilier type 
4501 

· ·:02-mi~~ofar~~i, 1-Dubilier type 
4503 

· ·: 1-mi~~ofarad, 10-Dubilier type 
4503 ... . .. 13 

1-Dubilier 2-microfarad, type 9200 3 
1-Dubilier 4-microfarad, type 9200 7 
2-Dubilier 8-microfarad, type 

0281, 8/500 v. ... . .. 11 
3-Dubilier 25-microfarad, type 

3001 6 

d. 

6 

6 

6 

0 

0 

0 

4 

4 
6 
0 

0 

0 

HOLDERS, FUSE [ '· d. 
1-Bulgin fuse holder and mains 

connector, type Fl5 3 0 

HOLDERS, VALVE 
3-Clix Air-sprung 7-piu valYe-

holders with soldering ends 4 0 
2-Clix Air-sprung 5-pin valve-

holders with soldering ends . . . U 
1-Clix Air-sprung 4-pin vah·c-

holder with soldering ends 1 :.:! 

RESISTANCES, FIXED 
21-Erie 1-watt resistors, \'alucs : 

60, 200, 250, 500, 1 ,000(2), 
10,000(3), 20,000(3), 40,000, 
50,000, 80,000 ohms, .25-
megohm, .5-megohm, and l-
megohm(4) ... 1 1 0 

RESISTANCES, VARIABLE 
1-Erie .5-megohm volume control 

with insulated spindle, without 
switch 3 6 

STENODE COUPLING UNITS 
1 set of Belling-Lee Stenode couplers 3 b 0 
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SUNDRIES £ 
1--Belling-Lee terminal strip with 

~ plugs and sockets . . . , .. 
1-Belling-Lee low-loss screened 

lead and cap ... . .. 
1-Polar dial, type 110, 2B ... 
1-B.T.S. stenode type jack and 

plug ... ... . .. 
2-Stenode sub-assembly panels 
Suitable wire and sleeving, say 

SWITCH 
1-Bulgin switch, type 598 
1-Bulgin switch, type S80 

TRANSFORMER, MAINS 
1-Varley EP:l:J 

TUNING UNIT 
1-Colvem super-het tuning pack, 

type H snpt>r-lwt PE•ntagrid, 

s. d. 

\1 

1 6 
6 (; 

0 
!) 

2 0 

., 3 
l () 

l i () 

110 kilocycle~ ... :! 17 t) 

VALVES 
1-Mullard FC4 
1-Mullard VP4 
1-Mullard TDIH ... 
1-Mullard 35Jv. 
1-Pen 4VA ... 
1-Mullard IWa 

LOUD-SPEAKER 

'" 1 0 0 
17 6 
15 fl 
13 6 
18 f\ 
15 0 

!-Grampian Type El/Stenode 
loud-speaker ... 1 19 <i 
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Above is George Borclll.y, the popular 
vocalist of Charlie Kunz's Casani 

Club Orchestra 
(Right) Serge Kritsh, who is known 
to listeners for his quintet broadM 
cast~, is also conductor of the Metro
politan Symphony Orchestra, a com
bination of eighty musicians that 
gh•es occasional performances itl 

London 

T HAT the B.B.C. intends 
to make Jubilee Year a 
red-letter mark in the 

history of broadcasting is evident 
by the activity going on at 
Broadcasting House. Every 
responsible person is on the 
alert for ideas that will make 
1935 programmes the best yetl 

I had a long conversation with 
a leading official at the " Big 
House " who told me that the 
B.B.C. " would strain resources 
to the uttermost." Broadcast festivities are to 
start before Jubilee Day. Final details are 
not available and, in fact, there will be little 
definite news until the middle of April. 
However, I can give you a brief outline. 

On Jubilee Day, May 6, the morning 
broadcast will consist of a relay of the Thanks
giving Service at St. Paul's Cathedral. The 
relay, I understand, will be arranged on 
similar lines of that when the Duke of Kent 
and Princess Marina were married at 'Vest
minster Abbey. Sound pictures of the pro
cession, of the scenes outside the cathedral 
as well as the actual service will be broadcast. 

In the evening there will be a review of 

B.B.C.PJans 
fOr J ubtfee 

Year 
By T. F. HENN 

tl:e King's reign, loyal messages of 
greeting from all parts of the Empire, 
leading up to the King's message from 
Buckingham Palace. 

The King will go to Westminster 
Hall to receive greetings from both 
members of the Commons and 
Lords; it is hoped permission will be 
granted to broadcast this ceremony. 

Broadcasting this summer will be 
a series of sound pictures of 

notable events. The King is review
ing the Army, Navy and Air Force; 
here again it is hoped to relay com
mentaries. Next month I hope to be 
in the position of giving a guide in 
miniature to the Jubilee broadcasts. 

Introducing the Radio Three: Ann Conning, Ka.Y Cavendish and Joy Worth. 
Tltey have made frequent appetJrances in light progrornnws this last two or 

tltree rnonths 
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Those many readers overseas can rest assured that every 
effort will be made to get advance details of all the 
" big " broadcasts. 

The variety department is to make a big " drive " 
during the spring season and Jubilee festivities, and its 
object is to make variety hours among the " highest 
peaks of broadcast entertainment "-to quote an official 
announcement. 

I understand that the ground work has already 
begun; John Watt being one of the leading lights in this 
movement. 

I ncidentally there is a movement on foot to floodlight 
the B.B.C's headquarters in London. It will be a 

most imposing sight, I am sure. 
On April 3, the B.B.C. Orchestra-the full comple

ment of 119 players-is 
visiting Dundee. Before 
even the programme was 
arranged far bigger pro
blems had to be settled. 
The biggest of these was 
transport. 

A special train, complete 
with sleepers, dining cars 
and kitchens, has been char
tered. The train will leave 
London at 10 p.m. and will 
arrive at Dundee between 
8 and 9 the following morn
ing. The orchestra will 
entrain again immediately 
after tLe concert and will be 
back in London the follow
ing morning at breakfast 
time. 
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able instruments and for placing them in position on the 
platform of the Caird Hall at Dundee. 

The sheet music will be in envelopes, each with the 
name of the player, and music librarians will travel with 
it and be responsible for arranging it on the platform 
stands. By the way, did you know that the B.B.C's 
Orchestral Library is the largest in the world, and that 
some twenty assistants are permanently employed look
ing after it! 

What a huge picnic this Dundee visit will be; and 
what a hill the B.B.C. wiii have to foot. The B.B.C. 
must have a high respect for Dundee residents! 

Talking about picnics, Jack Payne seemed to 
thoroughly enjuy fvery minute of his four broadcasts 
in February last. Don't you think listeners would, as a 
whole, appreciate the permanent engagement of a dance 

band of this kind. 
Such a scheme would cost 

a lot of money, but, funnily 
enough, the money would be 
spent to some entertainment 
advantage! 

Already plans are being 
made for the special pre
Easter broadcasts. On Ap_ril 
4 there will be a relay of the 
Royal Philharmonic Soci
ety's performance ofVt;rdi's 
Requiem from Queen's Hall. 
On April 9 Filson Young is 
producing The Upper Room 
-a Passion play-which 
will be relayed from St. 
Hilary's Church in Cornwall. 

rl""'he B.B.C. is giving its 
Besides the orchestra, 

B.B.C. porters will accom
pany the party and will be 
responsible for the packing 
and unpacking of the valu-

usual concert at Queen's 
Hall on Good Friday even
ing. This year Bach's St. 
John Passion has been 
chosen. 

One of the most popular prO'I-'iders of light music~ Reginald King. 
Besides being conductor of his own orchestra he is an accom

plished pianist and l'On1poser 

The customary liveliness 
will be observed on Easter Saturday. 
There is to be a ,super music hall pro
gramme and this will be backed up by 
a concert by the band of the Welsh 
Guards and the Theatre Orchestra, while 
on the Regional wavelengths Cavalleria 
Rustic ana will be relayed fl.om the Old Vie. 

Excerpts of Leslie Baily's "Scrapbook of 1910" have been recorded by 
Colutnbin. In the bctck row .front left to right are Robert Atkin, Claude GrahanJ.
White,Joe Co_vne~ Plltric Curwt:•n. In the .front row are Charles Brewer (pro-

ducer), Comtnander l(endall, Muriel George and the llUthor, Leslie Bafly 
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Don't forget to listen to J. L Taylor's 
broadcast on the B.B.C. organ-April 11 
at 8 p.m. J. I. Taylor is one of the few 
organists who really understands the 
intricate working of the B.B.C's instru
ment and his recitals are always worth 
hearing. 

I have been listening very carefully to 
the Soft Lights and Sweet Music 

broadcasts lately and have come to the 
conclusion that they are probably on« of 
the few outstanding light features. In 
nearly every case it appears that this pro
gramme is sandwiched between others. 

I think Soft Lights and Sweet Ml!sic 
justly deserves at least three quarters of 
an hour, don't you ? 
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The Ieo nos cope 
An Interesting Part of the Marconi-E.M.I. System 

rrHERE are· at present only 
two practical methods by 

. which an outdoor scene can 
he televised--by filming the scene 
with a cinema camera and then 
scanning the film, or by means of 
some form of electron camera. Last 
month, in "vVireless Magazine," we 
described one form of the electron 
camera-the Farnsworth Dissector 
tube, in which an electron image 
is formed by the light focused upon 
the photo-electric surface, the whole 
image being scanned across a small 
aperture. The Farnsworth tube is 
now being used in 
England by the Baird 
Company. 

Integral Part 

This month we shall 

evacuated), the surface of the plate 
being covered with a thin layer of 
insulating material such as a sheet of 
thin, high-grade mica. 

The surface of the mica is covered 
with a multitude of spots of purl 
silver-tiny globules, in fact-which 
have been treated with caesium so 

supply and A the anode of the tube T. 

Imagine for a moment that the 
screen s, instead of being made up of 
a large number of tiny little separate 
cells, is just one big cell, and that 
light from the lens is falling upon it. 

Discharge Currents 

that they become photo-electric. The condenser c will now be 
This means that when light falls charged. If, now, we discharge it, in 
upon them they emit electrons in some manner or other, a current will 
proportion to the intensity of the flow through the resistance R and a 
light. voltage will be available across its 

Now, when an image is formed two terminals. Sub-divide the cell of 
upon the screens, each of these tiny the screen s into a very large number 

r;:::.==========================::::;'l and if we discharge any 
one of them there will 

describe the Icono
scope--an integral part 
of the Marconi-E.M.I. 
system which obtains 
a similar effect by quite 
a different method. 

0BJE.CT ..,.oo(~--1 

be set up across the 
reoistance R a voltage 
depending upon the 
charge on the con
denser. 

Now return to Fig. 1 
and consider that the 
" gun " G of the Icono
scope tube is emitting 
a cathode ray (shown 
by the dotted line) 
which is focused upon 
the top left-hand 
corner of the screen. 
The effect of this cath
ode ray falling upon a 
cell will be, effectively, 
to discharge it, and if 

The lconoscope was 
invented by V. K. 
Zworykin, of the 
R.C.A.- Victor Com
pany, of Camden, New 
Jersey, with whom the 
Marconi-E.M.I. 
people are working very 
closely. The general 

TO BE. 

TE.LE.VISE.D 

c now we sweep the 
cathode ray across the principles of the Icono

scope can be under
stood from Fig. 1, 
which does not purport 

Fig. 1.-A diagram showing the arrangement of the Iconoscope. L-Iens; 
C-llght-tight casing; S-screen on which image is formed by lens; and 

G-the cathode-ray gun 

screen strip by strip 
so as to scan it, then 
progressively we shall 

to be anything other than a purely 
diagrammatic sketch. 

How the Iconoscope Works 

Here, in the front of a light-tight 
case c, is a lens L, similar to that 
used in an ordinary photographic 
camera, which projects its image on 
a screen s just as in an ordinary 
camera an image is formed upon the 
sensitive plate. This screen is made 
up of a metallic backing connected 
to a wire leading out of the tube 
(which, incidentally, is highly 

globules in emitting electrons be
comes effectively charged with elec
tricity, forming one plate of a con
denser, the other plate of which is 
common to all the other little 
condensers, being, in point of fact, 
the back plate behind the mica, A 
diagl,"am of a small portion of this 
plate is shown in Fig. 2. 
. In Fig. 3 is shown a simple circuit 
in which s represents the screen of 
the Iconoscope, c a fixed condenser 
(the equivalent of one globule), R a 
resistance, H a source of high tension 
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discharge one after another all the 
little cells which are holding charges 
depending upon the strength of the 
light falling upon them. 

The discharge of each little cell 
will bring about a voltage change 
across the resistance R of Fig. 3, 
this voltage being strictly propor
tional to the amount of light falling 
upon the particular portion of the 
picture. Thus, by amplifying the 
voltages and transmitting them as 
television signals we can bring 
about fluctuations of intensity -of a 
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cathode-ray beam at the receiving 
end. 

If this receiving beam is made to 
traverse the usual target of a cathode
ray tube in synchronism with the 
transmitter, then we shall receive a 
correct television image 

Limits of Definition 

that there are no mechanically mov
ing parts. The Iconoscope is suffi
ciently sensitive for ordinary outdoor 
scenes, such as cricket and football 

. matches, race meetings and the like, 
to be televised, so long as there is 
enough light to use an ordinary 
cinema camera. 

It does not follow, however, that 
For 240-line scanning the size of in all cases direct television of the 

the individual cells scattered over the scene is necessarily advisable for a 
screen end must obviously be not television service. With the delayed
more than the width of the scanning action film method cinema pictures 
beam. Actually they are very much can be taken, developed, fixed, and 
smaller. If you refer back to Fig. 2 washed ready for scanning in thirty 
you will see a circle corresponding seconds while the sound can be 
roughly to the diameter of the similarly recorded and similarly 
sca~ming beam from which you will delayed, so that with this brief delay 

GLOBULI: 
[LI:MI:NT5 

the imgge can be 
CiRCLE. SHOWING 51ZE 
Of ScANNING SPoT televised just as if 
WHICH Covt:R5 A NuMBER. the pick-up were 

direct. 
Of GLOBULE& In 
SIMULT~NLOUSLY 

very few 
cases would this 
slight delay be 
noticed and the 
film method of 
transmission has 
the advantage that 
the programme 
can be repeated at 
a later hour in the 
day or as many 
times as required, 
from the film al
ready taken. 

PORTION Of 
ICON05COPf. 

SCREEN 

Fig. 2.-Thls sketch shows the size of the sensitive globules of 
the Iconoscope screen in relation to the size of the cathode-ray 

scanning spat 

see that the cells are individually 
much smaller than is necessary for 
this degree of resolution. Indeed, 
experimentally it has been found 
possible to scan up to as many as 
500 lines while still coming within 
the resolving powers of the tube. 

One of the great advantages of the 
photo-electric type of transmitter is 

Not f.ar from the huge 
factories of Electrical and 
Musical Industries at 
Hayes, Middlesex, stands 
this fine old mansion. It 
a here that the E.M.I. 
research engineers have 
been hard at work perfect
ing their system of high-

definition television 

H.M. V. photo 

There is, there
fore, a permanent record of the scene 
televised, whereas with direct pick
up the scene cannot be repeated. 

As a very large number of the 
important ceremonies and activities 
which it is desired to televise occur 
at hours which are not convenient to 
the ordinary listening public, the 
delayed film method will un-
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doubtedly be used extensively, even 
when other methods are available. 
The position, indeed, will be very 
similar to that which occurs in sound 
broadcasting at the present time 
when a good deal of the programme 
is broadcast direct, but certain items 
are recorded and re-transmitted on 
later occasions. 

A 

H 

1•1•1•1•~-------J 
Fig. 3.-Thearetical circuit showing how 
the discharge of the condenser C by 
an electron bearn causes a variation of 

voltage across R 

It is interesting to speculate 
whether there are other electron 
scanning possibilities. In the 
Iconoscope the electron image is 
static, being scanned by a thin pencil 
of electrons, and, so to speak, 
momentarily cancelled out, only 
to be reformed immediately. 

In the Farnsworth Dissector tube 
the electron image is focused or 
re-formed at a distance from the 
photo-electric surface and then bodily 
moved rhythmically across a scanning 
aperture. 

Thus while superficially the two 
devices may seem to be similar, 
actually they differ widely in 
principle, the only common feature 
being that the focused light image 
of the scene to be televised is made 
to produce an electron image pro
portional to the light density. 
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Television 

Facts and 

Figures 

TELEVISION SECTION 

This boxing match, staged in the 
Baird studios at the Crystal 
Palace~ was a popular feature at 

recent denwnstrations 

What kind of amplifier do 
we need for television? Can 
an ordinary set be con
verted? Why must we use 
short waves for high-defini
tion television? All these 
questions, and more, are 
answered in this article. 
Photographs are by courtesy 

of Baird Television, Ltd. 

By PERCY W. HARRIS, M.I.R.E. 
Showing the Baird modulation amplifier for the 7-metre vision 

transmitter 

A WIRELESS amateur who is 
considering the construction 
of television apparatus natur

ally wants to know in what way the 
apparatus used differs in technique 

• from that to which he is already 
1\CCUStomed. In this article we shall 
endeavour to make those differences 
clear. 

Frequencies for 240-line 
First of all, let us glance at the 

frequencies required for high-defini
tion television using 240-line scan
ning. Assuming the proportion of 
the picture to be kept approximately 
that of the ordinary talking film (this 
is really essential, otherwise commer
cial films could not be televised 
satisfactorily), then the picture will 

be a third as long again as it is high, 
or, in other words, the proportion 
will be 4 to 3. 

It is probable that television will 
be standardised at twenty-four or 
twenty-five pictures ·per second, for 
this, too, will enable films to be 
televised, while that frequency is 
sufficient to overcome any troubles 
due to persistence of vision and 
flicker. On page 183 we have repro
duced a picture made up of rows of 
dots to simulate the appearance of a 
t~levised picture with 240-line scan
nmg. 

Actually, the appearance is not 
quite accurate, because in a tele
vision received image the picture 
laterally is not cut up into separate 
dots but into smoothly progressive 
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vanatwns of light and shade, only 
the horizontal lines being clearly cut. 

However, so far as definition is 
concerned the pictures are strictly 
comparable, and probably for the 
first time many readers will realise 
the high degree of definition obtain
able with 240~line scanning. 

76,800 Dots! 
Now, the picture reproduced has 

240 lines of dots from top to bottom 
and approximately 320 dots to each 
horizontal line. This makes in all 
76,800 dots to the picture! This 
means that in order to get this degree 
of definition in television the scan
ning spot or beam must make 
76,800 variations of light per picture, 
or, at the rate of twenty-five pictures 
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per second no less than 1,920,000 
variations per second. To send out 
these variations as a radio signal we 
must modulate our carrier wave at 
at least half this frequency. 

Synchronising Requirements 
You may wonder why we say, " at 

at least half this frequency." A 
point that is sometimes overlooked 
in discussing television figures of this 
kind is that firstly only half a cycle 
is required per dot and secondly 
there has to be a small pause after 
the television of each scene to allo\v 
for the transmission of a synchronis
ing signal. This time has to be 
subtracted from the total time, and 
therefore the modulation frequencies 
to which we have 
referred have to be 
speeded up about 10 
per cent so that the 
actual rate of change 
is higher than would 
at first be thought. 

Side bands 
Furthermore, 

when we modulate 
our carrier wave at 
the frequency of, say 
1,000,000 (we will 
keep to this figure 
now as it is easier to 
remember), then we 
produce side bands 
or side-frequencies 
of 1,000,000 on each 
side of the carrier 
wave. 

It is interesting to 
compare this with 

ordinary sound broadcasting in which 
we may send out frequencies up to 
8,000 if it is well done. This occupies 
a frequency band of 16,000 in the 
ether, but owing to the necessity of 
placing stations close together only 
9,000 cycles are allowed for each 
station, so that if we modulate above 
4,500 and our receiver will receive 
frequencies much above this, then 
we are in danger of having inter
ference from an adjacent channel. 

By spacing stations geographically 
so that transmitters on adjacent 
channels do not come near to one 
another on the map we can avoid a 
good deal of this trouble, but it will 
still exist. 

One sometimes reads statements 

This is one of the research labortJ.tories at the Baird Crystal Palace headquarters U'here 
cathode· ray tube research work is carried out 

in the newspapers that this or that 
inventor is working upon a system to 
give high definition on the ordinary 
broadcast band. This is rather 
amusing when one considers the 
figures concerned. The ordinary 
medium-wave broadcast band can 
be considered as roughly from 200-
to 600 metres. 

Frequency Limitations 
If, now, we modulate with a 

1,000,000 frequency we find that 
there are only 1,000,000 cycles avail
able, anyhow, between 200 and 600 
metres! Even from 200 to 2,000 
metres there are only 1,350,000 
cycles, so there would not be room 
on both broadcast bands and all 

those between for 
both side bands! 

Another rather in
teresting point, 
which many of the 
technical writers 
have overlooked, is 
that you cannot 
modulate a ''carrier 
wave at a higher 
frequency than that 
of the carrier itself, 
which is also an 
insuperable difficulty 
in the use of high 
definition on the 
ordinary broadcast 
band. 

What can we do, 
then ? The answer 
is that we can go 
right down to the 
ultra-short waves, 
where frequencies 
are extremely high 

and where there are plenty of bands 
2,000,000-cycles wide available for 
television. It has been found in 
practice that round about 6 or 7 
metres is a good part of the etheric 
spectrum, the frequency of 7 metres 
being approximately 43,000,000. 

Special Problems 
High-definition television, then, 

will utilise the short wavelengths and 
short-wave receivers will have to be 
built. What are the special problems 
here ? First of all, the tuning of our 
circuits must be sufficiently flat to 
embrace not only the carrier wave 
but sideband frequencies at least 
1,000,000 on each side without any 
substantial falling off in strength. 
To the ordinary broadcast experi
menter this may sound particularly 
difficult, but, actually, even a sharply 
resonant circuit on these wavelengths 
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Telel'/sing lwrse-jurnping scenes on the tern.Jce of the Crystal Paluce by rneans of 
the internwdiute-filnz. SClf.tltJer 

includes a very wide band of fre
quencies. 

When you think it out, selectivity 
conc~rns a question of proportion of 
modulation frequencies in the carrier 
wave. You will understand this 
when you consider how easy it is, in 
long-wave broadcasting circuits, to 
lose quality through sideband cutting 
even when they are not particularly 
sharp in tuning. 

Relatively Simple 
If, on the ordinary medium wave

band, you are receiving modulations 
up to 10,000 cycles on each side of a 
300-metre carrier then the modula
tion frequencies you are receiving 
are one-hundredth of the carrier
wave frequency. 

Down on 7 metres a modulation 
frequency of 1,000,000 is roughly 
one-fortieth of the carrier frequency, 
or roughly speaking only two and a 
half times as flat in tuning as the 
medium-wave broadcast circuit to 
which we have just referred. 

Care is required in design, but 
not so much as would be thought. 

Big Worry! 

reasonably flat up to 10,000 cycles. 
In practice a television amplifier is 
made with resistance coupling with 
a very small gain per stage. 

We shall have more to say about 
this type of amplifier in future 
issues, but meanwhile these facts 
will completely remove from your 
head any ideas of using short-wave 
adaptors on ordinary broadcast sets 
and hooking on a high-definition 
television scanning scheme to the 
loud-speaker terminals! They will 

·also provide you with several large 
quantities of salt to be taken with 
statements made that any of the 
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present 30-line television receivers 
can be subsequently " altered " to 
240-line scanning. 

Design Problems 
The problem of designing a tele

vision receiver, then, is first of all 
to make a good short-wave receiver 
with the radio-frequency circuit 
sufficiently flat to avoid much 
attenuation up to 1,000,000 cycles 
on either side of the carrier; to build 
an amplifier which will be substan
tially flat up to 1,000,000 cycles; to 
provide some form of cathode-ray 
tube which will focus a sharp point 
of light upon the target, the tube 
being provided with circuits which 
will respond to the synchronising 
signals and will scan in synchronism 
with the transmitter. 

For Experimenters 
Well-made cathode-ray tubes giv

ing a good, bright, sharply defined 
spot together with circuits which will 
respond to the synchronising signals, 
will be available before long for 
amateur experimenters. " Wireless 
Magazine " will see that its readers 
are provided with the necessary data 
regarding both radio-frequency and 
picture-frequency amplifiers. 

Of course, so far as the sound 
accompanying television is con
cerned, the technique of this is 
already well known, for although it is 
highly probable that the sound 
signals will be sent out on short 
waves very close to those of picture 
signals, no particularly wide fre
quency band is needed. 

The big worry in a television 
receiver comes in the design of the 
amplifier following the detector, for 
here we have to receive without 
distortion or much attenuation all 
frequencies up to 1,000,000! This 
rather makes one's hair stand on 
end, when you think of the diffi
culties in designing an audio
frequency amplifier which is even Tele••lslng a Spanish cafe scene at the Balrd studios. Mr. Baird is seen otl the left of the 

picture and Sir Ambrose Flerning on the right 
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How Speed 
Photography 
Helps 
Television 

WireleSSMagazine. April. !9J5l 

Intermediate 
Showing the apparatus used to 
film the received Image so that 
televised pie tu res can be pro-

jected on a cinema screen 

removed the photographic emulsion, 
washed the film base, re-coated it 
with a fresh emulsion, dried it and 
brought it back to the camera again, 
so that once more the process of 
filming, developing, fixing and wash
ing could be repeated! Film 

W HAT do you call quick 
service for roll-film develop
ing? Perhaps during the 

summer holidays you take your 
spool into the seaside chemist before 
ten and collect your finished photo
graphs about tea-time, and you think 
this is pretty quick work! 

Quick Work 

Or possibly you are an amateur 
photographer yourself and develop 
your own, in which case, with the aid 
of an electric fan to dry the film after 
you have developed, fixed and washed 
it, you can cut down the time 
between finishing the roll and show
ing the prints still further. 

Let us say five minutes for 
developing, ten minutes for fixing, 

Diagrammatic representation of 
the Intermediate-film transmis
sion process using electronic 
scanning by means of the 

Famsworth dissector tube 

Process 
half an hour washing, and perhaps 
three-quarters of an hour for drying 
if you are lucky. This makes an 
hour and a half in all for obtaining 
a finished negative (without the 
prints!) .and, while I do not say it 
is not possible to work quicker than 
this, most readers will admit that it is 
pretty good going. 

A year or two ago rumours first 
came out of Germany of a new tele
vision process in which the subject 
to be televised was first of all filmed 
with an ordinary cinema camera, the 
film developed immediately, fixed 
and washed, partially dried and then, 
without further delay, scanned for 
transmission. 

The film next passed on, without 
stopping, through a machine which 
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In this machine the film used was 
one long continuous loop, and such 
was the speed of processing that the 
film picture could be televised with 
a delay of only a minute or two from 
the time of taking! 

Strange But True 

It is understandable that some 
doubt was cast upon this story by 
those who were fully acquainted with 
photographic technique, for it seemed 
impossible to work so quickly, but 
before long the story was confirmed 
and the results obtained were found 
to be quite satisfactory. 

Since that time the technique has 
been improved considerably and the 
Baird people, who have themselves 
contributed much to the development 
of this process, have given a number 
of demonstrations with their inter-

PAS51Nb THROUGH 

PROJECTOR. CoNTINUOU&LY 
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mediate film apparatus, the delay 
between actual taking and televising 
the scene being less than thirty 
seconds! 

PerEnanent Record 
Before dealing with the actual 

methods used, let us consider a 
few of the advantages of the inter
mediate film system. First of all, it 
is very much easier to scan a film 
than an actual scene, there being no 
problems of illumination to be 
solved. Secondly, any scene suffi
ciently well lit to enable an ordinary 
cinema picture to be taken can be 
televised in this manner; and thirdly, 
it is possible (if the film taken is 
kept and not cleaned and re
emulsified) to have a permanent 

~ 
~--J 
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film for every scene televised, the 
film being dried completely after it 
has been scanned, and stored for 
future use. While this method is 
slightly more expensive in operation, 
the advantages of the permanent 
record outweigh the disadvantage of 
the slightly higher expense. 

Standard size of film stock is not 
used and various sizes have been 
experimented with, including the 
9!-mm. gauge, which is so popular 
with amateurs. In the demonstra
tions we have witnessed the Baird 
company has used standard 35-mm. 
stock split in half so as to give two 
strips 17! mm. wide. This was 
found to be very satisfactory in 
practice. Later, perhaps, special 
sizes may be made. 

CINEMA 1 
PROJECTOR\ . 

· .... 

TELEVISION 
RECEIVER 

DEVELOPING AND 
FIXING TANKS 

A diagram showing the interntediate flint process used for reception 

record of the scene, so that it can be 
televised at a latter time just as often 
as required. 

This last advantage is a very 
important one in the case of cere
monies and events which occur 
during times which are not con
venient for television reception by 
the ordinary public. 

Two SysteEns 
The system, therefore, corresponds 

with the use of special records of a 
broadcast by the B.B.C. so that 
events can be re-broadcast later in 
the day. Such records are made on 
all important national occasions. 

There are, as you will have 
gathered, two methods of inter
mediate film transmission. In the 
first, which originated in Germany 
and described above, a continuous 
loop of film is used, the old emulsion 
being cleaned off immediately after 
the picture is televised and a new 
emulsion substituted. The advantage 
of this method is that the cost of 
film stock is kept do\\on but the 
disadvantage is that there is no 
permanent record. 

The second method is to use fresh 

The camera used very c_losely 
resembles the standard cmema 
camera, the new film being stored in 
a light-tight case from which it is fed 
into the " gate " and exposed. After 
the film comes away from the gate, 
instead of going on to a take-up reel 
it passes through a light-tight aper
ture down to the bottom of a tube 
filled with developer, round the 
roller at the bottom of this tube, up 
again over another roller, down a 
second tube, up to the top, and so on 
through various liquids and as many 
tubes as are necessary for the process. 

The photographic emulsion used 
has been specially evolved by the 
film makers for this process and the 
developer has also been specially 
compounded after numerous experi
ments. It works, incidentally, quite 
hot-at a temperature which would 
melt the emulsion with ordinary 
film-and this special form of emul
sion, the special developer, and the 
high temperature all contribute to 
make the developing time extremely 
short-a matter of seconds. 

The speed at which the film 
travels through these tubes full of 
solution is, of course, governed by 
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the " taking " speed. Forty-five 
feet per minute is about the speed 
used at the present time. 

After passing through the develop
ing solution the film traverses an
other tube containing the washing 
water, thence into a rapid fixing 
bath, through another wash, and 
with the bulk of the water removed 
in a drying chamber the damp film 
passes up into the scanning aperture, 
only thirty seconds after it has 
passed through the camera. 

Partial Washing 
Needless to say, only a portion of 

the hypo·or fixing solution has been 
removed from the emulsion in the 
quick wash, but the presence of the 
residue of fixing salts in the emulsion 
does not bring about any immediate 
deterioration and therefore has no 
effect upon the image when it is 
scanned. A more prolonged wash 
can always be given when it is 
desired to keep the film. 

It is interesting to note that, while 
the film passes through the camera 
gate intermittently picture by pic
ture, in passing through the scanning 
aperture it moves continuously and 
not intermittently. 

The reason for this is that instead 
of the scanning line moving down 
the picture a distance equal to its 
width after each traverse and then, 
as soon as the bottom of the picture 
frame is reached, jumping to the 
top again, the film moves steadily 
downward at such a speed that when 
the scanning spot returns to its 
starting point after each line the 
film has moved down a distance 
exactly equal to the spot width. 

Line Scanning 
As soon as the film has moved a 

distance equal to one frame the spot 
is ready to start at the top of the 
next frame, and so scanning is 
simplified. 

Incidentally, this method of scan
ning a continuously moving film is 
adopted also for the televising of 
ordinary commercial films. The 
scanning can either be by means of 
a high-speed disc or by some elec
tronic method. Illustrations of both 
types of apparatus were given in last 
month's" W.M." (page 86). 

At the receiving end the image on 
the cathode-ray tube can be similarly 
filmed, the film processed at once 
and projected on to a large screen 
with a delay of only thirty seconds, 
thus providing a screen image big 
enough for the largest audience. 
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Simple Facts 
About the 

Cathode-ray 
Tube 

by P. WOODWARD 
An engineer explaining the junction of the new ,Cossor giant 

cathode-ray tube to three B.B.C. variety artists 

I T is probably unwise .to dogma
tise about anything that is 
developing as rapidly as tele

vision, but so far as one may judge 
the cathode-ray tube is an almost 
essential feature of a high-definition 
receiver. 

It is therefore advisable for those 
who are just taking up this branch 
of the art to familiarise themselves 
with the main facts about these 
tubes. The notes on this page are 
intended to provide an introduction 
to the tube as a practical article of 
everyday use; they make no attempt 
to explain the theory of its working. 

Main Objections 

::'\ow, it has been fashionable in 
certain quarters to decry the cathode 
tube, so let us first deal with the 
main objections to its use: (a) that 
it is fragile and costly; (b) that it calls 
for dangerously high voltages. 

It is quite true that the tube does 
at present cost a certain amount of 
money; but then so did the moving
coil loud-speaker when first intro
duced. History is likely to be 
repeated here. 

Breakage Argument 

The argument about the tube 
being easy to break is a little difficult 
to understand. True, it is made of 
glass, but does one expect an article 
to get broken merely because of 
that ? Valves are mostly made of 
glass, too, hut how often does one 

hear of a breakage ? Very rarely, 
and it seems likely that with an 
object of the size of the cathode 
tube (it is quite large) the answer 
would be never. 

Dangerous voltages ? Well, they 
do run quite high, even in the case 
of the modest-sized tubes available 
for amateur use: they may be of the 
order of 800 to 2,000 volts. That 
certainly sounds alarming, and has 
been made the excuse for many 
gloomy prognostications. 

The fact is, however, that although 
a high voltage is needed the current 
required is extremely small. It is, 
therefore, possible so to design the 
supply circuits that they will deliver 
only a tiny trickle of current and 
yet do their work satisfactorily. 

The problem has hardly been 
touched from the amateur user's 
point of view, but it seems probable 
that it will he found practicable to 
arrange these power-supply circuits 
in such a fashion so that although 
they will be capable of administering 
an intensely painful shock, they will 
not he dangerous. The actual 
quantity of current delivered would 
be too small to affect seriously a 
person in normal health. 

Finally, let us take a look at one 
of the actual types of tubes now on 
the market, taking as our example 
the Ediswan " BH." This is of the 
usual funnel shape, with a circular 
sensitised screen at the larger end. 

The overall length of the tube 1s 
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45 centimetres (approximately 18 in.) 
while the diameter of the screen is 
10 cm. ( 4 in.). It is fitt~d with the 
standard 4-pin base, extra terminals 
for certain of the electrodes being 
attached round the rim of this. 

Operating Figures 

The cathode heater, which is con
nected to a pair of the pins, requires 
a current of about 1 ampere at a 
pressure of approxin<ately .5 volt 
(.4 is an average figure). It is 
customary, of course, to use eith~r 
a voltmeter or an ammeter here, 
in order to facilitate the repetition 
of a favourable adjustment which 
may have been found experimentally. 

Of the various electrodes, the 
" first accelerator " requires an 
operating potential of 250 to 800 
volts, the " second accelerator " 
calls for 800 to 2,000, while the 
negative shield needs 50 to 150 volts. 

The price of this tube is £8 8s. 

New Cossor Tube 

At the time of writing Cossor has 
just announced a new cathode tube 
which promises to be of great 
interest. It is of the much larger 
type, and is stated to allow for a 
picture 9 in. high. Its length ~s 
27 in. 

Full details of this tube have 
not as yet been released, but it is 
quite evident from the information 
already supplied that this newCossor 
production will be of great ii1terest. 
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Records 

( ,o/wnbw photo 

A Review of the Latest-
brilliant works and reproduce well 
on an electric gramophone. 

Eric Coates comes into the lime
light again with a recording of 
The Three Men, a suite in three 
parts, depicting the man from the 
country, the man about town, and 
the man from the sea. Those of 
you who revel in his In Trrum 
Tonight and London Bridge 
marches will enjoy this. Style is 
the same; the work is full of 
vitality and the recording is good. 

Het·e are Layton andJohnstone in the Colutnbia studios. In a recent record they sung 
the chorus twice; later the two recordings were superitnposed to nuske o quartet sung 

On the second side of the second 
record we find a recording of 

one of Eric Coates! most delightful 
waltzes from Wood Nymphs 
(H.M.V. C2722 and C2723, 4s. 
each). Some good H.M.V records by two singers 

I T is my pleasure to introduce, first of all, the best 
orchestr~l recon~ t?at has been released for sor:;c 
long while. Thts IS H.M.V. DB2275; Stokovvskt s 

arrangement of two of Bach's lesser-known works, 
Sarabande from the Third English Suite for the piano 
and Siciliano from a violin and cembalon 
sonata, both played by the Philadelphia 
Symphony Orchestra under Stokowski. 

Never in my life have I heard such 
marvellous string tone on a gramophone 
record. Crescendos and diminuendos by 
violins and 'cellos and double basses are 
recorded with such fidelity as to be almost 
unbelievable. 

The record costs six shillings, but it is 
worth every penny of it. The least you 
can do is to hear it; then you'll get it. 

Everyone, highbrows and lowbrows, has 
heard of Beethoven's famous Moonlight 
Sonata. Wilhelm Backhaus has recorded 
it for H.M.V. on DB2405 and 2406 (6s. 
each). Fine recording and a super per
formance. As I played the two records 
I could not help thinking of the advantage.> 
of a good high-quality radiogram. :\ 
perfect illusion of the real thing! 

this month. 
Now, here are two interesting Parlophonc discs

Tauber singing The Forbidden Song and The Last 
Greeting on R020270, 4s., and the overture Sicilian 
Vespers (Verdi) played by the Milan Symphony Orches
tra on E11266, 4s. I like the Tauber record; the songs 

arc of the quiet ballad type 
-nice tunes~-and one can 
enjoy the beauty of Tau
her's voice much ·better than 
in the type of greater vocal 
exertion. At least, I think 
so. 

There are, I believe, a 
number of people who enjoy 
listening to popular semi
classics, such as Blue Danube 
Waltz, in vocal form. Per
sonally, I prefer plain 
orchestral renderings. Here 
is a typical example again 
this month. Miliza Korjus, 
a brilliant German soprano, 
sings Weber's Invitation to 
the Dance marvelloush· 
done, but give me the 
Philadelphia Orchestra's 
rendering any day. On the 
other side Korjus sings The 
Maiden's Wish, a Chopin 
mazurka. Quite nice, this. 
(H.M.V. C2721, 4s.) 

Two new Decca-Polydor records which 
I strongly recommend are the Roman 
Carnival overture by Berlioz played by 
the Berlin State Opera Orchestra on 
CA8197 and the second movement of a 
Mozart sonata played by Gerhard Bunk, 
organ, and the Dortmund State Music 
School Orchestra on CA8195. Both are 

Harry Roy in a cheeky mood ! His 
splendid recordings on Parlophone can 

now be obtained for Is. 6d. 

Now for something cheer
ful. The B.B.C.'s military 
band plays two m3tches o~ 
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Your Radiogram 
-Releases by T. F. HENN 

Columbia DB1506 (2s. 6d.)-one an arrangement of the 
hit, Sing As We Go, and the other Ship Ahoy. You're 
right, All the Nice Girls Love a Sailor is included ! 

Sandler's orchestra plays the Merry Widoio Waltz 
and V ilia on another Columbia (DB1484). I thoroughly 
enjoyed his Vilia, but somehow or other he seemed to 
miss the mark with the other. I may be mistaken. 

The Commodore Grand Orchestra plays Liszt's 
Hungarian Rhapsody, No. 2, on Regal-Zonophonc 
MR1594 (ls. 6d.). This work for ls. 6d. is, I suppose, 
good value especially when it is played by such a 
favourite broadcasting orchestra. It is a work for a big 
orchestra, methinks ! 

A record I did enjoy was Alfredo Campoli playing 
La Petite Tonkinoise and Popjnes on Decca F5450. 

Here the work suits the orchestra. A delightful couple 
of light tunes. 

The most ticklish 
of recording jobs is, 
I imagine, making a 
funny record. Col
umbia provide us 
with two this month. 
A discourse on Cycl
ing by John Tilley, 
DB1508, and another 
by Hugh E. Wright, 
the latter giving a 
burlesque of a B. B. C. 
commentary on a 
Test Match at the 
Oval (DB1511). Til
ley has, to my mind, 
got the knack of 
recording humour. 
He starts off with one 
thing, and before the 
listener knows where 
he is, Tilhy is talking 
about buying pictures 
and a coffee - stall 

Sandau, Bel fin 
i\liliza Korjus records for li.M. V. She has t1 fine 
soprano voice. Her lt1test record is re•'iewed here 

Here is Charlie Kunz photographed llt hi.~
piano at Casuni's Restaurant ft·onl which 

he broadcasts. He records for Sterno 

hit is I Wish I Were Twins; what wind she 
must have ! Simply wonderful. 

Harvey's selections are of present-day 
hits on one side, and a medley, On a 
Southern Plantation, including a number 
of universally known plantation songs, 
on the other. Both arc recommended. 

Of the light vocal records I recommend 
Russ Colombo singing Too Beautiful 

for Words and When You're in Love on 
Decca F5405. There is, however, a tragic 
story behind this record. The day after 
it was recorded Russ Colombo was 
accidentally shot dead. 

owner putting his hand in a pan of frying sausages. 
I believe that the mere fact that I am alone listening 

to a seemingly droll commentary on an imaginary Test 
Match puts me off straight away. Honestly, the Test 
Match record bored me. Lucky we are not all affected 
in the same way ! 

And now for dance music. Not a brilliant collection 
this month; we need some new catchy tunes badly. 

Parlophone sends me two fairly good ones. Harry 
Roy playing Blue Moon, a fox trot, and No Moon, No 
Stars, Just You, a waltz, on F124 and Nat Gonella and 
his Georgians in I'm Gonna Wash My Hands of You 
and Georgia's Gorgeous Girl on Fl16. 

Light Records Regal Zonophone : Missus Lowsborough-Goodby and 
Of the light records I pick out two as being especially Too Beautiful for Words on MR1581 and Sidewalks of 

good. One is Valaida, of Lew Leslie's Blackbirds, Cuba (a rumba) and Because of Once Upon a Time 
playing two trumpet solos on Parlophone Fll8 (ls. 6d.) on MR1583 are Lew Stone's fox trot contributions. 
and the other of two contrasted banjo selections by One of the best is Decca's Hitchy Koo and He's a 
Ken Harvey, on H.M.V. B8289 (2s. 6d.). Valaida's star Rag-Picker played by the Embassy Rhythm EighL 
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More About the "H.K." Four 

C5es1 gned by 
PERCY W. 

HARRIS, M.t.R.E. 
and 

G. P. KENDALL, 
B.Sc. 

Describing the 

Finer Points of 

Construction 

and Operation 

Two-dial tuning is an art which is easily learnt; once acquired it enables 
the operator to obtain results rarely equalled with a singleMcontrol 
receh•er. The tuning guide throws interesting light on this question 

I N presenting the " H.K." Four 
last month we endeavoured to 
deal comprehensively with the 

general theoretical aspect of the 
design and at the same time give a 
brief account of the main con
structional points. We had to make 
it very brief, so before discussing 
operating details I ought, perhaps, 
to deal with one or two practical 
matters which we were able to cover 
only in outline last time. 

First, I must emphasise that the 
metal coating on the surface of the 
baseboard must be 
scraped away under each 
of the brackets support
ing controls. These are 
the brackets for the 
reaction condenser, the 
low-tension switch, the 
A.V.C. controls, and the 
tone controls. This was 
stipulated on the wiring 
diagram, but since some
thing unfortunate hap
pens if it is forgotten I 
want to make certain 
that this point is fully 
understood! 

constructional experience, had 
perhaps better just run over the 
question again. 

An example will probably make 
the point clear. On reference to the 
wiring diagram you will find that a 
wire leaves one end of the .1 mcgohm 
resistance near the V, valve holder 
and disappears through a hole in 
the baseboard marked " R." 

Then near a 50,000-ohm resistance 
located between the two gang con
densers you will find a wire coming 
up through another hole also marked 

" R." This simply means, of course, 
that the wire went down through 
the first hole, ran along under the 
baseboard, and came up through 
the second hole. In the same way 
you can trace the run of all the other 
wires following a hidden route. 

A very similar method was adopted 
in marking the leads running between 
parts on the baseboard and those on 
the " bridge " on which the coils 
are mounted. Where the wire leaves 
the lower level it is shown broken, 
with an 8rrow head on the end; this 

. Then there arc the 
connections which run 
beneath the baseboard: 
this is really quite a 
simple matter, but since 
the set may well be built 
by some of our many 
new readers who have 
not had a great deal of The srnaller grid-bias unit can be tucked away under the aeriol and earth end of the co;l shelf. while 

the larger one can stand inside the cabinet at the opposite end 
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is given a reference letter, and 
the same letter will be found on ~the 
corresponding end coming down 
from the upper level. 

The fitting of the finished set into 
its cabinet calls for just a word or 
two. The first step is to mark out 
the front panel, which will presum
ably be of wood, and drill it for the 
various control spindles which wi 11 
project through it. 

Drilling the Panel 

The lateral spacing for all these 
holes can be obtained from the wiring 
plan, which is dimensioned where 
required; the correct height for 
each hole is best determined by 
actual measurement. The fitting of 

the dial parts is, of course, carried 
out quite simply with the aid of 
the paper templates supplied with 
the condensers. This should be 
done, by the way, before the panel 
is finally attached to the baseboard 
of the set. 

Into the Cabinet 

After the panel has been fitted, 
the set can be slid into the cabinet 
from the back and secured in place. 
This is done in two ways: first, 
some screws are driven up through 
the bottom of the cabinet into the 
set's baseboard, and secondly a 
couple of screws are passed through 
the upper edge of the panel into the 
cabinet front from the inside. These 
notes, by the way, are based on the 
assumption that a cabinet of the type 
shown in the photographs is used. 
(This is a Peto-Scott model specially 
designed for the "H.K." Four.) 

Fitting up the various battery 
leads is, I think, a quite obvious 
matter, but it is to be noted that 
sufficient length should be provided 
for the G.B. leads to reach a suitable 
spot for the location of the two 
batteries required. These, by the 
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Housed in u 
cabinetwortlrv 
of its quulitY: 
the "H.K. 
Four" fitted in 
the speciol 
PetowScott 
table £'tJbinet 

way, comprise a 9-volt unit for the 
output valve (marked G.B.2 on the 
diagrams) and a 4.5-volt unit for 
volume-control purposes (marked 
G.B.1). Space for both these can 
be found inside the cabinet. 

Now for sundry points about the 
operation of the receiver. The tone 
control should at first be set to a 
mid-way position, the final setting 
to an adjustment to suit individual 
requirements being made only after 
the receiver has been tried out on 
several different transmissions. 

The volume control will be found 
to reduce strength when it is turned 
to the left (anti-clockwise). When 
it is turned fully to the right the 
set works at its maximum power, 
subject only to the limiting effect 
of the A.V.C., which serves to 
prevent severe " blasting " when the 
operator incautiously tunes in a very 
powerful station, and to choke down 
the squeal when reaction is pressed 
too far and the set is made to 
oscillate. 

For very weak stations, by the 
way, the A.V.C. can be put out of 
action by pressing the knob of the 
control switch to the right; this 
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tvote the posi
tiou of the wt.tt-'c

change switch spindle : 
this is attached by n.euus of 

a coupling piece to a short e.,·
teusion which passes through o hole 

in the side of the cabifl(•t 

should rarely be necessary, since in 
practically all cases the required 
volume can be obtained by using 
just a trifle of reaction. ' 

Degrees of Selectivity 

Several different degrees of selec
tivity can be obtained by varying 
the position of the tapping leads on 
the coil units. These control, first, 
the aerial coupling (lead from 
.0003-microfarad compression con
denser to points 1, 2, or 3 on first 
coil) and, secondly, the high
frequency inter-valve coupling 
(flexible leads from .0001-micro
farad fixed condensers to points 1, 
2, or 3 on third and fourth units). 
The rule in each case is that the 
lower numbers give higher selectivity. 

Higher numbers, on the other 
hand, give slightly greater volume, 
so a little experimenting is advised. 
In general it will be found that No. 1 
on the first unit and 2 on the others 
will give a good compromise for 
normal conditions. 

A. V.C. Valve 

A list of recommended valve types 
was given last month, but it may 
perhaps be as well to explain the 
matter of the A. V. C. valve in greater 
detail. This actually consists of a 
triode or screen-grid type with 
certain of its electrodes joined 
together to make it into a diode; 
the point is that practically any 
kind of valve will serve the purpose. 
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When a triode is employed the 
effect of the inter-connecting wiring 
shown is to join together plate and 
grid, while in the case of a screen
grid type it is the control grid and 
screening electrode which are joined. 

Try Old Valves ! 

The best tip I can give here is 
that the user should try out all his 
old valves in the A.V.C. position 
and see whether he can discover 
one which is a little better than the 
rest. 

A Tuning Guide of 
the" H.K." Four will be 

found on Page 233 

The trial should be made on a 
very strong station, preferably on 
long waves, the best valve being the 
one which cuts down the volume 
most and so gives the best protection 
against overloading. (Without the 
A.V.C. in action the set will probably 
be found to blast badly on such 
transmissions as those of Droitwich 
and the local stations.) 

Suitable Types 

In the course of our own tests 
we found that the best results were 
usually obtained from a valve of the 
<~creened-grid or variable-mu type. 
This might be borne in mind by 
anyone who finds it necessary to 

buy a valve specially for use in this 
position. The anode of these types 
will, of course, be left unconnected. 

Finally, there is the question of 
the setting of the trimmers on the 
gang condensers. This is very 
important, for the full performance 
of the set will not be obtained until 
it has been correctly done. Probably 
the best procedure is to tune in a 
weak station with the panel-con
trolled trimming knobs at a mid-way 
setting, then adjust the internal 
trimmers for maximum volume. 

The object should be to find 
such a setting for the latter that an 
exact tuning point can always be 
found on the main dials with a little 
final adjustment on the panel 
trimmers. Once found it will be 
observed to hold quite well over the 
tuning range. 

In making the trimming adjust
ment one should note whether it is 
possible to find a true maximum
volume position with a definite 
reduction of strength on either 
side. If it is found that volume 
increases all the way to the end of 
the travel of the control, it is possible 
that the true setting is not being 
located. 

If this happens it simply means 
that an unsuitable position has been 
chosen for the panel control. The 
remedy is to reset the latter to a 
different adjustment, retune on the 
dial and then try the rear trimmer 
again. 

On the original receiver, by the 
way, the settings were these: Both 
front and rear trimmers on the 
right-hand condenser unit were quite 
near to their midway points. Those 
on the left-hand unit were found 
to require quite different treatment; 
the panel knob was turned fully 
to the left as seen from the front 
of the set, while the control at the 
back was turned almost as far as 
it would go to the right (as seen from 
the back of the receiver). 

This information may be of use 
as a preliminary guide, and it is 
to be noted that it was under these 
conditions that the dial readings 
on page 233 were obtained. 

Dial Reading 

The readings in question, of 
course, are not likely to be repeated 
with any great accuracy in the case 
of sets built by readers, but they 
should be of some assistance as 
a general indication of the positions 
at which one may expect to find 
the principal stations. 

Once a few of these have been 
found and their actual readings 
obtained, it will be possible to 
deduce a sort of correction factor 
which can be applied to the rest of 
the list. 

This will make it easy to log 
the rest of the key stations and 
make out a proper calibration 
sheet. 

-G. P. K. 

COMPONENTS NEEDED FOR THE ttH.If." FOUR 
BASEBOARD ASSEMBLY £ s. d. 

1-Peto Scott metal-coated base-
board, 18 in. by 12 in., 78 in. 
thick ... ... ... ... 2 6 

:IIISCELLANEOUS WOODWORK 
!-piece 18 in. by 4 Y4 in., .t/8 in. 

thick, also metal-coated. 
i-pieces4Y4in. by3j .. in.,% in. 

or % in. thick. (These need 
not be metal coated, since they 
are merely the supports for the 
coil "bridge. " 

CHOKES, HIGH-FREQUENCY 
1---Varley Multicellular Junior 

(First high-frequency stage) .. . 3 6 
1-Varley Nicore (Second high-

frequency stage) . . . .. . 4 6 
1-Wearite type HFPJ (Detector 

stage) ... 2 0 
CHOKES, LOW-FREQUENCY 

1 Varley pentode output, type 
DP9 15 0 

COILS 
1-Set of Wearite Nucleon coils, 

comprising one BP1, one BP2, 
and two TG types, with special 
extension piece and coupler for 
wave-change switch ... ..• 2 10 0 

CONDENSERS, VARIABLE 
2-Formo donble-gang type, with 

slow-motion drives and dust 
covers ... 1 5 0 

1-Graham-Farish .0003-micro-
farad reaction . . . 2 0 

1-Formo compression type, 
.0001-microfarad .. . .. . 1 6 

1-Formo .0003 · microfarad 
compression 1 6 

CONDENSERS, FIXED: 
3-T.C.C. .0001-microfarad, edge

wise mounting, type 34 
3-T.C.C .. 001-microfarad, edge· 

wise mounting, type 34 ... 
1-T.C.C .. 002-microfarad, edge· 

wise mounting, type 34 
1-T.C.C .. 02·microfarad, type 300 
a-.. -T.C.C .. l~microfarad, type 250 

(Cartridge) .. . .. . 
2-T.C.C .. 5-microfarad, type 50 
2-T.C.C. 1·microfarad, type 50 
2-T.C.C. 2-microfarad, type 50 
1-T.C.C. 4-microfarad, type 61 

HOLDERS, RESISTANCE 
6--Graham~Farish horizontal type 
5-Graham-Farish vertical type ... 

HOLDERS, VALVE 
4-Benjamin sprung 4~pin type 
1-Benjamin 5~pin 

RESISTANCES, FIXED 
4-Graham-Farish 1·megohrn 

Ohmites 
1-Graham-Farish 100,000-ohm .. . 
3-Graham-Farish 50,000-ohm .. . 
4-Graham*Farish 5,000-ohm 

RESISTANCES, VARIABLE 
1--Multitone potentiometer for 

tone control . . . . . . .. . 
1-Erie .25-megohm volume con

trol 

SWITCHES 

s. d. 

3 9 

4 6 

6 
0 

4 0 
4 8 
5 0 
7 0 
5 6 

3 0 
2 6 

6 0 
10 

6 0 
1 6 
4 6 
6 0 

3 6 

3 6 

2-Bulgin on-off, type SSO 3 0 

TRANSFORMER, LOW -FREQUENCY 
1--Multitone, ratio 1 to 4 17 6 

192 

TERMINALS 
11-Belling~Lce, marked as fol

lows: A., E., L.S., L.S., 
H.T. , H.T. -e 1, H.T. t 2, 
H.T.-t3, H.T.~ 4, L.T.+. 
LT.-

SUNDRIES 
·l-·-Peto Scott mounting brackets 

- for supporting switches, 
reaction condenser, volume 
control. ... . .. 
(Note. The slots in these 
may need enlarging to take 
the bushes of the switches. 
This is easily done with a file.) 

4 ~Wander plugs for grid-bias 
leads (two red and two black). 

1-Terminal strip, 8 in. by 2Y2 in. 
l~Terminal strip, 2 in. by 1% in. 
Wire, sleeving, flex, screws, etc. 

ACCESSORIES 

BATTERIES 
1-Full o' Power 120-volt 
1-Full o' Power grid-bias unit, 

9-volt ... ... 
1-Full o' Power 4.5-volt ... 
1-5mith's 2-volt accumulator, 

type 2RGN7 ... 
LOUD-SPEAKER 

1-W.B. Senior Stentorian 
(Or in cabinet) 

VALVES 
3-Cossor 220 VS . .. .. . 

(Note.-One of these is used for 
A.V.r:. purposes, and any avail
able type can be tried here.) 

1-Cossor 210HF 
1-Cossor 220PT ... 

s. d. 

I 4 

17 6 

3 
0 

10 6 

2 2 0 
2 19 6 

1 17 6 

5 6 
13 6 



Last month we presented an article 
by P. Wilson showing how the piezo
electric crystal was playing a large 
part in improving the characteristics 
of pick-ups. The same principle has 
been applied to a special tweeter 
loud-speaker which, when used in 
conjunction· with an ordinary moving
coil reproducer, ensures really life-

like reproduction 
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A. I .... Willituns, chief enginee•· 
of the Brush Development 
eo., with a battery of piezo
electric reproducers used for 

public-address work Improving Quality 

With a Tweeter 
How to Get Lifelike Reproduction-by P. WILSON, M.A. 

T HE electrical characteristics of a piezo-electric 
crystal are in the main those of a capacity. I say 
in the main, because the impedance curve is 

not quite identical with that of a condenser. It corres
ponds more nearly to that of a condenser in series 
with a resistance of the order of 3,000 ohms. 

This fact, however, is not sufficient to modify to 
any material degree the conclusions that may be 
arrived at by treating the impedance as capacitative in 
character. 

At this point let us just recall to mind the impedance 
characteristics of inductances, capacities and resistances 
singly and in combination. 

A resistance, of course, has a straight-line charac
teristic and its impedance is constant for all frequencies. 
The impedance of an inductance increases with 
frequency and is measured, in ohms, by multiplying 

f<'ig. 1.-Showing the relation between impedance and fre
quency for a pure resis.tance R~ an inductance L, and a 

capacity C 

together 2rr ( ~~ 6.28), the inductance in henries, and 
the frequency in cycles per second. 

The impedance of a capacity decreases with frequency 
and is measured in ohms by taking the reciprocal of the 
product of 2rr, the capacity in farads, and the frequency 
in cycles per second. Typical impedance curves are 
given in Fig. 1. 

vVhen these elements are used in combination the 
impedance relations may become rather complicated 
because of differences of phase. 

Three Important Combinations 

For the present purpose, however, only three com-
binations are of importance: 

(1) An inductance and a capacity in series. 
(2) An inductance and a capacity in parallel. 
(3) A capacity and a resistance in series. 
In the first case, the combined impedance is the 

difference of the two separate impedances. Written in 
formula form, 

Z = 2rr/L 1}2rrfc. 
There is obviously some particular frequency at 

which the combined impedance z is zero, and this 
frequency is given by the familiar formula for resonance 
27rf = ljVLc~ 

In practice, the conditions assumed by this example 
are never fully realised because every inductance has a 
certain amount of resistance. The result is that at the 
resonance frequency the impedance does not become 
zero, but is equal to the resistance of the coil. 
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A '1 WEl!.TER JiOR HlGH-N01'E REPRODUC1'ION 
The Rotherntel-Brush tweeter loud-speaker operates on the 
piezo-electric principle. lts sntall size can be estimated by 

its comporison with a cigarette pocket 

This particular combination is found in a moving
coil loud-speaker. The speech coil has inductance and 
resistance, and the series capacity is due to the reflection 
of the mechanical load back into the electrical circuit. 
Consequently this capacity is usually known as the 
" motional capacity " of the loud-speaker. 

The result is that the electrical impedance of a 
moving-coil loud-speaker has a characteristic of the 
type shown in Fig. 2. 

Before we pass on to the other combinations just 
consider for a moment what this means. 

Most readers no\Yadays will be familiar with the 
notion of matching the loud-speaker load to the output 
stage of a receiver. For any combination of valves in the 
output stage there is an " optimum load," expressed 
in ohms, for which the power handling capacity of the 
output stage is greatest and the energy transfer is a 
maximum. 

If the loud-speaker impedance is different from this 
optimum load we use a matching transformer to put 
matters right. 

Impedance of a Moving-coil Loud-speaker 
But what is the impedance of a moving-coil loud

speaker for this purpose ? The actual impedance 
follows the curve shown in Fig. 2 and correct matching 
for all frequencies cannot therefore be secured. The 
compromise we take in practice is an impedance about 
double the minimum impedance (or D.C. resistance) 
of tht speech coil. This is shown in the figure by the 
dotted line. Seeing that the minimum comes some
where about 400 cycles the matching may go badly 
wrong for high frequencies. 

It would not be difficult to arrange a balancing 
circuit to compensate for the curve in Fig. 2, but such 
a circuit would absorb a considerable proportion of 
the energy available for working the loud-speaker; and 
there are other reasons why it would not be really 
satisfactory. 

What is wanted is some arrangement which will 
level up the impedance characteristic and at the same 
tim_e will ensure a good reproduction of high notes, 
wh1ch are not as a rule effectively dealt with by moving
coil loud-speakers. 

One method of doing this is to use a moving-coil 
reproducer working into a large horn. But large speake 
horns are cumbersome, and very few homes would 
accommodate them even if the ladies were willing. 

Advantages of the Capacitative Loud-speaker 

Another method is to use a capacitative loud-speaker 
in conjunction with a moving-coil speaker, and in this 
respect the piezo-electric loud-speaker has substantial 
advantages over other types. 

Now let us look at the impedance curve of a capacity 
in series with a resistance. The formula for the com
bined impedance is 

Z = V'R2~+-.1/,-;4-7!.,--2f=2'c2 • 

At very high frequencies the second term under the 
square root sign is very small, and the impedance is 
sensibly equal to the resistance R. At low frequencies, 
however, the second term may have an appreciable 
effect if the capacity c is small enough. 

100 300 1,000 
FREQUEIVCY 

3,000 1qooo 

Fig. 2.-The impedance of a tuoving-coil loud-speaker 
varies t,·onsiderably with frequency 

As an illustration let us take the normal values for a 
Rochelle Salt crystal of the type used in crystal loud
speakers. 

Here c .001 microfarad 
1/1,000,000,000 farad 

1/c = 1,000,000,000 (10") 
1Jc2 10Is 

when f ~~ 100, 47!2
/" is of the order of 4 x 105 and 

therefore the second term in the formula is of the order 
of! X 10'" which is very large compared with the first 
term even when R is of the order of 100,000 ohms (10·'). 
When f 1,000, 4r.2

/" is of the order of 4 x 10" and 
the second term in the formula is of the order of t X 1011 

and is still more than double the first term, when R is 
of the order of 100,000 ohms. 

When f = 10,000 the second term is of the order of 
:1 X 109

• 

From these calculations the statement I made at the 
beginning of this article (that although the electrical 
characteristics of the crystal are those of a capacitv in 
series with a resistance, the resistance effect can~ for 
practical purposes be neglected) is easily verified. 
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In the result, the impedance characteristic of the 
combination of a resistance and capacity in series is 
of the nature shown in Fig. 3. 

It will at once be appreciated that this combination 
shunted across an electrical circuit will have the effect 
of by-passing the high notes more than the low. And 
if the original circuit had an impedance increasing with 
frequency, the effect of the shunt will, in general, be 
such as to make the impedance of the whole arrangement 
more nearly uniform. 

Two applications can be noted in illustration. A 
resistance in series with a condenser is (or should be) 
always used across the output load of a pentode valve 
when that load increases with frequency, as it does when 
a moving-coil (and· still more a moving-iron) loud
speaker is used. 

Serves as a Tone Control 

Its function is to level up the load on the valve for 
high notes since otherwise the load might be so great 
as to cause damage to the valve. If suitable values are 
chosen for the resistance and the condenser and the 
resistance is made variable the arrangement also serves 
as a tone control, the high notes being more attenuated 
as the resistance is reduced. In this form, too, the 
combination is often used as a scratch filter with 
pick-up3. 

The complete circuit of a condenser in series with a 
resistance being shunted across a moving-coil loud
speaker is shown in Fig. 4. The impedance of the 

c 

Fig. 4.-Equivalent clr· 
cuit of a standard tone
control arrangement for a 
moving-coil loud-speaker 

Fig. 6. - A composite 
piezo-electric system 
made up of jour separate 

crystal units 

combination is somewhat complicated. To write down 
the formula would take up the greater part of this 
column. I can only ask readers, therefore, to take my 
word for it that by suitable choice of the quantities it is 
possible to obtain a general impedance characteristic 
which is more nearly uniform than that of the loud
speaker alone. 

Fig. 5.-Showlng the elements of the construction of a 
piezo-electric driving unit 
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I have entered so fully into these explanations of 
circuit theory because they lead directly to a satisfactory 
answer to the question : What is the best way to use a 
crystal loud-speaker? 

First of all let us look at some of the features of such 
a speaker. 

The driving unit is made up of a number of square 
crystal laminations cemented together in such a way 

lOO 1000 
FREQVENC>-

10.000 

Fig. 3.-When a resistance is connected in series with a 
condenser, the combination shows a frequency-impedance 

characteristic of this type -

as to avoid the hysteresis and temperature effects 
which I mentioned in a previous article. 

When three corners of the square are clamped 
between rubber surfaces, so as to avoid dangers of 
rattle or fracture, and voltages are applied to the elec
trodes, the fourth corner moves at right angles to the 
faces of the laminae. One can accordingly attach a 
reed to this corner and use it to drive a cone. 

This is what is done in the Rothermel-Brush 
" Tweeter," the connection between reed and cone 
being effected by means of a shaped piece of balsa 
wood which is very light and stiff (Fig. 5). 

Electrophone Horn Type 

In another form of tweeter (the Electrophone horn 
typ~) four such units are cemented together so as to 
form a single disc with the moving corners of the four 
units in the centre of the disc. In this form the disc 
acts as a self-actuating diaphragm and is used to work 
into a small high-frequency horn (Fig. 6). 

In both these forms the possible amount of move
ment of the moving corner is very small even though 
large changes of voltage are fed to the electrodes. The 
unit can exert a large force but only over a small 
distance. 

So far as high notes are concerned this is all that is 
required. But, in the absence of special devices, its 
effectiveness decreases as we come down the scale. 

Two Ways of Reproducing Low Notes 

In general, there are two ways of reproducing low 
notes : by large pressure and by large motion. The 
former method is utilised in large horn loud -speakers 
where the acoustic load of the horn causes the actuating 
diaphragm to develop large pressures with quite small 
movements. 

An alternative system is to use a very large diaphragm 
in order to set a large amount of air in motion for small 
movements, but this system usually defeats itself 
because large diaphragms are massive and flexible and 
wave-motion is set up in the diaphragm itself. 
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The second method, and the one employed in moving
coil speakers, is to move a moderately sized diaphragm 
over relatively large distances. 

Used as a direct drive the crystal unit is of no use 
for this purpose. 

Overcoming the Difficulty 
Two devices, however, may be used to overcome 

this difficulty. In the first place, the drive may be 
transmitted to the diaphragm through a pivoted lever, 
the leverage ratio being so chosen that a large pressure 
and small motion at the crystal end is converted into a 
smaller pressure and large motion at the diaphragm end. 

This is the device employed in the Rothermel R95 
and R105 type reproducers. Used on a baffle with a 

R 95 SPEAKERS 

Fig. 7.-The circuit of a multiple public-address system 
f!tnploying various types of piezo-electric loud~speakers 

c 

~ 
1000 sJoo 10.000 

Fig. B.-With a moving coil of characteristic A tmd a tweeter 
of characteristic B, the overlapping portions of the curt·e 

give the level response C 

suitable output choke (the inductance of which, in 
conjunction with the capacity (.03 microfarad) of the 
speakers, serves to keep the load on the output stage 
from becoming unreasonably large or unreasonably 
small) these loud-speakers give quite a respectable bass 
output though on the whole the treble frequencies 
are much more in evidence than they are in moving
coil speakers. 

For speech this may be an advantage, and when 
these speakers are used in conjunction with large horns 
it is a great boon. Most moving-coil speakers in such 
circumstances (there are a few exceptions) are very 
bassy. I have, however, used both these crystal 
speakers to drive a horn 5 ft. long and with a mouth 
area of 6 ft. square, and in those circumstances the 
balance between high and low notes is most impressive. 

Large Output from a Single PX4 Triode 

The surprising thing, however, was the efficiency : 
the output from a single PX4 valve would be sufficient 
to fill quite a large hall, and without any sense of 
oppressiveness close up to the horn. 

The second method to increase the bass response 
is to use a number of these speakers in parallel so as to 
obtain the effect of a large area of diaphragm without the 
disadvantage of the resonances caused by a single 
diaphragm of large area. 

In order to preserve a good balance in these circum
stances it is found desirable to use the speakers m 
combination with tweeters and with a choke so as to 
form a double-tuned circuit as shown in Fig. 7. 

For use in some of the older cinemas, for example, 
where there is only a small space between screen and 
back wall this combination has very definite advantages. 
Its frequency response is good, its efficiency is unusually 
high, and a foot of space from back to front is ample. 

For the ordinary man, however, it is the tweeter 
loud-speaker that has the greatest attraction. It is not 
a difficult matter to obtain good bass by means of a 
moving-coil speaker, so why resort to ingenious devices 
to make a crystal speaker perform the same function? 
Why not use the two in conjunction and get the benefit 
of a better load characteristic for the output valves? 

Alternatively, why go to a lot of trouble and expense 
to make a moving-coil speaker reproduce the high notes 
(which it can only do by virtue of diaphragm resonances, 
anyhow) when the addition of a crystal tweeter will 
absolve it from that function and leave it to deal more 
adequately with the low and middle register notes. 

Strong Case for the Tweeter 

The case for using a tweeter is even stronger than that. 
For if we only ask the moving-coil loud-speaker to 
respond up to about 4,000 cycles and to have a diminish
ing response even then at the top of the range, we shall 
find the speaker much easier to design and we shall be 
able to avoid many of the faults at the bass end of the 
scale that normally we have to put up with. 

The only difficulty we are likely to have to deal with 
is that of the overlapping between the two speakers 
in the 2,000-3,000 cycle region. That has been a serious 
difficulty with all dual loud-speaker systems hitherto, 
and it has so rarely been overcome that many people, 
the present writer included, have regarded such systems 
with suspicion and mistrust. 

A little consideration, however, shows that the 
difficulty hardly exists when one speaker is inductive 
and the other capacitative. All we need do is to arrange 
for the inductive speaker to have a response as shown 
in Fig. 8, curve (a), which apart from high-note 
resonances is the natural sort of response for a moving
coil >.peaker; and, in addition, to arrange for the tweeter 
to have a response as shown in curve (b). The two to
gether will give a combined response shown in curve (c). 

Resonant Frequency of the Crystal 
Now the frequency response of the R155 tweeter, 

in isolation, is of the character shown in Fig. 9. The 
crystal has a resonant frequency between 8;000 and 
8,500 cycles. But that response is modified in practical 
circuits by virtue of the fact that there is inductance 
in the circuit. 

In any case, it is a very easy matter to flatten the 
pea~ and ca~ry on the response t~ 12,0~0 cycles by 
puttmg a high-frequency choke m senes with the 
tweeter so that the two have an electrical resonance 
at, say, 10,000 cycles. 

With a value of .001 microfarad for the tweeter capa
city, a .25-henry choke would tune with it at a frequency 
given by. 27T' f 1 • 

x w-9 

f= w•ylw 
1f 

· = 10,000 cycles nearly. 
All we have to make sure of, then, is that : 
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(1) The response of the moving-coil loud-speaker 
is gradually reduced at the higher frequences. 

(2) The crossing point between the two re~ponse 
curves is at the right place. 

(3) The level of the flattened tweeter response above 
the crossing point is not very different from that of the 
moving-coil below it. . . . . 

All this can be done by a Clrcmt wtth but one smglc 
control. It depends on the shape of the impedance 
curve of a capacity in series with a resistance (this was 
discussed earlier in this article). When such a com
bination is used in parallel with a moving-coil speaker 
it reduces the high-note response of the speaker. We 
therefore have only to arrange to feed as much of the 
lost response to the tweeter ~s we desi~e. . . 

The twin condenser-reststance c1rcmt shown m 
Fig. 10 does this. According to the setting of the 
slider of the potentiomete~, .so more or less. of the 
shunted high notes are fed mto the tweeter or mto the 
balancing condenser. 

Determining Appropriate Values 

In determining the appropriate values we have to 
note that the capacity of the tweeter corre&ponds 
most nearly with that used in a tone-cont~ol .across !he 
primary of the output transformer : 1t 1s a htgh 
impedance. 

We are thus led to the circuit shown in Fig. 11. 
The two condensers are shown in the leads from the 
primary to the tweeter so as to block t~e. D.C. hi.gh
tension from the tweeter thereby avmdmg posstble 
damage to it. Simple, is it not? 

The one stroke of luck about the whole arrangement 
is that the efficiency of the tweeter to high notes is 
greater than that of any ordinary moving-coil ::.peaker 
to lows. Had it not been so we might have had to 
duplicate the tweeters. . 

So much for the circuit arrangement. Now for 
some practical considerations. Obviously, the tweeter 
must be placed in close 
proximity to the moving
coil loud-speaker. It 
would be queer to have 
one part of the scale 
coming from one place 
and the other part from 
another. 

A distance of 6 in. or 1ft. 
is quite satisfactory. 

The obvious thing to do, 
then, is to mount the 
tweeter on the loud
speaker baffle just above 
the moving-coil. 

OurPvT TR'ANSFORMER 
OF ReCE/VER 

Fig. 10.-For the purpose of 
adjusting the precise degree 
of high-frequency response 
of a tweeter this simple cir-

cuit can be used 

IMFO 

TWEETER 

Fig. 11.-A complete output circuit for tweeter and mot•ing
coil loud-speakers In combination 
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FRE~UENCY 

F/g. 9.-The response curve of a typical f1Veeter loud
.fpeaker designed to cover the upper harmonic range 

This is where you will begin to strike trouble if you 
are not careful. The whole tweeter chassis is quite a 
small affair and can easily vibrate as a whole: .. 

Now if you feel at your baffle-board you wlil po~stbl.Y 
find that it vibrates markedly on heavy not~s. It th.ls 
vibration is transmitted to the tweeter chassis you wtll 
probably get a rattle in the reproduction. 

In my experiments I avoided this by good luck .rather 
than by intention. My speakers are mounte~ m the 
wall between two rooms, and I had taken speoal care, 
by the plentiful use of dead material, such as CCllotl::x 
and slag wool, to avoid baffle vibration. 

Simple Method of Avoiding Rattle 

There is, fortunately, a very simple method of 
obviating the trouble. The hole in the baffle for the 
tweeter should be cut about 2 in. larger in diameter than 
the tweeter chassis, and the latter can then be suspended 
in it on a flexible surround 1 in. wide. The surround 
can be of leather or rubber or other material insensitive 
to vibrations. 
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It is quite possib~e, ho~vever, tha~ you may get a 
rattle even after takmg th1s precautwn. One of the 
prices you have to pay for ~avi~g a loud-speaker 
combination which goes very htgh m ~he scale IS. that 
it will show up faults in your rece1ver, somet1mes 
even in the transmission, which you may not have 
suspected before. 

Causes of Tweeter Rattle 

For instance, a rattle in the tweeter may be caused by 
the moving-coil rubbing in it~ gap ; by. bad co~tacts 
either in the receiver, in the aenal, or particularly 1~ the 
earthing system; by any of the causes of ampht~de 
distortion in the receiver, such as valve overloadmg, 
grid-choking, and the l~ke; by ?lan-made static, wheth~r 
in the aerial or the mams ; or 1t may be due to faults m 
transmission, such as microphone blasting- and some 
of the B.B.C. microphones are by no means above 
suspicion in this respect . 

If you are unlucky, then, the ~ttmg ?f. a tweeter 
may necessitate a renovation of your. receiVmg system 
with the utmost care, carefully searchmg out faults .. 

A bore, maybe. But the result is decidedly worth 1t. 
No one who has heard the naturalness, the human 
quality, of speech; the delicacy of high st~ings; and the 
detail definition and musical perspective generally, 
when' high notes are adequately reproduced, ~ithout 
marked peaks or troughs; no one who has expenenced 
these things will wish for one moment to go back to the 
standard of ye~terday. 
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WHAT YOU SHOULD KNOW ABOUT 

SHORT-WAVE DESIGN-No. 5 

Problems of 
Amplijcation 

By G. HOWARD BARRY 

This is the fifth article of a series in which the 
problems of short-wave receiver design are being 
investigated and the recommended methods 
explained. Here G. Howard Barry discusses the 
relative merits of high- and low-frequency amplifi
cation in short-wave sets and shows which is the 

Layout and appearance do not always go hand in hand where short
wave sets are concerned. Here you see an unusual-and probably 
••ery ejftcient-layout adopted by a German short-wave enthusiast 

better method to use in certain circumstances 

LAST month I dealt fairly 
exhaustively with short
wave detector circuits and 

stated definitely that, in my opinion, 
the signal-to-noise ratio obtainable 
with a detector alone is about as 
favourable as anything that one can 
obtain. 

This view, incidentally, is backed 
up by several authorities on short
wave work, and the American jour
nal QST, in the course of a des
cription of one of the new single
signal super-hets, made the same 
statement. 

A Dilemma 
\Ve are therefore starting with a 

dilemma. (a) With whatever form 
of amplification used we shall, 
unfortunately, spoil the quiet back
ground to some degree; (b) We 
must use some form of amplification! 

A single-valve receiver is admir
able for the man who is content to 
copy weak morse signals on head
phones. He will probably receive 
anything on his solitary detector 
that most of us would hear on a 
super-het. Obviously, though, we 
cannot allow the detector to become 
the last word in short-wave design 

and we have got to develop efficient 
forms of amplification that will not 
spoil the signal-noise ratio. 

Let us therefore start with a survey 
of the high-frequency side. Fig. 1 
shows the form of high-frequency 
amplifier in common use. As a 
matter of fact it does everything but 
amplify! \Ve are gradually becoming 
accustomed to calling it a buffer 
stage (the Americans call it an aerial 
decoupler), but some short-wave 
enthusiasts still seem to expect it to 
give a noticeable gain. 

Sometimes a small amount of 
amplification zvill be obtained-but 
even if it is not, the buffer stage 
earns its keep handsomely. It 
improves the handling of the detec
tor stage out of all recognition. It 
is possible, as I hinted last month, 
to design a detector that is completely 
free from all vicious habits. Unfor
tunately, the average short-wave 
enthusiast doesn't seem to have 
found the knack yet. 

Very rarely have I come across a 
home-constructed short-waver that 
has not shown up badly in some 
particular way. Hand-capacity, 
threshold-howl, dead-spots-all the 
familiar forms of trouble-cause the 
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Fig. 1.-Showlng the usual form of 
high-frequency ampl(fier used In 
short-wave receivers. It is usually 
called a buffer stage and makes for 
easy handling of the detector stage 

novice a tremendous amount of 
worry. The buffer stage is an 
insurance policy against them all. 

Hand-capacity effects in a short
wave detector are often caused by 
the aerial. This is not generally 
realised but, nevertheless, is true. 
If one tunes to a particular wave
length and the aerial happens to be 
of such a length that a current node 
occurs at the lead-in, then the aerial 
may be coupled fairly tightly to the 
detector without upsetting the bal
ance of the circuit. In other words, 



the aerial represents a high imped
ance at that particular frequency. 

As we tune away from that setting, 
on either side, the aerial will be 
either too long or too short and the 
current node will start moving about. 
A certain setting will be found on 
one side at which severe hand
capacity effects are noted, even on 
the earth terminal. Probably if the 
earth connection is removed, things 
will become easier to handle. 

Buffer Stage Advantages 
The use of an untuned buffer 

stage obviates all these difficulties 
with the aerial. It also does away 
with any trouble that might arise 
from an aerial swinging in a gale 
and, moreover, it kills those devas
tating crackles that sometimes set 
in when a guy wire starts rubbing 
round a metal hook, or something 
of that sort. 

I once found myself unable to 
hold anything weaker than an R6 
signal owing to irregular crackles 
which started whenever a gust of 
wind came along. I traced the 
trouble eventually, not to my aerial, 
but to a loose connection in my 
neighbour's. Nothing would per
suade a straightforward detector to 
work straight off my aerial without 
making noises. A buffer stage cured 
things at once. 

Further Aids 
So far we have written off hand

capacity effects, swinging signals and 
crackles. To these we may add 

t--""'r~ll-...... -70 
DETECTOR 

OR ID 
CotL 

Fig. 2.-By substituting the tuned 
circuit for the choke Ll of Fig. 1, 
we turn the buffer stage into a useful 

high-frequency amplifying stoge 

aerial dead spots and, finally, several 
troubles with the reaction circuit. 

Yes, undoubtedly the buffer stage 
is worth while, even if it does intro
duce a little more noise in propor
tiQn to the signals. We may turn it 
into a real stage of high-frequency 
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amplification simply by substituting 
a tuned circuit for the choke L 1 and 
by arranging a suitable degree of 
aerial coupling. 

There is nothing difficult, or even 
tricky, about the operation of a high
frequency stage on the short waves. 
If instability is present it is readily 
cured by the somewhat inefficient 
method of increasing the aerial 

even better by preceding it with a 
high-frequency stage. 

I have never been able to make 
up my mind on this vexed question 
of background noise with a stage of 
H.F. One is adding components to 
the existing set and one of them is 
a valve which, in the present state 
of the art, produces a small amount 
of filament-hiss. At the same time 

r---------------~----------------~-oH.T.-

r-------------~-.------~------~-oH.T.+ 

t 
fNPur 
FROM 

0ETECTOR 

' 

10.000 
:..-'OHMS 

60.000 
OHMS 
~ 

~-------JP---4-~------~-oL.T.-
.__ ___ -oJ...T.+ 

G.B-1 G.B-2 G.B+ 
I<'ig. J.-A two-valve amplifier designed by the author, who claims it to give quality 
comparable to that of the ordinary broadcast battery set. Such an amplifier will 

convert an ordinary headphone set into an efficient loud-speaker short-waver 

coupling to the first valve. This may 
seem all wrong in theory, but, in 
practice, is definitely right. 

\Ve cannot tolerate two inter
locking controls, short-wave tuning 
already being fairly critical. If we 
introduce high-frequency amplifica
tion we want the extra control to be 
independent of the tuning and reac
tion controls. 

This works out admirably. With 
a reasonably tight degree of coupling 
from the aerial to our first tuned 
circuit, the tuning of eh without 
becoming too flat, becomes inde
pendent of detector settings. Any 
signal may be tuned in on the 
detector controls whether C1 is cor
rectly set or not. When it is finally 
brought into tune, the effect is more 
that of rotating a volume control 
than anything else. 

This state of affairs can always be 
achieved with a little perseverance. 
A contributory factor to it, by the 
way, is the setting of the coupling 
condenser c.J controlling the trans
fer of energy from the amplifier to 
the detector. 

The detector circuit has been left 
out of the picture, by the way, 
simply because, for the purpose of 
this article, it doesn't matter. If 
your detector works then you will, 
eventually, be able to make it work 
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one is improving the selectivity of 
the receiver and therefore narrowing 
the door through which extraneous 
noises are admitted. 

For C.W. reception I think I 
prefer the plain detector (if it is a 
really good one!). For telephony the 
H.F. stage is always worth while, 
since it reduces the tyranny of the 
reaction control. 

" Something in Hand " 
One has the reassuring feeling of 

" something in hand " ; the reaction 
condenser is not always set just on 
the very verge of oscillation. I would 
go so far as to say that if I were to 
be confined for a lo'ng period to a 
two-valve receiver, I would rather 
use a screen-grid high-frequency 
stage and a detector than a detector 
and a low-frequency stage. 

Low - frequency amplification, 
however, is necessary when loud
speaker reproduction is desired; 
therefore we must deal with it. I 
do very strongly urge readers to make 
an effort to dispense with it alto
gether when they are using head
phones or, at least, to compromise 
by using one resistance-coupled 
stage only. 

If I may be dogmatic for a moment 
without going fully into my reasons, 
I should like to pass on this very 
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strong recommendation: Never fol
low the detector with a transformer
coupled stage unless parallel-feed is 
used. Last month I dealt with 
threshold howl and explained that it 
seems to be a function of the induct
ance included in the anode circuit 
of the detector. 

Mter the Detector 
Always try to use a stage of resist

ance-capacity coupling after the 
detector; or' if you only want one 
stage-and that has to be a fairly 
efficient one-use a resistance-fed 
transformer. 

Fig. 3 shows a complete two-stage 
low-frequency amplifier that should 
be altogether admirable for convert
ing a headphone receiver into a real 
loud-speaker set. It is a very con
venient plan to go back to the ancient 
unit system and to install the ampli
fier as a separate piece of apparatus, 
possibly with plug-and-jack sw-itch
mg. 

"One Unit" 
Once a satisfactory low-frequency 

amplifier has been built it requires 
very little adjustment; there is no 
point in incorporating it with the 
high-frequency part of the set. If 
that is done, the chances are that 
experimental work on the latter 
section will involve the former as 
well. Regard the low-frequency 
amplifier as if it were in one unit 
with the loud-speaker. 

Note that the values of the grid
leak and condenser associated with 
the first valve are not those that one 
would normally employ in a broad
cast receiver. Short-wave signals are 
not, as a general rule, comparable 
in strength with medium-wave 
broadcast transmissions, and one has 
to use considerably more reaction 
on the short waves than one would 
ever do on a broadcast receiver. 

Short-wave Quality 
Accordingly, the general effect of 

reproduction is rather on the 
deep side. It does not seem to strike 
one as being deficient in the higher 
frequencies, but rather as having a 
preponderance of " boomy " bass. 

The small grid condenser and 
low value of grid leak compensate 
for this, and my own amplifier, laid 
out on the same lines as that in Fig. 
3, produces quality that is really 
comparable with that of a good 
broadcast set. 

The whole question of high
quality reproduction on short-waves 

has been badly neglected. Most 
listeners still seem to be satisfied 
with mere intelligibility. The stan
dard of short-wave transmission is 
so very high nowadays that this seems 
a great pity, and I see no reason why 
we should not be more particular. 

Very often, too, the short-wave 
set has its output effectively strangled 
by being fed into an ancient loud
speaker that has long been discarded 
from the broadcast receiver. Give 
it a good moving-coil loud-speaker 
and don't be satisfied with anything 
but first-class reproduction. The 
programme-value of short waves 
will be enormously improved if 
you do .. 
· I have not mentioned the pentode. 
It certainly has its uses in a small 
set, and a three-valver using a tuned 
screen-grid stage, detector, and 
resistance-coupled pentode is admir
able in many ways. Some people 
seem to be able to use headphones 
with a set of this type, but I am 
convinced that either their 'phones 
or their ears must be defective, 
unless they make constant use of 
the volume control. 

Even a good two-valver using a 
detector and a pentode should 
operate a loud-speaker on all the 

STOKOWSKI'S VIEW 

I N view of the current agitation for 
fewer broadcasting stations and 

better quality-that is, a wider 
channel for each transmission-it is 
interesting to see Leopold Stokow
ski, the famous conductor, giving 
his views in The Altantic Monthly. 
Mr. Stokowski, who is, of course, 
well known as the conductor of the 
Philadelphia Symphony Orchestra, 
is one of the few eminent musicians 
who studies the technical scientific 
bases of his art, and his views carry 
much weight. 

He is definitely of the opinion that 
a much wider range of frequencies 
is an urgent need of modern broad
casting, and considers that 30 to 
13,000 cycles should be regarded as 
a minimum requirement. 

He says: " The first step toward 
making it possible to include the 
missing vibrations between 5,000 
and 13,000 is, in my opinion, to 
widen the channels that were appor
tioned some years ago . . . The 
first and fundamental need is for 
'Vashington to revise its allotment 
of channels so that they can be 
broader." 
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stronger transmissions. If one trie;; 
to use headphones for the weaker 
stations, one has rather a painful 
time crossing the tracks of the others! 

The awkward part of short-wave 
designing is the fact that there are, 
and always will be, two completely 
different classes of listener. There is 
the man who only wants the stations 
that are strong enough to be (ree 
of interference-and he wants thos•~ 
with reasonable quality on a loud
speaker. 

A Matter of Taste 
At the opposite pole is the enthu

siast who, frankly, can't be bothered 
with all these well-known stations 
that everybody receives. He is inter
ested chiefly in the weak ones, and 
prefers to use headphones on them. 
The small set (preferably without 
low-frequency amplification) is ideal 
for him. 

Next month I propose to deal 
briefly with C.W. reception, since 
the amateur DX fraternity has quite 
a good following these days. A really 
efficient C.W. receiver is a more 
difficult proposition than a good 
broadcast set as certain special 
requirements make it necessary to 
modify the design in several re3pects. 

REALLY "STRAIGHT-LINE"! 

WE are so accustomed to think 
of the audio-frequency trans

former as a device with a severely 
limited frequency range that it may 
come as a surprise to many to learn 
of the characteristics which can be 
obtained when required for special
ised purposes. 

As an example, take the new line 
of Precision de Luxe transformers 
produced by the American Trans
former Company, of Newark, N.J. 
This is a range containing no fewer 
than thirty-eight types, intended 
for use in broadcast transmission, 
recording, and laboratory work, and 
designed to yield a characteristic 
uniform to within half a de
cibel over a range of 30 to 16,000 
cycles. 

Such transformers would, of 
course, be of little advantage in an 
ordinary broadcast receiver, where 
the frequency range is at present 
kept within much narrower limits 
by other considerations, but it is 
interesting to see what can be done 
when the need arises. And, it may 
be added, when cost is a matter of 
minor importance ! 
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'fhe H.M. V. organisation employs a large 
staff of competent radio engineers for outside 
servicing. Here one of them is seen at work 

on a seven-vah•e super-het radiogram 

This new " W.M," feature is 
prrmarily intended to assist the 
radio service engineer. However, 
so many interesting points are 
dealt with that every keen radio 
fan who makes his own '' running 
repairs " will find something to 
interest him. The author, who is 
known to you as a practical man, 
will be pleased to discuss points 

sent to him by readers 

Hints fOr the 

Service Engineer 
By G. P. KENDALL, B.Sc. 

Stopping the Boom 

I T does not often happen, but 
occasionallv one finds a customer 

who complai~s that his set booms 
unpleasantly on the bass, and asks 
for something to be done about it. 
The procedure in such cases will 
naturally" depend to some consider
able extent on circumstances, but 
as a general rule it is not wise to 
make any attempt to modify the 
loud-speaker itself; one may often 
be perfectly certain that the boom 
is due to the " surround resonance " 
of the unit, but this .. is . definitely a 
dangerous thing to meddle with. 

One of the oldest methods of 
reducing the bass reproduction is 
still perhaps as good as any for use 
in these cases; all that one has to do 
is to dismount the speaker unit 
from the baffle surface (usually the 
cabinet front, of course) and then 
replace it with spacing washers 
inserted in such a way that when the 
screws are tightened up again there 

is a small gap all round between the 
rim of the unit and the baffle. 

A gap of perhaps t in. will usually 
produce a perceptible drop in the 
volume of the bass, but larger spaces 
are sometimes necessary. The 
method is not perhaps very ~om
mendable in theory, because it 
reduces the whole bass range and 
not merely the boom frequency, 
but it works well in practice. 

• • • 
Measuring Grid Leaks 

rJ--,HE exact value of the grid leak 
in a modern receiver is not, as 

a rule, very critical, but there are 
occasions on which it has to be 
checked. To measure the resistance 
of a leak of one of the higher values 
(e.g. 2 megohms) is not nearly such 
a simple operation as it looks. The 
ordinary type of ohm-meter circuit 
is scarcely applicable, because unless 
the instrument is of very high sensi
tivity the test voltage requires to be 
raised to an undesirable figure. 
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This last point is an important 
one; many leaks will not stand high 
voltages, and, of course, there is no 
reason why they should, since in 
no ordinary circuit are they sub
mitted to such treatment. (This is a 
point to be borne in mind by those 
who are tempted to try to measure 
leak resistances with the aid of a high-. 
voltage megger !) 

A Difficult Problem 
Lacking some such handy instru

ment as an Avominoror one of the 
other specia·Jised testers, or a micro
ammeter, the problem is certainly 
a difficult one. 

It so happens, however, that it is 
relatively easy to rig up a valve 
circuit which will give quite good 
approximations with only . a very 
low test voltage across the leak. The 
basic idea is to connect· the leak into 
the grid circuit in such a way that 
it forms part of a potential-divider 
system, which governs the voltage 
applied to the grid from a bias 
battery. 

Varying Grid Voltage 

The voltage on the grid can thus 
be made to vary according .to the 
value of the resistance, the anode 
current being controlled propor
tionately. 

The circuit is shown in the dia
gram on the next page, l!nd it will be 
seen that the grid circuit of the valve 
contains a battery apd three. rcsist
ances in series, so at;ra,nge,d that the. 
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voltage developed across one of them 
RX is applied between grid and 
filament of the valve. If everything 
else is kept constant, the anode 
current of the valve will depend upon· 
the voltage across RX, which in turn 
is fixed by the resistance of this 
component. 

Calibration 
It is possible, therefore, to cali

brate the circuit in terms of the 
resistance of RX by the simple 
expedient of inserting a series of 
leaks of known resistance and noting 
the anode current with each. These 
points can then either be marked 
on the dial of the milliammeter in 

A valve circuit arrangement by means 
of which the mines of grid leaks can be 

measured 

the plate circuit, or set out in the 
form of a calibration curve. 

The resistance R2 should be of 
2 megohms for most purposes, 
wl:ile R1 can be of any value from 
50,000 to 100,000 ohms, variable, 
of course. Clips should be provided 
for RX, and the first step is to insert 
here a 2-megohm leak believed to 
be df correct value, and adjust the 
voltage of "G.B." to bring the 
reading of the milliammeter com
fortably on to the scale. (A valve 
of the high-frequency type is suit
able, and for this a meter reading 
0-2 milliamperes i.; suitable; for 
a valve of the low-frequency type 
the meter may read, say, 0-5 
milliamperes.) 

High-tension Adjustment 
The high-tension voltage should 

be adjusted with the aid of a volt
meter to some exact figure, such as 
lOO volts, final adjustment being 
made with the aid of a few volts 
tapped out of a spare grid-bias 
battery if necessary. This figure 
should be recorded, since it must be 
duplicated whenever the tester is 
used .in the future. 

A series of leaks of known 
accuracy can be obtained for a small 
extra charge from any of the leading 
makers, suitable values being!, 1, 2, 
3, 4, and 5 megohms. These should 
he· inserted in the RX position in 

turn and the meter reading recorded. 
Then, when the tester is put into 
use at any time in the future it is 
only necessary to set the high
tension voltage to the standard figure 
and adjust R1 until a correct reading 
is obtained with one of the known 
resistances in place. 

The unknown resistance may then 
be measured with a degree of accu
racy sufficient for most servicing 
purposes. Variations in the voltage 
of the filament battery may intro
duce errors, but these will not be 
of great magnitude so long as the 
accumulator is neither just off 
charge nor nearly run down. 

• • • 
Portable Testing Gear 

Wisely chosen apparatus for test 
work is of vital importance to the 
man who wants the utmost in speed 
and accuracy in his servicing business. 
This is especially true of the gear 
which he takes out with him when 
paying calls, for here lightness and 
compactness are essential, yet it is 
necessary to get results of a certain 
standard of accuracy quickly and 
easily. 

Cost must obviously be the decid
ing factor, but some technical notes 
on the available apparatus may be 
helpful. 

For a start we are dealing with one 
of the lower-priced testers, this 
being the A vominor, a combination 
instrument, priced at £2, reading 
several ranges of milliamperes, volts, 
and ohms. 

For its low cost one does not 
expect laboratory prec!Slon, but 
on test the instrument showed a 
standard of accuracy considerably 

above our expectations. It 1s 
actually fully adequate for all normal 
test purposes. 

The actual ranges are as follows: 
Milliamperes, 0-6, 0-30, and 0-120; 
volts, 0-6, 0-120, and 0-300; ohms, 
0-10,000, 0-60,000, 0-1.2 megolum, 
and 0-3 megohms. 

Simple Range Selection 
The various ranges are brought 

into use by manipulating certain 
plug connections on the front of the 
instrument. An external battery 
is needed for the three higher ranges 
of resistance measurements. (The 
cell contained in the instrument 
serves for the 0-10,000-ohm scale, 
and also for ordinary continuity 
testing.) 

Provided as it is with a neat case 
and a set of leads and test prods, 
the Avominor is excellent value for 
money. Naturally, it cannot be 
expected to do all that can be done 
by an instrument costing three o:· 
four times as much, but in actual 
practice its limitations are slight. 

Minor Limitations 
These are the only ones which 

appear to be of any importance 
First, the current for a full scale 
reading on the voltmeter ranges is 
3 milliamperes, which figure is 
sufficiently large to be taken into 
account in certain circumstances 
connected with mains circuits. 

Second, the external voltage re .. 
quired for resistance measurements 
on the 0-3 megohm range is 300, 
which, apart from its inconvenience, 
is somewhat high for grid-leak 
testing. 

One of the handiest-and cheapest-of testing instruments is tiJe A J'otninor. It is a 
combination meter which gives measurements in ohms. t•olts, and milliatnperes: 

the actual ranges are given in the fJ.rticle 
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We make no excuse for publishing 
an article describing the field of 
exploration open to those radio 
enthusiasts who will turn their hand 
to listening on wavebands other than 
those we now call the medium and 
long. J. Godchaux Abrahams here 
gives an introduction to a fascinat
ing. but by no means new hobby. 
Short-wave listening-to use a much 
hackneyed expression-will bring 

the world to your fireside 
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Make Short-wave 
Plwtopress photo 

Short waves will enable you to 
learn more of world happenings. 
This lone radio station is to be 
found in the heart of the .1lps 

Listening Your Hobby! 
By J. GODCHAUX ABRAHAMS 

W HEN the question is put to me: " Why 
should I trouble v;ith the short waves ? " 
invariable I give as a reply: " There is no 

trouble." 
It is a fallacy to believe that listening on channels 

below the broadcasting band is only rightly the occupa
tion of an expert experimenter. The reasons for 
which the short wavebands are peculiarly attractive 

fitful captures on the medium waveband, that we can 
tune in direct to transmissions made from really distant 
countries overseas with some guarantee of success. 

(3) In many instances, the short-wave receiver 
enables you to pick up programmes which are not 
available to the listening public confined to the medium 
or long broadcast bands. 

may be set out as follows :- And finally, apart from ordinary entertainments, 
( 1) They offer a new field of exploration, and in the search on these higher frequencies will bring 

consequence, today provide the listener with thrills to the possessor of even a modest short-wave set, 
to which he has been unaccustomed since broadcasting a plethora of interesting transmissions emanating from 
became a matter-of-fact everyday occurrence. all quarters of the earth. 

(2) It is through these channels, barring casual and But there are other advantages of which you will 
And the set to use for short-wave reception soon realise the benefit when 
is the Standard Four-valve Short-waver h ak h' h bb 
described last month. No tricky operation; you ave t en up t IS 0 y. 

with just a little care in tuning you The ownership of an ordinary 
shJuld hear signals from 
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the other end of radio instrument may afford 
the earth pleasure, but it can no longe1 

supply the excitement ex
perienced in the early days 
when broadcasting was in its 
infancy. 

We tune in daily European 
transmissions emanating from 
cities up to, say, 1,500 miles 
::tway-1 refer to 1\ioscow
and on a favourable night or 
in the early morning hours, 
we may succeed in hearing a 
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portion of a radio entertainment on the medium waves 
from a studio in the United States, Argentine Republic 
or Mexico. Unfortunately, however, it is seldom we can 
hold the broadcast for any length of time ; atmospherics 
or kindred electric disturbances render its reception 
difficult. There is no certainty in these captures; we 
cannot promise to get these stations on any particular 
ocq.sion. They are just lucky dips in the ether! 

On the other hand, such transmissions on the higher 
frequencies or wavelengths below 50 metres are 

much more reliable and we may expect to pull them in 
at an audible strength-if not at loud-speaker volume--
with more assurance. Moreover, taking all in all, they 
are less liable to interference and, in many instances, to 
fading than the broadcasts on the 200-500-metre band. 

The mention of short waves, with few exceptions, has 
aroused in the minds of people I have met a vista of 
difficulties: an expensive outlay on new components and 
skilful construction if the set is to be made at home, or 
the parting with a big fat cheque if a factory-constructed 
model is to be bought outright. In addition, I have been 
told that when the set is completed or the purchased one 
delivered and installed, it would spell tricky handling and 
laborious tuning before any results are obtained. As 
John Henry used to say: " It's all wrong," and if 
amongst your friends and acquaintances you count a 
short-wave fan, he will have no difficulty in demon
strating this fact. 

F-., urther proof of this statement was given to you by 
Howard Barry in the last issue with the special 

four-valve receiver he has designed for the short waves. 
It is of a simple yet efficient construction; there are no 
snags and the set is capable of giving not only to the 
tvro, but also to the more advanced worker, all the results 
required to fire his enthusiasm for the wavelets; that is, 
of course, providing the right times are chosen for search
ing the various metre-bands. Even the knob-twiddling 
beginner should log a fair number of catches in his 
first attempt. 

Possibly I am wrong in using the words knob
twiddling, as it is the worst method to adopt. It may, 
within reason, work out all right when dealing with the 

broadcast band, but except for a lucky strike it is seldom 
that transmissions on short waves will be found in this 
manner. Tuning must be carried out by a more 
systematic method. 

If you are ever given an opportunity of seeing an 
official list of frequencies, you will soon realise the vast 
number of transmitters (telegraphy and telephony) 
which are now operating daily on the short waves. You 
will readily understand, from a mere glimpse of the list, 
how easy it must be, when searching, to miss a host of 
transmissions. 

I f your set is tuned to a section of the band comprising 
channels of from, say, 30 to 40 metres, almost every 

degree of the condenser dial can bring in a carrier wave. 
Tuning must be carried out very slowly, and the band
spread device incorporated in the circuit of the short
waver will prove of invaluable assistance inasmuch as it 
facilitates the separation of transmissions. 

It is more than likely that at the outset you will not 
manage to log some little broadcaster in Venezuela, 
Cuba or equally distant part, but this need not dis
courage you. Europe alone offers you ample oppor
tunities for trying out your hand at delicate tuning; tile 
Continent possesses a number of high-power short
wave stations, the logging of which is an easy matter. 
A series of captures of this nature will afford much 
help, inasmuch as if against their advertised wavelength 
or frequency you note th'e dial readings, you will 
obtain a series of signposts which will assist in deter
mining the approximate dial degrees of any transmitter 
of which you know the channel. In this way the 
search is limited to a strictly restricted portion of the 
condenser dial, and in most instances avoids loss of 
both time and temper. 

A t the start, therefore, try for such well-known 
transmitters as Zeesen, Rome, Moscow, Skamle

baek, Madrid, Lisbon, League of Nations (Prangins), 
which will supply useful jumping-off places for more 
distant and possibly more difficult loggings. In the 
course of these searches you will doubtless find otht::r 
broadcasts, and if I rnay give any advice, do not fail 
to jot down immediately the condenser readings and 

all data you can collect from what 
you hear. 

You may not, at the start, prove 
capable of tracing the transmission 
to its source, but the details gathered 
will allow you to return to that 
channel at a later moment and on 
the second visit probably the broad
caster will be identified. 

The ether teems with signals of 
every description and in the course 
of one sitting you will pick up in
numerable calls and conversations 
emanating from amateur broad
casting and commercial stations. 
This, combined with the fact that 
if conditions are passable the world 
is your playground, soon arouses 
the enthusiasm of the listener. 

Gern•any has cz powerful short-wave station at Zeesen which broadcasts ou t·at'ious wat·e~ 
lengths so that its signals can be heard with equal clarity in all parts of the world. Zeesen 
is heard t·ery well in this country on tl single-1·a.lve short-waver. Here you see one of 

In radio it is the unexpected 
which pleases most, and in the case 
of short waves there is unlimited 
scope for such transmissions. the huge transnJitters at the station 
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There is little doubt that good 
connections play a tremendous 
part in the satisfactory opera
tion of a modern radio receiver. 
R. W. Hallows, an accepted 
expert on the subject, is a 
firm believer in soldering 
whenever possible. In his 
article this month Mr. Hallows 
gives some useful tips for 
those who prefer the easy 
method of terminal connections 

Mr. ~veryman's 
Wire less Jobs 

By R. W. HALLOWS, M.A. 

I N last month's notes I had some
thing to say about the value of 
soldering connections in the 

home-constructed set. I had in 
mind the use, whenever possible, 
of stripped components, which are 
now obtainable from a good many 
makers. These have no terminals: 
either differently coloured leads are 
brought out from the " innards " 
of the component or soldering tags 
are provided. 

With such components the busi
ness of making connections by 
soldering is perfectly straight
forward; but a good many readers 
have asked me what is to be done 
about components of the more 
familiar pattern having terminals 
and nothing else for their connec
tions. 

Soldering and Terminals 

Let me say at once that I do not 
recommend the soldering of wires 
direct to terminals. It can he done, 

but it is a process 
considerable skill, 
always the risk of 
damage. 

which 
and 

doing 

demands 
there IS 

extensive 

Take the kind of terminal illus
trated in considerably enlarged form 
in Fig. 1. It consists of a screw 
passed through an insulating bush 
in the metal body of the component. 
The manufacturer, you will see, has 
soldered his internal leads to a tag 
beneath the head of the screw which 
forms the shank of the terminal. 
And that is the wise and proper 
course to adopt. 

If you try to solder a lead straight 
on to the tip of such a terminal you 
will, unless you are particularly 
quick and neat wielder of the 
soldering iron, heat up the shank of 
the terminal to a quite undesirable 
temperature. By so doing you may 
injure the insulating bush, and you 
are not unlikely to loosen the screw 
in its seating. 

And there is another type of 
terminal still more difficult to deal 
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Couor photo 

Years ago the constructor spent 
hours cutting and shaping pieces of 
rnetal into variable condenser vanes. 
Nowado_vs the tnodern hydrauli£' 
press sta.nlps out condenser vanes at 
the 1·ate oj tnllny dozens a minute 

with by direct soldering. This is 
illustrated in Fig. 2. It is the 
terminal sometimes used in low
frequency transformers and other 
components with a moulded casing. 
Usually it passes through a clearance 
hole in the casing, being retained in 
position only by the clamping nut. 

The head of the screw forming 
the shank may be embedded in a 
pitch sealing. Any attempt to 
solder directly almost invariably 
results in a loosening of the terminal 
and the only certain way to tighten 
it up again is to scoop out the pitch 
sealing (in the course of which 
performance you are more than likely 
to break the fine internal leads) so 
as to be able to get at the nick in the 
head with a screwdriver. 

The Use of Tags 

Makers, as I have indicated, almost 
always us.e tags for their connections 
to terminals. The lead is soldered 
to the tag and the tag is clamped 
by screwing the terminal tight. 

By far the best way of making a 
connection to a screw-down ter
minal when building a wireless set 
is that illustrated in Fig. 3. The 
original knurled headed nut is 
discarded, an ordinary hexagon nut 
being used in its place. This is 
turned down really tight with a 
hox spanner, so as to damn the 
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well-solderedjoint. Nor 
is such a joint at all 
liable to give way. If 
it is really well made 
it will last indefinite! y 
-certainly as long as the 
set of which it forms 

rp.r7":!,..,...,.,.,,..."7."'~~ part. 

hfEr-4£ Bo.o >"' 
OF• 

CoMPONENT 

"-""'""'"''-' r·o~·~/NEi !NrERNAL CoNNECTIONS. 

Well-made Joints 

The whole secret 
about soldering to tags 
lies in remembering and 
putting into operation 

16====--====-~-......,=--.....,.----=====11 one or two very simple 
rules. The first is that 

WHERE TO SOLDER TO TERMINALS 
both the end of the 
wire and the tag must 

Fig. I.-It Is unwise to solder leads directly to the tip 
of a terminal. The reasons why are explained here 

tag in position, and to the tip of the 
tag the wire is soldered. 

An Objection . . . 

The reader may say: " How is 
that better than making a loop in the 
wire and clamping this loop between 
the two nuts ? You told us last 
month that a joint of that kind was 
not reliable because it was apt to 
shake or work loose. You men
tioned that the wire loses its elas
ticity through fatigue so that the 
pressure between it and the nuts 
above and below become relaxed. 

" Don't tags also lose their elas
ticity ? And are not such joints 
therefore equally unreliable ? Fur
ther, the joint that you are now 
recommending is a double one. 
You are suggesting a screw-down 
connection for the tag and a soldered 
connection between it and the wire. 
Surely this makes such a joint 
much more liable to give way ? " 

•.. And the Answer 

It is a perfectly reasonable objec
tion, but there is a perfectly good 
answer to it. Tags are made of very 
soft metal with little elasticity. 
When you turn down the top nut 
upon a tag you actually squash it 
a little. The nut beds down into it 
and there is no tendency for the joint 
to work loose. 

Further, wires are round, and 
the actual contact surface between 
them and the clamping nuts is 
small. A tag has a broad flat surface 
and therefore makes an excellent 
contact. 

SOLDERING IMPOSSIBLE 
Fig. 2.-Thls type of terminal makes 

direct soldering almost Impossible 

be clean; the second that the iron 
must be clean; the third that the 
iron must be hot. 

Nine-tenths of the rickety, clumsy 
soldered joints that some constructQrs 
make owe their unsatisfactory nature 
to the fact that their soldering irons 
are insufficiently hot. One of the 
readiest tests of a good solderer is 
speed-he will unite a wire to a tag 
in the twinkling of an eye-and you 
~an't do quick work with a cool 
Iron. 

How can one tell when the tem
perature of the iron is just right ? 
Obviously it mustn't be over-hot 
or the tinning on its point will be 
burnt off. Heat your iron always 
in a clean flame such as a gas ring, 
a bunsen burner, or a spirit lamp. 
Watch it whilst it is warming up. 

browned the iron is at the right 
temperature for good work. 

How to Set to Work 

The old motto that cleanliness is 
next to godliness applies with 
particular force to soldering. You 
will never make neat joints if the 
surface of the work or the point of 
the bit are dirty. Most of the tags 
provided nowadays are ready tinned, 
and all the preparation required with 
them is brightening by just a touch 
with a piece of fine emery cloth 
or a scrape with the blade of an 
old knife. 

The same applies to tinned copper 
wire. But if the wire is not tinned, 
brighten it first of all, then apply a 
minute quantity of flux and tin the 
end by touching it with the soldering 
iron. All of these things take far 
longer to describe than they do to 
perform. 

Now lay the end of your wire on 
the tip of the tag, take a little solder 

II£X4GON Nur INSTEAD oF THE 
ORIGINAL.. KNt.IRLED0NE 

CONNECTIONS TO SCREW-DOWN 
TERMINALS 

Fig. 3.-Here is explained the best 
rnethod of connecting wire to a 

screw-down termintll 

on to the bit and apply it to the 
point of junction. It will run on 
without the slightest trouble and 
before you can say " knife " a first
rate joint results. 

One last hint about soldering. 
Even in the cleanest of flames a 
small but undesirable amount of 
solid matter is deposited on the 
tinned point of the bit. I always 
keep beside me a piece of rag and 
every now and then the bit is wiped 
with this. With an electric soldering 

Then there is the point about the 
joint being a double one. I have 
already shown that the tag makes 
good contact with the terminal, and 
there is very little resistance about a 

When you see the 
flame taking on a 
vivid bluish or 
greenish tint the 
temperature is prob
ably just about right. 
Have a folded news
paper beside you 
and lay the bit for 
an instant upon it. 
If the surface of the 
paper is immediately 

St. or MAOE W/TH RAT-TA/L ,ClLe 
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SCREWDRIVER FOR SLOTTED TERMINALS 
ng. 4.-A screwdriver with a slot made with a rat-tail file 

Is ideal for terminals of the slotted variety 
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iron the point keeps much cleaner, 
but even so an occasional wiping is an 
advantage. 

Tightening Down 

In a previous paragraph I men
tioned the scrapping of knurled 
head'ed nuts and the substitution of 
the hexagon type. This is, of course, 
unnecessary when makers are kind 
enough to supply their components 
with hexagon-shaped terminal tops. 
Many of these are slotted, the idea 
being that a screwdriver may be used 
for the final tightening down. 

Unfortunately it is found in many 
cases that the terminal shank pro
trudes so far that an ordinary screw
driver is prevented by it from biting 
in the nick provided. One can 
hardly blame the maker, for he has to 
cater for all eventualities. To some 
terminals two, three or more leads 
have to be connected, and were he 
to shorten the shank there would 
not be room for these. 

READY FOR THOUSANDS OF RADIO WORKERS 
This is one of the huge buildings erected by Ferranti, Ltd., at M os ton, Lancs., for the 
nwtJujoctun? of radio components. The new works will give welcome employment to 

thousands of people in the district 

One firm has for some little time 
used a particulai-ly deep hexagon 
nut which leaves the slot free even 
if the shank is fairly long; others, 
however, have not been so kind to 
the home constructor. 

Fig. 4 shows how a cheap screw
driver-the kind that you can buy 
at \Voolworth's for sixpence-is 

beginner, at any rate) as it looks. 
If he just picks up the rat-tail 

and sets to work without further 
ado the odds are that the slot pro
duced will not be in the middle of 
the blade. To make quite sure 
that it is begin by q;taking a pilot cut 
with the hacksaw.'" You will then 
have no difficulty in cutting the 
notch just where it should be. 

Box Spanners 

Whatever else the tool kit con-
easily adapted for 
the purpose of 
tightening do w n 
slotted nuts when 
the shank protrudes 
a little. All that 
you have to do on 
the face of it is to 
take a small rat
tailed file and· with 
it make a notch of 
suitable depth in the 
blade. But like many 
other apparently 
simple. workshop 
jobs, this is not quite 
so easy (for the 

A NEST OF FLAT SPANNERS 
Fig. 6 -Useful for getting Into awkward places Is the flat 
spanner. They can be purchased In • nests' for a shilling 

or elghteenpence 

A USEFUL TOOL FOR WIRELESS JOBS 
Fig. 5.-0ne of the most useful tools for wireless jobs 
Is the box spanner. It Is Impossible for a well-fitting box 

spanner to slip 

tains it should cer
tainly have box 
spanners for 2BA, 
4BA and 6BA nuts. 
They are not expen
sive: a set can, in 
fact, be bought from 
any reasonably good 
toolshop for a shil
ling or less. And 
they are genuinely 
useful whenever it 
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comes to dealing with nuts. 
If you try to make a nut reasonably 

tight with pliers it is almost certain 
that there will be a minor happening 
with two major results. The minor 
happening is that the pliers will slip 
at the critical moment; the first of 
the major results is that your finger 
will be more or less badly nipped. 
The second is that the " flats " of the 
nut will be damaged. 

With the box spanner these things 
just don't happen. A good type is 
illustrated in Fig. 5. The business 
end of its tubular body is drawn 
down into hexagon form and the 
other end is flattened out for a gripa 

"Nest" of Spanners 

There are awkward spots in which 
it is impossible to apply the box 
spanner. In such cases the flat 
spanner must be used, and it is very 
handy to have in the tool kit a 
nest such as that illustrated in 
Fig. 6. At many good tool shops 
nests of four from OBA to 6BA can 
be purchased for a few pence, though 
sometimes it may be found that 
only Whitworth sizes are available. 

A Whitworth nest can usually be 
adapted quite easily by a handyman 
to take BA nuts. The only tools 
required for the operation are a small 
flat file and one of either square 
or triangular section. The jaws 
of each little spanner are first of all 
opened out with the flat file until 
they are a good fit for the opposite 
flats of the nuts that they are 
required to tackle. 

This done, the square or trian
gular file comes into action tor 
shaping the recess behind the 1aws. 
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WIRELESS FOR THE BUSY MAN-No. 2. 

Tuning 
and 

Selectivity 
By PERCY W. HARRIS, 

M.I.R.E. 

Most conttnercial sets nowadays are built up on a ntetal chassis. 
Here you see the 120-ton press used at Slough for stamping out 

chassis for McMichael sets 

I MAGINE yourself standing on 
the floor of any one of the great 
produce exchanges with forty 

or fifty people all talking loudly 
at once, and some of them shouting 
at the top of their voices to make 
themselves heard. At first the 
sound is nothing but a meaningless 
jumble, but then you hear your name 
called. Immediately you concen
trate on the characteristics of a 
particular voice and are able, though 
perhaps with considerable difficulty, 
to distinguish the remarks addressed 
to you. 

This concentration upon one par
ticular voice to the exclusion of 
others requires a considerable mental 
effort, but you can manage to do it 
after a little practice. 

Principles of Selectivity 
You are, in effect, applying the 

principles of selectivity to the con
versation, although you may not 
know just how you are doing it. 
Obviously some special principle of 
selectivity must be used in wireless, 
for there are hundreds of stations of 
differing powers all working at the 
same time, yet with a modern good
quality receiver yo J can pick out 

In the past it has been assumed, quite erroneously, that the radio 
public is divided into two classes-those who build their own sets and 
are interested in technicalities, and those who buy their sets ready
made and have no interest in how they work. " Wireless Magazine " 
believes that hundreds of thousands of listeners who do nor care to 
build their own sets are anxious to learn the principles of wireless 
without delving too deeply into technical matters. This series of 
articles-the first appeared last month-is designed to remedy the 
omission and to provide suitable instruction. This month's article 

deals with the prinC'iples of tuning. 

the station you want to the exclusion 
of all others. 

At least, you can do this in the 
majority of cases, although there are 
instances where interference between 
two stations is so great that your 
set will not separate them. This 
month we want to discover just what 
is this remarkable principle of 
selectivity. 

Let us come back once more to 
the floor of the exchange where 
pandemonium reigns. Someone calls 
your name, and you mentally con
centrate upon his voice and separate 
it out from all the others by its slight 
but perceptible differences of tone 
and, possibly, of strength. 

You will realise, if you think for 
a moment, that if all the voices were 
of exactly the same strength and all 
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exactly the same tone, you would 
not be able to follow what was 
being said to you by the person 
addressing you. It is the differences 
in his voice (both in tone and 
strength) from that of the others 
surrounding him which enable you 
to follow what is being said. 

Now consider the wireless situa
tion. Dozens of wireless stations are 
simultaneously pouring out their 
streams of waves, and all of these 
waves are falling upon your aerial. 
How strong will be any given par
ticular station depends on two main 
factors-the power of the station 
sending out the speech and music, 
and its distance. As we saw last 
month, only a portion of the wave
front-a very small one at that
strikes your aerial, so that how much 
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you get out of a given wave will 
depend on the proportion of the part 
you abstract, to the total wave 
surface. 

Remember, as I explained last 
month, that the waves of a trans
mitting aerial spread out in every 
direction like giant half bubbles, 
so that if you are very close to a 
transmitting station the wave-front 
will not have grown to a very big 
hemisphere by the time it reaches 
you, and the slice you take out of it 
will contain quite a lot of energy. 

Imaginary! 
Imagine you are only ten miles 

away from the transmitter and that 
by some magic we could stop the 
wave for a moment just at the time 
when it reaches your aerial. If we 
take a map and a pair of compasses, 
placing the points of the compass 
in the spot marking the transmitting 
station and the pencil on the spot 
marking your aerial, then the circle 
we can draw around the station will 
be ten miles in radius and therefore 
about thirty-one or thirty-two miles 
in circumference. This is drawing 
everything in one plane. 

A Better Picture 
In order to get a better picture 

we could take a ball of glass of the 
same diameter as the pencil circle, 
cut it into two hemispheres like a 
couple of glass basins and place one 
of them edge down on the pencil 
circle. The energy of the wa·ve is 
nQW distributed all over the area 
corresponding to that of the glass 
hemisphere. Keep this half globe 
idea clearly in your mind, it will 

help you much more than the con
ventional diagrams in understanding 
the action of the wireless waves. 

\Ve have to consider a stationary 
wave for the moment. although this 
is somewhat in the nature of an 
anomaly. Actually the wave or 
half globe is growing with 
tremendous rapidity, getting bigger 
and bigger as it spreads. If you 
imagine that your aerial when cut 
by the passing hemisphere abstracts 
energy from it for a distance of 
ten or fifteen feet all round the wire 
you will realise that this abstraction 
of energy has brought about som-.: 
kind of" wound" in the wave-front. 

Actually it closes up again after 
passing your aerial, the energy to 
fill the gap being abstracted from th 
rest of the wave surface. The im
portant point to remember at the 
moment is that this gash in the 
wave-front at ten miles is a much 
bigger proportion of the total energy 
than the same size gash at twenty 
miles. This is why, other things 
being equal, the energy in the waYc
front falls off as the square of the 
distance from the transmitting 
station. 

So far we have considered only 
one isolated wave, but you will 
remember from our last article that 
each transmitting aerial is sending 
off a continuous stream of waves. 
The d:)ser the waves are to one 
another the shorter the u·avelength. 
From a given transmitting station 
the spacing of the waves is constant. 

They all travel tremendously b.st 
at the constant speed of 186,400 
miles per second, and they all follow 
one another very closely in time, 

The heart .fJJ ev~ry set is !he tuning coils and the 1e•ariable conde~sers. A tuned circuit is said 
to consist o_j one coil and one condenser, but modern sets, to get seleCtiJ•ity, make use of 

, ' considerobly more thon one tuned circuit 
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but the time interval or frequency 
is made different for every station 
so as to enable us by special devices 
to differentiate between the varying 
transmissions. We shall see how 
this is done a little later. 

Spacing and Wavelength 
Now, as all the waves travel at 

constant speed we can show there 
is a definite relationship between the 
wm:elength, or spacing between 
individual waves, and the frequency 

A typical e.tu.mple of the tnoderu. cotnpact 
tuning coil. You will see thot there is one 
coil above a meted plate, and another 
below. One is for rnedium and the othe'Y 

for long wavelengths 

with which these waves are emitted 
from the aerial. If, for example, 
there is a 1,000-ft. spacing between 
two successive waves from one 
station and only 500-ft. aetween 
successive waves of another, then 
the station which is emitting the 
500-ft. wavelength must obviously 
be sending off these waves twice as 
frequently as the station which 1s 
emitting the 1 ,000-ft. waves. 

Wavelengths-Frequency 
You will thus see that as frequency 

goes up so wavelengths go down and 
vice versa. To give you an idea of 
some real figures: if a transmitting 
serial emits 1,000,000 waves a 
second the spacing between them 
will be 300 metres or roughly 
1,000 ft. 

We don't seem to be getting much 
nearer to an understanding of 
tuning, you say? Well, we are not 
so very far off because by now you 
are in a position to understand one 
of the main, peculiarities of a wireless 
transmitte.r. 
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from a broadcast 
station so far as 
what we call the 

" . earner wave IS 

concerned is well 
beyond the range of 
human audibility. 

To run, a new Polish station, the reception of which is difficult 
even for selective sets, works on a wavelength of 304 metres. 

As all wireless 
stations work on 
different frequencies 
(practically all, that 
is, because although 
some pairs of stations 
work on the same 
frequency they are 
wide I y separated 
from one another 
geographically so as 
to cause little inter
ference) what we 
want to devise is 
some kind of receiv
ing apparatus which 
will respond as 
closely as possible 
only to one fre
quency at a time, 
ignoring the others. 
Fortunately the old
established principle 
of resonance comes 
in here and for this 
electrical resonance 
we have many 

The aerial is of the lutest tmti-fading type 

Now, although it has never been 
so expressed before, we can truth
fully say that a wireless transmitter 
in sending out its continuous stream 
of waves, the average strength of 
which is varying up and down in 
accordance with our speech and 
music, is really radiating a kind of 
high-pitched note so very high in 
frequency as to be utterly beyond 
the reach of any human ear. 

Limitations of the Ear 
Actually very few human beings 

can hear a note higher in pitch or 
frequency than 8,000 or 9,000, and 
if we hear nothing above 5,000 or 
6,000 from a gramophone record 
it sounds remarkably good, for 
even the best modern electric 
gramophones do not reproduce 
much above this-even if frequencies 
of this order were in the average 
gramophone record, which they 
rarely are! 

The lowest frequency used for 
a broadcast wave is about 150,000 
per second, while in modern ultra
short-wave work such as is used for 
television, the frequency may rise 
as high as 40,000,000 per second. 
I particularly want to emphasise at 
the moment that a main radiation 

analogies in the mechanical reson
ances found in any household. 

Have you noticed, for example, 
that when a piano is being played 
there is sometimes an ornament in 
the room which vibrates strongly or 
" dithers " whenever a particular 
note on the piano is struck ? This is 
because the particular note on the 
piano operates a hammer which 
strikes a particular wire, and this 
wire in vibrating sends out a con
tinuous stream of air waves or 
pressure waves which radiate all 
over the room. 

The first wave-front reaching the 
vibrating ornament compresses it 
slightly and it immediately swings 
back, then just as it has swung back 
the second wave-front arrives and 
compresses it once more, and it so 
happens that the vibration period of 
the ornament exactly corresponds 
with the frequency at which the 
waves of sound arrive. 

For this reason each wave adds 
to the effect of the previous one and 
very soon the whole thing is 
mechanically vibrating at sufficient 
strength until the ornament itself 
radiates waves, and this gives that 
" dithering " effect which is so 
irritating. 
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Why is it that all the other orna
ments in the room do not dither in 
the same way ? Simply because there 
happens to be no other ornament 
with a natural vibration period or 
note that when struck exactly 
corresponds to any note in the piano. 

An Old Analogy 
I hate to use old and worn-out 

analogies which have been done to 
death in wireless literature, but I 
cannot in this circumstance refrain 
from referring to the good old analogy 
of the child's swing: unless we time 
our pushes correctly we shall not get 
any build-up effect in the swing, 
but merely an unpleasant collision 
which will bring the swing to rest. 

It was found quite early on in 
wireless experiments that an elec
trically resonating circuit can be 
made in which, once the electric 
charge has been disturbed, it 
swings backwards and forwards at 
a regular rate until it finally comes 
to rest. 

Wireless Tuning Circuit 
A tuning circuit in wireless is 

made up of two parts, a coil of wire 
and a device known as a condenser. 
The coil of wire is a path for the 
flow of electric current and the longer 
the coil the longer it will take 
current to traverse it. The con
denser is a kind of reservoir which 
becomes charged up by the flow of 
current; when the flow is completed 
and the current stops it will dis
charge itself again, sending the 
current back in the opposite direc
tion. 

Fortunately for us the cycle of 
operations does not cease here, for 
the current always tends to overrun 
itself and charge the condenser, so 
to speak, the opposite way round, 
whereupon once more it discharges. 
Each time the charge in the con
denser lessens until finally it dies. 
down. 

Pendulum Example 
There are several mechanical 

analogies for this. For example, in 
the case of a pendulum we hold the 
bob back on one side and then let 
it go, it swings to the bottom but 
overruns itself, swings up on the 
other side, returns once more and so 
on, oscillating backwards and for
wards until it finally comes to rest. 

Again, if we suspend a weig:1t on 
the bottom of a coiled spring and 
pull the weight down, the spring 
resists this, and as soon as the weight 
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is released pulls it up. The momen
tum of the weight overshoots the 
mark, compresses the spring, where
upon it falls down again, elongates 
the spring, returns back to the 
normal point and so on until finally 
it dies down. 

Just as in the case of the pendulum, 
the longer the pendulum the slower 
the backward and forward movement 
so in the case of a wireless coil and 
condenser the longer the coil also 
the slower the movement. 

Impzcts of Energy 
Remember that we are receiving 

on our aerial or pick-up device a 
series of impacts of energy from the 
passing wave, these impacts being ac
curately timed to follow one another 
at exactly the same intervals. If now 
we cause these electrical impacts 

denser you will find it consists of 
two sets of intermeshed plates, one 
on a moving spindle which is so 
arranged that the amount of inter
meshing can be regulated from 
practically nothing to a full inter
mesh. 

Only the intermeshed parts of the 
plates of a condenser are of any 
use in tuning, and so you can see that 
we can vary the time taken to charge 
a condenser by varying the inter
mesh. 

Coils in wireless sets are usually 
fixed for a given wave range, and 
so the tuning or resonance time of the 
particular circuit is controlled by 
the intermeshing of the plates. On 
what is known as the medium band 
of wavelengths running from 200 
to 550 metres or so we can pro
gressively vary the condenser so that 

the whole circuit resonates 
to any frequencies be
tween 1,500,000 and about 
550,000. 

The usual method OJ tuning is hy nletuu OJ u coil u.nd 
a variuble condenser. In certain cuses, IJowever, the 
desired variation of wavelength can be obtained by 
t•arying the inductance of the coil. The illustration 
shoU's such a ~·arillble coil unit, octually a VarleJ• 

We can't go beyond 
this with one coil and 
condenser; so when we 
want to go on to the 
longer waveband we use 
the same condenser but 
with a much bigger coil 
which is brought in by 
means of a switch. This 
gives us a new range of 
frequencies in the long 
waveband. Similarly for 
very short waves we· have perrneability tu11er 

to affect our coil of wire and con
denser, each little impact will send 
a charge into the condenser which 
will discharge again and overrun the 
mark. If now the second wave 
arriving comes at just the right 
moment, each successive charge 
will add to the effect of the previous 
one and so we can build up quite 
a large oscillating current, as we call 
it, in our coil and condenser circuit. 

Selectivity 
This building-up effect, however, 

will come only from correctly timed 
waves; any others not correctly 
timed (there are dozens of this kind 
falling on our aerial) will be more or 
less rejected and so our simple little 
circuit will give some measure of 
selectivity in picking up only the 
waves we want. 

coils with far fewer 
turns. 

Once we have 
adjusted our re
ceiving circuit to 
resonate only to one 
particular frequency 
or w a v e l e n g t h, 
variations of 
strength of this 
wavelength brought 
about by the modu
lations of speech 
and music will, of 
course, occur in this 
circuit, but if it 
tunes sharply 
enough other fre
quencies or wave
lengths, no matter 
what their modula
tions or speech and 
music variations, 
will not come in. 

tune depends on several things. 
If you are very close indeed to a 
transmitting station there is enough 
energy in only one wavefront to set 
up quite a strong current in your 
aerial and tuning set even when it is 
off tune, but if you are listening to 
distant and weak stations no one 
wave of any of them will be sufficient 
to influence your receiver ; it re
quires the cumulative effect of a lot. 

Sharper Tuning 
We can sharpen up our tuning a 

good deal by using more than one 
tuned circuit. For example, if we 
have not differentiated enough 
between the stations we want to 
receive and the stations we do not 
want to receive in one tuned circuit, 
we can pass the current on to a 
further tuned circuit and do more 
selection still. 

The Super-het 
A modern highly selective wireless 

set such as a super-heterodyne uses 
quite a number of tuned circuits 
to get its sharpness, and in this way 
is able to separate out a desired 
weak station from a very strong 
station separated by only a slight 
frequency difference (or small wave 
length change). 

The need for high selectivity 
increases as we increase the sensi
tiveness or range of our receiver. 
If our receiver is only sensitive 
enough to receive one or two local 

The time taken to charge a con
denser depends upon the area of the 
plate, and the bigger the area of the 
intermeshed plates in the condenser 
the longer it will take to charge. 
If you look at a wireless tuning con-

I have said, " If 
it tunes sharply 
enouf:h." But to 
what extent it 

Even busy wonten ntake frequenl use nj tnodern rodio sets. 
Here you see Zelma O'Nell, the B.J.P. film actress, with her 

MarconlphoneJubllee console receil•<!t 
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stations, the signals of which are 
strong, then obviously there can be 
no interference from weak distant 
ones. If, however, \VC have a very 
sensitive set which should pick up 
very weak distant signals then our 
need for differentiation between 
what we want and what we do not 
want increases' correspondingly. 

Another Problem 
Similarly, if there were only a few 

stations widely separated in wave
length or frequency from one another 
(as was the case in the early days of 
broadcasting) there would not be 
much need for selectivity because 
there would be nothing much to 
select! Another problem of inter
ference comes in when a station 
increases its power. In the past 
it may not have been strong enough 
to cause any interference at a given 
place, but then an increase of power 
may come along and cause inter
ference where previously there was 
none. 

Glasgow, might be so close to the 
local transmitter that this would 
" swamp " all wavelengths over 
quite a considerable area. 

The broadcasting authorities in 
various countries working in con
junction with one another have 
decided that so far as Europe is 
concerned a separation of 9,000 
cycles between station frequencies 
is a good working arrangement. 
This enables a modern selective set 
to separate one station from another. 
Almost any fairly good modern set 
will separate stations 9 kilocycles 
apart provided they are of about 
equal strength, but it requires a 
very highly selective set to enable one 
to listen to a weak station only 
9 kilocycles from a powerful local 
one. 

Sometimes you will notice I have 
been speaking about wavelengths in 
metres, sometimes about frequency, 
sometimes about cycles, and some
times about kilocycles. Just to make 
these points quite clear I should say 

. that you can either refer to a station 
Geographtcal Importance adjustment by its wavelength, or 

The actual geographical position . distance between the successive 
of the listener is an important one. waves sent out; or by its frequency, 
A set may be quite selective enough which means the number of waves 
for use in, say, Cornwall, where emitted per second. 
there is no powerful station near by, Again, 1,000 cycles or. complete 
and if it is sufficiently sensitive it may vibrations are referred to as a 
bring in a whole range of programmes kilocycle. To give you some idea 
with no interference from one of the relation between wavelengths 
another. and kilocycles, I may say that 

The same set, however, placed in 1,000 kilocycles or one million 
North London, Manchester or cycles per second, corresponds to 
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a wavelength of 300 metres, and 
500 kilocycles corresponds with 
600 metres. 

In very short-wave work where the 
frequencies become very high we 
are becoming accustomed to the 
term "megacycle," meaning a 
million cycles. For example, in the 
ultra-short wavelength of 10 metres 
the actual frequency is 30,000,000 
cycles per second, and this can be 
expressed as 30,000 kilocycles or 
30 megacycles. 

Resonance Adjustor 
Summarising, then, we have seen 

this month that tuning a wireless 
receiver is really a resonance adjust
ment, and this resonance adjust
ment or selectivity is dependent 
upon the fact that different wireless 
transmissions send out waves of 
different frequencies or different 
wavelengths. 

'Ve have also seen that selectivity 
is dependent on the strength of the 
signal, one's own location, the 
number of stations we are able to 
receive on our set, and many other 
factors. 

Next Month 
'Ve have also seen that the more 

tuned circuits we have the higher 
our selectivity will be. Next month 
we will discuss how we magnify 
these tiny currents received by the 
aerial and how we thereby increase 
the range and sensitivity of our 
receivers. 

All tlte stutions in tiH• 

t•ther must keep to thei•· 
ollotted wavelengths# or 
there would be absolute 
chaos and n~ amount of 
tuning would stop mutual 
interference. . Here is Cl 

checking station a~ Berlin 
where un eye is kept on the 
wavelengths of all Etlro
pean stations U6ing the 
medium (200-550 metres) 

WtJ11eband 

N.P. photo 



BELGIUM 

MANY plans have been put 
forward for the reorganisa
tion of Belgian broadcast

ing, but lack of funds apparently has 
prevented their fruition. Following 
a recent decision, it is expected that 
instead of building a third trans
mitter the State will satisfy listeners 
by doubling the existing power of 
the two Brussels stations. The work 
will be carried out during the 
summer. 

• • • 
BULGARIA 

A sum of some forty million levas 
(roughly £95,000) has been voted by 

RathO News 
From Abroad 

By JAY COOTE 
Belgium Doubling Power :: High-power Station for Bulgaria :: French 
Call Signs · · Powerful Manchukuo Station :: Swiss Improvements 

the Government to defray the 
expense of erecting a high-power 
broadcasting station at Ikhtiman, 
some thirty-five miles south-east of 
Sofia. In addition, 2-kilowatt trans
mitters are to be erected at Varna 
and Stara Zagora. Local programmes 
will be broadcast from the provincial 
stations, but for the supply of news 
bulletins, official communiques, or 
portions of the capital transmissions, 
the relays will be effected by wireless 
link, land-lines not being suitable. 

• • • 
EGYPT 

Notwithstanding the fact that the 
Cairo station shares a wavelength 
with Brussels, it is frequently pos
sible to listen to the Egyptian 
broadcasts on 483.9 metres (620 
kilocycles) in the early morning and 
occasionally during the afternoon 
hours. At G.M.T. 06.45 the station 
opens with a course of physical 
exercises, followed by a short reading. 

The announcer calls frequently in 
English, French, and Arabic. Local 
time is two hours in advance of 
G.M.T. and the station closes down 
about G.M.T. 21.30 or 22.00. 

FRANCE 
When listening to French stations 

listeners will do well to bear in mind 
that all studios do not give the name 
of the city from which the pro
gramme emanates. Radio Paris now 
calls " Poste National," but does not 
always make it clear that it is the 
high-power long-wave station which 
is broadcasting. ~ 

Vitus (Paris) has altered its name 
to " Poste de I' lie de France "; 
Lille styles itself" Radio P.T.T. du 
Nord," and the Rennes station has 
been renamed " Radio Bretagne." 
The policy of indicating the district 
is likely to become official for all the 
State-owned regional transmitters. 

Following a series of moves, the 
Radio Agen station, in an endeavour 
to seek a channel which would cause 
no interference to other French 
transmitters, has now been ordered 
to move by the French Ministry of 
Posts and Telegraphs to 345.6 
metres ( 668 kilocycles). As this 
position is in the immediate neigh
bourhood of London Regional it is 
to be hoped that no trouble will 
result through Agen "wobbling." 
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'_·ul!iiand photo 

Berlin Reicltssender keeps a flying 
squlld of radio engineers whose job it is 
to keep outside broadcasts up to 
s~·ratch. llere the squad is seen with 
Jutendant Beunwlburg, tlreir chief 

(wUh white arrnlet) at a Regatta 

MANCHUKUO 
The most powerful station in the 

Far East is MTCY, the new 100-
kilowatter which has recently been 
opened at Kuangchengtzu, near 
Manchukuo's capital city, Hsinking. 
It operates daily on 535.7 metres 
(560 kilocycles), between G.M.T. 
22.00 and 14.30. Although most of 
the programme is in the Chinese and 
] apanese languages, an English news 
bulletin is given out daily at 13.40. 

• • • 
POLAND 

With the opening of the new 
16-kilowatt Torun (Thorn) station 
it has been found impossible to 
synchronise its broadcasts with Cra
cow on the same channel, namely 
304.3 metres (986 kilocycles).' 
Although the wavelength was not 
allotted to them, the Polish authori
ties have, as a temporary measure, 
now placed Cracow on 293.5 metres 
( 1,022 kilocycles), a channel hitherto 
occupied by EAJ15, Barcelona. 

• • • 
SWITZERLAND 

The vast improvement in the 
reception of the Beromuenster trans
missions has induced the Swiss 
Broadcasting Association to turn its 
attention to boosting signals from 
Sottens. According to a report from 
Geneva, the station will be closed 
throughout next August with a 
view to doubling its power. 

Later in the year the Sottens 
broadcaster may develop into a 
100-kilowatter. 
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Hertz? birthplace: his parents' hOUSf' 

in Harnburg 

I N these days of radio as an 
exact science, with research 
work done in laboratorie2 

equipped with all kinds of precision 
measuring apparatus, it is some· 
times salutary to reflect upon the 
work done by the great pioneers
men who achieved their epoch
making discoveries under very 
different conditions. 

Of them all, perhap:. Heinrich 
Hertz was the greatest explorer of 
the unknown. So basic were his 
discoveries that for many years we 

HeinrtCh 
Radio has always been a science of rapid 
mental laws of the propagation and properties 
discovered within a period of only some four or 
Heinrich Hertz. These special photographs 

most famous and 

alwa~s spoke of "Hertzian-wave '·' telegraphy, and felt 
that m so doing we were but giving bare acknowledg
ment to a man to whom we owe our knowledge of the 
fundamental principles which make radio possible. 

On these pages we are reproducing some photographs 
bearing upon the life and achievements of Hertz, 

some of them actually 
contemporary, and some, 

A portrait of 
Hertz taken 

In 1877 

we believe, hitherto un
published. In conjunc
tion with them some 
biographical notes may 
be of interest. 

Botn in 1857 in Ham
burg, Hertz early 

showed a bent for physics, 
and in his student days 
he worked under the 
great Helmboltz in Berlin. 
The influence of that 
inspiring teacher and dis
coverer confirmed him 
in his early inclination 
towards the natural 
sciences and, indeed, 
decided tl.c course of his 
life's studies. 

In 1883 he went to 
Kiel, and began the study 
of Clerk Maxwell's theory 
of the electro-magnetic 

Much of Hertz' work on the properties of high-frequency c~rrents concewed their 
Inductive actions, for which investigations he used such simple pieces of apparatus 

as the device illustrated here 

A simple type of " resonator" employed 
by Hertz for detecting electro-magnetic 

radiations 
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Hertz 
progress and it is characteristic that the funda
of electro-magnetic waves should have been 
five years by that great investigator, 
show, among other things, some of Hertz's 
early apparatus 

nature of light which led to his great 
discoveries in the realm of etheric 
radiation. Those discoveries were mostlv 
made between the years 1885 and 1889 
when Hertz was a Professor. 

Wireless Magazine. Ap;.U.-1935] 

It seems that Helmholtz had early 
realised the calibre of his brilliant pupil, 
for quite soon after Hertz had begun his 
researches Helmholtz drew his attention to 
the fact that a prize was being offered by 

The original inductiou coil enrplo.ved by Hertz as a source of high t.'Oltnges tor 
tnuch (~f /lis work 

A reproduction from a contemporary plwtograph of Hertz in 
llis schooldays, Decentber 1865. An interesting contrast U'ith 

usual portraits .flhowing him as a bearded professor! 
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This systetn oj spt~ced wires was used in Hertz' experirnents on 
the u skin effect" which characterises the flow of high-jrequ"ncy 

currents 

the Berlin Academy of Science for an experimental 
demonstration of the relation between electro-magnetic 
actions and the polarisation of a dielectric. 

At that time Hertz' investigations had not pro
gressed sufficiently far to enable him to see how the 
required experiment could be arranged, but soon there 
came his fundamental discoveries of such things as the 
radiation of electro-magnetic disturbances in space. 

O nce having established the general nature of these 
radiations he proceeded to measure their wave

lengths and frequencies, and thereby discovered some 
of the fundamental relations which we now accept as 
the alphabet of the science. 

Some of his most vitally important discoveries came 
when he proceeded to investigate the properties of the 
electro-magnetic radiations. Experiments showed him 
that they were capable of being reflected and refracted, 
and these facts, and others which he deduced 
theoretically regarding the mode of vibration of etheric 
disturbances, indicated a similarity with the corres
ponding characteristics of heat and light waves. 

To complete our biographical notes; in 1889 Hertz 
was appointed Professor of Physics at the University 
of Bonn, and there continued his researches, making 
study of electrical discharges in rarified gases. 

Great as were the achievements of Hertz, he was still 
a young man when he died in 1894 at Bonn. 
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A Helpful Feature for the Constructor-No. 2. 

Standard V a!ve-holder Connecttons 

3-PIN RECTIFIER (HALF WAVE) 
(4-PIN HOLDER\ 

{DIRECTLY HEATED) 

S-PIN DOUBLE-DIODE 
{INDIRECTLY HEATED) 

7-PIN H.F. PENTODE 
{DIRECTLY. HEATED) 

7-PIN HEPTODE 
{INDIRECTLY HEATED) 

4-PIN RECTIFIER 
{FULL WAVe;J 

{DIRECTLY HEATED) 

S-PIN DOUBLE-DIODE·TRIODE 
(DIRECTLY HEATED) 

7-PIN DOUBLE PENTODE 
(Q.P.P.) (DIRECTLY HE.ATED) 

7-PIN 'UNIVERSAL~ TRIODE 
(INDIRECTLY HEATED) 

S-PIN RECTIFIER 
(FULL WAVE} 

{INDIRECTLY HEATED) 

7-PIN H.F. PENTODE 
{INDIRECTLY HEATED) 

7-PtN' HEPTODE 
(DIRECT.t...Y HEATED) 

7-PIN TRIPLE ·DIOOE 
·TRIODE ! 

{INDIRECTLY HEATEQ} 
I 

There ore now so mohy kinds of multi-pin valves that few constructors con memoris~ .the connections of all the types .with Which the* 
.·have to deal. We are, therefore, preparing a series of handy reference diagrams showing th€ connections of the more important types( 
the second selection appeori.ng .above. lt is important to note that thde 'diagrams show the connections ofthe. )•give. fi9lder, that is, thl 
·a~tuol wiring. The following abbreviations are employed: G for grid, F for filament, P for plate, S for screening grid, H for heater, 

C (or cathode, P.G. for priming grid, D.P. for diode plate, and M foe metallisJng 
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Q
UESTIONS of accessibility of 
certain components in corn

. mercial radio sets come up for 
discussion this month. We 

have tried out several different makes 
of radio receiver during the past six 
or seven months and in a certain 
number of them we have experienced 
slight difficulties. When we applied 
the recognised remedy we came up 
against this question of accessibility 
of components. 

For example; after one set had been 
in operation for a few days the dial 
light went out-presumably burnt out. 
With all good intention we thought 
we would replace this bulb. But we 
found that we had to remove the 
chassis to get at the seat of the trouble. 
The result was that the set was 

[_~reless Magazine. April.~J.?~_] 

Our Tests of 

the New Sets 

Fy" photo 
Lawrence lVright, the well-known rnusic 
publisher,listens-in on anew Pye radiogram. 
His contpanion is Miss Marion Harris, a 

ja-nous J/llriety lJ.rtist 

adjusted once only. We hope that the set 
maker who finds candle grease on the 
inside of a set we have returned will think 
of the trouble he has caused us ! 

I t is quite a while since we mentioned 
the advantages offered to readers by 

the "W. M." Set Selection Bureau. No 

By the "W.M." 

doubt many arc "pukka" technical people 
and need little help from us, but there 
are hundreds and hundreds of listeners 

SET SELECTION BUREAU who go into a shop, ask for a wireless set 
to get London and the best foreigners 
and leave it to the dealer to pick out a set 

returned to the manufacturer with the burnt-out bulb which he thinks might suit his prospective client. 
still in its holder behind the tuning scale. For many years the members of this Bureau have 

The moral of this from our point of view is that the studied local conditions and the needs of the average 
ordinary set user would have to -----------~- listener. The Bureau is in the 
call in his local dealer to put the FREE ADVICE fortunate position that every worth-
matter right, with the result that TO PROSPECTIVE while set is tested in its laboratories 
a bill of three shillings or even SET BUYERS <end i~ can advise with authority and 
more would have to he footed by expencnce. 

To make the most of this free advice 
the set user. service, we ask you to answer the 

following questions :-

And is a dial light worth three 
shillings ? Whether it is or 

not, the dark-coloured scales of 
today make it a necessity. Surely 
it is up to the set maker to guard 
against such unnecessary replace
ment costs. 

Another question of accessibility 
arises with the position of the mains 
transformer inside the set, though 
this is not so serious. With one set, a 
floor model which we tested recently, 
the writer had to lie on the floo-r, 
with a candle inside the set, to get to 
the mains-voltage adjustment panel. 

There is surely no need for this, 
although the Yoltage panel has to be 

(I) The maximum price you wish to 
(:ay, and whether you are prepared to 
exceed this if there is no suitable set at 
your desired price. 

(2) The locality in which the set will 
te installed. 

(3) The statiom required. !hat is, 
/ccals only or a selection of foreigners. 

( 4) Whether you want an entirely 
self-contained set or one with externJI 
aerial and earth. 

(5) Whether battery or mains driven. 
if the latter, whether A. C. or D. C. 

A st1mped-addressed envelope for 
cur reply is your only expense. Address 
) our inquiry to Set Selection Bureau, 
"Wireless Magazine." 8-11 Southamp-

1 

ton Stre--et, Strand, W.C.2. Tell your 
frimds about this useful service, 

exclusive to "W.M." 
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'

l 7 e can judge, for instance, by 
1 V sensitivity tests whether a 

certain set would be suitable for use, 
say, in Cornwall; we can advise 
a 1\"orthumberland reader who is 
prepared to spend £50 on the best 
method of disposing of his cash; 
we can advise readers in \Vales of 
the most sensitive sets for their 
mountainous localities, and so on. 

We do ask 1 eaders to pass this 
inform<!tion on to their friends. 
Tell them that the "Wireless 
l\Iagazin~" Set Selection Bureau 
can and will help them to get the best 
out of radio listening. The only 
expense incurred is a stamped
addressed envelope, but we must 



Abo_ve is the new Kolster Brarules 
model935~ a six-valve A. C. super-het 
ht~ving a tuning indicator tlbOt'e the 
tuning escutcheon. (Right) The 
Ekco AD36, a three-valve A.C.,'D.C. 
receit·er in a circular bakelite cabinet 

ask readers to answer 
the questions in the 
on the previous page. 

fully 
panel 

T hrough lack of space we 
were obliged to hold over 

from our last issue details of 
several new and interesting setc> 
that have freshly made their 
appearance in shop windows. 
We are not placing them in any 
particular order of merit, but 
here are a few of the most 
oustanding new 1935 models. 

First of all, there is the new 
Ekco three-valve A.C.jD.C. set, model AD36, which 
has made its bow in the famili<'.r Ekco circular bakelite 
cabinet. Perhaps the most interesting point about 
this set is it price. At £8 Ss. it brings mains-operated 
radio within the reach of everyone. 

1~he circuit is a straightforward screen-grid, de
tector and pentode output with a fourth valve 

as mains rectifier. This mains output pentode, by the 
way, gives an undistorted output of 2.5 watts. To 
the uninitiated this way of expressing volume may 
seem vague. But when one remembers that the com
mon or garden battery set usually gives less than half 
a watt, the power obtained from this Ecko set is really 
something to talk about. 

Another equally important point is that the AD36 
can be used on either A.C. or D.C. mains without 
any alteration whatsoever being made to the receiver. 
A point to be remembered now that so many supplies 
are being changed from D.C. to A.C. with the extension 
of the country-wide grid system. 

Cossor's too, have just released a three-valve set with 

a similar circuit for A.C. and D.C. mains at eig: t and 
a half guineas. This firm prefers the standard l:ori
zontal wooden cabinet finished in walnut-~tl-.e type 
with the set controls at one end and the loud-speaker 
fret at the other. 

R2.dio Instruments, Ltd., have just released a straight 
three-valver priced at £8 15s., but this set, known 
as tl:e Micrisonic, is for A.C.-mains operation only. 
After the great craze for super-hets, it is quite in
teresting to watch set makers " sneakingly " introducing 
the old straight three-valver again. 

A test report on an A.C. three-valver appeared 
last month and from it you will have noticed 

that in spite of all the talk about a congested ether we 
were able to report interference-free reception of the 
locals and fair reception of the best and most powerful 
foreigners. No doubt careful handling is necessary, 
but this handling is a knack that can be accomplished 
by the ordinary listener who has had little set-handling 
experience. 

We are going to make special tests of these new three
valvers and it will be interesting to see how they stand 
up to modern-day condition;o. 
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Returning to the R.I. Micrisonic. The set has a 
variable-mu high-frequency 
pentode as a high-frequency 
amplifier, another high-fre
quency pentode arranged as 
an anode-bend detector, and 
this is resistance-capacity coupled 
to a 3-watt output pentode. At 
first sight it appears to be a 
remarkably ambitious com
bination. 

Another rece1ver that we 
hope will be shortly reported 
upon in these columns is the 
K.B. 935-a six-valve (including 
rectifier) super-het with a 
preliminary high-frequency stage 
before the first detector. 

A recently released 1Warconiphone nwvitJg-,·oil exter.siort 
loud-speaker for use with sets ho•'ing a low-resistance 
output. This r!'producer, which incorporates its own rolume 

control~ costs £8 Ss. 



TESTS OF THE NEW SETS 

Ekco ACBS 
Super-het 

H ERE is a set for those with modern tastes about 
cabinets. There are no other sets on the 
market with appearances like these Ekco 

models with their bakelite cabinets and big circular tuning 
scales. The model tested has a bakelite cabinet finished 
in a walnut shade, but it is possible, we believe, to get 
sets having cabinets in all colours of the rainbow. 

A particularly nice-looking model is that finished in 
black with chromium knobs and which costs thirteen 
guineas. Neat wooden pedestals are available as well. 

This receiver under 
review has quite an ex
haustive specification. It 
is a six-valve super-het 
(five receiving valves and 
a rectifier) for operation 
from A.C. mains of 
voltages between 200 and 
250. 
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"For those with modern tastes about cabinets. Bakelite .•• and 
big circular tuning scales" 

turned so that the word " Strong " shows uppermost 
only stations that give a high entertainment value, that 
is the local B.B.C. stations and, say, half a dozen really 
powerful foreigners, are received to the exclusion of all 
others and mush noise. 

In this position and using only a small indoor aerial 
we logged twelve stations in all, but at 
quality of a particularly high standard. 
In fact, during the whole of our tests we 
were distinctly impressed with the clean-cut 
tone of this set. 

One can adjust the tone by means of a 
plug and three sockets fitted on the 

back of the set chassis. Some listeners 
who like a soft and mellow tone will 
prefer the low and medium settings, but 
our preference was definitely for the socket 
marked "High." 

The valve combination 
is given in the panel on 
this page-a modern 
arrangement that gives 
satisfactory results under 
all. conditions. Wrapped 
up in this arrangement are 
several noteworthy refine
ments. First of all, on 
the front we have the 
three main tuning controls 
-tuner, the big knob; 
on-off switch and volume 
control at the bottom left; 
and the wave-change and 

Another point of interest is that on the 
back of the chassis, just near the aerial 
socket, is a slotted screw head which, when 
turned, adjusts a small trimmer underneath 
the chassis. If the listener comes across a 
had heterodyne whistle-we did not find 
one during our tests~the makers state that 
a small adjustment of this screw will at least 
reduce if not eliminate the interference. 

\Vhile on the subject of the. chassis, we 
Here is another oj Ekco's sets-nwdern-looking 
in a bakelite cabinet-on a specially-designed 

w.)()den pedestal 
must say a good word for the clean layout 

and the accessibility of all the components, especially 
the mains transformer on which is the mains-voltage 
adjustment panel. 

gramo-radio switch at the bottom right. 
The knob in the centre, at the bottom, is-to give it 

the makers' title-a station pre-selector and automatic 
noise suppressor. This is a most useful control. The 
knob has a small surround and on it is engraved " All 
stations," " Medium," and " Strong." vVith the 
control set in the first position the 

A word about the tuning scale. There is no visible 
pointer. When the set is switched on a white illum
inated band, about an inch wide, appears on the scale, 

and in the middle of this band of light 
set is in its most sensitive state, that 
is to say, it will pick up all the strong 
signals, all the stations that come in 
fairly well, and all the weak ones 
together with a certain amount of 
background noise. 

I n the next position all weak stations 
and noise are automatically cut 

out, leaving the listener with only the 
very strong and medium-power 
signals. Now, when the control is 

BRIEF SPECIFICATION 
BRAND NAME: Ekco. 
MODEL: AC85. 
PRICE: £13 2s. 6d., walnut finish: black and 

chromium finish, £13 13s. 
TECHNICAL SPECIFICATION: Six-valve (with 

rectifier) A.C. super-het receiver in bakelite 
f orizontal-type cabinet. The valve combination 
consits of a detector/oscillator (Mulfard fC4), 
intermediate ~ frequency amplifier (Mazda 
ACfVPI ), double-diode second detector (Mul
lard 2D4A), low-frequency amplifier (Mu/lard 
354V) and pentode output (Mazda AC/Pen). 
The valve rectifier is a Mullard IW3. 

POWER SUPPLY: A.C. mains 200-250 volts. 
MAKERS: E. K. Cole, Ltd., Southend -on-Sea, 

Essex. 
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is a thin black line. All one has to do 
when tuning the set is to turn the 
tuning knob until the thin line crosses 
the station it is desired to receive, 
and then adjust the volume control. 
And that is simple tuning, if you like! 
Our log, made in South London and 
using a standard outdoor aerial, in
cluded over sixty-five stations. 

Altogether we feel that this is a 
" star " receiver and well worth con
sideration by prospective set buyers. 
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G.E.C. Droitwich 
Super Five 

When the set is switched 
on this slot is illuminated 
and in the centre of it is a 
black hand which occu
pies about a third of the 
available space. 

one for which sockets are provided; 
then there is the sensitivity control 
which when set to minimum, only 
allows the reception of the more 
powerful signals, cutting out all 
mush and crackle. With this control 
at minimum we logged over thirty 
signals on the medium waveband 
alone at entertainment value. 

H The cabinet ... built with tl1e usual G. E. C. 
solidity, finished in walnut and reliel'ed with 

white-coloured inloys" 

When a station is being 
tuned in the width of this 
band contracts; and when 
the band is at its narrowest 
the station is correctly 
tuned in. Without some 
form of visual indicator 

O nly a glance is needed inside the 
set to appreciate the clean and 

businesslike layout. Most notice-

T HIS. G.E.C. set is another of 
the new sets introduced a 
few weeks ago. Let us say 

at the offset that it is a noteworthy 
production; the testing of the set 
has given us genuine pleasure. 

Like all products from this firm, 
the Droitwich Super Five is an 
engineering production from start 
to finish. There is nothing slip
shod about the way it is built! 

BRIEF SPECIFICATION 

BRAND NAME: G.E.C. 

MODEL: Droitwich Super Five, BC3550. 

PRICE: £13 2s. 6d. 

TECHNICAL SPECIFICATION: Four-valve A.C. 
super-het (fifth valve as rectifier) in table 
cabinet. The valve combination consists of a 
heptode (requency-changer (Osram MX40), 
one intermediate-frequency amplifier (Osram 
VMP4K), double-diode-triode second detector 
and low-frequency amplifier (Osram MHD4), 
and pentode output (Osram MPT4). The 
rectifier is a bi-phase type {Osram Ull), 

POWER SUPPLY: A.C. mains, 190-250 volts, 
40-100 cycles. 

MAKERS: The General Electric Co., Ltd., Magnet 
House, Kingsway, London, W.C.l. 

We do not propose to go through 
the circuit in detail; you can get 
the technical specification from the 
panel on this page. The set is an 
A.C. super-het utilising four up-to
date receiving valves and a fifth 
as a valve rectifier. 

If you look closely at the front 
view illustration you will see a small 
diamond-shaped slot above the full
vision scale. This is the most im
portant part of the set from the 
non-technical user's point of view. 

it is difficult to tune 
correctly a set having automatic 
volume control. 

There is no excuse for bad 
tuning with this set; and, believe 
us, correct tuning makes all the 
difference to the quality of 
reproduction. The tuning scale 
is a sensible one; the aperture 
itself being 7 in. wide and 2 in. 
high. Furthermore, there is 
black lettering on a white back
ground-so if the dial light 
should burn out the user won't 
be " in total darkness." 

rl'"'here are thirty-two mark-
ings for medium-wave 

stations, and ten for long. All 
British stations are marked 
" British "; the G.E.C. having 
a wise eye to present and future 
changes among British broad
casters. There are wavelength 
calibrations as well. 

" Tlte Droitwich Super Fit-'e is an eugineering 
production jrorn stort to finish 1·here r's 
nothing slips hop about the WilY it i,~ built" 

Underneath this scale are 
three controls: tuner at the top, 
volume and on-off switch on the 
left underneath, the third knob 
being the wave-change and gramo
radio switch. 

About the cabinet itself we need 
say little. It is built with the 
usual G.E.C. solidity, finished in 
walnut and relieved by white
coloured inlays. 

On the back is quite a multitude 
of accessories. There is a tone 
control that really works; a switch 
for cutting out the internal loud
speaker in favour of an external 
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able is the big energised moving-coil 
loud -speaker. 

With an ordinary 60 ft. outdoor 
aerial the results were more than 
satisfactory; they were the last 
word, considering present-day con
ditions. Every station, if it had any 
entertainment value at all, could be 
logged at good strength with quality 
which was good even for the G.E.C. 

Quality means such a lot nowadays. 
With an A.C. super-het one has to 
take hum and background noise 
into consideration. Here there was 
no hum, and a silent background. 
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Pye SE/AC 
Console Super-het 

PYE, of Cambridge. From 
these manufacturers, whose 
name is a household word m 

radio, comes a console A.C. super
het. Our tests have shown that 
this console is one of the neatest
yes, and most efficient--sets of its 
type on the market. 

It has a figured walnut cabinet 
that has been " designed." The 
" refined " appearance is due to the 
loud-speaker fret occupying the 
whole front without a single control 

BRIEF SPECIFICATION 
BRAND NAME: Pye. 
MODEL: SE/AC{Conscle. 
PRICE: £18 18s. 

TECHNICAL SPECIFICATION: Four valves in 
super-het sequence. An A.C. receiver with a 
metal rectifier for supplying high tension. 
Tfie valve combination consists of a pre-high
f requency stage (Mazda AC/VP I), triode 
pentode frequency changer (Mazda AC/TP), 
single intermediate-frequency amplifier 

\
Mozda AC{VP I) acd double-diode pentode 
Mazda AC2/Pen/DD). 

POWER SUPPLY: A.C. mains 200-250 volts, 40-
100 cycles. Model for 100-f 10 volts available. l 

MAKERS: Pye Radio, Ltd., Cambridge. 

~~~-~---~--~·"-----~--~ 

showing. All controls are-radio
gram fashion-on a board under the 
hinged lid. And a handy convenient 
size is this cabinet-30 in. high, 
21 in. wide, and 12! in. deep. 

L et us confine remarks to essential 
facts. First of 

all, the loud-speaker. 
This is especially 
large, the cone measur
ing some 9! in. in 
diameter. The speaker, 
of course, is a moving
coil of the energised 
type. 

second-channel 
(heterodyne) whistles. 

The double-diode 
pentode-the last valve 
-is not in common 
use. It is a three
purpose valve: one 
diode acts as the 
second detector, the 
other diode provides 
the voltage feedback 
for A.V.C., while the 
pentode section acts 
as a normal output 
valve. 

Now about the con
trols-underneath the 
lid, you will remember. 

.. It has a jiJ,!ured walnut cabinet that h(JS been~ designed . .
-1-nd u IUHrdy L'OJJl!ellient size is this cubinet" 

There are two knobs on each side 
of a big tuning scale-a most lavish 
affair. It consists of a list of long
wave stations and wavelengths on 
one side, and medium-wave stations 
and wavelengths on the other, while 
in the centre are two white strips, 
one running by the side of each set 
of markings. A strip is illuminated 
according to the waveband in use. 

The unusual part about this scale 
-and one which makes for dignity
is that the station names and wave
lengths are in white on a black 
background, the scales being illum
inated from underneath. The four 
controls group~d round this scale 
follow the fashion of the day. 

At the foot of the scale one finds 
the Pye " tuning compass "-a visual 
tuning indicator with an adjustment 
so critical that any slight movement 
of the tuner causes the needle to 
move. This is a splendid sign, 
because one can get an absolute 
minute tuning adjustment-so essen
tial for good quality reception. 

R esults: The first point that struck 
us after the set had been con

nected up on our standard aerial and 
tuned to our local Regional station 
was quality. This Pye quality seemed 
strange on the local for two reasons. 
One: there was absolutely no back
ground ; and, two, not a trace of 

mains hum. And tr.e 
two together-no won
der it seemed strange. 

Station-getting. A 
few facts. Thirty-six 
markings on the 
medium wave - we 
logged all those sta
tions. Fourteen mark
ings on the long waves 
-we logged ten well. 
In addition to the 
thirty-six on the med
ium we logged at least 
another couple of 
dozen. Quite good for 
an hour's work ! 

The circuit used, as 
a glance at the speci
fication will show, is 
unusual in some 
respects, but highly 
efficient. The high
frequency stage before 
the frequency-changer 
ensures, among other 
things, absence of Harold Ranuay. known a.;.· the organist who broadcasts frotn the Tooting 

Granada, uses o Pye SE/ACtable model in his dressing rootn ut the theatre 

This is a notable 
1935 radio set! 

221 



I Wireless Magazine. April. 1935 TESTS OF THE NEW SETS 

Amp/ion Radio/ux 
A.C. Radiogram 

coupling condenser. It can 
be adjusted so that the set 
works well over both wave
bands, but if it is adjusted, 
say, for long \Yaves and for 
top and bottom of the medium 
waves, it is surprising what 
fine results can be obtained. 

amination of the cabinet work, set 
chassis, and general design showed 
that we had come across a specialised 
production at a reasonable price. 

O ur tests were made in South 
London. We have had so 

many requests for advice about Fets 
with a self-contained aerial that we 
decided to put this set through 
a stringent test using no earth and 
the mains-aerial device. 

,. Altogether our examination showed that u•e 
had come across a specialised pt·oduction at a 

reasonable price" 

In other words, this set 
has been designed to get the 
utmost from the circuit used 
-aad we have found that the 
designers have achieved their 
object. 

The three controls on the 
front of the cabinet follow general 
practiee. Immediately underneath 
the full-vision scale-calibrated in 
wavelengths from 200-550 and 850 
to 2,000 metres-is the main tuner, 
underneath to the left is a combined 
on-off switch and volume control, 
and on the right is the wave-change 
and gramo-radio switch. 

We were agreeably surprised with 
the set's station-getting capabilities 
under these conditions. On the 
medium waves we logged the two 
locals at full strength with the volume 
control at about the half-way 
position. 

H ERE is a radiogram that will 
find a ready market among 
set buyers. We think that 

one of its chief points of interest is 
its large and roomy cabinet. Unlike 
most present-day fashions, the 
cabinet is finished in a light shade of 
figured walnut. The illustration 
shows all that. 

But that is not all by a long way. 
Inside we have found a most efficient 
four-valve set chassis. Five valves 
are used-four for receiving and a 

BRIEF SPECIFICATION 
BRAND NAME: Radiolux. 
MODEL: A.C. Radiogram. 
PRICE: £22 Is. 
TECHNICAL SPECIFICATION: Five-valve (includ

ing rectifier) super·het radiogram. The four 
receiving valves are an octode oscillator/ 
detector (Mu/lard FC4), high-frequency pen
tode intermediate-frequency stage (Mu/lard 
VP4A), high-frequency pentode second detector 
(Mullard SP4), and a power pentode output 
(Mullard Pen4VA). The rectifier-a full
wave indirectly-heated type-(Mullard IW3), 

POWER SUPPLY: A.C. mains 190-265 volts, 
40-100 cycles. 

MAKERS: Amp/ion (1932), Ltd., 82-84 Rosoman 
Street, London, E. C.l. 

rectifier. The first is an octode 
frequency-changer, then comes a 
high-frequency pentode for the 
intermediate-frequency stage, and 
another for the second detector. 
The output valve-also a pentode
gives an undistorted output of 
about 3 watts. 

The Amplion people are to be 
congratulated for one extra control, 
which they have fitted on the back 
of the chassis. They call it a 
trimmer, but in effect it is an aerial-

On the motor-board is nothing but 
a gramophone motor with an. auto
matic stopping device and a p1ck-up 
together with needle cups 
and a pick-up rest. It 
looks particularly neat! 

A special feature is the 
provision of a visual 
tuning indicator above 
the tuning scale. This 
takes the form of a neon 
tube-a very easy device 
for the ordinary .user to 
understand. All one does 
when tuning in a station 
is to tune to the point 
where the glow from the 
neon tube is at its bright
est; then one can rest 
assured that the station 
is dead in tune; the result 
being the best quality. 

On a normal outdoor aerial we 
adjusted the trimmer for the best 
results, and then let it " stay put " 
for both medium and long-wave 
tests. Altogether our log for both 
wavebands exceeded sixty signals, 
of which at least forty provided good 
listening value. 

A s we have pointed out 
elsewhere, it is im: 

portant to accurately tune 
a set which incorporates 
a form of automatic 
volume control if the best 
quality is to be obtained. 

Altogether our ex-
ThestJme chassis as that used In the Ampllon Rndlolux 
radiogram Is Incorporated in the Amplion table model 

which sells at £12 12s. 
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Philips 
Five-Eighty 

W E were especially interested 
to try this new Philips Five
Eighty super-het because 

it is, we think, the set with the most 
comprehensive specification in the 
ten-guinea price range. 'IIAHO,HONE 

Pit~ •UP If you look at the technical speci
fication you will see that there are 
five receiving valves, three pentodes, 
one octode, and a diode, and a sixth 
as a mains rectifier. Quite frankly, 
we were especially pleased with the 
performance of the set, taking into 
consideration, of course, its price 
and the rather small cabinet, some 

''Inside ... layout is typical of Philips. Every cornponent is screened " 

cuit, then to the octode freqm ncy 
changer; there is one stage of inter
mediate-frequency amplification 
before the detector, a double diode, 
one diode of which provides a feed
hack voltage for automatic volume 

control. In all there 
are eight tuned cir
cuits. 

u An exarnple of a set with an antbitiotu specification 
housed in a really stnall space" 

As is usual with 
Philips sets, tree back 
shows pictorially to 
where the various ex
ternal leads are con
nected, even to a 
drawing of a pick-up 
showing . the pick-up 
sockets. A commend
able idea of the makers 
is that the set can only 
be operated when the 
back is in position; 
the mains leads being 
connected to a plug 
and socket arrange-

16 in. wide, 7! in. deep, and 11! in. 
high. 

In the highly polished walnut 
cabinet there is the compact set 
chassis and a fairly small permanent
magnet moving-coil loud-speaker. 
In fact, this Philips Five-Eighty is 
an example of a set with an ambitious 
specification housed in a really small 
space. 

Inside the cabinet the layout is 
typical of Philips. Every component 
is screened, and every valve is of the 
metallised type with the exception 
of the output pentode and the 
rectifier. 

About the circuit. This is, per
haps, rather unusual in that there 
are two pentodes after the second 
detector. The input from the aerial 
is taken to a lxnd-pass tun'ng cir-

ment on the back and 
connection is only made to the 
set when this back is in position. 

As can be seen from the specifica
tion, the set is suitable for all 
A.C. voltages between 100 and 250. 
The necessary adjustment to suit 
voltages between these limits is 
made by setting four clips in posi
tion on the adjustment panel. There 
are twelve different settings in the 
100-250-volt range, and these settings 
are shown pictorially on a diagram 
on the back of the cabinet. 

T he actual job of adjusting this 
panel to suit individual voltages is 

quite easy, but it is wise to check 
very carefully before the back is 
finally put into position. 

That the cabinet is really a neat 
piece of work can be seen from 
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the illustrations on this page. There 
are only three controls: volume 
control on the left, wave-change and 
on-off switch in the centre, and the 
tuning control on the right. The 
pick-up, when it is desired to use 
one, is brought into operation by 
simply plugging it into the sockets 
provided on the back of the cabinet. 

U sing the outdoor aerial we had no 
difficulty whatsoever in logging 

just over sixty stations in the course 
of a two-hour test. Of these at least 
half provided real listening enter-

BRIEF SPECIFICATION 
BRAND NAME: Pl.ilips. 
MODEL: Five-Eighty. 
PRICE: £10 lOs. 
TECHNICAL SPECIFICATION: Five-valve A. C. 

super~het plus a valve rectifier. Arrangement 
is an octode (requenq-:hanger (Mu/lard FC4), 
pentode intermediate-frequency amplifier 
(Mu/lard VP4A), diode detector (Mu/lard 
2D4A), first low-frequency amplifier (Mui
Jard SP4) and pentode output (Mu1fard.) 

PM24M). The valve rectifier is a Phi lips 1821. 
POWER SUPPLY: A.C. mains, 100-250 volts, 

40-100 cycles. 
MAKERS: Philips Lamps, Ltd., 145 Charing Cross 

Road, London, W.C.2. 

tainment. On the medium waves 
we could get Strasbourg quite free 
from London Regional; this is no 
mean feat when it is remembe-red 
that the separation is 9 kilocycles. 

On the whole selectivity was really 
notable. Fecamp on 206 metres 
was as good as our two locals. On 
the long waves we heard about six 
station which passed the acid test, 
that is, fit for enjoyable listening. 
Luxembourg, notable nowadays for 
a bad heterodyne whistle, was nearly 
clear, the interference being so 
slight as to be negligible. 

Quality was, we must say, pleasant; 
very little hum ccmidering the 
compact n .ture of the set. 
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"W.M." BOok Reviews 
So. many readers have written 
asking for authoritative books 
dealing with technical subjects 
that we have decided to publish 
occasional/{ reviews of new books 
of radio interest. Publishers 
are invited to send books for 

review in these columns 

'' Elementary Loudspeaker Prac
tice," by N. W. McLachlan, 
D.Sc., M.I.E.E. (Oxford Uni
versity Press, Ss.) 

T HE publication of a new book 
on loud-speakers by Dr. Mc

Lachlan is always an interesting 
event, for he is one of our leading 
authorities on the subject. More
over, he has the happy gift of dealing 
with quite abstruse matters in a way · 
which makes them seem simple. 

He has in the past written chiefly 
for those who possess some consider
able technical knowledge, but his 
occasional more popular contribu
tions have shown him to possess a 
gift of lucid exposition. 

Popular Appeal 
Dr. McLachlan's latest book is, 

consequently, of particular interest 
since it is intended especially for 
those with slight technical knowledge; 
indeed, he assumes no more than 
quite simple general electrical theory 
and such a knowledge of radio as may 
be expected of every keen con
structor. From this starting point 
he takes his readers over the whole 
ground with a thoroughness truly 
remarkable within the limits of a 
volume of quite modest size. 

Probably a list of the chapter 
headings will best indicate the wide 
scope of the book : The Function 
of a Loud-speaker, Driving Mechan
isms; Cantilever Reed Type, 
Balanced-armature Type, Hornless 
.\'loving-coil and Blatthaller Speakers, 
Directional-baffle and Condenser 
Speakers, Kyle Condenser Speaker; 
Yoigt Membrane Condenser Speaker, 
Loud-speaker Baffles, Loud-speaker 
Magnets, Power-valve Circuits for 
Loud-speakers, Vibrational Charac
teristics of Conical Diaphragms, 
Behaviour of Conical Diaphragms 
at Low Frequencies, Distribution of 
Sound from Diaphragms, The Func · 

tion and Design of Horns, The Design 
of Hornless Moving-coil Speakers, 
Room Effects in Reproduction, 
Importance of the Range 5,000 to 
10,000 Cycles: Horn Speaker for 
this Range, Points in the Design of 
Public-address Speakers, Amplitude 
Distortion, Recent Development. 

The book is definitely one which 
should be in the hands of every radio 
amateur who aims at a really in
telligent understanding of his hobby. 

G.P.K. 

• • • 
" Television Theory and Prac

tice," by J. H. Reyner, B.Sc., 
A.M.I.E.E. (Chapman & Hall, 
12s. 6d.) 

I N any art or science advancing so 
rapidly as is television it takes 

a bold man to undertake to write 
a full-length text-book; by the time 
that the author has reached the end 
of his work he is almost certain to 
find that some of his earlier matter 
has gone out of date. 

Mr. Reyner has taken the risk, 
and it says much for· the skill and 
care with which he wrote his very 
substantial work on television that 
even now, some months after its 
publication, and in the changed 
atmosphere produced by the issue 
of the Report of the Television Com
mission, it contains comparatively 
little which seems definitely dated. 

As a whole, the book represents 
quite a sound introduction to a study 
of television theory and practice. 
While much space is devoted to 
early systems, it is to be remembered 
that these historical matters provide 
an extremely easy path along which 
the reader can approach his goal of 
an exact knowledge of the funda
mental principles. 

"W.M." INFORMATION 
SERVICE 

" Wireless Magazine " offers an 
unrivalled information service to its 
readers. With the exception of the 
" Technical Information " service, 
queries on general topics, advice on 
buying a new set, or the catalogue 
service, are entirely free. 

We must ask readers who require 
technical information to send the 
coupon, which will be found on the 
back page, and to conform strictly 
to the rules set out thereon. 
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It must in fairness be added that 
the book includes chapters on some 
of the latest developments also. 
There is, for example, some men
tion of the inventions of Farnsworth, 
and a chapter on the use of ultra
short waves. 

Mr. Reyner was perhaps unlucky 
in having to pen this latter chapter 
at the time at which we surmise it 
to have been written, since it would 
appear to have been just prior to 
the discovery that the "optkal
range " theory was fallacious. (It 
is now known, of course, that while 
a really strong radiation extends only 
as far as the optical horizon, there 
is another component which travels 
far beyond, and is quite adequate 
for the operation of sensitive 
receivers.) 

Such criticisms, however, must 
not be allowed to obscure our per
ception of the fact that this is one 
of the first attempts to produce an 
actual text-book of television theory. 
As such it must inevitably have its 
weaknesses, but it should likewise 
receive the credit due to a pioneer 
effort. G. E. 

• • • 
"Broadcasting in My Time," by 

Sydney A. Moseley. (Rich and 
Cowan, 6s.) 

T o write a book of some 240 
sizeable pages all about broad

casting from the strictly non
technical point of view may seem 
something of an achievement to those 
of us who are apt to think of radio 
as a matter of band-pass circuits and 
screened-grid valves. That, how
ever, merely indicates a tendency 
to get a little too settled down in our 
technical groove. 

In the volume under review Mr. 
Moseley presents what is in effect an 
historical survey of the first twelve 
years of the development of broad
casting as a service. Those who 
know his journalistic capabilities 
will not be surprised to learn that 
he has done his work in most enter
taining fashion; it may be broad
casting as seen through one particular 
pair of spectacles, but it cannot be 
denied that the view is an interesting 
one. The book gives glimpses of 
the inwardness of matters little 
known to the general public. H. W. 
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Gullilmul photo 
An eaS)' short~wlu'e signal to receil'e is Rotne on 25.4 metres 

Operating 

the Standard 

Four-valve Short-waver 
SINCE the chief aim and object 

of the Standard Short-wave 
Four-valver described last 

month was to provide really easy 
operation, it naturally follows that 
there is not very much to be said on 
that subject. It is to be hoped that 
everyone who has built the receiver 
is, by now, feeling thoroughly at 
home on the short waves. 

There are, however, some points 
of operation entirely bound up with 
the characteristics of short waves 
themselves and independent of the 
set that one uses. I propose to deal 
briefly with some of these. 

Number of Wavebands 
First of all, it is necessary to have 

an understanding of the ~fact that 
the part of the spectrum which we 
dismiss as " short waves " includes a 
number of wavebands each having 
entirely different characteristics. The 
behaviour of the 40~metre band, for 
instance, does not bear the slightest 
resemblance to that of 20 metres. 

They are much further apart than 
are the long and medium broadcast 
bands-and the 10-metre band is 
almost a law unto itself ! 

From this it follows that one must 
explore each waveband thoroughly 
and try to become used to its parti
cular habits. Very briefly, I propose 
to divide up the spectrum and to 
analyse the chief points that one 
must understand about each part of it. 

Study the following table and plan 
your listening accordingly. If you 
have not been keeping to something 
like the suggested plan, you cannot 
possibly judge the success of your 
set-you may have been listening 
assiduously on a band where the 
best set in the world would bring in 
nothing! 

13, 16 and 19 metres (broadcast): 
Good during early and middle 
afternoon. Unreliable, but very 
good when conditions are right. 

20 metres (amateur): Generally 
good from mid-day until about 
7 p.m. 
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25 metres (broadcast): Interesting 
from 6 p.m. till midnight. 

31 metres (broadcast): Not too 
good at any time, but the Aus
tralians usually come in well 
between 6 and 9 a. m. Americans 
may be heard late in the evening. 

40 metres (amateur): Excellent at 
nearly all times of day, particu
larly between 5 and 10 p.m. 
Americans all night. 

49 metres (broadcast): Good fo-r 
" locals " at all times, and for 
" DX" from 6 p.m. till 2 a.m. 
or later. 

75-85 metres (amateur): American 
telephony very good at night. 
Europeans good all day, but not 
very active except at week-ends. 

Vitally Important 
All this may seem a little out of 

place in an " operating " article, 
but it really is of vital importance 
to make sure that you choose your 
bands correctly. One could easily 
spend the greater part of the day 
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'fills shows the simple and clean layout of the Standard Four-l'Ulve Short-waver 

listening without hearing a single 
transmission, simply by persistently 
choosing the wrong part of the 
spectrum. 

Now for the set itself. The 
reaction control should be really 
silky, without the slightest tendency 
to become unruly on any wave band. 

Mine, on the original set, has just 
started a kind of motor-boating 
effect in the region of 30 metres. 
It didn't do this when the set 
was new, and the trouble has 
eventually been traced to a faulty 
decoupling resistance, replace
ment of which has entirely cured 
the trouble. 

Hand-capacity troubles should 
simply not exist. I have found it 
quite impossible to detect the 
slightest trace of them and can 
invariably pick the receiver up off 
the bench while it is tuned to a 
station without perceptibly shifting 
the tuning-signals re m a i n i n g 
constant. 

too tightly coupled to the detector 
and, for this reason, the neutralising 
condenser should be adjusted to as 
low a capacity as is consistent with 
good reception. 

Another point concerning this 
condenser, of course, is calibration. 
If any attempt is made to calibrate 
the set, the adjustment must never 
be altered. It introduces a variable 
amount of damping into the detector
grid circuit and naturally alters the 
entire tuning range. 

Wavelength Ranges 
The wavelength figures given (jn 

the coils appear to indicate the 
ranges that they will cover when no 
additional load of this kind is intro
duced. In use in the set, the coils 
marked" 24-52 " does not tune much 
below 26 metres, while that marked 
" 46-96 " appears to start off just 
above 47 metres. 

The maximum wavelengths in each 
case are a little higher than those 
stated. The splitting up of the 
various ranges resolves itself into the 
following arrangement: the 13-, 16-, 
19-, 20- and 25-metre bands arc all 
covered by the smallest coil; the 31-, 
40- and 49-metre bands are found on 
the next; and the largest covers the 

De-coupling Importance 
This just shows how impor

tant the de-coupling is; now 
that it is in order again I can use 
a really ancient high-tension 
battery without noticing any ill 
effects, other than the slight hiss 
introduced by the bad cells. 

I have quite got into the habit 
Reading from left to right the jive controls are: approximate-tuning condenser~ band-spread 

tuner, reaction, and volutne control-for use with 'phones-above the on-off switch 

of tuning on the .00015-microfarad 
condenser, with the band-spreader 
set at 90 degrees, ready for final tuning 
over a degree or so in either direction. 

Simple Operation 
The chief point about this pro

cedure is that one can calibrate the 
receiver quite easily from the main 
dial, facilitating the identification of 
stations that show no sign of making 
announcements. 

Tuning with the band-spreader is 
really ridiculously simple, and is 
actually less critical above 30 metres 
than the tuning of the average com
mercial broadcast receiver. 

In my case the addition of an 
earth connection does not make the 
slightest difference in any way. The 
earth can, as a matter of fact, be 
lightly touched on the baseboard 
during reception and not even a click 
is heard. 

It is almost impossible to produce 
hand-capacity effects when a buffer 
stage, as used in this set, is employed. 
Similarly, aerial dead-spots should 
not be present. The size of choke 
used in the grid circuit of the buffer 
should guard against them. They 
may, however, show up to a very 
slight extent if the first valve is 
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49-metre band at the minimum end 
of the tuning scale, very little else of 
interest being found on the range 
except the 75-85 metre amateur band. 

Concerning the 49-metre band, it 
may be said that the efficiency is 
improved by receiving it at the 
bottom of the scale with the large 
coil, rather than on the top with the 
medium-sized one; but selectivity 
with the larger coil is apt to be poor 
and the other will, generally, be 
preferable. 

Now I must deal with some of the 
externals. First, the aerial. All mv 
tests have been carried out with an 



outdoor aerial of medium length
about 36ft. long. It is, I admit, quite 
a good one as it is 45 ft. high at the 
far end and the lead-in arrangement 
is quite efficient. 

Indoor-aerial Results 
Once or twice, however, I have 

disconnected the outside part from 
the lead-in tube and simply used 
10ft. of wire inside the room and all 
but the very weakest stations can be 
found with this arrangement. I am 
not one to advocate the use of an 
indoor aerial, however, as you are 
sure to lose something. Erect as 
good an outside aerial as you possibly 
can; you will not regret it. 

Furthermore, by "good" I don't 
mean big, or even long. Keep it clear 
of all surrounding objects and as high 
as possible; in short, see that its 
capacity to earth is as low as it can 
possibly be made. We used to say 
that a good aerial was worth an 
extra valve, and it still is where 
short waves are concerned. 

Efllcient Aerial Advised 
The owner of a much-hotted-up 

headphone receiver can usually log 
everything that is going with a few 
feet of wire, but if you want reliable 
broadcast reception on the short 
waves it will pay you to use an 
efficient aerial. 

Next, the high tension. At the 
moment I am using one small 120-
volt battery, with the full voltage on 
the H.T.+2 terminal and 66 volts 
on H. T. + 1. An increase up to 135 
or 150 volts will certainly mean an 
increase in signal strength, but this 
will be almost entirely due to the 

Continued on next page 
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G. Howard Barry,s Log of Stations Heard 
on the Standard Four-valve Short-waver 
The following list of some of the more interesting stations heard, together 

with the dial readings recorded, should prove useful os a comparison with 
your own results. I hove not mentioned the times of day, but it may be token 
for granted that they all conformed fairly well with the times given at the 
beginning of this article. 

Coil Used 

"46-96 .. 

Station Wavelength 
in Metres 

Dial Reading 

75-85-metre Band About 70-85 
Rugby 60 54 

GSA Daventry 49.59 24 
VQ7LO Nairobi ..• 49.5 23 
W8XAL Cincinnati 49.5 23 
OXY Skamlebaek 49.4 22 

(Remaining readings for this band given with next coil.) 
" 24-52 " GSA Daventry .. . 49.59 . .. 92 

W3XAL Bound Brook 49.18 90.5 
W2XE Wayne . . . 49.02 90 
W8XK Pittsburgh 48.86 89 
YV4RC Caracas ..• 47.1 85 
W3XL Bound Brook 46.69 84 

40-metre Band 68-75 
(Ships) 36 45-50 
VK2ME Sydney . .. 31.23 23 

31-metre Band About 20-28 
.. 13-26 .. FYA Pontoise ... 25.6 98 

GSD Daventry 25.53 97 
W8XK Pittsburgh 25.27 96 
(Ships) 23-24 85-90 

20-metre Band 70-80 
GSF Daventry 19.82 62 
W8XK Pittsburgh 19.72 60 
W2XAD< Schenectady 19.5~ 58.5 
W3XAL Bound Brook 16.87 43 
W8XK Pittsburgh 13.92 5 

Scores of stations with readings within a few degrees af those given 
have been received at various times. I hove simply given the readings of 
those that anyone might expect to hear on a casual test with the receiver. The 
crowded 49-metre band, late at night, will probably produce seven or eight 
stations within four degrees on the dial, making calibration a rather difficult 
matter. G.H.B. 

r--------------------------------------------------------------oH.T.+/ 
r-~t-------------------~--~------------~------------~---------oH.T.+2 

t--11----o 
PHONES OIU:..S. 

..... --oH.T-

L.r.+ 

G.B.-1 Ci.B.+ G.B.-2 

The circuit of the Standard Four-valve Short-waver consists of a screen-grid fmf!er stage,leaky-grid detector and two low-frequency stages 
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Impressions of· the Standard 
Short-wave Four-valver 

By G. P. KENDALL, B.Sc. 

My recollections of short
wave listening go back 
to the days when the one 

great ambition of all of us was to 
receive KDKA, then working on 
a wavelength of some 60 metres. 
We regarded that wavelength as 
something really ultra-short, pre
senting acute technical difficulties 
and calling for something very 
special in the way of circuits. 

Make no mistake, the difficulties 
were there all right; really effective 
short-wave receivers did not exist 
then and we were driven to all 
sorts of comical schemes to enable 
us to get some measure of control 
over the fierce and intractable circuits 
we were obliged to use. 

"Atrocious Manners " 
My own hopes were pinned to a 

super-het characterised by an un
pleasant disposition and atrocious 
manners. Good slow-motion dials 
did not exist and the only way I could 
get results of any sort was to use 
extension handles of a length which 
nowadays would suggest something 
of the order of a micro-wave. 

It is perhaps natural that I should 
very early have reached the con
clusion that before we could take 
proper advantage of the great 
possibilities of short waves it would 
be necessary to produce receivers 
that were reasonably easy to handle. 

Such sets have been a long time 
coming, but there is no doubt that 
we have them now. A properly 
designed modern short-wave re-

ceiver quite definitely handles in 
a fashion which differs but little 
from the behaviour of a broadcast 
set of the simpler and less powerful 
type. 

Of this new family of well
mannered short-wave receivers the 
Standard Short-waver is decidedly 
the best representative that I have 
yet handled. Actually, it is so good 
that I must in fairness confess that 
it has contributed in some 
measure to my own education on 
the point ! 

Testing it early one evening I 
was able within a few minutes to 
satisfy myself that the tuning on the 
band-spreading condenser was 
strictly comparable with that of the 
main control of a broadcast set 
of the single high-frequency stage 
type. 

OPERATING THE STANDARD 
SHORT-WAVE FOUR-VALVER 
Continued from previous page 

low-frequency side, as the detector 
is at its best when the full voltage is 
120. This, of course, is substantially 
dropped before it reaches the detec
tor anode, because of de-coupling 
and the anode resistance. 

Reaction control does not appear 
to be adversely affected by an 
increase in high tension, but I should 
imagine that it would usually be at its 
best with 120 volts only. 

I have dealt with the question of 
low-frequency amplification in an
other article in this issue, but I should 

By using the larger condenser 
simply as a means of setting the 
circuit to the desired waveband 
and performing actual tuning on 
the band-spreader, there was abso
lutely nothing critn:al or difficult 
about the working of the set. I 
believe that it would be possible 
for the quite non-technical domestic 
listener to operate it with entire 
success after only a few minutes' 
practice. 

Good Sensitivity 

Sensitivity I found to be of a 
very high order. The more powerful 
European stations came in with a 
volume and reserve of strength 
that guaranteed real programme 
value from quite a number. The 
really distant stations called for no 
more than a little care in tuning: 
there was none of that squeezing 
and straining which is such a familiar 
feature of the older kind of .set. 

Truly Excellent 

Quality was much above the 
ordinary, and altogether I consider 
the " Standard Short Waver" a 
truly excellent piece of work. 

just like to suggest here that you do 
use a really good loud-speaker. The 
W.B. Stentorian that I am using has 
the merit of being sensitive, and I 
find that even the weakest C.W. 
signals may be copied from the loud
speaker with almost as much ease as 
if headphones are used. 

The detector valve used is abso
lutely non-microphonic, and al
though I don't favour the practice 
of mounting the loud-speaker in the 
same cabinet as the receiver, ..it can 
he done in this case without the 
slightest trouble. Actually, I use a 
loud-speaker on a large baffle in one 
corner of the room-not too far from 
the set. 

COMPONENTS NEEDED FOR THE STANDARD SHORT-WAVE FOUR-VALVER 
CHASSIS 

1-Peto~Scott chassis to specification. 

CHOKE, HIGH-FREQUENCY 
1-Home-made short-wave choke as des

crib.:!d in text. 
1-Bulgin short-wave hi5h-frequency choke. 

CHOKE, LOW-FREQUENCY 
1---Varley, type DP23 output choke. 

COILS 
1--set British Television Supplies short

wave coils. 

CONDENSERS, FIXED 
1-T.C.C .. 002-microfarad. 
1-T.C.C. .OOO:l·microfarad. 
~-T.M.C./Hydra 2·microfarad, 250·volt 

working. 
1-T.M.C./Hydra 1-microfarad, 250·volt 

working. 

CONDENSERS, VARIABLE 
1--Polar short-wave .00015-microfarad slow

motion, type C. 
1-Polar short-wave .0001-Inicrofarad slow

motion, type C. 
1--Eddystone .000015-microfarad short· 

wave condenser, type 900. 
l·~~j.B. neutralising condenser. 
1-Eddystone vernier slow-motion drive, 

type U:l3B. 

HOLDERS, VALVE 
5-Clix 4-pin Airsprung. 

RESISTANCES, FIXED 
1-Erie 10,000·ohm, 1-watt type. 
1-Erie 2,000-ohm, !·watt type. 
1-Erie 50,000-ohm, 1-watt type. 
2-Erie 2-megohm, 1-watt type. 

RESISTANCE, VARIABLE 
1-Erie 250,000-ohm potentiometer. 

228 

SUNDRIES 
Tinned wire for connecting. 
Oiled cotton s1eeving. 
3-Clix wander plugs for grid-Vias connections. 

SWITCH 
1-Bulgin on-off single-pole toggle. 

TERMINALS 
1-Peto-Scott terminal strip, complete with 

terminals to specification. 

TRANSFORMER, LOW -FREQUENCY 
1--Ferranti AF8. 

VALVES 
1-Marconi S24. 
1-Marconi HL2/K. 
1-Marconi HL~. 
1-Marconi Pi. 

LOUD-SPEAKER 
1-W.B. Stentorian, Standard model. 



B.l WIRELESS 
e CONDENSERS 

B. I. Fl XED CAPACITY 
CONDENSERS for Wireless 
Receivers, Battery Eliminators, 
Smoothing Circuits, etc., are 
made in several different types 
to suit the various uses for 
which Condensers are required 
in connection with Wireless 
circuits. 

These Condensers are the 
result of over 30 years' ex
perience in the manufacture 
of all kinds of Condensers from 
the smallest sizes up to Con
densers weighing more than 
2 tons. 

All Condensers except tubu
lar are fitted with fixing feet 
and screw terminals or solder
ing tags. All 8.1. Wireless 
Condensers are vacuum dried 
and impregnated with a 
specially selected non
hygroscopic material which 
ensures that their initial insula
tion value is maintained in-

r~~~~~~~~~~ definitely. All Condensers are 
tested before dispatch at 
three times working 
pressure and the actual 
capacity is guaranteed to be 
correct within 10 per cent., 
except that of the tubular 
type, which is guaranteed 
within IS per cent. 

In addition to the Standard 
Types, B.l. Condensers can be 
supplied in special forms to 

l,;;;;;;;;;;;;;;;;;;,;;;;;;;;;;;~l suit req u ire men ts. 

BRITISH INSULATED CABLES LTD. 
Cablemakers and Electrical Engineers 

PRESCOT LANCASHIRE 
Telephone No. PRESCOT 6571 

Londou Office: Tel. Nos.: 

Surrey House, Embankment, W .C.2. Temple Bar 4793-4-5-6 
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There's no room for individuality inside a ball-bearing. 
Every ball in it must be the same shape, the same size, 
the same material, the same weight-in a word, 
UNIFORM. So with T.M.C.-HYDRA condensers. Here, 
too, individuality is barred. Every T.M.C.-HYDRA 
condenser of the same rating is the same-exactly ! 
Stringent testing ensures it. Take advantage of this 
greater precision when next you buy condensers. 

T.M.C. 
HYD 

BRITISH 

M AD E 

RA 
CONDENSERS 

The special method of sealing 
T.M.C.-HYDRA condensers defin
itely prevents the penetration of 
rr oisture and so maintains their 

high electrical properties. 

Write for a copy of the new illustrated 
price list. 

T.M.C.- HARWELL (SALES) LTD 
Britannia House, 
London, W.C.2. 

233 Shaftesbury Avenue 
(A few doors from New Oxford Street) 

Telephone: Temple Bar 0055 (3 lines) 

Made b4 TELEPHONE MANUFACTURING Co.Ltd 

Better service results from mentionin~ " Wireless Magazine " when writing to advertisers. 
229 
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News from t!Je 
·Radio Societies 

Under ~h!s. heading we propose to publish reports every month of 
the act1v1t1es of short-wave and transmitting societies. We shall 
be pleased to give publicity_ to any announcement of forthcoming 
events, etc., and secretanes of short-wave societies, whether 
national or local, are asked to make the fullest use of this space 

Radio Society of Great Britain 

T HE B.E.R.U. contest, which 
occupied the four week-ends 
in February, was better sup

.ported than ever. Incidentally, it 
was favoured with very good con
ditions; the first week-end started 
badly, but the other three were 
uniformly good. 

Scores are not yet officially released 
for publication, but the probability 
is that the leading British stations 
will be quite low down in the final 
order. SUlEC, operated by Lieu
tenant Cole in Cairo, scored well over 
1,000 points during the first week
end, the highest British score being 
below 500. 

This does not reflect upon the 
efficiency of British stations, neither 
is it detrimental to SUlEC's fine 
performance to say that the method 
of scor'ing turned out to be rather in 
favour of a " central " station putting 
up a big total. SUlEC, for instance, 
can count one point for every 
British station. worked-and there 
are several hundred of them. The 

British station can likewise claim 
one point for each contact with 
Egypt, but there are onlv a mere 
half-dozen stations on the air in 
that country. 

The next big event to be held bv 
R.S.G.B. is National Field Day, ii1 
June. Each R.S.G.B. district is 
responsible for running two portable 
transmitters, one of which operates 
on 20 to 40 metres, and the other on 
80 and 160 metres. One station 
may be utilised for both jobs, if 
desired, but naturally this · puts a 
severe handicap on a district. 

The rules impose restrictions on 
the height of aerial, the distance from 
a permanent building, the power 
used, and the stations which can be 
worked to score points. Full details 
will be given next month. 

The current issue of the Bulletin 
contains an appreciation of the work 
of the late Mr. Donald Price, whose 
tragic death in the Baird Television 
Co.'s laboratories ,,·as a severe blow 
to the society. 

Mr. Pric~ was a very prominent 
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Conducted by 
G6QB 

member and was always an active 
participator in all the organised tests. 
He actually put up a very high score 
in the B.E.R.U. contest a few days 
before his death. He was also a 
District Representative for the South 
London Area. His place will be 
extremely hard to filL 

Society of Wireless Pioneers 
This society was not mentioned 

in these columns last month, but 
news has come to hand about its 
activities. The Director of European 
Publicity is R. L. Rawles, Black
water Corner, Newport, LO.W., and 
membership is open only to those 
who can claim to have been interested 
in short-wave work during, or prior 
to, 1924. 

A new chapter in the N.E. district 
has been formed and anyone in that 
part of the country who is interested 
should get into touch with R. W. 
Stewart, 8 East View Terrace, Seaton 
Carew, \Vest HartlepooL 

The " Chief Scribe " of the society 
is Miss Alice Bourke, operator of the 
American station W9DXX, and her 
station may be heard on the air in the 
20-metre and 40-metre bands. A 
list of the society's test transmitters 
will be available shortly. 

Coventry Short-wave Radio Club 
I am asked to announce that the 

Coventry Short-waYe Radio Club 1s 
(Continued on page 232) 

By the death of Mr. H. D. Price, 
recorded in another column, short~ 
wave research loses one of its most 
Promising young experimenters. He 
had many fine achievements already 
to his credit and all those who knew 
him must feel that his tragic death 
has robbed us of one who would 
undoubtedly have done much to 
advance the science· in the future 



A properly designed stenode receiver is the last 
word in selectivity with quality, but to achieve this 
every care must be taken to cut losses to an absolute 
minimum. 

The design of these stenode components has been 
supervised, step by step, by the set designer, and are 
manufactured under sole licence of the British Radiostat 
Corporation. 

The coupler kit comprises: 
2 variable coupling side-band-cutting inter

mediate-frequency tuned-transformer units, 
2 tone-compensating low-frequency units (I 

fixed and I variable), all specially screened. 

The specially designed H.F. choke is iron screened 
(non-ferrous screening is unsuitable for this receiver). 

A special screened valve plug top connection is also 
specified, and is constructed throughout from low-loss 
insulating materials, extra large low-loss heads, etc. 

SPECIFIED 
FOR THE 1935 A.C. 

STENODE 
Mr. Paul D. Tyers, 
in designing the 
"Wireless Magazine" 
1935 A.C. Stenode, 
has specified the 
Varley E.P.33 Multi
volt transformer. 
Take the advice ofthe 
designer and get an 
E.P.33 for your set. 
Write now for further 
information and Catalogue. 

E-P. 33 Mains 37/6 
Transformer 

Bloomfield Road, Woolwich, London, S.E.I8. 
Tel. : Woolwich 2345. 
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COMPONENTS for 
The "WIRELESS MAG." 

STENODE RECEIVER 
£ s. d. 

I Stenode kit 3 5 0 

I H.F. choke, No. I ,226 6 6 

I Screened plug top connection, No. I ,224 6 

2 Plug top connectors, No. 1,175 ... 2 

I Pair special stenode resistance-mounting 
4 9 tag strips, per pair 

I Aerial and earth socket strip with 
lettered plugs. No. 1.047 9 

£3 18 8 

IRON-CORED COILS 
Specified for the 

H. K. 
FOUR 

ONE TYPE B.P.I. 12s. 6d. 
ONE TYPE B.P.2. 12s. 6d. 
TWO TYPE T.G. 

each 12s. 6d. 
Extension Spindle - 6d. 
Also Specified 
ONE H. F. CHOKE TYPE 

H.F.P.J. - 2s. Od. 

To Messrs. Wright & Weaire, Ltd., 
740 High Rd., Tottenham, London N,17 

NAME 

ADDRESS 

W.M. 4;35 

~65H 
Mention of the " Wireless Magazine " 
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NEWS FROM THE RADIO SOCIETIES 
Continued from page 230 

very active nowadays. Its membe_r
ship includes sixteen fully licensed 
transmitters in Coventry alone. It 
has recently become affiliated to the 
R.S.G.B., and its membership is 
increasing apace. 

Prospective members should write 
to C. Taylor (G2ZT), 28 Emerson 
Road, Coventry. The headquarters 
are situated at Stevens Memorial 
Hall, New Buildings, Coventry. 

Pembury Short-wave Club 
Short-wave enthusiasts in North 

London are invited to make them
selves known to the secretary of the 
above club at 57 Pembury Road, 
London, N.17. The object of the 
club is to increase its numbers with 
members between the ages of 16 and 
20. 

Hoddesdon and District 
Radio Society 

This society has recently been 
authorised to use the call-sign GSHO 
with its headquarters station. The 
power is 10 watts, wavelength 168 
metres (1,785 kilocycles), and a 40-
metre transmission is contemplated 
shortly. 

All reports or inquiries should be 
addressed toT. L. Franklin, GSHO, 
Station Road, Broxbourne, Herts. 

South London and District 
Radio Transmitters' Society 
The S.L.D.R.T.S. (commonly 

known amongst members as the 
Sliders) welcomes to its membership 
all short-wave enthusiasts who are 
interested in amateur transmission. 
One need not be a transmitter to 
join-many of the members are, as 
yet, only in the " hopeful " stage. 

Meetings are held on the first 
Wednesday of each month at the 
Brotherhood Hall, \Vest Norwood, 
S.E.27, and combine a lecture 
(usually by a member) with an infor
mal discussion. 

The plan adopted is as follows: 
meeting commences at 8 p.m. Pre
liminary business for a few minutes; 
lecture commencing about 8.10 p.m.; 
9.30 p.m., chairman leaves the chair 
and free discussion follows until 
10 p.m. 

OTHER LOCAL SOCIETIES 

M ANY of the old-established 
local radio societies are known 

to have changed their titles, and 

ROTHERMEL-BRUSH 
PIEZO-ELECTRIC 

"TWEETER KIT" 

To secure the best possible performance from a 
" Tweeter " when used in conjunction with a 
moving~coil speaker a filter circuit is recom~ 
mended in order to level out the combined 
response. 
The new Rothermei-Brush "Tweeter Kit " contains 
the following essential units:-
1 RI SS Rothermei~Brush Piezo-Electric Tweeter. 
2 1-mfd. By-pass condensers. 
I Centralab graded Radiohm volume control, 25,000 

ohm. 
I .05 non-induction condenser. Plrro • Electricity 

it is significant that most of them 
are now " Short-wave and Television 
Societies." One of these is the former 
Thornton Heath Radio Society. 

Transmitters' societies, run on 
similar lines to the S.L.D.R.T .S., 
are in existence in large towns such 
as Birmingham, Manchester and 
(I believe) Bristol. 

Practically all districts of the 
R.S.G.B. held their own meetings 
at some convenient place, and a 
full calendar of these events is 
printed each month m the 

AN INVITATION 
Secretaries of short-wave and trans
mitting societies are invited to make 
full use of this new feature in " W.M." 
Contributions and notices should be 
addressed to G6Q8, cfo the Editor, 
" Wireless Magazine," GeorgeNewnes, 
Ltd., 8-1 I Southampton Street, 

Strand, London, W.C.2 

Bulletin, which is received hY all 
members. 

Next month I hope to publish notes 
from the individual chapters of the 
larger short-wave clubs and also 
from certain recently-formed trans
mitters' societies. 

PRICE 32ft; COMPLETE 

fQf.R~'I 
~~~~~~~~~~w~at:t~t:ype - 1/- each 

watt type - 2;- each 
watt type - · 3/- each 

Rothermel House, 
Canterbury Road, High Road, Kilburn, N.W.6. 

'Phone: Maida Vale 6066. 

.... - OUBILIER <OHDEHSER <O. (1925) LTD., OU<OH WORKS, VICTORIA ROAD, NORTH A<TOH, W.'l 

Ro 
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Result of the Avo Minor 
Competition 

LIST OF PRIZE WINNERS 

FIRST PRIZE of .£1 a Week for One 
Year: 
Mr. Peter Bowers, Pages Hill, Whep

stead, Bury St. Edmunds. 

SECOND PRIZE of 10s. a Week for 
One Year: 
Mr. Krikor Ghazaros, University 

College Hall, Queen's Walk, Ealing, W.S. 

THIRD PRIZE of .£10 Cash: 
Mr. W. H. Stimson, 74a Miller Road, 

Bedford. 

CONSOLATION PRIZES TO THE 
VALUE OF 2Ss. 

Class "A " 
:\Jr. G. A. Harris, 655 V'>ells Road, 

Whitchurch, nr. Bristol. 
:\Jr. F. L. Laurence, 24 Baffins Road, 

Copnor, Portsmouth. 
Mr. E. H. Griffiths, 50 Hillside Gardens, 

Barnet, Herts. 
Mr. A. E. Dunn, 15 Pottington Road, 

Barnstaple, N. Devon. 
:VIr. W. H. Trott, 53 Fleeming Road, 

·walthamstow, E.17. 
J\Ir. J. P. Tourle, " St. hes," Leicester 

Road, Laindon, Essex. 
Mr. J. Thorley, 9 Florence Street, !\loss 

Side, Manchester. 
:VIr. J. Gordon Gerds, " Dalmuir," 23 

Leicester Road, Wanstead, E.ll. 
:\Ir. L. Norman, 78 Galdervale Avenue, 

Varlow-Moor-Estate, Chorlton-cum
Hardy, Manchester. 

l\Ir. H. I. Peel, " St. Georges," Ttanby 
Avenue, Barrow Lane, Hessle, E. Yorks. 

l\Ir. N. Howarth, 10 Chesterfield Street, 
Liverpool, 8. 

Mr. P. W. Crouch, 86 BroadlandsAvenue, 
Newton Abbot. 

l\Ir. F. Bevan, Beech House, l\1icle 
Trafford, Chester, Cheshire. 

l\Ir. R. C .. Payn, 10 Melbourne Terrace• 
Saltcoats, Ayrshire. 

::VIr. I. M. Ryalls, 19 Templemore Road, 
Oxton, Cheshire. 

l\lr. J. H. Rundle, 47 Paternoster Row, 
E.C.4. 

Mr. F. G. lngleton, 22 Cecil Road, 
Muswell Hill, N.lO. 

]\Jr. J. Halton, jun., Bluestone Lane, 
Mawdesley, nr. Ormskirk, Lancs. 

Mr. W. T. Fellows, 12 Derby Road, 
North End, Portsmouth. 

l\lr. G. W. Champion, 115 Valdegraw 
Road, Brighton. 

Class " B." 
l\lr. C. Kingston, 62 Hillingdon Road, 

Gravesend, Kent. 
Mr. S. Jackman, 6 Eliot Street, Weston 

Mill Estate, Devonport, Devon. 
Mr. T. Sarnson, 16 Prestwick Road, Ayr. 
Mr. F. Stowell, 1 Frewin Road, Wands

worth Common, S.W.18. 
Mr. J. Patchton, 67 Eastfield Road, 

Bordesley Green East, Birmingham 9. 
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BIG PAY for TRAINED 
RADIO MEN 

THJ-. Radio Industry offers rieh 
rewards to the trained man. }1en 
with radio knowledge are also 

needed by Talkie and Gramophone Com-

tlw valuahk knowledge so essential to the motlHn 
nulio (•raft~Jnan.'' 
(Other l~·ading manufw•turers aJUl the Technital Pras 

also recomnum1 T.C.R.C. Training~) 

panies and other important indnstricR. Personal Tuition by British Experts. 

L d. f The T.C.R.('. is praised so highly hecauoe it 
ea mg manu acturers are now pre- spedalises in Radio. It is a Radio Colle~e enll· 

paring for TELEVISION, and there !lnd<'<l by practical Radio }]xperts. "Practieal 
will be wonderful opportun- ,---------- Wireless" stat"d: "The leSHons 
· · f h · 1 are prepared from firb1.-haml 
Jti<'S or t e tramH man. knowledge and practical cxperiene'' 

Are you content to remain an on
looker whilst others seize the highly
paid jobs ? Are you wasting precious 
hours when you should be preparing 
tor well-paid employment and an 
assured future ? 

T.C.H.C. Trainin~J will giYc you the 
knowlPdgf• which bring~ sm·eei'~. It 
will tPtwh you how t.o t:'aru a good 
incouw or add to your prt>f.it>nt on.:'. 
The T.\'.R.('. c·an lwlp you to find 
~·mph_~~·nH'llt or teaeh you how to 
t>arn monPy in your spnre timt:>. 
\Yhat it, ha~ done for others it ('an 
do for you. 

Qualify for Highly-paid Work. 
A studrnf 'laiftg : .. I am hHll'lltt-d to vou for 
this f'itHation. \Vithont the ('ourse J slu)uld not 
have lasted five minutes." 

.Anolhn trrites: '' He eugagt•d me at a hig in('rt'a~e 
in salary.·· 

Another: •· ~iJH·~~ c11ro1ling- I havf' tnkt•n on•r 
practif'al1y all thP hatt.f•r~··Jo.wt work for a }oral 
df'a}(•r." (/•ipare·timc work.) 

.And anoth.a: '' [ wonld han: ht't'H }o,_t had f 
Hot ('OV('fNi mo~t of the ('onrsn when 1 wa:-; 
engaged." 
(Jlany others lt8 tify to the ralue of 1'.C.R.C. training.) 

Trained !Uen Urgently Needed. 
::\lf')Ii<'hat>l Radio ~tatt .. •d : " Tlw Hf'f•d fOi· goo11 
ami \\·t>Jl-t.rainNl men if' a Vf'rY npre11t oue ·• -
EKCO ]{adio :-;tatPd: "'fho~; \\'ho ·compldi' 
the thorough ('onr~e will . lJe wdl t·qnipped with 

by men who know what they are 
writing about and how to impart 
their knowledge to others. Good 
positions in the nalm of radio are 
being obtained by st11dents." 
" Popular Wireless " stated : " The 
student is then a fully-qualified 
tPrhnieiau, ready to take a pro~ 
ft_'r:.~ional appointn1ent.'' 

T.C.H.C. '!'raining is con
ducted by correspondence. 
In your own home you can 
learn how to become a radio 
expert capable of demand
ing big money. 
ACT NOW. Success Awaits You. 

Send now for free book which tells you how you 
l'<ut become a radio expert. Pm;t coupon below. 

TECHNICAL & COMMERCIAL 
RADIO COLLEGE 
Cromwell House, High Holborn, London, W.C.1. 

l'elf>phone : ('/uuu·ery 7054 and 7055. 

r--;;::::;:<1 e,:;ope, ;.stamp.)-;,;.; 
I To : T. & C. RADIO COLLEGE, 
1 Cromwell House, High Holborn, London, W .C.1. 

l)lf'a:·w S('JHl me free copy of book dr~cribinu 
your training. I 

I 
I I .';A)!E ................................................. . 

I 
• ••••••••••••••••••• , ADIJHESS ......................................... .. 

Tunzng Gutde for the "H.K. " Four 
Left- Right- Left- Right-

Wave- hand hand Wave- hand hand 
Station length Dial Dial Station length Dail Dial 

Huizen 1,875 100 98 Rome 420.8 64 64 
Moscow 1,724 85 83 Munich 405.4 60 60 
Radio Paris 1,648 80 78 Scottish Regional 391.1 56 56 
Deutschlandsendcr 1,571 73 70 Leipzig 382.2 54 54 
Droitwich ... 1,500 66 63 West Regional 373.1 51 51 
Eiffel Tower 1,395 59 56 Berlin 356.7 46 46 
Warsaw 1,339 55 52 London Regional 342.1 44 43 
Luxembourg 1,304 49 46 Hamburg ... 331.9 39 39 
Kalundborg 1,261 46 42 Poste Parisien 312.8 34 34 
Oslo 1,154 40 37 Midland Regional 296.2 30 30 
Stuttgart 552.6 95 94 Scottish National 285.7 27 27 
Vienna 506.8 90 90 London and West 
Florence 491.8 85 85 Nationals 261.1 22 22 
Prague 470.2 79 79 Juan-les-Pins 240.2 17 16 
North Regional 449.1 73 73 Fecamp 206 12 9 
Conditions of calibration: Aerial (compression) condenser screwed right down; detector by-
pass (compression) also at maximum. (Note: This is the normal setting here; reduce only if 

there is difficulty in getting reaction.) Valves and voltages as specified. 
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World's Broadcast Wavelengths 

l -

I 

Stations best received in the British Isles are 
indicated in bold type. This list is corrected up 

to the time of going to press 

JVave
/ength 

l\'ame of Station Dial I 
• Readings i Country 

!-------------------- --------
] I United States 13.93 Pittsburgh W8XK 

13.97 Daventry (Empire) GSH 
14.49 Buenos Aires LSY , . 
15.92 Bandoeng PLE , , .. 
16.36 Lawrenceville (N.J.) WLA 
16.38 Rugby GAS . , .. 
16.5 Drummondville (CFA8) 
16.56 Bandoeng PMC .. 
16.56 Buenos Aires LSYJ 
16.81 Bandoeng PLF , . 
16.85 Kootwijk PCV . , 
16.86 Daventry Empire GSG . , 
16.878 Boundbrook WJXAL (WJZ) .• 
16.88 Eindhoven PHI 
19.47 Riobamba PRADO 
1 9. 52 Szekesfehevar . . . . • • 
19.56 Schenectady W2XAD (WGY) 
19.61 LaPazCP4 .. .. .. 
19.63 New York W2XE (WABC) .. 
19.66 Daventry (Empire) GSI .. 
19.67 Coytesville N.J. WIXAL 

(WEE!) .. 
19.67 Tashkent (Rim).. . . 
19.68 Radio Coloniale FYA .• 
19.72 Saxonburg W8XK (KDKA) 
19.74 Zeesen D[B .. .. 
19.82 Daventry Empire) GSF 
19.84 Rome (Vatican) HVJ 
19.88 Moscow (RKI) . . . . 
19.93 W8XK, Saxonburg (KDKA) 
20.27 Rocky Point WQV .. 
20.31 Rocky Point N.Y. (WEBl 
21.43 Cairo SUV .. 
21.53 I Rocky Point WIK 
21.58 • Rocky Point WQP 
21.605 Rocky Point WQT 
21.83 Drummondv!lle CJA8 
22.26 Rocky Point W AJ 
22.48 Santa Rita YV Q 
22.684 Zeesen (DHB) . . . . 
23.39 Radio Maroc (Rabat) CNR 
24.41 Rugby GBU .. 
24.9 Kootwijk PDV .. 
25 Moscow RNE . . . . 
25.25 Radio Colonial, Paris (FYA) 
25.27 Saxonburg (Pa.) W8XK 

(KDKA) .. •. 
25.28 Daventry (Empire) GSE 
25.34 Wayne W2XE (WAI:lC) 
25.4 Rome 2RO . . . . 
25.45 Boston WIXAL (WEE!) 
25.4) Zeesen DJD . . . . 
25.532 Daventry (Empire) GSD 
25.63 Hadio Coloniale FY A .. 
26.83 Funchal CT3AQ 
27.65 Nauen·DFI. 
27.86 Hugby Gill' .. 
27.88 Marapicu PSG . . . . 
28.28 Rocky Point (N.J.) WEA 
28.5 Sydney VLK .. 
28.98 Buenos Aires LSX 
29.03 Bermuda ZFD .. 
29.0 ~ Huysselede (ORK) 
29.33 Marapicu PSH .. 
29.59 Leopold,·ille OPM 
29.64 Marapicu PSI . . . . 
29.8+ Abu Zabel, Cairo SU\' .. 
30 Radio Excelsior LRS 
.lO.I Rome IRS .. 
30.4 Lawrenceville \\'OS 
30.4 Tokio JIAA 
30.00 Madrid EAQ .. 
30.77 Lawrenceville WOF 
30.9 Rugby GCA .. 
31.23 Mex1co City XETE 
31.25 Lisbon CTIAA 
31.26 Radio Nations HBL . . . . 
31.28 Philadelphia WJXAU (WCAU) 
31.28 Sydney VK2ME .. 
31.32 Daventry (Empire) GSC 
31.35 Mlllis WlXAZ (WBZ! 
31.38 Zeesen DJA 
31.41 JeiOy LCL 

:-- --~~ Great Britain 
---- Argentine 
,----Java 
~--.--1 United States !=='==I Great Britain · . I Canada !--· -.-- J"'·a 
,--,--1 Argentine 
:--.--1 Java 
,--,--1 Holland 

1

--,--1 Great Britain 
--,--,United States 
--,--~ Holland 
--~-- Ecuador 
~--~--1 Hungarv =:::!,==: lJnited States 

1 I Bolivia 
--:--i United States == ==:, Great Britain 

l' nited States 
l'.S.S.R 
France 
t 'nited States 
(;ermany 
( ;reat Britain 
Italy 
U.S.S.R. 
United States 
United States 
United States 
Egypt 
United States 
United States 
ll nited States 
Canada 
United States 
\"enezuela 
Gem1any 
Morocco 
Great Britain 
Holland 
U.S.S.R. 
France 

l'nited States 
Great Britain 
United States 
Italy 
tTnited States 
Germany 
Great Britnin 
France 
Madeira 
Gennany 

____ ,__ Great Britain 
Brazil 

--,-- United States 
N.S. Wales 
Argentine 
V\'est Indies 
Belgium 
Brazil 

__ , __ . ~~!~iijn Congo 

Egypt 
Argentine 

--i--· {J~l;ed States 
~a pan 
Spain 
United States 
Great Britain 
Mexico 
Portugal 
Switzerland 
United State:; 
N.S. Wales 
Great Britain 
United States 
Germanv 
1'\orway· 

Note : Names in brackets are those of the main 
stations from which the greater part of the 

programmes are relayed 

Wm·e- I Name of Station I Dial 
length i Readmgs Country 

31.4.i 
:1.48 
31.55 
31.55 
31.55 
31.58 
31.6 
31.71 
31.9 
32.71 
32.79 
32.88 
33.26 
33.59 
34.68 
36.65 
37.04 
37.33 
37.41 
38.07 
38.47 
38.65 
39.34 
39.76 
39.82 
40.3 
40.5 
40.54 
41.55 
41.6 
41.67 
41.84 
41.9 
43 
43.86 
44.(>1 
44.9{1 
45 
45 
45.02 
45.38 
46.53 
46.69 
46.7 
47 
47.5 
47.8 
48.75 
48.78 

48.86 

----------------------
Zeesen (DJN) , . . . . . 
Schenectady W2XAF (WGY) 
Daventry (Empire) GSB 
Melbourne VK3ME 
Caracas YV3BC 
Rio de Janeiro PSA 
Skamleback .. 
New Brunswick WKJ 
Bandoeng PL V .. 
Lawrenceville WNA 
Maracay YVQ .. 
Szekesfehervar HAT4 
Rugby GCS . . . . 
Rocky Point (N.J.) WEC 
London VE9BY. . . . 

, Rio de Janeiro PSK (PRA3) 
1 Quito HCJB 
, Rabat (CNR) 

Suva VPD .. 
I Tokio JIAA .. 

Radio Nations HBP 
Kootwijk PDM .. 
Tashkent RIM .. 
Moscow RKI .. 
Hiobamba PRADO 

' Radio Nations HBQ 
Bogota HJ3ABB 

1 Rocky Point WE:'\ 
Bogota HKE .. 
Las Palmas EA8AB 

. Singapore VSIAB 
' c;rcnada YN6RD 

Manizales HJ4ABB 
l\ladrid EA4AQ 
Budapest HAT2 
Rocky Point WQO 
Maracay YVQ .. 
Constantine FM8KH 
Guatemala City .. 
Guayaquil HC2HL 
Moscow RW72 .. 
Barranquilla (HJIABB) 
Boundbrook W3XL (WJZ) 
Boston WIXAL 
Cali HJSABB .. 
S. Domingo HIZ 
Domingo HIAA 
Winnipeg CJHO 
Caracas YV3BC 
Saxonburg (Pa.) W8XK. · 

(KDKA) 
Moscow (RKK) 

4'1 Johannesburg ZTJ .. 
J9 0? Wayne W2XE (WABC) 
49.08 Caracas YVIBC .. 
49.1 ' Daventry (Empire) GSL 

Boundbrook W3XAL 
49.18{ (WJZ) .. .. .. 

Chicago W9XF (WENR) 
49.22 ' llowmanville VE9GW 

49.26 
49.3 
49.34 
49.35 
49.39 
49.4 
49.43 
49.47 
49.5 
49.5 

1 (CHCT) .. .. 

I t~ ~~~c~f9BJ .<:.FB~). 
Chica~:o W9XAA (\VCFL) 
Zeesen (D9M) 
Maracaibo VSBMO 
\' ienna OER2 . . . . 
\'ancouver VE9CS (CK.FC) 
:-\airobi VQ7LO 
Skamleback 
Philadelphia W4XAU 

(WCAU) .. .. 
49.5 l l'mcinnati W8XAL (WLW) 
49.586 Daventry (Empire) GSA 
49.6 1 Bogota HJ3ABI. . . . 
49.67 Boston WIXAL (WEED) 
49.83 Zeesen DJC •. 
49.9 Singapore ZHI • , 
49.92 Havana COC . • . . 
49.96 Drummondville VE9DN 

50 
~o.s 

(CFCF) ,, 
Moscow RNE .. 
Barcelona EAJAB 

1-: ~-
•,--·-~~~ Germany 

.United States 
Great Britain 
Yictoria 
Venezuela 

----,Brazil 
Denmark 

____ , United States 
____ · ja\·a 
_____ . United States 
____ 1 Venezuela 

Hungary 
Great Britain 
United State> 
Canada 
Brazil 
Ecuador 
I\'Iorocco 
Fiii Isles 
Japan 
Switzerland 
Holland 
U.S.S.R. 
u.s.s.R. 
Ecuador 
Switzerland 
Colombia 
u.s.A. 
Colombia 
Canary Isles 
Sts. Settl'mts. 
:Kicaragua 
Colombia 
Spain 
Hungary 
United States 
Venezuela 
Tunis 
S. America 
Ecuador 
U.S.S.R. 
Colombia 
United States 
United States 
Colombia 
Dominican R. 
Dominican R. 
Canada 
Venezuela 

United States 
U.S.S.R. 
South Africa 
United States 
Venezuela 

- --I Great Britain 

United States 
l 1 nited States 

(_ 'anada 
~. Brunswick 
Bolivia 
United States 
Germany 
Venezuela 
Austria 
Brit. Columbia 
Kenya Colony 
Denmark 

,----. t~ii:~ ~:::: 
Great Britain 
Colombia 
United States 
(;ermany 
F.J\1. States 
Cuba 

Canada 
U.S.S.R. 
Spain 

Con :inued on page 236 
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Notes and Jottings 

BURNE-JONES & CO., LTD., 
of 296 Borough High Street, 
London, S.E.l, has now sup

plied 25,000 sets for the use of blind 
people. All sets arc fitted with special 
tuning dials in Braille characters. 

• • • 
Oldham & Sons, Ltd., has just 

marketed a new range of high
tension batteries known as the red
hand type. A 60-volt type costs 
4s. 6d., a lOO-volt, 7s., and the 
120-volt size retails at 8s. 6d. 

Look Out for Another Fine Issue of 
"WIRELESS MAGAZINE " 

On Thursday, April 18 
lt Is Wise To Order Your Copy ( 

From Your Newsagent in ~~-~~~~j 

Listeners to Siittens will be inter
ested to hear that the power is to be 
increased from 25 to 100 kilowatts. 
The contract for the work has been 
placed with Standard Telephones 
& Cables of Connaught House, 
.\ldwych, London, W.C.2. The new 
station will open in the autumn. 

• • • 
Marconiphone announce the 

release of a new valve--the I\"41- a 
power pentode with an indirectly
heated cathode for use in the out
put stage of radio receivers and 
amplifiers. The valve has a high 
mutual conductance figure and can 
he fed directly from a diode detector . 

• • • 
A new Drydex battery, type 

Hll16, is now available and is 
suitable for the Bush SB4 receiver. 

DIRECTOR OF 
TELECOMMUNICATIONS 

The Post Office announces that 
the Departments of Telegraphs and 
Telephones will in future be known 
as the Department of Telecom
munications embracing two branches 
dealing with telegraphs and tele
phones respectively. 

F. W. Philips, Assist. Secretary, 
has been appointed director of the 
department. Mr. Philips entered 
the Post Office as a telegraphist 
some forty years ago. He was head 
of the British delegation to the 
Lucerne Radio Conference and was 
a member of the commission set up 
to report on television. 

He is a member of the new 
Television Advisory Commission. 

r Wireless Magazine. April. 193J I 

SPECIFIED FOR BOTH 
THE "H.K." FOUR AND THE STANDARD 4-VALVE SHORT WAVER 

Stentorian Senior (PMSI) 42/
(100 per cent. dust protec

tion. Oversize cone.) 
Stentorian Standard (PMSl) 32/6 
Stentorian B<by (PMS6) 22/6 

Whether your set be " super-het " or " straight," 
old or new, the remarkable performance of the 
W.B. STENTORIAN will give you a new 
conception of radio realism. 
Its new" Whiteley" speech coil will bring a new 
and amazing realism, and its exclusive magnetic 
material, giving nearly double strength at equal 
cost, will provide a majestic volume that will 
surprise you. 
A W.B. STENTORIAN has been specified 
exclusively, or as author's first choice, for 
95 per cent. of " straight " and " super-het " 
receivers published since the Exhibition. 
Ask your dealer to demonstrate to-day, and 
you will realise why! 

" .•• 1.1 fact, no words of mine can 
express my feelings a~out this master~ 
piece of loud-speaker art, and I can only 
say that from henceforth W.B. Sten~ 
torian is my motto and I am proud of it." 

-A. H. K., Brierley Hill. 
' I have at last got the perfection I have 
always wanted-·, through getting your 
W.B. Stentorian."---H. MeA., ~heffield. 
'' The claims you make are in every way 
justified. Reproduction is almost 
unbelievably natural." 

-D. D., Chesham. 

STENTORIAN 
PERMANENT MAGNET MOVING COIL SPEAKERS 

Whiteley Electrical Radio Co., Ltd., Radio Works, Mansfield, Netts 
Sole Agents in Scotland: 

Radiovision Ltd., 233 St. Vincent Street, Glasgow, C.2 
Sole Agents in I.F.S.: 

Kelly and Shiel, Ltd., 47, Fleet Street, Dublin 

Every Specification demands 
ERIE quality-see all three Sets in this issue 

l\lr. Paul D. Tycrs specifies Eries throughout 
his special " Stenode " Set. l\lake sure that 
you get genuine Erie impregnated Carbon 
Resistors, for there are cheaper colour-coded 
resistances which are definitelv not the same 
thing. Look for the Erie lal)el; it identifies 
guaranteed reliability. 
FREE.-Send for the hdpjul " J::rr'e Sen. ic'> 

Instruction Booklft, '' 

The ERIE 
Volume Control 
SPECIFIED for the " H. K. " FOUR 
Whatever your set, fit the Erie Variable 
Resistance. With the bone-hard Erie 
resistance element and Erie precision 
construction, it is a definite improve
ment on everything else of its kind. 
Contact is smooth and positive; there 
are no hop-off noises; its absolutely 
noiseless efficiency is permanent. Made 
in all values, 5,000 ohms to 2 megohms. 
At all dealers. 

I/-
Per lratt 

in all 
ralucs 

3/6 Or with built~in 
mains S'lJ.:itch, 5/-

ERIES Specified 
for the Paul Tyers 

Special " STENODE " 

Receiver 

ERIES Specified 
FOR TJH: 

4-Valve Short-Waver 

THE RADIO RESISTOR CO., LTD., I Golden Square, London, W.l 
" Your Second Set " 
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WORLD'S BROADCAST WAVELENGTHS Continued from 

page 234 
Note Specially the Re-arrangement of British Wavelengths 

lVan.>
length 

50.26 
50.42 
50.6 
55.56 
56.9 
57.03 
58.03 
58.31 
60.3 
62.5 
112.5"> 
65.93 
68.18 
69.44 
70.2 
73 
76 
80 
84.5 
84.67 
85.9 

Name of Station 

Rome (Vatican) HVJ .. 
Domingo HIX .. 
Medelhn H]4ABE 
Szehesfehevar . . . . 
K onigswusterhausen (DTG) 
Rocky Point WQN 
Bandoeng PIVIY 
Prague .. 

I Rugby GBC . . . . 
Long Island (N.J.) W2X 
London . . . . 
Rocky Point WAD 
Moscow (RFCK) 
Rugby GDB .. 
Khabarovsk RV 15 
Quito (HCJB) .. 
Maracay (YV 11 AM) 
Lisbon CTICT .. 
Berlin D4AGE .. 
Mozambique CR7A.\ 
Boston WIXAL 

203.5 

204.8 
206 
207.3 

{ 
Plymouth 
Bournemoutll 
Pecs .. 
Fecamp .. 
Miskolcz .. 

209.V 
211.3 
214 
215.1 
216.8 
218.2 
219.6 
221.1 
222.5 

{ 
Bezicrs .. 
AlexandriJ 
Tampere 

222.6 { 

224 { 

225.6l 

230.2 

231.8 { 

233.5 { 
235.1 
236.8 

Sofia .. 
Radio Lyons 
Warsaw No. 2 
Basle. Berne 
Torun .. 
Turin (2) 
Milan (2) 
Dublin .. 
Bordeaux S.O. 
KOnigsberg 
Montpellicr 
Lodz .. 
Hanover .. 
Bremen .. 
Flensburg 
Stettin .. 
Magdeburg 
Danzig 
Linz .. 
Salzburg .. 
Dombirn 
Aberdeen 
Dresden .. 
Stavanger 
Nurnberg 

238 • { San Sehasti,m 
·' Rome (3) 

240.2 Juan-lcs-Pin; 
242 Cork 
243.7 Gleiwitz 
245.S Trieste .. 
247.5 Lille PTT .. 
249.2 Prague Strasnice (2) 

{ 

Frankfurt-am-l\1<-lin 
Trier . . . . 

251 Freiburg-im-Brcisg<ltl 
Cassel .. 
Kaisers)autcrn .. 

253.2 

1 

Kharkov (2) .. 
255.1 Copenhagen .. 
257.1 Monte Ceneri .. 
25') .1 Kosice . . . . 

( London National 
261.1 < North National 

l West National 
263.2 Turin (1) 
265.3 Horby .. 

{ 
Newcastle 267 ·4 

1 

Nyiregyhaza .. 
270 Moravska-Ostrava 
271.7 Madona .. 
274 [ ¥adrid EAJ7 
276 ? {' I•alun .. 

·- ' Zagreb .. 
278.6 I Bordeaux PT!' 
280.9 Tiraspol .. 
283.3 Bari . . . . 
285.7 Scottish National 

288.5 { Leningrad (2) 
Rennes PTT 

{ 
Konigsberg 291 Parede . . . . 

293.5 Barcelona (EAJ IS) 
296.2 Midland Regional 

Dial I Readings Country 

i--- i 
i 

;-1--

-.-

:=i= 
·-i=:! -

i-l-i 

_'. __ ,_._ 

~- -.-

Italy 
Dominican R. 
Colombia 
Hungary 

8~j~d0S'tates 
Java 
Czechoslovakir. 
Great Britain 
United States 
Ontario 
United States 
U.S.S.R. 
Great Britain 
U.S.S.R. 
Ecuador 
Venezuela 
Portugal 
Germany 
East Africa 
United States 
Great Britain 
Great Britain 
Hungary 
France 
Hungary 
France 
Egypt 
Finland 
Bulgaria 
France 
Poland 
Switzerland 
Poland 
Italy 
Italy 
Irish F. State 
France 
Germany 
France 
Poland 
Gennany 
Germany 
Gem1any 
Germany 
Germany 
Germany 
Austria 
Austria 
Austria 
Great Britain 
Germany 
Norway 
Germany 

-·-.. --: Spain 
Italy 
France 

--.--. Irish F. State 
Germany 
Italy 

--:--, France 
Czechoslovaki.! 

,--I--I Gcnnany 

1--1--1 8:~=~~ 
Germany 

__ 
1 
__ 

1 
Germany 

--:---1 g~~·~~~k 
Switzerland 

--1-·-1 g~~~~~~it:i~i<1 
Great Britain 

--I--I ~~i:t Britain 

--1--1 ~';':~e~rit•in 
Hungary 
Czechoslovakin 

I--l--l Latvia 
--:--·, ~~~den 
·--i--' ~~~~:~avia 
__ 

1 
___ 

1 
U.S.S.R. 
Italy 

--,--, Great Britain 

1--:---1 ¥;~~~~R. 
1--!l---1 ¥~~~~~y 

I--1--1 ~:~~Britain 

Wat·e- 1 /)ial I 
length 1------'\i-·a_m_e_o_if_S_ta_t-io_n ____ ' Readings \ __ c_o_u_n_tr_y __ 

298.8 Bratlslava 
301.5 Hilversum 
304.3 Genoa .. 
307.1 Belfast .. 
30?.9 Odessa . . . . . . 
312.8 Poste Parisien, Paris .. 
3!5.8 {I Breslau .. 
318.8 Goteborg 

Algiers .. 
321.9 Brussels (2) 
325.4 Bmo . . . • 
328.6 Radio Toulouse .. 
331.9 Hamburg 
335.2 Helsinki 
338.6 Graz . . . . 
342.1 London Region"! 
3 45.6 Poznan .. 
349.2 Strasbourg 
352.9 
356.7 
360.6 
364.5 
368.6 
373.1 

377.1 
382.2 
386.6 
391.1 
395.8 
400.5 
405.4 

{ 
Bergen .. 
Valencia .. 
Berlin .. 
Moscow (4) 
Bucharest 
Milan . . . . 

{ 
West Regional .. 
Salonika .. 

{ 
Lvov . . . . 
Barcelona (EAJ 1) 
Leipzig . . · .. 
Toulouse PTT .. 
Scottish Regional 
Katowice .. 
Marseilles PTT . , 

410.4 { 

415.5 
420.8 
426.1 
431.7 
437.3 
443.1 
449.1 
455.9 
463 
470.2 
476.9 
483.9 
492 

Munich .. 
Seville .. 
Tallinn .. .. 
Madrid (Esp•na) 
Kiev 
Rome .. 
Stockholm 
Paris PTT 
Belgrade 
Sottens . . . . 
North Regiona: 
Cologne .. 
Lyons PTT 
Prague (I) 
·rrondheim 
Brussels (1) 
Florence 
Sundsvall 
Rabat .. 
Vienna .. 
Agen 

499.2 
506.8 
514.6 
522.6 
53! 
539.6 
549.5 
559.7 

569.1 

578 
696 
748 
765 
834 
84o 

1.107 
1,154 
1,224 
1,261 
1,304 

1,339 
1,389 
1 ,3!J5 
1.442 
1,500 
1,571 
1,600 
1,648 
1,724 
1,807 

1,875 

1,935 
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Rig a 
Stuttgart 
Athlone .. 
BeromUnster 
Budapest 

{I Wilno .. 
Bolzano .. 

{

1 Viipuri .. 
I Ljubljana 

{ 
Innsbruck 

, Hamar 
I Oulu .. 

{i ~~~~~:." :: 
I 

Boden .. 
Budapest :'\.·o_ 

1 Finnmark 
i Moscow (2) 
1 Oslo .. 

Leningrad 
Kalundborg 

{ x~~=:!'b~~rg 
Warsaw .. 
Motala .. 
Eiffel Tower 
Minsk .. .. 
Droitwlch National 
Deutschlandsender 
Istanbul 
Radio Paris 
Moscow No, 
Lahti 

{ 

•

1 

Kootwijk 
Huizen 
Brasov 

\ Kaunas 

Czechoslovakia 
Holland 

--I---I W1
Ireland 

--i--1 ¥~.;~~R. 
Germany 
Sweden 

---,--1 if.:J~i~~frica 
Czechoslovakia 
France 
Germany 
Finland 
Austria 
Great Britain 

--,--! ~~:,~ 
Norway 
Spain 
Germany 

,--.. --1 ~~~~~~ia 
Italy 

.----1 g~:=~eBritain 
__ 

1 
__ ,

1 

Poland 
Spain 
Germany 
France 
Great Britain 

--:--1 ~~;~~~ 
':--:--: Germany 

Spain 
;----i Estonia 

~----1 &s~s.R. 
i--i---i ~!~den 

France 

:---,---: §~t~~rl~~d 
i--l--l Great Britain 

Germany 
France 

!--l--i Czechoslovakia 
:---I--' Norway 

Belgium 
Italy 
Sweden 

---,i--1 ~~s~~i~o 
__ , __ 

1 
France 
Latvia 
Germanv 
Irish F.' State 
Switzerland 
Hungary 
Poland 

~i~{anJ 
Yugoslavia 

:--\--1 ~~~~ay 
Finland 

--1--1 }l~~;;~~;nd 
Sweden 

--,---1 ~~~!~~y 
U.S.S.H. 

__ 

1 

__ 

1 
Norway 
U.S.S.R. 
Denmark 

:--~--I !r:k~bourg 

---i---1 ~~:d~n 
France 

--:---I g~~~~:;itain 
___ , ___ 

1 
Germany 

,--,---1 Turkey 
:--:--1 France 
1--i--1 U.S.S.R. 
'----'---1 Fuuand 

Holland 
:---1---1 Holland 
1---1--1 H.oumania 
--.--1 Lithuania 



" RADIOLUX " 
RADIOGRAM 

This is a remarkably fine instrument with 
many outstanding features. 

Automatic Volume Control, Neon Light 
ViSual Tuning, Full Vision Scale Illuminated, 
and Calibrated in Metres and Degrees, 
Energised Moving-coil Speaker. 

Collaro Gramophone Motor is electrically 
operated. fitted with full Automatic Stop. 
Pick-up is the well-known Amplion Unit. 
Beautiful Cabinet veneered in two-tone 
walnut With burr walnut control panel. 

5-Valve, including rectifier. For A.C. 
Mains 190/265 or 110 volts, 40/100 cycles. 

H.P. Terms: £2 17s. 9d. 
Deposit and 12 payments of 21 G 

£1 15s. ns. 
See test report on page 222. 

resistance. 
See Test Report on pages 158-9 of March Issue 

Price 1/· each, all values 
AMPLION 1-watt WIRE-WOUND RESISTORS 

Obtainable from all dealus 

Descriptive Literature "W.f1." Free on Request. 

AMPLION (1932) L TD, 
82.84. Rosoman Street, Rosebery Ave., 

London, E.C.I 
Telephone: Clerkenwell 5440/1. 

I Wireless Magazine. April. J93J I 
Tests of New Appar~ 
W.B. BABY CABINET 

LOUD-SPEAKER 

W HITELEY Electrical Radio 
Co., Ltd., have prodused a 
small cabinet loud-speaker 

of universal type. 
The universal input transformer is 

screwed to the base of the cabinet, 
and conmcions are made by means 
of plugs and sockets, while there are 
also a number of terminals. Provision 
is made for a low-resistance connec
tion to the coil, and there arc 
terminals providing for a centre 

The W.B. Baby cabinet loud-speaker which 
sells at £1 9s. 6d. 

tap and five alternative sockets. 
This enables ratios to be obtained 
between 97t to 1, and 1 to 1. The 
arrangement of the leads is such 
that class-B, Q.P.P., and ordinary 
push-pull working is possible. 

The general construction of the 
speaker appears to be quite sound, 
and the various ratios which are 
obtainable seem to represent a good 
compromise suitable for average 
working conditions. 

Considering the small size of the 
speaker the performance is very 
creditable. As might be imagined, 
the speaker is very good in the 
upper registers, and it has crisp, 
clean attack. The low-note radia
tion cannot be compared with that 
of a full-size speaker, but reproduc
tion below 200 cycles is very satis
factory. The resonances are not 
very marked, a few being noticed in 
the region of 140, 300, 1,200 and 
3,000 cycles. 

In short, the speaker is a satis
factory example of a small universal 
model; it should have many uses. 
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IMMEDIATE DELIVERY CASH 
c.o.D. 

PILOT AUTHOR KIT 
SEND US YOUR ENQUIRIES 
FOR EVERYTHING RADIO 
Build with a Pilot Author Kit and make a 100 per cent. success 
certain. S:ince 1919 the most popular Kits with Home Construc
tors the whole world over because they are exact to the designer's 
syecificatiou and are complete down to the last screw. 

-1935 A.C. STEIODE-
Described in this month's issue. 

KIT "A" Author's l{ it Cash or C.O.D. 
ot first SJW<'l-

Ued parts, lr"' Valves, rabitwt £14 12 6 
ami ~:~peaker. 
Or 12monthly payments of26/9 Carriage Paid 
1~;~·::~::·~:·;{:;·~~~-.:~:.:i 
j hut indndin~ >"Pt of 6J 
I ~pedtied Yahes, lt:~.~ I 
'!Cabinet, Ca~h or C.O.D. f 
Ca.rriage J>aid, U9 12 6.J 
Or 12 monthly paymeutsj 
of 36'-. I 

! ........................... .! 

-~. --~-- -~~ --~.-".- -~----·--· 

}KIT ••en AR for Kit "A,"I 
• but. induding set of I 
1 ;:pedfled valves and i 
I r,~~,1·,~~t~ot(~asl~~:~~~~\\~ i 
ICanh.ge Paid. £21!'1!6. I 
! Or 12 monthly payments I 
;of 39 3. 

'·····-······················ 

KIT-BITS Y mt pall the Potltman. We pay 
po~<t charges on orders t10lue over 
l01· OREAT BRITAIN ONLY, 

1 PHo--Seott ready drilled power pack platfcrm, 
Plywo:>d ha~<eboard, brass exten~ion spindle 

£ s. d. 

and C'Alupling piece • • • • • • , . 2 0 
1 Belling Lee set of stenode couplers • , .... 8 5 0 
1 V.uley Mains transformer, type EP.33 •• 1 17 6 
1 Colvern Super-het tuning pack •• 2 17 8 
1 B.T.S. stenode Jack with plug il 0 

EXCLUSIVELY SPECIFIED 
PETO-SCOTT 
CHASSIS and SCREENING BOX 
ASSEMBLY i~~~t;nJ:i1~df~~ shoot iron. 

specification. Finished in b~ttle;Jhip grey. 17/6 
Cash or C.O.D. Carriage Paid . 

~::::::::::::=H.K.4 

IKIT
"A''Cash or c.o.D.£10•10•0 

Carriage Paid • • 
Or 12 monthly payments of 19/3 

KIT'' B" 'i:12 ~o~t~i~PayT~er~g~t ~~~: nar&;o, 
KIT ''C'' ~:~2 ~or;;g~~·pay~:~~[!a!te &1:· 115/1/6. 
Peto~Scott HK4 Table Cabinet. eomvlete with Polished 
Waluut l'lywood Panel. Cash or C.O.D., Ql,rriage Paid, 
£1/15/0. 

STANDARD 4-V SHORT WAVER 
KIT "A" cash or c.o.D. £5•15•01 Carriage Paid • • 

Or 12 monthly payments of 10f6 

KIT'' B'' ;;:sr2 ~~~~?b~· pa.~'::r~~eofiia~9.e?!lOto. 
KIT "C" ;~i~~\~~u\tS/~a~:~r~~ 1~i~~· ts'1010

• 

1935 SUPER FIVE 
KIT "A" cash or c.o.D. £8•11• 61 Carriage Paid • • 

Or 12 monthly payments of 15/9 

KIT '' B'' ~~~~ ~~o~t~I~Pa;~r;~~e or~~:.11111916• 
KIT ''C'' ~,;'~ ~;~o~i,~·~pay~~~~t:~t~4ir~: !

131210
· 

PETO-SCOTT CO. LTD. 
77 (W.M.4) CITY ROAD, LONDON. E.C.I 

Telephone : Clerkenwell 9406f7 
West End Showrooms: 62 High Holborn, London, W.C.I 
EST.I919·-----------
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EASY TERMS 
We opedalise in the supply of all good quality 
kit"l, eompouentH and accessories.. Send list of 
requirenwnts and kef'n quot,ation will be sent~ 
promptly. Cash and C.O.D. orders despatehed by 
return of pbst. l'riee list• FREE. 

Re\' Jta1i11e vour <;et wit,h 
SENIOR PM S.1 UNIT. 

Cash price 12 2s., or 216 
with order and 11 month1v 
payments of 41-. • 

STANDARD PM SPEAKER 
Cash price £1 12s. &d. or 2 '6 
with order and 11 monthly 
payments of 3.1 .... 

Modd A.C.6, cmn• 
plete with volume 
control, ready for 
use. This unit con- ~~iilo;;;::= 
verts any radio re~ 
reivrr into a high
class radio-gram for A. C. mains. Cash price £4 0 0 
or 71- with order and 11 monthly payments of 714, 
All other GARRA RD motors supplied on similar 
terms. IlhL,tratcd list free. 

T O introduce to readers of "Wirele1>s Maga
ziue" these latest B.T.S. Short Wa,7 e 
<.ircnits, dePigned by leading British Short 

Wave E.xpertl!, we will gladly send you descriptive 
leaflets and BLUEPRINTS of the above 3 Short 
Wave Sets. Simply Fend the Coupon. If yon are 
a keen Short Wave Enthusiast you cannot afford 
to miss this, wonderful opportunit ... 

If it's Short Waves or Tele
vision~ ask your local Radio 
Dealer for B. T .S. and follow 
the experts' choice. 

BT. 
~PECIALISTS in 
SHORT WAVE 

TECHNIQUE 

l BlUTISR TELEVii;;'N -;~~."'i.~~ 
Bush House, Dept. W.M.l, London, W.C.2.1 

IP1ea~~e send me de!'lcriptive literature of the B. T.S. Short I 
I Wave Kits, and FREE BLUEPRINTS, for which I enclose 
I 3d. in stamps to cover postage. 1 

!~~~;;EH~·.· ................... :·.·.:::::::::::::::::: ...... .. ....................................... , 
........ ............ W.M.I. I 

In Tune with 
the Trade 

By EXAMINER 

SEND TO US FOR THESE 
CATALOGUES! 

Here we review the newest booklets 
and folders issued by six manufac
turers. If you want copies of any or all 
of them, just cut out this coupon and 
send it to us. We will see that you get 
all the literature you desire. 

Please indicate the numbers (seen at 
the end of each paragraph) of the cata
logues you want below:-

My name and address are:--

Send this coupon in an unsealed 
envelope, bearing !d. stamp, to " Cata
logue Service," WIRELESS MAGA
ZINE, 8-11 Southampton St., W.C.2. 

Valid till April 30. 

CONDENSERS BY DUBILIER 

T HERE is no need for me to say 
much about the reliability of 

Dubilier condensers and resistances. 
But I do feel that I should bring 
to your notice this firm's latest 
booklet in which all the various 
types and sizes of condenser are 
illustrated and priced. 

This' is a veritable goldmine of 
information for the enthusiastic 
amateur. Dubilier makes all sorts 
and sizes to suit all conditions 
of work and all sizes of pocket. 
For instance, the ordinary man 
building his battery set can get such 
popular sizes as the .0001 to .0003 
for as little as 6d.-these condensers 
are rated as 250-volt D.C. working. 

I noticed that a large space is 
devoted to electrolytic condensers. 
Dubilier makes an extensive range 
of dry electrolytics, notably the low
voltage type. 

Among the resistances are the 
famous Spirohm types, ranging from 
200 ohms to carry 200 milliamperes, 
to 50,000 ohms types carrying 10 
milliamperes. 

Then there is another section deal
ing with suppressor arrangements 
for car-radio use. This will be found 
of practical value for Dubilier devotes 
a whole page of this catalogue 
to a drawing showing how the 
various bits and pieces are dis
tributed round the car engine. 

Altogether a booklet that should 
be in the possession of every con
structor. 449 

Continued on next page 
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c 
Specified for the 

"1935 A.C. STEIODE" !i 
. I 

The designer has chosen and 
you require these 

CLIX CHASSIS MOUNTING 

VALVEHOLDERS 

"AIRSPRUNG" 
(Antimicro

phonic) 
S-pin with 
terminals 1/l 
without 
terminals 1/· 

Clix uAirspruug, Anti-microphonic 
Valveholder Is designed to--

- Damp out actual physical shocks to 
the valve. 
-~Insulate the valve from cons:tstent 
vibration set up by the transformer on 
the chassis. 
-·Counteract and absorb the air pulsa
tions set up by the increased acoustic 
output of modern receivers. 

COLPAK 
finest tuning unit of all 

chosen for the 

1935 A.C. 
STENODE 
Type H. Price complete 57/6 

You must fit one in yours! 

• COLVERN LTD. 
Romford, Essex. 
Londot1 offic·•---150 King's Cross Road, W.C.l 



IN TUNE WITH THE TRADE 
Continued from page 238 
SHORT-WAVE KITS 

I HAVE been looking through 
leaflets sent to me by British 

Television Supplies in which short
wave sets (in kit form) and com
ponents are listed. 

Of rather special interest is a 
four-valve A.C.jD.C. kit which will 
tune from 13 to 260 metres. The 
set is built up on both sides of a 
metal chassis and is provided with 
a metal panel. 

B.T.S. make a complete range of 
short-wave components such as low
loss coils, high-frequency chokes. 
I suggest that you drop a line for 
these leaflets-you will find them 
most interesting and useful. 450 

• • • 
KINV A SPECIALITIES 

K INV A - otherwise Postle
thwaite Brothers, of Kinver, 

Stourbridge-has issued a broad
sheet setting out tl-Js firm's present 
range of radio components. 

Of special interest are the whistle 
filters. One, the model A3 costing 
13s. 6d. cuts off all frequencies 
above 3,500. The filter is con
nected in the detector or low
frequency anode circuits and is 
capable of passing a current of 20 
milliamperes. 

Other components in the Kiva 
range include screened high-fre
quency chokes, tuning coils, screened 
and otherwise, and a complete 
range of mains transformers and 
smoothing chokes. 451 

• • • 
ALL-WAVE RECEIVERS 

D URING the past few weeks 
many readers have written 

asking for details of all-wave re
ceivers working on either A.C. or 
D.C. mains. 

In a batch on new catalogues 
I have come across one issued by 
Universal High Voltage Radio, in 
which are details of two all-wave 
receivers of the A.C.jD.C. variety. 
These sets cover three distinct 
wavebands - from 19 to 52 metres. 

Continued on next page 

1935 A.L. 11-Nt»>t: H K. 4 
Ccmplete first Specified Specified Kit Complete 

liit£8. S.O £1.5.0 

MELFO .. RAD ~~s HOVE 
-FOR ALL SPECitl D KITS.-LISTS F ,EE.---

When writing to Advertisers 
please mention 

WIRELESS MAGAZINE 

Many an owner of a Pifco test
meter has found that its original 
cost has been saved time and 
time again by its easy and quick 
indication of the faults in a radio 
receiver, thus enabling 
the owner to replace 
only the actual 
component which is 
faulty instead of pay
ing expensive service 
bills and replacement 
costs. With a Pifco 
Rotameter or Radio
meter, trouble-tracing 
becomes simple and 
certain. 

The "All-in-One" RADIOMETER 
for A.C. or D.C. For testing electric or 
battery radio sets. Any body can trace 
faults with this wonder instrument. 
Finished in black bakelite, size of dial 

~ti~~·~~~. ~~~··c~~;:'f~~6ct."'~~~ra~ead,_ 

ROTAMETER - DE- LUXE 
(9 Ranges). Every conceivable 
test, including valves can be 
made with this amazing in
strument (400 volts-500 ohms 
per volt). Finished in black 

bakelite, complete 
with leads and fitted 
in handsome velvet
lined case. Price 42s. 
<ompletc . 

.Ask _vour dealer to-day to show 
you one, or write for Ptfco Test
meter Folder, post free, frorn-
PlFCO, LTD., SHUDEIDLL, 

MANCHESTER, 
or 150 Charing Cross Road, 

London, W.C.2. 

ROTAMETERSandRADIDMET-ERS 
PIFCO ON THE SPOT WILL TRACE YOUR TROUBLES LIHE A SHOT 

191i EDITIO~·~· 
A l•CN and .;:ret,ly enlargeJ. FREE f 
edit1on of u ENGINEEIUNCl 
OPlORTU~ITll!:S" is jn!'t otl t;,c l "--'·. , t 
dt:st riocs the ea1<y way in which you may become 
an A.M.I.C.E., A.M.l.Mech.E., A.M.I.E.E., 
A.lt'.l.A.E., A.M.l.W.T., etc., under our "NO 
I' ASS-NO FEE" gu·trantee. anJ contains the 
Wt rld's widest ~;election of courHel' in all branc.bes 
of Ltvil, Mech .• Elec., Motor. Aero .• and Radio 
Engineering, :television, Building, etc. 

If you are earning less than £10 per 
week, you cannot tJfford to miss 

thif unique guide to a 
jlrst-c/{ISS job. 
DON'T DELAY-send for your 
Ji'Rb'E copy of the Handbook 
to~ day. No cost or obligation of 
any kind. 
THE BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY, 

283 Shakespeare House. 
29-31 Oxford Street, London. 
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FOR ONE BLUEPRINT ONLY 
If you want a full-size blueprint of 

any ONE of the sets constructionally 
described in this issue for half price, 
cut out the above coupon and send it, 
together with a postal order, to 
Blueprint Department, WIRELESS 
MAGAZINE, 8-11 Southampton Street, 
Strand, London, W.C.2. 

This coupon is valid for a blueprint 
of any ONE only of the following sets 
at the prices indicated;-· 

THE 1935 A.C. STENODE (page 
171), No. WM385, price 9d., 
post paid. 

If you want to ask any questions, 
cut out the above coupon and send it, 
together with a postal order for Is. 
and stamped, addressed envelope, to 
the Information Bureau, WIRELESS 
MAGAZINE, 8-11 Southampton Street, 
Strand, London, W.C.2. 

. Note that not more than two 
questions may be asked at a time 
and that queries should be written on 
one side of the paper only. 

Under no circumstances can ques
tions be answered personally or by 
telephone. All inquiries must be 
made by letter so that every reader 
gets exactly the same treatment. 

Alterations to blueprints or special 
designs cannot be undertaken: nor can 
readers' sets or components be tested. 

If you want advice on buying a 
set,· a stamped, addressed envelope 
only (without coupon or fee) should 
be sent to the Set Selection Bureau, 
WIRELESS MAGAZINE., 8-11 South
ampton Street, Strand, London, W.C.2. 

IN TUNE WITH 
Continued from 

200 to 550 metres, 
2,000 metres. 

THE TRADE 
page 239 

and 800 to 

A useful point is that a set can 
be supplied rigged up as a complete 
radio gramophone, or in chassis 
form with valves. The Hyvolt
star catalogue also gives details 
of a universal self-contained short
wave converter covering a wave
band of from 12 to 85 metres. 
The circuit consists of an aperiodic 
high-frequency stage and an 
autodyne detector/oscillator. Of 
importance is the fact that it is for 
use on A.C. or D.C. between lOO 
and 250 volts. 452 

+ + + 

PHILIPS MAGAZINE 

BRINGING Home the Radio 
Stars " is the title of a 12-

page magazine-catalogue issued by 
Philips Lamps. The unusual thing 
about this catalogue is that only tu·o 
pages are devoted to descriptions 
of Philips' range of receivers, the 
rest being more or less biographies 
of such famous radio artists as 
Henry Hall and Reginald Foort, the 
cinema organist. 

Val Gielgud, the B.B.C.'s 
Dramatic Director, writes an article 
on broadcast plays, while Christopher 
Stone tells how he first came to 
broadcast. 453 

+ + + 

GOLTONE'S COMPONENT 
RANGE 

T HE 1935 edition of the Goltone 
catalogue is a bulky affair-58 

pages crammed full of useful in
formation and lists of gadgets and 
components for the radio man. The 
list includes a wide range of chokes, 
iron-core tuning coils, and general 
electrical accessories, besides certain 
items of special interest to set makers. 

The bugbear of man-made static 
justly receives a deal of attention. 
Goltone makes special metal-screened 
downleads, which are recommended 
by the Post Office. 

I would advise you to get this 
Goltone list if you happen to he one 
of those poor souls troubled by the 
\'acuum cleaner next door! 454 

'[hae was a !I'Hfil(f 

student named Re1'd 

At. lVirl'less--a/1 
RX P ER11 ituh't'd: 

I1 is ad vice fur 
pnfection

Ix-,SOLDh'R pach 
connection---

And FLUXI'l'E--f., 
all tlw.t you nr'ed .1 

See that FLUXITE is always by yon~in the house 
--garage---workshop any\vherc where simpJe 
speedy soldering is ne1~ded. Used for ao years 111 

government works and Uy the leading eqgineers 
and manufacturers. Of all Ironmongers-in tins, 
4d., Sd., 1/4 and 2/8. 

Ask to see the FLUXITE SMALL-SPACE 
SOLDERING SET~-c<>mpacl but substantial 
·-complete with full instructions, 7j6. 
Ask also for Leaflet on CASE HAI<DENING 
:il'EELand TEJ\ll'ER/SG TOOLS wilhFLUXITE. 

THE FLUXITE GUN 
is always ready to put "Fluxite'' on 
the soldering job instantly. A little 
pressure places the right quantity on 
the right spot and one charging lasts 
for ages. . .. 

!2:,!:-:w•::;;,;:~:: iS~• 
ALL MECliANICS WILL HAVE'$~;;( ,, 

FLUXIT~E 
IT SIMPL~FIES ALL SOLDERING 

Write for Free Hook on the art 
of "Soft" Soldering -Dept. 3.l2. 

.Flttxite Ltll,, ])ragun \Vork!i!, llermondsey Rt., S.E.l 

(!ltUI1111111111111111UIItl1tlfiii11111111UIIIIliUIIIUIIIIIIIIIIIII'[!) 

§ INDEX TO ~ 

!=; __ -=~_· ~f:f:;f~;;;~~~SERS ":2·~~~~3~~:: : ___ =:= 

British Insulated Cables .. 
British Television Supplies, Ltd. 
Colvern Ltd. . . . . 

~:~'~=== ~i:~~;J::::~::: ..... ~:~~J~ _1==:_:.: 

London Radio Supply 238 
Melfo-Rad 239 
Os tar Ganz . . . . 2 40 
Oxford University Press 23(} 

: Peto-Scott Co., Ltd. 237 ° 
: Pifco Ltd. 239 : 
E Radio Resistor Co. 235 : 

~:::! ~}~~:~~e:~~ ~:::;:r:a;up;,::i:: ~~~ ~=::1 
College . . . . . 233 

Telephone Mfg. Co., Ltd. . . 229 
Varley (O!tver !'ell Contwl, Ltd.) 231 

~ Whtteley Electncal Radto Co., Ltd. . 235 ~ 
: Wright&Weaire,Ltd. .. .. 231; 
El lllllllllllllllllllllliiiUIIIIIIIIIIIUIIIIJIIIfUIIIfiiiiiiiiiiiiii[!J 

!HYVOLTSTAR 4-VALVE AC/DC 
' · · . UNIVERSAL BRING NEW LIFE TO YOUR 

OLD RECEIVER! 

;~~~g~~~g,~~~I~~~€~~,;1 ~Jl~};~~~! 9 GNS. 
iTable and Conwle modf'l~. Hadiograms and Amplifiers each 
~ncorporatcs every up-to-date refinement and represents the finest value in the 
:Radio World. ALL BRITISH MAD~'!! with components of the hlghestgrade .. Write for Leaflet F~ 

iuN'x'VERSAL HIG'H' VOLTAGE. RADIO LTn. 
!28/29 Southampton Street, Strand, W.C.2 Teleplw>w, TEMple Bar 4985 

We offer to CONVERT YOUR OLD SET. Ro popular have the14e rniven•al Kits 
any type, any Illake, TO A MODERN prowd that 2 lN'l'ERE~'l'JNO NK\V 
.. UNIVERSAL" ACiDC ALL MAINS KIT8 will Rhortly be added to the mtlge.--
RECEIVER. with Osta.r Gan.z Universal a 3-valve inclnding Rectifier and a 6-valve 
Hhrh Voltage Valves. Send your set indnrlinp; }{edifier. Thefle new Kits will 
carriage paid, anrl we will quoto you free be the only Kits of th<!ir kind on the markPt. 
without any obligation on ymu· part., or \Vlit-e ior dt:Ltill< tHfW of these and full 
write for full partieulars to: rtlnU:e of our UNIVERSAL RECEIVER 

THE CONVERSION DEPT (Fl AMPLIFIER & RADIOGRAM KITS 

E. J. FORBAT, 28/29 Southampton St., Strand, W.C. TJ;J;;r:o;;:~' 8608 . 

Printed in Great Britain by THE SuN ENGRAVING eo .• LTD., London and Watford, for the Proprietors, GEO. NEWNF...'i, LTD., 8-11 Southampton 
Street, Strand, London, VV.C.2. Sole Agents for Australia and New Zealand: Gordon & Gotch, Ltd. Sole Agents for South Africa Central News 

Agency, Ltd. April, 1935. 
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"Wireless Magazine" Blueprint Service 
These blueprints are full•lze. Copies of appropriate Issues of 
"Practical W ireless," "Amateur Wireless," and of "Wireless 
Magazine " containlnc descriptions of most of these sett can be 
obtained at 4d, and Is. ld. each, respectively, post pajd. Index lettert 
"PW." refer to" P'racticaiWireless " sett, " A.W." refer to " Amateur 
Wireless " sett, and " W .M." to "Wireless Matuine " sets. Send, 
preferably, a postal order (stamps over sixpence unacceptable) to 
" W ireless Macazlne" Blueprint Dept., Geo. Newnes, Ltd., 8-11 

Southampton Street, Strand, W .c.l. 

CRYSTAL SETS 

Blueprints, 6d. each. 
Four-uulon Crysbll Set • 31.3.34 "W4l1 

STRAIGHT SETS 
(Batte ry Operated) 

Two-valvers: Blueprints, Is. each. 
Iron-core Two (D, Q PP) 12.B.JJ AW:I96 

Three-valvers: Blueprints, Is. each. 
Tnnspornblo Thru (SG, D. 

Pen ) . .• ... ... Ftb. '32 WMl71 
Multl-ma& Three (D. 1 Tnns) June '32 WMl81 
Percy Harrl• Wloaram (HP, 0, 

Trans) .. ~~. '32 WMl'H 
£665. lladloaram (D, II.C, T""s) A~>r. '33 WMJII 
Simple-tune Three (SG, D. Pen) )uno '33 WMn7 
Tycn Iron-eo,. Threo (SG. D, 

Pen) ..• 
Economy.,.ntode Three (SG, 

0 , Pen) 
"n ....... Three (O.llf) 
" W.M " 1934 StaMiar-4 Th,.. 

July •JJ WMllO 

OcL 'JJ WHJJ7 
)on. '34 WM:Ht 

(SG . D. Pan) ... Feb. '34 WMlSI 
03s. Three (SG, 0, T""s) ... - · •;u WMJ$4 
"-'<:ore lal>d·paaa Three (SG 

O, QI"ll) ~ '34 WM36l 
19)$ (6 6e. Battery Three (SG, 

D. Pen) ... . , Oct. '34 WMJ71 
Cbn-1 Three (0, Trans. Clus 

I) 1H.JJ "Wll6 
N ew lrltam •, Favour tu Tht'M 

tO, Tran•, Clo .. I ) ... IS.7.JJ -'Wl'H 
Hornc·b.,llt Coli Th,... (SG, 0, 

Tnns) .. 14 .10.33 "W"'I4 
Fonand family Th,.. (D, TnaJ, 

Clan B) • ... ... 25.11.33 " W410 
l S Ss S G l (SG. D. Tnnt) ... 2.1UJ ... W. Il 
193• Ethcr Searcher : luoboor-4 

Model (SG, 0, Pon) ... 20.1.34 "W~ 17 
193~ Ether Searcher: Chusla 

Model (SG, 0, Pen) .. U .J4 AW419 
P.W .H. Mucot with lucerne 

Coils (Du, II..C., Tnns) 17.3.34 AWlJ7" 
Mullard Mau • r Thr.. with 

luce r-n• Co1l1 AW <4.14 
Pcntaquen cr (HF, Pen, 0 , Pen) 14,4.34 AW4]1 
£5 Ss. Thne: o .. Juxo Version 

(SG, 0, Tn nt) lf.S.J4 "W43S 
lucerne Stnl&ht Th,... (0, 

II.C, Tnna) ... f~ AW4J7 
··wtreJ- t.uau• " no.... 

(Hf Pen, 0, Pan) 1 11.34 AW4S I 
GroduoUn1 eo e Low-(req...,.q 

Sure (0, 21.1') ..• )on, 'lS WMJ71 

Four.valvers t Blueprints, Is. 6d. each. 
Quadndrno (l SG, 0 , ,_.) • hb. 'J2 WMlJl 
Calibrator (SG, 0, ~C. T""*) Oct. 'Jl WMlOO 
lable Quad (SG. 0, ~C. Tnna) Ho¥. '32 WHJOl 
Cahbntor <le LIIJte (SG, D, ~C. 

T ...... J AI><· •JJ WHll6 
Sell-contained Four (SG. 0 , Ll, 

Clau·l) ~. 'JJ WMlll 
lucune Stral&ht Four (SG, D. 
lf, Tnou) Feb. '34 WMlSO 

£S Ss lottery Four (HF, 0 , 
llF) Feb. '3S WMll l 

The " HIC; " Four (lHF, 0 , lf) Mor. '3S WM~ 
.. .... W ," ldul Four (l SG, 0 , 

Pen) 16 .9.33 AW4Jl 

Cn.saden' A.V.C. 4 (l HF, 0, 
QPll ) . ... ... .. • 18.8j4 ... w...., 

(hntode and C11Js.8 outputs 
lor abon; blueprlnu 6d. 
u.chJ 258j4 "W-HSA 

Flve-valvers: Blueprints, Is. 6d. each. 

Su~~;;;'!j"~:tr Fl:~. ('1 H~,'. 0, 1\~: 
New Clus-B Flvo !SG, 0, Lf, 

Clau 8 ) 
Clu1-B Quadradyno (l SG, D. 

LF. Clus B) .. . .. 
19lS Super FlYO (Baturr Suporo 

hot) 

May '33 WHllD 

No.. •JJ WM340 

Dec. 'JJ WMl-H 

Jon. 'lS WHJ79 

MaJns Operated 

Two-valvers; Blueprints, Is. each. 
Economy A.C. Two (0 , Tnru) 

A.C. •.. .. . .. June '32 WHll6 
Conooleari<: Two (0 , Pen) A.C. 23.9.33 "W<f()) 

* ttfftttUfUtlt f fflftlfttttlttllttlttfftUIIItlll ... ll .. tliUI" I 

: SPECIAL HALf..PRICE OFFER : 
: s 
: A alueprin:t ol the followina ••W irel.._. ! 
~ Ma,-axine .. M C dacri bed In tlli1 j 
~: lswe Is obtainable at the oped a l ~: 

price , ai tten betow, if the coupon on 
i. fadftr pqe la ..- bolo..., A p ril l O. ~-

Th InS A.C. St.....Se (A.C. SupoNiot) i WMliS •.• H~ E 
E : 
:utututututtttututttt tttutun ttutHttttllttttttt utttttttur 

Three-valvers: Blueprints. Is. each. 
D.C. Calibrator (SG, 0, Pusb-

J>UII Ptn} D.C. July '33 WHDI 
Simplicity A.C. Wloaram (SG, 

D, Pen) A.C. ... Oct. 'JJ WMl31 
Sl• · &lllnea AC/OC Three (HF 

Pc,., D, Trans) A.C.JO.C. ... July '34 WM364 
Man<ovanl A.C. Three (Hf PM, 

D, Pen) A.C. ... N<w. 'J• WMJ74 
Homo·love n' Now All·ole<trlc 

Three (SG, D. TraM) "-C. ... 25.3.33 
3.6.31 

19.8.33 

AWl8l 
"Wl90 
" Wl" 

S.G. Three (SG, 0, Pen) "-C. ..• 
A.C. Trlodync (SG, 0, Pen) "-C. 
.... C. P•ntaquon or (HF Pen, 0, 

Pen) .... c . 26.6.34 "W4lt 

Four·vaiYers: Blueprints, Is. 6d. each. 
A. C. Qva<l rodyno (l SG, 0, 

Tnnt) A.C. •.. AI><· '32 WMm 
All Metal four (l SG, 0 , P•) 

A.C. }vly 'JJ WHJl' 
AC/OC Stralaht A. V.C. ~ (l 

HF. 0, Pen) A.C./O.C. ... 8.9.34 "W446 
" W .t1 " A.C,JO.C. Super Four Ftb. 'lS WH312 

SUPER- HET$ 

Battery Sets: Blueprints, Is. 6d. each. 
Super Senior Oct. '31 WH156 "n Super 60 ... )on. '12 WM269 
Q P.r. Super 60... AI><. 'JJ WHl 19 
" W M " Sunoclc O<t. '34 WHl7J 
Modern Super Senior ..• Hoot ':U WHl'TS 
1934 Century S•per ... 9.12.33 " W41) 

MaJns Sett: Blueprints, Is. 6d. each. 
ltll A.C. Super 60, "-C. ftb. '12 Wl1111 
Scvtnty·seven Su,.r , "-C. Oec 'J2 WMJOS 
" W .M." DC Super, O.C. -· M., JJ WM»I 
"-rrymaker Super, "-C. Dec. '33 WMJ45 
Hcf'COM Super Th,.., A.C. ... Mttr ' ).4 WMl59 
" W.H.'" ~..,,.., Su,.r, 

A. C. 
" W.H. " Sconocle, A.C. 
19J4 A.C. Century s.....,., A.C. 

Ju11 '34 WM366 
S<9 •;u WMJ70 
10.3.34 "W41S 

SHORT-WAVERS 
(Battery Operated) 

One-valvers: Blueprints, Is. each. 
1\omo Short-wavor ... 10.1 I .34 "W451 

Two-valvers: Blueprints, Is. each. 
Homo·mad• Coli T- (0, Pen) H.7.34 AW«O 
Three-valvers: Blueprints, Is. each 
bperlmentA:r'a 5-met,.. Sec (0, 

Trana. Super-roaoa) ..• ... J0.6j4 AWOa 
bperlmon<or'• Short·-•cr • 19,1.3S AW143 
Four-valvers : Blueprints, Je. 6d. each. 
"A.W -" Sf,ott-wawe World 

Bu.tor (Hf hn, 0,1\C, Trono) 2.6.34 AW~l6 
Emplro Short...,.ver (SG, 0, 

II.C, Tnns) ... .. . ... Mor. •n WMJI8 
SWidar-4 Four•val¥1 Short· 

waver (SG, 0, ll.f) .. Mor. '35 WM31l 
Super-hets: Blueprints, Is. 6d. each. 
Quvu-cr,sul Supor ... Oct. •;u WMJ72 

Mains Operated 

Two-valvers: Blueprints, b. each. 
T-val•o Maine Short-

(D. Ptn) A.C ... IO,I0j4 AW4Sl 
" W .M." Band-spread S"""'-
-•or (0. Pen) A.C-JD.C. •. Au,. '34 WM368 

Three-valvers : Blueprints, Is. each. 
Emlcrator (SG D. Pan), A.C. ... hb. '34 WMl5l 
Four-valvers : Blueprints, b. 6d. each. 
Gold Couter (SG. D. II.C, 

Traru). A.C. .. ... Au,. '32 WMm 
TrUdt Charsor )on. S.'35 AWID 

"PRACTICAL WIRELESS" 
A.C..O.C. T- . 7.10.33 PWll 
All-wave Unlpen 14.10.33 PWliA 
F.J.C. l · valvo .... V.C. (Tronsfor 

Print) . .. 4.11.33 PWl1 
LuMUI A.C. Suporhet ... IVO.JJ PWll 
A.C. Quadpak ... 2.12.33 PWl4 
Sbuy .. hllllna Three 2.1 l.JJ PWl'l" 
Nucleon Clu .. B Four ... 6,1.)4 PWJ48 
Fury four Su per 27.l j4 PW34C 

A.C. Fury Four Super ·- 10.2j4 PW3~0 

LndorTh,.... ... 10,3j4 PWl5 
O.C. Promlor ... 31.Jj4 PWl58 
A.C. leader 7,4 j4 PWl5C 
Mutu Mld&ot T- I%Jj4 PWlSE 
Atom Ll&hewel&bt Porublo 2.6.34 PW36 
Ub~ue 28.7.34 PWl6A 
Four·rona• s.,.,.,.... Two ll.fj4 PW368 
$ummotTh,.. .. 1Uj4 PWl7 
Armada Mal ns Three ... IU.:U PW38 
Mlclcet Sho«·......., T- IS.9.34 PW38A 
All·,.n toclo n .... 22.9.34 PWl9 
LS Superh« Thr.o lJJJI .:U PW+O 
A.C. LS Superhot Th,... 24.11.34 PW4l 
0 C. £S Su peril• Thr .. l.flj4 PW41 
Hall·muk Th,... 1 .12j4 PW'I I 
Un•••nal LS S..perh« IS.I2j4 PW~ 

A.C. HaJI""'arlt ... 26..1.35 PW45 
llatttry Holt·Mark 'I 2.2.35 PW46 
Unlvtnal Hal l Muk '2.35 PW47 

[ '" \Vireless Magazine " Blueprint Service Geor~e Newnes , Ltd., 8-11 South
a mpton Street, Strand, W.C.2 
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