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EDITORIAL COMMENT 

Telephone Listening 
A Return to Favour 
AYEAR ago we drew attention to 

a change of circumstances since 
loud speakers were first welcomed 
as providing a wonderful im- 

provement in reception conditions as 
compared with listening by means of 
telephones. At the time that the loud 
speaker appeared broadcasting was still 
very much of a novelty, and every mem- 
ber of the family was prepared to spend 
many hours listening in. In those days 
there was little choice in the way of alter- 
native programmes and very little criti- 
cism of them, because to receive anything 
at all was looked upon as very wonderful 
and entertaining. 

As time went on, listening to wireless 
became less and less of a family affair and 
personal preferences reasserted themselves, 
so that a programme selected by one mem- 
ber of the family was not necessarily 
acceptable to others. . 

The time has now come, we believe, 
when receivers providing for telephone 
listening as an alternative to the loud 
speaker would be very generally wel- 
comed, and it is a matter which we believe 
is well worth the consideration of the set 
manufacturers. At little additional cost or 
trouble, plug sockets could be provided to 
enable phones to be used with any set if 

desired and provision made for discon- 
necting the loud speaker meanwhile. 

A year ago, in discussing this subject, 
we said that telephone quality was very 
good, and although not, perhaps, up to 
the standard of the best modern loud 
speakers, there was no reason why tele- 
phones should not be improved. 

Even without any special stimulation, 
the past year has seen remarkable . im- 
provements in the design of the telephone, 
as an article published in last week's issue 
will have indicated to our readers, and we 
can foresee that if the use of telephones 
returned to favour generally, and it be- 
came worth while for manufacturers to 
devote special attention to their design, 

further important progress might be made. 
From many points of view it is easier for 
a set designer to design to a given quality 
with earphones than it is with the loud 
speaker, because the conditions for recep- 
tion are less variable than they are where 
the designer has no knowledge of the 
acoustic properties of the room where the 
set provided with a loud speaker is to be 
accommodated. 

Among the several advantages it is well 
known that it is possible to concentrate 
much more easily on a programme when 
listening with headphones than it is with 
a loud speaker. Volume can be con- 
veniently controlled to suit the individual, 
whilst means for limiting the strength of 
signals are now available. In any sets 
where the loud speaker was dispensed with 
the audio -frequency amplifier could also 
disappear, and so cost and, in some cases 
causes of distortion, too, would be 
reduced. 

Television 
The Programme Side 

WHEN the television transmis- 
sions to Olympia started we 
criticised the choice of pro- 

gramme material and expressed regret 
that more attractive matter had not been 
chosen for the initial broadcasts. We are 
glad to be able to record that, in our 
view, a very pronounced improvement in 
the transmissions occurred as these con- 
tinued through the period of the Show, 
and, in particular, the skill which the 
B.B.C. acquired in using the Marconi- 
E.M.I. camera indicated how much more 
may be expected as the production staff 
becomes accustomed to the new tools 
available. 

Some means has yet to be devised for 
making the intensity of the sound propor- 
tional to the size of the picture. It is 
obviously absurd to have speech from a 
small figure in the distance producing at 
the same volume as . when the subject 
appears as only a few paces from the 
listener. 
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BY the early summer of next year 
a new and stronger Voice of 
Britain will have made itself heard 
in every distant corner of the 

world, and, if all goes well, there will no 
longer be cause for Britishers in certain 
of the more remote backwoods of Empire 
to complain that the German and Ameri- 
can short-wave transmissions are stronger 
and clearer than the British (" not that 
they are normally," says the B.B.C.). 

How determined the B.B.C. is to bring 
the Empire broadcasting service up to the 
highest pitch of efficiency was revealed 
when Sir Noel Ashbridge, the Chief 
Engineer, discussed with me the work 
which is now going forward at Daventry. 

My first impression was one of surprise 
at the magnitude of this work ; the brief 
official statements issued by the B.B.C. 
about the extensions to the Empire station 
have given small idea of this bold scheme, 
the cost of which has not been disclosed 
but must run up to a pretty penny. Now 
that the Ullswater Committee has empha- 
sised the importance of what it called 
" the projection of Britain " through 
Daventry, and now that the new B.B.C. 
Charter is expressly to authorise the 
Empire service, and to provide the B.B.C. 
with extra revenue so that this expansion 
(among others) may be carried out, the 
B.B.C. means to get down to the job with 
characteristic thoroughness. 

Broadcasting Our Point of View 

Governments, for obvious reasons in 
these times, attach great importance to 
long-distance broadcasting services by 
short waves. The Germans, it is under- 
stood, are carrying out extensive improve- 
ments. It is important, in understanding 
the new status of the British service, to 
realise that the old idea that this was a 

The New Empír f 

benevolent private gesture by the B.B.C. 
-with a pious hope that the Dominions 
and Colonies would contribute to the cost 
-has been left aside ; now the Empire 
service is recognised officially (to quote 
the Ullswater Report) " as an important 
normal function of the broadcasting organ- 
isation of this country." 

The existing transmitters at Daventry 
have done extremely valuable pioneer 
work during the past three -and -a -half 
years, and even now are supplying a 
reasonably good service to a large area of 
the globe. The new aim is to extend that 
area, to increase strength of reception, 
probably to augment the programme 
hours (already over i6 hours daily), and 
possibly, on special occasions, to provide 
more than one pro- 
gramme at a time. 
To achieve any or 
all of these objects, 
n e w . transmitters 
and aerials are the 
first necessity of the 
Empire Service. 

" The present state of progress on the 
new station is up to our every expecta- 
tion," the Chief Engineer told me, " and 
I hope we shall be able to go on the air 
with tests in the late spring of next year. 
The building which we are putting- up at 
Daventry to house the new equipment is 
two-thirds finished. The roof is partially 
on. It is quite a large building-the 
ground area, in fact, is greater than that 
of the Droitwich station. Indeed, in 
every respect this will be a bigger station 
than Droitwich." 

This is an impressive statement, 
especially if you have visited the spacious 
Droitwich station. It will not be neces- 
sary for a short-wave station to have 
masts so high as the 7ooft. towers at 
Droitwich, but the New Daventry will 

By LESLIE BAILY 

7"HE immense scale of t, 

expansion work now bein 

carried out at the Empi 
Broadcasting Station is reveal 
in this exclusive interview give 
by the B.B.C.'s Chief Engine 

to our contributor 

A photograph, taken last week, 
of the existing Empire mrial 
system at Daventry. All the 
wri11s ar: at present carried on 
four masts, the old 500 ft. 5XX 
masts being used for some of 
them, while others are supported 
on two trellis towers. The new 

station will have iz masts. 

have no fewer than twelve masts of varying 
heights up to 325ft., supporting a spec- 
tacular array of aerials. It has been 
necessary to buy an additional eighty acres 
of land, making 150 acres in all. 

The single -storey building has been 
designed to accommodate four transmit- 
ters, though only three have been ordered. 

Eventually, in the total power of its new 
transmitters, Daventry will certainly beat 
Droitwich, but the individual power of 
each is not yet being revealed. Two trans- 
mitters are now being constructed in the 
works of the Standard Telephones and 
Cables Company, and one by the Marconi 
Company. 

" They will be going into the building 
towards the end of the year," said Sir Noel 

Plans for More 
"Projection 

Effective 

of Britain" 
Ashbridge. " The transmitting circuits 
are of new design, quite different from 
those of the present two short-wave trans- 
mitters at 'Daventry, which work on the 
low -power choke -control system. Two of 
the new transmitters will be ' high power 
Class B ' instruments. The third will use 
high -power series modulation, which is 
similar to the system used at Droitwich. 

" Power will be taken from the mains, 
but we are building a separate emergency 
power house containing two 75o horse- 
power six -cylinder Diesel engines driving 
alternators, in case of breakdown of the 
power supply. 

The new aerials and masts are. all on 
order, and erection will start in about a 
Month's time. All the eight new masts 
we are going to put up are of the stayed 
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Station 
type, varying in height from 150 to 325ft. 
In addition, we shall make use, in the new 
scheme, of the existing two self-supporting 
35oft. masts which were built for the 
Empire station about two years ago, and 
also the two old ' 5XX ' masts, each 5ooft. 
high. These last four masts which I have 
mentioned are all used just now for 
various Empire aerials, which are draped 
around them and between them until they 
look almost like Christmas trees! But an 
entirely new aerial scheme has been 
worked out, embracing all twelve masts." 

Twenty-five Aerials 

The Chief Engineer emphasised that this 
aerial scheme has been planned compre- 
hensively. The existing aerials will be 
modified to take their place in the new 
network, which, when finally slung up 
between those dozen masts on Borough 
Hill, will consist of about twenty-five 
different aerials. The transmissions will be 
directional, and will bear on eleven dif- 
ferent directions instead of the present six. 
Sir Noel humorously remarked that the 
whole thing looked on the plans rather like 
a "wild' spider's web." All the directions 
have been worked out to the best possible 
bearings, and the designs of the aerials are 
based on extensive trials carried out during 
the last two years. 

This big increase in the number of 
aerials does not necessarily imply that the 
B.B.C. will wish to use a larger number 
of wavelengths than at present. In fact, 
I rather gathered that the B.B.C. i3 

already using all the waves it is likely to 

MIXING 

SOUNDS 

RECORDED 

ON FILM 

need for quite a long time. The new 
arrangement will permit much greater 
flexibility in the combination of wave- 
lengths with directions to suit the time of 
day. 

" All this means better coverage," said 
Sir Noel. " There will be stronger signals 
everywhere, but, of course, it will be more 
noticeable in some places than in others. 
This re -planning will bring a lot more 
territory into really good service. But, in 
considering where especially to apply our 
better signals, we have to compromise, of 
course. We considered the ,big cities of 
the. Dominions-the local broadcasting 
authorities want to relay us a lot, there- 
fore they have a good claim for the best 
possible signal we can give them. Then 
we considered people who live in remote 
parts of the Dominions and Colonies 
where there is no local service-there are 
not so many of these listeners, but their 
individual need is greater ; they also 
deserve a good service from the Home 
Country. We hope our new plan provides 
as far as possible for everyone the Empire 
over. 

" Incidentally, we shall be in no doubt 
as to how the new station does work, for 
there are keen listeners throughout the 
Empire who are in regular touch with us. 
A good number of them send in carefully 
prepared charts of reception strength. 
From the broadcasting authorities in 
Canada, America, Australia, and else- 
where we also get field -strength measure- 
ments. If any unexpected snag developed 
we might send one of our own men to in- 
vestigate reception conditions, but I don't 
anticipate that for a moment. 

" The increased strength we hope to 
give raises another interesting point. It 
is not generally known that the present 
Empire station does not use the same 
dynamic range as our home transmitters. 

There is not the same range from loud to 
soft as you get from your local station. 
We sacrifice fidelity for intelligibility, 
because when you are transmitting over 
long distances and you have fading and 
mush to contend with, it is better to con- 
centrate on being heard clearly. So we 
don't let the soft passages in music go so 
low as in home programmes. This is done 
automatically, by what we term a com- 
pressor. It is an adjustable device. With 
the increased power from the new trans- 
mitters we hope that it may no longer be 
necessary to use the volume compressor." 

So the New Daventry means better 
quality as well as increased volume. I 
asked Sir Noel what he intends to do with 
the Old Daventry. 

The Fate of " Old Daventry " 

" The two short-wave transmitters 
which were opened in 1932 will probably 
stay as they are," he said, " but they may 
be combined into one. It depends 
whether, in consultation with our Empire 
programme people, we ultimately decide 
to go for increased power all round, or 
for a larger number of transmissions. The 
latter is the more likely. It will give us 
five transmitters-the three new ones and 
the present two. Whether they will all go 
on the air together depends on programme 
developments. 

" Actually, we are using three trans- 
mitters at present, the old 5SW set still 
being in service. This will be kept per- 
manently, but only for test purposes. It 
is useful to have such a transmitter handy 
for lining -up aerials." 

Finally, I asked the Chief Engineer 
what all this will mean in terms of staff. 
He- said that it will add fifteen to the 
present Daventry staff of twenty-five 
engineers. 

Apparatus which makes it possible to mix 
sounds recorded on as many as five separate 
films. The equipment, which is a German 

product, is largely used for noise effects. 
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Berlín 

! .NuHlIIIIIII'!' ElitliEIfE 

FOLLOWING the usual practice, the 
Exhibition was divided into two 
main sections-the General Exhi- 
bition and the Industrial Show. The 

former included the Post Office exhibit 
and the television demonstration, and the 
latter the products of the German radio 
industry. The number of exhibitors (184 
firms) was slightly below last year's figure, 
for certain small manufacturers of compo- 
nents confined themselves this year to the 
Leipzig Autumn Fair. 

The total output of the industry during 
the past " radio year " was less by about 
one-third than that of the year 1934-1935. 
470,743 People's Receivers were sold, a 
drop of about 4o per cent. Other receivers 
had a sale of 827,839, against about one 
million for last year-a 20 per cent. drop. 
Listeners increased by about one million, 
so that the total number of new receivers 
sold (about 1.3 millions) exceeded by 

The Telefunken T612 single -circuit two - 
valve receiver which includes a mains 
transformer although designed for AC/DC 

operation. 

Radío Show 

about 25 per cent. the number of new 
listeners. 

For some years the majority of receivers 
have been of the two- and three -valve, 
one- and two -circuit type. Although such 
sets were still prominent this year at prices 

The Nordmark 237 three -valve receiver 
includes AVC and has constant reaction 
over the tuning range. It is of the two - 

circuit type. 

ranging from 140 marks upwards, there 
was evidence of the increasing pupularity 
of larger receivers of the superheterodyne 
type. 

Considerable improvement has been 
made in the quality of reproduction, 
largely through the use of new types of 
output pentodes, while in the big super - 
heterodynes we find the AD' triode much 
in evidence, either alone or in push-pull. 
The loud speaker flux density has been 
greatly increased, up to 10,000 gauss, and 
in one model a diaphragm stiffened by ribs 
is used, and it is claimed that this con- 
siderably decreases non-linear distortion. 
In several big receivers, and also in one 
of the two -circuit type, two loud speakers 
are provided for the high and low notes. 

Tuning is facilitated by the widespread 
use of the " quick -tuning " scale in con- 
junction with the " fine-tuning " scale. 
This arrangement is found not only in most 

GERMAN 
NATIONAL 
EXHIBITION 
REVIEWED 

BY OUR SPECIAL 
REPRESENTATIVE AT THE 

SHOW 

superheterodynes but even in two -circuit 
receivers. 

Quality is improved in most of the 
superheterodynes, but also in some two - 
circuit receivers, by variable selectivity- 
either continuously variable or, in a few 
models, by steps. This band -width adjust- 
ment was seen last year in a few receivers, 
but is now much more common. Short- 
wave reception is almost entirely confined 
to superheterodynes. Only one maker 
provides it in a smaller set. 

As regards external design, the loud 
speaker is nearly always mounted at the 
side of the receiver ; a loud speaker above 
or below the receiver is seldom seen. A 
surprising number of radiogram combina- 
tions were in evidence this year ; and 
several furniture and cabinet-making firms 
showed special designs 
for holding broad- 
cast receivers. There 
is a definite ten - 

Two types of variable -selectivity IF trans- 
former. The one on the left is used in the 
Telefunken receivers and the moving -coil 
is controlled by a cord -drive, while the right- 
hand transformer is used by Philips arid a 
Bowden -wire type control is employed. 

www.americanradiohistory.com
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Berlin Radio Show- 
dency towards the modern in cabinet 
design. 

Among the very popular " universal " 
receivers special interest attaches to the 

The Stassfurt Broadcasting Company's 
" Music Cabinet " which includes a four- 
valve- superheterodyne. Two loud speakers 
are fitted and a triode output valve is used. 

designs of Telefunken and of Körting, in 
which a mains transformer is used, so that 
good results are ensured on mains of only 
110 volts. When the set is used on DC 
supplies, however, the transformer func- 
tions as a choke. Among other firms 
making universal models, Philips provide 
a " converter " unit for use on DC mains. 
This is of the vibrator type, as used in 
car sets. Even the small portable re- 
ceivers of Braun and of Wego can be 
adapted to " universal " supply. 

Among miscellaneous points it is to be 
noticed that the practice of combining the 
" on -off " switch and volume control has 
been discontinued. Many firms have some 
form of visual tuning indicator, and some 
-Körting and Ideal-Blaupunkt-have 
provided their big superheterodynes with 
a switch for transforming them into 
straight sets for local reception. An ex- 
ceptionally high standard of reproduction 
is claimed. Even two -circuit receivers 
have, for the most part, excellent AVC, 
or fading compensation as it is called in 
Germany. 

Reflex Circuits 

Nearly all -the two -valve one -circuit re- 
ceivers use the new pentode AL4 because 
of its high amplification and low distor- 
tion. These receivers give remarkably 
good reproduction in almost every case, 
and they can no longer be looked upon as 
local -station receivers only. Various de- 
vices for giving accurate scale calibration 
and easy tuning, for a large number of 
stations, are embodied. 

Among single -circuit types, the " Union " 
receiver, made by a combination of six 
firms (including Brandt, Braun -Radio, 
Schaleco, and Wego), is remarkably cheap 
at 137.5o marks. The " Rügen," of 
Detewe, has a permanent -magnet MC loud 
speaker, and consumes only 15-17 watts 
from the mains. 

The Lorenz " Tefadyn 162 " and " Ton- 
meister II " are two -valve reflex receivers 

distinguished by their ability to give good 
distant reception. Saba has a very useful 
single -circuit model, with its medium 
waveband in two sections to facilitate 
tuning. - 

The two -circuit receivers fall into two 
classes-with and without fading compen- 
sation. They are good distant -reception 
receivers, and many have variably coupled 
input band -filters. Five types have 
fading compensation. 

The trend towards superheterodynes 
unmistakable this year, and the four -valve 
type in particular is attracting great inter- 
est. This is partly because of its reduced 
price and partly because of the greater 
advantages it has over the three -valve 
superheterodynes. On the other hand, the 
latter have been improved by the new pen- 
todes AL4 and CL4, with their high ampli- 
fication and low distortion; they now 
possess IF amplification (which the last 
year's type did not), and have the same 
advantages as the four -valve type as re- 
gards selectivity and fading compensa- 
tion ; they have, however, one LF stage 

The Telefunken " T686 Trolley De Luxe " is 
a nine -valve superheterodyne with a push- 
pull output stage and variable selectivity. 
It is of the all -wave type and is provided 

with a 9 kc/s whistle filter. 

less. But the high amplification of the 
AL4 and CL4 nearly compensates for this. 

The cheapest three -valve superhetero- 
dyne is the Blaupunkt " 3W56 " with five 
circuits and band -width variation in two 
steps. The Saba " 341 WL " has six cir- 
cuits, band -width variation, and " darken- 
ing " tuning scale ; it also has an input 
band -filter. Several four -valve super - 
heterodynes have been designed, so that 
a remarkably good performance is secured 
with only five circuits in place of the usual 
six, thus reducing the price. In some 
cases optical tuning has been omitted, but 
in most designs band -width variation (in 
the IF circuit) is included. 

In the four -valve superheterodyne with 

six circuits the sixth circuit is in the IF 
portion, so that the receiver has two IF 
band filters. The seven -circuit type has 
three band -filters. Most of the four -valve 
superheterodynes have an LF amplifier 
valve between the duo -diode and the out- 
put valve, but the Saba "441 WL" has 
an input amplifier and only one LF ampli- 
fier, namely, the output valve. 

The Körting " Ultramar 37 " is an all - 
wave set with two short-wave ranges. It 
is a superheterodyne, but can be switched 

to a straight set for local reception. 

Almost all the firms making four -valve 
superheterodynes are showing two models, 
one with more circuits than the other. The 
model with the greater number of circuits 
is generally provided with a short-wave 
band. Braun turns out three models, with 
five, six, and seven circuits respectively, 
all with band -width adjustment and opti- 
cal tuning, and some with a short-wave 
band and a gramophone unit. " Ideal " 
shows six- and seven -circuit types for AC 
and five- and seven -circuit for " univer- 
sal " operation. To give a wide range of 
fading compensation, the LF stage is 
brought in to amplify the regulating volt- 
age. All " Ideal " receivers have the 
" flywheel " drive for quick tuning, and 
also an automatic waveband switching 
device. 

The Körting five - 
valve six - circuit 
portable receiver 
has a built - in 
frame aerial. It 

is a battery set. 

Körting shows the five -circuit "Etos" 
and the seven -circuit " Supra -Selector 
37." The former has an IF band filter, 
and the latter an input band filter in addi- 
tion. Both have band -width adjustment, 
the seven -circuit model also having optical 
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Berlin Radio Show- 
tuning. The short-wave range of the larger 
set is subdivided, and extends from 13 to 
65 metres. The Loewe " universal " model 

The Telefunken " Bayreuth 36o " playing 
desk is designed to form a base for the 

receiver. 

is built also for a main frequency of 163 
cycles per second ! Specially noticeable is 
the seven -circuit four -valve superhetero- 
dyne of Neufeldt and Kuhnke; in which 
the " automatic -telephone " method of 
station selection (first seen last year) is 
used. 

It may be remarked that automatic 
tuning correction, contrast expansion, 
automatic noise suppression by rapid 
AVC, frequently met with in other 
countries, are not yet to be found in 
Germany. Large superhetereodynes, how- 
ever, are shown in greater numbers than 
before. They have from five to nine 
valves, and give pre-eminently good per- 
formance with-in many cases-very 
reasonable prices. 

The T.O. r000 pick-up of Telefunken has a 
sapphire needle and will reproduce up to 

10,000 cis. 

Battery receivers are made by some six 
firms. Car receivers are made by three 
firms ; they are five- and six -valve super - 
heterodynes, and cost from 332 to 450 
marks. The Körting model is specially in- 
sensitive to interference ; it has seven cir- 
cuits and a push-pull output stage. 

Portable receivers were more numerous 
than in previous years. The " Olympia " 
was the winning design in a competition 
got up by the Radio Wholesalers' Asso- 
ciation, for a very light, small portable 
for owners who have no motor car to carry 
it about in. It is 34 x 36 x II cm. in 
dimensions. 

An interior view of the Telefunken tele- 
vision camera which employs the Zworykin 

tube. 

The permanent -magnet type loud 
speaker with io,000 gauss flux density 
(Oerstit) wins more and more ground in 
Germany in view of the desire for small 
mains current consumption and for ex- 
tension loud speakers. Whenever such 
economy in mains current is referred to 
(for instance, in the current economis- 
ing " arrangements in certain receivers) it 
must be remembered that in Germany the 
price of mains current is often very high. 

Since public address systems are becom- 
ing more and more important nowadays in 
Germany, most of the loud -speaker manu- 
facturers, together with Telefunken and 
Körting, have brought out " mushroom " 
types. Some of these show new develop- 
ments ; thus, in some types (Telefunken 
and others) the quality of speech reproduc- 
tion is particularly good-a combination 
of mushroom MC speaker, which is good 
for low notes and fair for high, with one 
or more high -note loud speakers above the 

mushroom " top, radiating directly into 
space, is used. For the Olympic Games, 

A television receiver designed for the pro- 
jection of pictures. It is made by Telefunken. 

Telefunken also developed the " quench- 
ing " loud speaker, consisting of two 
" mushrooms," one above the other, with 
their circuits so connected in parallel that 
one diaphragm is being bent in while the 
other is being bent out. Through the in- 
terference produced by this phase dis- 
placement, " dead " zones are formed in 
a plane between the two "mushrooms." 
The great advantage of this arrangement 
is found in a tiered sports -ground " grand- 
stand " with another series of seats on the 
other side of the terrace for an audience 
watching a different contest ; if, as often 
happens, the loud speaker has to be 
erected in a rather high row of seats it is 
impossible to prevent the sound from 
reaching the other side of the grandstand 
unless such a " dead " zone is formed. 

The Telefunken 1,000 -watt amplifier 
was designed for the Olympic Games, but 

naturally has many other applications ; in 
common with the new Te -Ka -De 150- and 
Soo -watt amplifiers, it uses Class B ampli - 

The Telefunken home -television receiver in 
which the picture is viewed through a 
mirror. It also provides sound reception. 

fication. It the Te -Ka -De amplifiers a 
glow -discharge lamp keeps a guard on 
over -modulation. 

In the remarkable sound -recording and 
reproducing equipment known as the 
" Tefi-phon," an ordinary celluloid 
cinema film is used. The record is not 
made photographically, however, but by 
cutting into the celluloid to form very 
narrow sound tracks, a number of which 
can run side by side across the film. 
It can be used for recording telephone 
conversations, for dictating, and for re - 

The television of Fernseh employs 
the Farnsworth tube. 

camera 

cording broadcast programmes, etc. The 
reproduction is said to be very free from 
needle scratch and the playing time is 
enormous. 

Among the gramophone equipment the 
Telefunken T.O.1000 pick-up is worth a 
mention. The weight on the record is less 
than an ounce, and the frequency response 
extends up to 10,000 c/ s. The needle is 
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Berlin Radio Show - 
a sapphire crystal ground, not to a point. 
but to a fiat edge, and has a life of about 
20,000 playings. Even then it can still 
be used if a response higher than 5,000 
c / s is not needed. 

The home constructor, as well as the 
industry, is well provided with low -loss 
coils, " Calit " being much used for the 
formers. Havenith make a neat aerial 
coil coupler in which a special drive device 
allows the coils to be raised or lowered. 
Görler makes short-wave plug-in coils on 
" Calit," while Mozar, in Düsseldorf, has 
a very good barrel switch. 

Various aerials were shown, including 
the " Kapa " communal aerial with 
aperiodic pre -amplifier. Siemens make a 

The television receiver produced by Fernseh 
gives a picture of 31 cm. by 36 cm. The 

tube is mounted vertically. 

simplified communal aerial without pre- 
amplifier for a small number (say, five) 
of participants, each having an aperiodic 
transformer (with " Sirufer " core) which 
has an attenuation variation of only ±o. 
neper over a frequency range of 15o kc/s 
to i.5oo kc/s. 

All the firms interested in German tele- 
vision took part in the Exhibition : Tele- 
funken, Fernseh Company, Philips, 
Loewe, Lorenz, and Te -Ka -De. 

The present position in Germany is that 
television is on the brink of changing frôm 
18o to 375 or 405 lines. Philips and 
Loewe have already, therefore, built their 
receivers so that they can be adapted to 
these numbers-in the Philips receiver 
simply by a switch movement. 

Ml except Te -Ka -De again confined 
themselves to cathode-ray tube receivers, 
and in some cases the size of the fluores- 
cent screen has been greatly increased, so 

that direct images 19 cm. by 23 cm. are 
obtainable. Others use projector tubes 
with small images on a 5 cm. x 6 cm. 
screen, so extremely bright (by use of very 
high vacuum and very high voltages - 
20,000 volts) that they can be projected to 
a size I m. x 1.20 m. One development 
has been the decrease in size of the home - 
television receiver. 

Open-air television (as at the Olympic 
Games) is being demonstrated by Telefun- 
ken, using an electron camera on the 
Zworykin principle, and by Fernseh, 

The Loewe television receiver is designed 
for 375 and 405 lines and gives a picture of 

22 cm. by 26 cm. 

who employ an electron camera operating 
on the Farnsworth principle. Several 
firms this year use interlaced scanning as 
well as ordinary scanning, and the 
Fernseh 375 -line interlaced scanning is en - 

tirely free from flicker. This company 
was not demonstrating its intermediate - 
film system this year. 

Te -Ka -De showed a new projecting re- 
ceiver using two mirror wheels at right - 
angles and their crystal light -control cell ; 

The chassis of the Lorenz television receiver. 
The mains equipment is mounted in the 

base. 

very good pictures 5o cm. x 6o cm. were 
shown on wireless reception from Witzle- 
ben (18o lines). They also showed a pro- 
jecting receiver using their well-known 
mirror -screw in a new way, projecting its 
image by a line system on to a screen so 
that the picture can be seen well even from 
the side. They make use of interlaced 
scanning. 

Loewe have also developed a projecting 
tube in which, however, the images are 
not formed on a flat screen in the tube 
but on a glass lens -mounted in the tube 
with its rear surface carrying the fluores- 
cent material, so that the light begins its 
travel through glass, and only emerges at 

the curved surface of the lens. Refraction 
here ensures that the whole of the light 
emerging from the tube falls on the pro- 
jecting lens mounted behind the tube ; a 
picture three or four times as bright is 
obtained with this arrangement. In a 
home receiver, Loewe have mounted a de- 
flecting mirror inside the cabinet to reflect 
the upward -directed image on to a ground - 
glass screen in the front of the cabinet. 
Loewe have also altered the time -base sys- 
tem ; whereas other firms use electromag- 
netic deflection, they use electrostatic, 
obtaining their saw -tooth potentials from 
simple transformers instead of from valves 
consuming a great deal of power. The 

The Leybold -von Ardenne Polar -Co-ordinate 
oscillograph with rotating field ray path. 

total consumption of the receiver is thus 
reduced from 25o to 15o watts. 

The Philips KO7o oscillograph is par- 
ticularly handy and cheap. A mains unit 
is included, and two stages of amplifica- 
tion can be used for frequencies of ro - 
500,00o c/s. 

The Leybold -von Ardenne " polar -co- 
ordinate " oscillograph has a circular 
scale length of 300 mm., and the quickest 
rotation takes 1/200,000 sec., so that 
r mm. on the oscillograph corresponds to 
1/6o,000,000 sec. The longest time value 
measurable is i / 600 or 1/5o sec. Ley- 
bold -von Ardenne also show a tube giving 
two cathode rays simultaneously, each act - 
i ig independently of the other. 

The Leybold -von Ardenne diode with 
adjustable anode -cathode spacing for 
measurements at decimetre wavelengths. 

A special diode for a mains -driven 
diode -voltmeter, for frequencies up to 1.5 
x io' c/s was shown by this same firm. 
The glass " spring " can be compressed 
by a kind of microscope drive so that an 
electrode -gap of as little as 5/1,000 mm. 
can be accurately obtained. The transit 
time of the electron can thus be made ex- 
tremely small, and voltage measurements 
at decimetre wavelengths can be made. 
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Decibels, 
Slide -Rules 

Logarithms, 
Octaves, and All That 

N settling down into a new town or 
district one usually experiences a 
phase at which there is a jumbled 
mental impression of a number of 

known places or streets. It may come 
as quite a surprise to find that what were 
noted as two separate streets are really 
one and the same approached from 
different directions. At this stage it is a 
good idea to get out a map and weld 
these disconnected viewpoints into a pro- 
perly related system. 

The ideas conveyed by the title of this 
article, and others with them, may simi- 
larly be floating about in the minds of 
some readers, to whom it may not have 
occurred that they are all different aspects 
of the same thing. That thing is one 
that it is advisable to have tidily disposed 
in the mind, in order to make the best of 
much that appears in The Wireless World 
and elsewhere. 

" To measure is to know," said some 
great scientist (or was it a disillusioned 
housewife?), and the first scale of 
measurement, which must have been de- 
vised somewhere around the Stone Age, 
was based on equal intervals. This is 
still adopted for most commonplace 
measuring instruments, such as the foot - 
rule or the clock. Curiously enough, the 
scale constituted by the keys of a piano, 
which I believe is termed a scale of equal 
intervals, is really nothing of the kind, 
but is actually the single popularly used 
example of the second sort of scale. 

Its merits were first clearly recognised 
about 30o years ago by Napier of Mer- 
chiston (not to be confused with Napier 
of Magdala), the inventor of logarithms. 

Multiplication by Addition 

Unless schooldays have entirely faded 
from the mind, the subject of logarithms 
may perhaps be assumed to be one of 
the familiar landmarks in the city of 
knowledge. I merely remind those who 
were educated on the Classical side that 
to every number there corresponds 
another number, called its logarithm (or, 
more popularly, log) ; and that when you 
wish to multiply any two or more 

numbers you have the option of adding 
their logs. Addition being, in general, a 
less tedious process than multiplication 
as ordinarily practised, the utility of 
logarithms is obvious. 

There is one catch in it ; the memoris- 
ing of the logarithm table being quite im- 
practicable to anyone other than Mr. 
Datas, it is necessary to have a log table 
handy, and to look up in it the logs of 
all the numbers concerned, and again the 
number corresponding to the log of the 
answer. By this time you might almost 
have done the multiplication some other 
way if, as is usual, only a few 
" significant figures " were needed. 

When it is essential to have the answer 
correct to a great many figures, logs are 
still the easiest way of getting there. But 
the engineering student who uses his ex- 
perimental data, which he is unlikely to 
be sure of within r per cent., to calculate 
the result to about six places of decimals, 
deserves to be harshly blue-pencilled. 
When Sir Malcolm 
Campbell per- 
formed his record 
speed the result 
was published to 
as many as four 
decimal places, 
which implied that 
the distance was 

measured to 
moth 

of an inch and the time 

to 
50o,000th 

of a second ! Pukka engi- 

neers are usually content with a three - 
figure approximation, and log tables are 
abandoned in favour of the slide -rule. 
This is where the log system appears 
literally as a scale. The distances along 
each scale are made proportional to the 
logs of the numbers appearing on it, and 
addition is carried out simply by sliding 

_one scale along beyond another, so that 
the result is obtained without having to 
know the actual distances and (hence) the 
logs themselves. This really is a boon 
and a blessing to technical men, for they 
can read off the answer before other 
people have had time even to write down 
the data. 

"To Measure 
Is To Know,, 

By " CATHODE RAY " 

So, although looking at it, a slide -rule 
(or log) scale appears to be much less 
simple and natural than the ordinary foot 
rule (or linear) scale, there evidently must 
be some fundamental merit about it. The 
two scales are, in fact, related in the same 
way as the fundamental operations of 
addition and multiplication. Each step 
on a foot rule represents an addition of so 
much ; each step (in distance) on a slide - 
rule represents a multiplication. Steps 
backward, of course, represent subtrac- 
tion and division respectively. 

When drawing graphs to show how 
things happen people who are not 
mathematically minded always use linear 
scales. In this they are (accidentally) 
quite right when relating such things as 
distance and speed, or time and rainfall. 
But there are some things in life that work 
naturally according to a log scale ; and 

although it is pos- 
sible to plot them 
on a linear scale, 
this is a distortion 
which prevents one 
from getting a clear 
picture of the 
thing. It is like a 
map of the World 

on Mercator's Projection, which is all 
very well for making out Canada to be 
about twice as. large as the United States, 
but not for giving a true and well- 
proportioned picture of what it is sup- 
posed to show. 

At the beginning I mentioned the piano 
scale. This is so naturally a log scale 
rather than a linear one that musicians 
can't help working to it, perhaps uncon- 
scious of the fact. The human ear 
existed before Napier, and while it is 
pleased by combinations of sounds whose 
frequencies are connected by certain 
ratios, it can find no significance in any 
particular additive intervals. The musi- 
cal intervals-semi-tones, tones, and 
octaves-are logarithmic or multiplying 
intervals. An octave does not correspond 
to an addition of so much frequency ; it 
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Decibels, Slide -Rules, Logarithms and All That- 
multiplies the frequency by 2. It is 
equivalent to about 3 inches on the A and 
B scales of a io -inch slide -rule ; so 
these scales include just over 3 octaves. 
The C and D scales are over 6 octaves. 

When electrical sound -reproduction first 
began to be quantitatively studied, graphs 
showing the performance of intervalve 
transformers, loud 
speakers, etc., were 
drawn on a linear 
scale. From T,000 
to 2,000 cycles per 
second was given 
the same room as 
from o to rood, re- 
gardless of the fact 
that it is only one 
octave while the lat- 
ter is an infinitely 
large number of octaves. Now we know 
better, and always use a log scale for 
frequency. 

The vertical scale, devoted to sound or 
its equivalent in electrical units, refers 
to something of which the ear again is the 
judge. And again the ear rejects the 
linear scale, and is fitted more naturally 
by a log scale. The octave unit has been 
bagged for frequency ; the sound or elec- 
trical unit is the decibel, which is about 
a third of an octave, or 26 per cent. in- 
stead of roo per cent. If you protest that 
3 times 26 is not Too, you are hopelessly 
foot -rule minded. It may be quite diffi- 
cult, having been brought up to think ex- 
clusively in terms of additive scales, to 
get used to multiplying scales. 

-With regard to decibels, it is always 
rather helpful at first to hold on to the 
idea that one db. is about the least rise 
or fall in sound intensity that the ear can 
distinguish. I must add here that the 
ear (as interpreted by the brain) is not 
perfectly logarithmic in its action, but 
nearly so except for very loud or very 
weak sounds. 

Voltage, Current and Power Ratios 

A little trick about decibels that is apt to 
cause confusion is that a voltage or cur- 
rent decibel is a smaller ratio than a power 
decibel. This does not really mean that 
there are two sizes of decibels, like avoir- 
dupois and troy ounces ; the distinction is 
more like that between a linear foot and 
a square foot, which are respectively three 
and nine to the yard. Decibels are funda- 
mentally power ratios, and power is pro- 
portional to the square of voltage or 
current. Doubling the power is approxi- 
mately 3 db, as already stated ; but 
doubling the voltage (which implies double 
current also) means four times the power, 
and therefore 6 db. So the ordinary slide - 
rule scale, if it is used for voltage or cur- 
rent ratios, is 20 db long, and not To. 

My slide -rule bears a uniformly divided 
scale (o to ro) below the A scale, and I 
have marked it " db (P) " together with 
extra figures from o to 20 labelled " db 
(V or C)," so that when, for example, 
the result of a certain experiment shows an 
increase in signal voltage from 15 to 24, 

I cari read off not only the ratio, 1.6o 
(giving the percentage increase, 6a), but 
also the decibels, just over 4. 

When mentally converting the log scale 
of a graph into a linear one, or vice versa, 
it is useful to know one or two equiva- 
lent points. Fig. i shows the two together, 
and 2 on the upper comes near enough to 
3 on the lower to be taken as practically 

RATIOS 
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Fig. r.-Comparison of log and linear scales. 

equivalent. The correspondence of 3 and 
5 is not so exact, but useful to know. 
Almost dead opposite one another are 5 
and 7, and with these three points, and 
the ends, it is possible to construct a rough 
log scale on ordinary squared paper. 
Special log paper is obtainable, but not 
always handy. 

As we have seen, there are certain 
quantities, including some of special im- 
portance in radio, that are intended by 
Nature to be measured logarithmically. 
But even when one cannot invoke such 
high authority in defence of the procedure, 
it is sometimes a 
useful dodge for 
getting a curve 
nicely in. Suppose 
it is desired to illus- 
trate the action of 
an AVC system in 
the usual manner 
by drawing a curve 
of milliwatts out- 
put from the re- 
ceiver against 
microvolts input. 
The signal may be 
taken up to Too,000 
or even i,000,000 

Fig. 2 (a).-The 
A.V.C. curve of a 
receiver plotted on 
linear scales would 
tell one nothing 
about the behaviour 
with weak signals. 
Curve A is drawn 
with both scales 
linear ; B is plotted 
to a log milliwatt 
scale. By making 
both logarithmic (b) 
a complete picture is 
given of the action. 

curve as a whole. The best solution is to 
plot on a log scale, which gives equal 
prominence to both weak and strong 
signals (see Fig. 2). The milliwatt scale 
would be log in any case, we hope, but 
curve A shows what it looks like with a 
linear scale, too. 

There is one circumstance that rules out 
this sort of treatment, and that is when 
the quantity concerned goes to zero. 
There is no zero on a log scale. You can 
get nearly, but never quite, there. 

This is not intended to be a complete 
exposition of logs or db. as such-only a 
map of the connections-but while refer- 
ring to their advantages for graphical 
scales I may as well include one feature 
that is pretty well known and understood 
by now ; namely, that the shape of a curve 
plotted on a log scale is unaffected if the 
scale is multiplied. It merely slides 
bodily up or down. 

The linear scale, on the contrary, is as if 
an object changed shape when a telescopy 
was used to magnify it. The effect on a 
given frequency characteristic curve of 
adding a uniform stage of amplification 
appears on a decibel graph as a change in 
level but not in shape of the curve. Which 
is as it should be. It is a change in loud- 
ness but not in balance of tone. 

Actually the matter of sound is a little 
bit more complicated and controversial 
than this. But the db. scale is much nearer 
the truth than the linear sort. 
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microvolts, and if this were plotted on a 
linear scale anything less than some 
thousands of microvolts would occupy 
such a small part of the whole as ttp be 
indistinguishable. This would probably 
include the most important part of the 
diagram. 

The difficulty might be avoided by plot.. 
ting the curve in sections on different 
linear scales ; but besides being clumsy 
this would prevent one from judging the 

INSTITUTE OF PUBLIC ADDRESS 
We are asked to say that many letters have 

been received by the Acting Secretary of the 
proposed Institute of Public Address as a result 
of the note which appeared in The Wireless 
World of August z8th. All letters will be re- 
plied to when particulars of the proposed In- 
stitute are available to send out ; in the mean- 
time, et.quirers are asked to accept this inti- 
mation of the receipt of their letters. 

The Acting Secretary is Mr. L. Br Candfield 
(Ross and Robinson, Ltd.), 8, Western 
Circus, London, W.3. 
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Garden City Life 

IT has been said by somebody or other 
that even the finest invention of man 

can be put to base uses by people whose 
minds are inclined that way, and I must 
admit that there is considerably more 
truth in this statement than there is 
usually in the wisecracks uttered by our 
great thinkers. A very illuminating in- 
stance of its truth has recently occurred 
in one of our Garden Cities, those earthly 
paradises where, as Heber truly said, 
" Every prospect pleases, and only man is 
vile." 

The trouble, I am sorry to say, arose 
through the activities of one of those 
ether -hogs who persist in dragging the 
loud speaker out into the garden and 
sullying the fair evening air of summer 
with horrid swamp songs and other 
negroid noises dished up by many so-called 
dance bands. Unfortunately for the par- 
ticular ether -hog in question, a by-law has 
recently been passed against this sort of 
thing by the authorities of the county in 
which this Garden City is situated. The 
result was that after a mild protest had 
been tried without effect, the strong arm 
of the law was invoked and the offender 
received the just reward of his misdeeds, 
an injunction being obtained restraining 
him under heavy penalties from causing 
further annoyance in this manner. 

Now, as many of you may know, 
among the other pests which infest garden 
cities, as well as less exotic centres of 
population, are babies, and this particular 
place was no exception, the night being 
rendered hideous by their yells and 
screams. The vanquished loud -speaker 
owner thought, therefore, that he would 
have his own back by suing the owners 
of the more irascible infants for neglect- 
ing to fit them with suitable silencers, but, 
unfortunately for himself, he learnt that 
babies are privileged persons who are 
allowed to yell their heads off and keep 
the whole neighbourhood awake without 
incurring the wrath of the law. 

Enfants Terribles 

The next move in this little ultra -subur- 
ban drama occurred a few evenings later, 
when the twice -vanquished loud -speaker 
owner-a hardened old bachelor- 
appeared in his back garden trundling a 
smart new pram from which truly pro- 
digious infantile caterwaulings were eman- 
ating. The yells were, in fact, such as 
would be quite beyond the lung power 
of any single baby, and so twins, or 
even triplets, were indicated, this being 
borne out by the size of the pram, which 
was of unusual dimensions. The many 
and varied speculations as to the origin 
of the children which were indulged in 

Wireless World, September 18th, 1936. 

A Dastardly Plot 
FOR no apparent reason I seem to be 

pestered by babies this week, but I've 
simply got to put up with it, and so will 
you, as the following information has only 
just reached me, and the ordinary feel - 

By FREE GRID 
by the neighbours were speedily merged 
into the certainty that they had been 
obtained at a reduced price from some 
orphanage, and were being deliberately 
ill-treated in order to annoy other resi- 
dents, as the strength and consistency of 
the cries were such that no other explana- 
tion was possible. 

Needless to say, allegations of cruelty 
were quickly made to the authorities, with 
the result that the full majesty of the law 
arrived, together with an ambulance in 
charge of an officious -looking nurse, to 
remove the ill-used children to a home. 

The ill-used children proved to be bright 
young sparks. 

Before the representatives of the law could 
make their investigation and question the 
offender the nurse officiously thrust her 
arms into the pram to remove the contents 
and speedily withdrew them to the accom- 
paniment of a yell of her own production 
which completely drowned those emanat- 
ing from the pram. 

It appeared that the good lady had re- 
ceived a somewhat hefty electric shock, 
and small wonder, since it turned out that 
the pram contained an outsize in ampli- 
fiers operated from a car battery and :r 

vibratory transformer, the former also 
supplying juice to a gramophone turn- 
table and an automatic arrangement which 
kept it continually repeating a record 
which had apparently been specially made 
for the occasion. 

There was, of course, nothing for it but 
for the law to retire as gracefully as it 
could. The offender has not, however, 
got off scot-free, and at present stands 
charged with disobeying the original in- 
junction of the Court restraining him from 
causing annoyance with a loud speaker. 
As the matter is still sub judice I must not 
say any more at present. 

ings of humanity compel me to give it im- 
mediate publicity. 

As you know, it is not often that I per- 
mit myself to indulge in comments upon 
radio matters other than those of a tech- 
nical nature, but certain happenings have 
been brought to my notice which are so 
serious, involving as they do the well- 
being of certain members of the rising 
generation, that I have no option. 

As many of you may know, the danger 
of Transatlantic telephone conversations 
being overheard by unscrupulous eaves- 
droppers is prevented by a very simple 
method, the speech being " scrambled " at 
the transmitting end and duly " unscram- 
bled " at the receiver. I do not propose to 
go into the technical details concerning the 
method by which the scrambling and un- 
scrambling are done as, for one thing, the 
P.M.G. wouldn't like it, and my respect 
for authority prevents me from flouting 
his wishes in any way. It must therefore 
suffice for you to know that this scrambling 
process exists. If you listen to it you will 
find it strangely reminiscent of certain 
Oriental languages. 

Now, quite naturally, the Transatlantic 
telephone service is used considerably by 
stockbrokers, book -makers, and other col- 
lectors of our superfluous cash, and there 
are many evilly disposed persons who 
would be in a position to make a consider- 
able amount of ill-gotten money were they 
only able to overhear these conversations 
and the important financial secrets which 
they contain. 

" The plot was whispered to me over 
the 'phone." 

It would be well-nigh impossible for 
anybody to construct a successful " un - 
scrambler " without obtaining the neces- 
sary blueprint from the G.P.O., but, alas! 
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such is the waywardness of human nature 
that realisation of this fact has not pre- 
vented a great deal of misplaced ingenuity 
from being applied to the solution of the 
problem and, if the details of the plot that 
were whispered to me over the telephone 
hold any truth, a truly diabolical solution 
has been found. 

In brief, a gang of unscrupulous 
hangers-on of our stock exchanges have 
got together and put up the necessary 
capital for the adoption and upbringing 
of a large number of babies, and these hap- 
less infants have been incarcerated with 
their nurses in a large country mansion 
surrounded by a high wall which is 
situated somewhere in the Home Counties. 
A wireless receiver has been installed 
which is permanently tuned to one of 
the main Transatlantic wavelengths, and 
this feeds its output into loud speakers 
which have been lavishly distributed all 
over the house and grounds. 

The idea, of course, is that.by constantly 
hearing this " scrambled " speech and 
nothing else-for all the nurses are deaf 
and dumb-the wretched infants will 
adopt it as their normal language just as 

W ell®02. 
Wo IlCl 

ordinary children grow up to speak the 
language of their parents through hearing 
it constantly used in their presence. After 
the children have reached a sufficient age 
for this language to be indelibly impressed 
upon their young minds, they are to be 
taught English by normal methods and 
will naturally be in a position to interpret 
the " scrambled " speech for their heart- 
less captors. 

Of course, all this will take considerable 
time-several years, in fact-but the 
people responsible for these dastardly do- 
ings are quite prepared to wait for the 
final harvest which, when it is reaped, 
will be truly abundant. 

I can, of course, only present to you 
these facts as they have been given to me 
in the hope that ;f any of you living near 
a large, secluded mansion should see or 
hear of anything suspicious, you will let 
me know at once. Needless to say, if any 
of you receive a tempting offer for your 
offspring you should communicate with 
the nearest police station, since, I am in- 
formed, these rogues are on the alert to 
approach parents in the early morning 
after a particularly bad " teething " night. 
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t Topics 
Men's Association 
cent formation of a 
ss factory workers' 
the U.S.A. has been 
y a movement towards 
hensive association to 
1 types of radio ser - 

c Goes One Better 
story of the farmer 

used loud speakers dis - 
lut his field and con - 

powerful set in order 
le crows has been told 
nauseam. The story 
-rived again, this time 
nark, but in this case 
stead of crows. 

riss Broadcasting 
Chief 

>er 1st there will be à 

cycles per second, the pictures 
will be so coarse in definition 
that they will not be worth 
looking at. 

Women Listeners 
Predominate 

SURPRISING figures have 
just been published by the 

Columbia Broadcasting Co. of 
America as a result of a recent 
survey of its radio audience. It 
appears that, contrary to the 
state of affairs existing m 
ordinary life, women do far 
more listening than men. Actual 
figures show that in the after- 
noon 64 per cent. of the radio 
audience are women, this de- 
clining to 53 per cent. in the 
evening. 

Educational Opportunities 
DURING the last few weeks 

MOUTHPIECE OF THE G.P.O. 
Mr. J. H. Brehner, M.B.E., 
formerly Press Officer, has been 
appointed to the newly -created 
post of Controller of Press, 
Information and Publications 

to the General Post Office. 
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Letters to the Editor 
New AVC Circuit 

YOUR readers may not realise that it is 
possible to devise an amplified AVC 

circuit to work with a straight set with 
the tuned circuits earthed. The circuit to 
which I refer is a modification of that used 
in the " Q.A. Super." I have never seen 
it described before, though it will be re- 
markable indeed if I am the first to have 
thought of it. It appears perfectly satis- 
factory in operation. 

listener was of average height. Knowing 
that the average person is a I -wave reson- 
ator at about 3.66 metres (sound broadcast 
is on 7.24 m., the 2nd harmonic of which 
is 3.62 m.), it would be interesting to know 
if any of your readers have had the same 
experience and to what conclusion this 
brought them. 

It may not be out of place to mention 
that, though it is a dangerous experiment 
to play with, the average person standing 

near an aerial work- 

AVC circuit described by Mr. W. J. Cluff. 

With the detector circuit shown in 
the diagram, the point A is at a 
positive potential with respect to earth 
when HF voltages are applied. This 
positive potential is applied through a 
filter to the grid of the valve V, fed from 
a separate HT supply. By means of re- 
sistances Ri R2 its cathode is given such 
a potential that no anode current flows until 
A is at the potential corresponding to the 
input at which the AVC is required to 
start acting. When anode current flows 
the voltage developed across R3 in the 
cathode lead is used for bias purposes. In 
order that the AVC line shall not be initi- 
ally positive, two resistances R4 R5 are in- 
troduced, when the voltage drop across R5 
becomes equal to that across Rz. These are 
most simply adjusted to the values exactly 
required by noting the anode current of a 
controlled valve in the absence of a signal 
and altering R4 or R5 until it reaches the 
value known to be correct. 

Maidenhead. W. J. CLUFF. 

U.S.W. Reception Experiences 
DURING the tests and experiments 

carried out on the receiver units of the 
new Scott Sessions Ultra Short-wave Trans - 
receiver apparatus, the following effect was 
apparent. 

The Alexandra Palace sound transmis- 
sions were being received on the 2nd har- 
monic (presumably) at unbearable strength 
on the 'phones. The writer and other en- 
gineers of the development department 
noticed that the signal strength varied 
according to the position of the listener if the 
set was not being carried by him. 

The strength went to a maximum at a 
certain distance and direction from the re- 
ceiver, and was very weak or blocked out 
when the listener and the receiver were in 
a line parallel to the Palace. 

The effect was more prominent if the 

Russell Effect 
WE are more than interested in the 

radio phenomena quoted by your 
correspondent, Mr. G. J. Russell. 

We have been aware of this and similar 
effects for the past two years, and have been 
endeavouring to take advantage of them 
with a view to getting noise suppression and 
high speed AVC on those wavebands where 
noises are such an impediment to com- 
munication. 

We have reached a point where we would 
have taken out patents, but now the matter 
has come to light our experiences will be 
recorded for what they are worth. 

In general, our 
first effects were 
much the same as 
your correspondent 
quotes. In addi- 
tion, 5 -metre trans- 
missions by North 
London amateurs 
which were pre- 
viously inaudible on 
a super -regenerative 
receiver came in 
very strongly when 
a simple detector 
and LF set, tuned 

ing on 3.66 m. may 
(with medium power 
on the aerial) light 
wave - meter lamps 
in his abdominal 
region, where there 
would be a current 
maximum. If he 
feels like taking 
more risks (and 
there are risks) when 
using higher power, 
he can even expect 
a neon tube to light 
on applying it to his 
ear or nose, due 
to the potential 
maxima being de- 
veloped at t h e 
extremities of the 
human aerial. 

P. K. CHATTERJIA. 

The Editor does not hold himself 
responsible for the opinions 

of his correspondents 
1 

in with the effects quoted above. Experi- 
ments were being carried out with a simple 
super -regenerative receiver (which we see 
has been dubbed the " Minute Man " in 
America). This receiver had a LF ampli- 
fier attached giving some 4o db. gain and 
capable of 24 watts of undistorted output. 
Whilst adjusting this for super -regeneration 
we were agreeably surprised to hear Radio 
Normandie 269.5 kc/s at almost the full 
output of the set. 

The point to note here is that no aerial 
was attached to the set, and no aerial of 
any kind was within thirty yards. 

The amplifier and power supply were 
very well screened, HF chokes and con- 
densers were also incorporated as this 
equipment performs various other duties 
when required. 

When it is pointed out that the transmis- 
sion was noise -free and moderately free 
from distortion at a site where Radio Nor- 
mandie on all normal types of reception 
is almost obliterated with noise, this 
represented an advance if the mode of 
operation could be ascertained and " pinned 
down." 

During the days that followed many 
stations were received at intervals from all 
parts of the world, and widely differing 
fundamentals. For instance, GJG turned 
up within a division or so of Radio Nor- 
mandie setting. 

A sudden inspiration on our part traced 
the effect to be simultaneous with the use 
(in another building close by) of an auto- 
matic tuning circuit using a biased oscillator 
similar to the one used by Murphy in their 
self -tuning set. No doubt the fundamental 
of this oscillator and its harmonics (we know 
what bias does to oscillators) were beating 
with the various transmissions to give a 
" Russell Intermediate Frequency " which 

Arrangement of the receiver 
to 4o -metre band 
and in an oscillating condition, was switched 
on. Loud speech was available on both re- 
ceivers simultaneously. The quench noise 
was heard in the loud speaker employed with 
the det-T.F set, whilst strong speech was 
coming in, and on neither set did there 
appear to be any silent point, i.e., " hole 
in the mush." The signals were of such 
strength as normally produced speech on the 
super -regenerative receiver with a quiet 
background. 

Shortly after these effects had been 
noted a second effect was observed under 
different conditions, which we believe fits 

used by Messrs. Search and Edwards, 

travelled through space to be demodulated 
in our antenna -less super -regenerative set. 
Since the radiating receiver was also in the 
same high noise field, the noise suppression 
must be attributed, we thought, to the 
super -regenerative. Acting on these lines 
we made up a receiver on conventional 
lines, employing tuned HF frequency 
changer and super -regenerative second de- 
modulator. This implies IF of zo mega- 
cycles or more, in order to get the benefit of 
the second super -regenerative demodulator. 
No IF amplifier is used, thereby a filter 
twixt a frequency changer (ist det.) and 
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Letters to the Editor- 
super-regenerative stage. It works, and we 
believe, time and patience permitting, we 
shall get the " bugs " out of it. 

C. J. SEARCH. 
P. A. EDWARDS. 

" The Beedle Effect on Ultra Short 
Waves " 

THIS is, of course, the same as the 
Russell effect, vide July 31 issue, only 

about eight years older, for I first gave 
demonstrations of these and other interest- 
ing effects during the autumn of 1928. By 
using a pentode detector and screen grid 
quench it is possible to dispense with the 
external oscillator, and thus extend the 
capabilities of reception. On several occa- 
sions during the past three years, whilst 
lecturing at the University of London 
Goldsmiths' College, I have shown the 
possibility of the reinversion of transatlan- 
tic telephony (not new by about five years) 
and the reception of Continental broadcast 
programmes. It is amusing to note that on 
March 29, at 2335, G5HF and I (G6OW) 
attempted duplex working. He reported 
me as being in the middle of the Radio 
Normandie programme, whilst he was in 
the middle of high-speed Morse stations. 
However, on the serious side, I have a num- 
ber of things to say and questions to ask. 

Recently I have been working on a 
series of detailed 5 -metre experiments with 
G5HF, being on the air from woo to woo 
nearly_ every day for a fortnight, and have 
noted some very curious effects. 

r. Periods when both our receivers 
would " go quiet " for no apparent reason. 
Adjustment failed to rectify. 

2. Mysterious signals that increased the 
quench with, in some cases, pure CW in the 
middle of EW and sometimes BR. Sharply 
tuned (unusual when using super -regen). 
Sometimes rhythmic (a) r burst per 4 sec., 
(b) 8 per second, (c) 24 per second, and 
on Sunday, July 4, built another super- 
regen. receiver without quench coils-same 
result. Built another, using mains valves 
-same result. Twice I have noted high- 
speed fading! 

By careful adjustment it is possible to 
cover the zo- and 40 -metre amateur band 
with good CW and fone signals, but how 
is one to determine when reception is due 
to supposed harmonics or Mr. Russell's 
superhet principle? 

Extracts from my log : - 
March 8: 2140 GSJW clg Test, R5-6. 

2235 G6Gi, saying he was only using 1.5 
watts, R8. 

May 24: 0945 G5JA, of Cambridge dg 
on fone and stg bi for a call on 40 metres, 
R9, QSA5. 1005 G5QO ses QRM to G5PT, 
R7-8. row G2QY giving congrats on new 
hamship to another station, ?G2XN. 

And so on. I have heard clear, loud 
signals of amateurs from Scotland to 
Southampton and from Bristol to Essex on 
5 metres, and having in some cases 
removed the quench valve and turned off 
the oscillator. I cannot think it would be 
harmonics, and I know it cannot be super - 
het. But the signals come in. 

In conclusion, may I ask where all the 
5 -metre people have gone, and for the 
benefit of those interested in reception on 
this band that xmitters when on the air 
would state their location and the fact that 
it is a 58 mc. transmission. 

There is much interesting work here. 
ALBERT L. BEEDLE, 

Morden, Surrey. G6OW. 

Can the Short Waves 
NOTES FROM A LISTENER S LOG 

WITH the advent in six weeks' time 
of a regular public television ser- 
vice, the first in the world, there 

will be plenty of opportunities for the ama- 
teur to indulge in ultra -short-wave propaga- 
tion studies, especially for those of us who 
live within one hundred miles or so of 
London. 

An interesting article' on this subject has 
already appeared in this journal, but I do 
not think that it would be out of place also 
to recount my experiences whilst receiving 
the Alexandra Palace vision and sound 
signals at Epsom. 

A single -valve triode-hexode (X31) con- 
verter was used in front of a commercial 
six -valve all -wave receiver working from 
the DC mains, which, incidentally, are of 
the mercury -arc type. These are adequately 
smoothed before reaching the receiver by 
means of the primary of a " mains-trans- 
forri er " plus a 4-mfd. condenser. It is 
amusing to note that quite high AC voltages 
-mainly at 150 c/s-can be obtained on 
the idle secondary windings of this trans- 
former. If desired, a metal rectifier may be 
used in conjunction with these secondaries 
to obtain really free grid bias. 

To return to the U /SW converter. Ex- 
periments were first made to discover the 
most suitable IF frequency by switching the 
all -wave superhet. receiver from one band 
to another. 

It soon became apparent that a good com- 
promise performance was obtained when the 

" Television and the Aerial." Wireless World, 
Aug. 28, 1936. 

receiver was tuned to, roughly, 3.75 Mc /s 
(8o in.), but complete freedom from pulling 
between the oscillator and hexode sections 
of the X31 was not obtained until frequen- 
cies of 7 Mc/s (40 m.) or higher were used. 

An initial oscillator drift of 150 kc /s was 
also noticed during the first minute or so 
after switching on, but after this the oscil- 
lator frequency became quite stable, and 
good signals were received from Alexandra 
Palace on 7.2 metres throughout the com- 
plete transmissions without retuning after 
the initial period of warming up. 

Aerial Experiments 

At first the ordinary outside inverted L 
aerial was used, with fair results, but dis- 
tinct fading was noticed every time a 
" Southern " electric train passed on a near- 
by line, the down trains from London ap- 
pearing to give the greater effect! 

It was obvious, of course, that these ver- 
tically polarised transmissions . would be 
better received on a vertical aerial, so, after 
considering the merits and demerits of 
various arrays, it was decided to put up 
a vertical " Kirke " aerial, comprising a 

À uppermost section 8ft. 6in. long coupled 
to a lower #A section rift, 6in. long by means 
of a " postage stamp " 0.00005 mfd. con- 
denser. A lead-in an odd quarter -wave 
long was taken away at right angles from 
the bottom of the ¡a. portion to the receiver. 
All the other arrays considered required 
either too much space or too many insu- 
lators. 

AN ACTIVE SCHOOL STATION.- 
For many years Warwick School has 
shown a keen interest in wireless ; 

its radio society has now been 
granted full facilities for trans- 
mission on the amateur bands. On 
the left are seen the short-wave and 
broadcast receivers and key, while 
the other photograph shows the 
transmitter, which is at present 
working on 7,15o kc s ; reports of 

reception are welcomed. 
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The results on the new aerial were con- 
siderably better, and, furthermore, the ad- 
vent of Southern trains no longer produced 
fading. Car -ignition interference was not 
serious, but was audible at intervals ; the 
situation is, however, remote from a main 
road. 

Apart from this slight blemish, reception 
on the " Kirke " aerial was on a par with 
daylight reception of Brookmans Park. 

Reverting now to our fortnightly study 
of short-wave conditions, one notes in 
general a slight but definite trend to autumn 
conditions on the lower frequencies, though 
the higher frequencies are still, so far, put- 
ting up a summer -time performance. 

For example, at 10.3o p.m. on Saturday, 
August 29th, W 1XK on 9.57 Mc / s was a 
fair, deeply modulated signal, giving a 
pianoforte recital. Unfortunately, no com- 
parison with W2XAF was possible, as this 
station was blotted out by a very strong 
signal from LKJi. 

A little earlier in the evening W3XAL on 
17.78 Mc/s had been quite good, so also was 
W8XK on 15.21 Mc/s at 10.3o p.m. 

An audible signal from W2XE was inter- 
cepted on 21.52 Mc/s at 3 p.m. on Sunday, 
August 30th, but only poor signals were 
obtained on this occasion from VK2ME later 
in the afternoon. 

Later on the Sunday, W8XK was fairly 
good on 15.21 Mc/s, and after midnight 
COCH, Havana, was fair, and better than 
W2XAF on a near -by channel. Very good 
results, indeed, were obtained from W2XAD 
late on the following Tuesday and Wednes- 
day evenings during the special transmis- 
sions for the Walker Cup broadcasts, and 
fairly good results were also obtained from 
W3XAL and W8XK, but neither of these 
stations was as strong or stable as W2XAD 
on his European beam. 

Some very good programme value recep- 
tions, better than that obtainable from 
Berlin on either the medium or long waves 
at the time, was obtained from all the four 
Zeesen transmitters-DJE and DJB for the 
East, DJL for Africa, and DJQ for South 
America, during the midday and afternoon 
period on Sunday, September 6th. 

Fair results were also obtained from PHI 
on 17.75 Mc/s during the afternoon, and 
VUB, Bombay, on 9.565 Mc/s, also gave 
moderately good signals at 5.55 p.m. 

Strong Japanese Signals 
A feature of Sunday, however, was the 

outstanding performance of several stations 
using very high frequencies. JNN Tokio 
on 19.5 Mc /s (approx.) was a terrific signal 
nearly all day, and signals were heard on 
frequencies up to 23 Mc/s. 

Conditions were similar on Monday, Sep- 
tember 7th, and coincided with the meridian 
passage of two large groups of sunspots ; at 
8 p.m. on this day LSE Buenos Aires on 20.5 
Mc /s was as strong as I have heard him 
since 1927 /29. 

Good results from W3XAL and both 
W2XE and W8XK on the 15 megacycle 
band were obtained on Tuesday evening, 
September 8th, and at 1i p.m. strong 
signals were the order of the day from 
W IXAL Boston on 11.79 Mc /s. 

New stations heard well during the week 
were HIN, Trujillo City, giving announce- 
ments in English on 11.28 Mc/s at about 
10.40 p.m., and further tests by OLR Pode- 
brady on 15.23 Mc is last week, and 
11.76 Mc/s this week at 9 a.m., 5 and 8 p.m. 
daily. 

ETHACOMBER. 

Wolll 1 

Notes on Contrast Expansion 
METAL AND CARBON LAMPS IN COMBINATION 

By GERALD SAYERS 

THE problems associated with con- 
trast expansion are in practice those ' 

of other attenuators, while if the 
usual conditions of constant input resist- 
ance are aimed at there is a ready means 
of estimating the 
probable degree of expansion. 
We have to re- 
member first that 
in using the decibel 
unit we refer here 
to a ratio of loud- 
ness between the 
highest and lowest 
degree of expan- 
sion and that this 
has to be added to 
the normal maxi- 
mum programme 
variation. If we 
take any ordinary set and operate the 
volume control manually the range of 

` Expansion," so to speak, of a low-level 
signal such as " Bow Bells " is some 6o 

decibels from the 
threshold of hear- 
ing to full undis- 
torted output. 

What we are 
trying to do is to 
make a similar 
movement over a 
narrower range , 

t h e movement 
being controlled by 
t h e programme 
level itself, and 

such action is to be very roughly the re- 
verse of that done at present manually by 
the control engineer at the transmitting 
end of the chain. Bearing in mind the 
upper limit of undistorted output set by 
the last valve, and the lower one of in- 
audibility, then some io db. is the 
greatest extra range that can normally be 
applied. 

Another reference to our manual con- 
trol demonstrates that the " wick " of any 
ordinary set will not bear much turning 
up on loud passages, also that a propor - 

R1 

e 
L 

Ii 
Rs 

r 
R1 

Fig. 2. The equiv- 
alent circuit of 

Fig. t. 

Fig. t. The bridge 
type of volume - 
expansion circuit. 

Resistance in ohms. 

Cold. Hot. 

Ll carbon filament 
L2 
L3 metall 
L4 
Rs speaker 

8.2 
8.2 

12.2 
12.2 

5.2 
5.2 

19.2 
19.2 

10 ohms 

tion of the available power must be sacri- 
ficed to operate the contrast device (the 
latter may be visualised as a permanent 
volume control across the loud speaker 
which one is unable to open fully out). 

We can now call maximum desired at- 
tenuation Ar and minimum A2, and A2 - 
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Ar is to be ro db. The bridge arrange- 
ment (Fig. 1) which has been recently de- 
scribed can be re -drawn as a lattice -type 
attenuator (Fig. 2) terminated in a char- 
acteristic resistance Rs. To meet possible 
criticism it must be admitted that the 
speaker impedance (Rs) is not a constant 
quantity for all frequencies; but that point 
is beyond the scope of the present in- 
vestigation. Call Rs HI ohms. 

Taking Ar (minimum volume) the 
problem now is : "What are the values of 
the resistance elements of a lattice -type 
attenuator to give io db attenuation and 
to have a characteristic of ro ohms? " 
Cr and C2 are constants for this type of 
network for a given attenuation in db. 

CI is 0.5194 
C2 is 1.925 

each of which have only to be multiplied 
by the characteristic resistance (Rs) 

then RI is ro x 0.5194= 5.2 ohms 
R2 is Io x r 925 =19.2 ohms 

Taking A2 (maximum volume, mini- 
mum attenuation) in a similar way but for 
20 db (2o - ro = ro) and our constants for 
zo db 

CI is 0.8183 
C2 iS 1.222 

then RI is To x o.8r83= 8.2 ohms 
R2 is 10 x 1.222 = 12.2 ohms 

It will be observed that the resistance of 
one pair of arms should be rising while the 
other pair is falling, from which it might 

Fig. 3. Use of lamps with both positive and 
negative temperature coefficients in a volume 

expansion bridge. 

seem that a rather more elegant attenua- 
tion network might be constructed having 
lamps (or lamps shunted by resistances or 
filters) possessing either rising or falling 
temp. characteristics -a combination of 
metal and carbon filament lamps -in all 
arms of the bridge as re -written in Fig. 3 

and shown in the table. Such an arrange- 
ment will' present an approximately con- 
stant impedance to the applied set output 
and give an expansion of ro db beyond 
the usual maximum modulation (say, 35 + 
10=45 db). 

1 " Design of Constant Resistance Networks." 
T. S. Rangachari. Wireless Engineer, Nov., 1934. 
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THE first of a series of 
representative pro- 
grammes to be broad- 
cast from different 

continents will be heard by 
Regional listeners at 9 o'clock 
on Sunday and has a duration 
of half an hour. " Inter- 
continental Programme No. 
1 " comes from the U.S.A., 
and will be presented 
by the National Broadcasting 
Company of America and 
the Columbia Broadcasting 
system. At the opening of 
the programme vvi11 be heard 
the majestic roaring of the 
famous Falls of Niagara, and 
this will form a prelude to the 
first section, which is devoted 
to Indian music. Two Iroquois 
War Songs are to be chanted 
by Chief Jesse Cornplanter, of 
the Seneca Indians, direct 
descendant of the great Chief 
Cornplanter, who was a great 
power among the Iroquois ; 

accompaniment is provided by 
a flute, shell rattles, tom-toms 
and Seneca singers. Part II 
deals with old traditional Cow- 
boy songs of the range " The 
Streets of Laredo " and " Roll 
Out, Cowboys " being con- 
trasted with a modern de- 
scendant. 

The third section deals with 
Negro music, past and present, 
and finally comes a selection of 
Anglo-American music which 
includes an old song, " Sour - 
wood Mountain," sung to the 
accompaniment of a dulcimer. 
The programme ends to Lamar 
Stringfield's " Cripple Creek " 
from his orchestral suite, 
" From the Southern Moun- 
tains." 

DIRLETON 
EREC"-ED in the thirteenth 

century by the Norman family 
of De Vaux, and partly de- 
stroyed in the War of In- 
dependence, owned succes- 
sively by Haliburtons and 
Ruthvens, alternately besieged 
and banqueted in, the Castle of 
Dirleton provides the subject 
for a Regional broadcast at 
9 o'clock on Wednesday. Re- 
layed from the Castle itself, 

this broadcast is the third of a 
series of " Castles in Scot- 
land," and takes the form of a 
story in narration and recon- 
structed scenes from the past. 
It is compiled by Dr. W. 
Mackay MacKenzie and the 
music has been written by 
John Gough, who will also pro- 
duce the programme. 

SCRAPBOOK 
" SCRAPBOOK for 1901," 

which will be presented and 
produced by Leslie Baily and 
Charles Brewer, the joint 
authors, was originally down 
for broadcasting in January 
last, but was postponed on 
account of King George's 
death. This is the last of the 
present series of "Scrap- 
books," but the B.B.C. has 
arranged with Leslie Baily for 
a new series to be produced 
between October, 1936, and 
September, 1937 

In this edition one of the out- 
standing glimpses into the past 
will be that of the Marchese 
Marconi and the late Mr. G. S. 
Kemp, who, thirty-five years 
ago, carried out the first trans- 
mission of wireless signals 
across the Atlantic. 

The programme is timed for 
8.1o on Thursday, when it will 
be radiated Regionally. 

ROMANCE OF THE SUEZ 
CANAL 

FELIX FELTON, the brilliant 
young B.B.C. producer who 
was entrusted for the first time 
with the Round -the -World pro- 
gramme of Christmas Day, 
1935, is to do another high - 
spot broadcasting this (Friday) 
evening, when a programme 
designed by himself and deal- 
ing with the story of the Suez 
Canal will be broadcast in the 
Regional programme at 8.Io 
under the simple title of " Fer- 
dinand de Lesseps." 

The story, revolving about 
the central figure, de Lesseps, 
tells how for four years the 
plans of the great project were 
constantly modified until in 
1858 a company with a capital 
of two hundred million francs 

Lí 
H.M. Irish Guards 
will broadcast 

to -morrow. 

was formed. Eleven strenuous 
years passed, the apparently 
impossible was achieved ; the 
Suez Canal became one of the 
main arteries of world trade. 

.4, 

PROMS. 
RELAYS from the Promenade 

Concerts continue each night 
this week, and the item 
selected for this evening at 8.55 
is Beethoven's " Eroica." On 
Saturday at 8.3o (Reg.) Lisa 
Minghetti will be heard in the 
Max Bruch Violin Concerto 
and the Symphony will be 
Beethoven's No. 5 in C Minor. 
On Monday the Wagner con- 
cert is devoted to " Parsifal," 
and will include the Prelude, 
Grail Scene and Finale. 

Tchaikovsky's Sixth Sym- 
phony (the " Pathétique ") will 
be broadcast at 8.45 (Reg.) on 
the following day and then on 
Wednesday (Nat.) there will be 

tcner 
ut standinl 

IRISH GUARDS BAND 
ALTHOUGH it is more than a 

year since Colonel A. G. C. 
Dawnay relinquished the post 
of Controller of Programmes at 
the B.B.C., he still takes an 
active interest in wireless enter- 
tainment, and as officer com- 
manding H.M. Irish Guards 
the permission granted by him 
for a broadcast by the Band of 
the Battalion to -morrow (Sat- 
urday) is something more than 
a mere courtesy act. Colonel 
Dawnay is still to be seen now 
and then in the corridors of 
Broadcasting House. The 
Band's performance on Satur- 
day between 6 and 7 o'clock 
(Reg.) will be conducted by 
Lieutenant J. L. T. Hurd, who 
is Director of Music to the Irish 
Guards. As an offset to the 
instrumental part of the pro- 
gramme solos will be sung by 
that old favourite of broadcast- 
ing, Norman Williams (bass). 

FISHING. FOR SOUND with a microphone. This picture was taken 
on the occasion of a previous relay of the voice of Niagara, which 

will again be heard in the Intercontinental Programme on Sunday. 

a Brahms concert, when 
Szigeti will be the soloist in the 
Violin Concerto in D. A fea- 
ture of the concert of Russian 
music on Thursday will be the 
second appearance at the 
Proms of Nicholas Medtner, 
the Russian composer -pianist, 
who will play his Second Piano 
Concerto in C Minor. The 
programme is to be radiated on 
National at 8 o'clock. 

A NOVELTY IN SPORT 
THE Six -Day Cycle Race, 

which has for some years past 
enjoyed great popularity on 
the Continent, is to be intro- 
duced to England at the 
Wembley Pool Stadium this 
month. The teams, entered 
by various countries, are not 
representative of those coun- 
tries, as, for instance, an 
Englishman is riding for Hol- 
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for the 
Dadcasts at Horne and Abroad 

land and a Dutchman for 
England. Mr. J. E. Holds - 
worth, who described the 
Herne Hill Cycle Rare, will 

Orde and the Eight Step Sis- 
ters. This show attracted the 
attention of a B.B.C. talent 
scout. The result was that 

A SCENE from the stage version of Edgar Wallace's play ' The 
Calendar." Adapted for broadcasting by Barbara Burnham and 

produced by Val Gielgucf, it will be heard on Monday and Tuesday. 

give a commentary on the 
opening of the race at 10.30 on 
Monday evening (Nat.). This 
should be a new sensation for 
English listeners and should be 
welcome as a novelty. 

OUTSTANDING PIANOFORTE 
RECITALS 
THE first of two outstanding 

pianoforte recitals, both on 
National, is to be given this 
evening at 7.30 by Irene 
Schauer, who will include in 
her programme the Beethoven 
" Waldstein " Sonata. 

The second recital (timed for 
9 o'clock on Sunday) will be 
given by Moiseiwitsch, who 
was given such a thunderous 
reception at the Promenade 
Concert last Tuesday. He 
will play two Preludes and the 
Sonata in B flat Minor by 
Chopin. 

A STAR " FIND 
IN the early months of this 

year Sidney Chasid and his 
Band were appearing in the 
cast of a variety show at a 
cinema in Kingston -on -Thames 
which included Florence Old- 
ham, Harold Ramsay, Beryl 

Sidney Chasid was offered an 
engagement at Broadcasting 
House, where he made his 
début before the microphone 
on June 23rd. He has now 
been given a second engage- 
ment and will be heard in the 
National programme on Thurs- 
day at 5.15. 

OPERA ABROAD 
To the student of contem- 

porary opera " La Leggenda di 
Sakuntala," by Allano, should 
provide more than a little in- 
terest. Allano is one of the 
finest of present-day composers 

HIGHLIGHTS 
FRIDAY SEPTEMBER 18th. 

Nat., 8.10, B.B.C. Dance Orchestra. 
8.55, Prom. 10.10, " Down to the 
Sea in Ships " : Talk by Arthur 
Cargill. 

Reg., 7.30, Northern Music Hall 
from Sheffield. 8.55, Celebrity 
Trio. 9.20, Comic Opera. 

Abroad. 
Vienna, 8.20-10, " Algira "-Two - 

Act Opera by Verdi. 

SATURDAY, SEPTEMBER 19th. 

Nat., 6.50, Theatre Orchestra. 
8, John Watt tells " The Full 
Story." Music Hall. 10.30, 
B.B.C. Orchestra (C). 

Reg., 7.30, Albert Whelan in 
" That Reminds Me." 8, Reah 
Sadowska (pianoforte). ¶Prom. 
9.35, The Continentals. 

Abroad. 
Sottens, 8.35, Debussy Festival 

Concert. 

SUNDAY, SEPTEMBER 20th. 
Nat., 7.45, Federation of Festivals: 

talk by C. Armstrong Gibbs. 
9.30,Theatre Orchestra. 

Reg., 5.0, " Voices of the People." 
7.55, Presbyterian Service. ¶Owen 
Nares Appeals. 9.30, London 
Mozart Orchestra. 

Abroad. 
Munich and most German Stations. 

8, Classica! Concert (Mozart, 
Liszt, Debussy, etc.). 

MONDAY, SEPTEMBER 21st. 

Nat., 7. B.B.C. Dance Orchestra. 
Federation of Festivals. 

8, Prom. ¶Variety compèred by 
Brian Michie. 

Reg., 7.30, Alfredo Campo!: Trio. 
¶The Calendar. .9.15, Anona 
Winn and he, Winners. ¶Re- 
cital. 

OF THE WEEK 
Monday, Sept. 21st (continued). 

Abroad. 
Berlin, 8.10, " Money Sangs " and 

Melodies about Money. 

TUESDAY, SEPTEMBER 22nd. 
Nat., 6.25, Leslie Bridgewater 

Quintet. 8, Fictional Fame on 
Parade : A Satirical Revue of 
Best -Sellers. ¶The Callender. 
10.10, B.B.C. Orchestra (C). 

Reg., 7.30, George Scott -Wood and 
his Six Swingers. 8, Talk : Tame- 
ness in Birds by Tom Harrison. 
¶Karl Caylus Players. 

Abroad. 
Radio -Paris, 8.30, From the Opera. 

WEDNESDAY, SEPTEMBER 23rd. 
Nat., 6.30, " Talks in French " by 

M. E. M. Stephan. ¶B.B.C. 
Military Band. Gerald Kasses 
(bass baritone). 8.55, Al 
Collins and his Dance Orchestra. 
¶Theatre Orchestra. 

Reg., 7.30, The Tudor Singers, 
conducted by Cuthbert Bates. 
8, " Patricia Brent. Spinster " : 

A Comedy. 
Abroad. 
Frankfurt, 8.45, A Beethoven Con- 

cert with piano. choir and 
orchestra. 

THURSDAY SEPTEMBER 24th. 

Nat., 6.23, Talk by John Hilton. 
Wrom. ¶9.5, The Roosters. 
9.20, Forthcoming Changes in 
Programme Timing. By the Con- 
troller of Programmes. 

Reg 7.30, Problems of Non -Aryan 
Refugees : Talk by the Bishop of 
Chichester. ¶B.B.C.Orchestra 

Abroad. 
Warsaw, 7.40, Unfamiliar Ballet 

Music. ' 

from the technical point of 
view and he is a teacher of his 
craft. This opera, which is 
presented in three acts, is 
founded on an Indian legend, 
and will be radiated at 8.45 on 
Sunday from Rome, and then 
again from Milan on Tuesday 
at the same time. 

m 
TELL IHE WORLD 

SOMETHING new in the line 
of talks has been evolved in 

Swedish broadcasting. A series 
under the somewhat pugilistic 
title of " Straight from the 
Shoulder " is to be launched 
on Sunday at 9.3o. Great 
hopes are entertained by the 
broadcasting authorities for the 
success of these talks, as they 
will offer prominent personali- 
ties an excellent opportunity to 
speak their opinions very 
frankly on the topics of the 
day. THE AUDITOR. 

SCRAPBOOK.-A picture taken on Signal Hill, Newfoundland, 35 years ago, which shows Mr. Marconi, on 
the extreme left approaching his assistants as they wrestle with the aerial -carrying kite which made their 

epoch-making experiment possible. 
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RANDOM RADIATIONS 
By "DIALLIST" 

A Televisiomaniac 
AN old friend of mine who is a still older 

hand at wireless has recently become 
what I can only describe as a television 
addict. No viewing booth can be opened, 
no demonstration staged without his arriv- 
ing at the earliest possible moment and 
leaving at the latest. He babbles o' time - 
bases and o' cathode-ray tubes as Sir John 
Falstaff once babbled o' green fields. But 
lie also grouses, as it is the prerogative of 
every native of these Isles to do. He 
doesn't grouse about television itself ; far 
from it; television is to him a kind of de- 
lectable ointment in which there can be 
no fly. 

What then, the reader may ask, is biting 
this old friend of yours, O Diallist? Just 
this. He objects and objects strongly to the 
fact that the Press, despite the warm wel- 
come (and the wonderful publicity) that it 
gave to television, has ventured to remark 
mildly, here that perfection in technique has 
still not been attained ; there that to own a 
televisiorr receiver one must have a respect- 
able bank balance -or be of the kind to 
whom overdrafts are lightly granted. 

Are We Playing Fair ? 

" Why," says he, "should they harp on 
--or even mention -the shortcomings of 
television in these, its infant, days? They 
didn't point out in 1922 that wireless re- 
ceivers (and transmitters, too, for that 
matter) distorted pretty badly. When 
three -valve sets cost about £49, they didn't 
try to make out that wireless was a rich 
man's hobby. Why, then, say that for 
some time television must be a hobby for 
the few and that it is still not so good as 
it might be, 'and eventually will be? " 

There are lots of good reasons. First of 
all the mechanical and electrical reproduc- 
tion of sound was in a pretty elementary 
state when broadcasting began. The ob- 
vious standards of comparison were the 
gramophone and the telephone. In the 
days before electrical recording, the gramo- 
phone could reproduce only a very limited 
range of radio -frequencies. The same was 
true of the kind of telephone that was in 
use 14 or 15 years ago. Since we had 
never heard anything better than squeaky, 
scratchy reproduction of music with no real 
bass whatever by the gramophone, and 
speech so muffled on the telephone that 
nearly every proper name had to be spelt 
out, we did not realise that there was very 
much lacking in the early wireless sets. 

Sweet Reason 
With television matters are rather differ- 

ent, for before it came we had already 
reached a rather high standard in the per- 
fection of moving pictures by the cinemato- 
graph, not only of the professional, but 
also of the amateur variety. Not just those 
who push pens to earn their living, but 
every man, woman or child that sees a tele- 
vision demonstration will naturally compare 
its images with those of the ciné screen. 
Everyone, then, must realise that, wonderful 
as is the television of to -day, there is room 
for improvement. This is no " crabbing " 
of an infant science. 

Then the matter of expense. When the 
three -valve receiver cost a great deal in 
" ready-made " form, it was possible for 
the man in the street to obtain reception 

of the broadcast programmes -if he was not 
too far from the transmitter -with a crys- 
tal set. Or he could build his own valve 
set quite cheaply, even in those days if 
he made, as many of us did, his own vari- 
able and fixed condensers or wound both 
high- and low -frequency transformers. It 
has always been possible to receive broad- 
cast wireless on the cheap. Any such thing 
is quite out of the question with television. 

In Thundery Weather 
WHEN the " Lady Peace, the 'plane 

flown across the Atlantic by Mr, 
Merrill and Mr. Richman, landed in Car- 
marthenshire, some of the papers reported 
that the absence of wireless signals during 
the latter part of the flight was due to the 
aerial's having been struck by lightning. 
The damage was certainly due to the thun- 
derstorms through which the flyers passed ; 

but there can't have been a direct hit by 
lightning, otherwise there wouldn't have 
been Much left of the 'plane. The trouble 
was probably caused, as it nearly always is 
when " broadcast " receiving sets are put 
out of action by thunderstorms, by very 
high voltages induced in the aerial. Some 
time ago .experiments were carried out to 
see what kind of voltages could appear in 
an ordinary receiving aerial system in 
thundery weather. It was found that when 
a storm was passing directly overhead they 
could reach 5,000 volts or more. Hence 
the wisdom of fitting a good earthing switch 
-and using it! 

A.P. and Interference 
MANY complaints have been received MANY 

listeners living near the 
Alexandra Palace that they suffer from 
severe interference with their reception of 
the broadcast programmes on the medium 
wavelengths whenever television trans- 
missions are toward. This had not been 
expected, but there is no doubt that the 
trouble is real. The B.B.C. is busily seeing 
what can be done about it, and talks of 

evolving some simple and inexpensive de- 
vice on wavetrap lines. Listeners in the 
neighbourhood protest that they should 
not be put to the cost of fitting gadgets to 
stop the interference, but really they haven't 
much to complain about for the necessary 
outlay will be small. 

11.1 . 
The Demand for Big Sets 
IWAS very interested to see that R. G. D. 

and other firms who showed large and 
pretty highly priced sets at Olympia had 
been agreeably surprised by the volume 
of orders received for them. I'm pleased 
too, but not a bit surprised. You may re- 
member that I have long held it to be folly 
on the part of so many of our manufac- 
turers to neglect the market for really high- 
class sets and to concentrate on moderately 
priced gear. There is very definitely a use- 
ful demand for the " quality " receiver. 
And there's a market, far wider than many 
people think, for the set of many valves 
which is sensitive, though working well 
within itself, and containing a dozen or so 
refinements that cannot possibly be put 
into apparatus in the Lro-£15 class. It is 
good to see that makers are at last waking 
up to these facts and beginning to realise 
that a large section of the listening public 
wants the very best that can be obtained 
in the way of wireless sets -and doesn't 
mind how much they cost, within reason. 

THE RADIO INDUSTRY 
DURING the Manchester Show period, Voigt 

speakers will be demonstrated at the 
premises of Forsyth Bros., Ltd., 126, Deans - 
gate, Manchester. Times : September 23rd, 
from 3 p.m. to 6 p.m. ; September 24th, -25th 
and 26th,from 3 p.m. to 10.30 p.m. > n 

A very readable booklet issued by Bakelite. 
Ltd., of 68, Victoria Street, London, S.W.r, 
describes the properties and uses of I3a.kelite 
insulating varnishes, which have many applica- 
tions in the construction of wireless apparatus, 
particularly for coil impregnation. 

o c 
The price of the W.B. 1937 Stentorian junior 

chassis model appeared in a recent advertise- 
ment as 37s. Gd., instead of the correct price, 
which is 32s. Gd. 

B.B.C. EMPIRE TRANSMISSIONS 
The revised times and wavelengths of the short-wave transmissions from 

Daventry are given below. Readers should listen carefully to announcements 
since wavelengths and times are liable to be changed. 

Call 
Sign. 

Fre- 
quency 
Me/s. 

Optimum Direction. Times (G.M.T.). 

GSD 11.75 East and West .. .. .. .. .. 26th July -29th Aug. 05.15-07.15 
GSB 9.51 East and West .. .. .. .. .. 30th Aug. -3rd Oct. 06.15-08.15 

4th Oct. -7th Nov. 07.15-09.15 

GSH 21.47 North and South ; East and West .. .. 11.00-13.45 
GSG 17.79 East .. .. .. .. .. .. (Sundays 12.00-13.45) 

GSH . 21.47 East and West .. .. .. .. .. 14.00-16.30 
GSG 17.79 East .. .. .. .. .. .. 14.00-17.00 
GSF 15.14 East 14.00-17.00 

GSO 15.18 North and South.. .. .. .. .. 17.15-20.40 
GSD 11.75 North and South.. .. .. .. 17.15-20.25 
GSB 9.51 North-West and South -East .. .. .. 17.15-20.40 
GSG 17.79 West .. .. .. .. .. .. 20.40-22.45 
GSF 15.14 West .. .. .. .. .. .. 20.40-22.45 
GSB 9.51 North and South.. .. .. .. .. 20.40-22.45 

GSP 15.31 East and West .. .. .. .. .. 
GSD 11.75 North-West and South -East .. .. .. 23.00-01.00 
GSC 9.58 East and West .. .. .. .. .. 

GSF 15.14 North-West and South -East .. .. .. 02.00-04.00 
GSC 9.58 North-West and South -East .. .. .. 
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!suaI Direction Finders 
FOR U.S.COASTGUARD PLANES 

New Cathode -Ray ' 

Application 

E are daily hearing of new 
applications of the cathode- 
ray tube, which seem to be 
getting as numerous as those 

of the ordinary thermionic valve. Some 
time ago details appeared in The Wireless 
World of the use of a cathode-ray device 
on board ship in order to prevent colli- 
sions during foggy weather in congested 
waters such as the English Channel.* 
This virtually consisted of an ultra -short 
wave DF arrangement of very limited 

Fig. 1.-The direction of the wireless trans- 
mitting station relative to the aeroplane is 

indicated by the luminous beam. 

range whereby the bearing of any neigh- 
bouring ship was indicated visually on 
the screen of a cathode-ray tube suitably 
mounted on the bridge. This principle 
of visual indication of bearing has now 
been applied in the U.S.A. to direction - 
finding apparatus on aircraft of various 
types. 

In place of ordinary aural indication 
the bearing of the aeroplane in relation to 
any given transmitting station is shown 
by a luminous beam on a cathode-ray 
screen (Fig. 1). The apparatus is worked 

* New Radio Aid to Navigation, The Wire- 
less World, August 3rd, 1934, page 76. 

in conjunction with an ordinary fixed 
aerial and earth system, and a rotating 
frame, the former being connected to the 
top and bottom deflecting plates and the 
latter to the side plates of the cathode-ray 
tube. The fluctuating voltages on these 
plates deflect the electron stream in the 
customary manner, so producing the 
necessary variations in the position of the 
luminous beam. 

When the operator desires to know the 
actual bearing of the station indicated on 
the cathode-ray screen he rotates the 
frame aerial by means of a wheel (Fig. 2) 
until the beam of light on the screen 
coincides with the " fore and aft " line of 
the plane. The bearing is then read 
directly from the scale attached to the 
wheel actuating the frame aerial. In 
cases where the aeroplane is directly over 
the transmitting station a circular pattern 
appears on the screen, while an elliptical 
pattern (Fig. 3) indicates that a station is 
being approached. Apart from its use as 

Fig. 2 (below).-By rotating the horizontal 
wheel until the beam of light in Fig. 1 

coincides with the aeroplane's longitudinal 
axis, the bearing of the station can be read 

directly on the scale shown. 

a direction finder and homing device, the 
apparatus can also be employed for in- 
dicating the aeroplane's wind drift by co- 
ordinating the visual indication with the 
directional gyro. 

Fig. 3.-When two beams 
forming an elliptical pattern 
appear on the cathode - ray 
screen, it indicates that the 
transmitting station is directly 

ahead. 

It is claimed that this in- 
vention will give accurate 
bearings through very 
heavy interference from 
other stations working on 
the same wavelength and through severe 
atmospherics. 

Another very great advan- 
tage claimed for the appara- 
tus which will be appre- 
ciated by all who have had 
much to do with DF work 
is that night -effect errors 
are never sufficiently great 
to be of any consequence. 

This valuable develop- 
ment is due to Edward 
Hefele, Chief Engineer of 
the Airplane and Marine 
Direction Finder Corpora- 
tion of Lindenhurst, U.S.A., 
and has been extensively 
tested by the United States 
coastguard authorities. 
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Broadcast Brevities 
" In Its Infancy " 

THE papers are now using the 
time -worn phrase " in its 

infancy " in connection with 
television, with the result that 
sound broadcasting seems to re- 
cede suddenly into middle -age. 
A talk by Captain H. B. T. 
Wakelarn, truly a veteran among 
sporting commentators, to be 
given next week on " Reminis- 
cences of Ten Years' Broadcast- 
ing " will also remind us of the 
antiquity of broadcasting. 

In point of fact, broadcasting 
was a lusty adolescent when 
Captain Wakelam's microphone 
adventures began way back in 
1926. 

Veterans 
It is quite a solemn thought 

that the men who adarted the 
great game of broaasting are 
now, with barely an exception, 
verging on middle -age; some of 
them, indeed, are well stricken 
in years. 

One of the exceptions, surely, 
must be Cecil Lewis-the "Uncle 
Caractacus " of Savoy Hill days 
-who made history once again 
during Radiolympia by giving 
the first " running commen- 
taries " by television. Visitors 
to the television booths caught a 
brief glimpse of his tall, and still 
youthful, figure as he began his 
description of the view from 
Alexandra Palace as seen by the 
" electric eye." 

First Television 
Commentary 
It was not generally realised, 

perhaps, that Mr. Lewis's com- 
ments were based on what he 
saw via the television screen. 
After being " seen " on the ter- 
race, he ran indoors, hopped 
over the trailing cables on the 
studio floor and took his seat at 
a check receiver in a darkened 
corner. 

If, as the days went by, he 
began to lose his first fine frenzy 
at the beauties of Hornsey and 
Harringay, he never betrayed 
the fact. 

h c. <c-, 

Popularity of Daventry 
THE Empire station at Daven- 

try appears to be gaining in 
popularity, largely on account of 
its increasing dependability as a 
universal provider of good sig- 
nal strength. (Stations not con- 
sistently heard are never favour- 
ites, no matter how good their 
fare.) 

New Zealand listeners are ask- 
ing their local broadcasting 
authorities to record Daventry 
during the day for rediffusion in 
the evening. 

NEWS FROM 
PORTLAND PLACE 

In the Antipodes 
Australia, too, is becoming 

more Daventry-conscious. 
" Daventry can be heard 

almost throughout the day at 
varying strengths," writes a 
Brisbane enthusiast, who tem- 
pers his praise, however, with 
the remark that Moscow has the 
strongest signal and is consis- 
tently good. All the European 
short-wave stations, apparently, 
are heard at their best in the 
Antipodes at about 7.o a.m. 

CC, t--, ee", 

Television in Sound 
S sound broadcasting jealous of 

television? At present there 
is no evidence of such a thing; 
in fact, Broadcasting House in- 
tends to pay a very pretty com- 
pliment to Alexandra Palace to- 
wards the end of October, when 
a Television Feature Programme 
is to be given on the National 
wavelengths. 

The details have yet to be 
worked out, but the indications 
are that this forty -minute trans- 
mission will give the " junior 
service " an excellent send-off. 

on the entertainment side, its 
scope having been confined 
mainly to the " potted O.B. 
type of programme. 

Things are changing, however, 
for it is expected to contribute a 
good deal to the success of 
" Entertainment Parade," Eric 
Maschwitz' new feature, which 
conies on the air for the first time 
early in October. 

Visits to Theatres 
" Entertainment Parade " will 

exploit the " trailer " idea to 
give listeners a panorama of 
London amusements, and for 
this purpose the recording unit 
may visit the foyers of theatres 
and cinemas on " first nights " 
and " premières "-the distinc- 
tion is a subtle one-picking up 
the buzz of conversation and 
perhaps luring " personalities " 
to express themselves to the 
world at large. 
" What's On " the World 

Over 
The new feature will also con- 

tain excerpts from shows both at 
home and abroad, and will offer 
a news commentary apropos 
" what's on " in the world of 
entertainment generally. Music 
will also be dealt with, probably 

PAY WHILE YOU LISTEN. An automatic 5 -valve superhet receiver 
of the type being installed in hotels in America. The insertion of a 
coin enables the set to be operated for either half an hour or an hour. 

A wide range of home and foreign stations can be tuned in. 

One day Alexandra Palace 
should reciprocate with a Sound 
Feature Programme, setting 
forth-in pictures-the nightly 
drama of life in the studios of 
Broadcasting House. 

Recording Entertainment 
THE B.B.C. mobile recording 

unit is now equipped with 
two new vans, each containing a 
miniature studio. The unit has 
not hitherto played a large part 

through the medium of records, 
and perhaps composers may 
occasionally be induced to com- 
ment on their new works. 

The Coronation Broadcasts 
ALREADY the " O.B." De- 

partment, under the direc- 
tion of Mr. S. J. de Lotbinière, 
is preparing for that world 
event, the Coronation. So far 
as the Abbey ceremonial is con- 
cerned, little difficulty should be 

encountered, for the B.B.C. 
has nothing to learn regarding 
the dignified presentation of 
great national events in the 
Empire's Shrine; the real prob- 
lems present themselves outside 
Westminster Abbey. 

Appropriate sites must be 
chosen for microphone points- 
sites which will afford com- 
mentators ample opportunity to 
entertain listeners while awaiting 
the procession. Technically, the 
event should provide the B.B.C. 
with one of its biggest oppor- 
tunities, for all the world will be 
listening. 

100 O.B. Points ? 
The Royal Progress through- 

out London on the day following 
the Coronation will again test the 
O.B. Department to the utter- 
most. The route, several miles 
in length, will entail the services 
of large numbers of commenta- 
tors, and if the atmosphere of 
this great day is to be worthily 
communicated, attention will 
have to be given to the building 
up of a faithful sound picture of 
all that goes on. Possibly a 
hundred or more microphone 
points will be necessary, linked 
up by a cobweb -like span of 
cables with the control room at 
Broadcasting House and the 
International Telephone Ex- 
change in Carter Lane, E.C. 

Delay at Burghead ? 
THE path of true broadcasting 

-like love-never did run 
smooth, and this is proven once 
more in the case of Burghead, 
where North Scottish is, to all 
appearances, a complete broad- 
casting station. 

Sundry little technical hitches 
may or may not be overcome 
before the end of this month; at 
any rate, there is a possibility 
that the North of Scotland may 
have to wait a week or two 
longer than was expected before 
the long-awaited signals go out 
regularly from the B.B.C.'s most 
northerly station. 

" Here's Looking at You " 
THE latest " revelation " in 

television is that Elizabeth 
Cowell, the girl announcer, and 
D. H. Munro, Productions 
Manager, were lucky to be 
" in the running " during the 
Radiolympia transmissions. 

On the Monday morning of 
the second week Mr. Munro 
took Miss Cowell to Alexandra 
Palace in his car, rehearsing her 
en route for her duties in the 
spotlight studio. 

For one brief moment the Pro- 
ductions Manager took his eye 
off the road to note whether his 
fair pupil was registering the 
correct facial expression, and it 
might have been their last brief 
moment, for the car nearly col- 
lided with a lamp -standard. 
" Here's Looking at You " has 
its dangers. 
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New Apparatus 
Recent Products of the 

Manufacturers 
SIMPSON RECORDING TURNTABLE 
AHEAVY-DUTY electric turntable, which 

has been designed especially for home 
recording, is now included in the range of 
gramophone units obtainable from Kings - 
way Electricals, Ltd., 3-9, Dane Street, 
High Holborn, London, W.C.2. 

Like the standard -size models, the record- 
ing unit employs the turntable plate as the 
rotor of a synchronous motor, the stator 
being built in the centre. 

The new model weighs slightly less than 
18 lb. and is fitted with a massive roter - 
cum -turntable plate measuring rein. in 
diameter and lin. thick at the periphery. 
The underside is recessed to accommodate 
the stator, and this part measures pin. 
across. 

New heavy-duty Simpson electric recording 
turntable. 

Fitting the unit is particularly easy, as 
it is secured to the motor board by one 
large nut only, which is on the outside of 
the housing for the bearing of the rotor 
plate. This requires a hole r'gin. in diameter. 

Though it is a slow -running machine, 
there is ample power in the motor for all 
normal home -recording requirements. The 
centre spindle is screw -threaded on the out- 
side, so that a small pulley may be fitted 
to drive. the traversing mechanism. 

The motor is not self-starting and has to 
be rotated by hand at the outset, but there- 
after it runs at a constant speed of 78.9 
rpm when connected to the 5o c/s AC 
supply mains. Its consumption is about 3o 
watts at 200 to 25o volts AC. 

Recording blanks up to 12in. in diameter 
can be used on this machine, and the price 
complete is 15 5s. 

B.T.S. ANTI -NOISE AERIAL 
THIS aerial system has been designed for 

use with all -wave receivers, its special 
function being to give a better signal-to- 
noise ratio in localities where electrical inter- 
ference is especially bad. 

It is claimed to have an effective range of 
13 to 2,000 metres, and is arranged in the 
form of two separate aerials of dissimilar 
length joined to a special aerial transformer, 
from where a pair of twisted feeder Wires is 
taken down to the receiver. 

The horizontal, or effective, part of the 
aerial must be erected well away from build- 
ings and as high as facilities will allow, so 
as to bring it outside the field of the inter- 
ference. The feeders merely convey the 

B.T.S. anti -Interference all -wave aerial kit. 

signal voltages from the aerial to the receiver, 
and when correctly balanced and terminated 
do not pick up any energy either in the form 
of signal voltages or interference noises. 

The lower ends of the feeders are joined to 
a special matching transformer located close 
to the input terminal of the set, and this 
transformer unit in the B.T.S. system is 
not aperiodic over the whole waverange but 
has to be switched from one combination 
for the normal broadcast wavelengths to 
another for the short waves. 

The aerial is supplied ready assembled 
and insulators for securing the feeder down - 
lead are included. On one side of the aerial 
transformer is a rpft. length of aerial wire, 
while on the other is one 43ft. long. 

It is essential for the satisfactory operation 
of the system that the rpft. portion be kept 
intact, but the longer length can be shortened 
if facilities are not available for erecting an 
aerial 6oft. in length. It should not be re- 
duced, however, to less than 25ft. 

The arrangement is such that it shows 
promise of being quite effective as a noise - 
reducing system both on normal broadcast 
as well as on the short waves, and it is 
obtainable from British Television Supplies, 
Ltd., Faraday House, 8 -ro, Charing Cross 
Road, London, W.C.2. 

The price is 25s. complete. 

ELECTRO DYNAMIC DC TO AC 
CONVERTER 

SINCE quite a large number of modern 
receivers now embody a short-wave 

range, where the need arises to use a rotary 
converter ih order to obtain AC from the 

Reviewed 
output and was enclosed in 
one of their sound -proof 
cabinets. 

A sensitive all -wave super- 
heterodyne receiver requiring 
a supply of this order hap- 

pened to be avail- 
able and tests were 
accordingly made 
with it. 

The machine was 
rated for 22o volts 
DC input, but it was 
necessary to make 

our tests on a 2ro-volt supply ; however, 
this small difference is of no great con- 
sequence, though it may affect very slightly 
the efficiency of the machine. 

The tests were entirely satisfactory and no 
difference could be determined in the per- 
formance with normal mains AC supply or 
with the AC taken from the converter. There 
was not the slightest trace of commutator 
ripple and it was impossible to tell from 
which source the supply was taken. Only a 
very faint hum arises from the silence cabi- 
net, and even this is inaudible a few yards 
away. 

No interference was experienced down to 
the shortest wavelengths of the set, namely 
16 metres. 

A subsequent test made on the ultra -short 
waves produced some interference if a very 
sensitive set is employed, but this was found 
to become progressively better as the wave- 
length increased, and at about nine metres, 
the upper limit of this set, it was not very 
noticeable. 

The curves reproduced show the AC out- 
put on loads up to 95 watts, and from these 
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DC supply mains it is, of course, essential 
that the filtering circuits embodied in the 
outfit he as efficacious on the short waves 
'as they are on the normal broadcast bands. 
This has led the Electro Dynamic Construc- 
tion Co., Ltd., St. Mary Cray, Kent, to 
evolve a new type of filter unit, and a small 
rotary converter fitted with one of these has 
been sent in for test. 

This machine is rated at about 90 watts 

Electro Dynamic 
rotary converter 
fitted with new - 
style filter unit for 
use with al'. Nave 

sets. 

Output and effici- 
ency curves of a 

90 -watt model. 

it will be seen that at about 90 watts, the 
normal full load, the AC voltage is approxi- 
mately equal to the DC input voltage, so 
that on 220 volts DC about 225 volts AC will 
be available. Also the efficiency is about 
maximum at this loading. 

These new filters are being fitted on all 
Electro Dynamic rotary converters in future 
without extra charge. The model illustrated, 
for example, costs /14 complete. 
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Recent Inventions 
RELAYING WIRELESS 

SIGNALS 
SIGNALS from a main trans- 

mitter are picked up at an 
intermediate point, where they 
are amplified or boosted -up and 
then re -radiated to a further 
station. Either the carrier -wave 
alone, or one or both sidebands, 
may be intercepted and strength- 
ened. Or in the case where the 
main transmitter sends out only a 
single side -band, the relay station 
may be arranged to radiate the 
carrier -wave necessary to re- 
ceive this type of signal on a 
" straight " circuit receiver. 

The relay station is provided 
with means for maintaining the re - 
radiated energy at a constant 
strength. This ensures stabilised 
working, irrespective of variations 
in the strength of the received 
signals, and prevents undesirable 
reaction between the receiver and 
transmitter circuits at the relay 
station. 

j. Robinson. Application date 
December 59th, 5934. No. 44932-2. 

0 0 0 0 

WAVE=BAND SWITCHING 
THE setting of the circuits of a 

wireless receiver to one or 
other of several wave -band set- 
tings is altered simultaneously 
with the value of a steady mag- 
netising current applied to a coil 
having an iron core. The degree 
of saturation of the core deter- 
mines the effective inductance of 
the coil, and of other coils asso- 
ciated with it. The value of the 
control current is varied by means 
of a rotary potentiometer, which 
simultaneously . operates a pointer 
to indicate the corresponding wave- 
length setting on an illuminated 
dial. The rotary movement of the 
rheostat also operates an escape- 
ment device, which controls the 
wave -band switch. 

L. L. de Kramolin. Convention 
dates (Germany) October 23rd and 
November loth, 1933, and March 
5th and 54th, 1934. No. 44924o. 

0 0 0 0 

ELIMINATING DISTURBANCES 
FIG. 5 represents the signal volt- 

age V to he received, and the 
corresponding rectified or " enve- 

FIG. 1 

Schematic representation of 
received signal voltage, rectified 
envelope and static interference. 

lope " curve U, together with 
interfering static impulses S of 
greater amplitude than the en- 
s -elope. In order to suppress the 

The British abstracts published here are prepared, with the 
permission of the Controller of H.M. Stationery Office, 
from Specifications obtainable at the Patent Office, 25, 
Southampton Buildings, London, W.C.2 price 1/- each. 
A selection of patents Issued in U.S.A. is also included. 

Brief descriptions of the more interesting radio 
devices and improvements issued as patents 

will be included in this section 

disturbances the circuit shown in 
Fig. 2 is used. A diode valve D 
is shunted across the input of the 
low -frequency amplifier A, and a 
portion of the output of that valve 
is diverted through a transformer 

on each side of the panel, for the 
medium- and long -wave stations 
respectively. Station -names, or 
wavelengths, are set off along the 
length of each tube. The inside 

thread " or marker is moved 

Circuit arrangement employed to suppress static interference. 

T and rectifier Dr to a resistance 
R. The bias so applied from the 
resistance R to the diode D causes 
the latter to act as a limiter. It 
will pass all signal voltages within 
the limit of the signal "envelope" 
U in Fig. 5, but cuts out any dis- 
turbances, such as S, of greater 
amplitude. 

K. Pulvari-Pulvermacher. Ap- 
plication date October 4th, 1935. 
No. 447593 

0 0 0 0 

MOTOR CAR SETS 
TO prevent ignition " noise " in 

a motor car set it is desirable 
to enclose the receiver completely 
in an earthed metallic casing, 
which usually consists of a con- 
tainer proper and a cover or lid to 
fit over it. In order to ensure a 
good electrical contact between 
the two, and to prevent the lid 
from rattling, the casing is formed 
with a groove around its upper 
edge, and the cover is clamped 
firmly on to it by a number of 
metal clips provided with detents 
which spring into the groove once 
the lid is in position. 

J. V. Johnson (communicated 
by Philadelphia Storage Battery 
Co.). Application date December 
3rd, 1934. No. 4480+5. 

0 0 0 0 

"THERMOMETER" TUNING 
THE tuning -indicator of a wire- 

less set consists of one or more 
vertical glass tubes in which a 
flexible opaque metal rod is moved 
up and down, in the same way as 
the mercury thread in a ther- 
mometer. Preferably there are 
two such indicators, one mounted 

up and down by cord -and -pulley 
gearing driven from the shaft of 
the main tuning -condenser. 

A. ' C. Cossor, Ltd., and 
D. G. Rennett. Application dale 
November loth, 5934. No. 447125. 

SHORT-WAVE DETECTORS 
FOR rectifying short-wave 

nals, of the order of ro metres, 
a valve is so arranged that the 
mean potential of the anode is 
equal to that of the negative 
cathode -lead, whilst the mean 
potential of the control grid is ap- 
proximately equal to that of the 
positive cathode -lead. This is 
secured by connecting the grid - 
lead to a potentiometer in the 
grid circuit. Curves showing 
variations of anode current and 
grid current with grid voltage 
are available to support the theory 
underlying the invention, which 
is distinguished from the well- 
known Barkhausen-Kurz or Gill- 
1\forrell effect. 

J. R. H. Forman and Baird 
Television, Ltd. Application date 
January 3oth, 5935. No. 446778. 

0 0 0 0 

RESONATORS 
A" RESONATOR " or oscilla- 
tory circuit, for use with very 

high frequencies, consists of a 
hollow metal sphere enclosing two 
rods which carry plates forming a 
condenser at the centre of the 
sphere. The whole of the induc- 
tance is distributed over the sur- 
face of the sphere, whilst the 
capacity is more or less 

" lumped " inside. The value 
of the condenser is varied by ad- 
justing the distance between the 
tv -o end plates. The device can 
be used for storing or ouficring-up 
oscillations of the order of 300 
megacycles, with very low loss. 

Marconi's Wireless Telegraph 
Co., Ltd. (assignees of B. J. 
Thompson). Convention date 
(U.S.A.) September 29th, 1934. 
No. 446804. 

o 0 0 0 

MASTER -CONTROL OSCILLA. 
TORS 

IT is well known that an ordinary 
back -coupled valve will not 

produce oscillations of constant 
frequency unless it is controlled by 
a piezo-electric crystal or other 
" stabiliser." The inventors have 
discovered that the generated fre- 
quency is, in fact, largely de- 
pendent upon the effective phase 
of the impulses feci back from the 
plate to the grid circuit. For a 
given cycle, the earlier such im- 
pulses occur, the higher the fre- 
quency tends to drift; conversely, 
the later the impulses, the lower 
the frequency. In practice the 
phase relation is determined not 
only by the electrical constants of 
the coupling, but also by the 
characteristic curve of the valve. 

According to the invention, the 
plate is back -coupled to the grid 
through a cascade arrangement of 
tuned circuits A . . . D weakly 
coupled together. This is stated 
to have the effect of neutralising 
any phase -variations, and of thus 
preserving a constant fregtieucy- 
output in spite of accidental 
fluctuations in the supply -voltage 
or elsewhere. 

Marconi's Wireless Telegraph 
Co., Ltd., and G. M. Wright. 
Application date November 54th, 
5934. No. 447280. 

Self-excited valve oscillator with 
frequency stabilising circuits. 
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ST AND FOREMOST 

THREE NEW 

RADIO 
BOOKS 

PUBLICATIONS 
OF VITAL INTEREST 

TO ALL 

RADIO 
CONSTRUCTORS: 

BULGIN CATALOGUE. 
Bigger and even better, surpasses all 

previous issues. Describes and illustrates 
the largest range of components in the 
world --all up-to-the-minute British made 
quality products-backed by a name as 
old as Radio itself. Includes too entirely 
new components, augmented technical data 
on all lines, and for the first time r2 pages 
of dimensional prints. 

Price 3d. Post free. 

flo i "PROGRESS MAGAZINE" 
4. A wonderful new edition 
artistically printed. 4o pages, 55 
photographs and diagrams. Ten of 
the world's most modern circuits 
for home construction, details of - 

9 Valve A.C./D.C. Receiver. Car Radio 
Reçeiver. Symphonic Band Amplifier. 
A.C./D.C. Family Three. Modulated 
Oscillator. Three Valve A.C. Set. 
Quadraband Super -het. All Wave 
Battery Super. Three Valve Battery 
Straight. 6 Valve A.C./D.C. Straight. 

PRICE 1/- Post free. 

RADIO SERVIÇE MANUAL. Co- Coin - u piled by Service Experts, essentially for 
every set owner. 64 pages, 240 pictures, 
and simple explanation of all working parts of 
a radio receiver. Enables one to rectify faults 
and improve performance of any make of set. 

Price 1/- Post free. 

Send the coupon now for these fine 
Bulgin Publications. 

IWLGI 
A THOUSAND AND ONE 
QUALITY RADIO PRODUCTS 

COUPON 
To A. F. Bulgin & Co., 

Please Send Post Free. 
Radio Progress (i/-) 
Bulgin Catalogue (3d.) 
Bulgin Service Manual (I/-) 

11 
(Strike out if not wa,fte,f) 

17 - P.O. Value 

Ltd., Abbey Road, Barking, Essex 

Name 

Address 

(PLEASE USE BLOCK LETTERS) 

ADVT. OF A. F. BULGIN & CO., LTD., ABBEY ROAD, BARKING, ESSEX. 
TELEPHONE: RIPPLE_WAY 3474 (3 lines) 

SHOWROOMS- 64, HOLBORN VIADUCT, LONDON, E.C.i 

GOLTO N E' OVERSEAS 
ALL -WAVE AERIAL KIT 

No All -Wave Radio Set can be expected to give enjoyable, noise -free reception 
unless a modern scientifically designed All -Wave Aerial be employed. 
The Coltone 'Overseas' All -Wave Aerial Kit is scientifically designed to 
give exceptionally good results on all wavebands 

FROM 15 TO 2,100 METRES. 
Provided with refinements usually unobtainable in other kits. 17/6 Price complete 

Obtainable from First-class Radio Stores. 
Pamphlets with full particulars on request. 

Our Technical Department can solve your interference problems. Send P.C. 
for Interference Elimination form and descriptive folders. 

GoldstonE 
PE NIKE I'ON .¡W MANCf1151Ege 

FREE ON REQUEST 
New Edition Radio Cata- 

logue 
NOW READY. 

..,piled with 
_ .. i the Admiralty. 

beat the British Navy. 

The Aristocrats 
SOME years ago, in a moment 

of enthusiasm, I described 
the R.G.D. sets as " The 
Aristocrats of Radio." The name 
stuck. There is a lot in a name 
if you live up to it. These sets 
are all wrought by hand and look 
very beautiful. Their all -wave 
radiogram is a gem. 

Yes, the R.G.D. machines are still 
exceedingly aristocratic, and if I 
could think of a better description 
for them I would. But it is too 
hot. 

A special word for "-- 
tributir" 

Table Receiver 
25 Gns. 

Console 30 ans. 
Radio Gramophones 
from 45 to 120 ans. 

Send postcard for 
Literature. 

RGD 
are the undisputed leaders 
in the design and pro. 
duction of high - grade 
radio receivers and radio 
gramophones. 
If you desire world-wide 
reception, with the finest 
attainable truth in repro. 
duction you must choose 
an R.G.D. 
Available on Hire Purchase 
terms, from the leading 
radio dealers. 

Reception from 
16 to 2000 metres 

Variable Selectivity 

High Fidelity 
Reproduction 

` Mystic Ray ' 

Tuning 

RADIO GRAMOPHONE 
DEVELOPMENT CO. LTD. 
Globe Works, Newtown Row, 

BIRMINGHAM, G 

and at 
London and Manchester 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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MISCELLANEOUS ADVERTISEMENTS 
NOTICES 

THE CHARGE FOR ADVERTISEMENTS in these 
columns is 

12 words or less, 3'- and 3d. for every 
additional word. 

Each paragraph is charged separately and name and 
address must be counted. 

The proprietors retain the right to refuse or withdraw 
advertisements at their discretion. 

Postal Orders and Cheques sent in_ payment for 
advertisements should be made payable to 
ILIFFE & SONS, Ltd., and crossed 8`2f.- - Notes being 
untraceable it lost in transit should not be sent as 
remittances. 

NEW RECEIVERS AND AMPLIFIERS 

A 
A 
DEGALLIER'S, Ltd., the firm hsr reliable short wave 

radio (1937), have ou show in London the largest 
selection of fully guaranteed brand new all -wave re- 
ceivers; callers invited to handle all at their leisure 
without obligation to purchase; all S.W. receivers guar- 
anteed to get stations on the low hands, including the 
Ameticas, etc. Hours of business 10 a.m.-7 p.m., Satur- 
days 9 p.m. All goods cash with order or c.o.d.; send 
2d. stamp fnr beautifully illustrated catalogues and full 
reports by technical department of this journal on Chal- 
lenger receivers. With every application for catalogues, 
gratis, Instructions to Novices in Short Wave Tuning 
with time data. 

6/6 Each, Valves, " never before such a ba rgain,' 
every one a first, no throw -outs or seconds. 

metal, metal -glass, glass counterparts, aunt glass : 1a6, 
1ó5/25s, 1c6, lv. 2a3, 2a5, 2a6, 2a7. 2b7, 5y3, 1z4, 
6a6, 6a8, 6b5, 6b7, 6c5, 6c6, 6d6. 6e5. 6e6. 6f5, 616. 
617, 6h6, 6j7, 6k7, 6L6, 61.7, 6Q7. 6z5/12Z5, 10. 12a, 
12a5, 12a7, 12z3, 15, 18, 19, 22, 24a, 25y3, 25z5, 26, 
27, 30, 31, 32, 33, 34, 35'51, 36, 37, 38. 39/44, 41, 
42. 43, 45, 46. 47, 48, 49, 50, 53, 55, 56, 57. 58. 59, 
71.t, 75. 76, 77, 78, 79. 80. 81, 82, 83, 84. 85, 89, 
6r7, 25a6, 25z6, 607, 6X5, 5\\-4. Line cords for Ameri- 
can Midgets. 4/ 9. 
e3/10. -5 -valve Midget 9'.R.F., medium and long wave. c 7X, 10X6, A.C. / D.C., 200-250 volts, carriage 1 /4; 
also several others at £2/15, £4. £4/10, and £41216. 
(+7.-" Challenger " Table Model 6 -valve superhet, 3 c bands, 16-52, 190-550, 900-2,000 metres, A.V.C. 
tone control, Y.U. terminals (17x13:s.9). A.C./D.C., 100- 
250 volts; carriage 4:-. 

a.-" Challenger " Table (:rand Model 6 -valve super- otGr. het, " Mono -vision " tuning control. A.C. 200-250 
volts, 3 bands, 18-55, 190-550, 800-2.000 metres, 3a 
watts output, tone control, delayed A.\'.C',; ca rriagc 4' 6: 
(16'2x16x8). 
(L9.-Challenger Car Radio 6 -valve superhet, no inter- 

oti fereuce, A.V.C., remote control, definitely no sup- 
pressors needed on plugs, carriage 4/3; also the R.C.A. 
Car Aerial. "the last thing." 157-, Post paid. 
A10.-Band Repeater Sound Equipment, complete Ira ns. 

arty portable unit. incorporating 3 -valve simplifier wills 
3 )., watts undistorted, A.C. 200-250 volts. 2 -button hand 
mike, Garrard electric motor and P.U., \1.C. streaker with 
baffie, complete in every detail, the whole assembled tote 
leatherette case with handle, 14x l01,<,x18'1, this outfit 
incorporates all leads, tone control, switches. els'., suit- 
able fur the home os for use with cbance bands. etc.; 
carriage 7í-. 
f13.-The New Challenger 8 (Type 800) table model 
ow De luxe, 171,1rx22x121:.. high fidelity 8 -valve super - 
het, A.C. 200-250 volts, 4 distinct blinds covering 11-30. 
38-108, 180-550, 900-2,000 metres; this receiver has the 
following improvements and additions over the famous 
Challenger 8 of the past year: Centro -master antousatic 
control unit, automatic volume control, stabilised fre- 
quency control, manual tone control, automatic bass com- 
pensation, polychromatic dial scale with station canes. 
Prizmatnne high fidelity, Uni -control two -speed free 
wheeling tuning. separate bass boosting amplifier, indi- 
vidual roil system, separate coils for each band. electro- 
statically shielded transformers, special line filters, gramo- 
P.U. with switching, double spaced non-microphonic vari- 
able condensers, multi -purpose valves. Audio frequency 
range 30-8,000 cycles, hair line selectivity, diode defection, 
sensitivity control for noise suppression, rubber cushioned 
condenser mountings; all parts are impregnated against 
moisture for tropical use; 101/.in. M.C. speaker, R.F. 
preselector stages on all bands; carriage 6/-: for experi- 
menters, less cabinet, deduct 10'-: if public address Rola 
0.12 supplied in place of standard speaker add £2 (this 
cannot be supplied in the table model cabinet). 
016116.-Challenger 8 Console 800C. height 461.1in.. 

oTr width 30in., depth 20in.. chassis as incorpor: led in 
800 model but incorporating Ilse 0.12 high fidelity 12in. 
speaker; carriage and crate 

28.-" Challenger 800 R.G." radiogram with automatic 
cosy record changer, measurements 47x 301_.- 20'i; thi. 
also incorporates the 0.12; carriage and craie 15/-. 
NOTE. --The Challenger 800 is available for A.C. I D.C. 

200-250 volts. employing 11 valves, at an additional 
cost of 30,'- on each model. 
(+17'17 -Challenger 12 A.C.,'D.C. 200-250 volt', the 

del first time that D.C. users have been able to get 10 
watts undistorted from their speaker. which is a large 
12in. K. type Rola, triple parallel rectification, push- 
pull parallel -four pentode output; carriage and crate 7'6; 
chassis, valves and speaker alone, £16/16. 

626/5.-Midwest R.T. 18 chasiis valves and P.A. 
day speaker, 6 bands A.C. 100-250 volts. calibrated in 
metres and K.C. illuminated pointer indicator, silent 
tuning control, automatic visual band selector. metal 
valves, 36 tuned circuits, 10 tuned circuits in cascade, 
range 41..,-2,400 metres, output £0 watts undistorted; 
carriage 10/-; also available in the Midwest D.C. cabinet 
at £36/15; carriage and crate 20/-. 

(This adrrrtisement continued in third column.) 

DEMONSTRATIONS 
The result of our demonstrations at Isleworth 

during the period of the Radio Show was a 
healthy crop of orders. There is no doubt that 
the Hartley -Turner Duode Speaker has speedily 
established itself in the ears of discriminating 
listeners. 

The S.A. Kit which was used to drive the 
speaker has been proved to be a receiver of 
honest straightforward design which will give 
the magnificent Duode every opportunity to 
show what a wide flat frequency response can do 
to a good transmission. 

There are many people who want to hear these 
new productions and we are trying to make it as 
easy as possible for you. 

South country listeners will be welcome at any 
reasonable time after business hours at head- 
quarters, if they will make an appointment 
beforehand. Of course, we are open all day 
until 6 p.m., if you prefer to call then. 

Scottish listeners will be welcomed by our 
Glasgow agents Messrs. W. S. Steele, Ltd., Ill, 
West Regent Street, Glasgow, C.2, at their 
stand No. 17 at the Radio Exhibition at St. 
Andrew's Hall, from September 16th to 26th. A 
demonstration room inside the exhibition will 
give them an opportunity of hearing the S.A. 
Kit and the Duode Speaker on both radio and 
gramophone records. A technical staff will be 
in attendance. 

Our Manchester agents, Messrs. Forsyth Bros. 
Ltd., 126, Deansgate, Manchester, are giving 
demonstrations every evening from September 
28th to October 2nd, starting at 7.3o p.m. After 
you have had your fill of the 'Manchester Radio 
Exhibition, you could not do better than call 
in at their shop and hear something really good. 

Deliveries of the Duode Speaker have'begun 
and the S.A. Kit will be ready very shortly. 
\Ve shall be able to undertake conversions of old 
type energised speakers from October 1st. P.M. 
speakers cannot be converted. 

PRICES OF THE NEW 
HARTLEY-TURNER REPRODUCTION. 

D.C. DUODE SPEAKER, £6.0.0 
A.C. DUODE SPEAKER, £7.5,0 

Output transformer £1 extra. 
Conversion of old type energised speakers to 
Duodes £2 . 10 (net cash with order). 
S.A. KIT. Complete with steel chassis, valves, 
all components, calibrated and named scale ; 12 
watts output ; flat response to í0,00o cycles, 
£19 . 15. 
New G.A.I2.S. amplifier. More power, more 
cycles, £15. 

HARTLEY TURNER 
RADIO LTD., 

THORNBURY ROAD, 
ISLEWORTH, MIDDLESEX. 

Telephone: HOUnslow 4488. 

ADVERTISEMENTS for these columns are accepted 
up to FIRST POST on MONDAY MORNING (previous 
to date of issue) at the Head Offices of " The Wireless 
World," Dorset House, Stamford Street, London, S.E.1, 
or on SATURDAY MORNING at the Branch Offices, 
19, Hertford Street, Coventry; Guildhall Buildings, 
Navigation Street, Birmingham, 2 ; 260, Deansgate, 
Manchester, 3 ; 26s, Renfield Street, Glasgow, C.2. 

The proprietors are not responsible for clerical or 
printers' errors, although every care is taken to avoid 
mistakes. 

For particulars of Box Number Advertisements 
and Deposit System see previous issues. 

NEW RECEIVERS AND AMPLIFIERS 
(This adrertisement continued from first column.) 

240.-Challenger 24 -valve superhet twin chassis, valves o and 2 speakers, handling 50 watts output, sensitivity 
microvolt absolute, tuned 1LF. stages on all bands, 

3 T.F. stages. the last one being used for selectivity only. frequency response at the speakers, within 2db. over 
whole range, wave band coverage 8-2,050 metres in 5 
bands, magic eye tensing, variable selectivity; carriage 18'-; various cabinets available; this is the actual re- 
ceiver that we supply- to the Navy, Army and Air Force canteens. 

10.-Midwest 24 -valve twin chassis and 3 speaker, 6 obi bands, 45,rr2,400 metres, A.C. 100-250 volts, 30 watts undistorted; this receiver covers the television wave bands; carriage 18 9. 

ALSO 
in Stock, complete Ferguson, Belmont and Emer- son range. 

FARES Paid to Enable Patrons to Come to London and See Ilse Sets that we Advertise; we will refund train fares up to 20/- on the production of the return half ticket to all purchasers of our merchandise selling at £13 anal over. 

NEAREST Point, Marble Arch, down Bayswater Rd.. 2nd turning right is Albion St., top Albion St. and Southwick St. in Southwick St. D ECALLIER'S, Ltd.. 20, Polygon Mews South, Marble Arch. London, W.2. Paddington 2745. [2753 

A 
AIR KING Introduces Sensational Models for 1937, feat.0 ring 

BEAM Tuning Exclusive to Ait King Receivers. 

MAGICEdge Illuminated Dials Enabling Station Names MAGIC 
be Clearly Read. 

CATHODE Ray Magic Eye Tuning Indicator on all Models, 

LATEST G Type Octal Base Valves, which are inter- changeable with the metal prototype. SPECIAL Output Valves for A.C./D.C. Motels, giving undistorted output equivalent to that of an A.C. set; 1937 range includes:- 
MODEI, 507 " Empire" 11 -valve 4 -band A.C. High Fidelity- Superhet with variable selectivity, 11.10stage on all bands, push-pull audio system using two new power output valves giving 15 watts undistorted, 1 large concert type auditorium dynamic speaker and 1 small special high frequency reproducing unit, 8 inch multi. coloured dial with lit up indications to show high fidelity and gramophone pick-up. 

MODEL. 504 " Duchess" 6 -valve 3 -band A.C. Superhet., with large 8 inch dynamic moving coil speaker. 
also special features mentioned above. 

MODEI. 604 " Envoy," earns as model 504 but for A.0 or D.C. supply. 
MODEL 502 Marquis" 6 -valve 3 -band A.C. Superhet., 

in magnificent moulded bakelite cabinet available in various attractive colours including ivory, walnut. ebony, green and red; this set has a moving coil dynamic speaker with special acoustic chamber giving excellent tone and quality. 
MODEL 602 Knave," same as model 502 but for A.C. 

or U.C. supply. 

MODEL 73 Royal " 7 -valve 3 -band A.C./D.C. Super - 
het., recently advertised 91/2 guineas. BARGAIN Offer. 

MODEL 6E 6 -valve 3 -band A.C. Superhet, in large 
handsome walnut cabinet with 8 inch moving- coil 

speaker; 12112 guineas, 

CUT Out that Interference with an Air King All -wave 
Doublet Aerial, doubles signal strength and increases 

reception range, especially on short waves; price 15/-. 
ALL the Latest Type American Glass and Metal Valves 

Stocked. 

CALL. 
write or 'phone for further particulars to:- 

AIR KING RADIO, 115, Shaftesbury Avenue, Cam- 
bridge Circus, W.C.2 (1st floor above Barclays Bank). 

'Phone : Temple Bar 4875 (two lines). All receivers 
assembled in England. [2702 
ALERT RADIO Co. 

" THE People's Set," Philco's new masterpiece, £616, 1 or 8/6 down and 1/11 per week; also a large 
range of all -wave models at prices to suit all pockets.- 
21, }last Rd., N.1. Clerkenwell 4871. [2747 
HARMAUR RADIO 

FOR High-class Economical American Midget Re- 
ceivers, all -wave sets, car radio, etc.; trade enquiries. 

THE HARMAUR RADIO Co., Ltd., 8. Clifford ht., 
New Bond St., London, W.I. Regent 4336. [0499 

" GtERVICE With a Smile." 

HENRY FORD RADIO, Ltd., 

ELECTRONIC 
House, 22, Howland St., Tottenham 

Court Rd., W.I. Mhseum 5675. [0511 

" Radio Data Charts," A Series of Abacs Post free 4/ro 
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NEW RECEIVERS AND AMPLIFIERS 

ARMSTRONG 
COMPANY wish to thank all old friends 

who visited them at Radiolympia and also those 
who have written to wish them success. 

ARMSTRONG 
1937 Range 'of Radio Chassis are Briefly 

Described Hereunder. 

ARMSTRONG 
9 -valve 4 Wave -band Superheterodyne 

Chassis, covering 12.9-34 metres, 34-100, and broad- 
cast bands, radio frequency amplifier, variable I.F. trans- 
formers, two Marconi PX25 valves in loaded secondary 
push-pull output, amplifier and power pack separate unit; 
price 18 guineas complete. 

ARMSTRONG 
8 -valve All -wave Radiogram Chassis; this 

model has a stage of R.F. amplification and covers 
four wave -bands, 12.9-34 metres, 34-100 metres and the 
usual broadcast bands, output stage 2 Marconi PX4 valves 
in push-pull, loaded secondary transformer coupled; price 
11 guineas complete. 

ARMSTRONG 
7 -valve All -wave Radiogram Chassis, 4 

wave -bands, 12.9-34 metres. 34-100 metres and broad- 
cast bands, has R.F. amplification and interstation noise 
suppressor, Triode valve output; price with valves, 10 
guineas. 

ARIIISTR,ONG 
8 -valve, 4 wave -band Radiogram chassis; 

£9/17i6 (see displayed advertisement). 

ARMSTRONG 
6 -valve 4 Wave -band Radiogram Chassis; 

£8/17/6 (see displayed advertisement). 

ARMSTRONG 
6 -valve 3 -Wave -band Radiogram Chassis. 

complete with valves and Bola gin. speaker; £7/10. 

ARMSTRONG 
8 -valve Posh -pull Radiogram Chassis: 

this model designed to give good quality reproduction 
en the 2 broadcast bands, the output stage consisting of 
two transmitting triodes arranged in resistance capacity 
coupled push-pull with phase reversed preceding stage; 
price £8110. 

ARMSTRONG 
6 -valve Radiogram Chassis; this chassis 

has a resistance capacity coupled transmitting triode 
valve output stage, covers usual broadcast bands; price 
£7/10. 
ARMSTRONG 

10 -watt Push-pull Amplifier, fitted with 
self contained pre -stage amplifier for microphone, 

volume and tone controls, also plugs and jacks for gramo - 
and microphone stages supplied complete with Rola G.12 
speaker for 101/. guineas. 

ARMSTRONG 
Chassis Carry Generous Guarantee, no 

charges for labour, material. carriage or packing for 
12 months (valves carry the makers' guarantee). 

ARMSTRONG 
Chassis are Sent on 7 Days' Trial, pack- 

ing and carriage free. 

ARMSTRONG 
COMPANY have Catalogues with Illtts- 

t.rated Technical Information now Available. 
ARMSTRONG COMPANY, 100, King's Rd., Camden84 

Town, N.W.1. 126 

ROYAL RADIO COMPANY. 

ESTABLISHED 1908. 

TIIE 
Cheapest House for all the Latest 1937 Models 

with metal sal Ives; from £3/10. 

AS it is Impossible to Give Full Specifications of all 
Models in This Advertisement, send stamp for illus- 

trated catalogue. 
(x3/10. -5 -valve T.I.F., long and medium, 200-250 volts. 

+4/15. -5 -valve Superhet., long and medium, 200-250 
olst volts 
(+5/15. -5 -valve Superhet., 19-2,000 metres, 200-250 
áI volts. 
27/15. -6 -valve Table Model, 16-2,000 metres, A.C. or 
Z D.C., any voltage. 
r7/15 and £9/9. -All -wave cceivers, suitable for ships, 
ow as supplied to the P. & O.. B.I., .cud other shipping 
lines, guaranteed 

vefree 
from interference. 

(+13/t0that 
Igets lAúerie caoael, 

11-2.000 
at full 

volumetres 
on an indoor aere ial. 

eeerial. 

pg.-Latest 6 -valve car radio. A.V.C., remote control, 
A.' no suppressors required. 

AFULL Range of the World-famous Ferguson and 
Pilot Models Stocked. 

ALL Sets Fully Guaranteed by Ourselves. 

ALL 
Types of American Valves in Stock. 

AY Us a Visit Any Time, week-end included. Fares 
P paid up co £1 to customers spending £13 or over. 

Nearest station George Lane, L.N.E. Rly. 

ROYAL 
RADIO COMPANY, 5, Buckingham Rd., 

South Woodford. London, E.18. 'Phone: Buckhou 
ut [267 

2736. 

SIX -VALVE Superhet. Chassis, with A.V.C. 3.5 -watts 
pentode output. at £6/5. 

SIX -VALVE All -Wave A.C. Superhet. Receivers, with 
cabinet and speaker, 3.5 -watts pentode output, station 

marked dial, A.V.C. wave ranges 16.5, 50. 200 to 600,. 
ansl 1,000 to 2,000 metres; price £9. 

WE Can Supply Kits of Specified Parts with Valves for 
any " Wireless World " Receiver or Amplifier, includ- 

ing the "1936 Monodial A.C. Super Receiver." ' Quality 
Amplifier." Imperial Short Wave Six and All -Wave Super - 
Seven. Hire purchase terms can be arranged on the above 
goods and any other radio equipment; details upon applica- 
tion. 

UNIVERSAL 
Amplifiers, with undistorted output of 

8 watts, 2 pentodes in parallel in output stage, 
£6/10; A.C. amplifiers, double R.C.C. push-pull with 2 

triodes in output stage, undistorted output of 5 watts. £7. 

WARD, 
46, Farrwgdon St., London. E.C.4. Tel.: 

Holborn 9703. [0458 

23/10 to Save, per set. -Write for free list to Key, 
dive 1, Old Church Lane, N.W.9. Colindale 8266. 10537 

FERGUSON, 
Belmont and Air King All -wavers lead 

the field; wholesale distributors. -Leonard Heys, 
36, Henry St., Blackpool. [0530 

TRANS 
-ATLANTIC RADIO Stock the Latest American 

Radio Sets; compacts from £2, 16; 6 -valve all -wave 
table grands from 67/17/6; write for liste. 

TRANS 
-ATLANTIC RADIO Co., 15. Percy St., W.1. 

Museum 3096. Guaranteed Radio Repairs. [2749 

SPECIALIST. 
Car radio only. Expert fitting and 

repairs. Sets from £7/10 to 40 guineas. -St. John 
Chesney, 38, Hugh St., London, S.W.1. Victoria 0780. 

[0534 

FOR the Finest Value in All -wave Receivers, see 
McCarthy advertisement on page 6. -McCarthy 

Radio, Ltd., 44a, Westbourne Grove, London. W.2. Tele- 
phone: Bayswater 3201, [0510 

BARGAIN.-1937 
model A.C. 5 -valve superhet sets, full 

A.V.C., handsome walnut cabinet, B.V.A. valves, 
8in. Rola speaker, complete deliveries; £616; sent Mn 

seven days' approval. -Stott, Clare Hill, Huddersfield. 
[2656 

No. 4 

on the Suppression 
of El-ct1°:cal Interference 
with Broadcast Reception 

At the time of writing we have just 
completed a term of duty at the Radio 
Exhibition, Olympia, and it occurs to 
us that a review of some of our con- 
versations with members of the public 
will be helpful to many readers. 
1. A man with more than usual tech- 
nical knowledge alleged that our 
¡meter board suppressors were useless 
in his case. When asked if he lived in 
a detached, semi-detached, terrace 
house, or in a flat, he wanted to know 
what that had to do with it. It was 
explained to him that unless he was 
in a detached house his wiring might 
be re -infected by re -radiation from 
unfiltered neighbouring wires. He was 
badly situated regarding interference, 
and the only mains filter likely to help 
would be one of the *Set Lead range. 
But if direct radiation was present he 
might have to erect an " Eliminoise " 
anti -interference aerial (35s. ; cable 
extra, 8d. per yard). 
2. An electrical and radio engineer had 
fitted an "Eliminoise" anti -interference 
aerial to an indoor aerial and com- 
plained of poor results. He had not 
bothered to read the instructions, he 
knew he should use an outside aerial, 
but his wife did not like the idea. So 
he blamed us ! 

3. An " Eliminoise " aerial was blamed 
for making things worse when attached 
to the old and very short low aerial 
which had been in use for years. As 
the transmission line did not pick up 
signals the pick-up was down, and as the 
open aerial was within a few feet of a zinc 
roof, guttering, mains, etc., it picked up 
all the interference that was going. 
Noise to signal ratio was impaired. 
4. Many people do not realise what we 
mean when we say the open part of an 
aerial must, in bad cases, be 15ft. from 
any conductor. They immediately 
think of mains leads, etc., whereas water 
mains, guttering, metal poles, wire stays, 
zinc roofs, are all conductors, and carry 
and radiate interference. 

5500,4 H 

SAMP ßr19111 5AMP 
PLUG 

SET 

RECEIVER 
EARTH 

MAINS 

3oµH 

5. We were frequently asked whether 
or not our Set Lead Suppressors at 
17s. 6d. and 19s. 6d. would give 
suppression on all waves including 
down to to metres. The answer is a 
definite " No." This is the first year 
that there has been a real call for all - 
wave reception, and we have designed 
a suppressor for the job, type 300, 
price 21s., and with circuit arrange- 
ments as shown above. 
* Set Lead Suppressors, type:- 

12rr, 5 -amp. medium and long wave 
0256, I -amp. medium and long wave 
300, I -amp. all -wave from so metres 
305, I -amp. Io -boo metres ... 

1118, Condenser Suppressor, general 
purpose ... 

+1257, (\deter Board Sup rrsscr ... 

s. d. 
17 6 
19 6 
21 0 
59 6 

ro 6 
13 6 

BELLiN 
St1PPREtS¿SIel;SERViiÇE,. 

Belting & Lee Ltd.. Cambrid..Ie Arierin; Road, Enfield, Middx. 

NEW RECEIVERS AND AMPLIFIERS 
VALVE 9-stage'All-wave Superhet Manx Chassis, com- 

prising large micro -dial, volume control and variable 
tone control, pick-up connections; circuit: tuned H.F. 
stags on all wave -bands, Octode mixer, hand -pass LF.'s, 
double diode triode detector, giving full A.V.C. 3 -watt 
pentode output, complete and ready to use with 6 Dario 
valves; chassis and valves carry 12 months' guarantee; 
cash with order; £8/10. on 7 days' approval, or c.o.d. 

FREE with Above Chassis. -Mains energised 8in. moving 
coil loud speaker.-Hulmes, Station St., Birming- 

ham. [2704 

19 37 Radio at the World's Lowest Prices. -6 -valve all - 
wave superhet A.C./ D.C. 17-2,050 metres; National 

Union valves, Magnavox speaker, large airplane dial, ..Il 
the newest improvements (not a midget), 18x 14 r 13; 
never before offered at such a low price, £5/19/6; 8 - 
valve A.C. mains, all -wave super 4 bands, 11-2,050 
metres; highly sensitive, interference free, noise suppression 
and every other refinement in 1937 radio, £13/13; com- 
prehensive guarantee, including valves; absolute satisfaction 
ur money refunded immediately good carriage tree. - 
Radiographic, Ltd., 66, Osborne St., Glasgow, C.1. 

[2740 

RECEIVERS AND AMPLIFIERS 
CLEARANCE, SURPLUS, ETC. 

CLEARANCE List (Trade Only). -Write Leonard Heys, 
36, Henry St., Blackpool, [0527 

3/10 to Save, per set. -Write for free list to Kay, ooi 1, Old Church Lane, N.W.9. Colindale 8266- 10535 

SEND for Bargain List of Brand New Decontrolled Re- ceivers; amazing prices. -P. A. C.. Ltd., 54. Lamb's Conduit St.. W.C.1. [2243 
BARGAINS. -5- and 6 -valve 1936 snperhets by well- known makers, reconditioned and guaranteed 3 months; cash with order, 7 days' approval; £7/7, or c.o.d.-Wyndham 'Trust, Station SL, Birmingham. [2613 

BATTERIES & CHARGING PLANT 
CARFAX Garage Chargers,. 30e 6a., two circuits, five-year guarantee; £717. -British Rectifiers Engi- neering Company. Vernon Place, Cheltenham. [2546 

Amp. 2-6 v. battery charger, 21'-: lamp- 15.-; 
I,y a., 10/6; 12 v. 3 a. car charger, 45,-; all attractively cased, complete, guaranteed.- Sussex Charger Co., 40, Western Rd., (love, [2787 

PUBLIC ADDRESS EQUIPMENT 
H. J. LEAK. 

THE fact that a man manufactures brick. does not qualify him to design a house, especially if tie prefers that his customer shall undertake its construction; the design will probably be cheapened as an inducement 
to buy the bricks, which is all that matters. 
WYY 

ITII six years specialised experience behind us in the design, construction:. and operation of real P.A. 
gear, we shall be pleased to advise you what not to use. on receipt of a card. 

124", 5981.732 Palling Rd., Hammersmith, W.6, Rit'er[2siL: 

PUBLIC Address Rork Undertaken. 
D.A. Vans for Hire, stationary equipment for fete', 

- conference-, etc., portable equipments for small lames, etc. 
ROSS and ROBINSON, Ltd., 8, Western Circus, W.3. 

[0521 

PARTRIDGE I2W. Constructional .Amplifier Costs Only 
£8 to Build, and includes: - 

MIXING Circuits for Two llicrnphnncs and Pick-up, 
long mike range without pre -amplifier, silent back- 

ground, output to match from 1 to 10 speakers; fully 
described in the:- 

ARRIDGE, P.A. Manual. free to trade only from P'f N. Partridge, B.Sr., A.M.I.E.E., Kings Buildings, 
Dean Stanley .51., London, S.W.1. [2670 

USED SETS FOR SALE 
AND WANTED 

EDDYSTONE 

EDMZSTON 
E " Amateur Bands " 2, S.G.-l'en., special 

20, 40, 80 -metre coils, ideal for serious listener, as 
new,. -Barber, 16. The Green, Hayes, Kent. [2757 

G.E.C. 

FOR Sale, 4 -valve all mains G.E.C. D.C. wireless receiv- ' ing set. good condition; owner moved to A.C. district; 
what offers? -Call Flat 1, 1,516, London Rd.. Norbury, 
after 6 p.m (2758 

HALCYON 

H11.(''YON 
14 -guinea. 1936 Universal Superhet., per- 

fect condition; £8 nearest offer; owner acquiring all - 
wave; write. -O., 4, Clissold Rd., N.16. [2733 

MURPHY 

MII RPIIY A.24R.G. Radiogram. A.C., perfect condi- 
tion; £18. -Elliott, 99, Talbot Rd. Bayswater 1071. 

[2734 

PYE 

A1 
(137 Pye Battery Portable, little used; offers invited.- 
e7 'Phone: Ewell 2569 between 6 and 8 p.m. [2717 

MISCELLANEOUS 

H.M.V. 
Model 146, practi.'a fly new, complete; £5; 

Eke° 13 74, gond condition, £3/10. -Johnson. 60, 
Haldane ltd., East Ham. (2716 
Wiï E Specialise in Modern Used Radio, and hold large 

VV stock; of mains sets by noted maker, and all recon- 
ditioned and in perfect order, which we offer at cash 
baigain prices; stamp for lists. -Radio Mart, Henderson 
Rd., Easincy, Portsmouth. (2746 

"Wireless Servicing Manual." Post free 5/4 
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NEW MAINS EQUIPMENT 
HOYNE'S All Power Transformers. 

WE Thank the Many Thousand Friends Who Visited 
Us, and from whom we received letters, at Radi- 

olympia; your congratulations and criticisms are ap- 
preciated. 

D ELIVERY on Standards and Specials at Present 
3 to 4 Days; our high quality will always be main- 

tained. 
QUOTATIONS by Return for Specials, keenest prices 
xoL consistent with best materials and workmanship as 
usual. 

HOYNE'S All Power Transformers, Ltd., 8a, Gladstone 
Rd., Wimbledon, S.W.19. Tel.: Liberty 3303. [2703 

PARAMOUNT Mains Transformers. 

PARAMOUNT in Quality, lowest in price; example, 
250v. 60 m.a., 4v. la., 4v. 4a., open type 9/-, 

shrouded 11/-, post 9d.; 350v. 75 ma., 4v. 2.5a., 4v. 4a., 
open type 12/-, shrouded 14/-, post ad. 

WRITE for List, " Paramount Mains Transformers."- 
R. II, Salter, 66, Hartfield Rd., Wimbledon, S.W.19. 

'Phone: Liberty 3226. [2303 
TANTALUM for A.C. Chargers, H.T. and L.T.-Black- 

well's Metallurgical Works, 1.1,1.. Carlton, Liverpool. 
[2729 

CABINETS 
MANUFACTURER'S Clearance. 

ULTRA 
Titer Radiogram Cabinets, 35x21x16, 35/-; 

" Ultra" Lynx, 35x18x16, 25/-; both undrilled 
(reconditioned! 

HALCYON Radiogram Cabinets, rich, dark, figured 
walnut, 33x23x19'/ 45/-; many others, 30/- up- 

wards; photos for selection sent on request. 
"ULTRA" Table Cabinets, 20x16','zx9!L (undrilled), 

10/6; many others from 4/6. 
SPEAKER Cabinets; 4/6 upwards. 

SEND Particulars of Your Requirements (giving size of 
set, etc.), or call and make your choice from our 

stocks of over 100 different types; from 3/6 to £4/10. 
HL. SMITH and Co., Ltd., 287-9, Edgware Rd., 
London, W 2. Tel.: Padd. 5891. [0485 

DYNAMOS, MOTORS, ETC. 
Toluca, A.C.. brand new, 200-240v., 1,425 revs.; 

4 £2'9,9; lists free.-Easco 18, Brixton Rd S.W.9. 
[0455 

ELECTRO Dynamic Rotary Converters, complete with 
smoothing and silence cabinet. input 200-240 D.C.. 

output 220 volts A.C., 50 cycles, 90 watts, in new condi- 
tion; £6, carriage forward; many other converters in 
stock; send for details. 
WARD, 46, Farringdon St, London, E.C.4. Tel.: 

Holborn 9703. [0518 

GRAMOPHONES, PICK-UPS AND 
RECORDERS 

SECOND-HAND, CLEARANCE, SURPLUS, ETC. 

pERMAREC Recording Motor, brand new; cost £10110, 
bargain, £6.-8, Chester Drive, North Harrow. Harrow 

1970. [2718 

NEW LOUD -SPEAKERS 
HULBER'l' for Quality Surplus Speaker Bargains. 

B RAND New and Made by one of the Best Known 
Manufacturers of Moving Coil Speakers; the Audi- 

torium models are fitted with the latest curved cones, and 
represent the finest bargains in quality speakers at 
present available. 

9/6.-Energised 7in, cone. 2,500 or 6,500 field; Bin. 
V cone, 10/6; loin, cone, powerful quality speaker, 

14/-, usual price 45/-, complete with universal trans- 
former. 

10/6. -Permanent 
magnet, 71n. cone; 8in. cone, 

15/6; loin. cone, 24/-; the loin, model is 
fitted with die cast frame, and is Ideal for quality re- 
ceivers; usual price 57/6, all models complete with 
universal transformer. 

59/c.-D.C. Auditorium energised, 10ín, curved cone, 
V noted for realistic reproduction, exceptionally 

wide frequency range, large magnet with enormous flux 
density, one of the best 'quality speakers available, usual 
price £6; price includes large output transformer; field 
resistances 1.250, 2,000, 2,500 or 5,000 ohms; ideal for 
"Wireless World " Quality or P,A. amplifiers; genuine 
bargain; A.C. model. 77/., complete with Westinghouse 
rectifier and smoothing equipment; list price £9. 
CASII with Order or C.O.D. 

HULBERT. 6. Conduit St., W.I. 
[2250 

VAUXHALL.-Best quality speakers; see other column. 
-Vauxhall Utilities, 163a, Strand. [0520 

LOUD -SPEAKERS 
SECOND-HAND, CLEARANCE, SURPLUS, ETC. 
VAUXHALL.-Magnavox mains energised, 2,500 or 

6,500 field coil, loin- cone, 17/6; 7in. cone, 12/6. 
VAUXHALL.-Magnavox permanent magnets, universal, 

suitable for Class " B " power or pentode, 7in- cone, 
16,6; loin. cone, 22;-. 

VAIXHALL.-American Rolas, 2,500, 8in. 15/-, 9i¿in. 
19í6. Permanent magnets, 8in. 19/6. 9°,in. 24/6. 

VAUXHALL.-Above, fully guaranteed, complete with 
humbucking coils; state power or pentode trans- 

former; unused manufacturers' stock. 
VAUXHALL.-Immediate delivery, carriage paid; lists 

free; cash with order or c.o.d.-Vauxhall Utilities, 
163a, Strand, W.C.2. Temple Bar 9338. [0456 
ljo.K. Senior, D.C. 200-250, 1935, 47/-; Magnavox Dttode. 
Allc 1,250 ohnis, 52; 6; 155 Tweeter, 7/6.-127, Broad- 
way-, Cricklewood: [2741 

1936 Bakers A.C. High-Fidelytone, remote tone control 
unit, perfect. £3/15; also Sound Sales Quality 

Amplifier, feeder, Magnavox, etc.-Details, 40, Kensington 
Rd., Gosport. (2715 

The Winter Season Opens 
Preparations for the 

nr,onmtion .erein.onics 
are well in hand 

ORDERS FOR 

are now being placed 

DON'T BE LATE! 
EPOCH has a speaker for every occasion, 
Domestic or Public Address. 

EPOCH MICROPHONES were used in 
conjunction with Epoch Reproducers 
throughout the Jubilee Celebration period, 
and are already in demand for the Corona- 
tion of His Majesty King Edward VIII. 
EPOCH P.A. HORNS for i n door and 
outdoor use, temporary or permanent 
installations, and for van -top fixture are 
all scientifically designed for best acoustic 
performances. 

P.A. CONTRACTORS. 
. 

We invite your early enquiries. Our 
technical service is at your disposal to 
assist in overcoming any difficulties you 
may encounter in connection with public 
address installations and sound distribution. 

CONSTRUCTORS. 
We shall be glad to demonstrate our 
speakers and microphones, and wjll send 
our latest illustrated catalogue upon receipt 
of coupon below. 

FOR THE TRADE AND " HAMS "--- 
SHORT WAVE AND 
SERVICE COMPONENTS 
A catalogue specially compiled for the 
benefit of the trade and amateur trans- 
mitters listing spares and components 
for every conceivable purpose. All 
short wave components such as beehive 
insulators, S.W. condensers, quench 
coils, etc., are listed. Write for this now, 
sending your trade heading or Q.S.L. card. 

RADIO DEVELOPMENT CO. 
(Prop.: EPOCH Reproducers Ltd.) 

Aldwych House, Aidwych, London, W.C.2 
Telephone: Holborn 9111 (2 lines). 

COUPON 
Please send me your latest catalogue of 
EPOCH MOVING COIL REPRODUCERS AND 

MiCROPHONES. 

Name 

Address 

To Radio Development Co., 
Aldwych House, Aidwych, London, W.C.2 

iv. wan 

LOUD -SPEAKERS, SECOND HAND, 
CLEARANCE, SURPLUS, ETC. 

MAGNAVOX D.C. 152 fain. cone), 22/6; Magnavox 
154 (6yin. cone), 16/3; all with humbucking coils, 

power or pentode transformers, and 2,500 or 6,500 -ohm 
fields; Magnavox P.M.254, 18/-; Magnavox P.51.252, 
22/6. 

ATTENTION to All Orders Within 48 Hours; carriage 
paid; cash with order or c.o.d.; send for list. 
WARD, 46, Farringdon St., London, E.C.4. Tel. 

Holborn 9703. [0451 

TELEVISION APPARATUS 
JOHN SALTER, of Featherstone Buildings, Holborn. 

W.C.. pioneer, sin_,. 1927, of television components. 
will be pleased to hear from old friends and new cus- 
tomers requiring up-to-date apparatus. [2659 

VALVES 
AMERICAN Valves, first grade, in all types; trade 

supplied,-Metropolitan Radio Service C'0., 1021, 
Finchley Rd N.W,11. Speedwell 3000. [0436 

HIVAC, TUNGSRAM, and all Reliable Americans, a 
complete service to Gaders; orders c.o.d. or send for 

lists.-Leonard Heys, 36, Henry St., Blackpool. [0529 
ALL Types of American Valves in Stock, of Raytheon, 

Sylvania, and Arcturus makes, at competitive prices. 
guaranteed for six months; send for lull list; 350 ohms 
line cords, 2,8. 
WARD, 46, Farringdon St., London, E.C.4. Telephone : 

Holborn 9703. [0452 
TUNGSRAM Valves; every type in stock including 

Americans; by return service to traders; cash with 
order or c.o.d.; lists free-The Radio Centre, Seabourne 
Rd., Bournemouth. [2742 

3 Eacls.-Any popular type of American valves. SO 
/ days' guarantee; orders 10,- or over carriage paid; 

satisfaction or money refunded immediately.-Radiographic. 
Ltd., 66. Osborne St., Glasgow, C.1. [2739 

CLARION Valves, all brawl new, battery types, 2 -volt, 
H.2, H.L.2, L.P.2, 1i9; super power, P.2, 2/6; 

screens and L.F. pentodes, 3/9: A.C. mains 4 -volt, 1 -amp. 
general purpose, 3/3; power, 4/-; screens and L.F. pen- 
todes, 4/6; full wave rectifiers, 3/6; postage paid, cash 
with order, or c.o.d. over 10i ---Clarion Valves, Dept. W. 
885, Tyburn Rd., Erdington, Birmingham. [2675 

VALVES by Well Known Non -ring Manufacturers, con,- 
plete range of battery, a.c. mains. rectifiers, brand 

new stock with six months' guarantee; 2 volt, detector 
2/3, power 2/9, screen grid pentacle, H.F. pentode, 5/-; 
the following American type valves, fully guaranteed, at 
5/6 each, No. 80, 42, 43, 57, 58. 77. 78, 6C6, 6116. 2555. 
257.5.-Write for other prices to Dolci Electrical Co.. 
Ltd.. 7, Lizard St_, London, E.C.I. [0530 

METERS, ETC. 
UNIVERSAL Acometer. 36 -range, very good condition; 

£8,'2,6; D.C. Avominor, unused, 27/6. 

EVERSIIED 
and Vignnles Megger. 500 volts. in red 

bakelite case; £4,5.. 
HENRY'S. 72, Wellington Ave.. London, N.15. 

[2756 

36 Range Universal Avonreter. almost new. perfect 
VV condition; offers.-Wavell, G urna rot, I.O.W. 

[2745 

NEW COMPONENTS 
W.W. Microphones in Parts: 13,.6.-A. Hinderlich. 2, 

Bridge Rd., London, N.W'.10. [2699 
A LL Standard Makes, wholesale only, write for lists.- 

Leonard Ileys, 36, Henry St., Blackpool. [0528 

" 
WIRELESS WORLD" Specification Transverse 

Current Mike Transformer: 8 6.-Sussex Charger 
Co., 40, Western Rd., hove. [2738 

COMPONENTS 
SECOND-HAND, CLEARANCE, SURPLUS, ETC. 
V AUXHALL. 

VAUXHALL.-Polar Midget 3 -gang condensers. straight 
or superhet., 8/9; Polar full vision, horizontal nor 

Arcurate dial and drives, 4/6. 
VAUXHALL.-Flat, sheet aluminium, hard rolled, 18 

gauge 12in.x12in., 2/6; 18x18, 5:-; other sizes pro 
rata. 

VAUXHALL.-Hivac, Tungsram valves, full range; trade 
discounts allowed from new prices. 

VAUXHALL.-Polar station named scales, for hori- 
zontal dials, latest settings; 1/9 each. 

VAUXIALL.-T.C.C. electrolytic condensers, 8 mid- and 
4 mxd., 550 volt, 3'-; 500 volt, 2,6; 450 volt, 2/5. 

VAUXHALL.-T.C.C. condensers, tubular, non-induc- 
live, 0-1, 6d.; 50 mid.. 50v. working, 1'6; 50 mhl., 

15v., 1 /3; 0.05, 6d.: 0.002, 0.0002, 0.001, 0.0001, 4d. 
each. 

VAUXITALL.-'l'.CLC. mira, 0.002, 2,000 volt test, 10d.; 
0.0001, 4d.; 0.001.0.01, 1'-; 1 mfd. Mansbridge. 1'3. 

AUXHALL.-Resistances by well-known manufacturers, 
1 -watt type, 6d. each; all values. 

VAUXIALL.-Centre tapped iron cored I.F. trans- 
formers, bases, terminals, 110 k;e; 6, 6, guaranteed. 

VH4UXALL.--Set manufacturers' surplus, skeleton type 
Westinghouse rectifiers, H.T.8, 9/6; II.'1.9, lI.'r.10, 

10'-; complete with fixing brackets. 
VAUXHALL.-Colvern G.1. C.2, (1.3, or G.1, (1.2 and 

G.8, superhet type, 30;-; Colpaks, £2'4; Polar 
drives, 4/6. 

VAUXHALL.-Volume controls. Erie. Colvern, Centre - 
lab, 2;-; with switch, 3:-; all values, from 2,000 to 

2 meg. 
V4UXIIALL.-Pushback wire, four colours, 6 yds. 6c1.; 

6B.A. screHs or nuts, 2d. dozen. 
VAUXHALL.-Collars 32 model, 32;6; Universal model, 

47'6; complete unit, A.C., 200-250v., first quality 
pick-ups and volume control. 48'- 

Ar'XIIALL.-T.C.C.- 200 mid. 10 -volt, 3'-; C'on- 
linental valve holders for Universal valves, with ter- 

minals, 9d. 
VAIXHALL.-C'lix valveholders, terminals. 7 -pin, 9d., 

5 -pin 7d.. W.B. 5 -pin, 41,_.d.; baseboard mounting. 
6d.: post paid 2/6 or over, or c.o.d. 

VAUXAHLL UTILI'T'IES, 163a, Strand, W.C.2, over 
Denny's, the Booksellers. Temple Bar 9338. Send 

postcard for lists free. [0453 

" Handbook of Technical Instruction for Wireless Telegraphists" Fifth Edition Post free 35/9 
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PREMIER 
SUPPLY STORES 

ALL POST ORDERS should be addressed to- 
JUBILEE WORKS, 167, LOWER CLAPTON RD.; 

LONDON, E.5. 

'Phone : Amherst 2833 (Private Branch Exchange). 
Callers, as usual, to 20-22, HIGH ST., CLAPHAM, S.W.4. 

(Macaulay 2381.) 

And 165 and 165a, Fleet St., E.C.4 (next to Andertons 
Hotel). (Central 2833.) 

NOW READY ! Send 4d. in stamps }or NEW 
ILLUSTRATED GIANT CATALOGUE AND VALVE LIST. 

SHORT WAVES. 

SHORT-WAVE 
COILS 4 or 6 -pin types. 13-26, 22-47, 

41-94, 78-170 metres, 1/9 each with circuit. Special 
set of :3 S.W. Coils, 14-150 metres, 4/-, with circuit. 
Premier :3 -hand S.W. Coil, 11-25, 19-43, 38-86 metres. 
Simplifies S.W. receiver construction, suitable any type 
circuit, 2/-. 

COIL FORMERS, in finest plastic material, llin. low - 
loss ribbed 4- or 6 -pin, 1/- each. 

CONDENSERS, 
super ceramic S.L.F. 00016, .0001, 

2/9 each ; double-spaced, .000015, .000025, .0(8)05, 
3/- each. All brass with integral slow-motion .00015 
tuning, 3/9 ; .00015 reaction, 2/9. 

SHORT-WAVE 
KIT for 1 valve receiver or adaptor, 

complete with chassis, 3 coils 14-1511 metres, con- 
densers, circuit, and all parts, 12/6. VALVE GIVEN 
FREE. De Luxe model, 1716. 
2 -VALVE S.W. KIT, complete with valves, 19;6. 
3 -VALVE S.W. KIT, S.G. det. and Pen., complete with 
valves, 42/-. 

BAND-PASS 
KIT, 14/6 the lot. Lissen :3 -gang coil 

unit. Utility :3 -gang condenser and disc drive, 
4 valve -holders, chassis and blueprint. 

LIS8EN 
ALL -WAVE COILS, 12-2,000 metres, complete 

with switching and wiring diagram, 12,'6. 

MAINS 
TRANSFORMERS. Premier wire -end type, 

with screened primaries. 
I LT. 8 & 9 or H.T. 10 with 4 v. 4 a. C.T. and 4 v. 1 a. 
C.T., 8/6. 
250-250 v. GO m.a., 4 v. 1 a., 4 v. 2 a. and 4 v. 4 a., all 
C.T., 8/6. 
350-350 v. 120. m. a., 4 v. 1 a., 4 v. 2 a. and 4 v. 4 a., all 
C.T., 10/8. 
500-500 v. 150 rn.a., 4 v. 2-3 a., 4 v. 2-3 a., 4 v. 2-3 a., 
4 v. 3-4 a., all C.T., 19/6. 
Any of these transformers with engraved panel and N.P. 
terminals, 1/6 extra. 

AUTO 
TRANSFORMERS, step up or down, 60 watts, 

7/6 ; 100 watts, 10/-. 

MAINS 
VALVES, famous Europa 4 v. A.C. types, 4/6 

each. HI,., L., S.G., Var.-Mu-S.G., H.F.-Pens., 
Var.-Mu-H.F. Pens. 1, 3 and 4 -watt A.C. directly -heated 
output Pentodes. Full -wave rectifiers, 250 v. 60 m.a. 
A.C./D.C. types. 20 -volt. .18 amp. S.G., Var.-Mu-S.G., 
H., HL., Power. 
Following Types all 5/6 each. Full -wave rectifiers, 
:350 v. 120 m.a. and 500 v. 120 m.a. 21 watt indirectly - 
heated Pentodes. 
Frequency Changers, Octodes and Heptodes. 

BATTERY 
VALVES. 2 -volts, HT., L.F., 2/3. Power, 

Super -Power, 2/9. S.G., Var.-Mu-S.G., 4 or 5 -pin 
Pentodes, H.F. Pens., V.-Mu-H.F. Pens., 5/-. Class B, 3/6. 
AMERICAN VALVES. Genuine American DUOTRON, 

all types, 3/6 each. Hytron super quality, 3 months' 
guarantee, all types, 5/6. New Metal Glass Valves, all 
types 6/6. 

MILLIAMMETERS, 
moving -iron, flush 2}", all ranges 

from 0-10, 5/9. Visual tuning, 6 or 12 ma., 
5/-. Moving -coil meters, 2g" 0-1 m.a., 18/6 ; 3f" 0-1 m.a., 
22/6. Multipliers, 1/- each. Westinghouse meter rectifiers, 
11/6 each. 

ELECTROLYTICS. 
U.S.A. 4, 8 or 12 nrfd. 530 v. peak, 

1/9 each. Dubilier, 4 or 8 mfd. 500 v., 3/- ; 50 mfd. 
50 v., 1/9; 12 mfd. 20 v., 6d.; 25 mfd. 25 v., 1/-. T.C.C. 
4 or 8 mfd. 650 v., 4/-; 15 mfd. 50 or 100 v., 1/-; 50 mfd. 
12 v., 1/-. 
Paper Condensers. W.E., 250 v. working 4 mf. 2/-, 2 mf. 
1/-, 1 mf. 13d. ; 350 v. working 4 mf. 2/6, 2 mf. 1/6, Dubilier 
500 v. working 4 mf. 4/- ; 800 v. 4 mt. 6/- ; l mf. 750 v. 
3/-. 
Wego 450 v. working 1 mf. 1/-, 2 mf. 1/9, 4 mf. 3'- ; 

700 v. working 2 mf. 2/-, 4 mf. 3/6 ; 1,650 v. working 
1 mf. 3/6, 2 mf. 5/6. 
TRANSFORMERS, latest type Telsen R.G.4 (list 12/6). 

2 9. Lissen Hypemik Q.P.P. (list 12/0), 3/6. 
ELIMINATOR KITS for A.C. mains. 120 v. 20 m.a., 

or 150 v. 25 m.a., 10/-, tapped S.G. det. and output. 
Complete Kit with long -life valve rectifier (replacement 
cost only 2/-). 

SPEAKERS, 
MAGNAVOX. Mains energised. ' 15.4,' 

7" cone, 2,500 ohms 4 watts, 12/8. ' 154 Magna' 
5 watts, 25/- ; ' 152,' 9" cone 2,500 ohms, 17/6 ; ' 152 
Magna,' 9" cone, 2,500 ohms, 6 watts, 37/6. Magnavox 
P.M.s-' 254,' 7" cone, 16/6 ; ' 252,' 0" cone, 22/6. 
Reliable P.M.s, 10/6 ; Cossor P.M.s, 13¡6 ; Blue Spot 
29 P.M., 15/-. Balanced armature speaker units, 3/6 each. 
Potentiometers by well-known makers. All values up to 
1 meg., 2j- ; with switch, 2/6. 

GRAMOPHONE 
MOTORS. Collaro Gramophone Unit, 

consisting of A.C. motor, 100-250 v. high quality 
pick-up and volume control, 45/- ; Collaro motor only, 
30/- ; Collaro Universal Gramophone Motor, 100-250 v., 
A.C./D.C., with high quality pick-up and volume control, 
67/6 ; Collaro Universal Motor only, 49j6 ; Edison Bell 
double spring motors, including turntable and all fittings, 
5/- ; Cosmocord Gramo unit, comprising A.C. motor, 
pick-up and volume control (list 55/-), 35/9. 

COMPONENTS-SECOND-HAND, 
CLEARANCE, SURPLUS, ETC. 

PREMIER SUPPLY STORES 

OFFER the Following Manufacturers' Brand New 
Surplus Goods at a Fraction of the Original Cost; 

all goods guaranteed perfect; carriage paid over 5/-; under 
5/-, postage 6d. extra. I.F.S. and abroad, carriage extra; 
orders under 5'- cannot be sent c.o.d. 

VALVE Battery Receivers in Bakelite Cabinet, com- 
plete with speaker and 2 /dullard valves (less bat- 

teries); 25/-. 

LISSEN 
All -Electric A.C.4, S.G. del.; pen and recti- 

fier, M.C. speaker; (list £9/9) our price 65/-. 
VIDOR All -Electric 4 -valve Radiogram, for A,C. 

Mains; (list price 14 guineas) our price £8/15. 
elWATT 

A.C.' Amplifier, 2 -stage for mike or pick-up, 
complete kit of parts with 3 valves; 

1 
40/-. 

0 -WATT 
3 -stage A.C. Amplifier Kit with 5 Valves; 

£5/5. 
WATT 
£fí 

3 -stage A.C. Amplifier Kit with 5 Valves; 20/8. 
ALL -WAVE "All -World Rangé" 3 -valve Kit, 12-2,000 

metres in 4 wavebands without coil changing, com- 
plete kit of parts with 3 valves, S.G., H.F., S.G. del. and 
pentode (2 volts); 50/-, 
Q -VALVE Band-pass Kit, S -G. del. and pentode, ccm- 

plete kit of parts for battery -operated set, including 
3 valve and P.M: speaker, 50/-; A.C. model, 70/-. ELECTRIC Soldering Irons, 200-250v A.C. and D.C., with flex and stand; .2/3. 
TUBULAR Condensers, all values up to 0.5 mid.; 6d. 

each. 

TELSEN Ironcored Screened Coils, W.349; 4/- each. 

PREMIER SUPPLY STORES. 

ALL Post Orders Should be Addressed to .Jubilee Works, 167, Lower Clanton Rd., London, E.S. Callers as 
usual to:- 

High St., Clapham, S.W.4. Open till 9 p.m. 20 Saturdays, Wednesday 1 pan. Macaulay 2381 
165 and 165a, Fleet St., E.C.4 (next door to Anderton's Hotel). Early closing Saturday 1.30 p.m. Central 2833. 10488 
A LI, Lines Advertised in I.ast Week's Issue Still 
`A- available. 
WARD, 46, Farringdon St.. Telephone: Holborn 9703. 

10450 
RADIO and ENGINEERING SUPPLIES. 
ALL Lines Advertised Sept. 4 Still Available. 

RADIO and ENGINEERING SUPPIIES, 88, Edgware Rd., London, W,2. 'Phone: Padd. 6652. [2710 
SOUTHERN RADIO'S Wireless Bargains. All goods guaranteed and sent post paid. 
SPEAKERS.-Celestion Soundex, permanent magnet, 10/-; Telsen permanent magnet, latest 1936 model, with 10 -ratio transformer for any set, 12/6; Telsen loud speaker units, 2/6; all brand new and boxed. 
RECEIVERS.-G.E.C. A.C./D.C. mains 3 -valve sets, 

complete with 3 Osram valves, in exquisite Bake- 
lite cabinet with Osram M.C. speaker, ready to plug in 
to any mains, brand new, in sealed cartons, fully guaran- 
teed; £3/5 each (list £7/15). 

E.C. 3 -valve Battery Sets, complete with 3 Osram 
1,31 valves, P M. moving coil speaker in beautiful Bake- 
lite cabinet, each set brand new in original sealed cartons, 
G.E.C. type No. B.C.3536, listed at £5/10; our price 
50/- per set, an unbeatable bargain. 

ADIOG RAMS.-Clarion 5 -valves, Universal voltage, 
A.C. or D.C. mains, complete with Collaro Universal 

motor and pick-up, moving coil speaker, rand new ready 
for immediate use; £10/15 (list £24). 
ULTRA " Model 66 " Universal A.C.; D.C., in magnifi- 

cent table Console cabinet, complete ready for use, 
brand new in sealed cartons; £7. 

COILS.-Telsen 
iron core W349, Midget size, 4/-; type 

W478 (twin), 9/- pair; pair W477 (triple), 16/- set.; 
type W476 (triple superhet selector and oscillator), 161 - 
set; all Telsen ganged coils are complete with switch, 
etc., and are the latest 1936 types. Telsen I.F. trans- 
former coil W482, 5/-; Telsen dual range aerial coils, 
with aerial series condenser, type W76, 4/-. 

MICROPHONES.-Ace 
(P.O.) microphones, complete 

with transformer, ready for use with any set; 4 6. 

RESISTANCES.-" Tru-ohm " 1 -watt wire coils, colour 
coded and marked, 36 assorted capacities on card; 

6/- per card. 

POTENTIAL 
Dividers.-Lissen wire -wound, 3 -section. 60- 

watt, 4,500 ohms, 3,000 ohms, 2,000 ohms; 3 -section, 
5 watts, 20,000, 20,000, 20,000 ohms; 2 -section, 60 -watt 
2,500, 500 ohms; 2 -section, 50,000, 30,000 ohms; all 1/3 
each; in sealed cartons. 

AMERICAN 
Valves.-A full range of valves for all 

American receivers; 6/- each. 

SOUTHERN 
RADIO.-Branches at 271-275, High Rd., 

Willesden Green, N.W.10; 46, Lisle St W.U.2. All 
mail orders to 323, Euston Rd. 

SOUTHt 

- 

ERN RADIO, 323, Euston Rd., London, N.W.1. 
(Near Warren SL Tube.) 'Phone: Afuseum 6324. 

[2750 

MAINS 
RADIO DEVELOPMENT COMPANY, 4-6, 

Muswell Hill Rd., London, N.6. Tudor 4046. 

MAINS 
RADIO Offer Everything for Constructors; 

stamp for list, or trade list; carriage paid. 

BLC. Unused Electrolytics, 8 mfd., 550 volt, metal can., 
2/6; 50 mfd., 50 volt, 1/9; 50 mid., 12 volt, 10d.; 

25 mfd., 25 volt, 9d. 

CONDENSERS, 
all unused, 350 volt working, metal case. 

B.I.C. 4x4 mfd., 2/6; 2x2 mfd., 1/8; Standard Tele- 
phones, 2 mid., fid.; 1 mfd., 4'i.d.; 5 mid., 2'.d. 

TUBULAR 
Condensers. best makes, 400 volt working. 

0.0001 to 0.05 mfd., 3d.; 0.1 mfd., 6d.; tags, 0.00005 
to 0.0005 mfd., Id.; 0.001, 0.002, 0.005 mfd., 

CLIX 
Unused Chassis Valve -holders, 4 -pin, 1!,d.; 5 -pin, 

20.; Plessey 7 -pin, 4d.; S.W. Steatite 5, 7 -pin, 8d.; 
High -inductance H.F. chokes, 60. 

RESISTORS, 
unused. one watt, colour coded, wire ends, 

best make, ally size; 31/2d., 2/9 per dozen. 

ROTOROI1M 
Unused Potentiometers, 10,000, 500.000. 

1 megohm, with switches, 1/8; Centralab, 500,000 
ohms. 1 /-; Sat,,r 25,000 chins, 9d. 

MAINS 
RADIO DEVELOPMENT COMPANY, 

[27234-6, Muswell Hill Rd., London, N.6. 
ARCONI Na.17 Pick-up, M 16/-; B.2 choke. 12/-; 
O.P.M.1 le.), 91 -.-Thomas, 49, Caulfield Rd., Bast 

I1am, E.6. [2726 

APOLOGY 
We apologise to many of the visitors who called on us 
near Radiolympia, for not having given them the best 
quality possible with our speaker. 

Our visitors will realise that during exhibitions it is 
practically impossible to experiment and find the cause, 
when something is wrong, the short time between the 
departure of the last visitor and the cessation of first- 
class transmissions being barely enough to get started. 

Our demonstration gear was installed about midnight 
prior to the opening of Radiolympia, too late to test on 
B.B.C. Next day, notwithstanding many complimentary 
remarks passed about the quality, we were most dis- 
appointed, as it was low toned and not up to our usual 
standard. During the period of the Show we found that 
our dissatisfaction was due to three main classes of faults : 

(1) our apparatus; 
(2) the room ; 

(3) about 52.8 per cent. of the transmissions. 

Tests made the first evening disclosed a defective field 
rectifier. This was replaced next day (Thursday) giving 
some improvement. Another cause of top loss was traced 
to a diode load resistance. An alternative arrangement was 
therefore installed on Monday and kept in service until 
the diode resistance was put right. Our apparatus was 
therefore correct during mast of the second week. 

With regard to fault 2, after the show was over we were 
able to take a reverberation curve of the room. This is 
shown below. 

w ,as a o Soo ,aso 

FREQUENCY 

This curve confirms our suspicion that some of the 
trouble was due to the room. 

With the third fault most W.W. readers will be familiar, 
but it takes an exhibition, when everything should be 
perfect, to bring home the large percentage of poor 
transmissions radiated during the day -time. Actually 
the percentage of time during which the transmission, 
consisted of Gramophone Records, O.B.'s. Talks, etc., was 
65.3 per cent. of the time between 11 a.m. and 8 p.m., but 
only 5.4 per cent. of the time between 8 p.m. and 10.30. 

MANCHESTER 
For four days only, Wed., Sept. 23rd to Sat., 26th, 
inclusive, we are taking, near the Manchester Evening 
Chronicle Radio Exhibition, a room at the premises 
of Messrs. Forsyth Bros. Ltd., 1261128, 

, in which we will demon- Deansgate, Manchester 
strate from 3 to 10.30 p.m., Wednesday, 3 to 6 p.m. 
W.W. readers and friends are cordially invited. On this 
occasion the time necessary to make sure that our apparatus 
will be working properly is allowed for. We will not be 
able to take a reverberation curve, but conditions such as 
the above are exceptional. With regard to fault 3, we ask 
our visitors to examine the programmes beforehand so 

that they may avoid calling at times when our speaker 
is handicapped. 

COME AND REFRESH YOUR EARS! 

VOIGT PATENTS LTD. 

The Courts . Silverdale . London . S.E.26 
TELEPHONE: SYDENHAM 6666 
Regel. Office: 22, Castle Street, London, E.C.r 

"Dictionary of Wireless Technical Terms" Second Edition Post free 2/2 
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HAVE YOU HEARD 
THE SOUND SPEAKER P 

Probably no piece of apparatus in the Radio Industry 
has been subjected to so many arguments as the 
Loud -speaker. We maintain that a speaker can be 
no better than it sounds, and if you haven't heard 
the Sound Speaker we strongly advise you in your 
own interests to do so. 
There is an old saying about deciding in haste and 
repenting at leisure ; therefore we would like you to 
hear all the other loud -speakers you can find, and 
finally come and hear the SOUND SPEAKER. 

PERMANENT MAGNET MODELS 
and ENERGISED MODELS from £5 to £12, 
designed especially for real QUALITY AMPLIFIERS. 
Dual Suspension is the secret of the SOUND 
Speaker, not merely a sales gag. 

May we send YOU further particulars ? 

MARLBOROUGH RD.. 
UPPER HOLLOWAY, 

LONDON, N.19. 

(Contractors to the 
C.P.O., etc.) 

LIMITED. Td.: Archway 1661/23 

inane...BM 

AYMART 
SHORT-WAVE 

TUNING CONDENSERS 
These all -brass condensers are 
fitted on steatite ceramic base, no 
other insulation being used. 
Pigtail is taken to centre of rotor 
spindle through hollow shaft to 
point of lowest potential, thereby 
ensuring noiseless operation. TYPE VCI, Type VC2 as above, but series gap .00015 mfd., 4/6 can be used at 1,000 volts or split 
stator at 500 v., also as 2 -gang TYPE 

b0015 mfVC2, d }!- 0.00015 (bridge matching). 
Flexible insulated coupler for extension drives, ganging 
and insulating condenser from dial ed. 

SHORT - WAVE VALVEHOLDERS 
We manufacture the largest range of 

. Ceramic Valveholders, both English and 
American loloss construction and positive 
contact on all types. 
ENGLISH TYPES (Ceramic). 
Chassis or Baseboard mounting. 4- or 5 -pin, 
8d. each ; 7 -pin, 10d. each. 
AMERICAN TYPES (Ceramic). 
4- or 5 -pin chassis mounting, 10d. each. 
7 -'or large 7 -pin chassis mounting, 1/-. 
50 watt (Air Ministry H.F. dielectric), 4/6. 
UX Baseboard 4 -pin, 6d. each. 
Wafer chassis mounting valveholders, all above 
types in bakelite (except 50 -watt), 6d. 

GET THE BEST FROM YOUR SET 
A couple of hours used in replacing or over- 
hauling your aerial will pay you handsomely. 
Short-wave enthusiasts are replacing with 
" Raymart " Di -Pole Aerial Kit. Sea our 
display advertisement on page 2, Sept. 11th 
issue. 

Distributors RADIOMART (G5NI) 
44, HOLLOWAY HEAD, BIRMINGHAM,1 

Telephone: MID. 3254. 

COMPONENTS-SECOND-HAND, 
CLEARANCE, SURPLUS, ETC. 

RADIO CLEARANCE, 

63 High Holborn, W.C.1. Holborn 4631. 

ANNOUNCING Greater Bargains Than Ever in Guaran- 
teed Radio. 

(+8/19/6. -6 -valve A.C. all -wave band pass superhet 15 
ow 30 metres, 30-70 metres, 200-550 metres, 800-2,000 
metres, tone control, combined volume and on -off, aero- 
plane dial, two speeds, large Rola energised M.C. speaker, 
9in, cone, provision for extension speaker and switch to 
cut out speaker in set, pick-up connections controlled 
from wave switch, magnificent walnut cabinet, size: 
height 201//2in., width 15in., depth 91/2in., made by Plessy 
for export to sell at 21 guineas. 

30/ Lissen 100 -station set, screen grid, detector, 
pentode B.A. speaker, shop soiled; few only. 

35 / Ditto, with moving coil speaker. 

35 / _ 
Alba H,F. pen. detector, pen., 3 -valve chassis, 

1y 
brand new, fitted Mullard valves. 

1 5 _.-American Midget, 5 -valve type, a real quality 
lob, Jensen moving coil speaker, etc., brand 

new, boxed, A.C. only. 
27/6.-ifssen Skyscraper 3 chassis, complete with 

/ VV valves, few only, slightly shop soiled. 

17/6 Grampian P.M. moving coil speaker, 7!',in. 
V cone. fitted in handsome walnut cabinet of 

modern design, 10 -range variable volume control, Multi 
transformer. 

21/ / _.-Similar to above but larger cabinet. 

BRYCE Mains Transformers and Chokes, standard for 
the season, finest made, British and guaranteed. 

8 / 6.-4 anip250 
0/6,1350 0 350.1120 2msa, 2 Ó.2 olts 2.5 

amp., 2-0-2 volts 4 amp.; 12/6, 350-0-350 150 m.a. 2-0-2 
volts 2.5 amp., 2-0-2 volts 4 amp., 2-0-2 volts 2 amp. 

17/6.-500-0-500 
volts 150 ma. 2-0-2 volts 2.5 amp-, 

2-0-2 volts 3 amp., 2-0-2 volts 2 amp., 2-0-2 volts 
2 amp. 

8 / 6.-H.T.8 transformer, 250 volt 60 m.a., 2-0-2 volts 
4 amp.; 17/6, ditto with 1-13.8 metal rectifier. 

ALL Transformers are Fully Shrouded. 

MAINS Chokes. 

4/6 50 ma, 340 henrys;. 
6/-, 60 m.a. 40 henrys; 10/6, 

21/_.-200 50 
o 
mhms 

or.a. 

15 henrspeakys;er 6/-,rep 

lacement 
60 m.a, 

et 
80c. henrys; 

2 5 f, 
1 2/6V.-Special clearance choke, 250 ma. 12 henrys, l .t 100 ohms, heavy duty type, interleaved wind- 
ings, etc.; cannot be repeated. 

TRIAD American Valves, highest quality, all types, 
5/6 each, as follows; 

2 01- A. 12A 43, 45, 461.47' N..22: 
56, 57, 58. 59, 

71A, 75, 78, 80, 6A6. 106, 61,7, 2A3, 5Z3, 12A7, 6A7, 
6C6, 6D6, 12Z3, 25Z5. 

ALL These Valves Carry a 90 -day Guarantee and Free 
Replacements, provided that the filament or heater 

is intact and the glass is not broken when returned to 
us. 

3/6.-Liesen Class B valves, brand new, boxed, 

7/6- V-Set ofscreened 3 Lisser Band Pass ccomoils, 

plete w 
iron coithre. 

without switching, 
circuit 

2/1111.-Lissen screened iron cored aerial coil, with reaction, 9d.; Lissen R.C.C. units. 
2/6.-8 m1245,0a nd 4 mfd. electrohtics, 450 volts work- ll mg, volt peak, well known make. 

6D. -1 -.cat[ wire end resistances, well known make, all 
values. 

15 / - We ton 
0-3 

3l met 
A.C. voltmeter; 15/-, Weston 0-200 

/ _.-Weston 0-2 m.a. 
meter, high grade moving 

coil; 22/6,0-100 current squared galvanometers, 

HIV AC Valves. Complete range stocked; send for 
lists. 

9/111.-Pickup, complete with volume control and 
rest, splendid value. 

9D. Dozen Lengths Finest Oiled Sleeving. 

7 /!_s. Two-way electric light adaptor, finest quality, 1 V British made. 

2 9 / 6.-1. ela e battery short-wave kit, covering all 
waves 16-600 metres by means of 4 inter- changeable coils, supplied complete with free valve. 37 / -As above, but two -valve. 

37/6.-a 1 -valve A.C. D.C. short-wave kit, details as 
v 

49 / 6 -2 vale. ve A.C. D.C., details as above. 

ALI, Orders 5/- and over Carriage Paid; enquiries must 
be accompanied by 11_.d, stamp if reply expected. 

HOURS of nusiness - 9 a.m. to 7 p.m. week -days, 9 a.m. 
to 1 p.m. Saturday. 

RADIO CLEARANCE. 63, High IIolborn, W.C.1. 
Holborn 4631. (2711 

BIRMINGHAM RADIOl1fART, 

8 HORT -WAVE Specialists 

RADIOMART.-Huge purchase Cossor 1936 superferro- 
dyne receivers, halt price; £2119/6; stamp for full 

list. 
RADIOMART.-Telsen screened dual range coils, 2/6; 

pair 4/6; milliammeters, 25mä. upwards, 5/9; super - 
6/9. 

RADIOMART.-American mains transformers, 230 v.. 
fully shrouded, 350-350, 6.3 v., 5 v., 6/11 ; Majestic, 

250-250, 2.5 v.. 5 v., 4/11. 

R12/6ADIOMART.-heavy 

duty mains transformer, worth 
35/-, 350-350, 150 ma., 4 v., 2.5 ACT., 4 v., 6 ACT., 

RADIOMART'.-465 kc. IF transformers. 2/11; B.'l'.H. 
speaker transformers, 2/11; Telsen Ace, 1/11; RG4 

Radiogrands, 2/9. 
RADIOMART.-Utility straight line wavelength dial', 

3/11; Telsen HF chokes, 1/11. 
RADIOMART.-Utility 2 -gang uniknob and dial, 3/11; 

1.500 -volt tubular condensers, 6d.; Helsby electro. 
lvi 8mf. 500. 2/11; 4X4 mf., 1/11; 25 mf, 25 volt. 
11-; etc. 

(This advertisement continued on next Poyet 

6 -valve all -wave Superhet 
with Radio Frequency Stage 
has 8 -valve performance ! 
8 stages. 
8 tuned circuits. 
3 wavebands. 

PRICE 
(including 

ria0. i Y 6 B.V.A. valves) 

Performance (made possible by use of multi -electrode valves) 
equal to that of many receivers employing 8 Valves or more. 
Brief specification includes: Large "Airplane" dial, with 
different coloured lights automatically switched on for each 
wave -range. Micro -vernier 2 -speed drive. 4 -point wave - 
change and gramophone switch. Volume control and variable 
tone control also operative on gramophone. Reinforced 
heavy -gauge steel chassis. 
Circuit comprises: Preselector circuit, radio frequency amplifier 
(operative on all 3 wavebands), triode-hexode frequency 
changer, double band-pass I.F.T. coupled I.F. amplifier, 
double diode -triode detector and L.F. amplifier. D.A.V.C. 
applied to 3 preceding valves. 3 -watt pentode output. 
Complete with valves, knobs, pilot lamps, leads, mains cable 
and plug. 02 months' guarantee, Deferred terms on application, 
or through London Radio Supply Co., n, Oat Lane, E.C.^2. 
Cash LS ro with order, on 7 days' approval. 
Write for McCarthy Catalogue of other receivers 

and equipment. 

McCAIRT1-1,' JUAN AC LTD 
44a, Westbourne Grove, Bayswater, W.2 

Telephone : Bayswater 3201 '2 

"AMAZING BARGAINS" 
HERE'S THAT A.C. MOTOR 
YOU ARE LOOKING FOR 

UNIVERSAL MOTORS, A.C. or D.C., approx. 1 h.p., 
2011' ,0 v., for television, sewing machines, grinding, 
drilling, etc., 19/6. Post 1/, 
UNIVERSAL MOTORS, A.C. or D.C., approx. 
200;250 v., for baby cinés, television, or any small 
power work, 12/6. Post 6d. 

"FOSTER" AUTO. TRANSFORMERS as new, 200 y. 
to 100 v. or vice versa, 750 watt, 25,'-; 1650 watt, 35/-; 
2500 watt, 42/6. Carriage forward. 
LARGE TRANSFORMERS, windings not known, 
I kw., 15'-; 2 kw., 25/-; 3 kw., 32/6. Cl'./ 
ROTARY CONVERTORS, 200 v. D.C. input, 100 v. 
A.C. 100 watt output, 60,-; 200 v. D.C. input, 100 v. 
200 watt A.C. output, 95/-; 200 v. input, 2.20 v. 660 watt 
A.C. output with starters, 28/10/0. CIF. Guaranteed. 
And the usual supply of Meters, Dynamos, Resistances, 
Regulators, Cutouts, Galvanometers, Blowers, Relays, 
etc.-at prices obtainable only from 

" G A L P' N S " 
ELECTRICAL STORES 

75 Lee high Rd., Lewisham, S.E.13 
London. 

6,'. Uispla,. AJerr/., Sept. 4 Issue, Page 22. 

THE INSTITUTE of WIRELESS TECHNOLOGY 
(Incorporated) 

4, VERNON PscE SOUTHAMPTON Row, Lovoos, W.C.! 

The Associateship Examination 
APPLICATIONS to take the Associateship Examina- 

tion in November, 1936, must be received by the 
Secretary not later than September 30th, 1936. 

Partiea'ars of the examinations, and memo:rship, may be 
obtained from the Secretary. 

Radio Receiver Measurements." Price 4/6 By post 4/9 
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MAGNETIC SWITCHES. No switchboard complete without one. 

Automatic operation. Protect battery char, a if 

current fails, enclosed model, 1 to 25 amps., 1 .'. -. 
OVERLOAD CIRCUIT BREAKERS replace t vs 

now. Magnetic Trip, 2 to 4 am?s., 7,g; 
6 amps.,101-;10 amps. 12/-; 15 amps.,ld- -' 
20 amps., 16'-. Useful for remote control 
jobs. Illustration shows cover removed. 
D.P. and triple poles with trips and 
thermal delays. Cheap. Reyrolle Power 

Plugs, 15 amp., shrouded panel wall two pairs on iron 
box, unused 10/-. Transmitters, 10 amp. Sound Relays, 15/, 
TIME SWITCHES, CLOCKDRIVE. Switch 
nn -of any time, 6 amps., 35/-; 10 amps., 
40/-; 25 amps., 55/-. 
MICRO -AMMETERS for small current 
Valve Voltmeters, etc. Sensitivity, 0 to 
60 microamps full scale, moving coil, 
panel type, 2(in. dial. Reads direct your 
signal strength on a crystal set, 1,000 
ohmores, 50111V. def. Cheap. 40;-. 
See "Wireless World " report, page 158 
August 14th issue. 
The DIX-MIPANTA. This is a wonderfully versatile pocket 
moving -iron multi -range meter for service on A.C. jobs. No 
projecting terminals. THREE ranges of volts : _0-7.5, 0-150, 
0-:300. Used for MILLIAMPS reads : 0-121 mA. and 75 

mA. In black bakelite case,2t in.by 21 in.,19/6. 
DIX-ONEMETER 50 Range Test Set.- 
Will measure 0-100 millivolts 15 micro - 
amps to 20 amps. Dix-onenueters are now 
Only 55/-. This is a remarkably small price 
for a meter worth £10 in comparison with 
others. Latest Model. Mirror Double 
Scale. Moulded Base. The finest Precision 
Multi -Measuring instrument is the DIX- 
ONEMETER. A de Luxe Meter in Case, 

only 55/-. Multipliers, 6/6 each. Radio Outfit Test Set, 
complete in Case with five Multipliers, £410s. 
We carry large stocks of Meters all ranges and sizes, from 
2Aiu. dia. to Bin. HOT WIRE to amp. and 2 amps.. 
and 20 amps. Mov. Coil Thermo, lit amps., fi amps., and 
12 amps. Cheap. Radio Set Analysers, D.C./A.C., from 
£5 10s. If you cannot call to inspect, kindly specify wants. 
MICROPHONES. We are makers and carry the largest and 
mast varied stock in London. Prices are 
low and there are models for all purposes. 
Our Public Address Eilsel-Rein Transverse 
Current Microphones are far superior and 
all the best judges use them. 

Only GG High grade Stand as 
/ illustrated, 15/- extra. 

TABLE MODEL "W.W.II." For Home 
Broadcasting, containing transformer, 
switch and plugs; is a marvellous produc- 55! 
Don at a low price. Bakelite square body 
on bronze base. Worth 2 guineas. Only 
15/-. For other models, from 1/- to £10, 
see list "W." 
NEW STOCK OF CHARGERS, N.T. and LT., off A.C. Mains 
for 2 to 80 Cells. Certain money spinners at bargain prices. 
All sizes. State wants. ROTARIES. 50 watts to 500 watts. 

Send for Radio -Electrical -Scientific Illus. List " W Free. 

ELECTRAIDIX RADIOS 
218, Upper Thames Street, E.C.4. 

Telephone: Central 4611 

L.C.C. NORWOOD TECHNICAL INSTITUTE 
Knight's Hill, West Norwood, S.E.27. 

Streatham 1786. 

EVENING' COURSES IN RADIO: September-May. 
ELECTRICAL (RADIO) ENGINEERING: three-year 

course in preparation for National Certificate. 
ELECTRICAL SOUND EQUIPMENT: one-year course 

comprising study of Acoustics, Radio Technique 
and Electrical Engineering. 

RADIO SERVICE ENGINEERS': two-year course in 
preparation for certificate examination of the City 
and Guilds of London Institute. 

SPECIAL SERIES OF LECTURE -DEMONSTRATIONS 
by experts will be given throughout the session: 
subjects, including TE L E V I S I O N will be 
announced shortly. 

Full details will be found in the Institute Prospectus, 
which will be sent free on application to the Principal. 
Course students are requested to enrol any evening daring 
the week commencing 21st September. Fees from 7:60. 
per session. 

Laboratory work is carried nut by all students. 

Mains spee.c. h & 
line transformers 

and chokes 

From our standard lists or to your 
specifications. We will gladly send you 
lists on request or quote to your partic- 
ular requirements. 

W. BRYA N 

LIM ITED 
WESTMORELAND RD., LONDON, N.W.9 

'Phone : COLindale 7131 (3 lines) 

COMPONENTS-SECOND-HAND, 
CLEARANCE, SURPLUS, ETC. 

!This advertisement continued from Previous page.) 
R3/11DIOMART.-Smoothing chokes, 20 by. 120 ma., 

; 3/11; 100 ma., 2/11; 40 rra.. 1/11. 
RADIOHART.-Pushhack wire 6 yds. 6d.; heavy 9d.; 

2 gross solder tags, 6d.; resin -Cored solder, 9ft. 60. 

RADIOMART.-Centralab pots, all sizes, 1/6; switched 
2/-; tubular glass fuses. 2d. 

RADIOHART.-Lissen 3 -gang superhet kit coils, two 
I.F.s, ganged condenser, ditto bandpass, ditto 2 -gang 

all -wave, 10/- kit. 
RADIOMART.-Traders' monster bargain parcels, value 

£4/10, for 10/-; also 5/- parcels. 
RADIOMART.-Famous Continental A.C. valves, 4/6; 

American Duotron, etc., all types, 3/6; battery from 
2/3. 

RADIOHART.-Utility 8/6, microdisc dials. 3/11; 
Radiophone, 0.00016 short wave condensers, 3;6; 

series gap, twin, 3/9. 
RDIOMART.Ceramic all brass microvariables, 15 A - 

mmld., 1/4; 40 mmfd., 1/7; 100 mmfd., 1/10; short 
wave H.F.C.. od. 

RADIOMART.-Order 5/- post free; get our bargain 
catalogues; General 1i<,d., Short wave 1J,bd. 44. 

Holloway Head, Birmingham. Tel. : Mid. 3254. [0507 
OLIVERS, 676, Christchurch Rd Boscornbe, offer 

speaker transformers, standard power and pentode 
ratios; 3/9. 

ELEC'l'ROLYTICS, cardboard rase type, 500v. working, L S mfd., 1/9. 8 plus 4 mfd., 2/5; 8 plus 8 mid., 
2/9; B.I. and T.C.C., 8 mfd.. 2/4; 4 mfd., 2/1; 25 tuft!. 
25v., 1 /-; 50 mfd. 50v., 1 /9; 50 mild. 12e., 1 /3. 

ERA's 1 -watt Colour Coded Resistances, all values, 31 
each. 3/- dozen, 2/6 dozen in lots of 3 dozen. 

ALUMINIUM Chassis, 18 gauge, 16in.x10in., un - 
drilled. 5/-; drilled to specification, 1/- extra. 

COLLARO Gcamo. Motors, A.C. 11-0-250v., 50 cycle', 
Unit Plate, Auto -Stop, turntable, etc., 23/6; ditto, 

but with Unit -Plate, I tin. x t 3in., and with pick-up, whole 
finished in chromium and black, 37/6. 

CLIX Chassis Mounting Valve Holders, 5 -pin 3d., 7 -pin 
4d.; Ilyuvn American type valves, all types, 5/6 

each. 
COPPER Aerial Wire, 7-21 bare, 100ft., 1/9; insulated 

ditto, 100ft. 1 /6, 75ft. 1 /2. 5011. 9d. 
TUBULAR and Tag Condensers, 0.0001-0.002, 4d. each; 

0.01. 0.05, 0.5, 0.1, 0.1 plus 0.1. 4itd. each. 
VARL.EY Square Peak Supericet. Coils. B.P.32, 3 -gang, 

110 K.C.s, 7 /6; Bifocal focusing coils, B.P.44, 2/-; 
Nicore tuning coils, 3/6. 

OLIVERS, 676, Christchurch Rd., Boscombe, Hants. All 
orders t nder 5/6 postage 3d. extra. [2731 

TTEADPIIONES.-Brown, G.E.C., Ericsson, B.T.H., Tele- 
funken etc.; list free.-Post Radio, 183, Caledonian 

Rd., London. N.1. [2647 
FERRAN'I'I O.P.M.6(C), 12/6: O.P.3(C) (1 :1 ratio), 

7/6; Varlev Q.P.P. input, D.P.36. 6/6, new condi- 
tion.-L. Whayntar., 17, Herne ltd., Surbiton. [2744 

NEWPORT SURPLUS STOSES Offer Wholesale Bar- 
gains in Components, meters, etc.; every article 

guaranteed, and satisfaction assured. It will be worth 
your while to pay us a visit. -24a, Newport Court, Charing 
Cross Rd., W.C.2. Ger. 2791. [2735 

1 
ERRANTI A.F.5, A.F.5(C), 12/6 each; A.F.8, 5/-; 

Rothermel Tweeter, 15/-; milliammeter, 7/6; two 
ganged Lissen coils and condenser, 10/-; Amplion arI 
Lissen cabinets, 5/- each; Lotus mains tiansformer, S 

lladiopak and Arcuate drive, 12/6; quantity small , .. 

ponents.-After 6, Wim. 4230. Bryant, 2, Ridgway Plat, 
Wimbledon. [2755 

TRANSMITTING APPARATUS 
G5NI' 

back from U.S.A., Hammarlund Comet 
chassis from £10; transmitting bottles half 

price; mains transformers, etc.; American list 11,14.- 
Radiomart, 44, Holloway Head, Birmingham, [0531 

CINEMA EQUIPMENT 
MOVIE Cameras, projectors, screens, films; inspection 

invited.-Illustra Enterprises, 159, Wardour St.. 
London. [0486 

MISCELLANEOUS 
CHEAP Printing. -1,000 billheads, 3/6; sample free.- 

('reteway Press, 18, Buxted, Sussex. 12712 
PRINTING.-Selection of second-hand Adana type and 

accessories, some unused, cheap. Write list.-I-. W. 
Huggins, Cotswold, Staines. [2743 

ENGINEERS, now is your chance to dig yourselves into 
a Key position and make your future solid. It needs 

Technical Training, we can give you that by post. Full 
particulars tree.-Dept. D.92. THE BENNET'I' COLLEGE, Ltd., Sheffield. 

[0524 
CIVIL, SERVICE, G.P.O., engineers, Customs and Ex- 

cise, Inspector of Taxes; no experience required; 
open examination; vacancies regularly available; ages 17- 
24; full particulars, with personal advice, free.-Dept. 
('.92. THE BENNETT COLLEGE, Lilt., Sheffield. 

10525 
T1IE Best Posts go to Qualified Men; by studying at 

home wills 'l'he '1'.1.1.B. you, too. can become quali- 
fied; write to -day for " The Engineers Guide to Suracss,' 
comtaning over 200 specialised technical courses, includ- 
ing radio engineering, radio servicing, wireless and high 
frequency engineering, television, sound recording, etc.- 
and giving full particulars of the examination regulations 
for A.M.I,E.E., A.M.LW.T., A-ltad.A., etc.; mention 
branch, post or qualification that interests yon.-The Tech- 
nological Institute of Great Britain, 82, Temple Bar House, 
London, E.C.4. [2621 

ELECTRIC CLOCKS 
"Mfl'l'ilS and Ferranti Electric Clocks, Waltham and ti Russell watches and clocks; trailers' enquiries invited. 

-Leonard lleys, 36 henry St., Blackpool. [0526 

EXCHANGE 
MAXIMUM Allowance on High Class Components in 

Part. Exchange.-Cosmic Radio Services, Ltd.. 23, 
Water St., Liverpool. [1818 

IBUY, sell, exchange goad quality receivers, acces- 
sories, components; H.P. facilities; promptness, etT- 

ciency.-Rostock, 1. Westbourue Terrace, S.E.23. Forest 
Hill 2236. [0529 

Let Us Send You 
40 -Page 

Book'et Free 

It gives full information regarding 
various I.C.S. Courses of Instruction in 
Radio work. 

The Radio Industry is progressing with 
amazing rapidity. Only by knowing 
thoroughly the basic principles can pace 
be kept with it. I.C.S. Instruction includes 
American broadcasting as well as British 
wireless practice. It is a modern education, 
covering every department of the industry. 

OUR COURSES 
Included in the I.C.S. range are Courses 

dealing with the Installing of radio sets and, 
in particular, with their Servicing which to -day 
intimately concerns every wireless dealer and 
his employees. The Equipment Course gives 
sound instruction in radio principles and practice. 

There is also a Course for the Wireless 
Salesman. This, in addition to inculcating the 
art of salesmanship, provides that knowledge 
which enables the salesman to hold his own 
with the most technical of his customers. 

Then there are Preparatory Courses for 
the City and Guilds and I.W.T. Exams. 

We will be pleased to send you details and 
free advice on any or all of these subjects. Just 
fill in and post the coupon, or write in any 
other way. 

ma 

International Correspondence Schools, Ltd. 
Dept. 38, International Buildings, 

Kingsway, London, W.C.2 

Without cost or obligation, please send me your "Radio" 
booklet of information about the Courses I have marked X 

COMPLETE RADIO 
RADIO SERVICING 
RADIO EQUIPMENT 
RADIO SERVICING & SALESMANSHIP 
WIRELESS ENGINEERING 
EXAMINATION (state w:vich) 

Naute Age 

Address 

"Foundations of Wireless" Post free 4/II 

www.americanradiohistory.com
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POINT5 LZ 
LITANLL! 
!n Gfeo o(« 

No. 5. 
SPECIAL NICKEL 
COBALT ALUMINIUM 
MAGNET. 

Magnet design is one of the most 
critical features of any per- 
manent magnet moving coil 
speaker. It is a problem to 
which Rola technicians have 
devoted years of painstaking re- 
search. As a result they have 
designed the special nickel cobalt 
aluminium magnet used ex- 
clusively in the Rola G.12 -the 
finest magnet for the finest 
speaker you will find outside a 
laboratory. If you want proof, 
hear a G.12 for yourself at your 
dealer's. 

G.12 P.M. (as illustrated) less Trans- 
former 

G.12 P.M. with Transformer ... ... 
6.12 D.C. Complete with Transformer, 

Mounting Stand, Handle 
and Base 

G.12 D.C. with Mounting Stand, Handle 
and Base, but without 
Transformer 

G.12 D.C. Stripped, but with Trans- 
former 

G.12 D.C. Stripped and without Trans- 
former ... ... ... £3 15 0 

(When ordering please state Field Resistance and 
Impedance of Transformer required.) 

For Public Address work both the P.M. and En r- 
gised Models can be supplied with a 15 ohm Voice 

Coil at an additional charge of 31-. 
Write for Folder A. 

£4 18 0 
£5 5 0 

£5 5 0 

£4 18 0 

£4 4 0 

OVER 7 MILLION IN USE 

RO tA 
t?lie Waí/iC 7'uce4# kg' pducm, 
THE BRITISH .ROLA CO.. LTD. 
MINERVA ROAD, PARK ROYAL,N.W.10. 
PHONE : WILLESDEN 4322 -3-4-5-6. 

EXTENDED PAYMENTS 

LONDON RADIO SUPPLY Co. (Established 1925) 
supply on convenient terms, components, accessories 

and sets, any make; 10% down, balance over 12 months; 
send list of requirements. -11, Oat Lane, London. E.C.2. 

[0337 
P 

PETG SCOTT, oldest established firm for every radio 
need on easy terms; accessories, kits, ready assembled 

instruments, receivers, ctc.; send us a list of your re- 
quirements; we will quote by return. -Peto -Scott Co.. 
Ltd., 77. City Rd., London, E.C.I. [0508 

PATENT AND TRADE MARK 
AGENTS 

GEE and Co. -Patent and Trade Marks throughout the 
world. 

T. P. GEE, Mem. R.S.G.B., A.M.I.R.E., 51-52. 11- Chancery Lane, London, W.C.2. Established 1905 
(2 doors from Government Patent Office). 'Phone: Hol- 
born 1525. Handbook free. [0001 

N. and W. 8. SKERRETT, Chartered Patent Agents, 
88-90, Chancery Lane, London, W.C.2 (Hol. 8837), and 24, Temple Row, Birmingham, [2461 

PATENTS 
THE Proprietor of British Patent No. 290,642 relating to " Improvements in radio telephone signalling," is desirous of entering into negotiations with one or more firms in Great Britain for the purpose of exploiting the in- vention either by sale of the Patent rights or by the grant 
of Licences on reasonable terms. Interested parties who desire further particulars should apply to Albert L. Mond and Thiemann, 19, Southampton Buildings, Chancery Lane, London, W.C.2. [2924 

REPAIRS AND SERVICE 
DISTAVOX SERVICE. 

TRADE Service. -All makes of English and American receivers; quotation by return. 
REWINDING. -Mains, L.F. and output transformers, 

speakers. headphones, etc.; keenest terms for con- tracts. 
DISTAVOX RADIO SERVICE Co., 119, Bunhill Row. London, E.C.1. 'Phone : National 8589. [2713 
" SERVICE With a Smile." 

HENRY FORD RADIO, Ltd. 

LEADING Service Specialists for American Receivers, 
also British; trade work particularly; estimates free. 

ELECTRONIC House, 22, Howland St., Tottenham 
Court Rd , W.I. Museum 5675. [0434 

GRAHAM'S Radio Repair and Rewinding Service, 24 
hours' service guaranteed. -See below. 

ANY Moving Iron Loud Speaker, L.F. transformer, or 
pick-up, 2/6; output transformer, 4/-; postage extra: 

mains transformers, moving coils, electric clocks quoted, trade discounts. -See below. 
RECEIVERS, including American, serviced promptly 

and efficiently, quotations by return. -Graham's Re. 
pairs, 194, Tolworth Rise, Kingston By -Pass, Surrey. 
'Phone : Derwent 2060. [2632 

METROPOLITAN RADIO SERVICE Co. for Guaran- 
teed Repairs to American (Midget and Standard) 

and British Receivers. 
CLARION and Majestic Service Depot.-I.F, and mains 

transformers rewound, American valves and parts; 
trade supplied. -Metropolitan Radio Service Co., 1021, 
Finchley Rd., London, N.W.11. Speedwell 3000. [0435 

METER Repair Specialists, 1. 5, 10 ma. rectifiers, 
shunts and multipliers supplied; trade radio repairs; 

send s.a.e. for clearance lists. 
XINGTON LABORATORIES, 4. Dufour's Place. L EXINGTON 

St., Golden Sq., London, W.1. [2754 
GUARANTEED Repairs. -Any transformer, choke, 

motor, armature converter, dynamo, etc.; keenest 
prices; immediate quotations; prompt, dependable service. 
-See below. 

T.P. (LONDON TRANSFORMER PRODUCTS, Ltd.), 
Willesden, N.W,10. Wil, 3568 and 7743, [1650 

F. E. GODFREY, qualified to build, repair and convert 
" Wireless World " sets, etc.; 25 years' experience; 

prompt service guaranteed. -30, Kemplay Rd., Iampstead. 
Hampstead 1104. [2657 

RADIO Repairs and Constructional Service (transmit- 
ters or receivers); ultra short wave specialists; en- 

quiries solicited. -Harmony House Sound and Service 
(G21N, G5ZI), 116, Cambridge Rd., Southport. Tel.: 
8621. [0536 

MAINS Transformer Service. -Repairs, rewinds, or con- 
struction to specification of any type; competitive 

prices and prompt service. -Sturdy Electric Co., Diptnn, 
Newcastle -on -Tyne. [0516 
" 7ETAV OX " Conversion and Repair Specialists, Guar- 

anteed repairs, any receiver, British or American 
Car radio experts. Estimates free -Radio Service and 
Television Co., 68a, Colebrooke Row, Islington, N.1. 
Clerkenwell 1157. [2305 

HOLIDAY and HEMMERDINGER, Dolefield, Manches- 
ter, 1. -Repairs, public address; American valves 

frein 416; Rider's American books, "Servicing Super - 
heterodynes," 4'10; " Cathode Ray Tube," 11/-; speaker 
centring gauges, 2/6 set; licence -free records for public 
performance. [2550 

REPAIRS to Moving Coil Speakers a Speciality; cones 
and coils fitted, fields altered; prices, including 

eliminators, quoted, loud speakers, 4/-; L.F. and output 
transformers, 4/-, post free; guaranteed satisfaction; trade 
invited; estimates free; prompt service. -Loud -Speaker 
Repair Works, 5 Balham Grove, London, Battersea 1321. 

[0394 

TUITION 
30 Vacancies. 

G.P.O. Engineering Depot Require 30 Keen Young Men, 
aged 18-23, as Prob. Inspectors; no experience re- quired; commencing salary £3/13 per week. -For detail; 

of entrance requirements apply B.LE.T. (Dept. 574). 17, Stratford Place, W.1, [2677 

ARMSTRONG 6 -Valve 
THIS new chassis is designed 

to give a Wood as round 
performance with 31 watts 
output an both radio and 
gramophon,. Short wave- 
band is arranged to cover 
both the English and Ameri- 
can amateur bands as well . 

the usual short wave broad- 
cast. All the best English 
components are need through- 
out and the circuit incorpor- 
ate, the latest improvements 
ouch as three waveband, 
with band -peas input, toll 
range volume and tone con- 
trols working on both radio 
and gramophone, Large full 
vision scale with station 
name, marked ou all wave- 
bands, etc. 
The price includes radiogram 
chase, complet, with 8 
British valve. aval 8' Bola 
moving coil speaker, 
matched to the chassis, 
mains leads, pilot lamps and 
everything ready for imme- 
diate use. Packing sol 
carriage free. 

7 days' trial, carriage 
paid. 

ARMSTRONG 12 mafia' 
guarantee, 

SUPER HETERODYNE 

RADIOGRAM 
Chassio With 

ROLA F.6 SPEAKER 

Price 
£1-/.10.0 

", Ready to 
witch oa. 

a 
ARMSTRONG MANUFACTURING CO.. 
100, KING'S ROAD, CAMDEN TOWN, N.W,1 

'Phone: GULliver 3105. 

Cried a keen wireless wizard 
named Tett, 
I've amarvellous new 'super - 
het.' 

His friend said, " That's fine, 
But it doesn't beat mine - 
Mine's been doctored with 

FLUXITE-some set! 

See that FLUXITE is always by you -in the house 
-garage-workshop-wherever speedy soldering 
is needed. Used for 30 years in Government works 
and by leading engineers and manufacturers. Of 
Ironmongers -in tins, 4d., 8d., 1/4 and 2/8. 
Ask to see the FLUXITE SMALL -SPACE 
SOLDERING SET -compact but substantial - 
Complete with full instructions, 7/6. 
Write for Free Book on the art of "SOFT " 
SOLDERING -and ask for Leaflet on CASE- 
HARDENING STEEL and TEMPERING TOOLS 
with FLUXITE. 

TO CYCLISTS ! Your wheels will NOT keep round and 
true unless the spokes are tied with fine wire at the cross- 
ings AND SOLDERED. This makes a much stronger 
wheel. It's simple -with FLI TXITE-but IMPORTANT. 

THE FLUXITE GUN 
is always ready to put Fluxite 
on the soldering joS instantly. 
A little pressure places the 
right quantity on the right spot 
and one charging lasts for ages. 

Price 1!6 

ALL MECHANICS WILL HAVEN 

FLUXITE 
I_T SIMPLIFIES ALL SOLDERING 
l'LUEITE LTD.,Dept.W.W., DRAGON WORKS, BERMONDSEY ST. 8-E 

" Radio Data Charts," A Series of Abacs Post free 4/to 

www.americanradiohistory.com
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TUITION 
ADIO Training.-Marine, aircraft, broadcast; prospec- 

Alb tus free.-Hull Municipal Technical College. [0523 

RADIO Engineering.-Comprehensive postal course based 
l4 on instruction given to students attending college, 
of whom 9Q% have been placed in positions with leading 
radio manufacturers.-Apply British Radio Engineering 
College, 179, Clapham Rd., London. S.W. l'Phone : Brix- 
ton 3487.) [2655 

WANTED 
FERRANTE 

and Weston Meters Wanted, also clean 
surplus components; best prices paid.-Newport Sur- 

plus Stores, 24a, Newport Court, Charing Cross Rd., 
W.C.2. Ger. 2791. [2736 

, WE Buy for Cash All Types of Modern Second-hand 
YY Radio Sets and Accessories, test meters, parts, etc.; 

we pay more than any other dealer; part exchanges; 
bring, send, or will call.-University Radio, Ltd., 82, 
lladrpstead Rd.. London N.W.1. 'Phone: Museum 3810. 

[2689 

BUSINESSES AND PROPERTY FOR 
SALE, TO BE LET, OR WANTED 

FOR Sale.-Private company £1,000 registration, snit - 
able wireless or motor trade.-Box 9265, e/o The 

Wireless World.[2727 
A 

SITUATIONS VACANT 
I It MINISTRY. 

111 RECTORATE of Technical Development. 

'VACANCIES for Draughtsmen. grade III. at the Royal 
Aircraft Establishment, South Farnborough, Hants, 

andin one post at the Air Armament School, Royal,Air 
Yc rce, Eastchurch, near Sheerness. 
'DEFERENCE A.200, A.200 (E).-For general engineer- 
-13h ing work, Ihr light precision mechanisms, for light 
electrical -apparatus, and for wireless apparatus. Candi- 
dates should have technical training and drawing office 
anili or workshops experience appropriate to the post 
applied for. For the post A.200 (E) a knowledge of 
armament would be an advantage, but is not essential. 
'FOURS of Duty : 40'/y per week. 

SALARY 
: 61/5 to 82/- per week, depending on ex- 

perience. 

PROMOTION 
to Draughtsmen, Grade II (£215 per 

annum to £246 per annum), Draughtsman, Grade I 
1£246 to £307 per annum), and Designer (£337 to £456 
Per 'annum), is governed' by merit as and when vacancies 
arise. The appointments in Grade III will 'be non - 
pensionable, but on promotion to Grade 11 or above 
draughtsmen are eligible for consideration for appoint- 
ment to pensionable posts in the event of vacancies 
arising on the permanent establishment. 

APPLY (quoting appropriate reference number), and 
stating salary, age, qualifications and experience, to 

the Chief Superintendent, Royal Aircraft Establishment, 
South Farnborough, Hants. 

CLOSING 
Date for the Receipt of Applications is 

October 2nd, 1936. [2722 

RADIO 
Engineers. 

IN the Rapidly Growing Field of Radio Transmission 
and Reception a Large Engineering and Manufactur- 

ing Company is Augmenting its Staff. 'l'he following 
positions require to be filled : - 
(1)Radio Transmitting Expert, familiar with present - 

1. day practice and design. The applicant must 
have laboratory experience, together with proved ability 
to give practical manufacturing expression to his work. 

Radio Receiver Engineers, with up-to-date know- 
ledge of radio application. First-class theoretical 

and practical experience, A knowledge of modern Ultra - 
short -wave practice and cathode-ray technique would be 
advantageous.-Write, stating age, past experience in 
detail, and salary required. to Box 9092. c/o The Wire- 
less World. [2627 

FIRST Class Service Man.-Age, experience, copies of 
references, salary expected, to S. West, SL Matthew's 

St., Ipswich [2725 

RADIO 
Engineer Urgently Required. with design and 

works experience. -Universal High Voltage Radio, 
Ltd., 28-29, Southampton St., Strand. [2721 

SEVERAL 
Experienced Microphone Boom Operators Re- 

quired immediately.-Age, details of experience, 
salary, Box 9268, e/o The Wireless World. [2730 

YOUNG 
Man Required for Constructing and Wiring 

Receivers, amplifiers, etc.; state experience and 
wages required.-Box 9272, rlo The Wireless World. 

[2748 

'WANTED, young man, knowledge radio testing and 
fault-finding: good opportunity to progress.-Arm- 

strong Co., 100, King's Itd., Camden Town, London. 
[2752 

D RAUGHTSMAN for Radio Factory, first class man 
with good general experience in similar capacity.- 

Write, stating age, particulars of experience and salary 
required, to Box 9254, c/o The fVirelcss World. [2720 

EYPERIENCED 
Glass-blower Required by London 

Research Laboratory for Glass and Quartz Work, 
neon benders need not apply.-Write, giving experience, 
age, and wage required, to Box 9244, c/o The Wireless 
World. [2714 

E NGINEER (Young), London, W.I., design, research, 
midget low frequency amplifiers, sound knowledge 

microphone technique and tool experience essential.- 
Write, stating age, experience, salary required, Box 9269, 
c/a The Wireless World. [2751 

RADIO 
Engineer Wanted by Manchester Firm, must be 

capable of designing all classes of transformers and 
chokes, also be conversant with the latest radio develop- 
ments.-State in confidence, age, salary and experience, 
Box 9264, c/o The Wireless World. [2728 

TESTERS 
Required for Checking and Aligning All -wave 

Snperhets; applicants must havb good theoretical and 
practical knowledge of radio; previous experience essen- 
tial.-Write, stating age, particulars of experience and 
salary required, to Box 9253, c/o The IVireless World. 

[2719 

(2) 

LOST PROFITS 
HIGH servicing costs is another way of saying 

" lost profits." High servicing costs are due to 

hig'i voltage surges. Keep them down and you 
halve your losses. T.C.C. Wet Electrolytics have 

been designed for just that purpose. With these 

voltage regulators in circuit, gone is the risk of break- 
down. Gone, too, is the constant drain on your 
service men's time. These voltage regulators once 
and for all stop damage from "no load " voltage surges. 

Even with the pentode out, the wrong transformer 

tapping used or the loudspeaker " dissed," these con- 

densers and associated components are safe against damage. 

Realise what this means to you 
in terms of £ s. d. Send for full 
details and for special terms to 
manufacturers. 

FOUR TYPICAL 
SURGE -PROOF 
CONDENSERS 

Type j Capacity Continuous Working Volts 

802 16 mfds. 440 volts Peak 

602 8 mfds. 440 volts Peak 
805 j 8 mfds. 503 volts Peak 

809 32 mfds. 320 volts Peak 

Special types available to meet the stringent con- 
ditions in A.C.,'D.C.' receivers. Manufacturers are 

invited to ask for particulars. 

T.C.C. 
.:..' 
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"Wireless Servicing Manual." Post free 5/4 
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FREt 
BLUEPRINTS 

Apply for Lì1N 

* VALVES 
* KITS. 

(ETc) 

111 
Build your own Olympic Model with our KITS. Not only will 
you save cash but the results will amaze you. FREE BLUE- 
PRINTS and Technical advice. 
Write for our list of Supers, Radiograms, Amplifiers 
and Transmitter KITS. For TRANSMITTER KITS see 
the editorial write-up in the Aug. 21 issue of this paper. 
LET US GIVE YOUR RADIO a New Lease of Life! For a 
small outlay old receivers can be modernised. Write to the 
"Conversion Dept." for estimate. 
EUGEN J. FORBAT, 2829, Southampton St., Strand, W.C.2. 

Trlephon TEMpte Bar 4985. 8608. 

" PRICES GREATLY 
REDUCED!" 

Technical Experts name them the `' Valve of the Futur:." If you 
wish your set to give better results, write to its without delay; 
there's no obligation. 
UNIVERSAL ALL -WAVE KITS 

'HYV s-'LTSTAR TH CHOICE 
EXPERT'S 

P.c`.,,w UNIVERSAL ALL -WAVES, ALL -MAINS, A.C., D.C. 

SUPERHETS, RADIOGRAMS, AMPLIFIERS & TRANSMITTERS 
Our New All -Wave 8 -VALVE SUPER is a WORLD BEATER. Price 25 Guineas (Chassis). 30 Guineas (Table Model). Wave Bands covered :-13.33, 28.73, 200.560, 800.2,200. Tuned 

12.F. amplification on all wave hands down to 13 metres, giving; greatly increased sensitivity. High speed automatic volume con- trol. Full range tone control. Visual tuning by means of Neon indi- cator. Silver contact wave change switch, giving independent wave hand selection. Provision is made for PIck-up and extra Loudspeaker. Send for our Catalogue of New Models. VISIT OUR UNIVERSAL HIGH VOLTAGE RADIO LTD., Telephone: 28'29, SOUTHAMPTON STREET, STRAND, W.C.2. TEMpie Bar 4985, 86o8. 

ALL bodelg 
SUPPLIED 

ONAPP. OVAL 
and in 

CHASSIS 
FORM 

DEFERRED AND 
PART EXCHANGE 

TERMS 

SHOWROOMS 

Accurate Testing 
Can you trace de- 
fects in your set 

efficiently? Yes-if 
you have the D.C. 
AvoMinor. A highly 
accu rate cornbination 
meter, giving 13 
ranges of direct read- 
ings as shown on the 
left, it enables you to 
make all tests to 
valves, circuits, com- 
ponents, batter- 
ies and power 
units. And the 
important thing 
is that every test 
is ACCURATE! 

BRITISH 
MADE 

Ask your 
deale r to 
show you the 
AvoNli nor. 
(Deferred 
Terms if de- 
sired.) 

The D.C. 

Av0MIN R 
Itegd. Trade Stark 

`1OI.1M 
P.10.000 ófins 
i0-60.000 

-0-1.2C0.000 ., 

'0:3 1^gonrrs 

Write for fully descriptive pam- 
phlet to: 
THE AUTOMATIC COIL WINDER AND 
ELECTRICAL EQUIPMENT CO., LTD., 
N ioder House, Douglas Street, London.- 

S.w .I - 

You can go right round the 
course with only a putter 

Not such fun though. And a radio set that has a poor aerial isn't so much fun either. The chances are that your aerial is out of date. Nine out of ten are. Consider this : A Philco All -Wave, All -Purpose Aerial will give you perfect performance on all frequencies from 23 megacycles to 25o kilocycles. Automatic compensation on all wavebands from 13 to 2,000 metres. It will cut out interference. It reduces noise and fading to the minimum. The performance of any set of any make will be immeasurably improved with this amazing new invention of the world's largest radio manufacturers. If you are a short-wave enthusiast you must have one. Your dealer has one for you. Prices 22/6 and 27/8. I.F.S. 25/6 and 31/6. 
Ask your dealer about the automatic aerial selector in Philco All -Wave sets, " Only Philco has it ! " 
Write for free copy of book 
entitled The Story of 
Two Marvellous New 
Inventions " to :- PHILCO 
(Dept. W.W.8), Philco Radio and Television Corporation of Great Britain Ltd. 

Perivale, Middx. 

PERMA 
HOME RECORDINGREC UNIT 
MAKES PERFECT RECORDS 

A thoroughly sound 
engineering job specially 
designed for easy attach- 
ment to any Set or 
Radiogram. Cutting your 
own records is perfectly 
simple with this unit. 

Write to -day for Free Copy 
of "The Wireless World" 
Test Report and illustrated 
leaflet fully describing this 
and our larger professional 
models, Manufactured under British 

Patent No. 433614. 

MUSIKON LTD 

PR ICE 

£3.17.6 

RECORDING STUDIOS, 
Telephone, : Gerrard 7105 and 3862. 

19, LISLE STREET, LONDON, VV. C.2. 

BNREAND 

BUYe 
DIRECT 
FROM THE 

MAKERS 

This record -breaking achievement 
of a Customer in Cheshire is proof 
of the amazing efficiency of Clarion 
Valves, British -made throughout, 
vet only half the price of foreign 
c:dves, and a third that of "ring' 
-plies. All types available direct 

from the Manufacturer-hence the 
se prices. 2 -Volt BATTERY TYPE. 
11.2, 1.L.2, L.P.2, 1'9 each; Super 
Power P.2, 2/6 each ; Screens and 
Pentodes 3/9 each. A.C. Rams. 
4 -Volt, 1 amp. General Purpose 3 3 
Pa.. cr 4'- each ; Screen and Pentodes 
4'6. Full Wave Rectifiers, 3/8 each. 
All post free, guaranteed and criti- 
cally tested before dispatch. Cash 
with order or C.O.D. over 101-. 
Data cheats ors requ.at. Send NOW 

CLARION RADIO VALVE CO. (Dept. W.W.4), 
Tybnrn Road, Eedlugton, Birmingham. 

grin ews ! 
LestnuNY2IOPERíc? 
If so, you cannot afford to carry on without reading our 
268 -page Handbook. The book explains clearly and 
definitely many ways of carving out a successful 
career. Among other things, it explains the Services of 
our unique Appointments Department; outlines Home - 
Study Courses in all branches of Civil, Mechanical, 
Electrical, Motor, Aero, Wireless, "Talkie Engineering 
Television, Building, Govt. Employment, etc., and gives 
details of B.Sc., A.M.I.C.E., A.M.I.A.E., 

A.M.I.W.T., G.P.O., Matric., and all 
Exams. We Guarantee-" No pass-No 
Pre." Whether you be an old hand or a 
budding apprentice, get this book to-day- 
FREE and POST FREE. 
BRITISH INSTITUTE OF ENGINEERING 

TECHNOLOGY 
387, Shakespeare House, 17 19, Stratford 

Place, London, W.1. 

TAN NOY/ 
FOR CANTERBURY GROVE. WEIT NORWOOD, ALL LONDON. S.E.27. Phase: cur 4122 (, raues). SOUND AMPLIFYING EQUIPMENT 

THE SOUND PEOPLE 
GUY R. FOUNTAIN LTD.. 

be 

RADIOGRAMS AND 
PA. EQUIPMENT 

A new and fully illustrated Catalogue 
is yours for the asking. It contain; 
information that will be of great value 
to those interested in Public Address 

Equipment and Radiograms. 

PRISM MANUFACIUP'.- CU CALIFORNIA 

BEIMONT SURREY. PHONE SU1!0 
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