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EDITORIAL COMMENT
"Better Reception",
A Word to New Readers

WITH this issue we present
a booklet entitled " Better
Reception," in which has
been collected a large

amount of information covering all the
more important aspects of the subject.
Although much of the material in this
booklet will, it 'is hoped, be of value to
those who have - been readers of this
journal for some time, the articles have
been written primarily for the benefit
of newcomers, and particularly for
those who are beginning to take a seri-
ous interest in the technical side of
wireless reception.

Introducing Ourselves

To describe this booklet as an intro-
duction to The Wireless World would
perhaps be an exaggeration. The
subject of broadcast reception (which
is but one of the aspects of radio to be
covered in our pages) is too diverse and,
complex for even an introduction to it
to be compressed into 32 pages. Thus,
although we cannot with truth print
on the last page of the booklet the
classical formula, " New readers start
from here," we can at least hope that
the articles in " Better Reception "
will help such readers towards an
appreciation of the matter regularly
appearing in the pages of the journal.

The time seems opportune for a
word about the scope of The Wireless
World. New readers sometimes find
that some of our articles require a good
deal of study. That is because we
concern ourselves mainly with the
technique of wireless, and our regular
readers have shown most clearly that
they regard that as our proper sphere.
But every effort is made to treat the

subject as simply and clearly 'as
possible ; mathematical articles are
comparatively few and even when
recourse must be had to mathematics
to illustrate a principle the author's
conclusions are given for the benefit of
those who cannot follow his arguments.
Many of our subjects must be dealt
with on a quantitative basis if the
articles are to be of any value to the
serious wireless worker, and it is our
aim to cover every interest within our
sphere.

Kilocycles Only
An Air Ministry Change
1CCORDING to a " Notice to

Airmen recently issued, the
Air Ministry has decided that

" As and from March 1st, 1939, the
waves used in radio signalling will be
designated by their frequency in kilo-
cycles per second or megacycles per
second, and not by their length in
metres, in all communications ex-
changed between United Kingdom air-
craft and United Kingdom aeronautical
stations."

Custom Dies Hard
This change, though it will probably

cause some minor initial difficulties
among those who have for long been
accustomed to think in terms of wave-
length, is likely to be eventually
beneficial and is certainly, as befits
anything connected with air transport,
in keeping with present international
tendencies. The habit of thinking in
frequencies is rapidly displacing the
wavelength convention, which now has
little justification except in connection
with such things as resonant aerials
and Lecher wires.
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The Modern Receiver Stag(
ALL good design is very largely a

matter Of compromise between
conflicting factors, and not all of
these factors are technical ; some

are economic, others are wsthetic. When
considering the design of a receiver cer-
tain .standards of performance can be laid
down, and provided that they are not
mutually conflicting they can be realised
in practice. The aesthetic standards, such
as the shape and colour of the cabinet,
and the arrangement of the controls, can
also be met. i

When cost is important, as it usually
is, another factor is introduced and one
which profoundly modifies the technical
design of the receiver. It may often hap-
pen that it is impos-
sible to obtain the
required performance
at the price which
is laid down, and
then something must
be sacrificed.

If the question of
a definite price limit is ignored, however,
and price only enters in so far as it must
be kept at a minimum for the performance
demanded, no two receivers are likely to
be the same. Ideally, different designers
setting out to produce receivers of the
same performance for manufacture in the

Part 1.-
GENERAL BALANCE
AND PERFORMANCE

N this series of articles the action of the modern receiver will be treated in
1 detail stage by stage, especial attention being paid to the effects of any
changes' which can be 'made to a circuit. Not only will one or more particular
circuits be discussed, therefore, but it will become clear why the arrangement

adopted is the best for that receiver.

same factory would produce identical
designs.

In practice, different designs result very
largely 'because factory conditions are
different. One firm, for instance, may
have exceptional facilities for the cheap
production of mains transformers and can
afford to lit a larger transformer than

another. As a result,
its designer is likely
to choose a triode, or
even a push-pull,
output stage, and will
not economise' in -effe-
rent consumption.
Another firm to

whom mains transformers are more ex-
pensive will reduce their cost by cutting
the current to a minimum ; a pentode out-
put valve will be used. In hundreds of
different ways small variations between
the products of different designers will
creep in.

In the case of the amateur the considera-
tions are rather different,. and his choice
of design depends more on what com-
ponents he has on hand rather than on` the
total cost of the parts. If he has a good
mains unit with an output of, say, 500
volts at Ioo mA, he will naturally prefer
to use it with a single 25 -watt _triode out-
put valve instead of buying a new trans-
former of, perhaps, 400 volts at 125 mA
and using two push-pull 12 -watt triodes.
Technically, the latter course is the more
perfect and it is little, if any, more costly
if all parts are bought new. It would be
much more expensive, howeVer, if it en-
tailed th'e loss of material on hand.

In addition to questions of cost, the
same standard of performance does not
please everyone. In commercially pro-
duced receivers a rough balance is pre-
served between the main attributes of
sensitivity, selectivity and. quality. The
higher the price of a receiver the better

Fig. r.-This diagram shows the com-
plete circuit of The Wireless World
Three -Band AC Super which will be
taken as a basis for the discussion
in this series of articles. The receiver
is of a well-balanced type giving a

good general performance.
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)y Stage
it is likely to be in all three. A balanced
performance such as this best meets the
average requirements, and most people
consequently rightly choose such sets.

This. general balance does not suit all,
however. The listener at extreme dis-
tances requires higher sensitivity and selec-
tivity than the average and can tolerate a
lower standard of quality. At his distance
he probably cannot get first-class quality
in any case.

Another listener lives only a few miles
from a broadcasting station and listens to
no other. It is a waste of money for him
to pay for sensitivity and selectivity when
he wants quality of reproduction above all.

Between these extremes there are all
grades of requirements, and it is here that
the amateur comes into his own, for he can
build a receiver of just the kind he needs.
Moreover, if his requirements change in
time, he can alter his set suitably.

Modifying Designs

From time to time details of receivers
designed in The Wireless World Labora-
tory are published, and these sets repre-
sent all classes. In addition to meeting
many somewhat specialised requirements,
they also illustrate in practical form new
developments in techniaue. Other re-

ceivers have -o
specialised fi e 1 d
and are of well-
balanced performance and are
illustrative of current practice. In
all Wireless World receivers, however, the
question of quality of reproduction is kept
well to the fore in design. When a com-
promise between quality and some other
factor is inevitable the choice lies in
favour of quality unless this would be
seriously detrimental to the other attri-
butes.

Bearing in mind the earlier remarks

A general view of the
Three -Band AC Super.

about the desire of
the amateur to use

parts which may be on hand, it is
not expected that everyone build-

ing a receiver will adhere exactly to the
specification. Quite a lot of latitude is
often permissible and more than minor
changes can be made if they are carried
out properly.

It is just here that the difficulty arises.
It requires a good deal of knowledge to
know just what alterations it is possible to
make safely ; sometimes, in fact, it is not
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The Modern Receiver Stage by Stage-
possible to predict whether a change will
be satisfactory. It must be settled by trial.

The beginner cannot be advised to make
any changes either in components, layout,
or wiring, for he lacks the knowledge and
experience necessary to predict the effect
of changes. The expert can do as he likes,
for if his changes are unsatisfactory, as
they are bound to be sometimes, he can
trace and remedy the trouble for himself.

Between these extremes are many who
can carry out modifications of varying de-
grees of complexity with success. Now,
the introduction of any alteration to the
design of a receiver necessitates some
familiarity with circuit theory, and the
bigger the alteration the greater must be
knowledge.

To change any part of a design, the
amateur must be in some -degree a prophet.
He wishes, let us say, to improve the auto-
matic volume control. There are perhaps
half a dozen different ways of doing so,
and he must consider each carefully and
judge how each will affect the performance
in other respects.

One system may introduce distortion on
strong signals, another on signals of a par-
ticular strength, while still another may
mute the receiver on very weak signals.
One may be simple and straightforward,*
while another may be complex and critical
in adjustment.

Since perfection is rarely to be found,
whichever method he chooses will have
some drawback, and it is up to him to
choose the one with the least disadvantages
from,his point of view. Having done this,

- he has to consider it in relation to the whole
receiver with a view to minimising its
drawbacks.

Now, this cannot be done without a good
working knowledge of what goes on -in a
receiver, and in this series of articles it is
proposed to discuss in detail every part of
a typical modern set. It is best to start
with a well-balanced receiver rather than
with a specialised type, and we shall
accordingly consider The Wireless World
Three -Band AC Super.'

It will be remembered that this receiver
is a superheterodyne with one short wave-
band, in addition to the medium and long
wavebands. It has one RF stage, fre-
quency -changer, one 'IF stage, diode de-
tector and AVC system, triode AF ampli-
fier and pentode output valve. Negative
feed -back is used, and there is variable
selectivity. -

The receiver is sensitive and selective,
and gives good -quality reproduction. It is
not superlative in any one of its qualities,
for if it were it would probably be deficient
in others, but it has a very well-balanced
performance. It is, then, a particularly
good set to take for our purposes, since it
will be relatively easy to show how an
alteration which effects an improvement in
one attribute is likely to spoil the perform-
ance in other ways.

The complete circuit diagram of this re-
ceiver is repeated in Fig. i for ease in
reference. At first it may seem complex,

1 The Wireless World, December 22nd and
29th, 1938.

but this is more apparent than real, and is
caused largely by the switching. In
succeeding articles -we shall analyse it step
by step, and the complexity will disappear.

The Three -Band AC Super

Before doing so, however, a few words
about the general arrangement may be
advisable. The receiver is a superhetero-
dyne because it is easier to secure high
selectivity with it than with a straight set.
Because it is a superheterodyne, a fre-
quency -changer is necessary.

Now, there is a very broad optimum
signal level at which a frequency -changer
should operate. If the signal is too strong,
distortion and whistles are likely, while if it
is too small, background noise becomes
serious. The amount of amplification
needed before the frequency -changer,
therefore, depends upon the strength of the
signal to be received.

With strong signals no amplification is
necessary, but with weak ones quite high
gain is desirable. Experience shows that
one RF stage is sufficient.

The amount of IF amplification needed
depends on the frequency -changer output,
and upon the detector input required. If
the detector is to be operated at a high
level then two stages may be necessary,
but with' the usual moderate input a single
high -gain stage suffices.

The type of detector, its normal .input
level, and to some degree the IF circuits,
depend upon the AVC arrangements. The
inter -relations are actually quite complex,

and will be dealt with later in this series.
Turning now to the AF circuits, the out-

put valve is chosen to give the necessary
output with the required freedom from dis-
tortion. The choice between triode and
pentode is dictated largely by their rela-
tive efficiency, the standard of quality
required, and the sensitivity obtainable.

The gain and type of intermediate AF
stage is not, however, chosen to bring the
normal detector output up to the level
required by the output stage. It is chosen
to suit the output of an average gramo-
phone pick-up, because this is less than
the detector output.

This at once raises a point which well
illustrates the necessity for care in making
alterations. If one has a receiver in which
no provision is made for the use of a pick-
up, one is tempted to connect it to the first
AF valve, and the changes for this are
usually very simple indeed. It may easily
happen, however, that the receiver has its
detector designed to operate at an unusu-
ally high -signal level, and the audio -
frequency gain will be correspondingly
low. It will then be impossible to obtain
adequate volume from the pick-up.
Another AF stage may have to be intro-
duced, and this is obviously much more
complicated.

It is not usually difficult, however, to
fudge whether a modification such as this
will be satisfactory or not. It is easy to
form a rough estimate of the AF stage
'gain ; but trouble is likely if an alteration
is made without thinking about it before-
hand.

PROBLEM CORNER -9
Test Your Powers of Deduction

HENRY FARRAD, though an invalid
and therefore unable to investigate
wireless problems on the spot, has

so developed his powers of deduction that
he can generally diagnose receiver faults
successfully from the most unpromising
data. Here is a comparatively easy prob-
lem from his postbag.

2, Tanner Road,
Shillingsworth.

My dear Farrad,
We still have the all -wave set I got over

two years ago, and the reason you haven't
heard much about it is that it has been be-
having itself very well. What little spots of
bother there have been I have been able to
tackle myself, having had plenty of practice
on its predecessor! After the first enthu-
siasm wore off I didn't do much with the
short waves, but it has been used pretty
regularly for the usual handful of good
medium- and long -wave stations. Then just
lately, having heard that there is so much
news in English from different foreign
stations, I though I would hear some of it.
But I couldn't get a single thing below 27
metres, not even morse. Yet on 31 metres
I heard several foreign stations quite well.
Of course, I thought at first the batteries
were down, but even when a new HT was
put in and the LT freshly charged it wasn't
much better, except that I got an American
and one or two others on about 25 metres.

But not a whisper of anything below that.
As reception was quite good on other wave-
bands, my previous experience warned me
to look at the waveband switch for dirty
contacts, but after the twisting to and fro I
gave the knob when turning to the short
waves after such a long lapse it had proved
to be truly self-cleaning. So now I am stuck,
and hope you will help once again ; for,
although I can tackle most things in an old
'straight set, I am still not quite clear about
superhets.

Yours ever,
Bob.

For Henry Farrad's solution turn to
page 206.

Radio Trouble -Shooters Handbook. By
Alfred A. Ghirardi. Pp. 518. Published
by Radio and Technical Publishing Co.,
45, Astor Place, New York City, U.S.A.
Price $3.

THIS book should be of great value to
those engaged in servicing American

receivers, since it contains an enormous
amount of information. Some 27o,, pages
are given to a list of the common troubles
encountered in 3,313 models of various
makes.

There are lists of the different inter-
mediate frequencies used and data on car
radio sets. The wiring diagrams of 90
American cars are given and there are
details for the elimination of ignition inter-
ference with different models.
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Designing an Individual
EVOLVING A SET TO

SATISFY SPECIAL
REQUIREMENTS

THE chief differences between the
design of a production receiver
and that of an individual one
arise from the respective quanti-

ties to be made. This naturally leads to a
variation in technique, and to quite
different solutions of the same problems.
The commercial designer has the advan-
tages of mass production, and can, there-
fore, call for components to his own
specification, for resistances of non-
standard values, or a variable condenser
of special type, and so on. He can
naturally rely on paying much less than
the home constructor for those parts
which he cannot himself manufacture, and
if a standard article does not exactly suit
his purpose, can arrange with the maker
to supply it in a more convenient form.
On the debit side, he is constantly working
against cost figures, and must introduce
many features which he would not other-
wise choose in order to compete with his
rivals.

The home constructor has the advan-
tage on his side of being able to incor-
porate the very latest developments even
if these become known while the design
is in preparation ; he knows just what he
requires, and if he personally does not
think some feature desirable can omit it
with consequent saving in cost. He is
also able to alter the response of the set
to suit the conditions of the listening
room, thus simplifying the tone -control
section. In addition to these points, he
is able to choose the cabinet and the
power sections so that he can rebuild from

Receiver
NOT the least of the advantages of being
a wireless amateur is that one can

design and build a receiving installation that
is likely to be more suitable for one's personal
tastes and local conditions than any mass-
produced set. The evolution of a receiver
embodying several unusual features is dis-
cussed step by step
in this article and its

sequel.

time to time and
keep up to date.

Some readers
may argue that the
complete design of
a set is a very long
a n d troublesome
business, and that
they have not the
ability or the time
to perform the necessary calculations. For
these there are the designs published from
time to time in The Wireless World, and
amongst these are to be found circuits for
most cases. There is, however, another
use for these published sets, and that is as
a short cut for the individual designer in
the matter of calculations ; the knowledge
that a certain circuit and arrangement has
worked satisfactorily is a good indication
that a choice of somewhat similar com-
ponents will give a comparable per-
formance.

A design for a diode load circuit might
be wanted, for instance. Well, a search
of back numbers will probably reveal a
similar set, and the values may be taken
from this in much less time than it would

Underside of the pre -tuned unit ; note the two panels carrying, respectively, the diode and the
phase -changer components ; also the small panel mounting for the zoo -ohm resistor in the
cathode of the RF pentode, and that for the voltage dropping resistance fitted near the dividing
screen. The 8-mfd. condenser for detector decoupling is under the AF output terminal strip

at the front of the chassis.

By R. H. WALLACE

Top view of the pre -tuned chassis ; the con-
nections at the side for the superhet unit are
shown ; note the use of rubber grommets
where these connections emerge. The felt
discs visible under the tuning knobs of the
variable condensers are to prevent any move-
ment of these through vibration. Photo was
taken before the fitting of the low-pass filter
and a temporary condenser filter is shown.

take to calculate them. It should not be
thought that the indiscriminate use of
details of circuits will always be suc-
cessful ; care is needed, of course, especi-
ally to see that the receiver does not be-
come unstable, but a great deal of time
may be saved by judicious borrowing.

Clarifying One's Ideas

The first step in any design should be
to set out on paper the specification ; by
this is meant the orderly setting forth of
those features which are considered essen-
tial or merely desirable so that it may be
clear just what will be needed to give
effect to them. This is a step which
should on no account be omitted as much
valuable time may be wasted at later
stages of the design if the end is not clearly
in sight. It may be needful to relinquish
some of the desirable points if they cause
undue difficulty, but any temptation to
jettison those set down as essential would
obviously have to be resisted.

The question of future alterations ought
to be borne in mind, and if opportunity
occurs where the use of a slightly dearer
component will leave a substantial margin
of performance, then it would be better to
choose it ; the time may come when this
may save much more than the difference.
Similar remarks apply to the provision of
extra positions on switches and the choice
of a cabinet of ample size so that
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Designing an Individual Receiver-
there is room for any needed extensions.

Consideration of further steps in the
design and the manner in which use may
be made of published circuits to save
time and better guarantee the eventual
performance can best be described by
dealing with an actual example. The
design worked out in the following
example was for the writer's own set,
which started out as a local -station quality
receiver with a moderate, output, and
which it was desired to rebuild as a more
ambitious model, with less restriction on
the stations obtainable. It proved pos-
sible to do this and provide all the desired
features at no greater cost than would
have been involved in buying a good
table model, and with the incorporation of
many extra points, plus a vastly better
quality of reproduction, than the alterna-
tive course would have provided.

Basis of the Design

The specification had first to be decided
upon. After some thought and a scrutiny
of the various features included in the
better class of set the following was
sketched out and used as the basis of the
design :-

SPECIFICATION.
Essential Features :-High -quality local

reception. Reliable daylight reception cf
Regional stations. Provision for gramophone
reproduction. Simplicity of operation. Pro-
vision of switching for extension lines.

Desirable Features:-Permanent tuning of
local stations. Foreign and short-wave
reception. Low noise level. Use of existing
cabinet, speaker and power paCks. Suitable
tone control for gramophone and radio.

The next step was to decide on the cir-
cuit arrangement and the nature and

amount of amplification required. Several
possibilities were considered, as the desired
performance could be obtained in different
ways. The high -quality local reception
could be provided by a simple RF tuner
and grid detector, suitably designed, or by
the use of really wide -band variable
selectivity. It is clear that point two in
the specification could only readily be
met by the inclusion of a superhet with

@'il®

WOEid.
'AVC, and if this were used then the pro-
vision of short-wave reception would not
be costly.

The reliable daylight reception of the
Regional stations would necessitate so
much amplification that the worth -while
foreign ones would be receivable at good
strength, since few of these are any weaker
than some of the home transmitters at the
minimum of a "fade." If short-wave
stations were to be satisfactory, then it was
clear that there would have to be two
bands at least in order to provide easy
operation and not -too -critical tuning.
There was the alternative of band spread-
ing, but this was considered by the writer
to be rather complicated for uninstructed
users, and was therefore ruled out ; even
the use of two bands involved the choice
of a good slow-motion drive to make
tuning simple and the duplication of a
given setting easy.

If short waves were to be allowed for,
then the IF was at once settled at about
465 kc / s. There was then the question
of whether one or two stages would be
needed ; with two stages the sideband cut-
ting would have been drastic enough to
make the provision of a good deal of tone
control, or the use of variable selectivity,
needful even for the average distant sta-
tion, while with one stage'at this frequency
the cutting would not be serious on any
but the locals. The problem therefore
resolved itself into a choice between
two alternatives ; a superhet with vari-
able selectivity, giving a band width
of at least 20 kc / s, and with the detector
designed accordingly, or a more ordinary
superhet, plus some form of " straight"
tuner for the local stations.

If the dual construction were chosen,
then the straight section could easily be

pretuned and operated by a
selector switch, while the
use of only one IF stage in
the other section would re-
move the need for variable
selectivity there. Other ad-
vantages of the adoption of
separate tuners would be
the much greater ease with
which the required standard
of reproduction could be

Top of superhet unit ;
the aerial terminal is
the one showing on the
right ; the lower knob
is for wavechange and
the upper for tuning ;
one of the bulbs illumin-
ating the switch indi-
cator is visible between

the two knobs.

attained for the locals and the greater over-
all reliability achieved by the use of two
units.

The commercial designer, faced with the
same problem, would quite likely choose
the variable selectivity superhet. As in
the first place it lends itself more easily to
manufacturing methods of to -day, and is
therefore cheaper, since the factory can
readily make allowances in the overall
response to correct for sideband cutting
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in the tuned circuits, whereas the amateur
has often not the necessary facilities for
accurate measurement of the amount of
compensation required. Also, the use of
the more complicated IF transformers is
not much more costly for the manufacturer,
and a great deal less so than the provision
of extra valves with the bigger cabinet
needed to house them. The writer found
that the advantages attaching to the use
of two units did, in his case, far outweigh
the disadvantages, and decided on that
course. He also considered that it would
be as cheap to buy ready made the neces-
sary tuner unit, as this would save time
and avoid the need for much ganging.

Choosing the Superhet Unit
The type of tuner had now to be settled ;

the required performance, in regard to
sensitivity, could actually be obtained
without the use of any RF pre -amplifier.
But as one of the desirable features was a
low noise level, it was clear that this would
be more readily attained by the use of one
stage tuned to signal frequency. This
was accordingly decided upon. Since
short-wave reception was to be included,
the best valve for the frequency -changer
was thought to be .a triode-hexode and the
IF was fixed at 465 kc/s. There would
then be no need for tone correction to com-
pensate for the moderate sideband cutting
in this section.

As regards the AF amplifier, the speci-
fication of good -quality reception with
the speaker available (an efficient type of
baffle -mounted moving -coil) called for
about 5 watts undistorted output, since
the set was to be used in a 'room of
moderate size. A push-pull amplifier is
easier to design for really good repro-
duction, and no better design for the out-
put required could be wanted than the
Wireless World Push -Pull Quality Ampli-
fier. When modified for the higher rating
of the PX4 valves now permissible, this
gives an undistorted output of 7 to 8 watts.
Since the existing power pack could deliver
400 volts at 120 mA, this could comfort-
ably feed the amplifier provided that the
tuned stages were fed from some other
source. Happily, a pack with an output
of 25o volts at 6o mA was available, and
the use of two separate sources of supply
made the securing of stability easier, be-
sides permitting the use of condensers of
lower voltage rating in the tuner units.
In order to save some expense the modi-
fied version of the amplifier given in con-
nection with the Pretuned Receiver was
used, the two valves in each stage being
biased by common resistors without de -
coupling condensers.

Since the chosen amplifier required a
split -phase input, the necessary feeder
unit had to be allowed for and it had to
function on both the straight and superhet
sections. The question here was how to
reconcile the differing outputs of the two
units. An examination of the Pretuned
Receiver above mentioned showed that the
work of phase -splitting and detection
could be combined in a single triode as
long as the tuning coils and condensers
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Designing an Individual Receiver-
were not earthed, and that the output of
a similar type of tuner, with one RF stage,
would then be adequate. This obviated
the need for a trial -to see if more ampli-
fication were needed for the local stations,
whereas had this design not been avail-
able it would have been necessary to try
out the circuit and find if this were in fact
the case. As it was, there was no doubt
that the output would be approximately
of the desired value.

The AF output of the superhet diode
would clearly have to be much greater
than that of the straight section on
account of the need for
AVC, and the problem
was how to reconcile these
two so that the amplifier
was equally loaded by each.
The use of negative feed-
back came to the rescue
here. If the output of the
diode was fed across from
grid to earth of the phase -
reversing valve instead of
from grid to cath-
ode as with the
straight tuner, then
the feed -back tak-
ing place in the
cathode coupling

Underside of the superhet
tuner ; the padding con-
densers are mounted at the
left side of the unit and are

through holes in
the side of the chassis. An
additional condenser of
0.1 mfd. across the HT line
was found necessary to se-

cure stability.

resistance would limit the gain to under
two (measuring the latter across the whole
output). A gain of this value would com-
pare suitably with that on the other tuner,
which may be reckoned as about ten times
as great.

It was therefore decided to follow the
design of the Wireless World Pretuned
Receiver ,fairly closely so far as the
general arrangement went, though it was
evident that the switching would have to
be quite different in order to provide for
the use of the other unit and to effect the
appropriate alterations for the detector
stage. The tuning coils to be used were
of the compact solenoid type originally
produced for plug-in use in short-wave
sets and mounted on ceramic bases. They
were selected as they were small and
wound separately for the long and medium
wavebands. Such coils made for easier
switching and greater efficiency, and it
would then be possible to make signals
from the three local stations of equal
volume by shunting the tuned circuits
with resistances. Provision was to be
made for the reception of both the long -
and medium -wave National transmitters
because the " Little Nationals" are silent
during part of the day.

The performance noted in the case of
the Wireless World design made it almost
certain that no reaction would be needed,

Whiesto
W©rfild

save possibly in the case of the North
National. With this in mind, and also the
efficiency of the switching, it was decided
to use three separate coils in each stage,
two for the medium waves, by which
means the tuning condensers could be con-
nected permanently across the coils, and
all the switch had to do was to transfer
the grid leak to the right point.

Stability should not be any difficulty in
the straight tuner, as the band width of
the circuits would be great and the stray
capacity small. The superhet diode would
have to be included in this chassis, how-
ever, and it would be necessary to allow

adequate screening of this and the output
from the unit. The location of the com-
ponents associated, with the diode in this
assembly made the switch leads short and
permitted the separate mounting of the
tuner unit on rubber, as is usual nowa-
days. The diode circuit of the Wireless
World Four -Band Super -Six was followed
closely, the only alteration being the use
of an extra resistance for the diode load
in order to divert the DC component from
the volume control, thus avoiding risk of
noisy operation. This has the effect of
making the AC load less than the DC load
and somewhat reducing the modulation
depth that the detector can handle with-
out distortion ; but the difference is slight,
and in this case only affects the distant
stations.

A small problem was raised by the
differing power requirements of the two
units ; the " straight "  section would take
about 10 mA, while the other would con-
sume at least 3o mA. Further, if the RF
valve of the straight unit were switched off
for gramophone reproduCtion, the con-
sumption would, be still less. Something
had to be done to reconcile these or there
might have been trouble with the power
unit. The difference on radio between
the two units was equalised by choosing a
rather smaller value than usual for the
potentiometer of the RF valve of the local
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unit, and thus bringing its consumption
up to that of the other. The rest of the
problem was solved by fitting a turntable
lamp ; this was needed anyway, and
might just as well help. A low -consump-
tion lamp of the Zoo- to 230 -volt 7 -watt
type would take about 3o mA and pro-
vide ample illumination, while acting at
the same time as a load equaliser.

(To be concluded.)

Television Programmes
Sound 41.5 Mc/s. Vision 45 Mc/s.

An hour's special film transmission in-
tended for demonstration purposes will
be given from 11 a.m. till 12 noon each
week - day. The National or Regional
programme will be radiated on 41.5 Mcfs
from approximately 7.45 to 9 p.ni. every

day.
THURSDAY, MARCH znd.

3, " The Fletcher Case," a " telecrime " by
Mileson Horton. 3.20, Gaumont-British News.
3.30, 221st edition of Picture Page.
9, Cabaret, including Charles Harrison and
Walsh and Barker. 9.30, British Movietonews.
9.40, 222nd edition of Picture Page. 10.10,
News.

FRIDAY, MARCH 3rd.
3, The Ambrose Octet. 3.25, British Movieto-
news. 3.35, " The King of Spain's Daughter,"
a play by Teresa Deevy.
9, Catherine Lacey and Percy Marmont in " The
Unquiet Spirit," by Jean -Jacques Bernard ;
music by Sibelius. 10.15, News.

SATURDAY, MARCH 4th.
2.55, Rugger O.B. from Twickenham : Royal
Navy v. The Army. 3.40, Cartoon Film. 3.45,
Gaumont-British News. 3.50-4.30, Rugger
O.B. continued.
9, Jack Jackson and his Band. 9.25, Cartoon
Film. 9.30, British Movietonews. 9.40, O.B.
from the Empress Hall, Earls Court. Viewers
will -see exhibition skating by Daphne Walker,
and the last period of the. match, Earls Court
Rangers v. Harringay Racers. 10.5, " Con-
demned to be Shot," a play in the first person
by R. E. J. Brooke. 10.25, News.

SUNDAY, MARCH 5th.
3, Ballet : " The Selfish Giant " ; choreography
by Joy Newton, music by Eric Coates. 3.15,
Film. 3.25, Cartoons, by Patrick Bellew.
3.45, Ballet : " Strauss Thine."
8.50, News. 9.5-10.40, Lilli Palmer and Cecil
Parker in " Little Ladyship," a comedy by Ian
Hay from the Strand Theatre.

MONDAY, MARCH 6th.
3, " In the Barber's Chair," the first of a new
series featuring Charles Heslop. 3.10, Cartoon
Film. 3.15, Pamela Norris, pianoforte. 3.25,
Gaumont-British News. 3.35, Henry Oscar in
Bernard Shaw's play " The Dark Lady of the
Sonnets."
9, " Harlem in Mayfair," a coloured cabaret
including Adelaide Hall. 9.30, O.B. from the
Empress Hall, Earls Court, of N.S.C. Boxing.
10, Guest Night. 10.30, News.

TUESDAY, MARCH 7th.
3-4.15, " The Unquiet Spirit " (as on Friday
at 9 p.m.).
9, News Map, 12:-Refugees. 9.20, Cartoon
Film. 9.25, Wyndham Goldie as Prince
Charles Edward Stuart in " Count Albany," a
historic invention by Donald Carswell. 10.5,
Gaumont-British News. 10.15, Edward Cooper
in songs at the piano. 10.25, " In the Barber's
Chair," (as on Monday at 3 p.m.). 10.35,
News.

WEDNESDAY, MARCH 8th.
3, Big Bill Campbell in " Western Cabaret."
3.50, Gaumont-British News.
9, Ernest Milton plays his  original part in
" Rope," the thriller by Patrick Hamilton.
10.35, News.
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The People's Set
CO-OPERATIVE RECEIVER PRODUCTION

IN GERMANY
C0 - OPERATIVE production of

radio sets is probably not a ques-
tion of immediate practical interest
in England. As one of the

successful solutions to the problem of effec-
tive price reduction-or increase of sales
possibilities-the German People's Set
scheme should, however, command atten-
tion, the more so as comparatively little
has so far been published about the details,
and widely differing opinions seem to pre-
vail as to the success, both with the manu-
facturer and the public. It may, there-
fore, be worth while to give an authentic
account of the situation as it appears after
five years of practical experience.

Co-operative methods are, as a general
rule, resorted to only where individual
effort has failed, or may be expected to do
so. The co-operative scheme under which
the German People's Receiver and its
various followers were produced was no
exception to the rule. The idea originated
because in 1933 the prices of receivers in
Germany were absolutely and relatively
too high. Absolutely, because the lack of
sets within the purchasing power of the
masses was limiting sales, especially in the
rural areas. Relatively, because German

prices were considerably in excess of world
prices. It should be remembered that 1930
saw the beginning of the great price drop
in U.S.A., and that the British and Dutch
radio industries had effected drastic reduc-
tions of receiver prices by 1932, the down-
ward tendency apparently continuing.
Prices in Germany, however, had re-
mained practically
uncha,nged through-
out tbigperiod, pro-
tected by an effec-
tive price agree-
ment among manu-
facturers. As the
Hitler Government
looked upon radio
not only as one of
t h e commodities
that should be
within the purchasing power of the poorer
as well as the richer classes, but also as
an important means of conveying propa-
ganda, plans were immediately considered
for a drastic reduction in set and valve
prices. The methods successfully applied
in U.S.A. and, to a lesser extent, in
England, could not, for a variety of
reasons, be used in Germany at that time.

- -^

By

WOLF E. FELIX

The ruling consideration in those days was
to find occupation for six and a half mil-
lion unemployed. Price -reduction by
labour-saving, therefore, appeared to be
out of the question-and the American
method evidently consisted mainly in cut-
ting down labour by installing highly
specialised machinery. It was also thought
dangerous to interfere with normal pro-
duction and distribution, as nobody could
foresee the effect of drastic price reductions
on existing stocks and on merchandise in
course of production-not to speak of the

THERE are still many misconceptions as to' how the
German " Volksempfeinger" came into, being, and

still more on the effect of its introduction on receiver
design and on the broadcast industry. This authoritative
article by a German contributor explains the reasons for
its success, and also surveys the co-operative receiver

plan after some five years of trial.

difficulty of bringing about any appreci-
able price drop without reducing the
labour component. The way out of this
conundrum was the design of an entirely
new type of receiver, with the simplest
specification compatible with the purpose
in view and definitely less, ambitious than
anything else on the market. Such a set,
if sufficiently cheap--sa34, about half the

price of the nearest type of
proprietary set-would, it
was argued, create an addi-
tional market without dis-
turbing the sales of normal
sets.

The next question was as
to who should manufacture
this set. While the idea of
erecting a special factory for
the purpose (as realised
later on for the People's
Car) was doubtless also
discussed, it was soon
dropped for the much sim-
pler scheme of manufacture
on a co-operative basis, all
existing receiver ' factories,
to the number of 28, having
a share in the production
corresponding to their share
in the total set market of the
season before. It was only
necessary to co-ordinate the
production in such a way as
to ensure punctual delivery
of the quantities agreed
upon by the industry and
identical appearance, as well
as performance, of sets in-
dependent of the manufac-
turer. The latter point de-
manded a detailed specifi-
cation and a neutral institu-
tion where parts and
assembled sets could be

0.0003 mid

AC OR DO
MAINS

Circuit diagram of the cheapest People's Set, Model DKE, an AC/DC receiver with a double triode-tetrode
valve acting as detector and output.
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The People's Set-
tested. The former could well be left to
the existing organisation of the industry
-the Radio Manufacturers' Economic
Association or W.D.R.I.-membership
having been made compulsory under the
new regime.

Such, then, was the plan in outline. Its
reception by the industry was mixed-as
might be expected of a plan so novel and
daring. It was feared in in-
dustrial circles that the
People's Set might monopo-
lise part of the existing
market at prices ruinous to
the industry. Evidently the
entire plan stood or fell
with the possibility of creat-
ing a completely new mar-
ket without sapping the
existing one. As a matter
of fact, the apprehensions
of manufacturers were later
proved to be unfounded.
Not only was the entire
volume of People's Set
sales-totalling about 3 mil-
lions. in 5 years-an addi-
tion to the otherwise stable
figure of proprietary re-
ceiver sales ---about i mil-
lion a year-but it so hap-
pened that the People's
Set, in spite of its extremely
and, at first sight, impos-
sibly low price, was a first-
class money-maker, saving
several tottering small firms
from the hands of the re-
ceiver. The solution of the
enigma was in the magic
word " mass -production."
It is only natural that
manufacturers gradually
learnt how to save a penny
here and another there until
prices that once appeared
disastrous were found to
hold an ample margin of
profit. A year and a half
ago the price for the
(slightly improved) first
model was reduced by about
15 per cent. without a mur-
mur from the industry.
This season-the popularity
of the first model having
gradually declined after 5
years of production with but
a slight change in valve
equipment -a new small
People's Set was introduced
at not quite half the price
of the original model, with about the same
performance, and there is nobody who
doubts that it will be a sound business
proposition. Mass -production on a scale
to warrant similar prices would have been
almost impossible for individual manufac-
turers without official backing and help of
propaganda and with the need to fight
their competitors into the bargain.

The cutting -down of distribution costs
played an important part in reducing the
price of the German People's Sets, while
the Telefunken licence-equivalent to the

WITg@g0
MEM.

Marconi licence in England - was
dropped. Moreover, Telefunken designed
special valves for these sets and sold them
to manufacturers at practically cost price
(at the time, apparently counting on a
safe profit in the long run).

The design of the People's Set has
nothing unusual. It was, in fact, the work
of a small committee of engineers of lead-
ing radio firms, under the auspices of the
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day financed by the Government. Radio
firms assemble sets from these standard
components. They may, of course, be
manufacturers of certain components as
well and get these from their own work-
shops, as well as supplying them to other
firms. Loud speakers were at first ex-
cluded from the list of such components.
They had to be bought from the loud-
speaker industry, as this group was at the

TRIODE

TUNING
COIL

- TETRODE

AERIAL
COUPLING
CONTROL

AERIAL
COIL

TUNING CONDENSER'

FUSE WIRE-WOUND

CONDENSER SHAFT

RESISTANCE

RECTIFIER VALVE

VALVE HOLDER

SMOOTHING
CHOKE

REACTION
CONTROL

TUNING
CONTROL

REACTION
CONDENSER

Chassis views from above and below of Model DKE. More than 700,000 were sold in the
of production.

manufacturers' association, as in all sub-
sequent cases of co-operative models.
This body agreed on the circuit, built
three or four competitive models, and
decided on the final details. Complete
drawings were then made and tenders in-
vited from the parts industry for the vari-
ous components. Prices were definitely
fixed after comparison, and a list of manu-
facturers for every component drawn up.
Components were tested by the Heinrich
Hertz Institute, a research foundation for-
merly subsidised by the industry and to -

first fiv3 months

time suffering from the decline in loud-
speaker sales due to the disappearance
from the market of sets with separate
speakers. This is mentioned as typical of
the spirit of collaboration prevalent in the
German manufacturers' association and
enabling the comparatively smooth work-
ing of these co-operative schemes.

It sinuld also be remarked that the
Government has limited itself to supply-
ing the first suggestion and the general
outlines of the scheme, after consultation
with those concerned. There is, of
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The People's Bet-
course, no denying the fact that co-opera-
tion within the industry might not have
been what it was without active Govern-
ment interest and all this might imply for
potential dissenters.

The indubitable success of the first
People's Set, which was a simple two -
valve regenerative detector with electro-
magnetic speaker, originally priced at
76 marks,* and later reduced to
65 marks.* led to the creation of several
other " co-op." sets. The first of these,
the DAF, was designed for community
reception in factories, and has -a very high-
class specification for sound quality. It is
used as a receiver in conjunction with am-
plifiers of different power. A small lottery
portable, the Olympia Koffer, was brought
out in the year of the Olympic games,
hence its name. It was developed
by a firm with special experience in
the portable field and manufactured by
several, but not all, others. An improved
edition of this straight four -valve receiver
was brought out in 1937.

For Germans Overseas

The next was a special battery short-
wave superhet for Germans living in over-
seas countries and complaining-as have
many British folk in the Dominions .and
Colonies-that they were compelled to
buy American sets because no competitive
sets were available from the Fatherland.
These sets were not produced in any con-
siderable numbers, and 'mist firms ab-
stained from manufacturing them. The
subsequent models of the People's Set,
however, shared the success of the first.
The AC model was followed by a DC, an
AC -DC, and a battery set. Then came the
new midget, the DKE, an AC -DC
model with the same specification as the
original People's Set, but priced as low as
35 marks. Finally, an improved edition
of the 65 mark set with moving -coil

A more ambitious
German co-opera-
tive set : Model
DAF, the Labour Front receiver for
community reception in factories.

speaker and a regular illuminated dial.
All have bakelite'cabinets. New develop-
ments recently announced are a battery
model of the DKE, and a ear radio,
a cheap superhet, for the People's Car.

The fear that these sets would sap the
* Marks can be considered equivalent to

shillings as regards purchasing value.

WATIghg§

regular set market has gradually sub-
sided, the straight set having otherwise
almost vanished from the market. The
attempts to produce People's Sets on a
co-operative basis in countries other than
Germany, e.g., Italy, Switzer-
land, Norway, etc., havekr
partly suffered
from the failure to
appreciate the im-
portance of a
sufficiently
marked differ -

Improved People's
Set, Model VE3ox, an
AC receiver with mov-

. ing coil speaker.

entiation between
a set with an arti-
ficially reduced
price and the rest
of the models on
the market. If
this fact is lost
sight of, the cheap set must of necessity
influence the entire price system and dis-
turb the market generally.

One of the important items in the work-
ing of the co-operative scheme has doubt-
less consisted in the' extensive free
propaganda enjoyed by the German
People's Set. The nation-wide organisa-
tion of the Nazi party-especially the
wireless sections attached to all regional
party centres-has been harnessed 'to this
task, making it a kind of patriotic duty
to listen in, and removing every excuse
by easiest instalment terms for these
already, cheap sets. Special Government
propaganda carava.us have been touring
the country- for years, stopping at every
village and giving free radio concerts over
excellent PA systems. These propaganda
tours work to a detailed schedule, en-
abling local dealers and manufacturers'
agents to tie up with them and father in
the harvest, which, by the way, consists
in sales of the more expensive proprietary
sets as well. The huge increase in the

number of listeners
since 1933, bring-
ing to Germany the
biggest radio
listener -ship in
the world, with the
exception of
U. S. A. , was largely
arrived at by this
systematic touring
of the countryside
by trains of PA
vans.

It will be seen from the
above that many factors
had to work together to
make the German People's

Sets" the success they actually were and
Continue to be. The 'scheme could not, of
course, be imitated in other countries,
where conditions are different, especially
not in countries -with a high degree of
radio saturation, as in Britain, where the
main problem is to substitute modern for
antiquated sets, and where there appears
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to be no possibility of opening up a new
low -price market. A corollary of this
may be found in the fact that a reduc-
tion of proprietary set prices has now been
attempted and achieved in Germany in

precisely the same way as in all other
countries, viz., by the time-honoured

method of free price competition be-
tween manufacturers. Opening the door
to competition-after the unemployment
problem had ceased to exist-quickly had
the effect of a chilly blast on the rather
luxuriant price growth in the hothouse of
a protected market. Sales of proprietary
sets have increased by 34 per cent. this
season, as against last year, regardless of
the 7oo,000 DKE sets absorbed during
the same period. German exports have

- aiso been rising as a result-an
achievement which the People's Sets have
never contrived. For these sets, which
were so successful in Germany, were from
the start almost unsaleable in other
countries.

HENRY FARRAD'S SOLUTION
(see page 200)

IF the set could receive an American
station (and others) above a certain wave-

length on the short waveband, and at the
same time not even morse below that wave-
length, it is clear that the fault consists of
a complete cut-out over part of the band
without noticeably affecting the other part.
Also, from the information given, it appears
that the effect of somewhat' higher battery
voltages is to extend the active portion of
the waveband slightly, for 25 -metre stations
were previously inaudible. As the receiver
is a superhet., the most likely cause of the
trouble is a stoppage of oscillation at the
shortest wavelengths due, to failing emission
of the valve, which, if the one supplied with
the set, has been doing fairly heavy service
for over two years. One of the chief diffi-
culties in the design of a battery superhet.
is to ensure oscillation over the short
waveband without excessive HT consump-
tion ; and it must be 'remembered that the
set in question, although apparently fairly
reliable; was produced in the early part of
the " all -wave " boom.

Cure : A new frequency -changer (or oscil-
lator, if separate) valve, and, at the same
time it might be as well to examine the
others for approaching end of life.
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Readers'
Television Sound Reception

ASIMPLE ultra -short wave converter is
wanted for the reception of the sound

transmissions from Alexandra Palace. This
unit will be used in conjunction with a
small superheterodyne. We are asked if
the converter could be pre -tuned, thus
simplifying its operation.

As the converter is to be used only for
the reception of one station it is practicable
to adopt pre-set tuning, and if a circuit as
shown in the figure is employed, tuning can
be carried out on the main tuning. dial of
the broadcast receiver. Condensers Cr and
C7 should be air -dielectric pre-set trimmers,
whilst coils L2 and L5 can be made of stout
gauge wire, No. 16
SWG En. b ein g
suitable. If a very
rigid form of con-
struction is adopted
these coils need not
be wound on
formers, and about
six turns wound as
a self - supporting
solenoid of fin. dia-
meter and tin. long
will serve quite well.

The circuit L3,
C3 connected in the
anode circuit of the
frequency changer
is tuned to about
55o metres, whilst
L4 is a small coup -

Circuit and compo-
nent values for a
pre -tuned ultra -short
wave converter for
the reception of the
Alexandra Palace
sound transmission.

ling coil for taking the IF output to the in-
put of the broadcast set.

Resistances Rr, R2, R3 and R4 must have
values to suit the' particular frequency -
changer value used. If a Mazda ACTH'
be employed, for example, suitable values
would be RI, 25,00o ohms ; R2, 250 to 300
ohms ; R3, .50,000 to 75,000 ohms, and R4,
5o,000 ohms. With a Marconi or Osram
X65, R'=35,000 ohms; R2=3oo ohms;
R3 =3o,000 ohms, and R4= roo,000 ohms.

The broadcast set should be tuned to
about 55o metres and with the unit con-
nected up Cr and C7 are adjusted to tune in
the television sound transmitter. Hence-
forth tuning can be done on the broadcast
set. It should not be difficult to work out
a system for switching the unit in and out
as required.

Rectifier in AC/DC Sets

AN AC
/DC set is being modified for use

on DC mains only, the alterations being
to remove the mains rectifying valve and
short circuit the appropriate connections on
the valve -holder. We are asked if these
changes will impair the performance of the
set, as our enquirer sees no reason why the
rectifier should be retained in his case.

If the set is a conventional AC /DC model
the mains rectifier does have a purpose to
serve, even on a DC supply. Sets of this
kind arc generally fitted with standard -type

Problems
A Selection of Queries dealt with

electrolytic condensers which, of course, are
polarised and must not have a positive volt-
age applied to the negative electrode.

A non -reversible mains plug would pre-
vent damage to the condensers, but it would
be better to replace the electrolytics by
paper dielectric condensers. By-pass con-
densers across grid bias resistances in the
cathode circuit of valves are protected by
the valve and need not be changed.

Charging Accumulators

AREADER
wishes to know if it is possible

to make up a small battery charger
which can be used for charging 2 -volt wire-

less cells and also occasionally be employed
as a trickle charger for a r2 -volt car battery.
There is an AC point in the garage.

A unit of this kind is not difficult to con-
struct and even the mains transformer can
be made if required. The circuit of a
charger that will answer this purpose is given
in the figure, and it
will - deliver one
ampere to 2-, 6 -

or 12 -volt batteries.
Tapping the

secondary winding
as shown for the
different batteries is
more economical
than using resistance
in the charging cir-
cuit to drop the
surplus volts, and if
this scheme is
adopted the AC out-

. put from the tappings
should be : volts
RMS for a 2 -volt
cell, 15 volts EMS
for a 6 -volt battery and
f2 -volt car battery.

The metal rectifier shown is the Westing-
house Type LT5 and it gives a DC output
of one ampere.

The construction of a charger embodying
these suggestions was actually given in
The Wireless World of February 2nd, 1934.

by the Information Bureau, and
chosen for their more general interest,

is published on this page.

Transformer Windings
A READER wishes to add another LT

winding to a mains transformer. Being
a factory -made product, the " turns per
volt " are unknown, and though this could
be found by unwinding one of the existing
LT windings and counting the turns, the
coil would have to be wound on again as
it is needed. We are asked if there is any
other way of finding out the " turns per
volt " figure for this transformer.

If our enquirer possesses, or can obtain
the loan of, an accurate low -reading AC
voltmeter, there is a comparatively easy
solution to this problem.

Without dismantling the transformer, it
should be possible to wind on a dozen turns
over one of the existing coils and then
measure the voltage delivered by the tem-
porary winding. If, for example, it is found
to give 2 volts or very close to this figure,
it will be safe to assume that the basis of
winding is 6 turns per volt.

The required LT winding can be calcu-
lated from this figure.

When dismantling the transformer to put
on the extra winding, leads that join to ter-
minals should be marked beforehand so that
they will be reconnected to their correct
terminals. Precautions should also be
taken to ensure good insulation between the
new winding and the one over which it is
wound.

U -H -F Superhet Oscillator Valve
WISHING to effect a little economy in

the construction of the Ultra High
Frequency Superhet described in our issue
of December 1st last, our opinion has been
asked on the probable result of replacing
the oscillator valve, which is an acorn, by
an ordinary triode.

Strictly speaking, an acorn valve is not
essential for this position, though its inclu-

0 O. 0

AC

0

Circuit of a battery charger
for 2-, 6- and 12 -volt batteries.

LT 5

BATTERY

22 volts EMS for the sion does lead to a neater and better layout
of the frequency -charger stage.

Quite good results may be expected if a
triode oscillator is employed, but the acorn
RF valve, as the mixer part of the fre-
quency -changer, must be retained if a per-
formance comparable with that of the
original set is to be obtained.
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Dual -diversity
Reception

SIMPLIFIED TWIN -AERIAL

ANTI -FADING SYSTEM

ECENT articles dealing with dual -
diversity reception methods
appear to have aroused much
interest in amateur and com-

mercial circles. The original method,
necessitating two complete RF-IF receiver
circuits with common AVC, while effec-
tive, does not completely solve all of the
problems presented. Noise interference
on weak signals, caused by thermal agita-
tion due to the increased number of tubes
of the dual receiver, plus alignment and
mechanical problems, often vitiate the
hoped -for benefits.

A new and greatly simplified method of
dual -diversity reception has recently been
disclosed by the writer. In its improved
form, as here described, it retains the
advantages of the multiple receiver diver-
sity method, but eliminates the increased
cost, noise and bulk necessary to this type
of receiver. In practical form this new
method may be reduced to a small acces-
sory unit which will function in conjunc-
tion with any superheterodyne receiver
having an IF of between 45o and 48o
kc/s, either with or without AVC, and
almost regardless of age. This unit, which

Unit with cover re-
moved; the aerial -
selecting condenser
is mounted under the
cover between the

valves.

By MeIVIURDO SILVER (Edwin I. Guthman and Co., Inc., Chicago)

DESCRIBING a method whereby some at least of the advantages obtained
by elaborate diversity systems are made available at low cost for domestic

reception. The unit illustrated is easily connected to any receiver ; in effect, it
acts as an automatic switch by which either one of two aerials is connected to the
receiver, depending on which of them is at the moment receiving the best signal.

is not rendered obsolete by receiver
changes, provides the anti -fading benefits
of dual -diversity reception with any single
receivers now in use.

Proceeding from the premise that a
fading signal does not fade simultaneously
on two different aerials and that generally
the signal can be found on one of the two
aerials in the same plane if they, are a
wavelength apart, or on one of two aerials
when one is in a vertical plane and one in
a horizontal plane, a method was de-
veloped of automatically switching from
one to the other, this switching action fol-
lowing the signal phase shift or fading.
In the first experimental models a single -

pole -double -throw switch actuated by the
fading signal was employed. This did
not prove entirely satisfactory because the
signal phase shift was not invariably
exactly i8o degrees, but often was but a
fraction of 18o degrees, although the phase
shift usually did eventually complete a
36o -degree cycle. The switch was also
dicarded because of the " click " un-
avoidably associated with its make -and -
break contacts, not to mention the dis-
turbance of the AVC system during the
brief interval of time during which no
aerial was connected. Degpite these dis-
advantages, this direct antennae switching
system worked and proved the sound-

ness of the basic concept.
It became obvious that

some means of automatic
aerial selection was needed
which was not abrupt and
so could not introduce
noise due to its own opera-
tion. To be ideal such an
aerial -selecting method
would have to be able to
combine in varying
degrees the signal voltage
from the two aerials, and
not merely to make a
choice between them. The
solution of this problem
lay in the use of a
balanced, or differential,
variable condenser having
two stator sections with a
common rotor. The rotor
was connected to the re-
ceiver aerial terminal, a
horizontal aerial was con-
nected to one stator and a
vertical aerial to the other
stator. As this condenser
is rotated, one or the other
aerial, or portions of both
aerials, are connected to
the receiver through the
common rotor.
- Analysis confirmed by

experiment indicated that,

"*N
SET IF

AMPLIFIER

0

HORIZONTAL
AERIAL

SET AERIAL
TERM INAC

VERTICAL
AERIAL

.01

cs
cs

-' `)

0

00
0

0

MAINS

Complete circuit diagram of the unit, showing connections to receiver.
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Dual -diversity Reception-
in conjunction with a 2A4G valve, the
same relay as used in the experimental
direct antenna -switching system, when
augmented by a suitable amplifier and
rectifier, provided an ideal means of
operating the differential antenna -select-
ing condenser. This relay was equipped
with a rotating shaft, which was connected
by means of bakelite gears to the con-
denser shaft, the relay action being com-
municated to the two shafts by means of
a ratchet. This proved to be the simplest
method of effecting the desired aerial -
selecting action.

Simulation of the condition of five dis-
tinct aerial angles was effected by a
ratchet having eight teeth, giving 45
degrees of rotation for each relay impulse.
Experimentally a sixteen -tooth ratchet

Underside of the chassis on which all the
of the unit are assembled.

which gave nine conditions was tried,
while this showed some slight improve-
ment over the eight -toothed ratchet on
slowly fading signals, it was generally
less satisfactory, as rapid movement some-
times becomes necessary when signals
were fading rapidly.

Where one aerial may have a better
signal-to-noise ratio than the other, the
coupler will link with the aerial having
the best signal-to-noise ratio. This is
because the noise impulses, being of short
duration, do not develop sufficient voltage
at the grid of the coupler amplifier tube
to control the 2A4G. The aerial -selecting
condenser will then continue to rotate
until sufficient control voltage is developed
at the grid of the 2A4G control valve from
one aerial or the other to temporarily
" lock " it.

Relay Action

Rotation of the aerial -selecting conden-
ser being dependent upon the ratchet for
positioning it can readily be understood
that, as the signal fades, the antenna -
selecting condenser will continue to rotate
until it finds a signal of sufficient strength
to prevent the 2A4G from ionising and
actuating the relay, the working of which
is effected by the 2A4G, which in turn is
controlled by its amplifier and signal volt-
ages from the receiver.

Because many receivers still in use do
not have amplified AVC and in some cases
do not have adequate filtering networks to
permit taking off a portion of the receiver -
developed signal voltage for operation of
the diversity coupler, a signal amplifier

WAE3@ll@g0 .

WORta
and rectifier is incorporated in the diver-
sity coupler which facilitates its use as a
control medium and enables the coupler
to operate with receivers having no AVC.
This amplifier and rectifier always pro-
vides adequate voltage for proper opera-
tion of the 2A4G relay control tube. From
the anode of the last IF valve a small
amount of the IF signal voltage is taken
through a small variable coupling con-
denser mounted in the diversity coupler
and applied to the grid of a 6B8 pentode -
duo -diode valve. An intermediate fre-
quency transformer of conventional design
is used to couple the anode of this valve
to its diodes. The amplified voltage
developed across the diode load resistor is
then used to control the 2A4G grid. This
built-in amplifier, having a voltage gain of
one hundred times and the minimum

voltage required to prevent the
2A4G from ionising being nine
volts, the grid of the 6B8 tube
need only be supplied with less
than one -tenth of a volt for com-
plete control. When the voltage
at the grid of the 2A4G tube falls
below nine wilts the tube ionises,
suddenly increasing its plate
current sufficiently to actuate the
relay.

To obtain smooth control of
this grid voltage a 2-megohm

components potentiometer having a reverse
" audio volume control " taper is
used as the diode load resistor.

This permits of very critical set-up adjust-
ment so that extremely small decreases in
signal level to below any level established
by the setting of this potentiometer causes
the diversity coupler to operate. The
greatest importance being attached to
simplicity of operation and installation,
the coupler was so designed that a mini-
mum of adjustments are required ; these
are _effected by one " on -off " switch and
combined " standby " switch and level -
setting knob.

When employed with receivers having
six or more tuned circuits (two IF stages)
the 6B8 grid coupling capacity should be

The aerial -selecting unit is self-contained
except for four external leads and a mains

connection.

adjusted to about ten m-mfd. For
receivers having less than six tuned cir-
cuits (one IF stage) this capacity is set to
approximately twenty m-mfd. The IF
transformer of the coupler unit is tuned to
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the IF of the receiver. The last IF anode
circuit trimmer of the receiver (feeding the
6B8 coupler valve) must, of course, be re-
adjusted to compensate for the added
capacity of the connecting wire.

In operation it is only necessary to tune
in the desired signal on the receiver and
then adjust the potentiometer of the
coupler so that the unit functions when
the signal begins to fade. The coupler
knob should be set so that it operates
only when the downward signal fade is
greater than can be taken care -of by the
AVC system or when the downward fade
dips the signal unpleasantly into the
region of noise.

A switch is provided for the convenience
of the operator on the level -setting poten-
tiometer. This switch is connected in the
plate circuit of the 2A4G tube so the
entire unit may be rendered inoperative.
This allows accurate tuning of the receiver
to the desired signal and observation of
the amount of fade existing before putting
the coupler into use.

It must be realised that the possibilities
of this and other methods of dual -diversity
reception as they effect the overall signal
level to the receiver are entirely dependent
on the presence of a signal on one or both
of the antenna in use. Although rare, in
some cases a fade-out becomes complete
on both antenna, when no form of dual -
diversity reception can possibly be of any
help. But the benefits of dual -diversity
reception are to -day clearly recognised,
and this simple new coupling system
allows almost any operator to enjoy its
anti -fading advantages with existing single
receivers, and at very small cost.

CLUB NEWS
Croydon Radio Society
Headquarters: St. Peter's Hall, Ledbury Road; South

Croydon.
Meetings: Tuesdays at 8 p.m.
Hon. Pub. Sec.: Mr. E. L. Cumbers, 14, Campden Road,

South Croydon.
At the last meeting Mr. W. Graham gave a lecture -demonstration on " Push -Pull Balancing Problems."

Ile used an oscilloscope to illustrate his remarks. At
the next meeting on March 7th Mr. P. G. Clarke will
bring his new high -quality apparatus and discuss the
latest improvements incorporated in it. The apparatus
is based on certain Wireless World designs, but many
modifications and improvements have been introduced.

Dollis Hill Radio Communication Society
Headquarters: Brainteroft Schools, Warren Road, Lon-

don, N.W.2
Meetings: Alternate Tuesdays at 8 p.m.
Hon. Sec.: Mr. E. Eldridge. 79, Oxgate Gardens, N.W.2.

The president has now started a series of talks on
transmitters during which a power supply unit, a modu-
lator and a power amplifier will be designed. The next
meeting will be on March 14th.

Edgware Short-wave Society
Headquarters: Constitutional Club, Edgware, N.W.9.
Meetings: Wednesdays at 8 p.m.
Hon. See. --Mr. F. Bell, 118. Colin Crescent, N.W.9.

A special discussion was held on February 22nd on
the types of aerials and other equipment to be used
in the National 20 -metre Field Day organised by the
R.S.G.B., in which four transmitters, who are members
of the dgware Society, are taking part.

Mr. Langford, of Webbs Radio, gave a very interest.
ing talk recently on the " Hallicrafter SX.17.' Messrs.
Hamrad have also recently lectured on their equipment.
Future- activities include a discussion on aerials by
G2A1 and an exhibition of members' apparatus.

Surrey Radio Contact Club
Headquarters: 74, George Street, Croydon.
Meetings: First Tuesday in the month at 8 p.m.
Hon. Sec.: Mr. A. R. Willsher, 14, Lytton Gardens,

Wallington.
At the last meeting Mr. Grinstead, of the Milliard

Company, lectured on the " Technique of Valve Design
and Construction."

The Institution of P.O. Engineers
A representative of Voigt Patents, Ltd., will lecture

before the Institution at 8 p.m. on March 8th at Wood-
cocks Cafe., 280, Ilillmorton .Road, Rugby.
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THE specification of this receiver
includes the best points of many
previous Murphy designs, and is
made singularly attractive to the

non -technical user by a push-button
tuning system which is one of the best
we have so far tested.

The exterior of the set gives no clue to
the complex functioning of the tuning
system, and the controls are extraordin-
arily simple and foolproof. Operation of
the waverange switch automatically
changes the identification tabs alongside
each push-button and also lights up the
appropriate tuning scale when the manual

Murphy A52
AN EFFICIENT RECEIVER WITH A WELL -

DESIGNED AUTOMATIC TUNING SYSTEM

FEATURES. Waveranges. - (1)
Short-wave bands : 16, 19, 21, 25, 31, 42
and 49 metres. (2) Medium waves: 200-
550 metres. (3) Long waves : 950-2,000
metres. Circuit.-RF ampl.-first fre-

quency -changer - second -frequency -changer or

AFC control valve-IF ampl.-AFC rectifier-
signal reel. AV C reel. and 1st AF arnpl.-
timing indicator-output valve. Power rectifier.
Controls.-(1) Manual tuning. (2) Wave -
range. (3) Volume and on -off switch. (4) Seven
push-button settings on each waveband. (5)

Tone. (6) Installation (sensitivity) control.

Price. ---£18 10s. Makers.-Murphy Radio
Ltd., Welwyn Garden City, Herts.

tuning control is required. It also changes
over the tuning control mechanically from
the main condenser to a separate variable
inductance tuner on short waves by trans-
ferring the friction drive.

Seven stations may be selected on
medium waves and an equal number on

long. A happy thought was the inclusion
of " Weather London " in the latter group
as adjusted at the works. On short waves
the push -buttons are used to select the
seven principal broadcast and amateur
bands, each of which is expanded to the
full length of the tuning scale. When
changing from one band to another the
main tuning pointer is stopped auto-
matically at a position approximately in
the centre of the band.

There is no possibility of causing
damage by pushing a button or turning
the waverange switch without thinking.
One should, however, refrain from turn-
ing the manual tuning knob before the
" manual " button has been pressed.
With automatic tuning there is a brief
whirr of the motor mechanism, a click
and a station or short waveband is ready
to use. Its identity can then be ascer-
tained by a glance at the push-button
panel.

The selector mechanism is of the direct -
homing type with a large -diameter disc.

SENSITIVITY
CONTROL

T

g
g

C

g

TT7

1

Complete circuit diagram. Negative feed -back is used for sensitivity control in the RF stage
and there are two frequency changers in operation on short waves. The second frequency

changer becomes the AFC control valve for press -button Lining.

ASW
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The contact brushes are well designed and
 medium- and long -wave groups are
arranged on separate tracks on the outside
and inside edges of the contact rail. The

, short-wave contacts occupy slots in the
rail between the inner and outer tracks.
Adjustments can be made after removing
a semi -circular " window " in the back
panel of the set.

Outstanding Short-wave Performance

Good as is the performance on medium
and long waves, it is the short waves
which must take first place in any assess-
ment of the merits of this receiver. Not
only does the electrical band spreading
make their tuning as easy as that of
medium -wave stations, but from the point
of view of volume and signal-to-noise
ratio the short-wave performance ap-
proaches much nearer to medium -wave
standards than we had thought possible
in a commercially produced receiver. In
this respect the A52 is an advance on the
A36, which at the time of its introduction
was equally remarkable for its short-wave
performance. Not only is the sensitivity
higher but selectivity and image suppres-
sion show a corresponding improvement.

On medium and long waves clean and
whistle -free reception of every worthwhile
programme seems to have been the aim of
the designers rather than record -breaking
sensitivity and selectivity. It is recom-
mended that the set should be worked at

Wkdwg
Wolltd.

a level which avoids overloading of the
frequency changer by the local station,
and a preset control has been provided at
the back of the chassis for this purpose.
Selectivity on medium waves clears the
London Regional station outside 11 chan-
nels on either side of its normal setting
when using the set at a distance of fifteen
miles from Brookmans Park. On long
waves there is appreciable interference
from both Droitwich and Radio Paris on
the Deutschlandsender between these two
stations.

Quality of reproduction is clear with
just the right amount of top, and no
attempt has been made to compensate for
the limitations of a table model by the
introduction of a false bass. Harmonic
distortion is evident only when the volume
control is turned up too far, which it can
be on most stations.

The two triode hexode va.lx,%are first
to catch the eye in the circuit. The one
following the RF stage converts to 465
kc /s on medium and long waves and to
3.1 Mc/ s on short waves. Unlike the
A36, the intermediate frequency in the
A52 is fixed, and band -spread tuning is
effected by changing slightly the induct-
ance of the short-wave oscillator coils.
Approximate tuning to the middle of each
waveband is carried out by the main tun-
ing condenser under push-button control.

The second triode hexode acts as fre-
quency changer from 3.1 Mc / s to 465 kc / s
when the waverange switch is set for short
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waves, and on medium and long waves as
controlvarve for the oscillator in the auto-
matic frequency control circuits. Bias
for this valve is derived from two diodes
connected to the output IF transformer,
and its magnitude is determined by phase
differences in that transformer, depending
on whether the intermediate frequency is
above or below the resonant frequency of
the tuned circuits.

A double -diode -triode provides delayed
AVC for the IF and both frequency
changer stages, in addition to its other
functions of signal rectification and first
stage AF amplification.

Feed =back in the RF Stage

The RF amplifier is not controlled as it
is of the non -variable -mu type. It is a
television valve with an exceptionally
high gain and good signal-to-noise ratio
at high frequencies. The high magnifica-
tion is something of a liability on medium
and long waves and may result in
whistles if the frequency changer is over-
loaded. Accordingly, the overall gain of
this stage is reduced by negative feed-
back on the two long waveranges. The
control consists of a variable cathode
resistance, without by-pass condenser,
which is automatically short-circuited by
the waverange switch on the short-wave
range.

Negative feed -back is also applied in
the output stage in such a manner as to

EXTERNAL
SPEAKER0

TONE
CONTROL



212

Murphy A52-
reduce the valve resistance
-as well as harmonic dis-
tortion. To suppress hetero-
dyne whistles a filter circuit
has been included in the
feed -back line, and this
method has distinct advan-
tages over a general depres-
sion of the high note
response by means of the
conventional forms of tone
control. The usual variable
resistance - capacity filter
has been included across
the primary of the output
transformer, hut this is
not the kind of set which
makes frequent calls upon

A large diameter se:ector disc
ensures accuracy of initial
setting before the automatic
frequency control comes into
operation. Three separate
groups each of seven contacts
are provided for the short,
medium and long -wave ranges.

WfiTaS00
Wari

MARCH 2nd, 1939.

TUNING INDICATOR
ME4I

RECTIFIER
VALVE U U 4

MAINS
VOLTAGE ---

ADJUSTMENT

RF AMPLIFIER
VALVE SP4 I

AERIAL

FREQUENCY CHANGER
VALVE AC/TH I

EARTH
. SENSITIVITY

CONTROL LOUD SPEAKER
SOCKETS

IF AMPLIFIER VALVE AOVP2

PICK-UP JACK

AFC RECTIFIER
VALVE DDII

SW FREQUENCY
CHANGER AND AFC
VALVE ACITHI

SIGNAL RECTIFIER,
AVC RECTIFIER AND
1st AF AMPLIFIER
VALVE HL41DD

OUTPUT VALVE
AC5 PEN

its services. Short-, medium- and long -
wave stations are all alike in giving good
programmes with the minimum of back-
ground noise, and throughout the course
of our tests we were always able to enjoy
the full response of which the loud speaker
is capable.

NEW MARCONIPHONE
SETS

FIVE models, including push-button re-
ceivers for battery as well as mains

operation, have been added to the Marconi -
phone range.

Marconiphone
Model 874.

The Model 874 for AC mains is basically
a four -valve superheterodyne with an addi-
tional double diode for automatic frequency
control. This is a refinement in a push-
button receiver with individually tuned

circuits, as also is the exceptionally wide tun-
ing range associated with each pre-set cir-
cuit. There are two long -wave buttons and
six on the medium -wave band. The latter
are divided into two groups, one of which
covers 195-310 metres and the other 300-580
metres. The short-wave range is from 13.8
to 5o metres and an auxiliary vernier scale
has been provided to facilitate accurate log-
ging of stations. The price of the Model
874 is 15 guineas.

In the battery push-button set (Model
872) a mechanical system of station selec-
tion is employed in which the main tuning
condenser is rotated to predetermined points.
Six buttons are provided, any of which may
be used for medium- or long -wave stations.
Adjustment can be carried out by the user
from the front of the set. There are five
valves in the superheterodyne circuit, the
two final valves being tetrodes arranged in
quiescent push-pull. A short-wave range
(16.5-52 metres) is included and the price
complete with batteries is 12/ guineas.

The remaining sets in the new series are
the Model 875, a 5 -valve (including rectifier)
table model AC superhet. at ioi guineas;
the Model 876 TRF 3 -valve battery receiver
at 8 guineas ; and an 8 -valve (including
rectifier) radiogramophone with automatic
record -changer at 29 guineas.

THE AMATEUR TRANSMITTING STATION

The final instalment of the series of articles
covering the complete design of a simple
amateur transmitter will be included in next
week's issue, when the planning of the Aerial
and Feeder system will be described.

" GANGED PERMEABILITY TUNER "
A Correction

In Fig. '2 of the above article a. redundant
connection was shown in the section of the dia-
gram showing the press -button tuning as-
sembly. This connection has the effect of
short-circuiting the input coils, and should, of
course, be omitted.

For the Service Man
THE Mullard Wireless Service Co., Ltd.,

have developed a new cathode-ray
oscillograph specially for use in broadcast
receiver and television servicing. It is the
Type 3154 and will be available to service
dealers at a special price. Technical details
will be published in an early issue.

A new valve voltmeter (Type GM 4150)
has also been introduced. This has four
ranges of 0.5-2, 1.5 -To, 6-5o and 30-250 volts
and an input resistance of 50 MQ at I50
kc /s.

The Wireless Industry
CONSTANT voltage rectifiers operating with-

out barretters or saturated chokes and
known as the " Noregg " and " Westat " types
are described in a leaflet recently issued by the
Westinghouse Brake and Signal Co., Ltd. A
circuit diagram shows the principle of opera-
tion.

Visitors to the British Industries Fair, Bir-
mingham, may be interested to know that the
sound amplifying ,equipment hr the Royal,
Bradford and Conference Rooms has been in-
stalled by the British Thomson -Houston Co.,
Ltd. The same firm was responsible for the
PA services at the recent launching of H.M.S.
George V.

C- 0 Cs
Halford Radio, of 31, George Street, Hanover

Square, London,W.i, announce that they have
taken over the manufacture, sale and service
of Epoch spealcers. They will concentrate
principally upon the i6 -inch Auditorium
model.

<-

1 n addition to the Radiolab AC All-purpose
Tester, Everett, Edgcumbe are now producing
a combined volts, amp. and ohms meter for
DC only. The various ranges are selected by
means of a switch, two terminals only being
used for external connections; a self -setting
switch renders the instrument practically
immune from overload damage. Resistance is
1,000 ohms per volt.
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NEWS OF THE WEEK
CINEMA TELEVISION
Success of Big Fight

MR. F. W. OGILVIE, Sir
Noel Ashbridge, Mr. Baird

and members of the Television
Advisory Committee, were
among, the. 1,200 who saw the
reception on a r5ft. x r2ft. screen
at the Marble Arch Pavilion of
the B.B.C.'s television transmis-
sion of. the Boon-Danahar fight
for the British Lightweight Box-
ing Championship at the Har-
ringay Arena last Thursday, 
February 23rd.

This, of course, was not the
first time that we had seen
Baird's laige-screen television,
but this was the first time that
the man in the street had been'
given the opportunity of paying 
to see a cinema television show,
and the general consensus of
opinion was that the results were 
extraordinarily good.

Comparison with Films
Surely the highest praise

which could be accorded such a
demonstration was that given
unwittingly by the audience-
they forgot the medium by
which they were seeing the fight
and cheered and encouraged the
boxers just as if they were at
Harringay.

Some of the critics of the daily
Press have said that the recep-
tion was shadowy. Whilst this
is partially true, it must in fair-'
ness be emphasised that the defi-
nition when Jasmine Bligh made
the initial announcement direct
from the studio at Alexandra

Transmission
Palace was comparable to
that of most news reels. That
the operators of the apparatus
at the theatre had to boost up
the contrast of the transmission
from Harringay due to the poor
lighting was shown when at the
close Miss Bligh again came on
the screen and for a few seconds
was in " soot and whitewash."

The Wireless World  repre-
sentative had a seat in the row
in front of the Television Advi-
sory Committee, which row was
3o yards from the i5ft. x rift.
screen. This distance was
ideal, for it is the optimum view-
ing distance for a screen of that
size. Three cameras were used,
one giving a pre -view in the
dressing -room, another a view
of the whole ring during inter-
vals between rounds, and the
third, fitted with a telephoto
lens, gave close-ups throughout
the fight.

On one or two occasions the
picture dissolved into irregular
patterns, but it was gratifying to
hear the commentator say that
the vision transmitter was caus-
ing a little trouble, thereby
exonerating the Baird operators
for whom it must have been a
nerve -straining evening.

Next door to the Marble Arch
Pavilion the new Monseigneur
News Theatre was showing the
transmission with the Scophony
system. At the Tatler News
Theatre also a full house saw the
Baird system.

RADIO NORMANDIE'S- FIELD STRENGTH. One of the engineers
adjusts the Marconi-Ekco field -strength measuring set in the Inter-
national Broadcasting Company's Reception Test van which is
surveying the service area of the new 2o -kW Radio Normandie Station

at Louvetot.

FROM THE VATI-
C A N . N.B.C.'s
European director
Mr. Max Jordan, is
here seen at a win-
dow overlooking
St. Peters to give
American listeners
commentaries on the
happenings in the
Vatican city. Ancient
and modern methods
of signalling will be
used to announce the
name of the new
Pope. As in the past
a chimney in the
Vatican will pour
out black smoke during he Conclave. This will change to white smoke
when the new Pope is to be announced. This age-old method will

be supplemented on this occasion by a radio announcement.

STATION TO
High -Power Transmitters

S the result of representa-
tions from all sections of the

American radio world, the
Federal Communications Com-
mission at Washington has
decided to withdraw permission
for the famous station WLW at
Cincinnati to broadcast on a
power of 50o kW.

The station is the only one in
the country to use more than
5o kW, and has been broadcast-
ing on " super power " for nearly
five years under an experimental
licence. In refusing further ex-
tension of this authorisation, the
Commission declared that the

LOSE 450 -kW
not Wanted in America
high power had been proved
superfluous, and continuation of
the experiment was not likely to
offer promise of substantial con-
tribution to radio development.

The station has been conduct-
ing experiments on sun. spots,

 directional aerials and the
elimination of blind areas. It
had, however, been alleged that
the station authorities had been
using the power to obtain more
commercial advertisers.

WLW's licence to operate on
5o kW with a frequency of
700 kc is will not be affected by
the Commission's decisibn.

SHORT-WAVE
INTERFERENCE
A World Conference ?

THAT the B.B.C.'s Empire
short-wave service from

DaVentry suffers from interfer-
ence is becoming increasingly
apparent. No change has been
made in the short-wave alloca-
tions for broadcasting since the
Washington Conference of 1927.
An enormous increase in inter-
national broadcasting has taken
place since then ; with the result
that most of the narrow wave-
bands have become so con-
gested that few channels are
free from interference. The out-
look is serious.

The European broadcasting
conference at Montreux can, per-
haps, consider itself lucky, in
that its deliberations will be
confined to  medium and long
waveband problems. It is in-
evitable that another and sepa-
rate conference be called to deal
with this more difficult question
of ' the short and ultra -short
waves, and such a conference
will not be confined to European
authorities, as in the past when
medium and long waves were
the sole theme. It will neces-
sarily be world-wide.

USW IN AUSTRALIA
Victoria to Tasmania on 7.5 Metres
EXPERIMENTS which are

expected to result in the
perfection of a new ultra -short-
wave radio telephony system in
Australia are being conducted by
the Postmaster -General's depart-
ments in Victoria and Tasmania.

The object of the experiments
is to provide a reliable system
for communication between Tas-
mania and the mainland as a
supplementary service to the
cable. Engineers are conducting
the experiments across Bass
Strait from a hill near Apollo
Bay on the Victorian Coast, to
Circular Head, near Stanley,
.Tasmania, over 160 miles away.

Wavelengths of about 7.5
metres are being used for the
experiments, the engineers
having satisfied themselves that
communication on this wave-
length is possible over the dis-
tance.

ITALIAN BUILDING PLAN
THE total aerial power of the

Italian transmitters will be
increased during this year to
937 kW, when it is expected the
E.I.A.R: will have 53 broadcast-
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News of the Week-
ing stations under its control.
Fifty-one of these stations, which
number includes the short-wave
centre at Prato Smeraldo and the
two USW transmitters at Monte
Mario, near Rome, will be in
Italy, one is in Tripoli and one
in Abyssinia.

Eighteen of these proposed
transmitters will b e low
powered.

In the proposed wavelength
plan which is being discussed at
Montreux, Italy is to have the
following six exclusive fre-
quencies : -532, 734, 1,015,
1,222, 1,240 and 1,366 kc/s, and
share six frequencies with other
countries.

ANTI.INTERFERENCE
CAMPAIGN

ACTING upon the recommen-
dations of a commission led

by Professor B. Wuolle, the
Finnish authorities have com-
menced an energetic anti -inter-
ference campaign. They have
ordered all lifts to be fitted with
suppressors at the houseowner's
expense, and are distributing free
a leaflet on interference causes
and elimination. A scheme is
also under way to eliminate in-
terference from electric trams
and trolley buses.

The Commission has made a
special study of the central aerial
system and found that un-
scrupulous " experts " have
hoodwinked the public. A report
made by the Commission on this
subject has necessitated the
authorities making very strict
rules regarding the construction
and installation of common
aerials in large blocks of flats.
At the moment there are about
too such common aerial installa-
tions in Helsinki, and a large
number of them will have to be
rebuilt in order to comply with
the new regulations.

INVENTIONS EXHIBITION
FOR the first time the annual

Exhibition of Inventions
was introduced to the public by
television when a number of ex-
hibits were televised from Alex-
andra Palace. The exhibition
was as varied as ever, contain-
ing an assortment of articles
ranging from a boat -davit to a
rat -trap.

A comprehensive range of
television receivers was demon-
strated by Baird, and an iodine
accumulator of theoretically
unlimited life was brought from
the Continent by Sadac of Huy,
Belgium. A deaf -aid, expressly
designed for use in churches,
was demonstrated by Forti-
phone, who also showed an ear-
piece which weighed less than a
third of an ounce. The Psycho
Radio Robot previously seen at
Radiolympia dominated one
end of the Hall with stentorian
observations.

Wfill'a@TO
WCDITIA

RADIO AT THE GERMAN MOTOR SHOW
Brief Summary

NEARLY all the German firms
which manufacture car radio

have produced new sets using
metal valves. Prices for these
sets, which are fitted with
separate loud speaker and tuning
dial, range between 300 and 35o
marks (approx. X25 to L3o).

The new Korting set, which
is extremely small, measuring
roughly 3i inches high, 12 inches
wide and 8 inches deep, and
weighing about 17 lb., employs
six valves and has seven circuits.

of the Exhibits
Ideal Werke, which manufac-

tures Blue Spot apparatus, has
changed its name to Blaupunk
Werke, thereby incorporating
the trade name. As well as an
improved car -set, which like
most others consumes only about
25 watts, this firm has intro-
duced something new to Ger-
many by producing a portable
which can be operated from the
car battery or from the mains,
the voltage of which varies from

io to 240 according to the

Provision is made in this set for
fitting a microphone and addi-
tional loud Speakers when the
set is installed for use in touring
coaches.

GERMAN CAR -
RADIO. The new
all -metal valves have
been used extensively
in the new car -radio
receivers which were
to be seen at the
Berlin Motor Show.
There is no waste
space in the 6 -valve
Korting receiver,

shown here.

locality. This set covers the
long-, medium- and short-wave
bands, the latter being from 16.5
to 51 metres, and is stated to
give very good quality.

WIRELESS HONOUR FOR
SARNOFF

HOW many readers picked up
the N.B.C. transmission of

an unusual ceremony on Feb-
ruary 11th, when David Sarnoff
was presented with the Marconi
Memorial Gold Medal of
Achievement by the Veteran
Wireless Operators' Associa-
tion? Mr. Sarnoff, who is now
president of the Radio Corpora-
tion of America, first operated a
-wireless key at Siasconsett,
Mass., in 1908.

During the same broadcast,
several men who have per-
formed meritorious service at
the wireless key were presented
with silver Commemorative
Medals and Scrolls of Honour.
Among them was Jack , Binns,
who sent the " CQD " distress
call from the s.s. Republican in
1909, and T. D. Haubner, who
sent the first " S 0 S " when this
call had superseded the " CQD."

NEW DAVENTRY TRANSMITTERS
TWO extra transmitters have

recently been installed at
Daventry to cope with the
Spanish and Arabic services, so
that the station now possesses
five high -power transmitters,
one of medium power, and two
of low power.

The Arabic transmission is
given on 31.32 metres with the
call -sign GSC ; Spanish pro-
grammes for Central and South
America go out under the call -
signs GSO and GSB, with wave-
lengths of 19.76 and 31.55
metres respectively.

FROM ALL
QUARTERS

B.B.C. Seeks Lower Film Tax
THE 11.13.C. pays 5d. per foot

import duty on film -recorded pro-
grammes. This is equal to the
amount imposed upon talkie films
brought from America for public
exhibition in this country. The
Corporation considers the fee dis-
proportionate, and is making
representations to the Government
for a reduction.

Interference Suppression
Ar an Informal Meeting of the

I.E.E. Wireless Section to be held
at 6.3o p.m. on Tuesday, March
i4th, at Savov Place, London,
W.C.z, Mr. E. M. Lee, B.Sc., of
Belling and Lee, will open the dis-
cussion on " Interference Suppres-
sion at the Listener's End."

Facsimile Newspapers
AMERICA'S facsimile newspaper

service, announced in these pages
on February 16th, has begun ex-
perimentally from stations KMJ,
Fresno and KFBK, Sacramento,
owned by McClatchy Newspapers,
sponsors of the service. The pro-
duction, Radio Bee, has been re-
ceived on roo sets in the two cities
and the surrounding districts.

The Aurora and Television
Ox the evening of February

24th, when Auroral displays were
observed, a peculiar form of in-
terference With television reception
was noticed by Mr. H. West, of
Worlingham, near Beccles. On the
sound channel there was an accom-
panying rumble and some distor-
tion, while on the vision the
picture was marred by dark hori-
zontal bands which changed their
positions rapidly. Did other
readers notice similar effects?
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French Radio Shows
THE Spring Radio Exhibition

will be held within the Paris Fair
from May 13th -29th, in the Ex-
hibitions Park, Porte de" Versailles,
Paris. All the exhibitors will pre-
sent their new models for 1939-40,
but no prices will be given. The
exhibits will be limited to re-
ceivers, components and acces-
sories. This exhibition is the
herald of the Autumn Salon de
la Radio -diffusion which will be
held in the Grand Palais des
Champs Elysees from September
7th -17th.

The New Wavelengths
THE European Radio -Electrical

Conference arranged by the Cham-
bre Syndicale des Industries Radio-
Electriques as a preliminary to the
Montreux wavelength meeting is
reported to have been a success
and although the Italian report
has not yet been received, it seems
that  the decisions and recom-
mendations of the conference were
generally approved. The British
delegation headed by Mr. J. H.
Thomas, President of the R. M A. ,
was constituted by Mr. J. H.
Williams, Mr. A. B. Calkin and
Dr. R. C. Williams.

Forging Ahead
IT was announced last week by'

a German Post Office television
official that new television stations
are already being constructed at
Hamburg, Nuremberg and Munich.
The transmitter on the Brocken
Mountains is nearing completion
and Berlin's station is said to be
working with full power.

PA in Police Boxes
To facilitate the dissemination of

information to the public in times
of emergency, Mr. McEntee, M.P.,
has suggested that loud speaker
equipment should be installed in
police telephone boxes.

The New Radio -Paris
THE new 450 -kW Radio -Paris

transmitter, testing on 1,648
metres, is not expected to take
over its regular duties until May
when the wavelength will probably
be altered to 1,639 metres.

Dry -Cell Pioneer Dies
WE regret to announce the

death of Consul -General Valdemar
Ludvigsen at the age of 77, who,
in 1892, evolved the well-known
Ilellesen dry cell and founded the
world:famous Copenhagen firm,
Hellesens Enke & V. Ludvigsen.
Before the end of the last century
the firm had established its posi-
tion in the world market, and
to -day exports its products to 6o
different countries.

"Women in Broadcasting"
MRS. F. W. OGILVIE, wife of the

Director -General of the B.B.C.,
was among the guests, who in-
cluded the outstanding women of
Broadcasting House, at a dinner to
" Women in Broadcasting," given
by the Technical Group of the
Forum Club on February 17th,
which was presided over by Miss
Caroline Haslett, O.B.E., Comp.
I.E.E., director of the Electrical
Association for Women.

Norwegian Amateurs
THE prefix LB has been provided

for Norwegian portable amateur
transmitters, that used by sta-
tionary transmitters being LA.
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Random Radiations
A New Use for Loud Speakers
THE other day a number of bathers on the

famed beach of Manly, in Australia,
were caught by an unexpected big wave and
carried out to sea. Luckily the installation
of loud speakers on the high observation
tower of the bathing pavilion had been com-
pleted, and by means of these the members
of the volunteer life-saving club were sum-
moned to the scene in a few moments.
Thanks to -the speed with which the loud
speakers enabled the rescue to be organised,
every one of the bathers was safely brought
to shore. I wonder if we'll ever see loud
speaker equipment installed in the safety
boats at Continental bathing places to take
the place of the tin -trumpet affair that the
man in the boat sounds if you venture more
than a yard or two out of your depth?

Extraordinary Reception
IN one of the lay papers I see it reported

that direct wireless communication was
recently maintained between the Air Minis-
try in London and a 'plane belonging to the
New Zealand Air Force whilst it flew over
Christchurch in the course of night
manoeuvres. If the report is accurate, this
must be a record for long-distance direct
communication with a 'plane. Do you re-
member in the old days how we used to
follow 'planes from Croydon to Continental
air ports? The ground station, though its
rating was only half a kilowatt, was always
easy enough to tune in, but it was a bit of a
feat to pick up a pilot's reply to enquiries
when his 'plane was on the other side Of the
Channel. That, of course, was on about
goo metres ; there wouldn't have been the
same difficulty had the transmissions been
on the short waves.

10.

The Valve Case
THE law courts case in which a man was

prosecuted for selling at low prices
valves supplied to him on special terms, on
condition that they should be sold as parts
of complete receiving sets, attracted a good
deal of attention and received considerable
publicity in the lay papers. The case re-
vealed that valve makers have two quite
different prices for their wares. Set manu-
facturers, who buy in large quantities and
undertake not to dispose of valves apart
from receiving sets, obtain them at prices
very much lower than the man -in -the -street
has to pay when he seeks a replacement for
one of his that has gone west. It is natural
that there should be a difference in the two
prices ; the man who buys valves by the
hundred thousand is clearly a much more
valuable customer than he who purchases
an odd one at long intervals. But, frankly,
I have never been able to see why the price
differences should be so wide. I have always
felt that this policy has led to semi -stagna-
tion instead of progress in receiving equip-
ment, for people are afraid to buy a set con-
taining more than four or five valves when
they think of the possible bill for new ones
if those that come with the set wear out or
are blown up. High prices are also one of
the reasons why so many folk continue to
use valves that should have been in the dust-
bin long ago. America has had low-priced
valves for years, with the result that her

By "DIALLIST"

receiving sets are; on the average, a good
deal larger than our, and that few Americans
worry about the possible cost of replacing a
" dud " valve.

This Would Be Useful
THE Wireless Trader published recently

particulars of well over a hundred types
of domestic vacuum cleaner for the benefit of
thoSe radio dealers who sell appliances of
this kind as well. All sorts of details were
given about each; but there was one very
important omission. About none of the
types was it stated whether or not it radi-
ated interference with wireless ,,,reception,
Rightly or wrongly, it seems to shop
which deals in both wireless sets and elec-
trical equipment is doing its best to kill its
own pig if it encourages the sale of inter-
ference -radiating apparatus. Many-per-
haps most-electrical shops deal also in wire-
less. Probably they don't realise the tre-
mendous force that they could bring to bear
upon manufacturers if they banded them-
selves together and refused to stock or to
recommend to customers anything likely to
cause trouble of this kind. Better still, they
might make a point of labelling prominently
with the words non -radiating all innocuous
appliances and of taking every opportunity

of explaining to their customers the exact
significance of those labels. Interference
with wireless reception is, = firmly believe,
very, largely responsible for the fact that so
many folk make do with ancient receivers
instead of going in for up-to-date models.
What is th6 use, they argue, of buying good
wireless sets if interference prevents you from
getting the best out of them?

11.

Lucky Poplar
LOCAL councils which are also suppliers

of electricity have varied a great deal
in their treatment of their customers, who
own wireless sets when changes from DC to
AC were made. None of them, naturally,
wanted to throw money away by giving new
sets for old indiscriminately. Most of them
acted on the whole pretty fairly, though I
have known instances in which they under-
took to convert sets from DC to AC working

' and didn't make much of a job of it. Some,
again, tried to find ways and means of wrig-
gling out of their obligations. The Poplar
authorities seem to have found a very happy
solution of the, problem. They had about
three hundred customers with wireless sets
of the DC type who were covered by agree-
ment. Going into figures, they found that
the cost of conversion would he consider-
able. They took a look round the market
and were able to pick up_ a quantity of 4 -
valve sets at such a low figure from a manu-
facturer's surplus stock that it paid them
far better to exchange new sets for old than
to carry out conversions. Everybody con-
cerned must be pleased, for the DC sets
covered by agreement must be pretty ancient
ones.

An Improved Remote -control
Mechanism

TN conventional' automatic tuning systems
of the disc direct -homing type, the speed

of traversing the scale is limited by con-
siderations of overrun and possible " hunt-
ing " at the gap. An average figure is five
seconds for the full 18o -degree movement.

Reduction of this delay is one feature of
the latest automatic station selector designed
by the " Laboratories Yardeny," of Paris,
and demonstrated recently in this country.
As in the earlier model described in our issue
oLDecember 29th, 1938, separate selector
discs are provided for each station, so' that

press -button can be allocated to anyany

5
Selector mechanism in the latest Yardeny
automatic tuner. (r) and (2) horning discs,
(3) bridge connection to travelling contacts,
(4) manual tuning spindle, (5) clamping

screws for station settings.

part of the waveband. Adjustment is from
the front of the receiver. When the selector
contact reaches the locating notch it bridges
both segments of the disc and sends oppos-
ing currents through the driving motor,
which instantly stops the rotation of the
armature. In series with the forward and
reverse windings of the motor are two coils
wound in opposition on the core of a relay.
One coil alone is able to hold down the relay
contact which is' in the common connection
to the motor, but when the station is tuned -
in and the current is opposed by the second
coil, the motor, having completed its work
of arresting the mechanism, is switched off.
To reset the relay when another station is
required, auxiliary contacts are provided in
the latch bar of the press -button unit.

An alternative arrangement is available in
which the relay is dispensed with. In this
model the press -button is kept fully de-
pressed until the station is in tune, (as indi-
cated by a pilot light), and the slight action
of the press -button is used to switch off the
current to the motor.

We have seen one of the relay -operated
machines in operation at a speed up to four
seconds for full-scale movement, and we are
informed that it is possible to reduce this
time to two seconds. The tuning position is
accurately located, and there is no chatter-
ing or " hunting " when the contact notch
is reached.

Enquiries relating to this tuner should be
addressed to N. Barron, c /o Grove Grange,
Ltd., 17, Holborn Viaduct, London, E.C. z.
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Recent Inventions
Brief descriptions of the more interesting radio
devices and improvements issued as patents

will be included in this section.

SECONDARY=EMISSION
AMPLIFIERS

'VALVES in which secondary
V .emission is utilised as a

means of amplification are gener-
ally subject to the limitation that
a point comes when any further
increase in anode voltage results
in an excessive increase in output
current. In effect, the device tends
to " boil over," the internal re-
sistance simultaneously falling to
an undesirably low value.

The invention aims to prevent
this by splitting up the primary
electron stream into separate
beams, and by so arranging the
electrode syStem that as the anode
voltage is increased the " beams "
widen out, the result being that a
larger proportion of primary elec-
trons is diverted away from the
secondary -emission electrode, so

s

A A
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Electrode system of a secondary
emission tube in which the
primary electron stream is divided

into separate beams.

that further increase in the anode
or output current is restrained.

The figure shows a cross-section
through the electrode system, com-
prising a central cathode C, con-
trol grid G, screening grid S,
anodes A, and a strip K of secon-
dary -emitting material laid on a
part only of the surrounding elec4
trocle P. As the voltage on the
anodes A is increased, the electron

beam from the cathode widens out,
as shown, so that some of the
primary electrons miss the emissive
strip K, and thus do not add their
quota of secondary electrons to
those collected by the anodes.

N. V. Philips Gloeilampenfab-
rieken. Convention date (Hol-
land), September 1st, 1936. No.
496705. 0 0 0 0

AN ELECTRONIC
ATTENUATOR

TT is sometimes desirable to be
-I- able to reduce the amplitude of
an available signal by a given
amount, in order, for instance, to
feed it to an amplifier which is
under test. According to the in-
vention, an electron -multiplier
type of tube is used for this pur-
pose.

As shown in the figure, light
from a source L falls upon the
photo -electric cathode C of a group
of secondary -emitting electrodes
enclosed in an earthed screen S.
The amount of primary emission
from the cathode is measured by
a microammeter M, and the signal
to be attenuated is applied at the
terminals T to a modulating elec-
trode E.

The modulated stream passes
out from the screen S and is
focused by an electro-magnetic
winding W so as to enter a second
set of electrodes enclosed in an
earthed screen Sr. 'The potentials
applied to these electrodes are
such that a predetermined frac-
tion of the modulated stream is
picked up by a perforated elec-
trode G.

At the same time, an equal
stream of secondary electrons is
liberated from the anode A, so as
to give an attenuated push-pull
output across the terminals 0.
The current flowing to and from
the electrodes G and A is measured
by meters Mr, 2.

Baird Television. Ltd.; V. A.
Jones; and T. C. Nuttall. Appli-
cation date, June ist, 1937. No.
496398.

SLOW.MOTION DRIVES
T,HE Figure shows, in purely

schematic form, the arrange-
ment of a slow-motion drive be-
tween a tuning knob A and 'the
shaft S of a variable condenser.
For normal operation the knob A
is pushed down until an out-
wardly coned flange formed on it
engages with an inwardly coned
flange on a lower plate B, so that
there is a direct friction drive be-
tween the two on to the shaft S.
(The conical flanges are not shown
in the drawing.)

For fine tuning, the knob A is

simultaneously unwound in the
other, from a drum H driven by
the wheel E. In these conditions
only the member G -is free to
move, and it rotates the plate B,
and therefore the condenser shaft
5, within the limits of the curved
slot L.

Standard Telephones and
Cables, Ltd., and R. E. Hall.
Application dale June 25th, 1937.
No. 497749. 0 0 0 0

DIRECTION FINDING
VARIOUS factors are known to

affect the accuracy of the
bearings of .a distant transmitter
as given by, any type of direction -
finder. The presence of a nearby
conductor may, for instance, pro-
duce an apparent shift in the
direction of the incoming wave;
or it may give rise to the " quad

Schematic diagram of two -speed variable condenser drive mechanism.

drawn away from the plate B into
the position shown, where a coned
stub C comes into frictional con-
tact with a ball D which engages
and drives a grooved wheel E.
The ball is held in position by a
cage (not shown). This reduces
the drive to an extent determined
by the relative diameters of the
stub C and wheel E. The reduced
drive is transmitted by a cord F,
which is fastened at one end to a
member G fixed to the plate B.
the cord being tensioned by a
series of rollers J and pulleys K.
At the other end the cord. is
wound up in one direction, and

w E

Illustrating the use
of an electron multi-
plier as an attenu-

ator.
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rantal " type of error which varies
from point to point of the com-
pass.

The invention is concerned with
the correction of such errors in
cases where a cathode-ray tube is
used to give a direct indication of
the desired bearing.

According to the invention, the
cathode-ray tube is provided with
a series of external pairs of de-
flecting coils. in addition to the
usual set of internal deflecting
coils. The external coils are
arranged to rotate around the
CR tube in synchronism with the
frame aerial (or with the search -
coil of a radiogoniometer) and the
current passing through each coil
is then adjusted by a variable re-
sistance until, in each case, the
auxiliary control -field applied to
the electron stream is sufficient to
correct for any observed devia-
tion, so that the true bearing is
shown on the DF scale of the
fluorescent screen.

Marconi's Wireless Telegraph
Co., Ltd., and L. E. Q. Walker.
Application date June 26th, 1937.
No. 497761.

The British abstracts published
here are prepared with the
permission o the Controller of
H.M. Stationery Office, from
specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price

each
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DISTORTION FACTOR METER
Range 0.5 to 10% at any frequency between

20-3,000 p :s,

These instruments

have been de-

signed to meet

the most exacting

demands of our
customers. Per-

formance has not

been sacrificed to

price.

DECIBEL METER
Three types are available
covering various ranges
requency and sensitivity.

A.C. MAINS OPERATED AMPLIFIER
Gain : 90 db. frequency range

30-10,000 p : s.

High class pro-

ducts require the

finest grade of

testing instruments

possible. Specify

Standard Testing

Equipment if you

would have the
best.

Standard Telephones and Cables Limited
NORTH WOOLWICH, LONDON, E.16

Telephone: Albert Dock 1401
BRANCHES AND REPRESENTATIVES THROUGHOUT THE WORLD

Mention of "The 'Fireless World," wizen writing to advertisers, will ensure prompt attention.
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Are

our

Condensers

and

Resistances

the best ?

WE think they are-but how can we prove it
to you ? We can say our Condensers

and Resistances give the best service, are more
reliable and make lots of other claims for
them ; but you'll just say that we are biased-
and maybe we are. Of course, we might
mention at the same time that we have been
making Condensers and Resistances for many
years, that we've shown the way with new
types and the majority of the big radio manu-
facturers fit our Condensers and Resistances.
And that's something that does not have to
be proved.

DUCON

DUBILIER
CONDENSERS AND RESISTANCES

DUBILIER CONDENSER CO. (1925) LTD.
WORKS, VICTORIA RD., NORTH ACTON, LONDON, W3

V. R. Casson 145

GUARANTEED

ON ANY SET

OR CASH REFUNDED IMMEDIATELY
Whatever your set-the new Electron Di -Pole Aerial
Wire will improve its reception. The offer of this
scientifically designed aerial wire provides a two -fold
opportunity to obtain freedom from atmospherics,
noises and distortion at a price positively below to -day's
cost of manufacture. For crystal clear reception on any
wave band fix Electron Aerial Wire with confidence.
This offer includes the essential twin Aerial Wires and
twisted lead-in. One is 43 feet long and the other 17feet
(each a different colour). Where these meet, the aerials
continuefor 35feet Braided and Compounded together
as a double twisted lead-in, which provides the anti-
static features so essential to undistorted reception.

 GREATER
VOLUME

 MORE
SELECTIVITY

 NO
DISTORTION

Worth
Three
Times
the
Price

From your Dealer or
direct (carriage paid
for 6s. 6d. only-Cash
with order or C.O.D.

system).

Vne NEW LONDON ELECTRON WORKS,Ltd.
sto=7,;,0 92 EAST HAM, LONDON, E. 6. 7.ffoiong,°,-4'4:;63

* A further testimonial to the new
amplifier which is outselling all
competition :-

l have completed
the 6115PP.

Amplifier
and consider

it very

. .. Needless to say

good indeed
the Kit has been

assembled to the

letter and no one could possibly

go wrong if they read the in

provided.
I must

congratulate
you on what

must have
been a very pains-

taking job to compile

blue -prints
and instruc-

tions so explicit."

FILM INDUSTRIES LTD.,
60, Paddington St., London,
W.I. Phone WELbeck 2385,8

15 WATTS for

9 GNS.
Suitable for all kinds of P.A. work-can
be assembled in three hours. Price
includes carriage and' EI.V.A. valves-
special voucher entitles you to extra
discounts on F.I. microphones and
loudspeakers.

Makes an ideal modulation amplifier;
special output transformers at slightly
increased cost.

Operation 200-250v. A.C., 2 inputs,
.06 volts to load, 3 outputs 4, 8 and
16 ohms. Frequency response I db.,
40 to 12,500 c.o.s.

Send me at once, carriage paid, 15 watt
Amplifier Kit(s) F.I. 6/15/PP, for which
I enclose cheque value 9 gns. - - -

Send me
further details

Put X in appropriate 0 Write your name and address on Margin and Post Now.

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

7033
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After you have obtained

BETTER RECEPTION
KEEP 17
BY UTILISING THE
RELIABILITY

of

METAL RECTIFIERS

For use in sound and
vision receivers, time
bases, detection,
A.V.C., etc. Use the
attached coupon
and get a copy of
"The ALL METAL
WAY, 1939."

COUPON
WESTINGHOUSE BRAKE & SIGNAL CO., LTD.,
82, YORK WAY, KING'S CROSS, LONDON, N.I.

I enclose 3d. in stamps. Please send me " The ALL METAL WAY, 1939."

NAME

ADDRESS

W.W. 2-3 -'39

For HAMS 'and HOMES
IN catering for the "Ham" and the Home, on the one hand, reliable reception of the

illimitable number of short-wave transmissions must be provided, and on the other
hand trouble -free radio entertainment is essential, in addition of course to those im-
portant technical features demanded these days by discriminating purchasers.
Because Pete -Scott productions fulfil every requirement you will find in many homes
a TROPHY receiver designed specially for the reception of those highly interesting
transmissions to be found on the Short -Wave bands at any hour of the day and night
and in addition to a TROPHY you will find a reliable Peto-Scott radio for listening in
to the usual oroadcast programmes. Whatever your choice falls upon you will
experience the complete satisfaction so well expressed in the thousands of testimonials
from clients in all parts of the world, many of whom speak from 20 years' experience
of Peto-Scott radio equipment.

TROPHY 8 COMMUNICATION -TYPE RECEIVER
(1) 8 International Octal

Valves.
a 5 Bands, 7-550 metres.

Complete coverage.
 Continuous Band-Sgreai

Dial.
 R.F. on at bands.

A.V.C. end B.F.O.
switches.

 Stand-by switch.
 B.F.O. with separ7te

pitch control.
 High impedance outpu

sockets Inc separate P.M.
speaker.

 Headphone lack.
The TROPHY 8 A.C. communication receiver incor-
porates :all refinements for efficient operation on the
short waves, providing medium wave reception in
addition. Despatched accurately aligned and ready
for use. Price complete in cabinet, cash or C.O.D.
12 GnS. or 15/6 with order and 18
monthly payments of 15/6. Avail-
able also without cabinet for rack GNSmounting.

TROPHY 5
Efficient 5 -valve junior

communicatinn model covering lla-550 metres (continuous) in
tour bands. Band and 1 using. Scale in metres
or kilocycles. A.V.C. and Rsa/. soitites. Ines,
posted speaker. 'Phone, jack. Ready for use,
cash or C.O.D. poor 1(9 with order ;nal 18 monthly
payments of 10/9.

TROPHY 3
:3 -valve battery end A.c. models. Effective
wave range 6.2 to 550 metres. Amazing
sensitivity. Improved slow-motion tuning.
Metre calibrated scale. huiltein speaker.
Supplied complete in cabinet with self-
Meating inductors for 12-52 metres.
BATTERY. Cash or C.O.D. L5 :15 : 0 or

dow-n and 18 Monthly payment. of 7/-.
Leila batteries.
A.C. MODEL. Cash or C.O.D. 6 Gni, or
7,41 down and 18 monthly payments of 7/9.

1939 REPLACEMENT

ALL -WAVE CHASSIS
At a great saving

7 -Stage Battery All -Wave S/Het
Model 902

4 -valve 7 -stage circuit. Wave -range 19-2000 metres.
Standard station -cane and metre calibrated scale.
Pentode output presides excellent volume with
economical running coats. Size
as 909 model. Complete with all
valves, but Imo speaker. Cash
or C.O.D. 24.17.6 or 6/- down
and 18 monthly pargents
of 6/1.
PRESS -BUTTON MODEL 903. 7 -stage battery
superhet similar Model !Mg but with li-station press -
button tuning in addition to ,'motion manual control.
Price £5 6 or 69 down and 18 monthly pay-
ments of 6/10.
Recommended Speaker for u -c with either above
chassis, P.M. type, 21/- extra or same deposit but add
1/5 to chassis monthly payments.

£4.11.6

DEMONSTRATIONS
All Peto-Scott equipment is available
for special demonstration at the
branches given below, between the
hours 9 am. and 7 p.m., Saturdays
until I p.m- or at any other time by
arrangement, con renient to those in-
terested. Immediate attention to Post
orders. Chassis and Trophy receivers
.are covered by

12 MONTHS' GUARANTEE
INCLUDING VALVES.

FULLY TESTED-READY
FOR IMMEDIATE USE

8 -Stage All -wave S/Het
Model 909 MT

Highly cilicient circuit wrangement employs
6 valves, S stages. 3 watts output. Wave ranee
10-2000 metres, 4 bands. Full vision illuminated
scale engraved station mimes and metres. A.V.C.
Pick-up sockets. Chassis size 11,1* wide, 91" WO,
el" deep. With all valves,

and 18 monthly payments of
C.O.D. 26.16.6 or 8/9 down
but less speaker. Cash or E6

sib, As illustrated,
PRESS -BUTTON MODEL 909. Exactly as above
but with the addition of press -button tuning for
6 medium and long wave programmes. Cash
C.O.D. £7 :19 6 or 9,9 down and 18 monthly
Payments of 9,9.
Recommended Speaker for nee with either above
chassis. High-fidelity energised type (2,500 ohm,
field/ 27/6 extra or same deposit but add 1/10 to
chassis monthly payments.

.19.6

7 -Stage All -wave S/Het
Model 907

A best seller in the Peto-Scott lame. .5 valve,
7 stages. A.V.C. and Moe control. Wave -mace
19-2100 metres. 1 watt, output. ,,.ale ;11111

socket
dimensions as 909 model. P.C.

valves and matched speaker.
Cash or C.O.D. 6 Gas. or 70

.. Complete with all

down and 18 monthly pny-
merits of 7/9. W.th Speaker

.6.0

Cut along this dotted line.

POST COUPON FOR 9ree LITERATURE
To PETO-SCOTT Co., Ltd.,
77, City Rd.. London. E.C.1. Tel Clissold 9875.

annfaellerers of ',Ilea Ware and Transndi-
ring War to II.M. C,resinnent.

ADDRESS

FREE of cost and obligation please send
me your comprehensive lists covering
TROPHYS/CHASSIS (12 rwbdels from
72/6).

WEST END SHOWROOM 41. High Holborn. W.C,1. Tel. : HOL 3248.
ES -F. 1919

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.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire " copy " is repeated from the
previous issue : 13 consecutive insertions 5", 28 con-
secutive, 10% ; 52 consecutive, 15%.

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,
8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2 ; 280,_ Deansgate,
Manchester, 3 ; 28n, Renfield Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

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

Postal Orders and Cheques sent in payment for adver-
tisements should be made payable to ILIFFE
& SONS Ltd., and crossed Notes bein g -
untraceable if lost in transit should not be sent as
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement
and the date of the issue in which it appeared.

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

NEW RECEIVERS AND AMPLIFIERS

TIEGALLIER'S.-See our advert. displayed on Inside
-1-- Back Cover. [8123
ARMSTRONG Co. Have Nine New Radio Chassis of

Outstanding Merit, from the press -button model at
£71.816 to tne large variable selectivity model at
£17117.
'A RMSTRONG Announce Model A46/FC Amplifier.-tl new unit is a 6 -watt push-pull amplifier having

in ad to the normal flat, frequency response, both it
bass and treble boost circuit giving control of the fre-
quency response at isoth ends of the audio spectrum; the
price of model A46/FC is 11 gns.
ADI'ANCE Details of the New Amplifier, together with

particulars of our standard 6 -watt amplifier model
Aar c7 at 9 gns., the 12 -watt amplifier model 127/PX
at 12 gns. and the local station feeder unit ItI2/4 at
3 gns., are available on request.
ARSISTRCNO Co., 100, St. Pancras Way, Camden

Town, London; N.W.1. [7974
A LBA, Ferguson, Ever -Ready, Halcyon, Portadyne,

Sparton, Spencer and other first class makes always
in stork; who:esale only.-Trade enquiries to Leonard Heys,
36. Henry St., Blackpool. [0610

CLUALITY Amplifiers, 8 watts undistorted push-pull
Nci output volume and tone control, negative feed basic
matched energised speaker; £611216, cariage paid. Send
for illustrated leaflet-Radio Chassis Supplies, Balmoral.
Pavition Drive, Leigh -on -Sea. [2113

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS, ETC.

C°21 21UNICATIONS Receivers.

TWO Brand New Hallicrafter Receivers.

if
Gns.-1939 Buddy, 9-555 metres, send for details to
Radiographic, Ltd.

*17 ADIOGRAPIIIC, Ltd-, 66, Osborne St., Glasgow, C.1.
-Lib Bell 848. [8074
C011PLETE Range of " New Era " Amplifiers, perfect

quality; stamp for full lists.
" T .C.R.S.," 23, Lisle St., Leicester Square.

[2060

GE.C. 1938 XII-wave A.C. Five Model B.C. 3850, list
£10/10; carriage paid, £6110; sealed cartons.-Rod-

mell, 25, Ormonde Av., Hull. [8098

VOIGT Twin Diaphragm Unit 50 -watt rectifier, pars -
ribose amplifier, and latest, Lowther 2-11.F. tuner;

nearest £35.-Wilkinson, 2, North Drive, Liverpool, 15.
(8122

" IT.W." Amplifier, " W.W." Straight Six Feeder
V V t August. 1937), Magnavox " 66," perfect, cost £36;

accept £10.-" amleh," White Horse Drive, Epsom
[8104

ARMSTRONG
marks are

The"iWrelessWorld"sayse

to the designer ..."
of the

NEW VARIABLE SELECTIVITY
MODEL AW125PP

12-V. 5 -BAND ALL -WAVE
RADIOGRAM CHASSIS

(12-550 continuous, 1000-2000 m.)
with R.F. Pre -Amplifier, 2 I.F. stages with Variable
Selectivity. Manual R.F. gain control and 10 watts
R.C. coupled Triode P.P. Output.

I17 .17 .0

SEE TheWireless
World

TEST REPORT, Jan. Sth, 1939
Copy of complete Report FREE upon request.

IT
'N compiling the specification of this receiver the makers
I have drawn upon the salient features of both long-range

communication sets and quality amplifiers for local station
reception.. . .

We had no difficulty in logging American broadcasting stations
on the 13-, 16- and 19 -metre bonds . . . and comparison with
ordinary all -wave sets leaves no doubt that the AWI25PP is worthy
of classification with the ' communication' type receivers as
far as sensitivity is concerned.

. . . keen selectivity which enables bne to get well within one
channel on either side of the London Regional transmitter before
the side bands begin to appear.

On long waves separation of the Deutschlandsender from
Droitwich and Radio -Paris requires no skill in the handling of the
controls, and the performance on this band is exceptionally good
with ample sensitivity in reserve and very little background noise,

. . . A momentary test up to full volume on the local station
failed to reveal any marked threshold of distortion, though judging
from the sound level the output must have been very close to the
rated upper limit of 10 watts.

. Full marks are due to the designer for the skill with
which a 12 -valve circuit has been compressed into a chassis very
little bigger thin that of the average 5 -valve superheterodyne."

rDEMONSTRATION
Extended hours for convenience of customers.
Engineer in attendance until 5.30 p.m. on
Saturdays and 7.30 p.m. Monday to Friday.

All Models Gladly Demonstrated
All Chassis sent on 7 days' approval, carriage paid

12 MONTHS' GUARANTEE
ARMSTRONG MANFG. CO.
100 ST. PANCRAS WAY, CAMDEN TOWN, N.W.1

Phone: GULliver 3105

NUMBERED ADDRESSES
For the convenience of private advertisers, letters

may be addressed to numbers at " The Wireless World "
Office. When this is desired, the sum of lid. to defray
the cost of registrations and to cover postage on 'replies
must be added to the advertisement charge, which must
include the words Box 000, cio "The Wireless World."
All replies should be addressed to the Box number
shown in the advertisement, c.o " The Wireless World,"
Dorset House. Stamford Street, London, S.E.I.
Readers who reply to Box No. advertisements are warned
against sending remittances Through the post except in
registered envelopes: in all such rases the use of the
Deposit System is recommended, and the envelope should
be clearly marked "Deposit Department."

De - DEPOSIT SYSTEM
Readers who hesitate to send money to advertisers

in these columns may deal in perfect safety by availing
themselves of our Deposit System. If the money be
deposited with "The Wireless World," both parties
are advised of its receipt.

The time allowed for decision is three days, counting,
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but ins the event of no sale, and subject to'there being
no different arrangerisent between buyer and seller, each
pays carriage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bility. For all transactions up to £10, a deposit fee of
1;- is charged ; on transactions over £10 and under

50, the fee is 2;6; over £50, 5/-. All deposit matters
are dealt with at Dorset House, Stamford Street,
London, S.F.], and cheques and money orders should
be made payable to Mille & Sons Limited.

SPECIAL NOTE.-Readers who reply to advertise-'
ments and receive no answer to their enquiries are
requested to regard -the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to an advertiser, stamp for return
should also be included for use in the event of the
application proving unsuccessful.

RECEIVERS AND AMPLIFIERS,
CLEARANCE, SURPLUS, ETC.

BANKRI PT Bargains.; brand new 9v. Belmont all -
wave, A.C. mains, 6 to 2,150 metres, including

television sound, stations on the dial,. push-pull, quality
output, handsome walnut cabinet, list price 18 gns.;
our price £8/19/6; send lttd. stamp for list of other
bargains. -233, Lichfield Rd., Aston, Birmingham. [8106

Wanted
WANTED, Sound Sales Tri-Channel and 4-12 ampli-
VVfierS-Curtis, College Ave., Exeter. [8103

CAR RADIO
CAR Roof Aerials, improved type, chromium plated,

17/6 complete; vertical telescopic type.. 1216; Ameri-
can undercar aerials, single dipole, 9/6; De Luxe twins,
rubber covered, 20/- pair; carriage paid.
WIRELESS SUPPLIES UNLIMITED, EsSex House,

Stratford, E.15. Maryland 3191. [0577
IF Ton Own a Car Radio, it is hound to "go wrong"

some time: be a good friend to it and get it repaired
quickly, and at reasonable  cost; all makes overhauled;
free quotations.-Scott-Sessions Co., Car Radio Depart-ment, Exchange Works, aluswell Hill, N.10. Tudor
4101-2. [7498

USED SETS FOR SALE
MIDWEST

MIDWEST 24 Valve, twin chassis, triple speakers, cost
£50; accept £15.-Hill, 13, Portland ltd.; Gravesend.

[8116

SOUND SALES
TO 1939 Sound Sales Equipped Radiograms, 15 gns.;

19 gns..superliet, automatic changer.-Sox 8818, c/n
The irelcss lVorlt7. [8094

P
Sound Sales

Built Regardlessi2t
li

1IF unit, Hartley Turner duode0a1

Expense,

rectifiers, Hartley Piezo pick-up. professionally built into
massive walnut cabinet; £12/10.-92, Bassett Gardens,
Osterley. Middlesex.

EXCHANGE OR WANTED
W M'ANTED, W.W. 4 -band Super Six, good condition.-
i'V Oliver, ellesbourne, Allesley, Coventry. [8109

WANTED, receiver- portion " Wireless World " 2-R.F.
Straight Set. --Hugh, 108, Weston Rd., ,Stafford.

18101

'MISCELLANEOUS

A of Reconditioned Sets tin Good
, Irons £5 upwards.-Halford Radio, 31, St,

St., W.I.
Order;
George
[0617

It I Radio Data Charts," A Series of Abacs Post free 4
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VORTEXION
MAINS TRANSFORMER Type 5.275

18/- SHROUDEDPRICE

Specified by the Designer of the

A.C. SHORT-WAVE THREE
described in the Free Booklet given with this issue

2 SMOOTHING CHOKES 30 h., 80 m.a.,
350 ohms resistance. Price 12/6 each.

We supply the
G.P.O., B.B.C., L.P.T.B., N.P.L., etc., and all those
who must have the world's finest transformers
built regardless of ccst. These fine transformers
are used in our famous

VORTEXION

AMPLIFIERS
the users of which are our best advert.

See our advert, under P. A. Equipment
which is inserted weekly for your convenience.

A post card will bring you further details or
quotations if you will state your requirements.

VORTEXION LTD.,
182, The Broadway, Wimbledon, S.W.19

'Phone : LIBerty 2814.

EASY TERMS
The oldest continuous

Radio Service

If you have a few minutes to spare call at
our showrooms and hear (without obligation)
the range of eleven

ARMSTRONG CHASSIS
Seta W.W. TEST REPORT Ian. 5, and Armstrong advt.
P. ' this issue for details of the excellent

MODEL AWI25PP - I2V., 5 -BAND
ALL -WAVE RADIOGRAM CHASSIS
Cash or C.O.D. 17 gns. or £2 with order
and 12 monthly payments of El .8.0

- ALSO -
MODEL AW104PP - 10V. ALL -WAVE
RADIOGRAM CHASSIS .... Cash 12 Gns or
28,- with order and 12 monthly payments of 19,9.
MODEL AW59 9V. ALL -WAVE
RADIOGRAM CHASSIS 12-2,000m . .. Cash
II Gns or 27 - with order and 12 monthly pay-
ments of 18 4.

SOUND SALES
"TRI-CHANNEL " AMPLIFIER
is a revelation in Quality Reproductions
May we send you full particulars and details of

our Easy Terms ?

Our Easy Terms are also available on all
good makes of L.S. Units including Voigt, AVO Meter
Pickups. Electric G ramo Motors, and accessories
generally. Write, call or phone for quotations.

Estek -/925 THE Phoo, NA nano! 6828

LONDON RADIO SUPPLY
COMPANY

11.0AT LANE NOBLE ST- LONDON E'C2

PUBLIC ADDRESS
V
VORTEXION P.A. Equipment.

IMITATED, but unequalled.

WE Invite You to a Demonstration.

1 A -WATT Dance Band Amplifier for A.C.-D.C., corn-
plete in case with moving -coil microphone and

speaker; £12/12.
15_20 -WATT Amplifier, 30-18,000 cycles, inde-

pendent mike and gram., inputs and con-
tro's, 0.037 volts required to full load, output for 4. 7.5
and 15 ohms speakers or to specification, inaudible hum
level; 12 -volt car battery and A.C. mains model. 12 gns.;
A.C. only model, 81/2 gns., complete, as reviewed by " Wire-
less World."

VENTILATED Steel Cases for Above; 12/8.

£14.
r Al -WATT Output 61.6s, under 60 -watt conditions, with
5.1 1.1 nega.tive. feed back, separate rectifiers for anode,screen and bias. with better than 4% regulation, level.
response, 20-25,000 cycles, excellent driver, driver trans-
former and output transformer matching 2-30 ohms im-
pedance electronic mixing for mike and pick-up, with tone
control, complete with valves and plugs; £15.
COMPLETE in Case. with turntable, B.T.H. Piezo

15-20 voailtatrso .P oorttarb andle Allmortliefiremr

l
ezeoa spe,i ckwui pth;

pick-up and shielded microphone transformer, £201

80-WATT
Model, with negative feed bleCitt £25 com-

plete.

120-WiAITTe.
Model, with negative feed back; £40, corn-

250-v2iLt .T 2257. FwithvualkeWare Speaker,. field supply

ALL P.A. Accessories in Stock.

ATORTEXION, Ltd., 182 The Broadway, Wimbledon,
S.W.19. 'Phone: Lib. 2814. [7951

LET Experts Handle that Job in Your Name.-Parker
Sound Equipment, 30, Goalcien Rd., :Manchester. 20.QULITmY Amplifiers and Microphone Equipentliels07A for
Hire er Permanent Installation. --Harmony House.

116, Cain bridge RiI., Southport. . [7992

A i.EXANDER BLACK. Ltd., Established 1925.-For
leroplione equipment when quality counts. Bookletii request, -5S, Ebury St., S.W.1. Sloane 6129. [0596

pUI11.11'1 Address C, ntraetors Can Hire P.A. Vans.
loud -speakers. microphones and equipments td all

types from Hire Dept., Grampian Reproducer,, 1.1%.1., Few
Gardens, Surrey. Tel'.: Richmond 1175-6.7.

NEW MAINS EQUIPMENT
V.
AI.I. Tran,ferint Last Werl, Times.

VORTEXION.
LI d.. 182. The Broadway, Wimbledon.

S.W.19. 'Phone : Lib, 2814. 18127

T-tNTALTJAI for A.C. Chargers, H.T. and L.T.-Black-
well's Metallurgical Works, Ltd., Garston, Liverpool.

[7263

CABINETS
A CABINET for Every Radio Purpose.

CONVERT Your Set into a Radiogram at Mininunn
Cost; surplus cabinets from noted makers under cost

of manufacture (undrilled), 30/- upwards; inutors at
wholesale prices.
" F1T-A-GRAM " Cabinet, 31x17x 15; 21/-.

NDRILLED Table Console and Loud -speaker CabinetsU front 3/6.

INSPECTION
Invited; photos loaned to country cus-

tomers.

II L. S&PITH 5atal Co., Ltd., 289, Edgware Rd., W.2.
[0485

BRAND New Radiogram Cabinets (undrilled), 55/-;
worth 10 gns.; also magnificent television cabinets,

new, 35/.. --Particulars, Haines and Son, 23, Denmark St.
W.C.2. Tern. 5900. [8066

DYNAMOS, MOTORS, ETC.
.c.-A.C. Convertors, motors, all voltages, for sale andD wanted.-Easco, 18w, Brixton Rd., S.W.9. [0558

ALL Types of Rotary Converters, electric motors, bat-
tery chargers, petrol electric generator sets, etc., in

stock, new and second-hand.

A.C.-D.C. Conversion Units for Operating D.C. Re-
Myers from A.C. Mains, 100 watts output, £2/10;

150 watts output £3/10.
WARD, 46, Farringdon St., London, E C.4. Tel.:

Holborn 9703. [0518

RECORDING EQUIPMENT
ALL Recording Discs and Materials in Stock; tracker

units, £41716; recording motors: .£3 /17/ 6.-Write
for further details, Will Day, Ltd., 19, Lisle St., W.C.2.

[0595

LIVERPOOL
Sound Studios, 83a, Bold St., Liverpool.

-Personal recordings from 3/6; amplifiers, micro-
phones, recording motors and trackers, blank discs, etc.

[7964

J PREMIER
1939 RADIO

-Specified PREMIER COMPONENTS for the

"W.W." SHORT-WAVE A.C.3.
2 SMOOTHING CHOKES 30H., 80mA.,
350 ohms D.C. Resistan:e. Each 8/6
Send for our quotation for Complete Kit.

PREMIER BATTERY CHARGERS. Westinghouse
Rectification. Complete. Ready for use. To charge 2 volts
at S amp., 10/- ; 6 volts at + amp., 16/6 ; 6 volts at 1 amp.,
19:6 ; 12 volts at 1 amp., 21/- ; 6 volts at 2 amps., 3243
AUTO TRANSFORMERS. Step up or down A.G. mains
between 100-250 volts. 60 watts, 9/- 100 watts, 11/6.
PREMIER TRANSVERSE CURRENT MICROPHONE,

Mierophon e Traiisformer, 61, Table Mike Stand, 7/6.
U.S.A. VALVE HOLDERS, 4, 5, 0 and 7 pin, 6d. each
Octal:, 9d.
CERAMIC U.S.A. VALVE HOLDERS, all fittings,11- each.
PREMIER S.W. 14.10. Chokes, 10-100 metres, 9d. each.
Pie -wound, 1/6 each. Screened, 1/6 each.
SHORT-WAVE COILS, 4- and 6 -pin types, 13-26, 22.47
41-94, 78-170 metres, 1/9 each, with circuit. Speeia
set of S.W. Coils, 14-150 metres, 4/- set, with circuit.
Premier 3 -band S.W. coil, 11-25, 19-43, 38-86 metres
Suitable any type circuit, 2/6.
UTILITY Micro Cursor Dials, Direct and100 : 1 Ratios, 3/9
PREMIER Short -Wave Condensers,all-brass construction,
with Trobtul insulation. 15 mmf., 1/6 ; 25 mmf., 1/7 ;
m40mmmf.. 2f.i1/9 ; 100 mmf., 2/- ; 100 mmf., 2/3 ; 250

TROL1TUL DOUBLE SPACED TRANSMITTING CON-
DENSERS. 15 minf., 2/9 ; 40 mmf., 3/6 ; 160 mmf., 4 6.
COIL FORMERS, 4- or 6 -pin low -loss, 1/- each.
METAL RECTIFIERS, 250 v., 60 MA. output, 4/6 each.
AMERICAN VALVES. We hold the largest stocks of
U.S.A. tubes in this country and are sole British Dis-
tributors for TRIAD High-grade American Valves. All
types in stock. Standard types, 5/6 each. All the new
Octal Base tubes at 6/6 each, 210 and 250, 8/6 each.
EUROPA MAINS VALVES, 4 v. A.C. Types, A.C./HL.,

A.C./S.G., A.C./V.M.S.G., A.C./H.P., A.C./
V.H.P., A.C./P., and 1 watt D.H. Pentodes, all 4/6 each.
A.C./Pens., I.H., 5/8 ; A.C./P.X.4, 6/6 ; Oct. Freq.
Changers, 8.9 ; Double Diode Triodes, 7/6 ; Triode H.
ex. Freq. Ch., 8/6 ; Tri. Grid Pen., 1016 , 31 -watt
D.H. Triode, 7;6. 350 v. and 500 v. F.W. Rect., 5/6.
13 v. 2 amps. Gen. Purpose Triodes, 511 ; H.F. Pens.
and Var.-}ht. H.F. Pens., Double Diode Triodes, Oct.
Freq. Changers, 7/8 cacti. Full -wave and Half -wave
Rectifiers, 5;9 each.

Matchmaker Universal
Modulation Transformers

Will mat, h any modulator to any load. 50 watts,
17 6 ; 150 watts, 291 ; 300 watts, 49/6.
MATCHMAKER UNIVERSAL OUTPUT TRANS-
FORMERS. Will match any output valves to any
speaker impedance. 11 ratios from 13 : 1 to 80 : 1.

watts, 13/6 ; 10-15 watts, 17/6 ; 20-30 watts, 29/6. -
Send for full details.

PREMIER 1939 HIGH FIDELITY
AMPLIFIERS

A NEW COMPLETE RANGE OF 7 HIGH FIDELITY
P.A. AMPLIFIERS FOR A.G. OR A.C. D.C. MAINS

OPERATION.
With the exception of the 3 -watt models, all Premier
Amplifiers incorporate the new Premier Matchmaker
Output Transformer, enabling any single or combination
of speakers to be used. 6-, 8/10-, and 15 -watt systems
are provided with two separate input channels winds
can be mixed to any level. The 30- and GO -watt systems
have 3 input channels. The built-in Pre -Amplifiers
ensure that the gain is sufficient for any low-level crystal
or velocity microphone. The actual gain of the 6-,
15-, 30- and 60 -watt amplifiers is over 100 decibels.
Tone controls are also incorporated.

Completely
Kit of Parts Wired and
with Valves. Tested.

3 -watt A.C. Amplifer 52 0 0 £2 15 0
3 -watt A.C./D.C. 22 0 0 £2 15 0
6 -watt A.C. £5 5 0 £6 0 0

8 -10 -watt A.C./D.C. £4 10 0 £5 5 0
15 -watt A.C. , . 55 15 0 £7 0 0

Black Crackle Steel Cabinet 15/- extra.
N EW PREMIER SELF -POWERED RF TUNING UNIT,
incorporating a Var.-Stu pentode amplifier followed by a
power grid detector. Designed for high-fidelity reception.
Wave range 200-560 and 800-2,000 metres. £4 : 9 : 6
complete with valves.
IGRANIC insulated midget jacks 1/6 each.
DUMMY ANTENNA, a necessity for the A.A. licensee
151- each.
IMMERSION HEATERS for 200-250 volt mains. Will
heat a glass of cold water in two minutes. 4/6 each.
Our City Bran:h is moving from 165 to 169, Fleet
Street. You are invited to inspect the many BARGAINS at
our CLEARANCE SALE-NOW ON
at 165, Fleet Street, E.C.4. Callers only.
Have you had our 1 939 Catalogue, Handbook and
Valve Manual ? 90 pages of Radio Price Mi.Bargains and Interesting Data.

ALL POST ORDERS TO : Jubilee Works, 167, Lower
u apton Road, London, E.5. Amherst 4723.
CALLERS to: --Jubilee: Works, or 165, Fleet Street,
E.C.A. Cc/drat 2833, or 53, High Street, Clapham, S.W.4.

Macaulay 2381.

"Foundations of Wireless," Second Edition. 43. 6d. net. Post free 4s. ltd.
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QUALITY RADIO
"INDISTINGUISHABLE FROM ORIGINAL!"

No doubt you were very interested in the
article entitled" Output Stage and Loud -
Speaker" by F. Langford Smith, B.Sc.,
B.E.M.Inst.R.E., etc. which appeared
in "The Wireless World," on Feb. 9th.

The author commenting on frequency
response, states that an even response
from 30 to 14,000 cycles gives reproduc-
tion indistinguishable from original.
When you consider that all SOUND
SALES Equipment is designed to have
a sensibly flat response from 20 to
20,000 cycles, you will realise why we
persist in classifying ourselves as

Designers and Manufacturers of
QUALITY RADIO, rather than just
advertisers thereof. In addition to
the highest grade components specially
made to Specification, we can supply
QUALITY RADIO EQUIPMENT
FROM £20.

May we have the pleasure of YOUR
enquiries, or better still may we have an
opportunity to prove our claims by
DEMONSTRATION. Show Rooms only
15 minutes from West End-Highgate
Tube Station.

Specified bit

SOUND!:
MARLBOROUGH RD., (Contractors to the
UPPER HOLLOWAY, G.P.O.. etc.)

LONDON, N.13. LIMITED. Tel.: Archway 1661/2/3

Hours of Business-Monday to Friday, 8.30 a.m. to 6 p.m.
SATURDAYS CLOSED

CA IN ET
For Quality Reproduction

In designing the Lockwood Model A.D.500 Radiogram
Cabinet, illustrated below, we gave careful consideration
to satisfying both the ear and eye. The result is excellent
acoustic properties and an appearance which can only
be obtained by experienced workmanship.

Those who desire efficient accommodation for their
Quality Receiver will be interested in the following
features :-
SLOTTED SIDES to prevent box resonance.
SLOPING BAFFLE lifts sound to ear level.
REMOVABLE LINEN -COVERED BACK & OPEN

BOTTOM gives free outlet and adequate ventilation.
CROSS BATTENED PANELS 8" THICK gives

greater efficiency than thicker panels without battens.
FELT -LINED HINGED LID forms sound -proof

joint between lid and cabinet.
There is ample space for all " Wireless World" sets or
any combination of commercial chassis,
speaker, radiogram unit, etc. In Oak.
Mahogany or Walnut. - - - GNS.
All Lockwood Cabinets have choice matched veneer
panels, are hand made and hand polished to any
desired finish in high gloss or semi -dull.

Demonstrations arranged by appointment.
Send postage 1 yd. for details of our range.

SPECIAL DESIGNS
State your requirements
and we shall be glad to
prepare special drawings
FREE OF CHARGE.

LOCKWOOD
&E0.

Designers & Makers
of Fine Furniture.

65 LOWLANDS ROAD
HARROW, MIDDLESEX

Phone: BYRon 1818.

NEW LOUD -SPEAKERS
VOIGT,

Manchester Agents.-Private demonstrations
arranged-Holiday and Hemmerdinger, Ltd., 74,

Hardman St., Manchester.. [7878
BAKERS' New Corner Horn Speakers are in Demand;

they set a new high standard in the re-creation of
speech and music; every music lover should write for
details of our special demonstration model offer which
places a Baker corner horn speaker within the reach of
all.-Descriptive leaflets free from Bakers' Selhurst Radio;
75, Sussex Rd., South Croydon. [8089

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

ROLAS, for
4,11dogioi,i'.7'.6,;,1;it'Ingaeigr.for hob-Shippers, .

VAUXHALL.-Bola G12 P.M. speakers, 62/6; Rola G12
energised, 50)-; with transformers, all brand new.

VAUXHALL.-Magnavox Midget P.M. speakers, with
pentode transformer, 6I/.;in.; 10/9; brand new.

VAUXHALL UTILITIES, 163a, Strand, W.C.2.
Over " Denny's," the booksellers. Send for free

list. [8118
3,000 Speakers from 5/6 each, P.M. and energised

4m. to 14in., including several Epoch 18in.
.--Sinclair Speakers, Alma Grove, Copenhagen St., N.1.

[0590
B AKERS New Corner Horn Speakers Take the Place

of All t.ther Models; a number of the famous Super
Power Speakers as solely specified for the " Wireless
World" A.V.C. Quality Receiver, are available at half
usual prices.-Details from the Pioneer Manufacturers
since 1925, Bakers Selhurst Radio, South Croydon. [8047

Wanted
WANTED.-Ferranti M.1 P.M. Speaker.-G, Balls, 2,

High St., Lymington, Hants. [8097

LOUD -SPEAKER CONVERSIONS
QINCLAIR SPEAKERS,-For conversions of all mattes
1,-1 and types; advice. given.-Alma Grove, Copenhagen
St., N.1. [0593
B AKERS New Triple Cone and Corner Horn Conver-

. sions Will Immensely Improve Reproduction from
Your Present Speaker, whether electro or permanent mag-
net, and whatever make; prices from 29/6, including
fitting.-Details from the Pioneer Manufacturers since
1925, Bakers Selhurst Radio, South Croydon. [8048

TELEVISION
MARK DAVIS'S RADIO and ELECTRICAL STORE

Have Purchased the Entire Stock of Modern Tele-
vision Gear, manufactured by Halcyon, Ltd., for their
production models, on account of their merge with
Cossor, and have pleasure in offering to those desiring of
building a modern television receiver the following :-
TYPE 1 Sound Chassis, self powered; 40/-.

TYPE 2 Sound Chassis, external powered; 30/,

VISION Chassis; 45/,
SYNC. Unit (separate); 25/-.

TIME Base (separate); 35/-,

SYNC. Unit Picture Line Time Bases (combined), 45/-;
with diagram of connections.

ULLARD Cathode Ray Tube, model E.46, 10 -inch,
brand new and boxed, listed 12 gns.; £5/10,

SPECIAL Shield for Above, cost 35/- trade; for 15/-.

T.C.C. High Voltage Jelly Filled Condensers, lmf.
3,000 V.D.C. working; 10/-.

Q ME, 1,000 V.D.C. Working, 7/6; lmf. 1,000 V.D.C.
working, 3/-; 0.5mf. 1,000 V.D.C. working, 2/6;

0.5mf. 1,000 V.D.C. working, 2/6; 0.25mf. 1,000 V.D.U.
working. 2/6; tubular types, 0.1 5,000 V.D.C. working,
3/- (Dubilier); 0.1mf. 6,000 V.D.C. working, 3/-; T.C.C.
0.1mf. 5,000 V.D.C. working (B.I.), 2/-.

PLESSEY Electrolytics, 8x8, 450v,. 1/6; 8x4, 450v.,
1 / 6.

VOLUME Controls (Reliance), 20,000, 50,000.

2MEG., 1/6 each (chokes), 10 henry, 250-300 ohms.
130 mills (Sound Sales), 3/- earls.

EMSWAN Thermal Delay Switch, type DLS-1; 4/-.

MARK DAVIS'S RADIO and ELECTRICAL STORE,
22, Lisle Street, London, W.C.2. [8115

TRANSMITTING APPARATUS
G5N1: recognised distributors for amateur equip-

ment, National R.M.E., Thordarson, Hammarlund,
McMurdo, Hallicrafters, etc.; send 11/2d. stamp for rata-
logue.-G5N1 (Birmingham), Ltd., 44, Holloway Head,
Birmingham. [0531

A.C.S. RADIO, specialists in short-wave. apparatus,
communication receivers, including lallicraf tars,

National and R.M.E. transmitting equipment, valves and
components.-Send for tree catalogue to A.C.S. Radio,
16, Gray's Inn Rd., W.C.1. Holborn 9894-5. G2NK,
Technical Manager. [0550

VALVES
ANDERSON.

ALL Types of American Valves, first grade only, Ken,
Had, Philco, Ilytron, Raytheon, all tubes fully guar-

anteed, 5/- each; also line cords, resistances and electro-
lytic condensers for replacements. Stamp with all
enquiries.
A NDERSON, 34, Wadham Avenue, Walthamstdw, E.17.A Larkswood 1574. [7802

The LITTLE METER that does the

BIG
JOBS

BRI11811 MADE

THE UNIVERSALvan
Prod. Teak Mark

ELECTRICAL MEASURING INSTRUMENT

D.C. VOLTAGE
0-75 my. 0-100 v.
0- 5 v. 0-250 v.
0-25 v. 0-500 v.

A.C. VOLTAGE
0- 5 v. 0-100 v.
0-25 v. 0-250 v.

0-500 v.

D.C. CURRENT
0-2.5 ma. 0- 25 ma.
0-5 0-100 

0-500

RESISTANCE
0- 20,000 ohms
0-100,000
0-500,000
0- 2 megohms
0- 5
0,10

Weighing only 18oz. and measur-
ing but 41" x 31" x 11", this is
a really portable meter of high
accuracy for measuring A.C. do

D.C. volts,. D.C. milliamps and
ohms. An accurate moving -coil
movement gives a 3" full scale
deflection. Total resistance is
200,000 ohms. Complete with
leads, interchangeable testing
prods and crocodile clips; and
instruction booklet.

£5.10. (leather case 10/.)
DEFERRED IERME IF DESIRED

Write for descriptive pamphlet
So'e Proprietors ,f Manufacturers:-
The Automatic Coil Winder &
Electrical Equipment Co., Ltd.,
Winder House, Douglas. Street,
London, S.W.I. 'Phone: Victoria 340417

ENGINEER'S
GUIDE TO SUCCESS
This Great Guide shows how to study at home with
The T.I.G.B. for a well -paid post. Contains the widest
choice of engineering courses in the world-covering all
branches-including TELEVISION, RADiO, SOUND
REPRODUCTION, etc.-alone gives the Regulations
for Qualifications such as A.M.LE.E., A.M.I.W.T.,
A.M.I.R.E., A.M.I.T.E., C. & G., G.P.O., etc.-
contains remarkable tributes from Engineering Institu-
tions and eminent technical men to the successful tuition
methods of The T.I.G.B.-and details latest successes of
T.I.G.B. students in all fields. Training until successful
guaranteed for the one fee. Write for Free copy TO -DAY.

THE TECHNOLOGICAL INSTITUTE
OF GREAT BRITAIN

208, Temple Bar House, London, E.C.4
(Founded 1917 20,000 Successes.)
1....i...111....101111111111111111111

" Radio Laboratory Handbook." Price 8s. 6d. net. Post free 9s.,
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VALVES
3 /_ Each.-All popular types American valves.
4/- Each.-All popular Octal types.

TANSMITTING Tubes, rectifiers, etc., all in stock;
write for prices.

ADIOGRAPIIIC, Ltd., 66, Osborne St., Glasgoo.
-LL Bell 848 [8075
ALL Types of American Tubes In Stock of Impex and

Arcturus makes, at competitive prices.
WE Can Also Supply a Full Range of Guaranteed Re-

placement Valves for Any British, non -ring, Ameri-
can or Continental type at an appreciably lower price.
SEND for Lists of These, and also electrolytic condensers,

line cords, resistances, etc.
CHAS. F. WARD, 46, Farringdon St., London, E.C.4

Tel.: Holborn 9703. [0452
HIVAC, Tungsram, Triotron, Raytheon, Philco; whole-

sale only.-Leonard Heys, 36, Henry St.,. Blackpool.
[0609

SPECIAL Offer. --American valves in makers cartons;
all types,

R
3/- each; octals 3/6 each, postage extra.-

Metropolitan eek) Service.
A'ERICAN Valves, first grade, in all types; tradesupplied.-Metropolitan Radio Service Co., 1021,Finchley Rd., N.W.11. Speedwell 3000. [0436

/Q.-RX.A. American valves, 50 popular types; alsoN877 National Union, Ilytron; also British non -ring
valves; cheapest in Britain; stamp for revised lists.-
Shippers, 18, Corporation St., Manchester. [0607

METERS, ETC.
AVO, Weston, Taylor, Hunts, Triplelt, Wearite, etc.;

trade enquiries ouly.-Leonard Heys, 36, Henry St..
Blackpool. [0608

TEST EQUIPMENT
A.C./ D.C. Multimeter Kits to 25,000 o.p.v.; example,

4.000 42 ranges. Ferranti meter; 3 gns.
LTIRANGE Dials, A.C.1D.C.. multipliers, shunts,

ohmeter components (including " W.W." circuit).
rectifiers, instrument switches, miniature potentiometers,
etc.
STANDARD Condensers and Resistances (to 0.1%); ex-

ample, set for " W.W." Bridge 1% tol.. 1316.
ALL Test Equipment, complete or kit, including Ameri-

can apparatus; stamp for component list.-L A.
Maclachlan and Co., Strathyre. [8125
MIDIIILCO Valve Tester (Made by Well Known Manufac-

turer), A:C. 200-250, complete with two panels and
elaborate display stand, embodying three coloured lights
for good, bad or weak valves, which work in comunction
with meter, listed 117/10; £8(5, carriage paid.
HENRY'S, 72, Wellington Av., Stamford Hill, N.15.

'Phone: Stamford Hill 2907. [8090

NEW -COMPONENTS
SPECIAL Offer, limited quantity.

1,000-v(O.LT al,.rakt)1. 4 mold., 5/-; 2 mfd., 3'-
800 -VOLT Wkg. Tubulars; 0.5 mid., 9d.; 0.25

mid., 6d.; 0.1 mfd., 4d.; 0.05 mfd., 3d.
40(1 -VOLT Wkg. Tubulars: 1.0 mfd., 6d.: 0.5

N -F . mid., 41.; 0.25 mid.. 3d.; 0.05 mid. and 0.01
mid., 1 /- doz.-
ELECTROLYTIC Blocks, 500 poss.

32+8, J.nhfsl.i343.L9mwh53021:r,idI/3.3 each; 16 mid., 2 '-

TUBULARS; 50 mfd. 50 p.c., 1.-.3; 25 mfd. 25 p.v., 9d.

A LUMINIUM Can Vertical. 81 8 mfd. 500 p.v., 4 leads;
2/- each.

CONDENSERS, British ananufactttre, metal case
(paper); 800 -volt wkg. 4 mfd., 4!-; 2 mid., 2;6; 1

mid., 1/9; 500 -volt wkg. 4 mfd., 3/-; 2 mfd., 1/9; 1 nail.,
1/3; 400 -volt wkg. 4 mfd., 1/9; 2 mfd., 1;-; 1 mid., 7d.
ELECTROLYTIC: 500 -volt plc.; 4 mfd., 113; 8 mid..

84-4 mid., 2/3; 9+8 intl., 2/9; post 6d., sir

Yr HE. STATIC CONDENSER Co., 387a, King St., Ham -
1 mersrnith, London, W.6. [8121

A NGLO AMERICAN RADIO (and MOTORS), Ltd.

NTEISSNEIL 1939 Products.

JUST Arrived.

47/6 --New 8 -button push-button tuner, can he
affixed to any superhet or T.R.F. receiver, any

make; 2 or 3 -gang mains or battery, only three wires
to connect to top of gang condensers; the Ifest push-button
tuner the United States has produced; order now for
immediate delivery; full instructions in each carton; ten ,

minutes to fix.
212/10.-='317d, and adjusted with one
set of coils and has its own power supply, three provision
switch providing " automatic stand-by," " continuous
operation," and 'manual stand-by"; in fact, makes your
OSO's 100%.

210/17/6--All -wave tuning unit.
THE Meissner Ali -wave Tuning Assembly is the Corn-

plete Heart of the Receiver, consisting of 5 band
coil and switch assembly, 6.8 to 2,140 metres, individual
coils for each band, low loss bakelite forms, aligmaire
trimmers, 6 -gang shorting switch. Meissner quality pre-
cision 3 -gang variable tuning condenser, illuminated oblong
dial, hilly calibrated 5 -band scale, completely mounted
on rigid crackled steel chassis, all components carefully
mounted and including all resistors, by-pass condensers,
couplina; condensers and A.V.C. network associated with
the R.F. mixer and oscillator circuits; every unit cons-
pletely aligned and padded and laboratory tested; 2,1.
stamp brings complete illustrated lists of Meissner
products by return post from sole distributing agents of
Meissner Manufacturing Company of U.S.A.
ANOLO-AMERICAN RADIO (and MOTORS), Ltd.

(Dept. F/27), Albion House, New Oxford St., Lon-
don, W.C.1. 'Phone: Temple Bar 3231.- [76,13

1111CROPHONES.-Carbon granules, diaphragms, and
1-V1 spares for repairs or complete kits; front 9/6.-A.
Hinderlich, 2', Bridge Rd.,-LOndon, [8105

PERFECT
FORMANCE

ULGIN
TOC

BRITISH-MADE

KENMPO S

For years Bulgin have supplied keen amateurs and
experimenters with components of utmost reliability
and worth. To -day, Bulgin present the ,-/. -/ and
most dependable range of over 1,300 modern

parts ---shown in
our newest 120 -
page catalogue.
Send your coupon
for this most
comprehensive of
radio component
guides

OCTAL
CABLE PLUG

Has light hollow
pins and central
locating spigot,
Screw -on cover.

and provision for cable -gripping.
List No. C'P. 112. 1/6 Each

COLOUR IN

1 Q.M.B. Toggle
,,k..:11) on.off Switch,

-sbil with coloured,
insulated dolly.

Rating 250 volt 3 amp.
List No. C 5.184 Black
List No. C S.189 Red
List No. C 'S.191 Blue I- 1/9
List No. C S.I92 Green I Each
List No. C 5.194 White

I -pole I 2- way
For series -re-
sistor switching
in Voltmeters,

tone control, etc.
List No. C,S.201 Each 2;9
4 -pole 3 -way In many three -band
sets this simple switch will provide
all wavechanging satisfactorily.
List No. C S.204 Each 2,'9
Other models available.

Provided with
4in. grid lead
and standard size
top clip. Size

l din. x I x 31in. high. For use
in all modern circuits, giving high
gain and 9 Kt.'s selectivity. Built-
in mica trimmers. Aluminium can.
List No. C/I.F.1. Each 7/6
8 other types available.

TRANSCOUPIETI/10
.

A 1 ed-trans-
former unit in-
corporating all
necessary re-

sistances, condenser. etc. Replaces
transformers of the straight -connected
type, gives greater amplification,
better treble and bass response.
To follow any valve.
List No. C L.F.10 Each 10 6

'COUPON.
Please send, post free, new 120 -page Catalogue No. 161 for which
1 enclose :A. stamps.

NAME

ADDRESS

W.W.I 19

A. F. BULGIN & CO., LTD., ABBEY RD., BARKING, ESSEX.

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.
sOUTIIERN RADIO'S Bargains.

02/6.1-wlIned kironleetablattaiskiatsntd yrialIce,teessolrt3s9ti
1C-2,000 metres, world-wide reception; complete, less
valves, 22/6; with 3 valves, 34/6.

and boxed with all tabs,
with full instructions for attachment to any set, mains
or battery, simple to attach; 35/-.
10/ -A.R.P. radio outfit, comprising finest crystal

set, headphones, aerial and earth equipment, a
complete emergency installation, 10/-; crystal set only,
3(11.

I _.-Bargain parcels of useful radio components, coils.
a -r( transformer resistances, condensers, ',vire, circuits.
etc., value over 20/-; 5/- per parcel.
TELSEN W349 Midget Iron Core Coils, 3;6; dual

range coils, 2/6; with aerial series condenser W76,
3/3.
A .C./D.C. Multi -metres, 5 -range, 8/6; Ace "P.O."

microphones,
21a. -Ormond loud speaker units, new and boxed;

11, 2;6 each.
VALVES for American Receivers, all types; 5/3 each.
MISCELLANEOUS Lines of Special Interest to ServiceMen and Experimenters,

36 Assorted 1 -watt. Wire -ended Resistance, 5/6; 24tubular condensers, assorted capacities up to 0.5mid., 6/-; volume controls, assorted capacities (lessswitch). 7/6 dozen; with switch, 11/6 dozen; mica con-
densers, assorted, 1/9 dozen; Mainsbridge. type condensers,
1 mid., 2 moll., 4 mkt., 8 mkt.. 8/- dozen; valveholders,
5 -pin, 7 -pin, 9 -pin, 2/6 dozen; battery leads, multi -way,
6/6 dozen; parcel of assorted servicing components, com-
prising resistances; tubular, mica, variable. electrolyticand block condensers; wire; sleeving; volume control*:
valveholders, etc., etc., 10/- each; parcel containing at

-least 100 articles
THOUSANDS of Bargains in Sets, potentiometers, slee-

t-11-rolytics, gramophone motors, crystals, headphones,etc., etc..
5OUTI1EPN RADIO, 46, Lisle -St., .London. W.C.Gerrard 6653.

. [8087

MAINS 'RADIO DEVELOPMENT Co.

RADIO DEVELOPMENT Co. Offer Gutstand-
451 mg Bargains, carriage paid, delivery by return; call
mornings, telephone: Tudor 4046; stamp for list 224.
POLAR Midget Latest Type Three -gang Condenserk,

fully screened. with trimmers, standard -Ldp.
spindle. 0.0005 mold., with 110 Istc tracker: also. perfect
as straight two -gang, 2/6 only; erneslang offer,

TRANSATLANTIC 1939 Four Waveband Superhet Tup-1 ing. Packs for British -Valves, covering 10 to - 2;200
metres, comprising coils, J.B. bar -gang condenser, full
vision coloured drive. Yaxley switching, two 465 k.c. I.F.
transformers, etc., completely wired, aligned. tested, with
cirelait three-gang, H.P., F.C., I.F., 85/-; two -gang,
F.C., i.F., 47/6.
A MPLIFIERS.--Seven watt, push-pull for M.H.4 andA two P.X.4's, or equivalents; absolutely complete kit

of parts, best components, with circuit, 52/6, less valves.
EE One -watt Colour Coded Unused Resistors, any

size, 50 ohms to 5 megohms, your 'selection; 3d.
each, 2/6 dozen;' two -watt, 6d. each.

C"NTRALAB Latest Potentiometers, unused, long
spindle, all sizes, 5,000 ohms to 2 niegohni, 2/-;

with mains switch, 2/3,
TUBULAR Condensers. 400 volt working, wire ends,

best make, .0001-.05 mfd., 4d.; .1 mfd., 4d.; .25, .5
mid., 6d.

TUBES. -First grade American valves, finest make.
fully guaranteed, boxed, all popular types, 4/-;

glass Octal types, 4/6.
CILIX Unused Chassis Valve Holders, 5, 7, 9 -pin, 3d.V each; all American sizes, 6c1.; best sleeving,
yard-
T.C.C. Metal 8 mid. 600 volt peak electrolytics, 2/3;

T.C.C. card, 8inid., 600 volt peak, 1/6; Dubilier
4 mfd., 250 volt, 10d.
FIFTY N.S.F. 1,12, 1 and 2 watt resistors, wire ends,

marked and colour coded, 20 good sizes per parcel;

216
per

y:in B.F. Choke Mains Interference Filters,ERf50NTi on'Twin
extraordinarily effective; to clear, 1/-.

ASAINS RADIO DEVELOPMENT Co., 4-6, Mttswell
-0-1- Hill Rd., London, N.6. Tudor 4046, [8039

WEST END "RADIO, Ltd., offer a few special bargains:-
Philips' 10 -watt P.M. speakers, 19/11.

P111LIPS. Gramophone Unit, in cabinet. with A.G. 5-
watt amplifier; £4/15.

p111LIPS' 100 -watt A.C. Amplifiers, wills pilot speaker.
in Sft. rack; 127/10, with pre -amplifiers.

PPHILIPS' 20 -watt 30v. Energised Speakers, 39;6; large
selection of cabinets, sets, components, gramophone

(-hangers, etc.
WEST END RADIO, Ltd., 14. Lisle St., Leicester Sq.,

W.C.2. [8119

GARRARD
A.C. 200-250.Record Changer, plays eight

10- or- 12 -in. records, model R.C4A; 15/5, sealed
cartons, carriage paid
r1LECTRIC Dry Shaver, A.C./D.C., 200-250, "Minute
A -U Man," list price £2/10; our price £1/10, complete
with leatherette case, one year's guarantee; send for
details; trade supplied.
MARCONI K.25 Pick-up, unused and boxed; 14/-.

Wellingtonjt2a.nio 29g7c.. , Stamford Ili 11,
17983

"Wireless Direction Finding," Third Edition.. Price 25s. net. Post free 25s. 9d.
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ELECTRADIX BARGAINS
IF YOU PAID THREE TIMES THE PRICE YOU WOULD
NOT GET A BETTER RECORDER THAN THE FEIGN.
Ball -bearings, worm -gear positive drive; makes cheap records

of permanent interest.
LOW COST SOUND RECORDING.
Blanks now 313 per damn.

or Electric FEIGN km ball -bearing centre
gear box geared to traverse rod. Set with
Tracking Gear, Plck-up and Tone -arm fit-
ted diamond, 37/6. Tracker gear only, less
IfIck-up and Tone -arm, is 216. Diamond
Cutter Needles tit all pick-ups, 7 6. tin.
Blank D'ser, 313 dozen. Complete Acoustic
Sets de Luxe. 16,-; No. 2. 10 6 ;

6Type, 5 each. Complete.
MOTOR BARGAINd, in midget. H.P. motors
for A.C. or D.C. 200/230 volts, 1/110th
M.P. D.O.T. type totally enclosed N.B.
('over 2,000 revs. at a price never before
offered ; 7/6 only. Next larger G.M.No.

2 type high speed 1100th H.P., 4,000
revs., 9/6. Larger still 1145th H.P. Model
G.E. No. I, 19/6. All as new and first rate
for model driving or light duty.

VIBRATOR BATTERY SUPERSEDER,
with metal rectifier. for 11.T, from
your 2.vot battery. 3 output volt
toppings. A boon to those who are
riot on the mains.

CT p Reduced from 23 15s. m sale price 37,6.
MICROPRONES.-New models, hi;h efficiency, low price,. The fame=
W.E. Button type Microphone, 11-. Na. 11 Hand or sling mikes, solid
bukelite body, 5/.. Super midget Table stand Bakelite mike with trans-
former in have memAransveree, worth a guinea, 10/- only. The well-
known W.W.II table mike with square bakelite case, lilted switch and
transformer; and detachable bronze table stand, 12.6.
MOVING COIL MIKES. -Torpedo moving -roll mike, model T.M.,
reeds no battery, directional correct frequency response, Ideal for P.A. 
end recording. 55/-. Table stand, 7/6. Trarot., 79. Fameh type ditto,
a very robust and handsome fd/C mikS736/-; with table stand.,
42,6. Trrinefornier. 71.
P.A. HORN SPEAKERS. -Emerson Tony
Correct Horn and Slings, as dim. New Perm.
Meg. M.C., 15 watts Ithout distortion, 241u
Flare, 40in. long, 26181-.
Teeny and Marooniphones, P.M. Short Horn
Model P.A., 12-15 watts, ne . new. 30in.
111;11 Power P.M. Speakers with Aluminium
Horn for van top ; handles 30/40 watts, £9.
MAINS P.A. A/IPIJITERS.-Poi pure sound amplification and Recording.

Complete and cased, not naked chassis. Special
Bargain, proferodonal portable 5/6 watt Amplifier,
A.C. or D.C. in covered cabinet with handle 20 lb.
weight only. Ideal to. singer, entertainer or
gramo., only £8. Mike preamplifier, Philips
2 -watt A.C. mains. in steel cam, only £3,
10 -watt steel eased Amplifier, quite new, 681.6,-

All these are complete with valves ready for use.
New Vertical Amplifier by Ardente, fins job. '20 watts pure output, A.C.
mains. uoropleo with valves. Bargain, 218.
BATTERY. -For email sal:de-stage work we hove oak ease 1 -valve Battery
Amplifiers, 15/-. OUTPUT TRANSFORMERS, 5 watt 25/1, 3/6.
MOTORS. Our well-known low-priced Dynamos, Motors and
Motor -driven appliances for D.C. and A.C. 50 cycle supply are a
special line. Fractional horse -power Motors for driving small lathes,
blowers, drills, polishers, tine projectors, etc., from 10s. 6d.

ELECTRADIX RADIOS
218, .Upper Thames Street, London, E.0.4

'Phone : Central 4611

CHOKES & TRANSFORMERS,
/lode under the diree, pervision of N. Partridge and personally
guaranteed to be of the highest Electrical and Mechanical Efficiency
Set Manufacturers andthe Trade who are interested in Reliableand cool
morkin2 Tionsforniers with a Super Safety Factor Margin are invited

to write for full technical details and pricers
./R28 TO P.A. DEALERS. The
PARTRIDGE P.A. MANUAL. Valuable
Information on Amplifier design, Equipment
and service is yours for the asking. WRITE.
TO -DAY.
CONSTRUCTORS can obtain this urnual
for 0/0.

N. PARTRIDGE, B.Sc., A.M:I.E.E.
KING'S SLOGS., DEAN STANLEY ST.,

LONDON, S.W.S.

NEW VAM BARGAINS
Two 14.0.8 and one Output Pentode
(IA4E, 1134E, 2101) new, makers'
cartons, 3 waive -holders, data

Listand circuit diagrame.
35/-. BARGAIN, 6/0.
Amazing offer for
Servicemen and
Construe -
tors.

deed NOW for
British Maims and

Battery Valve Replacement
Chart. (All types.) Also FREE

Short -Wave book and bargain Radio lists.
SENSATIONAL REDUCTIONS.

NEW TIMES SALES CO. ronilvon,)E.V2ttset

COMPONENTS -SECOND-HAND,

CLEARANCE, SURPLUS, ETC.

R
TELEPHONE: Holborn 4631.

RADIO CLEARANCE. Ltd., 63, High Holborn, W.C.1.
open the New Year with special offers of brand new

receivers and components, etc., maintaining their reputa-
tion as the leading Mail Order House for surplus radio.
** *

ACE Model AW563 6 -valve All -wave Superhet Receiver,
fatted automatic tuning, providing choice of 5 stations

instantly at the touch of a Mitten, 3 wave -bands, mains
superhet for A.C. mains only, 200-250 volt, British Octal
valves are fitted as follows, pentagrid, frequency changer.
band-pass coupled to H.F. pentode, I.F. amplifier, double
diode valve, providing delayed A.V.C. and detection, fol-
lowed by pentode L.F. amplifier coupled to power pen-
tode output valve (3 watts undistorted output), provision
for gramophone pick-up and extra loud -speaker, floodlit
glass tuning scale calibrated with station names and
wave lengths, cathode ray tuning valve and wave -band
indicator, special slow motion tuning device, two-tone
bentwood highly polished walnut cabinet, wave range
19-50, 200-550 and 800-2,000 metres, brand new listed
12 gas.; our price £5/19/6 to clear.
* * *
IMMEDIATE Delivery Now Offered of

BRITISH Belmont 8 valve Plus Magic Eye All -wave
A.O. Boom bet Chassis. 4 wave -bands, two short.

medium and long, fitted latest Milliard octal base Ameri-
can typo valves. Brief specification : Short wave 6-18
metres (covers television sound), short wave 2, 18-50
metres, medium band 200.550 metres, long 900-2.000
metres. Valve combination 6K7. Pre 6J7 oscillator.
6J7 mixer, 6K7 I.F., 6Q7 (DDTI detection. A.V.C. and
first L.F. two 6F6s parallel output. 5Y3 rectifier, plus
605 Magic Eye visual tuning. handsome dial, station
names etched on glass; controls 2 -speed tuning. volume and
on/off, combined variable tone control and selectivity
switch wave change plus gramo. switch. Size of chassis.
131/2in.x 10in.x3in. Supplied complete with valves,
escutcheon, knobs and chassis bolts. but less speaker;
£51191 6 each.

COMPLETE Receiver in Handsome Walnut Cabinet,
details as above, complete with speaker; £717 each.

* * *
DECCA 6 valve 3 Wave -band Battery Chassis. fitted

complete with Mazda and Osram valves, QPP out-
put; these chassis give a sparkling performance on all
wave -bands, and are the product of a well-known manu-
facturer; complete with valves, £3/3 each.
***

B.1. 25 Mid., 25 -volt, wire end tubulars; 6d. each.

BA. 4 Mfd., 200 -volt, wire end tubulars; 10d. each.

* * *
PLESSEY Rotary Switches, make and break Yaxley type,

18 contact; 4d. each.
PLESSEY Rotary Switches, make and break Yaxley

type, 6 contact; 3d. each.

** *
IjUGE Purchase Plessey Mallory Electrolytic', at the
-1.1. following special prices.
8+4+4+4 Mfd., 570e. working, +4 mid. 300v. working,

metal case, size 2%in. x 1%in. 41/ein., ,ornmon nega-
tive; for E.M.I. replacements, etc.; 3/- each.

16+8 mid.. 470v. working, can neutral, common nega-
tive; 2/2 each.

8+12+2 Mfd., 500v. working, +2 mtd.. 250v, working,
cardboard type, wire ends, common negative; 2/ -

each.

24 Mid.,. 450v working, can type, can negative; 1/8

Mfd., 475v. working, ditto; 1/6 each.

16 475r. working, can neutral, separate nega-

Q +8+2+1 Mfd., 450v. working, cardboard type, wire0 ends, common negative; 2/3 each.
Q Mid., 450v, working, +16 mfd., 350v. working. can
0 type, common negative; 1/6 each.

MIdL, 450v. working, +16 mid., 350v. working, ditto,
1/6 each. (Neutral, can common negative.)

6 Mfd., 450v. working, -1-4 mid., 450v working. common
negative, cardboard; 1/2 each
Mid., 450v. working, can type; 1/- each.

8

6
8
60 Mid., 150e. working. can type; 1/- each,

50 Mid., 12e., wire end tubulars; ed. each.

25 Mid., 3 -volt working, tubular, wire ends; 6d. each.

Mid., 350, working, can type; 1/5 each.

**
y AXLEY Type Switches.

MYPE No. 1587 2 pole, 5 -way, 4 bank, 91kin. overall
-E length, lin. shalt; 2/6 each.
TYPE No. 1575, 4 pole, 4 -way. 3 bank, 6%in, overall

length, 11,4in. shaft, 2/- each,
TYPE No. 3077, 2 pole, 2 bank, W /C and R.G switch,

4in. overall length, lin. shaft; 1/6 each.

RADIO Clearance Bargains Continued on next page.

M.R. SUPPLIES
Announce to discriminating buyers a further selection of interesting
bargains. 11 pays you to read our lists carefully -every item Is a genuine
opportunity and your complete satisfaction is assured. Latest AMERICAN
" COLONIAL ° CHASSIS (AC. 100/250 v.) Superb 9 -valve superhet,
tuning from 6 to 2000 metres In five bands. Gets the Television moan&
Magic -eye and hand -spread indicators. Full AVC, pickup terminals. The
ideal modern radiogram unit with Sin. by Ilin. multi -coloured dial. Com-
plete with 12in. auditorium speaker, brand new, £9166. This is
undoubtedly the finest chusis offer to -day.
CAR RADIOS. Every car owner should have this Pleaeure- We cite,
latest American model 6 -valve superhet, complact self-contained model
easily fitted to any car. Highly efficient station getter, suppreseorless.
Dimensions only 10110. by Ii,,. by kiln. Real opportunity, £4'18.'6.
TRIX AMPLIFIERS (made for Premier Drums). Operation A.C./D.C.
200,250 v. Output 6 watts. Auto.polarisation for carbon mike, providon for
pickup input. Ideal for Club,liall or Dance Band. Complete with speoker,
valves and all leads in strong portable cabinet (List 218). We have a few
5.11., perfect, at only 66'16/, Suitable Transverse Current mike, 25/-,
folding chromium floor stand, 25/-.
EDISWAN " Tunger " EMERY CHARGERS, Good rims for those
who applied too late for previous parcel. New or as new and maker -
guaranteed. Multi -circuit type, 200'250 v. AC., output 5 -amps. at
30 volts, capacity 00 cells. In steel cabinet with ammeter. (Current Het
price 12 gm.) Five only at £540'- each nett cub.
ELECTRIC MOTORS. A few S.H., perfect " Century " Repulsion Induc-
tion AA'. `200'250 volt, Iiith h.p., 1,400 r.p.m., fin. spindle, finest make
finest type, 35'-. Also I h.p. Universal AC,'DC, 47/6.
G.E.C. GRAMOPHONE PICKUPS, sensitive armature typo, complete with
arra (18'6 model), brand new, 66. Also Rothermel PIEZO-CRYSTAL
PICKUPS, a revelation in reproduction, Std. model, 23 6. De Lam
model, 37;6. Rothennel PIEZO-CRYSTAL REPLACEMENT HEADS
for Collard or Garrard Anne (please state which), 23/6.
NEON TRANSFORMERS (Foster). Also imitable for cathode ray. OR -
filled, 12,000 volts 30 ma., second-hand. perfea, Also 9,509 volt, 22°-
VALVES -VALVES (New -ex -Liquidated Radio Manufacturers).'
TUNGSRAM, P1311. H1,13. DDT/13,1113y one, 411. IlL4 (plus), gat.
HIVAC BATTERY VALVES, D,210, 2/3 ; DDT/215, VP/215S, 3/11;

10

DINGRHEOSTATS. "Safety First" pattern, totally enclosed with
hushed cob).- entry, laminated brush contact, smooth action. Capacity
100 watts. In following resistances, 5811, 400, 100, 26 or 10 ohms. Any

MINIATURE P.M. H COIL UNITS, 3 -inches diameter. 15 -ohms imped-
ance. Perfect M Coil mikes. Ideal for intercommunication, 911. Also
Philco (Magnavox) P.M. Speakers, tlin. die., Complete with transformer,
1143.
DRAWING INSTRUMENT SETS. Precision made, brand new, alalut
one-third list price. Complete set of 12 piece (including three spring -
bon -s), in 6veB6e.t lined cam, au. Also Sutter -set, 14;8, and students
pet,

ROTARY CONVERTERS, E.D.C. Complete in silence cabinet with r.11 -
wave radio filter. Input 220/240 D.C. output 230 v. A.C., 180 'watts, in
Perfect condition, ae new, 26/18/6. Akw E.D.C. Converter only, Input
2:10 v. .1).('., output 220 v. A.C., 1,000 watts, with starter. g9/143'...
Westinghouse, kaput Ill) v. D.C., output 110 v. A.C., 750 watts, Boao....,-
EX -GOVT. POCKET WATCHES, finest jewelled movements, whole-ph S.
and 2 -plate. cost over t3. Remarkable bargain, 50 only, at 186.
WIRE -WOUND RESISTORS (Standard). On porcelain bobbins 11 lin.
16, 60, 85, 110, 1211, 150 and 200 ohms. Ideal for bias, meters, etc.,
capacity 15 watt., 64. each, dozen, or 176 for 50 assorted.
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. precision made with
machine cut gears. long -life rotor bearing, spindles for hours, mins, and
sees., drive from 2 to 151n. hands. 200.'250 v, 50 cycles. Supplied by us
to large users all over the world -finest movement extant, and one of
our most popular offers, 16.6. Chromium Hands for 7/10in. clock, 2.3 ;
for 11 14in. clock, 3.6 per set of three. Chromium Numerate (spike fixing),
22 ram. for 8, Min clock, 5'3, 34 rum. for 11,141n. clock, 6.'6 set.
Any article sent on five days' approval against remittance. Order with

confidence.
M.R. SUPPLIES, 68, New Oxford Street,
London, W.C.1. (Telephone : MUSeum 2958)

A DIOMART=RIMINI=
THE SHORT-WAVE _SPECIALISTS

SPECIAL OFFER ! I

Fully shrouded Transformers by America's largest manufac-
turer. While they last.
All 230 v. primary and fully impregnated.
17260-4001400 v, 150 m1A.. 6.3VCT. 4A. 5V3A 1216
T7236-3751375 v. 120 mIA., 6.3VCT. 4A. 5V3A 1016
T7326-3501350 v. 100 mIA., 6.3VCT. 3A, 5V3A ... 816
T7307-350/350 v. 80 m/A., 6.3VCT. 3A. 5V3A
17000-3201320 v. 80 m1A., 6.3V4A. 5V3A ... 716
T464919-I0V4A Primary Tapped 110-250V. 516
Chokes Interleaved and impregnated : 20 Hy. 500 ohms 100
mIA., 4111 ; 15 Hy. 250 ohms 60 mIA., 1111.
'MAW DUTY Maim Transformer, worth CV-. 350-350, 159

4 y., 2.5 a., CT, 4 r., If a., CT, 126; 300-300 v., 80 m/A., 4 v., 3 a.,
CT, 4 v., 2 a., CT, 6.6. Slowing Coil Speech Transformere. 1/11.
GANG CONDENSERS with Airplane Dial, and 804. Cost i5/-; few

only, 4'11 ; 2-21ing with Airplane dial, 3;11. Utility, 7/6. Hien:,
3.9.

W.B. Sin, PERMANENT MAGNET SPEAKERS AT ONE-THIRD COST.
Extension Type (no Transformer), 76. Standard Type (with Transformer),
1256... Ein,e.7413ise,1.8", 1,200 ohms with Transformer, 611. L.T. Rectifier,

PIIIHBAciE
Wire, yds.. 6,1., heavy, 91 Resin -cored Solder, Oft,

6d.; Screened Flex, single, Bd. yd. ; twin, 9d. yd Assorted Solder
Tags, (id. packet. Humdimmem, 6d. each.
centrals)) pots, all sizes, 19; witched, 2/-; tubular glass !uses, 21.
Millianurraters, 0-25 ma., upwards, 5-9 ; Super, 6;9,
OUR NEW 66 PAGE MANUAL, packed full of valuable
information, Post Free, 79d.
THE NEW RAYMART CATALOGUE shows dozens of
New Short-wave Components and Is yours for lid. post free.

VALVES.
-We are now able to offer a complete range of replacements,

showing a saving of over 50 per cent. Quotations on receipt of types
required. Quantity Discounts M Service Engineers.

RADIONIART Telephone:

GSNI (Birmingham) Ltd.
MIDIand 3254.

44, HOLLOWAY HEAD, BIRMINGHAM

Mains Transformers as specified for 11,
Wireless World High Quality Communi-
cation Receiver Type WWSI-45/-.

W. BRYAN SAVAGE LTD.
Westmoreland led., London, N.W.o. 'now Colburiale 7131.

The Wireless World Diary for 1939. Is. 6d. net. Post free is. 7d.
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COMPONENTS -SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

ADIO CLEARANCE. Ltd., continuing bargains in
.1-4. components. etc.***

T. Vibrators, 5 -pin type with base, 12 volt input;
-1-1 5/11.

BOLA P.M. Moving Coil Speakers, .Thin. cone, Universal
transformer; 12/6 each.

WEARITE Smoothing Chokes, 150 ma., 40 Henries,
500 ohms, fitted wire ends; 10/6 each.

WEARITE Smoothing Chokes, 80 ma., 30 Henries,
500 ohms; 7/-.

BRADLEY' Ohm Volume Controls, wire wound, with
switch, 600,000 ohms, 8d, each.

CENTRALAB Volume Controls, with switch, long
spindle, 1,000. 5,000, 10,000, 25,000, 50,000.

250,000, 500,000, 100,000; 2/3 each.
** *

LISSEN L2D. Valves, brand new. boxed; 6d. each.

LISSEN B2 Valves, brand new, boxed; 1/- each.

LISSEN B220 Valves, brand new, boxed; 2/6 each.

* * *
POLAR N.S.F. 1 watt Resistances, all sizes up to 2

meg; 31/2d. each, 3/- dozen.
(1111ADAM FARISH Ceramic Short Wave Valveholdcrs,
V-4 4 -pin only; 3d. each.

** *
SPECIAL Offer Plessey Slow Motion Drives.

TYPE 1841/1125, size of dial 5in. square, dual speed
friction drive, two bolt fixing; 2/- each.

TYPE 1393, size of dial 4in.x5in.. single speed friction
drive, two bolt fixing; 1/10 mach.

TYPE 1510. size of dial 4in-x5in., single speed, two
bolt fixing; 1/10 each.

TYPE 2077, clock lace dial, two -speed, separate in-
dicators, size of dial 5in.x5in., two bolt fixing to

chassis (hour and minute hand type); 4/6.
TYPE 2806, friction drive, sipe of dial 8in.x3in., over-

all height 8in.; 2/- each.
TYPE 1825, single speed friction drive, two bolt fixing,

size of dial 51/gin.xrtiin.; 2/- each.
ILL The Above With Plain Unpriuted Scales Only.

* * *
BULGIN S.P. S.T. Twist Switches (on -off); 10d. each.

BUI.GIN D.P. S.T. Twist Switches; 1/- each.

rrli R1E, 500,000 ohms only, volume controls, with
-LA switches; 1/6 each.
ALL Other Lines Previously Advertised Still Available.

A 1.L Orders to the Value of 5/- Post Free, under this
amount reasonable postage must be included; c.o.d.

orders will be definitely refused for value of less than
51-; enquiries lt/gd.. stamp it reply expected. Hours of
business; week -days 9 a.m. to 7 p.m.; Saturdays 9 a.m.
to 1 p.m. Postal rates as above apply to the United
Kingdom only, orders for Ireland and abroad must
include sufficient postage to cover whatever the value
of earns.

RADIO CLEARANCE, Ltd., 63, High Holborn, WC.1.
Telephone: Holborn 4631. [7973

PREMIER SUPPLY STORES.

PLEASE See Our Displayed Advertisement on page 5.
[0488

3IN. Oscilloscopes from 4 gns.

ALL Lines Previously Advertised Still Available.

LONDON'S CENTRAL RADIO STORES, 23, Lisle St.,
Leicester Square, W.C.2. (Gerrard 2969). [8128

RADIO SUPPLIES Have Great Pleasure in Offering a
Limited Number of

COLONtEL 9 -valve Chassis, with speaker, brief specifi-
cation. 9 octal base valves, 5 wavebands, 6-2,000

metres. twin ILF amplifier, preceding frequency
changer, 1.F. amplifier, D.D. triode and 2 beam power
output valves in push-pull delivering 12 watts into large
magnavox 12in. auditorium speaker, electron eye tun-
ing indicator. The finest receiver made, will satisfy the
most discriminating listener for range and quality; special
off,. £9/10.
1 Oily Brand New 1939 Portadyne Radio Gram, all -

w _re, 5 valves, list price 23 gns.; our price £10/10.
A suitable amount must be included to cover postage.
Tat OLA Bin. P.M.'s with 10 tappings, transformer, boxed;

9/6.
COLLARO Auto -record Changer, boxed; £4115.

RADIO
SUPPLIES, 22, Faraday Avenue, Manchester.

R8. Tel.: Col. 1261. [8114

VAUXTIALL.=Hivac valves. entire range, new prices.
full discounts. Polar horizontal station scales, 1/-.

VAUXHALL. -Guaranteed A.C. electric clocks, first class
manufacture and finish; from 13/-.

VAUXHALL. -2 -gang 3 -band 465k/c superhet coils,
complete terminals, waveuhange switch; 15/3.

VAUXHALL.-T.C.C. dry 8 mfd., 2/6, 600v. aluminium
containers; T.C.C.600v. dry, cardboard containers,

6 mfd., 1/9; 8 and 8. 3/-.
VAUXHALL UTILITIES, 163a. Strand, W.C.2. Ask

for free list. Post paid 216 and over; c.o.d. 5/ -
Minimum. [8117

GALPINS
ELECTRICAL STORES

75, LEE HIGH RD., LEWISHAM,
LONDON, S.E.13

Telephone : LEE GREEN 5240
Terms Cash with Order or C.O.D. Charges Extra.

BARGAINS FOR ALL
HIGH -VOLTAGE MAINS TRANSFORMERS for
Television and all test purposes. Primary, 200,240 volts,
50 cy., I -phase outputs, 10,000 volts 10 in amps.. 1516,
post 1'3. Another with 5,000 and 7,000 volts at 3;5 m/A..
10/6, post 1/-. Another 5,000 volts 3 rnfamps., 7,'6, post 1,-.
(Note: All these Transformers are as new.)
EX -NAVAL 1 -VALVE BUZZER WAVEMETERS,
200/24,000 metres. Complete in solid teak case. Size
15 x 10 x 8 (less valve). Tuner unit enclosed in copper tank
(Sullivan high note buzzer). Price, 7;6 each, C forward.
Not sent C.O.D.
ELECTRO-DYNAMIC ROTARY CONVERTOR, D.C.
to A.C. 220 volts D.C., 150 volts, 50 cy., I -phase at
400 watts output, in *good condition, 60'-, C, F. Another
maker, Crompton,' IN kW., 200 volts D.C. input,
150 volts A.G. output, 95/. C;F. Transformers supplied
to step-up output voltage for 400 watts, 17;6; 14 kW.
35, -. Fully guaranteed.
E. TURNER AND WESTON MOVING COIL m A.
METERS, 2in. dial. Model 501, 0 to 5 rit'A., 12 6 ;
0 to 50 MA., 12/6. All fully guaranteed.
MOVING COIL METER MOVEMENTS for recali-
brating into multirange meters. Low m A. deflection.
2)in. dial, 5/- each ; 4in. and bin. dial, 6;. each. Post 1 -.
(Note All these meters are by good makers -Elliott,
E. Edgcumbe, etc.)
MAINS TRANSFORMERS, all fully guaranteed, for
200,240 volt, 50 cy., I -phase input; outputs, 1 to 5 volts
at 1,500 watts, 45/- ; ditto, 5 volts at 2.500 watts, 65:- ;
ditto, from 10 to 220 volts in steps of 10 volts at 3,500 watts,
75 ; ditto, 2,000/012,000 volts 150 m A. and 2 L.T.
tappings. 22/6; ditto. 3-4 and 75 volts at 650 watts, 17/6;
ditto, 5 to 20 volts in 6 tappings, 1,250 watts, 40,'.; ditto,
200-400 and 700 volts twice at 200 watts, 20/- ; ditto.
1,000-1,500 and 2,000 volts at 200 watts, 20'-; ditto,
3-5 and 8 volts, 2.000 watts, 60/- ; ditto, 2-4-6 and 9
volts, 1,500 watts, 45/... All above double wound. Voltage
Changer Transformers, 100/120 volts to 200'240 volts or
vice versa. Auto wound. 250 watts, 17,6; 500 watts,
251. ; 1,000 watts, 35-1,500, 45/-. Another 200 volts to
250 volts at 12 kilowatts, 90/-. All carriage forward.
X-RAY SPARK COILS, 1001200 volts A.C./ D.C. 10 -inch
Spark, slightly damaged ebonite, 25;. each, C, F. Also a
few only brand new in teak case, 10 -inch, 45/. ; 12 -inch,
55/-. Condensers to suit primary, SI- each. X -Ray Tubes,
7 -inch, as new, 12;'6 each. Packing free. CiForward.
EX-G.P.O. GLASS TOP RELAYS, Type B. Useful
as Keying Relays, 51- each, post 6d. Also a few only
that need points which are easily fitted, 2/6 each, P/F.
Silvertown Galvanometer. reading 80/0/80. 51/. each, post 6d.
BATTERY -WORKING DESK TELEPHONES, 111-
a pair, 1'6 post. Ex-G.P.O. Pedestal Telephones with
auto dial, 51- each, post 6d. - without dial, 3/6 each, PIE.
Wall Type with auto dial, 66 each, post 9d. Telephone
Wall Boxes, consisting of A.C. Bell and Microphone Trans- -

former, 2/- each, P, F. Automatic Dials, numbered 0 to 9,
1 9 each, P,'F. Microphones, useful as home broadcasting
mikes, 2'- each. Mike Transformers, 13 each. G.P.O.
Hand Generators, 3,6 each.
CHARGING DYNAMOS, all shunt wound and fully
guaranteed, 200 volt, 15 amp., 1,750 r.p.m., 95/- ; 200 volt,
8 amp., 1,750 r.p.m., 75/-; 100 volt, 15 amp., ;
70 volt, 30 amp., 1,750 r.p.m., 85/-; 20 volt, 8 amp., 27,16.
Automatic Cutouts, suit any dynamos up to 10 amps..
5'6 each. Switchboard Volt and Ampmeters, 4- and 6 -inch
dials, all good makers, 12;6 each. (All dynamos carriage
forward.)
ELECTRIC LIGHT CHECK METERS for sub -letting,
etc. 200/250 volts, 50 cy., 1 -phase. 5-10-20 amps., 6i.
each, post 1/-. Shilling Slot type, 5 and 10 amps., 15/ -
each, carriage II-.
WESTINGHOUSE RECTIFIERS (secondhand) but
fully guaranteed. 500 volts 250 m/A., in voltage doubler
circuit, 17/6 each, post 1/-. 100 volt amp., 15/. ; 50 volt
11 amp., 17/6, post 11-. 12 volt 100 m/A. Instrument
Rectifiers, 2/6 each.
MAINS CONDENSERS, all guaranteed. Standard
Telephone, I mf. 400 volt wkg., 4 for 1/.. post 4d. or in
lots of 100, 12/6, post free. IVIMrhead I mf. 1,000 volt
wkg., 1/- each, post 6d. Philips I mf. 4,000 volt wkg.,
4 6 each, CF. Dubilier Block Condensers, 4 >: 2 2 mf.
300 volt wkg., 2'3 each. T.C.C. Dry Electrolytic 8 mf.
200 volt wkg.,9d. each
TRANSMITTING FIXED CONDENSERS, Dubilier,
005 mf. 30,000 volts in oil, 10/6 ; 00055 mf. 10,000 volts,
7 post 1/-; 001 mi. 10,000 volts, 7'6, post 1 ; 0022 mf.
20,000 volts, 101.-, post 1/-. Also a T.C.C. 003 mf. 50.000
volts, 17,1, C'F. Sullivan Transmitting Variable Con-
densers in glass tank, large brass vanes. 10,000 volts,
001 mf. and 0005 mf. 7/6 each, post 1/6.
STANDARD TELEPHONE TWIN BELL WIRE,
23 S.W.G. enamelled tinned copper and braided (new),
150 -yd. coils, 5'- post free. Also S.T. Copper Screened
Wire, highly insulated, 23 S.W.G. enamelled tinned
copper, approx. 100 -yd. coils, useful as television lead-in,
4/6, P/F. Rubbered-covered Flex, 23,36, in 100 -yd. coils,
3/6, post 6d.
ZENITH WIRE -WOUND RESISTANCES (Vitreous).
.6 ohm 10 amp., It ohm 6 amp., .154 ohm 8 amp., 5 ohms
2 amp.. 6 ohms 55 amp.,!all 9d. each, post 3d. ; 2,500 ohms
170 m/A., 10,000 ohms 50 m/A., 5,000 ohms 170 m/A.,
255 ohms 500 m/A., 750 ohms 170 m/A., all at 1/- each, post
3d. Also a 4,000 ohms resistance wound on mica, carry
100 rn/A. 1;6 each.
HOT WIRE AMP METERS by well-known makers,
0 to 1.2 amps. 12/6; 0 to 2 amps. 10;6. Also a few only
25 moving coil movements, need slight repair, 2;6 each.

COMPONENTS -SECOND-HAND,

CLEARANCE, SURPLUS, ETC.'
R'CALL'S RADIO, 280, High Holborn, London, 1V.C.1,

offer new goods at knock -out prices. Note. -All post
free.
VARIABLE Condensers. -Plessey small two- and three -

gangs screhned with trimmers, Midget twin. semi
screened; all 2/9 each.
SATOR Volume Controls, 1/4 meg. with twitch, 10,000

with switch, 5,000 with switch, 5,000 sire hoond
less switch; 1/3 each or 6/6 dozen.

.1. Eleetrolyties, 12X8x50, 350y. 12v. peak, 1/3; Fee-- rantii midget 4x4, 1/3; Ferranti 8-x8 500v., 1(6;
Plessey 30x8x2 350v., 1/6; Zenith A.C./D.C. 3 amp.
resistances, ex Ferranti 550 ohms, tapped 330/70'100,
1/4 each, 9/6 dozen.
A C./D.C.. Insulated Resistances, .3 amp.. 670 ohms orA 150 ohms, tapped, 2/- each; Polar VP drives, less

escutcheons, 2/-.,
SALE. -Last few sets iron core superhet coils, R.F. or

band pass with coil details, padder values, 5 chits,
including 2 1.F.s, 5/9. Note.-465K.C. 2 -band.

AMERICAN Type Valves, 80 42, 43, 6a7, 6d6, 6c6,
12z3, 46, 57, 2/3 each; 6B8g, 6G5, 6K7g, 5Y4g,

25L6, 3/3 each; sockets, 4-, 5-, 6-, 7 -pin, 4d. each, 3/ -
dozen.

.I. Tubular Condensers, new stock, 4 mid. electrolytic,
- 200v. peak, 6d. each; B.I. 0.05 tubulars, 350v.-wkg.,
1/3 dozen or 4/5 half gross, 6/6 gross; B.I. 0.25 tubulars,
2/- dozen.
QATOR Silver Mica Type Condensers, .0001, .0002, .0005,
KJ 1/3 dozen; Sator tubulars, 1,500v. test, .001, .002,
.003, .005, 1/3 dozen; .01, .03, 1/3 dozen or 4/6 half
gross, 7/6 gross.

HAA1MAPLUND Midget 30 mm. Trimmers, Paxolin,
119 dozen; top cap thimbles, 18 for 1/3, 3/9 ball

gross; clip on bulb holders. 1/3 dozen, 4/6 half gross,
6/9 gross.
SPEAKERS; pairs brand new, elliptical cone -speakers,

made by first call class firm, quality of reproduction
outstanding, push-pull pentode transformer, fields 325 °lint
for smoothing choke, 8,600 as bleeder, circuit available.
handle 10-15w.; 14/- pair. [8017

AVOMINOR., 30/-, Crystals: Q.C.C. 7260ke, ,101-
125kc, 4/-; Hallicrafter 465 kc, 15/-; B.T.H. N.A./

P.U.. 15/-; A1,6, 8/6; U.T.C.VM2, 25/-; OP4C(15-1), 6/6;
PX25s, 5/-; Tunsgram, P60/500, 7/6; 6L6s, 3/-;
write bargain list. -Berry, Tudor House, Pinner Hill ltd.,
Pinner. [8124

Wanted
WANTED. -Capacitance and inductance bridge or com-

ponents, condenser microphones, acoustical test
apparatus, good recording equipment. -Details of offers
to 'P. S. Littler, Dept. of Education of Deaf, The *Univer-
sity, Manchester. [8100

WE Buy for Cash All Types of Modern Second-hand
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., 238, Eus-
Ion Rd., London, N.W.1. 'Phone: Euston 3810. Note
new address. [8112

ELECTRIC DRY SHAVERS
111aa EM1NGTON, Shavemaster, Packard, Rabaldo and

Manley. -'Trade enquiries to Leonard Heys, 36, Henry
St., Blackpool.

ELECTRIC Dry Shavers, A.C./D.C., 200-50 Ev°o6l It s3,

"Minute Man," list Price £2/10; our ri£1 /10,
complete with leatherette case, one year's guarantee; send
for details; trade supplied.
TTENRY'S, 72, Wellington Av., Stamford EN.1058.

'Phone: Stamford Hill 2907.

MISCELLANEOUS
CIIEAP Printing. -1.000 billheads, 3 / 6; sample free.-

Creteway Press, 18, Buxted, Sussex. [8027

G.P.O.
Engineering Dept. (No experience required.)

Commencing .£3/13 per week; age, 18-23; excellent
prospects -Free details of entrance exam. from B.I.E.T.
(Dept. 574), 17-19, Stratford Place, London, W.I. [7989

EVERY Radio Dealer Who is Not a Regular Reader
of " The Wireless and Electrical Trader " should

send his trade card at once for a specimen copy and full
details of the " Trader " Services. " The Wireless and
Electrical Trader" has the widest influence, the largest
weekly circulation, and is read by all the leading manu-
facturers and traders. Trade only, 15/- per annum,
post free. -Published at Dorset House, Stamford St., Lon-
don, &E.1. [0615

PATENT AND TRADE MARK
AGENTS

CEE d Co. (II. T. Gee, Mem. R.S.G.B., A.M.I.R.E.,
Estb. 1905), 51-52, Chancery Lane, London, W.C.2

(2 doers from Government Patent Office). Ilolborn 4547
(.) lins). handbook free. [0001

EXTENDED PAYMENTS
T ONDON RADIO SUPPLY Co. (Established 1925)

4 Supply, on convenient terms, components, accessories
and sets,.any make; 10% down, balance over 12 months;
send for list of requirements. -11, Oat Lane, London.
E.C.2. [0337

TUITION
-ADIC)

Training.-P.M.G. exams. and LEE. DiplomRa;
prospectus free. -Technical College, Hull. [0611

OUR. Recommendation is Requested for More " R.T.I."
Trained Engineers; postal and private tuition; par-

ticualrs free.-R.T.I.G.B., 40, Earl's Court Rd., London.

8111GUARANTEED Posts -Complete wireless training;L
ship and shore services. Television. Day, evening

and postal. Boarders taken. Prosp. free. -W., London
Radio College, Grove Park Rd., W.4. (Chiswick 3244.)

[0580

" Wireless Servicing Manual," Fourth Edition. Price 51. net. Post free 5s. 5d.
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for IMMEDIATE DELIVERY of

REPLACE ME NT
TRANSFORMERS

At the other end of your
'phone is a complete
Transformer Replace-
ment Service. Inter -
valve, Parallel Feed,
Class 'B' Driver Trans-
formers, Chokes andLoudspeaker Out-
put Transformers and
Chokes-instantly at
your service.

OUTPUT TRANSFORMERS.
EX. TYPE I -for 1 to 2i ohms imp. speech coils.
Ratios, 44 : 1, 66 : 1, 88 :1 and P/P for super power
and small power valves, Mains and Battery Pentodes,
Class ' B' and Q.P.P.' Terminal Model (as
shown) 7/5 each. Service Model with soldering Tags breach
EX. TYPE 2-for 8 to 15 ohms imp. speech coils.
Ratios, 20 : 1, 30 : 1, 40 : 1 and P/P for super power
and small power valves, Mains and Battery Pentodes,
Class B' and Q.P.P. Terminw Model (as A
Mown) 7;0 each. Service Mods with soldering Tags 7/ each

OTHER RATIOS TO SPECIAL.ORDER.

GOODMAIM
TRANSFORMER SERVICE

Send for List.
GOODMANS INDUSTRIES, LTD.,
Lancelot Road Wembley, Middx. 'Phone : Wembley 4001.

faOR THE
RADIO SERVICE MAN,
DEALER AND OWNER
The man who enrolls for an 1. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we wont to show our
students how to apply that training in
practical, every -day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

)ept. aap, .nternationa. buildings, Kingsway,
London, W.C.2

Please explain fully about your ,ns ruction on the
subject marked X.

Radio Engineering Radio
Radio Servicing Television

you wish to pass a Radio examination, state
it hare..,
Name
Address

A.C.S. RADIO

Age

oilers the finest selection of
Communication Receivers and
Equipment. National, Rath -

craters, RME, Howard and Nammarhind Receivers. All types o:
Tubes by Raytheon, Taylor, RCA, Dynan, Eimae, National Union, as
well as all receivins types at lowest prices. Eidson and QCC Crystals
and Holders, r.11 Eddystone components and Ramrad " lines.
Microphones by Shure, Amperite and Brush Keys. Meters and
Transmitting equipment of all kinds.

Send for descriptive catalogue to:-A.C.S. RADIO (G2NK),
16, Gray's Inn Road, W.0.1.

Telephone: HOLBORN 9894-5.

REPAIRS AND SERVICE
"

SERVICE with a Smile.-
AMERICAN Valves, spares, linecords, rewinds; repairers

of all types of American and British receivers.-
F.R.I., 1.td., 22, Howland St., W.1. Museum 5675 [0434
VrETROPOLITAN RADIO SERVICE. - Guaranteed
-17-1 repairs to Anierican (Midget and Standard) and
British receivers.

MAJEST1C Service Depot -1.F. and mains trans-
formers rewound. American valves and parts; trade

supplied.-Metropolitan Radio Service CO. 1,021., Finch -
ley Rd., London, N.W.11. Speedwell 3000. [0435

LODD-SPEAKER Repairs, British, American,
make, 24 -hour service; moderate prices.-Sinclair

Speakers, Alma Grove Copenhagen St., N.1.
GUARANTEED Repairs Any transformers, choke,

motor armature, converter, dynamo, etc.; keenest
prices, immediate quotation, prompt dependable service.
-See below.

(LONDON TRANSFORMER PRODUCTS. Ltd.),
Willesden, N.W.10. Willesden 6486 (3 hues).

168EPOCH SpeakerReplacements, transformers, radiose9r2-
vice, American csmponents, cone assemblies supplied

from 4/a-N.R.T.S., 126, Elthorne Rd., N.19. Archway
1319. [7914

MAINS Transformer Service, Repairs, rewinds, or
construction to specification of any type, competi-

tive prices and prompt service.-Sturdy Electric Co., Dip -
ton, Newcastle -on -Tyne. [0516
SCOTT -SESSIONS REPAIR SERVICE.-All types of

receivers overhauled, rebuilt, repaired, including
American communication sets, W.W. Monodials, All -wave
Super -Seven. Variable Selectivity IV. etc.

SCOTT -SESSIONS REPAIR SERVICE, popular for 15
years from Land's End to John -o' -Groats; van col-

lection London area; immediate. courteous and skilled
attention to every instruction.
SCOTT -SESSIONS REPAIR SERVICE, Exchange

Works, Muswel Hill, N.10. Tudor 4101-2. [7497
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, Balhani Grove, London. Battersea 1321.

BAKERS.-Take advantage of 15 years' experience[0a3n9d4
send your next loud -speaker or transformer repair to

Bakers, the Pioneer Manufacturers since 1925; any make,
British or American, field windings. output and mains
transformer windings, speech coils, diaphragm assemblies.
etc., repaired and rewound equal to or better than new.-
Bakers Selhurst Radio, 75, Sussex Rd., S. Croydon.

[8049

BUSINESSES AND PROPERTY FOR
SALE, TO BE LET, OR WANTED
THE Wireless and Electrical Trader " is art essential

part of the equipment of every Wireless Trader; its
pages reflect the very latest turn of trade events, and it
is read by all the leading dealers and manufacturers, for
particulars of businesses offered or wanted. By subscrip-
tion to the trade only, 15/- per annum, post free.-Send
your trade card for specimen copy to Dorset House, Stam-
ford St., London, S.E.1. [0614

SITUATIONS VACANT
DRIVER -SALESMAN Wanted for Radio Dealers; must

be experienced.-Apply Norman Stanley, 45b, Wood -
grange Rd., E.7. [$120

WORKS Manager, with up-to-date experience of radio
manufacturing and assembly. required by firm in

the Home Counties, good salary for suitable applicant.-
Box 8819, c/o The Wireless World. [8095
JUNIOR Engineer Required for Assembly and Testing

Department Microphones and other Crystal Devices.
-Apply by letter, giving full details of qualifications, ex-
perience, and salary required, to Brush Crystal Co., Ltd.,
49, Clerkenwell Green, E.C.1. [8126

REQUIRED.-Wireless Engineer for service in India
with established air line; will normally be employed

at Bombay. Applicants should be experienced in both
maintenance and repair of aircraft wireless apparatus and
also possess air operating experience. Applicants must
possess current Certificates as follows: -
1. British 1st class P.M.G. W/T Operators' Certificate.
Ad. British 1st class Aircraft W/T Operators' Certificate

issuedby British Air Ministry.
THE Salary Offered is Rs.650-50-750 (£48/15-£3/15-

£56/5) per month plus conveyance allowance of Rs.50
(£3/15) per month with one month's leave with full
pay for every 12 months service completed. free passage
from England to India. Length of contract 3 years in
the first instance.-Applications to be sent in writing,
with full particulars of past experience, testimonials, etc.,
to Box 8745, c/o The Wireless World, [8065
REQUIRED, capable radio engineer, fully qualified and

with University training, having laboratory and
general engineering experience, particularly in aircraft,
transmitting. receiving and D.F. work. Previous experi-
ence essential. Only men with highest qualifications need
apply.-Box 8841, c/o The Wireless World. [8102

WIRELESS.-Experienced
radio and gramophone

salesman with technical knowledge required for
department in the East. Four years' agreement, passage
paid. Age about 30.-Write, giving full details, age, ex-
perience, remuneration required, to Box 690, Leathwait
and Simmons, 1-4, Copthall Chambers, E.C.2. [8096
aurGIRIIF..A.D and Co., Ltd., require an experienced

Sales Engineer with thorough knowledge of the com-
munications and electrical industries and educational estab-
lishments; applicants must give full details of previous
experience and employment anti state age and salary re-
quired.-Muirhead and Co., Ltd., Elmers End, Beckenham,
Kent. [8099

BOOKS, INSTRUCTION, ETC.
AMERICAN Valve Data.-The new 200 -page Raytheon

Valve Data Book gives full characteristics and appli-
cations of all types of American valves; invaluable to all
servicemen; post free 2/3; abroad 3/ -.-Leonard Heys. 36.
Henry St., Blackpool. [0594

LEARNING

EARNING
"Thanks io your excellent

training, valuable introductions, and
good advice, I am now earning twice as
much as when I enrolled, only six months
ago."

That is an extract from just one of the hundreds
of letters from grateful students. What they
have done, you can do. Without interfering with
your ordinary occupation. you can learn in your own
home how to become a Qualified Radio Technician.
Let us train you for a successful radio career and
help you to secure employment, or earn good
money in your spare time.

POST COUPON NOW FOR FREE

*COPY
OF  RADIO AS A CAREER'

AND FREE SPECIMEN LESSON

T. & C. RADIO COLLEGE
Fairfax House, High Holborn, London, W.C.1

(Post in unsealed envo!ope, Id. stamp)

Please send me Free Specimen Lesson and Free
copy of "Radio as a Career in plain envelope.

NAME

ADDRESS

W.W.42

IgNARE121YONfilSSEARNINGR

LEST THAN £10 PER WEEK?
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,
Building, Govt. Employment, etc., and gives details of
B.Sc., A.M.I.C.E., A.M.I.E.E., A.M.I.Mech.E., A.M.I.A.E.,

A.M.I.W.T., A.M.I.R.E., G.P.O.,
MATRIC., and all Exams. We Guarantee
-"NO PASS-NO FEE." Whether you be
an old hand or a budding apprentice gs, this
Look to -day. FREE and POST FREE
BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY.

387 Shakespeare House, 17/10. Stretford
Place, London, W.1.

Pamphonic
AMPLIFIERS

Less than 2% harmonic distortion content
Paraphonic Reproducers Ltd. (Associated with P FE ltd.,

45, St. Pppohnoc r s ,WEltuys,t0L.on1d7o2n,7N.W.1.

THE INSTITUTE OF WIRELESS TECHNOLOGY
(Incorporated),

4, Vernon Place, Southampton Row, London, W.C.I

THE MAY EXAMINATIONS
Examination applications must be received

not later than March 30th, 1939.
Full information, with particulars of Membership, may be

obtained from THE SECRETARY.

The Motor Cyclist's Newspaper
EVERY THURSDAY -3d.

Publishers: ILIFFE & SONS LTD., Dorset House,
Stamford Street, London S.E.I

"Radio Data Charts," A Series of Abacs Post free 4110
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A NEW SUPER WHISTLE
SUPPRESSOR

Filter experts have designed the PERFECT
TUNABLE REJECTOR for High Pitched
Whistles,- COMPLETE Rejection is .given
with a " V-cut 't so narrow that there is not
the slightest lost to quality. Type V.5 is for
L.F.Anode Circuits, including Phase Splitting
Valves, V.6 is for Ovid Circuit use.
Other types from 1.0:9. vi 25:6
Send for Whistle Filter De- -
tails, Graphs, etc. v6, 246

De -Luxe SCRATCH FILTER
A PROVED successful design for the Strictly High
Quality Set. It cuts nut only, those frequencies

concerned with scrateh, hiss or ' edgy top.' leaving
reproduction perfect, simply connected in pickup leads,
suspends from motor board or where convenient.
Control covers wide frequency range.
No. 1 for Piezo Pickups
No. 2  Electro-Magnetic 16/-

State make of Pickup whets requesting lists.
POSTLETHWAITE BROS., RIMIER, STAFFS

Q.C.C. Type S5
FREQUENCY
CONTROL UNITS
(As specified by "The Wireles:

World.")
Ground to within 5kc. of your
specified frequency in the 7Mc.
amateur band, and supplied
complete with official calibre -

PRICES. ,C1 tion certificate to an accuracy
S5 UNIT (as illus.)  of 0.025"'
55 CRYSTAL,
without holder..

1 tl// " Send l stamp for our full price
BASEBOARD MOUNT for the 1 /0 lest of elf Wee f wo-izaMeale eat
type S,5 / I, radio transmission forapoaanl$.

THE QUARTZ CRYSTAL CO. LTD., Kingston Road, NEW
MALDEN, Surrey. 'Phone: Malden 0334.

THE

WIRELESS
ENGINEER

The Journal of Radio Research and Progress.
Monthly 2s. 6cf. net.

ELIFFE Sr SONS LTD., Dorset House, Stamford St.. London. S.E.1

reless
World

DIARY
for 1939
Contains 77 pages of facts, formulae and
general information of the kind that is
always wanted but is difficult to memorise.
Also a list of the most important European
Brdadcasting Stations and Short -Wave
Stations of the World. all the recognised
codes relating to components, as well as
useful tables M. resistance ratings. There
are alsosixteen pages of base connections
of British and American valves.
Twelve pages of circuit diagrams of
receivers, amplifiers and such units as
whistle Suppressors, tone controls and
AVC systems are included, together with
data For winding coils. Valuable informa-
tion is given on the prevention of mains
interference as well as amateur trans-
missions.

Size 31 by 41 inches, 192 pages. Bound
leather cloth, back loop with pencil.

1/6 net. By post 1/7
From bookstalls and stationers or direct front the

Publishers.

ILIFFE & SONS LTD.
DORSET HOUSE, STAMFORD ST., LONDON,S.E.1

MAN:

"A

MEISSNER
CO., MT. CARMEL, ILL:N

FAMOUS NAME FOR TWO
.4....

015, U.S.A.

DECADES"

LEADING MANUFACTURERS OF

I.F. TRANSFORMERS WAVE TRAPS

COILS SIGNAL SHIFTERS

TUNING UNITS COMPLETE
RECEIVER KITS

R.F. CHOKES
ADAPTER KITS

PUSH - BUTTON
TUNERS

DIALS

SWITCHES
REMOTE

CONTROLS

PERMEABILITY
ETC.,

TUNERS,

ETC.

SPECIAL QUOTATIONS TO
MANUFACTURERS

DISTRIBUTING AGENCIES
AVAILABLE

FOR FULL PARTICULARS WRITE TO
'Phone:
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This is a book YOU should be sure to get-THE
EDDYSTONE SHORT WAVE MANUAL.

Short Ware amateurs all over the country are buying
it in tens of thousands! It contains pages and pages

of information on the latest trends in the Short
Wave World today - illustrated constructional
articles for building simple S. W. Receivers, low and

medium power Transmitters, Amateur Communi-
cation Receiver Preselector, Cathode -Ray Oscilloscope,

etc., etc. 30 Photographs, nearly three dozen
Diagrams, details of " how to build,- etc. Every page

alio, with up-to-the-minute interest for people like
YOU. Make up your mind to get YOUR copyNOW.

Price 1/- from W. H. Smith, Radio Dealers or 1,2 Post Free from Stratton & Co.,
Ltd., Eddystone Works. Brornsgrove St., Birmingham.

Dont miss this! GET YOUR Copy TO -DAY.

GARRARD
AUTOMATIC RECORD CHANGERS AND RADIO
GRAM UNITS

ONO
FOR DESCRIPTIVE :r RECORD CHANGER

CATALOGUE Cr . MODEL R.C.4
WRITE TO

THE GARRARD ENGINEERING & MFG. CO., LTD.,
SWINDON, WILTS.

AjoEVRIZONE
QUALITY PRODUCTS

COMMUNICATIONS RECEIVER 12 -VALVE (-1- Rectifier)
incorporating the SUPER TUNER UNIT (as supplied to the B.B.C.)
Switched Waveranges: 60 Mc/s to 1.7 Mc/s (5 to 190 metres),
Brief Circuit features 465 Ws Crystal Filter, Amplifier and Variable A.V.C., Signal Meter, Outpu'
Pentode (Pen. B4 rated 8 watts).

THE WIRELESS WORLD " Test Report, Oct. 27th, 1938, states Sensitivity -maintained.
down to 5 metres . . . we are confident hi recommending it for serious long-distance working . . .

volume and quality is excellent . . . where most receivers are comparatively dead the
EV RIZONE is full of life." Send for details and copy of complete Test Report. Price 245
COMPLETE KIT of parts available to Constructors. Price £30 16 0. Speaker extra.

SUPER TUNER UNIT 5,Wayeranges (465 kc-I.F.) 5 to 190 metres.

Robustly built of log, tinned steel, complete, mechanicalLigidity is assured. The..15 LOW Lt2se
Coils are perfectly screened between stages. Fitted with two clock lace, fast .0A in fi Post
and slow motion dials. Complete with Two 3 gang Condensers.. Mice oc,o's ooow free.

SUPER TUNING PACK (n:orporating Super Tuner Unit 5 to 190m.
With 3 Valves (H.F., Detectors Mixer), Chassis 10in. x x3in. Price 8 Gns.

. , .

MAGIC MIDGET TRANSPORTABLE-HOME Model
Waveranges : 16-45, 40-90, 200-250, 800-2,000 metres.
Brief Specification : 4 waveband Stuterhet AC:DC 200-250 volts, 4 vniVeS rectifier), 3 wall,
Output, 431,in stains Energised Speaker, Selectivity approximately 9 to at 10-1 ratio. In Walnut
vneer cabinet, 12L in. x 131u. Cl 7in., weight 11 lbs.
'e THE WIRELESS WORLD" Test Report, February 10th, 1938,' states:-"An unusual feature
is the inclusion of Separate tuned frame windings for each of the short -wave -ranges as well as for

he medium wave -length performance on both short-wave bands is extraordinarily 40 /Sm.
good." Full details and copy of Test _Report on request. Price

MAGIC MIDGET TRANSPORTABLE-OVERSEAS Model
This is the Same as the Home Model except that wave -lengths ore from 13.Xi5 metres continuously
This Model has been spechdly designed for and proved entirely satisfactory to 9 Gns.
our Overseas. etistotaers. Price

Technical information is always at the disposal All interested in apparatus scientifically designed
of intending Constructors of our Communication and of first class workmanship are invited to writ.,
Receiver. to

EVRIZONE RADIO & TELEVISION COMPANY LTD.
2, Southlands Road, Bromley, Kent

'Phony. RAVENSBOURNE 1957

Cr Foundations of 1Vireless," Second Edition. 4s. 6d. net. Post free 4s. lid.
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a

-Third Edition of

WIRELESS DIRECTION FINDING
BY R. KEEN, B.Eng.

A BOOK OF INSTRUCTION AND REFERENCE FOR ENGINEERS, TECHNICIANS, TELEGRAPHISTS AND OTHERS ENGAGED
OR INTERESTED IN THE USE OF DIRECTIVE WIRELESS TELEGRAPHY FOR THE NAVIGATION OF SHIPS AND AIRCRAFT

 ILIFFE

The third edition of this well-known book deals with the principles of Wireless
Direction Finding and gives an account of the circuits and apparatus used in its
application to navigation. The Adcock Aerial has a separate chapter covering
its principles together with much information on its installation and performance.
Further chapters are included on Shore, Ship and Aircraft installations as well as
a special section on the choice of a suitable site for the Aircraft Ground
D.F., with Adcock Aerials.

Engineering students and research engineers will find useful references to a selected
list of some 600 of the more important contributions to the literature of D.F.

800 pages

PRICE 25/- net
550 illustrations

By post 25/9

From leading Booksellers or direct from ike Publishers

& SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S . E . I

Fourth Edition

Cloth Boards.
Size 7', ins. x 5 in3

288 Pagec.

5/- net
By post 5/5

IL IFFE

of -Revised and enlarged with 50 additional pages

WIRELESS SERVICING MANUAL
By NV. T. COCKING (of "The Wireless World")

The most complete book of reference of its kind. A reliable practical guide for amateur and professional.
The " Wireless Servicing Manual" deals fully with Testing Apparatus, and explains the methods of locatin,g and
curing faults in receiving equipment, and includes an additional chapter on television receivers.
Ganging, Automatic Volume Control, Instability, Distortion, Mains Hum, Whistles and Local Interference
are all separately treated. There is also a special chapter on the Aerial -Earth System.
Information on short-wave receivers, and on methods of operating extension loud speakers, is also given.
Issued in conjunction with "THE WIRELESS WORLD" and Published by the Proprietors:

& SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1
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STABLE VOLTAGE
-the only

solution to the
problem of
unstable supply

voltage is the

STABILOVOLT
CURRENTS UP TO 200 mA

Write for new pamphlet giving
reduced prices and additional
ranges. Full particulars from

MARCONI'S
WIRELESS TELEGRAPH CO. LTD.
Electra House, Temple Place,
London, W C.2.

111

MEDIUM OR MILD

BOTH BLENDS ARE
CORK -TIPPED or PLAIN
IQ for 6D 20 for I

Mention o

Eq.c.c.451E

"The Wireless World," when writing to advertisers, will ensure prompt attention.

The ;oust comprehensive range
and the greatest value ever.
Direct -to -the -public rash sales
enable us to pass on " middle "
profits to the purchaser. Send
2d. stamp for illustrated cata-
logues. Better still, call be-
tween 10 a.m. and 8. p.m. and
try these remarkable receivers
for yourselves, or at any other
time by appointment. There is
no obligation to purchase. Com-
pare the following specifications
with any other sets in their
respective classes :--

MODEL M.S.K.505 as illustrated Custom-built de it, IS valve general purpose
receiver, for the ham and quality enthusiasts.

0 wavebands, 4-2,200 metres. Band Spread hairline tuning. Walnut self-contained panel.
Magic Eye. R.F. Stage on all bands. Manual/Automatic Variable Selectivity 3 to In kr. C.W.
Beat Oscillator. Noise Suppressor. Sensitivity Control. 8 Tuned Circuits in 2 I.F. stages. -

Ceramic valve holders and switches. Q.A.V.C.Manual/Carrier Controlled Contrast Expansion.
39 watts undistorted output Class " A " amplification-(4) 61.6 valves in a new system
of direct coupled paraphase-parallel-pushpull. Straight Line .response 25-15,1)00 cycles.
25% degeneration by negative feed -back to output stage. Dual matched 12 inch
Auditorium Speakers. CHASSIS, VALVES & 2 SPEAKERS Price 30 gns.

Reprint of " Wireless Worhl" TEST REPORT on this model sent on request.
Also STANDARD MODEL M.S.K.504, 16 valves, ran be supplied complete.

CHASSIS, VALVES & 2-12" P.A. SPEAKERS £25-10-0
MODEL 444 The Challenger "Model 444' custom-built 12 -valve superhet radiogram

chassis, 5 wavebands, 5-10, 1 1 -34, 34-95, 200-550, 800-2,100 metres, large
illuminated dial calibrated metres and station names; R.F. stage on al1bands; valve sequence
5X4 rectifier, (2) 6V6s beam power output tubes, 6135 Magic Eye, 6Q7 noise suppressor,
0138 1st L.F. add A.V.C. 015 phase changer, 015 negative feed back, 01.7 IF. atop., 61.7
selectivity control, 6K8 Triode Heptode frequency .changer, 6E7 R.F. amp. special
" non -drift " IF. Aladdin transformers, variable selectivity 6-30 hr., output )5 watts
undistorted from pushpull beau, power output, tubes, response slat within 1.5 db between
30-12,000 cycles; oscillator fundamental without use of harmonics, persistent oscillator
of highest output. CHASSIS, VALVES 8. 10" M.C. SPEAKER £14.

WITH 12" P.A. SPEAKER15 gns.
" YALE " MODEL 101 10 -valve superhet chassis and valves, A.C. 21)0-250 volts, 5

wavebands,- 72,100 metres,' large slide pattern dial cali-
brated in stations, push-button tuning, Magic Eye, latest type Octal valves, with pushpull
output, 10 watts. Speakers extra, 10in., 15/9, or 12in. P.A., 47/6. PRICE 10 gns.
AMERICAN CABINETS of exquisite workmanship and appearance. Designed and built
by leading era twn ell. All brand new and undrilled. Send I lel. stamp tor actual photographs.

We have in sto k receivers and chassis to suit everyone's pochet anf taste from £3.5.0.

NEAREST POINT DEGALLIER'S LTD.
aticaster Gate 31, CRAVEN TERRACE, LANCASTER GATE, W.2
Tube Station. Telephones: Paddington 6492 2745.

AMERICAN
VALVES

Any (mown type irre-
spective of lot g,A
price -

"STRAIGHT-LINE"
CARBON TYPE

MICROPHONE
A new small type of microphone possess-
ing excellent frequency characteristics
and remarkable sensitivity. Ideal for
banquets and occasions where an

unobtrusive unit is an asset.

Dimensions :-2 " long, 13" high 7,;," deep.
Height with stand 21 inches.

45' -
Other BTH Microphones available :-

STANDARD CARBON, MOVING COIL,
AND RIBBON TYPES.

BTH RUGBY
THE BRITISH THOMSONHOUSTON COMPANY LIMITED, RUGBY, ENGLAND

A2655N
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An added
interest for Radio
Enthusiasts
THE DELIGHT OF

HEARING RECORDS

PLAYED THROUGH

YOUR RECEIVER

ELECTRICALLY

Fitted with a high quality " H.M.V." pick-up, corn.
plete with mains and shielded pick-up leads . . .

Can be instantly attached to any AC mains receiver
. . . Voltage range 100.130, 200.250, 50 cycles
. . . Three models available: Model 120 in enclosed
cabinet, and fitted with record
autochanger and volume control,
at 9 gns., Model 119, with in
built volume control, at 79/6, and
Model 122 as illustrated at . . . 39'6

-14
11.171.1%
All -Electric

RECORD PLAYER

Your radio set can be made the source of
endless additional entertainment and musical
culture-can be converted, in fact, into an
armchair - operated radiogram - simply by
plugging the leads of this amazing all -electric
"H.M.V." Record Player into the sockets at
the back of your instrument. Hear it at
your " H.M.V." dealer's.

FILL IN AND POST THIS COUPON TODAY
To " His Master's Voice," 98-108 Clerkenwell Road, E.C.I.

Please send me details of the new "H.M.Y." Record Player, together with your
booklet, "Writing in Sound."
NAME

ADDRESS

2.3.39

L .1
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CAR BUYERS
Can save money, worry and disappointment
by first buying

Reliable Advice on the

selection of a Car, Driving

Rules and Regulations,

Insurance, Maintenance,

Garaging.

PRICE GUIDE
TO CAR BUYING
Thousands of Used Cars

advertised.

ILIFFE & SONS LTD , DORSET

NEW
MOTORISTS'

NUMBER
ON SALE MARCH 10th

Price 4d.

HOUSE, STAMFORD STREET LONDON, S E.i

Sixth Edition Revised and Enlarged
HANDBOOK of

TECHNICAL INSTRUCTION for
WIRELESS TELEGRAPHISTS

by H. M. DOWSETT
(M.I.E.E., F.Inst.P., M.Inst.R.E.)

This standard handbook is planned primarily for the use
of wireless operators, whether prospective or actual. It
is virtually a complete theoretical course for students
wishing to qualify for the Postmaster. Generars Certificate

of Proficiency.
CONTENTS INCLUDE:

The Electric Charge and the Condenser-The Condenser in Practice-Direct Current and Ohm's Law-Scalar and
Vector Quantities and Curve Plotting-Primary Batteries -Accumulators-Magnetism-Electro Magnetism-Self -
Induction-Dynamo Electric Machines-Measuring Instruments-Switchboards and Switchgear-Alternating Current
Effects, and Vector Diagrams-Alternating Current Fundamental Formulae-Alternating Current Generators, Alter-
nating Current Motors and Transformers-Damped Oscillations-Commercial Types of Spark Transmitter-Aerials
and Radiation-Simple Receiver Circuit and Crystal Detector-Thermionics and the Various Applications of the
Valve-Depth Sounding-Valve Transmitters-Wavemeter and Transmitter Adjustment-Theory of Valve Receiver
Circuits-Valve Receivers-Short Wave Aerials and Apparatus-Marine Direction Finders-Marine Audio Relay
Service-Distress Call Apparatus-Lifeboat and Emergency Outfits-Trawler Apparatus-Maintenance of Marine
Radio Installations and Possible Faults.

NOW ON SALE PRICE 21/- By post 21/9
Foreign Postage 22/-.

°blamable from leading booksellers or direct from the Publishers:

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1
Me)? ion of "The 1Vireless World," when writing to adliertisers, will ensure prompt attention...,
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EDITORIAL

Television Finance
A Possible' Solution

ALTHOUGH the campaign to
popularise teleiiision has had
results that, judged by ordin-
ary standards, must be con-

sidered satisfactory, it seems that there
is little chance of the new art enjoying
the same meteoric rise to popularity as
sound broadcasting.

One of the chief reasons is that the
appeal is being made to a much more
sophisticated world than that of 1922 ;
a world that is satiated with scientific
wonders, and one that judges any new
thing on a strictly utilitarian or value -
for -money basis. This perhaps explains
why something like a .deadlock has
arisen. The B.B.C. apparently does
not consider itself justified in spending
vast sums of money in extending the
television service, both in coverage and
programme hours and quality, until
the number of viewers has increased.
The public, for its part, is presumably
waiting for these service extensions
before becoming viewers.

On another page a contributor ex-
amines the possibilities of a scheme
that seems to offer a way out of this
deadlock. It has recently been proved
that collaboration between television
and the cinemas is practicable ; he
suggests that the idea should be ex-
tended into a working partnership, the
cinemas to contribute towards the cost
of television in return for the right to
use the transmissions for the benefit of
their patrons.

That the scheme could be made to
work, and that it has certain attrac-
tions, are facts that will hardly be
denied. The cinema world has shown
so much interest in television from its
very inception that there is little doubt
that it is anxious to co-operate, and,

COMMENT
if it did so, the benefits to television
as envisaged by our contributor might
well accrue.

Perhaps the greatest objection to the
plan is the risk that control of tele-
vision would in fact, though doubtless
not in theory, tend to pass out of the
hands of the B.B.C. Again, promoters
of events forming the subject -matter
for television broadcasts would prob-
ably adopt a very different attitude in
negotiating with the B.B.C. if they
come to regard that body as the agent
for a group of profit -making organisa-
tions, and not as a public service cor-
poration. The Television Advisory
Committee will have many knotty
problems to solve when it comes to
discuss the matter next week.

Radio Research
Pure versus Applied

AT a recent meeting of the Wire-
less Section of the I.E.E. one or
two or those taking part in the

subsequent discussion suggested that
some of the investigations conducted
under the auspices of the Radio Research
Board were of too practical a nature.
A strong plea, backed by telling argu-
ments, was entered in favour of the
Board devoting more of its energies to
pure research.

Few commercial organisations can
afford to carry out pure research into
matters that do not promise any im-
mediate financial return ; such work
seems to be essentially a matter for
bodies financed by the State, or by
university foundations. At the meeting
in question it became clear that some at
least of the matters investigated by the
R.R.B. had also been the subject of
research by commercial firms. Some
overlapping is inevitable, but unneces-
sary duplication is to be avoided.
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The

Modern Receiver
Stage by Stage

In this second article of the series the discussion of the
details of the modern receiver starts with the aerial tuning
system. Nowadays the aerial itself is not tuned, but the
term is still often applied to cover the first tuned circuit

in the set.

AVING dealt in Part I with the
general arrangement of the
Three -Band AC Super, we now
come to the details. At first we

shall ignore the direct -current circuits and
concentrate upon the radio - frequency
aspects. Consequently, the earlier dia-
grams will not show
by - pass condensers,
grid bias resistances,
screen voltage sup-
plies, etc. These will
come later.

The valve is a volt- 
age -operated device, for in most cases its
input impedance is high compared with
the impedance of the input circuit. There
are exceptions to this rule, especially at
short waves, but for the moment it is
sufficiently accurate.

It is clear that the greater the signal
voltage that we can apply to the first
valve the smaller need be the total ampli-
fication to provide a given output. This
voltage depends on three factors : the field
strength of the signal, the aerial, and the
coupling between the aerial and the valve.

The field strength is out of the control
of the user of a receiver, and the aerial is
not usually considered a part of the
receiver. As far as the designer is con-
cerned the problem of the aerial tuning
circuit is the design of a method of coup-
ling an aerial of unknown characteristics
to a valve. This, of course, is an impossi-
bility, and it is essential for him to assume
that the aerial characteristics have definite

values.
He does this, in

practice, and there
are certain stan-
dard values laid

Fig. 2. This diagram
shows the equivalent
circuit of the series
resonant tuned

circuit.

down and which are assumed by most
designers. It is inevitable, however, that
as an actual aerial always differs some-
what from the assumed one, the perform -

Part II.-
AERIAL TUNING

ance of the receiver will vary somewhat
with different aerials.

Nowadays the aerial circuit itself is not
tuned because the tuning would be greatly
affected by quite small changes in the

aerial. Instead, the
aerial is coupled in
some way to a tuned
circuit.

The basic circuit is
shown in Fig. 2, and
is known as a series

resonant circuit. The resistance R is not
usually present as such, but it represents
the inevitable resistance of the coil L and
condenser C. The generator et is also
not present in practice, but here it repre-
sents the voltage injected into the circuit
by the aerial. We shall soon consider
how it is injected.

Now the reactance of an inductance to
alternating current is
proportional to fre-
quency and is classed
as positive, while the
reactance of a capa-
city is inversely pro-
portional to f r e -
quency and is classed
as negative. It fol-
lows that in Fig. 2
there is one fre-
quency for which the
positive inductive re-
actance is equal and
opposite to the nega-
tive capacitive
reactance. At this
frequency t h e two
cancel and the total reactance is zero.

The current which flows as a result of
the application of ei is only limited by the
resistance R; at all other frequencies, how-
ever, the reactance is not zero and the
circuit impedance is higher than R. If
we plot a graph showing the variation of
current with the frequency of ei for a con-
stant amplitude of et, we shall obtain the
familiar resonance curve of Fig. 3.

The current at resonance depends on R,
but at a frequency differing widely from

It will be seen
that the di-
mensions of

the modern tuning coil are
moderate when compared with

some of its predecessors.

resonance it hardly depends on R at all.
This is clearly shown in Fig. 3, where the
dotted curve B illustrates the results with
about double the value of R used for
curve A. This circuit, therefore, is not
only less efficient, but less. selective.

In practice, of course, current as such
is not required ; we want voltage to operate
the valve. We obtain this by connecting
the valve across the condenser C (Fig.
2). The voltage e2 is equal to the product
of the current and the reactance of C.

Now in practice most of the circuit
resistance lies in the coil, and at resonance
the reactance of the coil and condenser are
equal. It is consequently convenient to
ignore the condenser and refer everything
to the coil. When this is done it is easy
to show that the ratio e2 / et, often termed
the magnification of the circuit, is 0)L-/ R =
Q (6)= 6.28 x frequency in c / s and L in
henrys).

It is clear that for a given injected
voltage et the voltage e2 applied,,to the

valve is proportional
to Q and the selecti-
vity also increases
with Q. A high
value of Q is thus
desirable ; it should
be noted that it is
possible to make Q
too high for good
quality, but we need
not yet discuss this.

Now if Q is to be
increased at a given
frequency it can be
done only by in-
creasing L or reduc-
ing R. An increase.
of L necessarily in-

volves a reduction of C to maintain
resonance, hence the common advice to
adopt a high L/C ratio. Unfortunately,
an increase of L also involves an increase
of the coil resistance and some other cir-
cuit losses become more important. It
sometimes happens in practice that an in-
crease of L/C reduces Q. In fact, there is
usually an optimum value of L7 C which
gives the maximum Q.

We cannot pay much attention to this
in the case of the RF circuits, however,

FREQUENCY

Fig. 3. Two resonance curves, A for low
resistance, B for high resistance, of a tuned

circuit are shown here.
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The Modern Receiver Stage by Stage-
for we have very little choice in the values
of inductance and capacity. The circuit
must be tunable over a wide range of fre-
quencies, and this is done by varying C,
L, or both L and C, and theoretically vari-
able inductance tuning has many advan-
tages. In spite of attempts to introduce it,
however, capacity tuning still holds the
field and seems likely to continue to do so.

A standard variable condenser has a
maximum capacity of about 500 iu,uF.
and a minimum of some 20NuF. This
does not represent the total capacity
in the circuit, however ; the coil will have
a self -capacity of 5-zo uuF, the valve will
have an input capacity of 3-15 dauF, the
capacity of the wiring and switching may
be 5-10 ,u,uF, and there may be a certain
effective capacity transferred from the
aerial. In extreme cases, the circuit
capacity may be 13-45 F.

If we take the latter figure to be on the
safe side, we have to add, say, 5 ujuF for
the minimum capacity of a trimming con-
denser, bringing the total to 5o ,up.F.
Each ganged circuit is provided with a
trimmer so that the capacities of all cir-
cuits can readily be equalised.

It should be pointed out that this figure
of 5o ,u,uF is often reached in practice and
may be considerably exceeded with care-
less design. In early receivers it was more
often exceeded than not, since the various
factors upon which it depends were then
not fully understood.

The Tuning Range
The total circuit capacity in a typical

case is thus likely to vary between 70 ,u,uF
ancP55o dui& for tuning. The ratio of maxi-
mum to minimum frequencies which can be
covered is equal to the square root of the
ratio of the capacities ; in this case
N/55o / 7o = If the highest fre-
quency is made 1,50o kc/ s (200 metres),
the lowest will be 535 kc / s (561 metres).

The inductance needed is given by
L = / w2C with L and C in henrys and
farads. It works out at 162 µH. Actu-
ally, the standard value of inductance for
the medium waveband is 157 /AIL giving
a tuning range of 1,540-550 kc / s with the
capacities we have assumed.

It will thus be seen that as the induct-
ance is in most cases fixed by the tuning
range required, Q can be increased only
by reducing the resistance. Technically,
values of Q of the order of 200-300 are
possible on the medium waveband ;
practically values of 75-150 are more usual.

With an unscreened air -core coil the Q
increases with the physical dimensions,
and very high values can be obtained with
a diameter of 3-4in. Screening reduces
the efficiency unless the screen is large
compared with the coil. Screening is
essential, however, if all sorts of stray
couplings are to be avoided, and the larger
the coil the more is the screening neces-
sary. Obviously, there is no room in the
compact modern receiver for some nine
coils of several inches diameter, each
housed in a large screening can.

By using special high -frequency pow-
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dered-iron cores, coils of high Q but small
dimensions can be constructed. Com-
pared with an air -core coil of similar 0r
slightly larger dimensions, the iron -core
coil has a higher Q, but is usually more
expensive. It often has a higher self -
capacity, and it is more difficult to couple
another circuit to it.

Before going on to discuss coupling it
should be noted that Q is not a constant
but holds for one frequency only. The
value of R usually decreases with fre-
quency, and oL does so also. The two
do not necessarily change at the same rate,
but over a limited range Q is very roughly
constant.

Coupling

Constant selectivity, however, does not
demand constant Q but a constant value
of L/R. This is unobtainable with con-
denser tuning, and in practice selectivity
increases as the resonant frequency
decreases.

On the medium
and long wavebands
the aerial can be well
represented by the
series combination of
an inductance, a
capacity and a re-
sistance. In fact, it
is a series resonant
circuit. Its resonant
frequency cannot
conveniently
be varied for tun-:
ing, however. In the
early days it was
commonly tuned by
using a loading coil
and series con-
denser; the setting of
this condenser follows a different law from
that of the receiver circuits proper, and so
it cannot be ganged. This could be over-
come if the aerial characteristics were
always the same, but they are not.

The general practice, therefore, is to
leave the aerial circuit untuned and couple
if to a tuned secondary. Usually a coil is
included in series with the aerial and
coupled to the tuned winding as shown in
Fig. 4. The voltage injected into L by the
primary circuit now replaces el of Fig. 2.

The effect that the primary has on the
secondary depends on the impedance of
the whole primary circuit and upon its
coupling to the secondary. There is
always an optimum coupling at which the
voltage developed across the condenser C
is a maximum.

Now the resistance and reactance of the
primary are reflected into the secondary
to a degree which depends on the coupling
and increases with it. The optimum con-
dition is when the effective secondary
resistance is doubled by the presence of the
aerial circuit.

If we start with loose coupling and
gradually increase it, we find that the
setting of the condenser C for resonance
alters. If Li is small, C must be con-
tinually reduced as the coupling is in-
creased, whereas if Li is large, C must be
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increased. For one particular value of Li
no change in C is needed.

This is the resonant condition when the
whole aerial circuit, including Li, reson-
ates at the same frequency as LC. This
condition must always be avoided, for as
the primary circuit has no variable tuning
it can hold only for one frequency. If it
is made to occur within the desired band,
say 1,540-550 kc / s, there will be wide
variations in the tuning law of C on either
side of the aerial resonance, and the
coupling will be either much too tight at
the resonance or much too weak at other
frequencies.

Until recently the general practice has
been to make Li small, so that it has one -
quarter to one -sixth the turns of L. The
aerial resonance is then higher than any
frequency within the tuning range; the
effect of the aerial circuit is then to in-
crease the 'effective value of L by an
amount which varies with frequency.

Recently, however, it has become com-
mon to make Li large, so that the whole

aerial circuit reson-
ates at a frequency
lower than any with-
in the tuning range.
Provided that its
resonance is a good
deal lower, the aerial
circuit then reduces
the effective value of
L by an amount
which is nearly inde-
pendent of fre-
quency. This can
obviously be cor-
rected by increasing
L. It is found, too,
that the tuning of the
secondary circuit LC
is much less affected

by changes in the aerial itself with this
system.

Constructionally, L may be a single-
layer coil or a short bank winding, while
Li is a multilayer coil and is usually
coupled loosely to the grid end of L. This
is done to obtain a small capacity coupling
between the two circuits. With the mutual
inductance coupling only as shown in Fig.
4, it is found that with small Li the effici-
ency falls off as frequency decreases,
whereas it increases with large Li. By
adding a little capacity coupling to the
mutual inductance, the efficiency with
large Li can be made much more nearly
constant over the waveband.

Fig. 4. The usual aerial coupling and
tuning system are shown here.

The Short Waveband

On short waves, however, this course
cannot be adopted. The aerial can no
longer be represented by a simple series
resonance circuit. Its capacity and induc-
tance are actually distributed throughout
its length and it is no longer accurate to
treat it as if they were lumped.

The result is that aerial resonances occur
at harmonics of the main resonance fre-
quency and more than one is likely to fall
within any one short waveband. It is,
therefore, usual to use only a small
primary winding on short waves.
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The Diode Detector
with Positive Bias

REDUCING DETECTOR DISTORTION

IT
has long been known that the detector is more likely to introduce distortion

I than an amplifier and efforts have continually been made to improve it. The
introduction of the diode was a great advance, but it is by no means free from the
possibility of causing serious trouble. In this article the conditions are examined

and the correct method of operation is indicated.

SOME four years ago it was pointed
out in The Wireless World' that the
coupling circuit between a diode de-
tector and an AF amplifier (see

Fig. r) had a very marked influence on the
distortion of the AF output voltage from
the detector. It was shown that a low
value of grid leak R2 in the amplifier
causes serious distortion as soon as the
modulation percentage exceeds a certain
value. More recently W. T. Cocking has
indicated= that this form of distortion can
be eliminated by applying positive bias to
the diode. However, F. C. Williams in
The Wireless Engineer' casts doubts on the
usefulness of positive bias and suggests
that it produces another form of distortion.

Prior to the publication of Williams'
paper the author had determined experi-
mentally the effect of positive bias and had
come to the conclusion that Cocking's
claim was justified as far as the detector
itself was concerned. The detector is only
a part of the whole circuit, however, and
positive bias must be applied carefully if
it is not to cause the distortion effect to
which Williams referred.

We will deal first with the experiments,
offering later an explanation of the results.
The tests were carried out at a carrier fre-
quency of 465 kc/ s and a modulation fre-
quency of 40o c/ s. The diode input and
output circuit is shown in Fig. 2. The
input was supplied from a standard signal
generator through an RF amplifier valve

+HT

Fig. 1. --This diagram shows a typical diode
detector with the following AF amplifier.

and the output was taken through a suit-
able AF amplifier to a distortion factor
meter. The RF and AF circuits were all
carefully designed to give the smallest

By K. R. STURLEY, Ph.D., A.M.I.E.E.
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Fig. 3.-These curves show the effect on
distortion of varying Rz for various modula-
tion depths. The signal input is 4o volts

peak.

mum carrier voltage. The range of bias
voltage over which distortion is a mini-
mum is shown to be determined for a given
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Fig. z.. --The circuit is shown here of the
taken. The shunting effect of

possible distortion. The AF output circuit
from the diode was arranged as shown to
reduce the coupling distortion to a neglig-
ible value, and the actual coupling distor-
tion effect was produced by the 'o.r
capacity C2 and R2 in parallel with the
total diode DC load resistance (0.545 MD.).

For the first experiment the distortion
produced by varying R2 at different
modulation percentages was measured.
The results are shown in Fig. 3, and we
see that distortion increases as R2 is de-
creased, though its effect is less for lower
modulation percentages. This confirms the
conclusions of the first article mentioned
above.

For the other experiments the value of
R2 was fixed at 50,00o ohms so as to mag-
nify the distortion effects. Fig. 4 shows
that positive bias does reduce appreciably
the distortion, but that as the bias is in-
creased there comes a point wliere distor-
tionincreases again. This result is at vari-
ance with the view expressed in Cocking's
article that the required value of 'positive
bias is determined simply by the maxi -

apparatus upon which the measurements were
the AC load is provided by R2.

carrier voltage by the modulation percent-
age, and the range decreases as the modu-
lation percentage increases.

An interesting feature, the implication
of which is discussed later, is the effect of

4
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Fig. 4.-The effect of positive bias on
distortion is shown here for two modulation
depths. The signal input is again 4o volts

and Rz is 50,000 ohms.
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The Diode Detector with Positive Bias-
shorting. C2 indicated in the curves of
Fig. 5. We see that positive bias can itself
produce distortion irrespective of the AF
coupling circuit, but that distortion does
not begin until the positive bias reaches a
particular value, which increases as the
modulation percentage decreases. Another
important point to observe is that the dis-
tortion for C2 shorted and zero positive
bias is practically equal to the minimum
distortion reached with C2 open circuited
and positive bias.

The experimental work was completed
by obtaining curves (Fig. 6) of R2 against
the positive bias required to reach mini-
mum distortion for 8o per cent. and 5o per
cent. modulation. These indicate that a
higher positive bias is required as R2 is
decreased and the percentage modulation
increased.

Now let us consider the reason for the
experimental results. It is worth while,
even at the risk of covering familiar
ground, to recapitulate the theory of
coupling circuit distortion and its elimina-
tion by positive bias. Typical diode
anode volts-anode current curves are
given in Fig. 7 and we can use these to de-
termine the output voltage by drawing
suitable load lines. For example, if there
is no AF coupling circuit the output volt-
age is simply determined by drawing a
load line such as OB corresponding to RI,
and projecting the intersection of this line
with the appropriate carrier voltage lines
on to the horizontal anode voltage axis.

The output voltage wave shape for a
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Fig. 5.-With C2 short-circuited the AC
and DC loads are equal and have a value of
45,800 ohms. The application of positive

bias then increases distortion.

carrier peak voltage of 2 volts modulated
5o per cent. is shown beneath the anode
voltage axis. (Note that 5o per cent.
modulation varies the carrier amplitude
from 3 volts tot volt.) The conditions
when an AF coupling circuit is connected
across RI are represented by a load line
such as FG ; this must pass through the in-
tersection of OB with the carrier voltage
I Diode Detectors. J. B. L. Foot, The Wireless

World, December 28th, 1934-
2 The Di6de Detector. W. T. Cocking, The

Wireless World, January 27th and February
3rd, 1938.

S The Properties of a Resonant Circuit Loaded
by a Complex Diode Rectifier. F. C. Williams,
Wireless Engineer, November, 1938.
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line of 2 volts, because R2 (subject to cer-
tain reservations) cannot affect the DC
current in the diode, which is fixed only by
the carrier voltage and RI. To variations
of carrier amplitude C2 does not isolate R2
and the reactance of C2 is generally low
enough to say that as far as these varia-
tions are concerned RI and R2 are in
parallel. Hence the line FG corresponds
to a resistance of RiR2 / (RI + R2). Since
FG is steeper than OB it must cut the
anode voltage axis before the carrier am-
plitude reaches zero, and in our particular
example we get a distorted wave shape as
shown at (b) beneath the anode voltage
axis. (The diode current cannot go nega-
tive.) We see that distortion only occurs
if the carrier amplitude variation, i.e.,
modulation percentage, falls below a cer-
tain value. An approximate formula for
this critical modulation is

R2M -
R, + R2

We can obviously increase M by increas-
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Fig. 6.-These curves show the relation
between R2 and the positive bias for
minimum distortion ; again, for a signal

input of 4o volts.

ing R2, but we can also achieve -the same
result by lifting the line OB so that FG
cuts the anode voltage axis at a lower
carrier voltage. Now raising OB is accom-
plished by applying positive bias, so that
instead of starting at Ea =o the line starts
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at some point + Eb. The critical modula-
tion approximate formula then becomes

M -E, + Eb R,
E, R, + R2

where Ec= carrier peak voltage
and it is clear that M can be raised to too

F

R r INPUT
VOLTS Ec

IG
ANODE VOLTS +

(a)

0 E
2

Q0

( b)

0'
+Eb

Fig. 7.-The DC load line is indicated by
OB and the AC load line by FG. If the
former only were operative the output
would be undistorted (a), but when FG is
the working line there is distortion as shown
at (b). The use of positive bias shifts the
load lines to O'B' and F'G' and obviates the

distortion.

per cent. for any value of R2 /RI provided
Eb is increased sufficiently. Cocking sug-
gests that all we need do is to decide the
highest carrier voltage we wish to apply to
the diode and then calculate the value of
Eb to give M = 1. Lower values of carrier
Voltage can then be accepted without dis-
tortion, for they give M greater than too
per cent.

Unfortunately this is not the whole
story and, as pointed out by Williams,
positive bias causes damping of the tuned
circuit supplying the diode. The equiva-
lent resistance across the tuned circuit de-
creases as the carrier voltage decreases,
and when the carrier is small it finally

1.0
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5 0.1

0

E2

I0
6 0.01

I-

0.001
0.0001 0.001 0.01 01

CAIRRIER PEAK VOLTAGE

10 100

Fig. 8.-This curve illustrates the variation of input resistance with signal input voltage for
volt positive bias on the diode and RI equal to IM -n-. The diode AC resistance is 5,000 ohms.
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The Diode Detector with Positive Bias-
reaches the AC slope resistance of the
diode. An example of this resistance
variation due to the diode is shown in
Fig. 8, and it causes the gain of the RF
amplifier feeding the tuned circuit to vary
with carrier amplitude changes, a much
lower gain being given for small ampli-
tudes than large. The result is a distorted
modulation envelope as shown in Fig. 9,
and it is this that causes distortion to rise
again (see Fig. 4) when the positive bias
is increased.

As a rough rule, we can say that if the
carrier amplitude causes the AF variation
on FG (Fig. 7) to cross the anode current
axis, then positive bias distortion is intro-
duced. The range of positive bias must,
therefore, be limited for a given modula-
tion percentage to values which allow the

Fig. 9.-The variation in the input resistance
of the diode affects the damping of the
tuned circuit and distorts the input voltage

waveform as shown here.

AF variations along FG to cut neither
the anode voltage nor the anode current
axis, and the range is naturally decreased,
as M is increased. The ideal arrangement
would be to make the positive bias keep
step with the carrier voltage so that FG

always passes through Ea = 0 ; we should
then be able to accept a ioo per cent.
modulated carrier with practically no out-
put distortion.

A proof of our arguments is that we
should expect in the practical case that the
distortion at a given modulation percent-
age would be the same for C2 shorted and
zero positive bias as for C2 open circuited

WATazzo
WeiFild.

MARCH 9th, 1939.

1 000

100

10

1.0

DIODE B

0.1

AS 0

L

4.6119 IS

iI

CNRRIER INPUT IN MICROVOLTS

Fig. io.-A muting action can be obtained by the use of positive bias on the diode and this is
well brought out by these input-output curves of a receiver.

and the diode biased for minimum distor-
tion. At the same time we should expect
distortion to appear at quite a low value
of positive bias with C2 shorted and that
there would actually be an increase in dis-
tortion by shorting C2 when the positive
bias is high. All this is proved in the ex-
perimental results shown in Figs. 4 and 5.

It is interesting to note that noise sup-
pression in a receiver may be produced
by positive bias on the diode detector by
making use of the damping property. A
typical input-output curve for a receiver is

given in Fig. ro and
it shows the effect
of positive b i as
noise suppression.

We may now
summarise the re-
sults of our investi-
gation as follows :

(I) Positive bias
can be applied to a
diode to reduce de-
tector distortion due
to the AF coupling
circuit.

(2) Distortion at
a given percentage
modulation is re-
duced to a mini -
Fig. i.-This dia-
gram shows the
circuit of the nega-
tive feed -back
anode -bend detector.

mum value, viz., that which would be
measured at a detector having a DC load
resistance equal to the AC load resistance.

(3) Distortion can be reduced to a mini-
mum by a range of positive bias voltages.
The range decreases as the modulation
percentage increases until at zoo per cent.
modulation only one particular value may,
be used.

(4) Reduction of distortion by positive
bias is only really satisfactory if the bias
voltage is controlled by the input carrier
voltage so as to increase as the latter in-
creases.

Before concluding this article we should
refer to a detector which has all the charac-
teristics of a diode detector with positive
bias without the disadvantage of positive

Fig. 12.-The grid -volts anode -current curves
of the negative feed -back detector reveal its
close relationship to the diode with positive

bias.

bias damping. This is the so-called anode
bend detector with negative feedback.4
The circuit diagram of this detector is
shown in Fig. II and typical detection
grid volts-anode current curves in Fig.
12. The action of the valve is identical
with that of a diode with positive bias, the
value of which is fixed by the anode volt-
age, increasing as the latter increases. The

' New Detector Circuit. W. N. Weeden. The
Wireless World, January 1st, 1937.
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The Diode Detector with Positive Bias-
grid of the triode merely controls the elec-
tron stream and takes no current. There
is, therefore, no damping on the input cir-
cuit ; indeed, there is usually a regenera-
tive effect due to the capacitive cathode
load.

The negative feed -back detector, there-
fore, has the advantage over the diode not
only of a higher input resistance but of
5 Cathode Coupled Circuits. W. T. Cocking.

The Wireless World, December 15th, 1938.
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being able to operate with the equivalent
of a fixed positive bias without introducing
distortion. It is thus simpler than a diode
with automatic variable positive bias, and
it is more efficient, considering the circuit
as a whole, because the tuned input circuit
is undamped.

Acknowledgments should be made to
the Marconi Company for permission to
publish the results which were obtained in
the laboratories of the Marconi School of
Wireless Communication.

Voigt "Light Coil Twin" Loud Speaker
TO take full advantage of recent improve

ments in the quality of some of the
B.B.C. transmissions, particularly from the
Alexandra Palace, the frequency response of
the Voigt twin diaphragm loud speaker has
been extended in the upper register and
lifted to maintain the general level of the
output up to at least 12,000 cycles even
when the unit is used with the domestic
corner horn. It will be appreciated that this
is a more difficult task than producing a
level response on the axis, for the corner
horn is designed to give even distribution of
high frequencies through an angle of 90
degrees in the horizontal plane and also for
a considerable range in the vertical.

There can be no doubt that the work in-
volved has been worthwhile, and as the
result of a week's listening to all types of
programme, we are satisfied that the lily
has, in fact, been gilded. Transient response
is as good as ever and the bass chamber in
its latest form extends the response below
the natural cut-off of the horn smoothly
and with no hint of artificial resonance.
Every type of transmission has the authentic
mark of the original and, without the sense
of sight, a listener coming into a darkened
room during a good pianoforte or quartet
recital might easily expect to find the actual
performers in the room when the lights were
switched on.

For some B.B.G. transmissions, however,
there is an excess of top and a filter can
be supplied with the loud speaker to com-
pensate for such inequalities in the charac-
teristics of microphones, etc.

The technical details of the changes which
have brought about this improvement in
performance may be of interest to those who

threads are no longer attached to the speech
coil former, and being relieved of this radial
strain it has been reduced to a thickness of
only 0.003 inch. As in previous diaphragms,
the layers of the speech coil are wound in-
side and outside the paper former.

The speech coil has been lightened by the
use of a finer gauge of aluminium wire, but
the DC resistance remains approximately as
before. The magnet gap has been reduced
by a liner mm. thick and the flux density
has consequently gone up from about 16,50o
to 18,000 lines /cm2. Since the poles are
supersaturated the coil inductance is neglig-
ible and this :n turn has resulted in a
further increase in the high frequency out-
put. Incidentally, the clearances between
speech coil and pole pieces have not been
reduced by these alterations.

The price of the light coil twin unit,

The new light
coil twin dia-
phragm is inter-
changeable with
earlier Voigt dia-
phragms and a
liner can be sup-
plied for the air
gap of existing

magnets.

Details of the sectional drawing are as follows: (i) main diaphragm, (2) high frequency dia-
phragm, (3) new suspension cone, (4) flexible dust seal, (5) thread passing through

clearance hole in coil former, (6) centring washer, (7) speech coil.

possess or who are familiar with the original
twin diaphragm. All the modifications have
been in the direction of lightening the mass
of those parts of the diaphragm which are
in motion at high frequencies. The centring

including components for the transmitter
correction network, is £r6, and corner horns
in white wood are available at iz 15s. for
the simple H.C. corner horn, or /,I7 5s. for
the domestic corner horn with bass chamber.
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PROBLEM CORNER -10
Test Your Powers of Deduction

ERE is another letter from the post-
bag of Henry Farrad, who, as
regular readers will know, has a

reputation among his friends for diagnos-
ing faults in broadcast receivers.

13, Slickbilt Villas,
Wyringham.

Dear Henry,
A most peculiar thing has happened to

our wireless, and as it is completely be-
yond my comprehension I am wondering
whether you can shed any light on it. Last
Sunday night we came home from a week-
end away to find the wireless busy playing.
I started to tick Joan off for not switching
it off before she left, until she pointed out
that it was switched off ! Of course, that
shut me up pretty quick, but we are equally
fogged to know how on earth it can happen.
I find we can still work it by switching off
with the volume control knob instead of at
the wall socket. We always used to use the
wall switch, but now that makes no differ-
ence whether it is on or off, although I un-
screwed the cover and made sure that the
switch is all right.

Well, first of all can you enlighten me
as to how it can work when it is switched
off, and then I would like to know if any
harm can follow our present procedure.

Oh, and another thing-I believe we are
to be changed over to AC soon, but the man
who sold us the set said it would make no
difference to us. But will the switch mys-
tery upset things?

Sincerely yours,
George.

(For Henry Farrad's solution turn to
page 234.)

New Accompaniment
Records

TWO new lists of gramophone records have
recently been issued by (a) Messrs.

Bosworth and Co., Ltd., 8, Heddon Street,
Regent Street, London, and (b) Messrs.
Boosey and Hawkes, Ltd., 295, Regent
Street, London. These catalogues contain
recordings specially made to. provide both
entertainment and incidental items of vary-
ing character and length for use where music
is required and where actual performers are
not available, e.g., in cinemas and ,cafes.
The other important use for these records
is as a non -synchronous sound accompani-
ment to silent films, particularly useful to
amateur cinematographers.

The object of selecting certain musical
items to accompany films is, of course, apart
from swamping distracting noises, to stimu-
late the audience's imagination and to help
in establishing the atmosphere and mood for
the most favourable reception of the film.

To facilitate the choice of suitable " mood
music " the various discs have been classi-
fied. in the case of (a), under such headings
as " Mechanical," "Agitatos," " Nautical,"
" Oriental " and for (b) described as
" Treachery and Vengeance," " Catas-
trophe," " Appassionata." An interesting
feature of the lists is that the playing -time
of each item (at 78 r.p.m.) is given in
minutes and seconds. The price of these
double -sided solid -stock discs, all io inch, is
25. 6d. each. Both the companies above will
forward copies of the catalogues free on
application. D. W. A.
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Designing an Individua
Multiple -unit Set (Concluded from page 203 of last week's issue)

for Local and Distant porating an RF valve, the frequency - changer also on the two short-wave bands.
Reception changer,

chassis.
and a single IF stage in its
This provided two short-wave

The circuit followed, in common with
most of those given in The Wireless

AVING decided upon the design
of the local -station- unit and the
AF section, the choice of the
superhet tuner had to be made,

and various advertisements were studied
with a view to obtaining the required per-
formance at reasonable cost. In the end
the choice fell on a tuner made by the
Radio Development Company, incor-

bands, 12-35 and 3o -8o metres, as well as
the usual medium and long wavelengths,
the RF stage being tuned on all bands.

The output of this unit was, of course,
at the IF of 465 kc/s, and could be fed
straight to the diode in the pre -tuner
chassis ; AVC was to be taken from the
output of the strapped anodes, and was to
be non -delayed ; it was applied to the RF
and IF valves only on the medium and
long settings, and to the frequency -

World, gives considerable fading compen-
sation without bringing all stations to the
same level, and is thus rather easier to
tune than one where the AVC action is
such that the use of a tuning indicator
becomes almost essential.

Since the acoustic characteristics of the
room in which the set was to be used, and
also the response to the speaker, were
known, it was evident that there would
be no need for any great measure of tone
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By R. H. WALLACE

control in order to even up the reproduc-
tion. The most that might be necessary
on completion of the set would be a slight
rise in the treble ; even this might not be
required on the pre -tuned unit. Some
cutting of the top register would be
needed on the best of the distant stations,
and this would be looked after by the
tuned circuits of the superhet side. Thus
the only tone control necessary was that
required to allow intelligible reception of
the more distant stations, and this could
be brought about by two bass cuts of
about five and ten decibels and two top

THIS is the concluding instalment of an article in which the writer
discusses his own particular requirements in the performance of a

broadcast receiver and then details the steps taken to satisfy them.

cuts. The treble circuit would be better
in the form of a low-pass filter, as this
would permit the removal of the 9-kc / s
heterodyne whistle on the local station,
while retaining the maximum response
possible ; since units of this type were
available with two cut-off frequencies it

was decided to incorporate one giving a
top cut of 8,500 or 6,000 at will.

The bass cut was most easily provided
by variation of the capacity of the con-
densers coupling the phase -changer to the
first RF valves of the amplifier, and it was
decided to use three pairs of condensers at

Complete circuit diagram, showing interconnection of the various units. The temporary
treble tone control mentioned in the text is included. Components marked M are matched
in value to within one per cent. Volume controls Vs and Vz are ganged. RI and R2 are
for equalising volume. T1, Tz ; IF transformers (465 kc/s) : T3 ; so : 1 centre -tapped P and S :
T4 ; outputs 4V, 2A ; 4V, 4A ; 250-0-250 V. : T5 ; 4V, 2A ; 4V. 4A ; 4V 4A, 350-0-350 V.
Choke I ; 32H : Choke 2 ; zooH : Choke 3 ; 5oH : Choke 4 ; 2oH. Switches :-Si . . .

S6 ; ganged selector switch : S7 ; treble -cut tone control : S8, S9 ; bass tone control :
SI°, S11, SI2; extension switch : S13 . . . S18 ; ganged wavechange switch.

S8

S9

o

m
in

500

100 ,
My

M

0.251110

INTERNAL
SPEAKER

T3 S10 Sll

C3

10 0

E 1E7-0 N E

4-

C 0 C OK T4 Ti

120 0. K

..144%.1

this point. So far as the design of the
amplifier was concerned, the use of these
extra condensers and the provision of
switching for the output were the only
alterations needed to The Wireless World
design-other than the rather obvious one
of providing for the higher rating of the
PX4,'s now available, the bias resistance
for the latter being changed to secure this
condition. The set speaker had an im-
pedance of 15 ohms, and the extensions
ranged from three to seven ohms, so that
a transformer with ratios of 25 to 1, and
about 5o to I, was needed ; a transformer
having these ratios was available in the
Varley range and was adopted.

Mounting the Units

The next step in the design was the
translation of these decisions into an
actual working layout for the set. The
chosen tuner had the dial fin. out of
centre, and as the internal width of the
cabinet was 24in., and the tuner 8in. over
the terminals, there was left slightly more
than 8in. on the left and 7in. on the right,
when the dial was central. The natural
place for the pre -tuner unit seemed to be
on the left, and this also gave the most
convenient disposition of the aerial and
earth leads, so the chassis for this unit
was made 8in. by x4in., leaving pin. by
i4in. for the amplifier. The terminals of
the superhet portion were on the side, and
so the leads from this to the pre -tuner
would be screened between the two
chassis, while the external connections to
the set could most conveniently be taken
out- at the back ; the exception to this
being the leads from the power equipment
underneath, which were taken to the
underside of the pre -tuner and amplifier
sections.

With this arrangement of the units it
was clear that the layout of the chassis to
give the shortest RF wiring would bring
the first valve of the pre -tuner to the rear
of the chassis, and this would need to be
in a separately screened compartment,
with its accompanying switching. In
front of this the phase -changer and the
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Designing an Individual Receiver-
diode would need to be fitted, the latter
on the left, as this would be nearest to the
superhet chassis. The small tuning coils
chosen could be disposed in the two com-
partments, thus obviating the need for
individual screening, while the leads to
the switches would be very short ; a vari-
able -mu RF pentode, the VP4, was used
for the first valve and an MH4 as com-
bined detector and phase -splitting valve ;
with the coils selected transformer coup-
ling would be used, and the volume could
be controlled, in the usual way, by varia-
tion of the bias on the RF valve.

Detector Change -over

The switching for the detector called for
the grid leak to be changed from one to
another of the three coils, in the pre -tuned
section, to give the three positions for
local reception, and for the grid of this
valve to be taken direct to the diode load
in the " Tune " position, also for the
pick-up leads to be suitably connected at
the fifth setting.

Passing now to the HT switching, it
was necessary to remove the supply from
the RF valve of the local station unit in
the first and last settings of the switch,
and to disconnect it from the superhet unit
in the second to fourth positions. In the
fifth setting the gramophone lamp had to
be connected across the HT supply ter-
minals. In order to avoid any break-
through of signals, the switch was also
arranged to earth the grid of the VP4 and
short-circuit the coils in its anode when
the other tuner was in use.

The aerial had also to be transferred
from the superhet, in the first position,
to the three primary windings of the coils
in the grid circuit of the VP4, in the ap-

Base of amplifier chassis ; the AF input terminal strip is carried on a
bridge, bass tone control switch is at the front of the unit and the
extension switch at the rear. The hum -neutralising potentiometer
across the output valve filament supply is underneath the power bias

resistor.

propriate settings. Similar changes were
required in the secondary connections of
these coils and those of the other stage.
The choice of the switch was the next
step. From the decisions already made,
it followed that six poles would be re-
quired, and if the same switch was also
to perform the duty of changing from one
unit to the other, and to gramophone, then
at least five ways would be needed; the so-
called " Yaxley " type was the most suit-
able, and in order to leave room for a
further position if needed, six ways were

decided upon, thus leaving one spare. It
was not thought advisable to have the grid
and HT switching on the same wafer, on
account of the possibility .of leakage of
positive potentials on to the grids, and a
switch of four wafers was thus wanted,
one in the aerial section and three in the
detector portion ; as these were not readily
available at the time, two assemblies, of
two wafers each, were bought and
altered from four -pole three-way to two-
pole six -way, and suitably
ganged, a stop being placed
so as to exclude the sixth
position until such time as
it might be needed ; switches
are now available
which would have
saved this trouble.

It was decided, in
the interests of sim-
plicity, to gang the
volume controls of the
two radio units ; this
was easily done with
Meccano gears. The
volume control for the
gramophone was to
be in the most suitable
and most natural place ;
namely, the motor -board.

The amplifier layout was somewhat
modified from that adopted for the
original design in The Wireless World, as
the power equipment was separate, and
there were the extra switches for the bass
tone control and the extension speakers to
be included. .Most of the smaller parts
were mounted on two sub -assembly
boards, instead of being slung between the
larger components, since this gave greater
rigidity, while permitting a good deal of
the wiring to be done before the boards
were put in the chassis. Due care was

taken to keep the
grid connections well
away from the anode
resistances, to pre-
\ ent any tendency to
grid current, and
saw cuts -were made
between the tags, so
as to increase the
surface path from
one to another.

The bass tone con-
trol called for a two -
pole three - way
switch, and this was
mounted in the front
of the chassis, with
the strips locating
the coupling con-

densers immediately behind it: The set
main switch was fixed on a bracket, above
and to the right of this so as to'correspond
with the position already chosen for the
treble control, at the other side of the cabi-
net. In view of this arrangement it was
natural to put the first pair of AF valves
at the front of the amplifier, and this gave
shorter leads to the extension terminals at
the back.

The switch controlling the extension
wiring had to give positions where either
the set speaker, or the external one, or
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both were in use, and to perform the appro-
priate circuit alterations for the relay, so
that this was not operative when the ex-
tensions were' cut out. These require-
ments were satisfied by a three -pole three-
way switch of the " Yaxley " type
mounted at the rear, near the output trans-
former. In order to provide for phone

Amplifier unit ;
the phone jack,
extension switch

and extension output plugs are seen at the
rear and the connections for the set

speaker at the side.

operation, when required, a jack was
mounted near this switch ; there was some
difficulty in connecting the phones, since
with a push-pull amplifier there is no suit-
able point in any early stage. It was
found, however, that the voltage available
across a 15 -ohm speaker, or resistance,
was just about of the right order to give
a satisfactory signal, with high -resistance
phones, at normal settings of the volume
control.

Maintaining Correct Loading,,,

The insertion of the plug was arranged
to cut out the set speaker, but to leave the
extension connections unaltered. Further,
so as to maintain the correct load on the
output valves, - a 15 -ohm 10 -watt resist-
ance was connected across the transformer,
these alterations being automatically per-
formed when the plug was inserted.

The gramophone correction circuit was
interposed between the moving iron pick-
up and the phase -changing valve, this
position having the advantage that the
pick-up characteristics could be compen-
sated independently of the tone controls
of the set, although these remained effec-
tive in addition. The circuit adopted
gives a bass boost sufficient to allow for
the well-known cut in this region, and
also a variable rise in the treble to make
up for the reduced response of the pick-
up at the higher frequencies ; about 6o per
cent, of the available voltage is lost with
this method, but it has advantages over
any resonant methods and there was, in
any case, plenty of output to spare.

So far as the actual construction goes,
little explanation is needed, as the photo-
graphs show most of the components
clearly ; it should be noted that some of
the parts on the assembly boards are
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underneath, and thus not visible. A good
deal of the connections on these, and on
the pre -tuner switch, were made before
their fitting in the chassis, as they would
have been difficult to reach afterwards.
The resistances were disposed so that there
was plenty of space for cooling air to flow
between them, and the potential divider
was put above the chassis, and a hole pro-
vided beneath it, so that it should run cool
in spite of the considerable heat dissipa-
tion ; it was protected against accidental
shorts by a perforated metal cover shown.
Most of the components were of the usual
type, but all the composition resistances
were very conservatively rated, so that
there should be as little change in their
values as possible. Special note should
be made of the fact that those coupling
resistances and condensers in the two
channels of the amplifier were matched to
within z per cent ; any discrepancy here is
cumulative, and might lead to consider-
able mis-matching.

Screened wire was avoided, as far as
possible ; indeed the only connections
where this was necessary were that to the
anode (top cap) of the VP4 in the pre -
tuner, the AF output leads from this
chassis to the amplifier, from the latter to
the speaker, and, of course, the wires from
the pick-up. It was found on trying out
the pre -tuner that there was no need for
reaction on the North National ; the
primary and reaction windings of the coils
were therefore connected in series for this
station and the long -wave National, so as

WATa200
Well'ilt

mains and one from neutral to earth ; fol-
lowing these came two RF chokes of
solenoid type, to remove the last traces of
the interference. The earth lead from the
filter, and the screening and cores of the
mains transformers, was taken to the earth
pole in the wall plug, so that no interfer-
ence should be injected into the normal
lead to the tuned circuits.

Since the controls numbered eight, and
there were as many as five positions to
some of them, it was thought that some
indication of their purpose, and setting,
ought to be provided; a separate window
over each with a disc behind it would have
served the purpose, but the use of a wood
panel with so many holes in it would have
given an unsatisfactory appearance. The
choice finally fell on the use of a mirror
with the windows over the knobs left
unsilvered, and also a larger space for the
tuning dial to show through similarly
treated. The glass was obtained from one
of the mirror makers with the holes drilled
and the silvering cut away in accordance
with the plywood template supplied to
them ; it was not unduly expensive and
looked very pleasing in the finished set,
with a bulb behind each aperture, and
paper discs to show the positions.

The performance of the finished receiver
was satisfactory, the quality on the local
stations left little to be desired, and that
from the superhet section was reasonably

The complete set, but without
the power supply unit. Treble
tone control switch is on

bracket on the pre -tuned chassis and the main switch on
the corresponding bracket at the right. The gears
which gang the two volume controls are clearly shown.

to give increased signal transfer, and to
damp the circuits more ; on the Regional,
however, it was found that there was
hardly enough transfer, so the primary
provided was removed and three times as
much wire wound on ; this gave quite
satisfactory results. Later it was found
that it was better to shunt the long -wave
primaries with o.000s-mfd. condensers.
When these alterations had been made
there was ample volume on the local
stations.

The power units followed normal prac-
tice, there being two chokes in each to give
a low hum level. An anti -interference
filter was made up of two series -connected
pairs of i-mfd. condensers, one across the

good, the need for variable selectivity not
being felt. It was a pleasure to change at
will from One local programme to another,
or to the tuner, and when some short-wave
station had been found, and the home pro-
gramme was wanted for a time, to change
back by the simple movement of a knob.
The ample space in the cabinet gave good
cooling, and there was no noticeable drift
on the short-wave bands, even during the
warming -up period. The performance on
distant stations was as good as was to be
expected, and with a good aerial there was
no difficulty in tuning in almost any
worth -while programme without serious
background noise. The short-wave bands
gave many good transmissions, and there
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were few of the more powerful short-wave
stations which did not at some time or
other give a good account of themselves ;
some second -channel interference did
manifest itself on the lower half of the 12-
to 30 -metre band, but was not serious.
The calibration was fairly good and only
a few discrepancies were found.

It will naturally happen that, for the
very reason that this was an individual de-
sign, most readers will find much to criti-
cise in the specification, and in the manner
in which it was fulfilled. It is hoped, how-
ever, that this article will encourage others
to carry out their own designs : the writer
can assure them that they will find great
pleasure and much valuable experience in
so doing.

The Wireless Industry
A LEAFLET giving particulars of the seventyI ranges provided by the new Model 8o uni-

versal meter has been issued by the Taylor
Electric Instruments Co., 77-77a, Queen Vic-
toria Street, London, E.C.4. Three models
are available with sensitivities of 2,000, 5,000
and 20,000 ohms/ volt ; the latter costs 14 gns.

-(> <
Audio -frequency transformers for all pur-

poses with characteristics flat within i db. from
3o to 2,00o cycles are described in a well -
prepared technical catalogue in English issued
by ITnitran Elektro - Technische Fabriek,
Looierslaan 3, Voorburg, Holland.

-(> C e -et,>

Thompson, Diamond and Butcher, 34,
Farringdon Road, London, E.C.c, have pro-
duced a triple -purpose record cabinet for use
with the H.M.V. and Columbia record players.
A table model receiver may be placed on top,
the record player fits into an upper compart-
ment, and a lower compartment takes coo
records. The price is 52s. 6d. or 59s. 6d.
according to finish.

EXTENSION LOUD SPEAKERS
Connections of the Volume Control

TN the circuit diagram of a typical constant
-1" impedance volume control given on
page io of the supplement to last week's
issue, the " top " connection from the ex-
ternal loud speaker sockets should have
been made to the right-hand end of RI.
This will ensure that as R2 is decreased to
reduce volume, RI is increased to main-
tain a constant resistance across the receiver
output terminals.

To make the matter quite clear, we have
indicated the direction of rotation of the
contact arms which will result in an increase
of volume.

FROM RECEIVER
OUTPUT

TERMINALS

EXTERNAL
SPEAKER

Constant impedance volume control near the
" minimum " position. As volume is in-
creased Re is reduced and R2 increased.
The value of Re should be approximately
equal to the loud speaker impedance and R2

about five times the resistance of Re.
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UNBIASED
By FREE GRID

In Defence of the B.B.C.
ALTHOUGH I will yield to none in

Z-1. my denunciation of the B.B.C.'s
policy of diagonalising the programmes
so that what you hear from one trans-
mitter on one night you will see from
another on the next night, yet all the same
I do not like to hear its efforts unfairly
compared with the cinema to the advan-
tage of the latter. I therefore hotly resent
the recently published remark of a certain
cinema magnate, in which he draws unfair
comparisons between the alternative pro-
gramme policy adopted by the B.B.C. and
the cinema, for if there is one type of enter-
tainment which does not offer any alter-
native programme, it is the cinema.

When you go to the cinema you have
simply got to sit wearily through the one
programme offered or get out. There is no
alternative programme, although I do
remember that in my home town in the
early days of this century there was an
attempt made to offer alternative pro-
gramrnes, and I have never heard any
official explanation as to why it never
caught on. The idea was Simple. There
was a screen at each end of the hall, each
with its appropriate projector, and as all
the seats were swivelled you could look
at whichever programme you fancied,
there usually being a serious film on one
screen and a comic one on the other.

I can well understand, of course, that
this system could not ordinarily be used in
the case of talkies because of the con-
fusion of sound which would arise, but

An ultra -modern flapper.

before the cinema industry starts throwing
stones at the B.B.C. I think that it might
well cast a stone at itself and thereby kill
two birds, namely, the one -programme -
only bird and the echo -variation -distortion
bird.

This they could do by having swivel
seats and a screen at each end, as already
referred to, but using headphones instead
of loud speakers. We should thus have
an alternative programme and also get rid
of the annoying variation in the quality
of sound reproduction due to the con-
tinuous change in the acoustic character-
istics of the hall as the different members
of the audience, with their widely
different sound -absorption fa.ctors, come

and go. After all, when a scantily clad
ultra -modern flapper takes the seat
vacated by an elderly Victorian female
wearing half a dozen red flannel petti-
coats, you can hardly expect their sound -
absorption factors to be the same. Head-
phones would get rid of this nuisance, as
well as enabling alternative programmes to
be given.

It would, however, be a far better idea,
in my opinion, and one more likely to
appeal to cinema proprietors, if, instead
of alternative programmes, half the
ordinary programme were to be given at
one end and half at the other end of the
hall. This would stop the nuisance of
having to sit through the part of the pro-
gramme you don't want to see until the
film you do want to see eventually comes
on. The whole programme scarcely ever
appeals to every section of the community,
and so in this way the proprietors would
obtain a much quicker turnover in the
audience and so effectively double the
capacity of their cinemas without increas-
ing their running costs in the matter of
hiring extra films.

The Effects of Spring
NOW that spring is in the air once

more I expect that most of you are
hard at work making plans for outdoor
wireless activities, including, of course,
the designing of portable sets. Actually,
I started some time ago as my new instru-
ment is of a type which has taken a con-
siderable amount of hard work to com-
plete. It is a push-button type, for I see
no reason at all why this system of simpli-
fied tuning should not be applied to port-
ables. Actually, in my opinion, it is of
greater value in portables than in other
sets, for portables are usually employed
under conditions which do not permit of
careful tuning in the ordinary manner, and
it . is a' great advantage to have a few
stations " on tap."

The most obvious push-button system
to use in a portable is the so-called " pre -
selector " arrangement, in which a pre-
determined valite of capacity is slung
across each tuning circuit when a particu-
lar button is pressed. However, this did
not suit me at all, as I wished to go the
whole hog and make my portable a re-
motely controlled one, since in the past I
have found it very inconvenient when at
a picnic to have to carry on a conversa-
tion at the top of my voice, owing to the
noise of the loud speaker. It is easy
enough to get over this difficulty, of
course, by putting the set a few yards
away, but if you do this you lose the
ability to change the programme, as it is
usually impossible, once the picnic has

started, to get up without upsetting the
tea and putting your foot in the jam ; at
least, I have always found it so at the
picnics I have attended.

The necessity for remote control postu-
lated the employment of a battery -driven
tuning motor. Fortunately the motor is
in actual use for a relatively short time
and so it is easily within the capabilities
of the ordinary LT battery. Now I do
not seek to take unto myself any great
kudos for the design of a push-button
portable, and probably I should not have
referred to it had it not led to a most
unfortunate incident. I had arranged by
telephone to bring the portable to London
to demonstrate it to the Editor, and find -
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Seized from behind.

ing, when I arrived in town, that I had an
hour or two to spare before the time of my
appointment with him, I determined to
park the set in the left-luggage office while
I went to do some shopping. -

Unfortunately, when I dumped the
portable on the ledge of the left-luggage
office the jar must have caused some fault
to develop in one of the push-button con-
nections which set the motor in motion.
The slight whirring noise was scarcely
audible, but it had a truly startling effect
on the attendant. Quickly picking the
set up he dumped it hastily into a nearby
bath of water, while at the same time I
found myself seized from behind. The
net result was a very unpleasant couple of
hours in the local police station. I am not
a student of the daily newspapers, but
apparently there has been an epidemic
lately of what are usually termed "infernal
machines " being dumped in cloakrooms,
and so I was the unfortunate victim of
circumstances. What I now want to
know is, who is going to pay for my
ruined receiver ?

An Apology
WHEN Mrs. Free Grid was spring-

cleaning my desk the other day she
unfortunately came across a lot of un-
answered correspondence, some of it
dating back to my pre -marital days. The
unfortunate part about it is that there were
several letters among them which had
been sent to me by readers. Now I should
not like you to think that I do not bother
to reply to letters I receive from you ; on
the contrary, I invariably reply individu-
ally to everybody. I should therefore like
to offer my sincere apologies to all of you
whose letters have not been answered.
Please write again.
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NEWS OF THE WEEK
THE B.B.C. IN 1938

Finance, Engineering
THE Twelfth Annual Report

of the Governors of the
B.B.C., which covers last year,
was presented to the P.M.G. last
week. As is to be expected, ex-
penditure during 1938 increased
by £329,016 to £3,534795, of
which £352,846 was in respect of
television, and £38,958 was for
foreign language broadcasts.
The total income, however, for
1938 amounted to £3,800,051, an
increase of £443,977. Of the
B.B.C.'s total income, 90.29 per
cent. came from licences and
9.62 per cent. from publications.

Expenditure on programmes
accounted for 49.79 per cent. of
the B.B.C.'s income for the year
-over £162,000 more than in
1937, although the percentage of
the total income was less. The
engineering side accounted for
17.73 per cent., expenditure on
which increased by over £75,000.
The report adds that additional
transmitters and the extension of
transmitting hours accounted for
most of this increase.
More Power for London

The first official intimation
that the London and North Re-
gional transmitters are to be re-
placed by transmitters of higher
power is given in the closing
paragraph of the Report, which
adds that a considerable propor-
tion of the cost of these develop-
ments and those of the trans-
mitters at StartPoint, Clevedon,
and Daventry, the extension to
Broadcasting House, the new
studio and offices at Belfast, and
additional studio accommodation
at Alexandra Palace, will fall to
be met during 1939.

It will be seen that the outlook
is not altogether pleasant unless
an increased grant is forthcom-
ing from the Treasury. An effort
is expected to be made to secure
for the B.B.C. another shilling
from each ten -shilling licence,
making the amount available to
the Corporation, free of income
tax, 8s. 9d. per licence. On the
assumption that there will be
nine million licences before the
end of the year, this would
amount to an increase of
£450,000.

Dealing with the engineering
side, the Report states that the
aggregate time for all trans-
mitters (excluding the Empire
station) was 79,525 hours 13
minutes. T h e corresponding
figure for 1937 was 77,714 hours
46 minutes. The breakdown per-
centage was 0.023, exactly the
same as in 1937. The aggregate
time for the Empire transmitters
was 32,846 hours 8 minutes, as
compared with 23,779 hours

and Administration
18 minutes in 1937. The aggre-
gate time for the television sound
and vision transmitters was 2,679
hours 5 minutes, compared with
1,619 hours 6 minutes in 1937.

Concurrently with the issue of
the Report, the B.B.C. pub-
lished its Handbook for 1939,
which deals with much of the
material included in the
Governors' Report and many
more interesting facts about
the B.B.C. and its work
during 1938. The distribu-
tion of wireless licences on
November 3oth, 1938, is given
in the Handbook, which, inci-
dentally, costs 2S., showing that
;the number of licences per ioo
families in Great Britain and
Northern Ireland was 71. The
counties with the highest per-
centage are Dorset and Wiltshire
(with Bournemouth), which
jointly have 84 licences per ioo
families.

CHAIRMAN AT
MONTREUX. Dr.
A. Muri, Director -
General of Swiss
Posts and Telegraphs
and leader of the
Swiss delegation, has
been elected chairman of the Wavelength Conference, which position he
held at the Lucerne Conference in x933. The inset shows the post -mark,
" Conference Europeenne de Radiodiffusion, 1939," of the special post

office installed at the Palace Hotel, Montreux.

GERMANY'S AERIAL
POWER

What Will Happen at Montreux ?

"
WAR in the Ether," writes

one of the German dele-
gates before leaving for the
Montreux wavelength confer-
ence, " will be a sure thing
should the conference disperse
without having found a solution
to the wavelength problem." It
is, however, felt in some quarters
that, even if a solution is found,
there will, in all probability, be
some countries who will not be
signatories, so that the situation
will be only partly relieved.

In view of the German dele-
gate's statement, it is interesting
to review Germany's position.
She has thirty-four broadcasting
stations with a total aerial power
of nearly 1,300 kW. Two trans-
mitters have a power of 120 kW
and eight ioo kW. A new high -
power transmitter is to be built
at Graz to replace the present
one of 15 kW, Saarbrucken's
power is soon to be increased,
and the present 6o -kW long -
wave Deutschlandsender is to be
replaced by a very high-powered
transmitter.

It is proposed that Germany
should retain nine of her present
twelve exclusive channels. Even
if this is accepted, she will then
have three times as many ex-
clusive wavelengths as Great
Britain, whose total aerial power
for her seventeen stations is ap-
proximately 870 kW.

OVERSEAS RELAYS
B.B.C.'s Increased

SURVEY of relays fromA
overseas broadcast by the

B.B.C. during 1938 shows that
those taken by the international
telephone lines of the Post Office
have increased by 69 per cent.,
and those taken by radio, includ-
ing Post Office radio -telephone
services, by 52 per cent., com-
pared with 2937. Of the 469
foreign relays which were carried
out, 262 were from Europe and
142 from America. It is interest -

Use During 1938
ing to see that 87 per cent. of the
207 attempted SW relays were
completely successful.

Improvements in the tele-
phonic circuits between this
country, Yugoslavia and
Lithuania made relays from
these countries possible for the
first time, while a programme
from Uruguay was taken by
telephone line from Montevideo
to Buenos Aires and thence by
radio -telephone link to London.

CENSUS OF EMPIRE
LISTENERS

B.B.C.'s Latest Research

HOW many overseas listeners
has Daventry? The B.B.C.

can only make the vaguest esti-
mate, but an effort will soon be
made to arrive at a reliable
figure. It is understood that
plans are afoot for a Listener
Research campaign throughout
the Empire.

Such a campaign will take
time, and, from start to finish,
the process may occupy six
months. The Questionnaire is
unlikely to be on so extensive a
scale as that used for the home
audience. Programmes will be
the main subject of investiga-
tion, but information will also be
sought on the technical side,
particularly in relation to signal
strength, suitability of wave-
lengths for various localities at
different times, fading, and
quality of reception.

Although it is understood that
the scheme will be confined to
listeners within the Empire,
many foreign listeners may show
interest in the campaign, and the
B.B.C. will welcome information

- from any source.

BRITISH TRANSMITTERS
FOR IRAN

WE learn on good authority
that instructions have been

given to Standard Telephones
and Cables for the manufacture
and installation of two short-
wave transmitters, one with a
power of 20 kW and the other
of 2 kW (capable of being ex-
tended to 20 kW) for the
Government of Iran. Two
mobile radio links are also to be
supplied.

These broadcasting stations
will form the basis of Iran's new
broadcasting network, and we
understand that this is being
installed for the furtherance of
education and to give entertain-
ment to dwellers in the remote"
parts of the country.

ILLUMINATIONS SWITCHED ON
BY SUN

THE inauguration process of
San Francisco's £fo,000,000

Golden Gate International Ex-
hibition was mainly effected by
means of wireless,

President Roosevelt, speaking
from Florida, performed the
opening ceremony by wireless,
and the 1,400,000,000 candle-
power illuminations of the Ex-
hibition were switched on from
Bombay, where at mid -day the
rays of the sun were made to
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News of the Week-
operate a photo -electric relay
from which the impulses were
transmitted by All -India Radio
and Cable and Wireless to Lon-
don and thence to New York
and San Francisco.

INTERNATIONAL DX'ERS
ALLIANCE

Epsilon Chapter for London
ANEW London Chapter of

this organisation is to be
formed, the chief activities of
which will include technical
discussions, comparison of DX
logs, study of magnetic disturb-
ances, field days, code lessons,
etc. New members will auto-
matically receive the publica-
tions issued by the. I.D.A.
covering the latest commercial
and amateur short-wave news.
Special programmes arranged by
short-wave stations are already
in operation.

Will interested readers please
apply for further particulars to
Mr. R. G. Baker, 4o, Stile Hall
Gardens, Chiswick, London,
W.4?

LICENCES IN THE EMPIRE
THE B.B.C. has just compiled

a list of licence figures
within the Empire. They are as
follow :-
Australia (end of November) 1,099,272
Canada (April 1st to Decem-

ber 31st, 1938) 1,162,800
Eire (end of December) 148,811
New Zealand (end of October) 289,919
Union of South 'Africa (end of

October) 210,000
India (end of October) 60,634
Ceylon (end of December) 6,007
Newfoundland (from a recent

report) 12,000
British Guiana (end of July) 2,328

- Malaya had 13,516 licence
holders at the end of 1938 and
Palestine had 35,708, compared
with 28,515 at the end, of the,
previous year.

FROM ALL
QUARTERS

Berlin Television
THE German Post Office has

denied the rumour', .current re-
cently, that the `441 -line television
transmitter at present being used
experimentally on, the Amerika
House was to be moved to the
to of .the old Witzleben Radio
Tower. It is, however, pointed
out that the present transmitter
does not give complete coverage
of Berlin from its present site.

Swedish Station in Shanghai
 A SWEDISH merchant -of Shang-

hai, Mr. Hold°. Stromwall, has
taken the initiative to erect- a
broadcasting station near Shang-
hai for the benefit of Scandi-
navians in China, and its prd-
granimes will exclusively be de-
voted to Scandinavian music and
news'from the northern countries.
The scheme is being supported by
SCandinavian societies, shipping
'companies ; and . large exporting
firms .that have interests in the
Far East. The programmes will
be entirely non-political.

wfiTa@m
wm.11o

It was with the aid of wireless that last week people in every
corner of the world knew almost as soon as the Cardinals in
Rome had made their decision that his Eminence Cardinal Eugenio
Pacelli was the new Pope. Pope Pius XII is a firm believer in the
potentialities of wireless as an instrument of peace, and his
friendship with the late Marchese Marconi bears evidence of his
keen interest in the science. This picture of the two men was taken
at the christening of Marconi's daughter several years ago. The B.B.C.
relayed the broadcast of the original announcement of the Pope's
election and plans to relay in full the broadcast from the Vatican

Radio station of the Coronation ceremony next Sunday.

Another New Norwegian
FOLLOWING the inauguration of

the roo-kW medium -wave broad-
casting station at Vigra, another
roo-kW Norwegian station is near-
ing completion at Ullanhaug, near
Stavanger, the transmitting equip-
ment for which is being supplied
by the Marconi Wireless Tele-
graph Company. The aerial is
supported by two 33oft. masts.

News from China
THE new Chinese Government

station, XGOY, on 9.5 Mc / s
(31.58 metres), the channel imme-
diately below Daventry GSB, is
now radiating a news bulletin in
English at rr p.m. G.M.T. Ex-
cept for occasional heterodyne
interference the station provides a
good and fairly consistent signal
at about that time.

Cost of Television Service
IN reply to a question in the

House of Commons the Assistant
P.M.G. stated that the annual
revenue costs of the television
service, together with depreciation
on capital expenditure, were
£111,500 in 1936, £277,149 ill
1937, and 4352,846 last year.

Wireless and Reuter's
THE Government Supplementary

CiVil Estimates provide for the
 payment of 46,000 to Reuter's
News Agency in respect of their
increased daily output of foreign
news since September, 1938. /The
expenses arise mainly from the

- cost of transmission of additional
words by Post Office wireless -
telegraph stations. The expanded
service was put into operation at
the request of the Government.

Danish Licence Fee
IT was not as a drive to increase

the number of licences that the
' reduced' Danish licence fee was in
force, as was stated in a paragraph
on page II° of February zud,issue.
The fact is that the licence fee of
ro kroner covers the year from
April ist to March 3oth. Should a

; listener 'take out a licence after
December r5th he pays 5 'kroner
only, for he will have to renew
his licence again on April 1st.

Another Indian Station
ACTING under the guidance of

Mr. Goyder, the A.I.R. Chief En-
gineer, the Government of the
Travancore State are contemplat-
ing the establishment of a 5 -kW
medium -wave station at Triven-
dram. The Government also pro-
poses to install roo receivers in
State colleges and schools.

German 11 -hour Transmissions
for Australia

CONTINUOUS programmes cover-
ing an eleven -hour daily schedule
are being transmitted as from
March 1st from the German short-
wave station at Zeesen for recep-
tion in Australia and New Zealand.
Two directional beams working on
different wavelengths are used
simultaneously to give listeners a
choice of wavelength. Transmis-
sions begin at 6.5 a.m., the wave-
lengths being 19.74 and 16.81
metres.

Lithuanian Amateur Organisation
THE first amateur transmitters

in Lithuania started operating as
early as 1922, but no official
licences were issued until 1933.
The number of licensed amateurs
is now 45, and they have recently
formed the first national organisa-
tion of amateur transmitters. The
abbreviated name of the new
organisation is L.R.M., and its
address is P.O. Box roo, Kaunas,
Lithuania. LYrJ was elected
first president of the organisation.

Marconi Monument
PLAN.; have been submitted to

Signor Mussolini- for the monu-
ment to Marconi which it is pro-
posed to erect in the Imperial
Square at the 19.12 Rome exhibi-
tion.

Radio Mediterranean
' THE I.B.C. has opened a new

avenue for sponsors by resuming
transmissions from Radio Mediter-
ranean (Juan-les-Pins) on 230.2
metres with a power of 27 . kW.
Broadcasts are scheduled to take,
place between approximately 9.15
and Jo p.m. and 10.15 and II
p.m.
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Australia's Naval Station
IT is reported that the new

high-powered naval radio station
at Canberra, which is claimed to
be the largest in the southern
hemisphere, is nearing completion.
Five separate transmitters are
being installed, all of which may
be used simultaneously. The
equipment will enable the .Aus-
tralian Naval Board to maintain
continuous communication with_
the British Admiralty, with Singa-
pore, and with New Zealand. It
will also, in emergency, keep -the
Board in touch with Canada,
South Africa, and British islands
in the Pacific.

More Television from the Theatre
THE next London theatre to be

visited by the television cameras
will be His Majesty's, for an
excerpt from " Magyar Melody,"
towards the end of this month.
It is understood that, in addition
to the regular television broad-
casts from the London Coliseum,
an effort will be made to include
a theatre transmission once a
month,

Worked All States
THE first Danish ham to in hieve

verified QSO's with all North
American States is OZ4H, who
has obtained the WAS certificate.
According to the organ of the
Danish amateurs, only three
European hams have previously
received the WAS.

New A.LR. Stations
DACCA, Bengal, and Trichino-

poly, Madras Presidency,
two medium -wave broadcasting
stations in the programme of
development undertaken by All -
India Radio are expected to open
shortly as independent stations
and not, as was suggested, as
relay stations.

Brussels Radio Show
WITH the Brussels International

Fair, to be held' from March 12th
to the 26th, will be incorporated
the Radio Exhibition. The
traders' show of components and
accessories will be held from
March 25th to 29th.

Italian Short Waves
ACCORDING to the latest list of

Italian stations, Italy has com-
menced transmitting on the 42 -
metre band and has added three
more call signs to her list, namely,
12RO' , IzROrz and I zR0r3.
The 41.55 -metre wavelength is at
present being used by the first.

Broadcasting in Ceylon
IN welcoming the Governor of

Ceylon to the thirteenth anniver-
sary celebrations of the Colombo
Broadcasting Service, the MiniSter
of Communications said that there
were about 6,000 licence holders
in the island.

Facts about R.C.A.
MORE than 2,248,214 square

feet are occupied by the R.C.A.
Manufacturing Company; which
at peak production times employs
more than 12,000 persons in its
factories, offices and- laboratories.
The Company's daily output of
complete broadcast receivers
varies from 3,000 to 5,00o, de-
pending upon the season.
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A PARTNERSHIP WITH THE CINEMA ?
EVENTS which go to make history

have a curious way of passing
almost unnoticed at the time.

- When they occur they may often
appear to be matters of merely passing in-
terest ; it may not be until long afterwards
that historians dig them out and assign
them their real significance. No one who
witnessed or read of the repatriation of
Lenin from Switzerland to Russia in a
sealed railway train can have had any
idea of the future repercussions of that

in which Baird apparatus was installed.
Permission was granted by the B.B.C.,
and it was hinted that, had they refused,
the promoters of the fight would not have
allowed it to be televised at all ; it was only
the large fee paid by Gaumont-British for
.the right to reproduce the broadcast in
these two theatres that had made it pos-
sible to permit the televising of the fight.

In other words, the sponsored pro-
gramme had come into being.

That this was so was made all the

Fairy Godmother
for Television

journey. No one in the i88o's can pos-
sibly have realised that Edison's discovery
that the blackening of carbon -filament
electric light bulbs was due to bombard-
ment of the glass by minute particles
ejected from the filament would one day
have the profoundest effects on the life
and outlook of humanity by paving the
way for the invention of the thermionic
valve.

Television is, I believe, destined eventu-
ally to play an even- bigger part than
" sound " broadcasting in civilised life,
and it may be that when the history of
television comes to be written in future
ages the showing of the Boon-Danahar
fight in three London cinemas on Feb-
ruary 23rd, 1939, will be one of its land-
marks. For that event, in which many
saw no more than one of those teacup
storms that are so often centred over
Broadcasting House, may possibly have
immense effects on the whole future of
television, not only in this country, but
all over the world.

Sponsored Programme ?

Over that broadcast there was feverish
activity behind the scenes; the r.p.m. of
wheels at work within wheels must have
approached record figures. But the facts,
as known by the man -in -the -street, are
these. Gaumont-British announced their
intention of showing the fight by big -screen
television at two of their London cinemas

RECENT collaboration between
the B.B.C. and cinema

interests has raised some highly
controversial issues that are dis-
cussed in this article. Although
" The Wireless World" does not
necessarily endorse the author's
views, it will be generally agreed
that his suggestions would, if put
into effect, provide a way out of the
financial deadlock that threatens
to arise in the world of television.

plainer by the next development. The
company owning the .Monseigneur news
theatres asked the B.B.C. for leave to show
the fight in one of their houses in which
Scophony big -screen equipment had been
installed. The B.B.C. referred the com-
pany to the promoters of the fight, who
stated that they were powerless in the
matter, since Gaumont-British had
acquired the exclusive rights to reproduce
in this way.

Gaumont-British are linked with the
Baird Company. Having obtained the
B.B.C.'s permission to show the fight, and
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having bought the theatre rights from the
promoters, they were apparently in a posi-
tion to prevent any rival big -screen system
from making use of the transmission.
That was an intolerable situation, and
eventually a ntodus vivendi was formed
by the arrangement that television recep-
tion of the fight should take place in both
the Gaumont-British and the Monseigneur
theatres. At all three it proved a tremen-
dous success. Every seat was taken, and
hundreds of people were turned away from
the doors.

Gaumont-British have now announced
that they are to proceed at once to equip
more than 300 of their cine theatres with
big -screen television apparatus. But
there is more in it than that : Mr. Isadore
Ostrer has expressed his conviction that
commercial television is now a genuine
possibility. He intends to show the Boat
Race, the F.A. Cup Final, and other
major sporting events. He is planning to
put on to the television screen artists such
as Grace Moore, Gracie Fields, Deanna
Durbin, George Formby, Eddie Cantor,
and Rudy Vallee, whose fees would be far

" Every seat was taken and hundreis
of people were turned away from the

doors."



Fairy Godmother for Television-
beyond the unaided purse of the B.B.C.'s
television department. He means, in a
word, to go full steam ahead with the
sponsored television programme, confident
that he will reap his reward from increased
box-office receipts.

And so it seems possible that the cinema
may become television's fairy godmother.
Say what we may, we can't get away from
the fact that television had hung fire,
despite the drives and the campaigns that
have been carried out to popularise it.
" We can't sell more receivers unless you
give us better programmes and increase
the daily allowance from the Alexandra
Palace," say the television manufacturers
to the B.B.C. " We can't extend the hours
or improve the programmes unless you sell
more sets and provide more receivers to
justify the expense," replies the B.B.C.
to the television manufacturers. Are not
the cinemas showing the way out of the
deadlock ?

Big -screen receiving apparatus in only
300 cine theatres means a potential in-
crease of some 300,000-400,000 in the daily
number of viewers. How many more
theatres there are in the service area of
A.P. I do not know, but, clearly, if all
were equipped for television reception the
possible number of those deriving enter-
tainment from the broadcasts would be
enormous.

When the cinemas of London and the
London area have the benefit of television,
it will not be long before the provinces
clamour for their share, too. Knowing
the golden harvest that awaits the new
development, will not the cinema com-
panies be more than willing to bear a large
part of the expense of extending the tele-
vision services farther and farther afield?
We may thus see high -definition transmit-
ting stations at work at Iiirmingham, Man-
chestd, Cardiff, Leeds, Newcastle, Glas-
gow, and other large towns far sooner than
the most sanguine well-wisher of television
had anticipated.

Television at Popular Prices
The cinemas may be the means of solv-

ing what has hitherto seemed an insoluble
problem-that of bringing television within
the reach of the masses. Unless some
basic new invention completely revolu-
tionises the technique of television recep-
tion, there seems to be no possibility of
producing a televisor with a viewing
screen of respectable size at a popular
price ; there can be no television equiva-
lent of the three -valve radio set, still less
of the crystal set. But there is no need
for anything of the kind if television is to
be available for all for the price of a
cinema seat. -

I am not suggesting. that television will
be confined to the cine theatres. Far from
it ; the wonderful programmes made pos-:
sible by subsidies from the cinema corn.,
panies would provide every induce-
ment for anyone who can afford it to in-
stall a television set in his hou,se. And
that would mean a. boom in television on
a par with the boom in radio that began

soon after the inauguration of sound broad-
casting.

The idea of sponsored programmes
sticks in the gullets of many of us. We
have never had them, and we are not
always attracted by what we hear of them
from other, countries. I am sure we would
never consent to anything that meant the
interlarding of our sound or vision pro-
grammes with advertising matter. But
there would be no need for anything of
the kind to happen if the cinema com-
panies were allowed to subsidise television.
All that they would want would be to
share the expense of O.B.s and studio pro-
grammes in return for the right to show
them at their theatres. It would, of
course, be necessary to safeguard television
broadcasting from falling into the hands
of the cine theatre companies ; it would
never do if, having partly paid the piper,
they sought to call all the tunes. Strict
control would be necessary so that they
could not force the hands of the B.B.C.
or compel them to broadcast undesirable
items. One of the best safeguards against,
anything of the kind would probably be
the weight of public opinion.

I can see little objection to the properly
controlled sponsored programme-sub-
sidised programme is perhaps a happier
phrase --so long as it is purged of adver-
tising matter. It should be borne in mind
that the Television Committee in its
original report mentioned the possibility
of such programmes and was far from con-
demning the principle. But if feeling
against the subsidised television pro -
gran -me proves unexpectedly strong,
there is still a way out of the, difficulty.
The direct subsidising of particular pro-
grammes could be avoided and a partner-
ship for their mutual benefit cemented
between television and the cinema if the
theatre companies agreed to make an
annual contribution to the B.B.C.'s-funds
on' the understanding that every penny of
it was to be spent on television. The
amount of the contribution might well be
calculated on a basis of so much per seat
of the theatres equipped with big -screen
receiving apparatus. Any disagreement
about the events, the people, or the sub-
jects to be televised could be referred to
a small independent committee em-
powered to say the final word.

One thing is certain. No cine theatre
chain, whether or not it iSed up with a
particular system of television, must ever
be allowed to acquire exclusive rights of

Moulded cabinets and push-button tuning
are features of all three models in the new

G.E.C. " 405o " series.
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reproduction in public. The partner-
ship, whatever form it takes, must be
open to all cinema companies who desire
to enter it. If there is to be direct sub-
sidising of television programmes, and
possibly of the development Of the tele-
vision service, it must be done by means
of a pool to which all the companies who
wish to show television to their audiences
subscribe. Equally, every company must
be free to install and to use the television
system of its choice.

And in America

It will be most interesting to see whether
this idea of the cinema astelevision's fairy -
godmother takes root in the United States.
I believe that it will. In that country there
are, as you know, no receiving licences.
The " sound " programmes now broad-
cast are paid for partly by the radio manu-
facturing concerns, but mainly by makers
and vendors of a huge variety of goods,
from soap to motor cars and from watches
to patent foodstuffs, who buy " time on
the air " to advertise their products. For
some time now American television manu-
facturers have been wondering who is
going to pay for the programmes that
must be given if they are to sell their
wares. As they have pointed out, the
television public must for long be too small
in numbers and too restricted in the area
that it inhabits to appeal to the big
national advertiser, who alone can spend
the large sums needed. In the United
States I believe that the cinema interests
will not be slow to offer the helping hand
or the television interests slow to accept it.

Once the ball is set rolling, other
countries are likely, to fall into line. And
when that happens television may develop
with spectacular rapidity throughout the
civilised world. If that forecast is a true
one, those three screens on which the
Boon-Danahar fight was shown will have
their place in history.

New G.E.C. Receivers
AC UNIVERSAL AND BATTERY SETS

WITH PUSH-BUTTON TUNING
THE latest " 405o " series of three re-

ceivers issued by the General Electric
Co., Ltd., makes use of a five -valve super-
heterodyne circuit with a 4 -watt output
stage in the case of the two mains receivers
arid two QPP tetrodes giving 11- watts in
the battery model. All three sets are housed
in moulded horizontal cabinets of an attrac-
tively symmetrical design with central tun-
ing dial.

Push-button automatic tuning is fitted in
each case, and the buttons are arranged in
two rows. The top row of eight buttons may
be adjusted for medium- or long -wave
stations or for one or more bands on the
short-wave range. Four buttons are pro-
vided in the lower rank for waveband selec-
tion and for switching off the set. The
waveranges are 16.5-5o metres, 192-55o
metres and 1,000-2,000 metres.

Prices are as follows :-AC Model 4050,
ro guineas ; AC /DC Model 4055, 104 guineas ;
battery Model 4056, 94 guineas.
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IT is not always as easy as one might
expect to decide on the optimum size
of picture, in spite of the common
idea that the bigger it is the better.

Actually, this is not true, for at any given
viewing distance there is a certain size
which must not be exceeded for the best
results.

This is easily determined by anyone.
Start by looking at the television picture
at a considerable distance, i2ft. or so. It
is then obviously too small, and the detail
cannot be made out. Now go nearer and
it will be found that the results are better
until a certain distance is reached. There-
after the picture deteriorates because the
line structure becomes very evident.

There is an optimum viewing distance
which .is found to be proportional to the
linear picture size, other things being
equal. The viewing distance is thus pro-
portional to the screen diameter. It is
found experimentally that with a rein.
tube this distance is about 5-6ft.

The distance undoubtedly varies some-
what with different observers, for it
depends to some extent upon the sensitive-
ness of the individual to interline flicker.
At about 6ft. the line structure can only
just be detected in the case when inter-
lacing is faulty so that the successive
frames are superimposed. With perfect
interlacing the line structure is only detect-
able at a distance of about 3ft. or less,
provided that the eyes are quite steady.
The slightest movement of the eyes, how-
ever, causes half the lines momentarily to
disappear and the coarse raster of an un-
interlaced picture is seen.

Even with perfect interlacing, therefore,
the viewing distance should be greater than
3ft., and experience shows that 5-6ft. is
highly satisfactory. With a larger picture
than loin. by 8in., the usual for a rein.
tube, the viewing distance must be. greater.
Thus, for a size loin. by rbin., it should
be ro-r2ft.

With modern small rooms there are
many cases where a viewing distance of
5-6ft. is inconveniently large, and then a
cathode-ray tube smaller than i2in. in
diameter is likely to be better. A 6in. tube
should be viewed at about 4-3ft., which
is usually too short a distance for more
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PICTURE SIZE AND BRIGHTNESS
In this illustration
are shown a 6in.
Cossor electrostatic
tube, a gin. Baird
magnetic tube, and
a Izin. Ediswan

electrostatic type.

than two or three people. The distance for
a sin. tube, however, is of the order of
42ft. and meets many requirements
admirably.

The picture size also has a most marked
effect upon the brilliancy obtainable. The
illumination is inversely proportional to
the picture area for similar tubes and the
same anode voltage. Assuming the linear
dimensions of the picture bear a constant
relation to the tube diameter, as is usual,
the illumination is inversely proportional
to the square of the screen diameter.

If we take a rein. tube as our standard
the brilliancy of the picture on a gin.
tube will be 1.8 times as great and that of
a bin. tube will be 4 times as great. On
the other hand, a larger picture loin. by
bin. will be only one -quarter as bright.
A bright picture is highly desirable be-

cause it makes a reasonable amount of
room lighting permissible, so that those
members of the family who do not want to
look at television can do something else.
Also, much less darkening of the room is
needed for the afternoon programmes.

A good gin. tube operating at about
4,000 volts gives a very bright picture
which is satisfactory in normal daylight
without any attempt at darkening the
room. Direct sunlight must, of course, be
kept out.

Now. with a given tube the brightness
depends on the density and velocity of the
electrons in the beam, that is, upon the
beam current and the anode voltage. The
relationship is not necessarily a linear one,
because of the characteristics of the
fluorescent material, but very roughly we
can take the brilliancy as proportional to
the anode voltage, with constant beam
current.

For equal brilliancy, therefore, with
T2in., gin. and 6in. tubes the operating
voltages should be 7,000, 4,000, i,800.
This is probably nearly true of electro-

This unretouched photograph was taken with an exposure of 'i4th second and an f 4.5 lens.
The picture was produced on a gin. magnetic tube operating at 4,500 volts. There are a number
of minor defects present ; slight non -linearity of the vertical scan, slight defocusing at the edges

of the picture, and no interlace.



-'234

Television Topics-
static tubes, if the first anode voltage is
fixed. If the first anode Voltage is made
proportional to the final anode voltage,
however, as is usual and in the case of
magnetic tubes, then the beam current will
tend to be proportional to the anode volt-
age. This will make the brilliancy vary
roughly as the square of the anode voltage
and the voltage required for a given
brilliancy to become proportional to the
linear dimension of the picture.

On this basis, i2in., gin. and 6in. tubes
should be operated at 5,30o, 4,000, 2,650
volts respectively. Such general calcula-
tions are necessarily very rough, however,
for tubes of different sizes are usually of
somewhat different design. In particular,
electrostatic tubes are usually built for a
smaller beam current than magnetic tubes
for the same voltage, and are thus inclined
to be less brilliant.

There is another factor to be con-
sidered. The colour of the picture depends
largely on the electron velocity and a good
black and white is generally obtained only
at a fairly high voltage. If the voltage
is reduced it is readily observable that the
colour deteriorates and often takes on a
brownish cast.

Size of Scanning Spot

There is also the question of the size
of the scanning spot. Ideally this should
bear a fixed relationship to the size of the
picture and should thus become smaller
as the picture gets smaller. With a 6in.
tube the spot size should be one-half of
that with a r2in. tube.

The spot size, however, is very depen-
dent on the anode voltage, and it gets
larger as the voltage is reduced. We thus
have the anomaly of requiring a higher
voltage with a small tube than with a
large one to maintain the same definition
and a lower voltage to maintain the same
brilliancy.

Again, however, everything depends on
the tube design, but, in general, it is not
possible to reduce the voltage on a small
tube as much as one might expect from
considerations of brilliancy alone. To put
it another way, one can expect for similar
brightness to get higher definition with a
large tube than with a small one.

At the present time, experience indicates
that on a performance basis a gin. tube is
about the best. A very bright picture of
high definition is secured with the reason-
able voltage of 3,000-4,500 and the view-
ing distance suits perhaps the majority of
viewers.

A smaller tube is likely to give a some-
what poorer picture unless the operating
voltage is high and the apparatus will then
cost little less than that for a larger tube.
The viewing distance is also rather on the
short side. A larger tube than gin. results
in more costly apparatus because the tube
itself costs more and it needs a higher
voltage for the same brilliancy.

It should be emphasised that the rela-
tion between picture size and tube anode
voltage for constant brilliancy is in reality
quite complex. The relation that for con-
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stant brilliancy the tube voltage should be
proportional to the tube diameter is true
only for a somewhat idealised case. In
practice, the general tube design exercises
a modifying influence and in particular the
fluorescent material exhibits signs of sat-
uration above certain voltages and
currents.

The extent of this varies with different
materials, but it becomes marked at high
voltages. There is, consequently, little to
be gained by operating a tube at a voltage
higher than its maker's maximum rating,
and much may be lost in tube life. At
voltages below the maximum rating, how-
ever, the relationship given is quite use-
fully accurate for the purpose of obtaining
a rough idea of the voltage needed.

News from the Clubs
Slough and District Short-wave Club
Headquarters: 35, High Street, Slough.
Meetings: Alternate Thursdays at 7.30 p.m.
Han. Sec.: Mr. It. J. Sly, 16, Bnckland Avenue, Slough.

At the last meeting a discussion took place on It
strengths and It meters, a demonstration 'being given
with the aid of a Sky Champion receiver.

The Club's social was held on February 21st.

Maidstone Amateur Radio Society
Headquarters: 244, l'pper Fant Road, Maidstone.
Meetings: Tuesdays at 7.45 p.m.
Hon. Sec.: Mr. 1'. M. S. Hedgeland, 8, Hayle Road,

Maidstone.
The following programme has been arranged:-
March lath.-Lecture by Mr. W. H. Allen on " Five -

metre Operation."
March 21st.-It.S.G.B. Film Night.
March 28th.-Either a practical evening or a demonstra-

tion of the cathode-ray tube by Mr. Rich of the
Ilhdlurd W ireless Service Co.

March 29th.-Mr. J. Clarricoats, R.S.G.B. Secretary,
will speak on " The Amateur Movement To -day and
To -morrow." This meeting will commence at 7 p.m.
and refreshments will be provided free. Intending
participants are asked to communicate with the
Hon. Sec. by March 14th.

Exeter and District Wireless Society
Headquarters: Y.W.C.A., 3, Dix's Field, Southernhay,

Exeter.
Meetings: Monday at 8 p.m
Hon. Sec.: Mr. W. J. Ching, 9, Sivell Place, Heavitree,

Exeter.
On February 27th members were conducted over the

Exeter Telephone Exchange by kind permission of the
Postmaster. Members were particularly interested in
the apparatus with which it is possible to send twelve
different carriers on one pair of wires.

On March 13th Mr. W. S. Pyrah will lecture on " The
Manufacture of Starter Batteries."

Croydon Radio Society
Headquarters: St. Peter's Hall, Ledhury Road, South

Croydon.
Meetings: Tuesdays at 8 p.m.
Hon. Pub. See.: Mr. E. L. Cumbers, 14, Campden Road,

South roydon.
At the last meeting Mr. Greaves, of the Mallard

MARCH 9th, 1939.

Wireless Service Co., lectured on " Recent Valve and
Television Developments." The lecture was illustrated
with lantern slides.

On March 14th Mr. S. F. Webster will demonstrate
his high -quality amplifier in conjunction with a Voigt
lout speaker. This is the first time that Mr. Webster
has demonstrated his apparatus.

Thorne Amateur Radio Society
Headquarters: 51, King Street, Thorne, Nr. Doncaster.
Meetings: Sundays at 2 p.m.
Hon. Sec.. Mr. G. Beaumont, 15, Marshland Road,

Moor -Ends, nr, Doncaster.
Recent activities have included talks on " Valve

Theory and Practice," " The Fundamentals of Elec-
tricity," and a lecture and demonstration on the
primary stages of transmission by Mr. F. \V. Benson.

Two artificial aerial licence's have been granted, and
further applications have been forwarded to the G.P.O.
A half-hour of morse practice takes place at the com-
mencement of each meeting. The Society's membership
is increasing. The subscription rate is 6d. per meeting.
The Club's activities encompass short-wave reception
and transmission only, and all who are interested in
these two phases of wireless communication are invited
to become members.

Midland Amateur Radio Society
Headquarters: The Hope and Anchor Hotel, Edmund

Street, Birmingham.
Meetings: Second Tuesday in the month at 8 p.m.
Hon. Sec.: Mr. F. E. Barlow, " Drakeford," Poolhead

Lane, Wood End, Tanworth-in-Arden.
The next meeting of the Society will be on March

14th when a lecture -demonstration will be given by a
representative of Voigt Patents, Ltd.

At a recent junk sale £8 was realised for the hospital
radio food.

HENRY FARRAD'S SOLUTION
(See page 223)

AS one of the two mains leads is inter-
rupted by the wall switch, the only way

the circuit through the set can be completed
is by an earth return. This, incidentally,
means that the switch must have been wired
in the " neutral " instead of the " live "
main-not an uncommon fault in some
houses. The receiver, being obviously an
AC /DC type, almost certainly has the
chassis, valve and coil screen, etc., con-
nected to one side of mains, and the earth
terminal and probably the loud speaker
frame and external speaker leads connected
to earth: If the condenser joining the two
has broken down, or contact made in any
other of a number of possible places, the
mains circuit is completed, as shown in the
diagram, but can be broken by means of the
receiver switch.

Although it is possible that this arrange-
ment might go on indefinitely without un-
pleasant incident, it is very desirable to
trace and remove the chassis -to -earth con-
tact, not only because the electricity supply
authority objects to earth returns, but be-
cause if at any time the receiver had to be
unplugged there would be an even chance
when it was put back that it would be the
wrong way round, which would cause a
dead short-circuit and blow the fuses.

FAULT Y
CONTACT

E //rilL

VALVE HEATERS

WALL,2 SOCKET
RECEIVER PLUG

SWITCH ON

CHASSIS

cr.'d

SWITCH IN WRONG
MAINS LEAD

D C
MAINS

The arrows show the path of the current through the receiver, notwithstanding the wall
switch being " off."
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The Storage Principle
WHY IT IS IMPORTANT IN TELEVISION

TO those readers who follow the
technical side of television the
word " storage " as applied to
that art will convey a definite

meaning ; but the others might take many
more than the regulation three guesses
before hitting on its significance. In these
days, when the Government is talking
about "short-
term " and " long-
term " schemes of
food storage, it
may be appropriate
to refer to the tele-
vision storage principle as an ultra -short-
term scheme. It spreads over one -twenty-
fifth of a second, at most. Yet this is a
relatively long time compared with the
consumption period. That, in fact, is the
crux of the whole affair.

But to get down to the facts.
At any given moment a television pic-

ture consists of one small spot of light.
Persons who rely on outworn phrases such
as " seeing is believing " may, perhaps,
refuse to accept this statement, but if
necessary its truth can be demonstrated.
If it were not for the sluggish response of
the eye, which continues to see a thing for
a short time after it has passed on, tele-
vision, like the cinema, would be impos-
sible.

Assuming the British system of tele-
vision, with its 405 lines, of which 385
actually appear (the rest being used for
synchronising), for every part of the re-
ceiver screen to be traversed once during
the scanning process, it is necessary for the
diameter of the luminous spot projected
by the cathode ray tube to be 1 / 385th of
the picture height. And as the picture
width is 25 per cent. greater than the
height it is equal to 482 spot diameters.
So if the screen is imagined to be divided
into tiny squares, each just large enough
to contain the spot, the number of squares
would be 385 x 482, which is equal to
185,570. These squares can be referred to
as picture elements.

How the Spot Travels

Now if the reception of television were
made the subject of a B.B.C. running
commentary it might go something like
this : " The spot has just come on to the
field at the top left hand. (" Square 1 ! ")
and is moving to the right very fast
(" Square 2 ! "). It seems to be getting a
bit brighter now (" Square 3 ! "). . . .

. . . and has reached the middle of the
field. (" Square 241 ! ") travelling slightly
diagonally (." Square 724 ! "). . .

. . reached the extreme right and a
little way down the field (" Square 964 ! ").
It's gone ! No ! there it is again at the ex-
treme left (" Square 965 ! ") ; now moving

By

"CATHODE RAY"

to the right again (" Square 966! "). . .

. . . very dark now and almost at
the foot of the field, centre (Square
185,329 ! "). I can't see it at all now, can
you ? Oh ! there it is at the top centre
(" Square 242 ! "). . .

And so on.
But the commentator would have to be

a rapid talker, for
all 185,570 squares
a r e successively
occupied within one
twenty-fifth of a
second. Deducting

from this the time spent behind the scenes
changing from the end of one line to the
start of the next, we are left with 1 / 31 sec.,
-during which the speed of the spot is con-
stant. Therefore the time taken to move

from one square to the next is
31 x 185,57o

of a second, or 0.174 of a microsecond (as
a millionth of a second is called). During
that unimaginably short time the cathode
ray by its impact on the screen has to
generate enough light to represent any-
thing 'up to the brightest part of the pic-
ture-say a lamp in the scene. The
problem seems to have been pretty well
solved for the ordinary small domestic
screens, but it is a different matter for
large screens.

However, leaving that for the moment
and going to the transmitter, the problem
there is to pick up from an area smaller
than a pinhole, during that fleeting frac-
tion of a microsecond, enough energy, due
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to the light reflected from, perhaps, a grey
November scene, to stand out strongly
above the inevitable fluctuations that
occur in valves and circuits as a result of
the restless movements of the tiny par-
ticles that make up all matter (Fig. 2).
Working the thing out, it seems impos-
sible.

Photography has made wonderful
strides, and pictures can be got with ex-
posures of less than a thousandth of a
second without exceptional demands on
the lighting. But ask a photographer to
take a picture in 0.000000174 of a second
and hear what he says!

Accumulating Light

A reaper does not have to sow the seed
and reap what has time to grow while he
is actually on the spot ; the seed through-
out the field can be growing for quite a
long time while he is busy elsewhere. And
although any one picture element is
touched by the scanning beam for only a
sixth of a microsecond, it receives the light
from the scene for 40,00o microseconds be-
tween visits. If it can be persuaded to
draw electrical energy from the light
during all that time, and save it up until
the moment when the scanning ray tomes
to collect, there should be quite a useful
harvest.

This was the idea of the " Emitron "
used in this country and the " Icono-
scope " of America, which work extremely
well and have made modern television
possible. I say " was " the idea because
although the explanation I have given was
the generally accepted one until recently

483

1 2 3 4 241 242 724

965-y.
966
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Fig. 1.-Diagram to illustrate the running commentary
on television reception. It can be imagined that the
screen is divided into 185,570 squares, and as there is
not room to number them all only a few are shown.
Square i is the starting point, and the first line ends
at 964 ; the next line starts at 965. The last line in
the first half scan ends at 185,329, and reappears for

the second half (shown by broken lines) at 242.

185 088 185,329 185,570

482
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the people who are always doing research
on these things for improving them have
come to the conclusion that very little of
the action described actually takes place,
and that the beneficial results are really
due to a much more involved process, in
which secondary emission plays an im-
portant part. If it were not for the pos-
sibility of improving the equipment it
would be rather mean of these investi-
gators to upset the old explanation, which
was so much easier to understand. How-
ever, the new theory still seems to allow
the process to be described as a storage
action, for the energy obtained from each

Wt@ll@g0
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let describing the wormug of the system.
One of the most important features is an
ingenious storage method, in which light
from a powerful source is caused to light
up not only the picture element being
scanned at the moment but also a whole
string of other elements in its train. The
total amount of controlled light is thus
multiplied many times. The clever part
of the scheme is the way in which the
vision signal belonging to any part of the
picture is stored for a while so as to con-
tinue to control the brightness of the light
falling there, even while the scanning
passes on (Fig. 3).

More recently there is news of promising
experiments by von
Ardenne with a new
cathode - ray re-
ceiver operating on
a storage principle.
In the familiar tele-
'vision cathode-ray
tube, the impact of
the ray itself pro-
duces the light that
makes the picture.
Von Ardenne has
been looking for a
way of causing the
cathode ray to con-
trol the transpar-
ency of a screen, so
that the picture can
be projected to any
convenient size, in
the same way that
the varying trans-
parency of a cinema

film can be used in projecting a large
bright picture. But whereas a long time
is occupied in producing a cinema film
from the original scene or from another
film, the cathode ray must do it practi-
cally instantaneously. The effect has to
last for as long as possible up to a twenty-
fifth of a second, and anything remaining
then must be extinguished ready for the
next picture.

It is too early to decide whether or not
this system is going to be successful in
practice, but it looks quite promising. In

LIGHT
FOCUSED

ON SCREEN

ELECTRON CAMERA

SIGNAL PICKED
UP FROM SCREEN

AMPLIFIER

LENS

CATHODE RAY
SCANNING SCREEN

ELECTRON GUN

SCENE
REFLECTING

LIGHT

TO CONTROL
OF TRANSMITTER

Fig. 2.-Very diagrammatic view of what goes on at the transmitting
end. The light on the screen releases electrons according to its
brightness, and when touched by the scanning ray a signal is obtained ;
but to be any good it must at least be much stronger than the amplifier

" noise."

picture element is not produced solely
during the moment of visitation by the
scanning beam but is stored by it during
at least part of the comparatively long
intervals, ready to be released.

Big -screen Reception

Coming back now to the receiver, you
will remember that as long as the screen
is kept fairly small-not much over a foot
across-it seems to get along very well
without any storage (unless you include
the tendency of the screen to remain glow-
ing for a little while after the scanning ray
has left it). Large screens are not at quite
such a satisfactory stage. One system is
to increase the power of the cathode-ray
tube, such as by increasing the voltage
from the usual 5,000 up to perhaps
25,00o, so producing a dazzlingly bright
picture ; and then enlarging it by means
of lenses. The brightness, of course, goes
down in proportion as the size goes up-
one can't have it both ways. So there is
a limit to what can be done along these
lines. Then 25,000 is not an ideal voltage
for domestic appliances, because even if
it is made sale it is undoubtedly expensive.
And the life of the tube is at the moment
rather problematical.

Another, and entirely different system
is Scophony. I tried to explain the basis
of it some time ago (Jan. 1st, 1937), and
it is rather too much to repeat as a digres-
sion here, but I believe the Scophony
Company has produced a very good book -

FROM
RECEIVER

CELL

SCANNING BEAM
OF LIGHT

Fig. 3.-In the Scophony system not only is
the spot corresponding to the transmitter
scan position illuminated, but also a whole
strip of the screen in its train. The cell has
to store or " remember " the signals just past
so as to keep the right distribution of light

over the whole strip.

principle its merit depends on the vision
signal being stored during the intervals
between visits by the scanning ray, so that
the whole picture is illuminated simul-
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taneously instead of only one minute spot
of it. Theoretically there is scope for get-
ting 240,000 times as much light. Even
a small fraction of that gain is worth
having !

Television
Programmes

Sound 41.5 Sic's Vision 45 MO

An hour's special film transmission in-
tended for demonstration purposes will
be given from 11 a.m. to 12 noon each
weekday. The National or Regional pro-
gramme will be radiated on 41.5 Mes
from approximately 7.45 till 9 p.m. every

day.

THURSDAY, MARCH 9th.
3, Ray Ventura et ses Collegiens. 3.30, British
Movietonews. 3.40, 223rd edition of Picture
Page.
9, " Oleograph," an instructive entertainment
as presented at the Oleographic Hall in 1880.
9.30, Gaumont-British News. 9.45, Cartoon
Film. 9.50, 224th edition of Picture Page.
10.20, News.

FRIDAY, MARCH loth.
3, Richard Hearne, Lily Palmer and George
Nelson in " Bath h. and c." 3.15, Gaumont-
British News. 3.25, Daisy Guth, pianoforte.
3.35, Cartoon Film. 3.40, Condemned to be
Shot," a play in the first person by R. E. J.
Brooke.
9, Western Cabaret, including Big Bill Camp-
bell and the Hill -Billy Band. 9.50, Film :
" Under Water." 10, Animal First Aid. A
veterinary surgeon demonstrates how to treat
a sick or injured dog. 10.40, British Movie-
tonews. 10.20, Spring Hats Display. 10.35,
News.

SATURDAY, MARCH rith.
3, Intimate Interlude. 3.15, Cartoon Film.
3.20, Wyndham Goldie as Prince Charles
Edward Stuart in " Count Albany," an historical
invention by Donald Carswell.
9, Ray Ventura et ses Collegiens. 9.30,
Gaumont-British News. 9.40," The Gamblers,"
a farce adapted by Harold Bowen from the
Russian by N. V. Gogol. 10.30, News.

SUNDAY, MARCH r2th.
3, Television Surveys VI, Life on the Canal.
O.B. from Clitheroe Lock on the Grand Union
Canal. 3.20, Film. 3.30, The Jacquard
Puppets. 3.45, Cartoon Film. 3.50, Otto
Fassel, tenor.
8.50, News. 9.5-11, "Goodness, How Sad,"
a play by Robert Morley.

MONDAY, MARCH 13th.
3-4.30, Ernest Milton in " Rope," a thriller
by Patrick Hamilton.
9, " The Immortal Hour," the famous music
drama by Rutland Boughton. Cast includes
Irene Eisinger and Arthur Fear, supported by
B.B.C. Singers and the Television Orchestra.
10.30, News.

TUESDAY, MARCH 14th.
3, Gaumont-British News. 3.10-4, " The
Gamblers " (as on Saturday at 9.40 p.m.).
9, Coliseum Night. An O.B. from the stage
of the London Coliseum. 10, British Movie-
tonews. 10.10, " This Golfing "-not to be
taken too seriously. 10.20, News.

WEDNESDAY, MARCH r 5th:
3, Coffee Stall. 3.15, Cartoon Film. 3.20,
British Movietonews. 3.30, Jack Hylton and
his Band.
9, Leon M. Lion in " Libel " by Edward Wooll.
10.30, News.
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The Amateur Transmitting
Station

Part IX. Planning the Aerial
and Feeder System

By H. B. DENT (G2111C)

LL the adjustments of the trans-
mitter, including matching the
modulator to the RF amplifier,
can, and should, be carried out

with the power dissipated in a dummy
aerial.

When everything is working satisfac-
torily, but not before, the transmitter can
be coupled up to an aerial. Just as much
care has to be given to this part of the
equipment as to the transmitter itself, for
all one's work will be wasted unless as
much as possible of the RF output actually
finds its way into the aerial, because it is
the aerial that is responsible for radiating ;
the transmitter is merely the generator.

As there are so many different kinds of
aerial and coupling systems that can be
used for short-wave transmission, only a
few of the more commonly used varieties
can be dealt with here.

It is probably well known that any piece
of wire suspended well away from earthy
objects resonates at a wavelength equal
to twice its length. It is thus referred to
as a half -wave aerial, or dipole. The

.potential gradient of a wave at resonant
frequency on this wire takes the form as
shown in Fig. 24 by the dotted line A. At

a
2

Fig. 24.-Voltage and current distribution on
a half -wave aerial are shown by curves A and

B respectively.

the two extreme ends the potential is high, 
while as the centre is approached it falls
to a very low value. On the other hand,
the current distribution along the wire
rises from a low value at the ends to a high
value at the centre, as indicated by curve
B. Another way of expressing it would be
to say that the centre of a half -Wave aerial
has a low impedance and approximates its
radiation resistance, being for practical
purposes 72 ohms, -while the ends are at
high impedance and may be as much as
5;000 ohms, though, owing to the influence

SHORT-WAVE transmitters operate with
aerials differing radically from those commonly

employed for broadcast reception. This series of
articles, which has covered, stage by stage, the com-
plete design of an amateur transmitter, is fittingly
rounded off by a description of suitable radiating

systems.

The imposing array of aerials at G6OT. A multi -element directional system for five -metre
transmission can be seen suspended between the two masts.

of adjacent objects, is nearer 2,50o ohms
for an ordinary aerial.

These characteristics of the aerial are
important, as the varying impedance along
its length has to be taken into account
when deciding how and where to feed in
the RF output from the transmitter.

The simplest arrangement is possibly a
half -wave aerial fed in the centre by a low-.
impedance feeder, as shown in Fig. 25. By
using a transmission line that is designed
to have a surge impedance of 72 ohms
(suitable cable is obtainable commerci-
ally), matching is automatically effected
at the aerial end, and only the matching
at the transmitter has to be considered.

Non -radiating Feeder
It might be mentioned that the idea of

matching a transmission line to the aerial,
and also to the source of supply of energy,
is that by so doing the transmission line
does not form a part of the radiating
system, but only serves to convey energy
to the aerial with the minimum of loss.
Thus it can be any reasonable length and
need not bear any relation to the wave-
length.

So far as matching at the transmitter is
concerned, it is generally sufficient to vary
the coupling until the maximum RF
current is obtained in the feeder, which
can be ascertained by including a, hot-

wire ammeter or a thermo couple. At the
same time, the anode current of the RF
amplifier, which, as previously explained,
increases when power is drawn from the
anode circuit; must not be allowed to
exceed the predetermined value. If it
does do so with optimum coupling, i.e.,
maximum power output, then the input to
the amplifier must be reduced.

The only disadvantage of this aerial
system is that it is applicable to one wave-
length only. For example, a half -wave
aerial for 42 metres will be 66 feet long,

;

72 OHMS
TRANSMISSION LINE

Fig. 25.-The centre of a half -wave aerial is
the correct point of connection for a 72 -ohm

transmission line.

while for 21 metres 33 feet only are re-
quired. Now the centre of the 42 -metre
aerial is low impedance at resonance, but
becomes a high -impedance point on
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21 metres, since this aerial is two half -
waves Iong, and the centre of each half-
wa re portion would be 16.5 feet from
either end. Obviously, the 72 -ohm feeder
no longer matches to the aerial when the
frequency is doubled.

AERIAL

Fil TRANSMITTER
ANODE CIRCUIT

Fig. 26.-Tuned feeder system for a centre -fed
half -wave aerial where a is an odd number of

quarter -waves long.

A system of feeding that enables an
aerial to be used on the fundamental fre-
quency, or any harmonic frequency of the
aerial, is that which is known as a
resonant -line or tuned feeder. It is some-
times also called a Zepp feeder. The 72 -
ohm line and feeders of this kind, which
can be any convenient length, are
described as untuned or non -resonant
lines.

With the tuned system there are stand-
ing waves on the feeders, and by suitably
adjusting their length it is possible to
arrange for a high impedance at the aerial
end and a low impedance at the transmitter,
or vice versa, or low or high impedance
at both ends. Adjustment of length need
not necessarily involve an actual change
in the physical dimensions of the line, as
it can be arranged electrically by tuning
the line at the transmitter end either by
means of a parallel tuned circuit or by a
series tuned circuit. This then provides
a flexible transmission line that enables
the one aerial to be used on several har-
monically related wavebands.

Latitude in Feeder Length
If the feeders terminate at a parallel

tuned circuit, as shown in Fig. 26, and
the aerial is low impedance at the centre
at the working frequency, the length a of
the feeder should be any odd number of
quarter waves, i.e., one quarter, three
quarters, five quarters, and so on.

The reason for this is that in the case
of a feeder-or aerial, for that matter-
the impedance is high at one end of a
quarter -wave portion and low at the other.

Wbgll®Eo
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Parallel wires are used in order to prevent
radiation from the feeders, as the voltage
and current at any point are equal but of.
opposite sign.

Now by halving the wavelength the
centre of the aerial becomes a high -
impedance point, and with the feeder an
odd number of quarter waves long the
tuned circuit end is low impedance, but
we require it to be high impedance for con-
necting across a tuned circuit.

In this case the length of the feeders
ought to be an even number of quarter
waves, but if the transmitter end is re-
arranged as shown in Fig. 27 the desired
impedance relationship can be preserved
with feeders an odd multiple of a quarter
wave long.

Voltage- and Current -fed Feeders

The parallel tuned arrangement can be
termed a voltage -fed and the other a
current -fed feeder, since at the input of
the system the RF voltage is high and the
current low in the one case, while in the
other the current is high and the voltage
low. RF ammeters are usually joined in
each feeder line, as shown in Fig. 26 and
Fig. 27, as an aid to tuning the line for
resonance.

With parallel tuning, as in Fig. 26, Cr
is set first to minimum capacity and the
coil Li coupled loosely to the anode circuit
of the transmitter. Condenser Cr is then
slowly increased, and when Lx CI is in
resonance the anode current of the RF
amplifier will rise to a maximum. Slight
adjustment of the anode circuit condenser
may also be necessary. The coupling is
then adjusted to give the required anode
current in the RF amplifier.

It is possible that only a very small read-
ing will be noticed on the line ammeters
with parallel tuning, but it does not mean
there is no current in the line, as they are
located at a high -voltage point, and the
RF current is extremely small.

AERIAL

TRANSM ITTER
ANODE CIRCUIT

Fig. 27.-If the tuned feeders are an even
number of quarter -waves long, a half -wave

aerial should be arranged in this way.

MARCH 9111, 1939.

Now in the case of series tuning, Fig. 27,
the same procedure is adopted, but Cr
and C2 are now adjusted simultaneously,
and the same amount of capacity should
be included in each line. Being a current -
fed system, the meters will register a
moderately high current, which should be
the same in both lines. Generally, it is
quite sufficient to fit a meter, in one line
only, though in the case of the series con-
denser feed, if the currents in each line
were not equal they could be balanced by
increasing the capacity of one and decreas-
ing that of the other. However, this is
hardly necessary in practice.

A simple switching arrangement that
changes over the condensers from series

SERIES

PARALLEL

Fig. 28.-Series-parallel switching for opera-
tion on fundamental and even harmonic fre-

quencies of the aerial.

to parallel tuning is shown in Fig. 28. In
the parallel position one condenser only,
i.e., CI, is in circuit.

It is advisable whenever possible to ter-
minate tuned feeders just inside the build-
ing and so avoid any appreciable length
after the point of entry. If the transmitter
cannot conveniently be placed at this
point, an intermediate coupling system,
such as that shown in Fig. 29, may be
employed.

Minimising Harmonic Radiation

By centre -tapping the two coupling
coils, L2 and L3, and earthing those
points, harmonic radiation is materially
reduced. Tuning can be carried out by
placing CI in parallel with L4, disconnect..
ing the feeders, and using this circuit as
a temporary dummy aerial for approxi-
mate adjustment of the coupling coils, but
the final positioning must be done with
the feeders connected, as without them
the circuit is not correctly loaded. We
have spoken about aerials being a half-
wave long, and mentioned quarter -wave
lengths in connection with the feeders.
The true length of a resonant aerial is
actually slightly less than a half -wave, and
its length can be ascertained for any fre-
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The Amateur Transmitting Station-
quency from the following formula :-
Length half -wave aerial (feet) =

468
Frequency in Mc / s

while for finding the length of open -wire
feeders, such as the tuned variety men-
tioned, the formula is :-
Length quarter -wave tuned
feeder (feet) =

240
Frequency in Mc/ s

In order to prevent radia-
tion from the feeder, the
two wires must be reason-
ably close together, and
about 6 inches is a satisfac-
tory spacing. The spacing
insulators must be loss free
at the frequency used, for
at certain points the RF
voltages are quite high, and
any leakage, will mean a re-
duction in aerial power.
Spacers two to four feet
apart will ensure that the
two wires remain equidistant even when
the line is swaying in the wind.

wtmlliggo
weEto

Random Radiations
Auroral Pranks
SITTING down to the controls of my

short-wave receiver on the afternoon of
February 24th, I got the impression that the
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many reasons I have always been in favour
of a rather later date for Radiolympia. The
chief of these is that August is the holiday
month, when all the world and his wife and

Fig. 29.-Aerial coupling system
comprising length of untuned feeder
terminating in series -parallel switch-

ing for tuned feeders.

L2 L TUNED LINE

C2

TUNED
FEEDERS

The Marconi Aerial

Of the many other types of aerial used
by amateur transmitters, only one will be
mentioned here, and that is what is known
as a Marconi aerial. The aerial can be
about a quarter wave in length and then
tuned by means of an inductance if
shorter, or by a series condenser if longer,
than a quarter wave to resonate at the
transmitting frequency. The length of the
earth lead has to be taken into account, as
it must .be considered an essential part of
the aerial.

A quarter wave, or odd multiples of a
quarter wave, are used, as the aerial is
grounded at one end, and there is an image
in -the earth that simulates the other
quarter -wave portions that would other-
wise be needed.

Another variation of this would be a
random length aerial tapped into a tuned
circuit coupled to the transmitter, as shown
in Fig. 3o. An earthed screen, consisting of
a series of stout parallel wire joined to-
gether at one end only and interposed
between the PA anode circuit and the
aerial tuning circuit as shown will reduce
harmonic radiation
to a minimum.

If the aerial is
earthed as shown,
the system will
have to be tuned
by varying the tap-
ping to resonate at
the transmitter fre-
quency. Transmis-
sion can be effected
on harmonic fre-
quencies of the
aerial so that it is a
useful system for
operating on
sev er al. different
wavelengths.

set had gone entirely mad. Lots of usually
good stations couldn't be heard at all;
others were fading in odd ways and many
were suffering from the most rapid and
violent type of flutter. Clearly some big
magnetic disturbance was afoot, and a little
later on I had further direct evidence on the
subject. Going out to take my dog for a
short run, I looked, up at the sky and all
was explained. Overhead there were dense
clouds, but to the north-west there was an
area of clear sky between them and the
horizon. The aurora was giving a brilliant
display and I wished that there weren't
those overhanging clouds, so that the full
glory might have been visible. Even as it
was it was a wonderful spectacle, for the
edges of the clouds looked as if they were
red hot and flashes of light could be seen
every now and then through any rifts that
appeared in them. Later on the clouds
covered the whole of the sky and nothing
of the display was to be seen. The effects
of the magnetic disturbance, though, could
be heard on the wireless set for the next
twenty-four hours.

Radiolympia
THE Radio Exhibition at Olympia is to

open this year on Wednesday, August
23rd, and to last until Saturday, September
2nd. The period thus corresponds exactly
with that of 1938, when the Exhibition ran
from August 14th to September 3rd. For

--J
Fig. 3o. --A radiating
system using a random -
length aerial can be ar-

ranged in this way.

family are at the seaside or in the country,
if they can possibly manage it. Another
objection that I have to the period chosen
is that in most years the last part of August
and the first week of September are a time
of very hot weather. Olympia, with its
vast glass roof, is hardly the plaC.-6 that
you'd choose for comfort when the ther-
mometer is hovering about the eighties.
Still, there must be excellent reasons for
the R.M.A.'s choice of dates.

A Better Exhibition
It's good to see that there's a movement

on foot for improving the Wireless Exhibi-
tion and making it altogether more attrac-
tive. It's some years since I first suggested
the advisability of getting rid of stunts and
having in their stead interesting and infor-
mative sideshows, such as that which the
National Physical Laboratory once ran to
show the working of the cathode-ray oscil-
lograph. Something of the kind is quite
likely to be done this year. An excellent
suggestion is that the Navy, the Army, the
Air Force and the A.R.P. authorities should
each have an exhibit showing the practical
-applications of radio to their particular
branches. That's the stuff to give 'em.
The Exhibition has for some time tended to
become too much a display of boxes, knobs
and valves.

%
Home-made Interference

TALKING the other day to a service man
who has cleared up many cases -of

home-made interference with wireless recep-
tion, I learnt that he had found that a
single earth for the electric wiring system
of the house is seldom sufficient, no matter
how good it may prove to be when tested
by measuring instruments. He had come
across instance after instance of properly
bonded wiring which was earthed only at
one point being responsible for noisiness.
He told me that he now makes a practice
of earthing every lighting system's lead
sheathing at two points at least ; often addi-
tional earthing points are needed to give
complete freedom from interference. I have
never had any trouble in this way myself,
but I find on examining it that- the sheath-
ing of my wiring is earthed at half a dozen
different points to the water mains.
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ELECTRON MULTIPLIERS
THE figure shows an electron

multiplier in which certain of
the electrodes accelerate, whilst
others retard, the main electron
stream, the object being to secure
maximum amplification for a given
grading of the biasing potentials.

Light falling upon a photo-
electric cathode K releases primary
electrons, which then pass through
a succession of perforated
secondary -emission electrodes A,
B, C . . N, 0, all -of which carry
progressively increasing positive
potentials, with, say, zoo volts
difference between each. The
stream is thus drawn forward and
is amplified by secondary emission

WilT®il@EI ,

Inventions

MARCH 9,11, 1939.

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.

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

will be included in this section.

slowly burning it until only an ash
skeleton is left.

The incandescing layer of tung-
sten is then deposited on the upper
surface, whilst the side walls of the
cells are covered with carbon to
prevent heat from spreading later-
ally from one to another. The
screen is finally mounted on a
metal backing -plate. -

F. Fischer and M. Lattmann.
Convention date (Switzerland),
June 4th, 1936. No. 496662.

Electron multiplier with both accelerating and retarding electrodes.

at each electrode until it reaches
the output stage 0.

Situated beyond this point are
two retarding electrodes S, T, each
carrying a lower potential than
the electrode 0. If, for instance,
0 is biased to 1,800 volts positive,
S carries 1,700 and T carries x,roo
volts. This biasing causes extra
secondary electrons to be emitted
from both S and T and to be col-
lected by the electrode 0. The
overall amplification of the device
only rises to a maximum when the
voltages on the two retarding elec-
trodes are given definite values of
the order stated.

Fernseh Akt: Convention date
(Germany), May 30th, 1936. No.
496564.

0 0 0 0

LUMINESCENT SCREENS
A MOSAIC of thin tungsten

L metal is deposited on a cel-
lular surface to make a screen
which is used for reproducing tele-
vised pictures by incandescence.
Such a screen must have two pro-
perties. In the first place, it must
cool from " white " to " dark "
heat in less than one -twentieth of
a second, and in the second place
the heat from one " cell " or
elemental point must not spread
laterally to the surrounding cells.

The cellular foundation for the
screen is made either by carbonis-
ing a velvet-like fabric, or by first
chemically treating a natural
organic tissue (such as elder pith)
with sodium tungstate and then

TELEVISION RECEIVERS
INSTEAD of using the scanning

stream of a cathode-ray tube
to produce an image in fluorescent
light, it is applied to vary the
transparency of a specially pre-
pared screen in accordance with
the light -and -shade values of the
received picture. For instance,
the screen may be a thin glass
casing filled with smoke, the effect
of the scanning stream being to
cause the smoke particles to con-
dense in proportion to its intensity.

The invention is concerned with
a cathode-ray receiver of this
type and discloses means whereby
the screen, after its transparency
has been modified so as to corre-
spond with the details of the
received picture, is exposed to the
rays of light from a lamp so that
it throws an image of the picture
on to a viewing screen mounted
outside the tube. It is necessary
for the scanning stream of electrons
and the rays of light from the
lamp both to be applied to the
same surface of the transparent
screen, and various ways are
described for doing this without
allowing one to interfere with the
other.

Fernseh Akt. Convention date
(Germany), May 2nd, 1936. No.
494967.

0 0 0 0

PRECISION TUNING
TO secure greater precision in

tuning, it has already been
proposed to provide, in addition to
the usual tuning knob, a button
which, when the knob is set to

zero, can be adjusted against any
desired one of a list of stations.
Here it co-operates with a corre-
sponding notched disc on the
spindle of the tuning knob, so that
when the latter is subsequently
turned it is automatically arrested
at a point where the circuits are
correctly tuned to the selected
station.

The invention is designed to
simplify the existing arrangement
by making it possible, whatever
the position of the tuning knob, to
free the selecting button and align
it with the name of the desired
station on the indicator scale. As
before, the control knob is then
rotated until it is automatically
brought to rest at a point where
the receiver is precisely tuned to
the pre -selected station.

Murphy Radio, Ltd., and
J. D. A. Boyd. Application date,
May 26th, '937. No. 496275.

0 0 0 0

TUNING INDICATORS
THE diagram (a) shows the

back -plate of a station indi-
cator designed for a set covering
five separate wavebands, each
represented by one of the five
semi -circular slots marked A to E
respectively. The plate is of
transparent glass, and different
segments of its edge are variously
coloured, as shown by the arrows,
so that each tuning -slot, as it is
brought into position by the wave -
change switch, is lit up in a dis-
tinctive colour by the internally
reflected light from a fixed lamp
L, diagram (b), placed at the side
of the indicator.

The back -plate is rotated about
a centre P, which is offset from
the shaft R which carries the indi-

the plate, the lamp L can be
placed where it is easily accessible
and where it does not occupy
otherwise valuable space.

Marconi's Wireless Telegraph
Co., Ltd. Convention date
(U.S.A.) June 30th, 1936. No.
497854. 0000
THE indicator needle is

mounted on a carriage which
is driven by a cord -and -pulley
gear from the tuning -knob, so as to
move bodily across a wavelength
or station scale, when making the
initial adjustment. Fine tuning
on the short-wave band is then
completed by transferring atten-
tion to a disc, which is mounted
at the foot of the pointer and co-
operates with markings made at
the foot of the carriage. The disc
is driven through a pinion which
gears with a rack formed on the
carriage, the arrangement being
such that a small movement of
the carriage produces a compara-
tively large angular rotation of
the disc.

The General Electric Co., Ltd.;
R. G. S. Godwin and E. L.
Mercer. Application dates, April
7th and November 15th, 1937.
No. 496874.

0 0 0

LOUD SPEAKERS
TNSTEAD of mounting the
-L

loud-
speaker diaphragm parallel with

the grille or opening in the
cabinet of a console receiver or
radio -gramophone, it may advan-
tageously be tilted back slightly,
so as to throw the sound upwards,
where it is more on a level with
the listener's ears, and is less liable
to be absorbed by the carpet.

But it is found, when the
speaker is so tilted, that cabinet
resonance comes into play and
gives an unpleasant " coloration "
to the emitted sounds. This is
remedied, according to the inven-
tion, by closing in the space left

Tuning dial in which the various wavebands are indicated by different
colours.

cator needle I, the drive for the
plate being effected through a cam
movement from the wave -change
switch. Fig. (b) shows the slot A
as it appears through the escut-
cheon from the front of the set.
Since the illumination is from the
side, instead of from the rear of

between the backwardly inclined
diaphragm and the grille opening
by means of wooden strips which
are lined with sound -absorbing
material.

Murphy Radio, Ltd., and G. S.
Brayshaw. Application date, June
25th, 1937. No. 496504.
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A reputation for high grade
instruments is behind this

NEW LOW-PRICED MULLARD

CATHODE RAY OSCILLOGRAPH
for radio and television servicing.

FOR SERVICE DEALERS
"The GA43155 at work"

This unique brochure, now in prepara-
tion, tells you how the GM3155 works
and shows you, by means of a chart,
what it does and how it will save you
valuable time in locating faults.

FILL IN AND POST THIS COUPON TODAY
Please send me a copy of "The GM3155 at Work"

Name

Address
V', V.'

List Price 225
with special net prices to service dealers

MULLARD WIRELESS SERVICE CO. LTD.
VALVES SALES DEPARTMENT
22S Tottenham Court Road, London, W.1

VOIGT PATENTS LTD

'Phone SYD 6666

THE

WE are planning a fresh group of propaganda tours
which have proved so popular in previous years.

You will remember the idea : Our engineer gives a
demonstration to our host and friends, and the host
offers hospitality for the night. Thus he hears our
speaker under the actual conditions of his home, and
is able to compare equipments,
We ask for the privilege of inviting a few friends
(say four) from our mailing list.
WE USE OUR LATEST TYPE OF DIAPHRAGM-

THE LIGHT COIL TWIN
WHEN CONDITIONS PERMIT

Required :-Mains (A.C. for preference), Aerial, Earth, and
a corner for the Speaker. We bring our own set and records.
If interested, please write at once, especially if you represent
a Radio Society.

WILL YOU BE A HOST OR VISITOR ?
(Ii the former, please advise distance to nearest garage.)

HERE IS A GREAT OPPORTUNITY
ENJOY A VOIGT" SPEAKER IN YOUR OWN HOME
A UNIQUE MUSICAL EVENING. WRITE NOW

COURTS, SILVERDALE, SYDENHAM, S.E.26.
Regd. Office . 22, Castle Street, E.C.I.

Covers

CONTINUOUS
fundamental

frequency band
from

95 Kc. to 40 Mc.

BRITISH MADE.

The

ALL -WAVE

Avo - OSCILLATOR
Regd. Tradr hIcad

Battery Model
9 Gns.

d'onplele dal( Batteries)

A.C. Mains Model

10 Gns.
(Leather Carrying Cas

DEFERRED TERMS
IF DESIRED

Covers complete band from 95 Kc. to go Mc.
by six fundamental ranges. Extended to 8o
Mc, by harmonic calibration. Directly cali-
brated throughout. Externally modulated,
internally modulated, or R.F. signal obtained
at will. Internal modulation is 30% at 400
cycles, the L.F. signal being available for
external use. Double attenuation enables
signals to be varied from a few microvolts
to 50 millivolts, with a force output of r volt.

 Write for fully descriptive .ea!tel.

Sole Proprianne & hInnaftudarers
The Automatic Coil Winder & Electrical Equipment Co., Ltd.,
Winder House, Douglas Street, London, S.W.I. Won, I ;chairs:404 7

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.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire " copy " is repeated from the
previous issue : 13 consecutive insertions 5",,, 26 con-
secutive, ; 52 consecutive, 15%.

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,
8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2 ; 260, Deansgate,
Manchester, 3 ; 26e, Renfield Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

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

Postal Orders and Cheques sent in payment for adver-
tisements should be made t.70T,; payable to ILIFFE
& SONS Ltd., and crossed --- Notes being
untraceable if lost in transit should not be sent as
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement
and the date of the issue in which it appeared.

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

NEW RECEIVERS AND AMPLIFIERS
R,
TELEPHONE: Holborn 4631.

RADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1,
by offering brand new receivers maintain their

reputation as the leading Mail Order House for surplus
radio. See our list of components, etc., under that head-
ing
* **
ACE Model AW563 6 -valve All -wave Superhet Receiver,

fitted automatic tuning, providing choice of 5 stations
instantly at the touch of a button, 3 wave -bands, mains
superhet for A.C. mains only, 200-250 volt, British Octal
valves are fitted as follows, pentagrid, frequency changer,
band-pass coupled to H.F. pentode, I.F. amplifier, double
diode valve, providing delayed A.V.C. and detection, fol-
lowed by pentode L.P. amplifier coupled to power pen-
tode output valve (3 watts undistorted output), provision
for gramophone pick-up and extra loud -speaker, floodlit
glass tuning scale calibrated with station names and
wave lengths, cathode ray tuning valve and wave -band
indicator, special slow motion tuning device, two-tone
bentwood highly polished walnut cabinet, wave range
19-50, 200-550 and 800-2,000 metres, brand new listed
12 gns.; our price 15/1916 to clear

*
IMMEDIATE Delivery Now Offered of

BRITISH Belmont 8 -valve Plus Magic Eye All -wave
A.C. Superhet Chassis, 4 wave -bands, two short,

medium and long, fitted latest Mullard octal base Ameri-
can type valves. Brief specification: Short wave 6-18
metres (covers television sound), short wave 2, 18-50
metres, medium band 200-550 metres, long 900-2,000
metres. Valve combination 6K7, Pre H.F., 6J7 Oscillator,
6.17 mixer, 6K7 I.F., 6Q7 (DDT) detectiqn, A.V.C. and
first I..F. two 6F6s parallel output, 5Y3 rectifier, plus
6G5 Magic Eye visual tuning, handsome dial station
names etched on glass; controls 2 -speed tuning, volume and
on/off, combined variable tone control and selectivity
switch wave change plus gramo. switch. Size of chassis,

x 10i u. x 3in. Supplied complete with valves,
escutcheon, knobs and chassis bolts, but less speaker;
£511916 each.

COMPLETE Receiver in Handsome Walnut Cabinet,
details as above, complete with speaker; £7/7 each.

* * *
DECCA 6-valva 3 Wave -band Battery Chassis, fitted

complete with Mazda and Osram valves, QPP out-
put; these chassis give a sparkling performance on all
wave -bands, and are the product of a well-known manu-
facturer; complete with valves, £3/3 each.
A LL Orders Post Free; enquiries 11/2d. stamp if' reply

am- expected. Hours of business, week -clays 9 a.m. to 7 p.m.
Saturdays 9 a.m. to 1 p.m. Postal rates apply to the
united Kingdom only, orders for Ireland and abroad must
include sufficient postage to cover whatever the value
of same.

ADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1.R Telephone: Holborn 4631. [8169

ARMSTRONG
NEW VARIABLE SELECTIVITY

MODEL A.W.125P.P.
12-V. 5 -BAND ALL -WAVE
RADIOGRAM CHASSIS

12-550 continuous, 1e00 -2,000m.
with R.F. Pre -Amplifier, 2 I.F. stages with Variable Selectivity
Manual R.F. gain control and 10 watts R.C. coupled Triode P.P
output. £17.17.0

DEMONSTRATIONS
Extended hours for convenience of customers.
Engineer in attendance until 5.30 p.m. on
Saturdays and 7.30 p.m. Monday to Friday.

All Models Gladly Demonstrated

ARMSTRONG MANFG. CO.
100 ST. PANCRAS WAY, CAMDEN TOWN, N.W.1

'Phone : GULliver 3105

BOOKS ON WIRELESS
Write for complete lint to

Iliffe & Sons Ltd., Dorset House, Stamford St., London, &EA

NEW, ALL WAVE 6.5 t1701NPRS
SIGNAL GENERATOR

The NEW 1939" Model 60 "'TAYLOR SIGNAL
GENERATOR is,a truly remarkable instrument.
It has a frequency range from 100 gc to 46 Mc
In six bands, directly calibrated - almost
constant Output with loW Harmonic content.
Up to 50% Variable Internal or External Modu-
lation and up to 5 volts at 400 cycles of good
waveform for testing audio amplifiers.

Complete with screened output lead.

BRITISH
MADE

Model
60

A.C.
operated

10
GUINEAS

Low
Deposit

Easy
Terms
Available

FILL IN AND POST THIS COUPON NOW
To TAYLOR ELECTRICAL INSTRUMENTS LTD..

77/77a, Queen Victoria Stresit, LONDON, E.C.4
Please send me full details of the TAYLOR MODEL 60

ALL WAVE SIGNAL GENERATOR.

Name
Address

W.W 7

"Radio Data Charts," A Series of Abacs

NUMBERED ADDRESSES
For the convenience of private advertisers, letters

may be addressed to numbers at " The Wireless World "
Office. When this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
must be added to the advertisement charge, which must
include the words Box 000, c/o "The Wireless World."
All replies should be addressed to the Box number
shown in the advertisement, c/o " The Wireless World,"
Dorset House, Stamford Street, London, S.E.1.
Readers who reply to Box No. advertisements are warned
against sending remittances through the post except in
registered envelopes: in all such cases the use of the
Deposit System is recommended, and the envelope should
be clearly marked "Deposit Department."

Ili' DEPOSIT SYSTEM
Readers who hesitate to send money to advertisers

in these columns may deal in perfect safety by availing
themselves 'of our Deposit System. If the money be
deposited with " The Wireless World," both parties
are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goads, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor.. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being
no different arrangement between buyer and seller, each
pays carriage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bility. For all transactions up to £10, a deposit fee of
1/- is charged ; on transactions over £10 and under
£50; the fee is 216 ; over £50, 5/-. All deposit matters
are dealt with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to Iliffe & Sons Limited.

SPECIAL NOTE.-Readers who reply to advertise-
ments and receive no answer to their enquiries are
requested to regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to an advertiser, stamp for return
should also be included for use in the event of the
application proving unsuccessful.

NEW RECEIVERS AND AMPLIFIERS
elf-

TIEGALLIER'S.-See our advert, displayed on Inside
Back Cover. [8123

A RMSTRONG Television Sound Feeder Unit, Model
T2/ 4.

PHIS New Local Station Feeder Unit is Designed to
Receive, in addition to medium and long wavebands.

television sound within a 15 -20 -mile radius.
CHANGEOVER from Normal to Television Band is by

Simple Wave Change Switching.
ADVANCE Details are Available on Application.

PRICE, complete with valves, £5/5.

STANDARD Unit, RF2 /4, without television sound;
£313.

ARMSTRONG Range of High Fidelity Amplifiers in-
cludes 6- and 12 -watt Models, both with three stages

of triode push-pull amplification; output valves in 6 -watt
model are P.X.4a and price complete 9 gns.
12-WATTUnit uses P.X.25s; price 12 gns.

A RMSTRONG Co., 100, St. Pancras Way, Camden Town,A N.W.1. [8163
COMPLETE Range of " New Era " Amplifiers, perfect

quality; 114d. stamp for full lists.
" I.C.R.S.," 23, Lisle St., Leicester Square.

[8176
BAKERS 2 RF Receiver, with " Wireless World"

Quality Amplifier and Baker corner horn speaker;
prices from £10; the best value in quality apparatus ob-
tainable.-Bakers Selhurst Radio, South Croydon. [8156
QUALITY Amplifiers, 8 watts undistorted push-pull
Na output volume and tone control, negative feed back
matched energised speaker; £611216, cariage paid. Send
for illrstrated leaflet.-Radio Chassis Supplies. Balmoral,
Paviiion Drive, Leigh -on -Sea. [8113

/12 To Clear. -New 1939 Meissner designed push-
button 9 -valve (octal). 5 -band (6-2,000 metres)

chassis, with 12irr. auditorium speaker, unapproached
Meissner coil assembly, band spread.. P.P. tetrodes, 10watts, R.F, stage, 100-250 A.C.; order now from Radio
Marketing 'Co.. 62a, Westbourne Grove, London, W.2.

[8173

£12

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS, ETC.

EVRIZONE Super Tuner Unit, 5-190 metres, absolutely
brand new and unused, with diagrams; £3, or offer.

-Freeman, 71, Ryland Rd., Birmingham, 15. [8166

12 -WATT High Quality Amplifier, 5 valves and recti-
fier, triode push-pull output, Vortexion heavy duty

transformer and chokes, Parmeko high quality outputtransformer;. 8 gns.-Bond 30, London Rd., MordentMitcham 3051. [8148

Post free 4 fio
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CAR RADIO
DEALERS.-Don't buy; hiring pays better.-Parker

Sound Equipment, 30, Goulden Rd., Manchester, 20.
Didsbury 3136. [8108

"ARVIN " 6 -valve Superhet, long and medium wave,
illuminated steering column controls, listed 18

gns.; 7 gns.-Broad, 137, Grange Rd., King's Heath,
Birmingham. [8130

CAR Roof Aerials, improved type, chromium plated,
17/6 complete; vertical telescopic type, 12/6; Ameri-

can undercar aerials, single dipole, 9, 6; De Luxe twins,
rubber covered, 20/- pair; carriage paid.

WIRELESS SUPPLIES UNLIMITED, Essex House,
Stratford, E.15. Maryland 3191. [0577

IF You Own a Car Radio, it is bound to "go wrong"
some time: be a good friend to it and get it repaired

quickly, and at reasonable cost; all makes overhauled; 
free quotations.-Scott-Sessions Co., Car Radio Depart-
ment, Exchange Works, Muswell N10. Tudor
4101-2. [7498

USED SETS FOR SALE
MONODIAL

mONODIAL Radiogram, less pickup and motor, 6W,
separate high fidelity speaker. spare valves, parts,

recently overhauled; clear lot £5/S.-Kingsley, 12, Cedars
Rd., Beckenham. [8149

PHILIPS

PHILIPS Very Latest S.W. Receiver, 362A, enthusi-
astically reviewed, cost £21, unmarked; £14,-Lownds,

The Cottage, Old Lenten, Nottingham. [8154

SCOTT
Two Receivers, less cabinets.

SCOTT 15 -valve Receiver, complete 13 to 550 metres, no
breaks, first rate SW performance, one owner, cost

£95; accept £27/10.
SCOTT 23 -valve Receiver, complete with 3 speakers,

vernier dial, excellent condition, as new, cost £145;
accept £45.

AND Other First Class Traded -in Receivers for Sale;
best offers.

THE KEATES-HACKER
London, E.C.2.

1.12., 91-93, Bishop gate,
18147

EXCHANGE OR WANTED
WANTED, Sound Sales " 6 " or D.X. Plus tuner. -36.

Vereker Rd., W.14. [8150
WANTED, W.W. push-pull Quality Amplifier.-Ains-

cough, 46, Elm Ave., Upton, B'head. [8138

WANTED, Haynes Super Tuner Unit, with 6-wattam-
plifier, speaker isot essential. -37, Cranborne Rd..

Potters Bar, Middlesex, [8153

PUBLIC ADDRESS
V
VORTEXION P.A. Equipment.

IMITATED, but unequalled.

WE Invite You to a Demonstration.

pi WATT Dance Band Amplifier for A.C.-D.C., com-
plete in case with moving -coil microphone and

speaker; £12/12.
-WATT Amplifier, 30-18,000 cycles, inde-

pendent mike and gram., inputs and Con-
trols, 0.037 volts required to full load, output for 4, 7.5
and 15 ohms speakers or to specification, inaudible hum
level; 12 -volt car battery and A.C. mains model. 12 gns.;
A.C. only model, 81/2 gns., complete, as reviewed by " Wire-
less World."

VENTILATED Steel Cases for Above; 12/6.

15-20

15-20 atiWatatn). mPoorttoarblaend AmiRogemfirer, in case, with
Piezo pick-up;

£14.
50-WneATTgativeOurdt acv, usenpdaveo_wreacttigrnsditions, with

screen and bias, with better than 4% regulat7orn,anloevdeei
response, 20-25,000 cycles, excellent driver, driver trans-
former and output transformer matching 2-30 ohms im-
pedance electronic mixing for mike and pick-up, with tone
control, complete with valves and plugs; £15.

COMPLETE in Case, with turntable, B.T.H. Piezo
pick-up and shielded microphone transformer, £20.

80 -WATT
Model, with negative feed back; £25 coin -

e.

120-Mp,,,AetTeT Model, with negative feed back; £40, cons-

250-VugItsy 22;0 n;r1.hraeWave Speaker, field supply

ALL P.A. Accessories in Stock.

VORTEXION, Ltd., 182, The Broadway, Wimbledon,
S.W.19. 'Phone: Lib. 2814. [7951

QUALITY Amplifiers and Microphone Equipments for
`106 Hire. or Permanent Installation.-Harmony House,
116, Cambridge Rd., Southport. [8134

ALEXANDER BLACK, Ltd.-Consult us on sound in-
stallations, temporary or permanent ; booklet on

request. -55, Ebury St., S.W.1. Sloane 6129. [0597

PUBLIC Address Contractors Can Ilire P A. Vans.
loud -speakers,- microphones and equipments of all

types from Hire Dept., Grampian Reproducers, Ltd., Kew
Gardens, Surrey. Tel.: Richmond 1175-6.7. '[0618

PREMIER
1939 RADIO

Premier Short -Wave Kits.
Complete to the last detail including all Valves and
coils, as well as theoretical and wiring diagrams and
lucid instructions for building and working. Each kit
is supplied with a steel Chassis and Panel and uses
plug-in coils to tune from 13 to 170 metres.
1 Valve Short -Wave Receiver or Adapter Kit ... 17 6
1 Valve Short -Wave Superhet Converter Kit ... 20 -
1 Valve Short -Wave A.C. Superhet Converter Kit 22 6
2 Valve Short -Wave Receiver Kit
3 Valve Short -Wave Screen Grid and Pentode Kit 58 6
PREMIER BATTERY CHARGERS, Westinghouse
Rectification. Complete. Ready for use. To charge 2 volts
at amp., 10/- ;6 volts at ti amp.,16/6 ;6 volts at 1 amp.,
19/6 ; 12 volts at 1 amp., 21/- ; 6 volts at 2 amps., 32/6.
AUTO TRANSFORMERS. Step up or down A.C. mains
between 100-250 volts. 60 watts, 9/- ; 100 watts, 11/6.
PREMIER TRANSVERSE CURRENT MICROPHONE,
20/-. Microphone Transformer, 6/-. Table Mike Stand, 7/6.
U.S.A. VALVE HOLDERS, 4, 5, 8 and 7 pin, 6d. each.
Octals, 9d
CERAMIC U.S.A. VALVE HOLDERS, all fittings, If-each.
PREMIER S.W. H.F. Chokes, 10-100 metres, 9d. each.
Pie -wound, 1/6 each. Screened, 1/6 each.
SHORT-WAVE COILS, 4- and 6 -pin types, 13-26, 22-47,
41-94, 78-170 metres, 1/9 each, with circuit. Special
set of S.W. Coils, 14-150 metres, 4/- set, with circuit.
Premier 3 -band S.W. coil, 11-25, 19-43, 38-86 metres.
Suitable any type circuit, 2/6.
UTILITY Micro Cursor Dials, Direct and 100 : 1 Ratios, 3/9.
PREMIER Short -Wave Condensers,all-brass construction,
with Trent's! insulation. 15 mmf., 1/6 ; 25 mmf., 1/7 ;
m4ommmf.. 2fie. 1/9 ; 100 mmf., 2/. ; 160 muds 2/3 ; 250

TROLITUL DOUBLE SPACED TRANSMITTING CON-
DENSERS. 15 mmf., 2/9 ; 40 mmf., 3/6 ;160 mmf., 4/6.
COIL FORMERS, 4- or 6 -pin low -loss, 1/- each.
AMERICAN VALVES, We hold the largest stocks of
US.A. tubes in this country and are sole British Dis-
tributors for TRIAD High-grade American Valves. All
types in stock. Standard types, 5/6 each. All the new
Octal Base tubes at 6/6 each, 210 and 250, 8/6 each.
EUROPA MAINS VALVES, 4 v. A.C. Types, A.C./HL.,
A.C./L., A.C./S.G., A.C./V.M.S.G., A.C./H.P., A.C./
V.H.P., A.C./P., and 1 watt D.H. Pentodes, all 4/6 each.
A.C./Pens., I.H., 5/6 ; 6/6 ; Oct. Freq.
Changers, 8/6 ; Double Diode Triodes, 7/6 ; Triode H.
ex. Freq. Ch., 8/6 ; Tri. Grid Pen., 10/8 ; 31 -watt
D.H. Triode, 7/6. 350 v. and 500 v. F.W. Rect., 5/6.
13 v. 2 amps. Gen. Purpose Triodes, 5/6 ; H.F. Pens.
and Var.-Mu. H.F. Pens., Double Diode Triodes, Oct.
Freq. Changers, 7/6 each. Full -wave and Half -wave
Rectifiers, 5/9 each.

Matchmaker Universal
Modulation Transformers

Will match any modulator to any R.F. load. 50 watts,
17/6 ; 150 watts, 29,6 ; 100 watts, 49/6.
MATCHMAKER UNIVERSAL OUTPUT TRANS-
FORMERS. Will match any output valves to any
speaker impedance. 11 ratios from 13 : 1 to 80 : 1.
5-7 watts, 13/6 ; 10-15 watts, 17/6 ; 20-30 watts, 29/6.
Send for full details.

PREMIER 1939 HIGH FIDELITY
AMPLIFIERS

A NEW COMPLETE RANGE OF 7 HIGH FIDELITY
P.A. AMPLIFIERS FOR A.C. OR A.C.JD.C. MAINS

OPERATION.
With the exception of the 3 -watt models, all Premier
Amplifiers incorporate the new Premier Matchmaker
Output Transformer, enabling any single or combination
of speakers to be used. 6-, 8/10-, and 15 -watt systems
are provided with two separate input channels which
can be mixed to any level. The 30- and 60 -watt systems
have 3 input channels. The built-in Pre -Amplifiers
ensure that the gain is sufficient for any low-level crystal
or velocity microphone. The actual gain of the tis
15-, 30- and 60 -watt amplifiers is over 100 decibels.
Tone controls are also incorporated.

Completely
Kit of Parts Wired and
with Valves. Tted.

3 -watt A.C. Amplifer £2 0 0 . S2 15 0
3 -watt A.C./D.C. £2 0 0 £2 15 0
6 -watt A.C. 55 5 0 £6

8 -10 -watt A.C./D.C. 84 10 0 £5 5 0
15 -watt A.C. £5 15 0 0 0

Black Crackle Steel Cabinet 15/- extra.
PREMIER 10 watt C.W. TRANSMITTER for A.C./D.C.
mains, 7 me. Xtab Controlled. Complete with .Xtab,
valves and meter, £4-4-0
BIAS CONDENSERS ft nsf., 50v., 6d. 50 -inf. 12v., 1/- ;
25 inf 25v., 1/-; 50 nil 50v., 1/9.
IMMERSION HEATERS for 200-250 volt mains. Will -
heat a glass of cold water in two minutes. 4/6 each.

Our City Branch is moving from 165 to 169, Fleet
Street. You are invited to inspect the many BARGAINS at
our CLEARANCE SALE-NOW ON
at 165, Fleet Street, E.C.4. Callers only.
Have you had our 1939 Catalogue, Handbook and
Valve Manual? 90 pages of Radio price 6o.
Bargains and Interesting Data.

ALL POST ORDERS TO : Jubilee Works, 167, Lower
blapton Road, London, E.5. Irnhcni 4723
CALLERS TO :-Jubilee Works, or 165 Fleet Street,

E.C.4. Ccntral 2833, or 50, High Street, Clapham, S.W.4,
Macaulau 238 I .

425

PUBLIC ADDRESS
PORTABLE P.A. Mobile Car Amplifier, push-pull, 5

valveis new and coniplete with Eiid4 6 -Volt accumu-
lator,  V.I." 11 ens, P.M. horn speaker, D104 crystal
microphone on chrome stand, 6ft.. folding, 500 yds. range;
suit police or fire car or A.R.P. warden; demonstration
anywhere in London, cost £35; bargain offer, £25 lot.-
Freds' Radio Cabin, 31, Renters Ave., Hendon Central,
N.W.4. [8174

NEW MAINS EQUIPMENT
V.

VORTEX1ON Supply G.P.O., B.B.C., L.P.T.B. Whynot you?
ALI, Models Super Shrouded, primaries screened and

tapped, 200-250v., filaments C.T.
ANY Model Fitted Sr. or 6.3v. Filaments, if Required.

500 -0-500 150 711 A., 4v. 4a., 2.5a.., 4v. 2a., 4v. 2a.,
4v. 2a., 35/-; 400 or 350v., same price.

0(1-0-500 120 ma., 4v. 4a.. 4v. 2.5a., 4v. 1-2a., 4v.
FF 1-2a., 28/-; 400v or 450v., same price.

-0-425 150 MA., 4v. 8-10a., 4v. 2.5a., 4v. la.,
4v. la., 32/-.

35 0-0-3w5ins leltrnata4,4v6..4a.254v-. 2.5a., 4v. 1-2a., 21/-;

350-0-350v. 75 ma., 4v. 2.4a., 4v. 1-2a.; 18/-.

250-0-250v. 60 MA., 4v. 2-4a., 4v. 1-2a.; 15/-.

AUTO Transformers, 100-120 to 200-240v.. 80 watts,
Is -; 120 watts, 14/6; 200 watts. 21/-; 250 watts,

25/-; 300 watts 281-; 500 watts, 47/6.
W.W. Q.A. Output Transformer; 21/,

MICROPHONE Transformers, in heavy magnetic
shielding; 12/6.

CHOKES. -30h. 60 ma.. 7/6. 7-13h. 120 MA., 12/6;
301i. 150 ma., 15/-; 25h. 150 m.a., 21 /-.

TRANSFORMERS and Chokes to Any Specification.

OAR Battery Charger, 6 and 12v., 11/2 to 2 amperes;
30/- complete.

VORTEXION, Ltd., 182, The Broadway, Wimbledon.
London, S.W.19. Telephone. Liberty 2814. [8172

TANTALUM for A.C. Chargers, H.T. and L.T.-Black-
A- well's Metallurgical Works, Ltd., Garston, Liverpool.

[7263

CABINETS
A CABINET for Every Radio Purpose.

CONVERT Your Set into a Radiogram at Minimum
Cost; surplus cabinets from noted makers under cost

of manufacture (undrilledl, 30/- upwards; motors at
wholesale prices.
" FIT -A -GRAM " Cabinet, 31x17x15; 21/-.

UNDRILLED
Table Console and Loud -speaker Cabinets

from 3/6.
TNSPECTION Invited; photos loaned to country
-F-

cus-
tomers.

H. L. SMITH and Co., Ltd., 289, Edgware Rd., W.2.
Tel.: Pad. 5891. [0485

BRAND New Radiogram Cabinets (undrilled), 55/-;
worth 10 Fns.; also magnificent television cabinets,

new, 35/.-Particulars, Haines and Son, 23, Denmark St.,
W C.2. Tens 5900. [8069

DYNAMOS, MOTORS, ETC.
.C.-A.C. Convertors, motors, all voltages, for sale andD wanted.-Easco, 18w, Brixton Rd.. S.W.9. [0558

AIL Types of Rotary Converters, electric motors, bat-
tery chargers, petrol electric generator sets, etc.. in

stock, new and second-hand.
A.C.-D.C. Conversion Units for Operating D.C, Re-

ceivers Irons A.C. Mains, 100 watts output, £2/10;
150 watts output, £3/10.
'WARD, 46, Farringdon St., London, E.C.4. Tel.:
VV Holborn 9703. [0518

G.E.C. Rotary Converter. 200v. D.C. to 200v, A.0.,

kir 200w., with filter in steel cabinet; £5/10-Morris,
Theatre Buildings, Shrewsbury. [8171

RECORDING EQUIPMENT
MOBILE Recording Truck.

OPPORTUNITY Occurs to Purchase, cheaply, complete
mobile recording truck with own power unit, 220

[8133

volts AC., charging plant, cable drums, etc.. for use for
film or disc recording, or public address work; perfect
condition; can be seen by appointment in London.-lin-
pedal Sound Studios, 84, Wardour St., London, W.1.

ALT, Recording Discs and Materials in Stuck; tracker
units, £4 /7 /6; recording motors. £3: 17 / 6.-Write

for further details, Will Day, Ltd., 19. Lisle St., W.C.2.
[0595

T IVERPOOL Sound Studios, 83a, Bold St., Liverpool.
_Li -Personal recordings from 3/6; amplifiers, micro-
phones, recording motors and trackers, blank discs, etc.

(7964

NEW LOUD -SPEAKERS
BAKERS New Corner Horn Speakers are in Demand;

every music lover interested in quality reproduction
should write for details to the Pioneer Manufacturers of
Moving Coil Speakers, Bakers Selhurst Radio, 75, Sussex
ltd.. South Croydon. [8157

"Foundations of Wireless," Second Edition. 4s. lid, net. Post free 4s. lid.



.4 ADVERTISEMENTS: THE WIRELESS WORLD MARCH 9TH, T939.

WATT VALUE
At £37 10 complete with valves
and ready for use, the new
S.S. 50 watt Amplifier
represents the greatest value for
money offered, not only in sheer
quality, but 50 watts is a very
conservative rating, and the cost
per watt works out at 15 -.

The Amplifier can be driven at
65 watts and might well be ad-
vertised as a 65 watt model.
Based on this output the cost per
watt would be the lowest ever,
even for a kit Amplifier. Further-
more, the S.S. 50 watt Amplifier
incorporates the latest dual
Thermionic Input circuit, also
independent tone control and
anode current meters. Surely,
we are entitled to say :-

WHAT VALUE
Specified by 'I4601IiilLmthe Experts

SALE S
MARLBOROUGH RD., (Contractors to the
UPPER HOLLOWAY, G.P.O . etc.)

LONDON, N.19. LIMITED. Tel. Archway 1661/2.3
Hours of Eusiness-Monday to Friday, 8.30 a.m. to 6 p.m

SATURDAYS CLOSED

When Sonny, a bright
little lad,

Said, "I'm making a
wireless, too, dad."

Father answered,
"All right,

You can use my
FLUXITE."

But the boy said he
already had

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 28.
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 FLUXITE-but IMPORTANT

THE FLUXITE GUN
is always ready to put Fluxite
on the soldering job instantly.
A little pressure places the
right quantity on the right spot
and one charging lasts for ages.

Price 1,6, or filled 2 6.

ALL MECHANICS

FLUXITE
IT SIMPLIFIES ALL SOLDERING
FLUXITE LTD., Dept. W.W., DRAGON WORKS, BERMONDSEY ST.. S.E.1

LOUD -SPEAKERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.
BOLAS, for 6/11; G12's, 47/6; VA. stamp for lists.-

Shippers, 18, Corporation St., Manchester. [0606
VAUXHALL.-=Rola G52 P.M. speakers, 62/6; Rola G12

energised, 50/-; with transformers, all brand new.
VAUXHALL.-Rola P.M. speakers, gin., 14/9; 10in.,

19/6; Rola energised 2,500, 8in., 12/6; 10in., 17/6.

VAUXHALL
UTILITIES, 163a, Strand, W.C.2.

Over " Denny's," the booksellers. Send for free
list. [8161
MAGNAVOX Duode 33, field 1. 250 ohms., perfect, few

hours use only; 4 gns.-Bourton, Wellsw ay, Bath.
[8146

3 0 OA Speakers from 5/6 each, P.M. and energised
1-0 4in. to 14in., including several Epoch 18m.

-Sinclair Speakers, Alma Grove, Copenhagen St., N.1.
[0590

BAKERS Offer a Number of the Famous Baker Super
Power Speakers at Half Price; as solely specified for

the " Wireless World" A.V.C.. Straight Four Quality Re-
ceiver.-Bakers Selhurst Radio, South Croydon. [8158

LOUD -SPEAKER CONVERSIONS
SINOLAIR SPEAKERS.-For conversions of all makes

and types; advice given.-Altna Grove. Copenhagen
St., N.1. [0593
BAKERS Triple Cone or Corner Horn Conversions will

Considerably Improve Reproduction from Your
Present. Speaker, whatever make; prices from 29/6.-
Bakers Selhurst Radio, South Croydon. [8159

TRANSMITTING APPARATUS
BIGGEST Value in Communication Receivers.
" TIALLICRAFTERS Champion " 10 Metre, perform -11 ante far ahead of receivers at twice the price.

DESPATCHED
to You Perfectly Aligned and Adjusted.

H.P. terms.
ADIOGRAPHIC, Ltd., 66, Osborne St., Glasgow.R C.1. [8143

Cl...5N1.-The recognised distributors for amateur equip-
ment, National R.M.E., Thordarson, Hammarlund,

McMurdo, Hallicrafters, etc.; send stamp for rata-
logue.-G5N1 (Birmingham), Ltd., 44, Holloway Head,
Birmingham. [0531
A C.S. RADIO, specialists in short-wave apparatus,

-La- communication receivers, including Hallicrafters,
National and R.M.E. transmitting equipment, -valves and
components.-Send for free catalogue to A.C.S. Radio,
16, Gray's Inn Rd., W.0.1. Holborn 9894-5. G2NK,
Technical Manager. [0550

VALVES
ANDERSON.

ALL Types of American Valves, first grade; 5/- each.
A NDERSON, 34, Wadham Ave.. Walthamstow, London,A E.17. Tel. : Larkswood 1574. [8152

AMERICAN Valves Means Radiographic, Ltd. R.C.A.
licensed in cartons.3/ Each Post Free any Popular Type.

4 / - Each Post Free any Octal Type.
TN Stock. R.C.A. Ken-Rad, Raytheon, Nat. Unior,.'
-a- transmitting tubes all makes.
TRADE Supplied at Right Prices.

RIDIOGRAPHIC,
Ltd., 66, Osborne Si., Glasgow.

C.1. [8144
ALL Types of American Tidies in Stock of Impex and

Arcturus makes, at competitive prices.
WE Can Also Supply a Full Range of Guaranteed Re-

placement Valves for Any British, non -ring, Ameri-
can or Continental type at an appreciably lower price.
SEND .for Lists of These, and also electrolytic condensers,

line cords, resistances, etc.
CHAS. F. WARD, 46, Farringdon St., London, [E0.4C5.24

Tel.: Holborn 9703.
2/C,':,171..icasilwa'ren:

ft/41-.;, al!'lleefroso;t1."[sEttM

SPECIAL Offer.-American valves in makers' cartons;
all types, 3/- each; octets 3/6 each, postage extra.-

Metropolitan Itac,io Service.

AMERICAN
Valves, first grade, in all types; trade

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

ALL Types of British Non -ring Replacement Valves,
A.C., A.C./D.C., battery or American types, direct

from factory, post free; save money.-Electa Wire -Gram.
97, Sussex Rd., Brixton, London, S.W.9. [8132

2/9.-R.C.A. American valves, 50 popular types; also
National Union, Hytron ; also British non -ring

valves; cheapest in Britain; Ikci. stamp for revised lists.-
Shippers, 18, Corporation St., Manchester. [0607

TEST EQUIPMENT
COMPLETE Range of 3in. Oscilloscopes from4 gee.;

stamped envelope brings full details by return post.
" L.C.R.S.," 23, Lisle St., Leicester Square.

[8175
RADIOMETERS All -wave Tester, latest model, £4/17 /6;

Ferranti 0-11n.a. rectifier, instrument, £1/7/6;
0-100 ma. D.C., 18/-; Weston 0-2m.a., 19/ -.-Grigg. 70,
Peel Rd., Wealdstone, Middlesex. [8155
PHILCO Valve Tester (Made by Well Known Manufac-

turer), A.C. 200-250, complete with two panels and
elaborate display stand, embodying three coloured lights
for good, bad or weak valves, which work in conjunction
with meter, listed £17/10; £8/5, carriage paid.
HENRY'S, 72, Wellington Av., Stamford Hill, N.15.

'Phone: Stamford Hill 2907. [8090

268
',Aces

EARPHONES with
afrequency response
of 5018000 cis!

THESE new High Fidelity Earphones pro-
duced by Marconi-Ekco (manufacturers of

electrical measuring and testing equipment also
electro medical apparatus) leave ordinary ear-
phones far behind. Study the abridged specifi-
cation given herewith, and you see that for
quality broadcast -listening (particularly for
defective hearing), for engineers'sound monitor-

ing and for medical
purposes, they stand
supreme.
SPECIFICATION: Extremely
high sensitivity; Input Im-
pedance as ohms ; Maximum
Input Soo milliwatts; Fre-
quency characteristic ± so
dB from zoo to 6,000 c.p.s.;
Weight 6 ozs. earpiece only,
x6 ozs. double earpieces with
band.
Double earphones with head-
band, 59.0.0. Single earphone
with moulded handle, 14.4.0.

Write for full details and copy of "Wireless World" report, to

MARCONI-EKCO
INSTRUMENTS LTD
Electra House, Victoria Embankment, W.C.2

TERMINAL
The range of CLIX ter-
minals include Spade,
Panel, Pin, -All-in,"
Heavy Wiring Keyhole
and Hook types, every
one of which can be de-
pended upon for perfect
contact.

CONNECT
WITH CLIX

The PANEL TERMINAL illustrated
is a general-purpose model with 2 BA stern,
two lockouts, wiring slot and hexagonal shoulder
to ensure rigid mounting. Supplied in Red
or Black with usual engravings. Price aci. each.

Send for Clix Radio
and Electrical Cata-
logue. Post free. DX

British Mechanical Productions Ltd.,
79a, Rochester Row, London, S.W.1,

INC I ERS I
ARE NF,RNING :

LEO' THAN 110 PER WEEK?
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,
Building, Govt. Employment, etc., awl gives details of
B.Sc., A.M.I.C.E., A.M.I.E.E., A.M.I.Mech.E., A.M.I.A.E.,

A.M.I.W.T., A.M.I.R.E., G.P.O.,
MATRIC., and all Exams. We Guarantee
-"NO PASS-NO FEE." WhetlIcr you be
au old band or a budding apprentice itx. this
look to -day. FREE and PO3T FREE
BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY.

387 Shakospeare House, 1710,6iw.t1.,rd
Place, London, W.1.

"Radio Laboratory Handbook." Price 8s, 6d. net. Post free gs,
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NEW COMPONENTS
ANGLO AMERICAN RADIO (and MOTORS), Ltd.

MEISSNER 1939 Products.

JUST Arrived.

47 /6. -New
8 -button push-button tuner, can be

affixed to any superhet or T.R.F. receiver, any
make, 2 or 3 -gang mains or battery, only three wires
to connect to top of gang condensers; the best push-button
tuner the United States has produced; order now for
immediate delivery; full instructions in each carton; ten
minutes to fix.

£110 assembled,
signal shifter is completely

assembled, wired and adjusted with one
set of coils and has its own power supply, three provision
switch providing "automatic stand-by," "continuous
operation," and " manual stand-by"; in fact, makes your
QSO's 100%.
£10 /17/6.-A11-vvave tuning unit.
MITE Meissner All -wave Tuning Assembly is the Coin -
1 plete Heart of the Receiver, consisting of 5 band

coil and switch assembly, 6.8 to 2,140 metres, individual
rejig for each baud, low loss bakelite forms, align-aire
trimmers, 6 -gang shorting switch, Meissner quality pre-
cision 3 -gang variable tuning condenser, illuminated oblong
dial, fully calibrated 5 -band scale, completely mounted
on rigid crackled steel chassis, all components carefully
mounted and including all resistors, by-pass condensers,
coupling condensers and A.V.C. network associated with
the R.F. mixer and oscillator circuits; every unit com-
pletely aligned and padded and laboratory tested; 2d.
stamp brings complete illustrated lists of Meissner
products by return post from sole distributing agents of
Meissner M:anufacturing Company of U.S.A.

ANGLO-AMERICAN RADIO (and MOTORS), Ltd.
(Dept. M/6), Albion House, New Oxford St., Lon-

don, W.C.1. 'Phone: Temple Bar 3231. [7643
RADIO Components, all makes in stock; complete range

of Bulgin and Eddystone short wave parts; American
valves specialists; all goods cash with order; post free;
established 20 years. -C. Noyes, 163, Shepherd's Bush
Market, London, W.12. [8137

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

R
TELEPHONE: Holborn 4631.

RADIO CLEARANCE, Ltd., 63, High Holborn. W.C.1,
by offering brand new receivers and components, etc.,

maintain their reputation as the leading Mail Order House
for surplus radio. See our bargains in Receivers under
" New Receivers " heading.

***
B.I. 25 Mfd., 25 -volt, wire end tubulars; 6d. each.

B.I. 4 Mid., 200 -volt, wire end tubulars; 10d. each.

***
PLESSEY Rotary Switches, make and break Yaxley type,

18 contact; 4d. each.
PLESSEY Rotary Switches, make and break Yaxley

type, 6 contact; 3d. each.

** *
TJEGE Purchase Plessey Mallory Electrolytics, at the
1-1 following special prices.
8+4+4+4 Mfd., 570v. working, +4 mid. 300v. working,

metal case, size 21,Lan.xlVon.x41/2in., common nega-
tive; for E.M.I. replacements, etc.; 3/- each.

!_8tivneif.,107,0avh7orking, can neutral, common nega_16
Q+12+2 Mfd., 500v. working, +2 Mid., 250v. working,
0 cardboard type, wire ends, common negative; 2/ -
each.

24 Mkt., 450v. working, can type, can negative; 1 / 6
eac

16 Mfd., 475v. working, ditto; 1/6 each.

16 aktfifyde.:

1/617

can neutral, separate negaeach.-

4.5e0gvativwe.orkog, ecaboard type, wire

,

8
45Ov.Vorkint--16%fd0v. working, can

each.

8 450v. working, +16 mid., 350v. working, ditto,
1 / 6 each. (Neutral, can common negative.)

6 Anite'clg.
±ative;

cardboard;
142mefacI,I.450v. working, common

6 MM., 450v. working, can type; 1/- each.

8 Mfd., 350', working, can type; 1/5 each.

60 Mid., 150v. working, can type; 1/- each.

50 Mid., 12v., wire end tubulars; 9d. each.

25 mid., 3 -volt working, tubular, wire ends; 6c1. each.

***
y AXLEY Type Switches.

TYPE No. 1587, 2 pole, 5 -way, 4 bank, 91/2in. overall
length, 11n. shaft; 2/6 each.

TYPE -No,- 1575, 4 pole, 4 -way, 3 bank, 6n/in.overall
length, 1%in. shaft, 2/. each.

YPE No. 3077, 2 pole, 2 bank, W/C and R.G switch,
. 1 4in. overall length, lin. shaft; 1/6 each.

RADIO Clearance Bargains. Continued in Third Column.

"iVireless Direction

Five Min les of
Horse Sense on
Aerials . . . .

BEFORE the introduction of the Belling -Lee
' SKYROD ' Aerial System the problem of
aerial design had been sadly neglected. An

expensive set has been connected to a few feet
of wire around the picture rail -or to a length
of wire slung between the house and a convenient
tree or pole. The result has been considerable
interference -noisy, unreliable reception -in fact,
the new set has often proved less satisfactory than
the one it displaced.

Now this state of affairs doesn't benefit anyone.
You get less enjoyment from your radio
-you are reluctant to invest in a new
receiver -and when you do, you find
you cannot get the performance you paid
for.

Radio interference is in the news now -
and is increasing daily. Modern sets -
due to increased sensitivity and the use
of more valves -are much more sus-
ceptible to electrical interference. Yet
in all but extreme cases it can be

eliminated or reduced to insignificance
by installing the new Belling - Lee
' SKYROD ' Aerial System.

Erected high above the 'fog ' of inter-
ference surrounding the house, it picks
up clear, undistorted signals and conveys
them through the static ridden area, by
means of a shielded down -lead, direct to
the set. Easy to erect -suitable for all
types of buildings and sets -it makes
possible an entirely new conception of
radio enjoyment. And remember, the

SKYROD ' System is sold

under a money -back guaran-
tee and is available on hire
purchase.

Already we have had hundreds
of letters from delighted users.
Ask your dealer to demon-
strate, to -day.

The BELLING -LEE
4

KYROD
AERIAL SYSTEM

In four different mountings from
£3.19.6 to £6.7.0 or on H.P.
Terms from 1,3 per week.

Belling & Lee Ltd., Cambridge Arterial Road, Enfield, Middx.

COMPONENTS -SECOND-HAND,

CLEARANCE, SURPLUS, ETC.

RADIO CLEARANCE, Ltd., continuing bargains in
components, eto.

***
Vibrators, 5 -pin type with base, 12 volt input;

/-1- 5/11.
BOLA P.M. Moving Coil Speakers, 'Min. cone, Universal

transformer; 12/6 each.
WEARITE Smoothing Chokes, 150 ma., 40 Henries.

500 ohms, fitted wire ends; 10/6 each.
w-EARITE Smoothing Chokes, 80 ma., 30 Henries,

500 ohms; 7/-,
BRADLEY Ohm Volume Controls, wire wound, with

switcl, 600,000 ohms, ad, each.
CENTRALAB Volume Controls, with switch, long

spindle, 1,000, 5,000, 10,000, 25,000, 50,000,
250,000, 500,000, 100,000; 2/3 each.

***
LISSEN L2D. Valves, brand new, boxed; 6d. each.

LISSEN B2 Valves, brand new, boxed; 1/- each.

LISSEN B220 Valves, brand new, boxed; 2/6 each.

***
POLAR N.S.F. 1 watt Resistances, all sizes up to 2

meg; 3,12d. each, 3/- dozen.
GRAHAM PARISH Ceramic -Short Wave Valveholders,

4 -pin only; 3d. each.

***
SPECIAL Offer Plessey Slow Motion Drives.

TYPE 1841/1125, size of dial 5in. square, dual speed
friction drive, two bolt fixing; 2/- each.

TYPE 1393, size of dial 4in.x5in., single speed friction
drive, two bolt fixing; 1/10 each.

TYPE 1510, size of dial 4in.x5in., single speed, two
bolt fixing; 1/10 each.

TYPE 2077, clock face dial, two -speed, separate in-
dicators, size of dial 5in.x5in., two bolt fixing tochassis (hour and minute hand type); 4/6.

TYPE 2806, friction drive, sipe of dial 8in.x3in., over-
all height 8in.; 2/- each.

TYPE 1825, single speed friction drive, two bolt fixing,
size of dial 2/- each.

ALL The Above With Plain Unprinted Scales Only.

***
BULGIN S.P. S.T. Twist Switches (on -oft); 10d. each.

BULGIN D.P. S.T. Twist Switches; 1/. each.

ERIE, 500,000 ohms only, volume, controls, with
switches; 1/6 each,

ALI. Other Lines Previously Advertised Still Available.

A LI. Orders to the Value of 5/- Post Free, under this
amount reasonable postage must be included; c.o.d.

orders' will be definitely refused for value of less than
5/ -;-enquiries 1)4d. stamp if reply expected.. Hours of
business, week -days S a.m. to 7 p.m.; Saturdays 9 a.m.
to -`l --p.m'. Postal rates as above apply to the United
Kingdom only, orders for Ireland and abroad' must
include sufficient postage to cover whatever the value
of same.

RADIO CLEARANCE, Ltd., 63, High Holborn, W.C.I.
RTelephone : Holborn 4631. [8170

CONDENSERS ! Bargains I

TUBULARS, non -inductive, 300-400 volts working, 0.5
mfd., 4d.; 0.1, 0.05, 0.02. 0.006, 0.005, 0.001, 3d.

FREQUENTITE Trimmers, 30 =dd., 3d.; 2x100,
2x250, 2x140, 6d.; Paxolin, 30 nu-Md., 2d.; 100

nimfd., 3d.; 220 minfd., 3d.
B IAS Condensers, 25 mfd., 25 volt, 4d. each, 3/6 dozen;

insulated single screened wire, highest quality, 2d.
per yard; satisfaction guaranteed; post paid over 2/6.
B ROWN and WELCH, 371a, Green Lanes, Palmer's

Green, N.13. [8145

PREMIER SUPPLY. STORES.

PLEASE See Our Displayed Advertisement on page 3.
[0488

LONDON'S CENTRAL RADIO STORES.

HUGE Success of Our 2/6 Parcels of Surplus Coin.
ponenta (51b.). "Amazing value," writes one cus-

tomer. " Please repeat.," writes another. Each parcel
guaranteed to contain 10/- worth useful parts, i.e., coils,
trimmers, condensers, odds and ends, etc. Ideal for
dealers.

B.T. Resinol-oil Filled Rolled Foil Condensers, low loss
stand off insulated soldering lugs, metal cased, tested

at 1,500 volts, 450 volts working D.C., capacity 4 mid.,
1,,,in.x2in.x3j/iiii.; price 2i9 each.

AA S but 0.1 mid., 3,000 volts test, 1,000 volts
-working size 1%in. x lin. x price 1 / 9 each.

PTULIPS Mains Transformers, 250v. -0.250v., 80 ma.,
100-250 volts primary, 4v. 2a., 4v. 5a. C.T., will,

fixing brackets, 4/3.
SPECIAL Bargains for Callers.

1.111111111111.1r161f4l LONDON'S CENTRAL RADIO STORES, 23, Lisle St.,
Leicester Sq.; London,'W.C.2. (Gerrard 2969.) [8178

Fiijding," Third Edition. Price 255. net. Post free 255. gd.
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-SOME METERS ----
HIGH-GRADE Unipivot Instruments for Lab. work. Model K, 00-0-60
alumni. case with therm° attachment. Two Type K ditto, mahogany
cam. Cambridge induction Micrometer Unipivot, Model L, mirror scale
0-120, two shunts and vibrator. £71101-. Cambridge Unipivot Test Set,
Type If, 710. mirror scale. Reads I/10 millivolt to 1,000 volts and

microamp to milliarrus, etc. With shunts for me us salvo. Cost £20.
Sale 2910!-.
Portable Sub -Standard Moving Coil Meters, mirror scale, C.E. ammeters
5-0-5 a., reads to 1/10 amp., irf screened case, 71n. x 7in. x 3iin. unused,

MIRROR OALVOS, Reflecting Beam, by Paul °embroil, Sullivan arid
Tinsley, £3. Standard Res. Boxes and Unlver. Shunts. from 15/-.
21in. panel Electrostatic meters to 2,000 volts. £2. 00,000 volts, 242.0'-.
Two laboratory Table " Kelvin " Electrostatic Voltmeters, 100 to (100
volts. large scale, 70/-. Vertical Electrostatic Voltmeters to 00,000 volts,

MICRO -AMMETERS for Valve Voltmeters, etc.,
It to 50 micromiips full scale, 50 mV. moving coil.
flush panel, 21in. dial. Reads direct signal
strength on crystal, 1,000 ohms, 40/-. See

Wireless World" report.
Weston Model 354. Central zero 1 to 15 amps.,
poi. mag. dead teat. Flush, panel 21in. dial.
Sale price, 5/-.. Weston, 0 to 30 m,'a.,
coil inilliammeters, 17/6 ; 0-5 m.s., 17/6.
Hoyt CZ rnov. coil milliamnietere, 25-0-25 m a.,

DIX-ONEMETER 50 Range Teat Set. Will
measure 0-1011 millivolts to 2,000 volts and 25 microamps. to 20 amps.
Dix-onemeters 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 in 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. 24,10'-.
SUPREME SERVICE TESTER, D.C'.,AC. for any circuit, any valves
moving coil meter selector circuit switch, teak case. A teMgulnea set
for 25117:6. Guaranteed.
ELLIOTT & E.E. No. 108, with moving -coil meter and graded Rheo,
37/6. Silvertosm astatic horizontal °Moos, jewel pivots, 7.-, Am-
meters, all ranges to 20 amps., 7,-.
If you have Resistances to measure you will find a Rtandard RESISTANCE
BOX of great use. Tested and guaranteed to (LP.O. standard. We have
a few left. 1,000 ohms, 4,300 ohms, 8,000 ohms, 12,400 ohms. ['heap.
MEGGERS AND OHMMETERS. Evershed Bridge 'with decade res. box
10,000 ohms. Meggere. 100 volta, 250 volts, and 500 volts, and small
MEG. for 1/.C. maim. N.C.S. Ohmer, 500 volts to 20 mega. Ev. Edg.

Metrohni, 250 volts .111 to 20 mega. Silvertown
Portable Test Set, Bridge type .001 ohm to
1 meg.
FOCOMETER. Lens Calibrator for testing focal
length of Lens, with microacope stand, fine adjust-
ment. Coat £30. 27/101-.
Da-61IPANTA VEST POCKET TESTER. A
wonderfully versatile moving iron multirange
meter for service on A.C. or D.C., jobs. No pro-
jecting terminals. THREE ranges of volts : 0-75.
11-150, 0-300. Used for MILLIAMPS, reads :
121 MA. and 75 Ma. In black bakelite ease.
Measures only 211;1. by 2lin., with pair of test

leads sod plugs. Leaflet " N " gives full information, 10/13.
MILLIAMMETEES.-8 m's back of panel illum-
inated milliainmeters. Skeleton type, 970 ohms
D.C. with plain scale end lin. needle with mica
panel, hack lamp and bracket. Great bargain at
3(9 post tree. Bulgin Midgets, 8 miss 6'-.
Allem, Ilia., 10 Ma, al. 2.000 meters to select
from.
HIGH FREQUENCY AERIAL RADIATION
METERS. -Flat panel, 211n. dial, Hot wire,
0-500 m'a, 75; 0 to 2 amps., 1213; 0 to 21
amps., 12.6. Sin- dial ditto, 0.4 amps., El!-. Panel
41n. dial, 3 amps., 21/1.0'- 7in. dial, 2 to 15 amps., £1/15'-.
D.C. CURRENT RECORDEMS, Balder Chart Recording Ammeters, wall
type, 0 to 5 amps., moving coil. Shunts to other ranges. 12 -hour drum
clock, £6,10,'-. Time Switch., 1 amp. to 500 amps., 48 hours and
15 days.
MORSE ESKER Tape Strip Recorders ; portable or table. Cheap.
Wheatstone Strip Hand Perforators, 15 -. Paper Tape for Morse and
Wheatstone, green or white, 6d. reel. Brass Tape Reels in mahogany
case, 2/6.
TELEPRINTER TELEGRAPH.-G.P.O. Model for Typewriter trans -
11.1881011. Electrically operated, in new condition, beautiful work. Cost
£50. Sale, £4.

PARCELS of useful oddments for the Experimenter
who wants a junk -box of Cella, Magnets, Wire, Chokes,
Condenser, Switches, etc., mostly ex-W.D. parts worth
a lot more than 10 Ilia. 7/-, or 7 lbs. for 5/-, post free.
British Isles only.

Dynamos, Alternators, Rotaries and Motors all Sires.
Send for Radio -Electrical -Scientific Illus. List " W," Tree.

ELECTRADIX RADIOS,
218, UPPER THAMES STREET, LONDON, E.C.4

Telephone: Central 4611

Q.C.C. TypeS5
FREQUENCY
CONTROL UNITS
(As specified by "The Wimles:

World.")
Ground to within 5kc. of your
specified frequency in the 7Mc.
amateur band, and supplied
complete with official calibra-

PRICES. &I Lion certificate to an accuracy
85 UNIT (as illus.) °V g of 0.025",.
S i CRYSTAL, 1 r /
without holdeg, s.a/ 1111. stamp for our her Trio,

BASEBOARD MOUNT tor the .1 /0 of limes of lour,: er.osiols o

Iype d,, unit al radio transmission rompomonts.

THE QUARTZ CRYSTAL CO. LTD., Kingston Road, NEW
MALDEN, Surrey. 'Phone : Malden 0334.

M5TORtICLE
The Motor Cyclist's Newspaper

EVERY THURSDAY -3d.
Publishers ILIFFE & SONS LTD., Dorset House,

Stamford Street, London S.E.I w.w.15

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

MAINS RADIO DEVELOPMENT Co.

MAINS RADIO DEVELOPMENT Co. Offer Outstand-
ing Bargains, carriage paid, delivery by return; call

mornings, telephone; Tudor 4046; stamp for list 224.
POLAR Midget Latest Type Three -gang Condensers,

fully screened, with trimmers, standard 1/,M.
spindle, 0.0005 mfd., with 110 k/c tracker; also perfect
as straight two -gang, 2/6 only; smashing offer.

TRANSATLANTIC 1939 Four Waveband Superbet Tun-
ing Packs for British Valves, covering 10 to 2,200

metres, comprising coils, J.B. bar -gang condenser, full
vision coloured drive, Yaxley switching, two 465 k.c. I.F.transformers,

etc., completely wired aligned, tested, with
circuit' three -gang, H.F., F.C., I.F., 65/-; two -gang,
F.C., I.F., 47/6.

AMPLIFIERS. -Seven watt, push-pull for 52.11.4 and
two P.X.4'a, or equivalents; absolutely complete kit

of parts, Lest components, with circuit, 52/6, less valves.
ERIE One -watt Colour Coded Doused Resistors, any

size, 50 ohms to 5 megohms, your selection; 3d.
each, 2/6 dozen; two -watt, 6d. each.

CENTRALAB Latest Potentiometers, unused, long
spindle, all sizes, 5,000 ohms to 2 megohm, 2/-;

with mains switch, 2/3.
TBITLAR Condensers, 400 volt working, wire ends,

best make, .0001-.05 mid., 4d.; .1 mfd., 4d.; .25, .5
mid., 6d.

TUBES. -First grade American valves, finest make,
fully guaranteed, boxed, all popular types, 4/ -;

glass Octal types, 4/6.
CLIX -Unused Chassis Valve Holders, 5, 7, 9 -pin, 3d.

each; all American sizes, 6d.; best sleeving,
yard.

T.C.C. Metal 8 mfd.,600 volt peak electrolytics, 2/3;
T.C.C. card, 8md., 600 volt peak, 1/6; Dubilier

4 mid., 250 volt, 10d.
FIFTY N.S.F. i and 2 watt resistors, wire ends,

marked and colour coded. 20 good sizes per parcel;
2/6 per 50 only.
10ERRANTI Twin H.F. Choke Mains Interference Filters,

extraordinarily effective; to clear, 1/-.
MAINS RADIO DEVELOPMENT Co., 4-6, Muswell
.1--8- Hill Rd., London, N.6. Tudor 4046. [8039
SOUTHERN RADIO. -Big new bargains; coil units,

push-button units and kits.

49/6- .9t
valueall

all -wave tuning units,etor3 wIxr p t itoesnlield
andoffer

aligned ready to cornect to amplifier, designed for latest
octal base valves in A.C. or A.G./D.C. circuits; comprises
complete switch and coil assembly, 2 I.F. transformers,
aerial and oscillator -valve holders, gang condenser and
De Luxe 8in. slow motion dial in one compact chassis
16in. x 6in. x 21/2in.), with full technical data,  coverage
16-50, 170-560, 800-2,000 meters.

69/6.-1939
push-button all-wave tuning units, list

value 6 ens.; specification as above, comprising
aerial, oscillator and I.F. stages, 8in. manual dial and 6
push-button tuning.

27/ a.-1339 all-wave coil assemblies, comprising
`tis aerial, oscillator coils and switch ready wired

in compact unit, ready for connection to 0.0005 mid.
gang condenser and I.F. stages.
35/_. -Latest 8 -button push-button tuning units, list

47/6; modernise your receiver now by fitting
one of these units; only 3 wires to connect to any type
of receiver. mains, battery, straight, T.R.F. or superhet;
complete with escutcheon, knobs, station name tabs for
any selected stations and -hardware; no better units made;
gives 7 stations and manual.

.-5-band 3-valve Pentode battery kits, an nn=
beatable bargain; large numbers sold; latest

1939 design, comprises metal chassis and all accessories
and hardware; price with valves, 34/6.

10/A.R.P. radio outfits, comprising finest crystal
set, pair headphones, aerial and earth equip-

ment, switch, etc.; a complete emergency installation.

3/11.-Aareg,iv:ntaenl receivers,deteett,e. finest quality, with

5/_.-Southerns famous bargain parcels of useful radio
components, coils, transformers, resistors, cir-

cuits, etc., value 21/-.
Atic: /Dm.iopCcit-ornaen:e multi -meters; 4/ -,

P.O."
2/ 6. --Ormond loud speaker units, new and boxed.

3/6.-lelien 7349 Midget coils,iron-e dual range
coils,

6/6' Complete e 2 -way worse practice outfits,
codeeach,buzzer and

ionn-

bakelite base, full instructions; 2/11, high grade " Tele-
graph " morse keys; 1/4, buzzers in neat bakelite cases.

1 0 / Parcel of assorted servicing components; at
least 100 articles, resistances, tubulars, micas,

variables, electrolytics, wire, sleeving, volume controls, etc.,
etc.

;10UTHERN RADIO, 4-5, Lisle St., Leicester Sq., London.
W.C. (Gerrard 6653.) [8164

VAUXHALL. -Collard A.C. gramophone motors, boxed,
28/-; similar model, with pick-up, 45/6.

ATAUXHALL.--Trivae valves, entire range, new- prices,
full discounts; Polar horizontal station scales, 1/-.

VAUXHALL. -Flat sheet aluminimn, hard rolled 18
gauge, 12x12111, 3/-; 18x18in., 5/6.

VAUXHALL -Iron -cored coils, on base with switch, ter -
'urinals, circuit; 2 -gang, 11/3; 3 -gang, 17/-.

VAUXHALL UTILITIES, 163a, Strand, W.('.2. Ask
for free list; post paid 2/6 and- over; C.O.D. 5 -

minimum. [816
()LIVERS Offer Aluminium Chassis, 16in..x1Oin.>.3iti.,

undrilletl, 18 s.w.g., 6/6; any size to order.
St FEARER Transformers, Pentode, Uni versal, 3 / 3 ;

Drivers. L.F.a, 3/9.-Olivers, 676, Christchurch Rd.,
Boscombe, pants. [8165

RLUOMART
COMMGOINNIMIN

THE SHORT-WAVE SPECIALISTS
SPECIAL OFFER! :l
Fully shrouded Transformers by America's largest manufac-
turer. While they last.
All 230 v. primary and fully impregnated.
T7260-4001400 v. 150 mIA., 6.3VCT. 4A. 5V3A 1216
77236-3751375 v. 120 mIA., 6.3VCT. 4A. 5V3A . 1016
T7326-3501350 v. 100 in/A., 6.3VCT. 3A, 5V3A 816
T7307-3501350 v. 80 mIA., 6.3VCT. 3A. 5V3A 716
T7000-3201320 v, 80 mIA., 6.3V4A. 5V3A 716
T464919-10Y4A Primary Tapped 110-250V. 516
Chokes interleaved and impregnated : 20 Hy. 500 ohms 100
mIA., 4111 ; 15 Hy. 250 ohms 60 m/A., 11111.
HEAVY DUTY Mains Transformer, worth 45/, 350-350, 150 MA..

4 v., 2.5 a., CT, 4 v., 6 a., CT, 12;6 ; 300-300 v., 80 m/A., 4 v., 3 a.,
IT, 4 v., 2 a., CT, 6,'6. Moving Coil Speech Transformers, 1/11.
GANG CONDENSERS with Airplane Dial, 8 and 80.1. Cost 35/-; few

only, 4,11 ; 2 -gang with Airplane dial, 3/11. Utility, 7/5. Dficrro
dials, 3/9.
W.B. Sin. PERMANENT MAGNET SPEAKERS AT ONE-THIRD COST.
Extension Type (no Transformer), 7/13. Standard Type (with Transformer),
12/6. Energised tr, 1,200 ohms with Transformer, 6/11. LT. Rectifier.;
4.5 v., 3 a., 413.
pIISKBACK Wire, 0 yds., 6d., heavy, 91 nogn-cored Solder, 6ft*

6d. ; Screened Flex, single, 6d. yd. ; twin, 9d. yd. Assorted Soldez
Tags, 6d. packet. Ilumdimmers, 6d. each.
Centralab pots, all sizes, 1/6; witched, 2,'-; tubular glass fuses, 21.
Milliammeters, 0-25 Ma., upwards, 5/9; Sim,, 6/9.
OUR NEW 66 PAGE MANUAL, packed fullof valuable
information. Post Free, ltd.
THE NEW RAYMART CATALOGUE shows dozens ou
New Short-wave Components and is yours for I id. post free.,
VALVES. -We are now able to offer a complete range of replacements,

shown, a saving of over 50 per cent. Quotations on receipt of typer
required. Quantity Discounts to Service Engineers.

RADIOMART Telephone.MIDiond 3254.
G5N1 (Birmingham) Ltd.

44, HOLLOWAY HEAD, BIRMINGHAM

1111Wilt. Sf]smil46
available on all

ARMSTRONG CHASSIS
See W.W. TEST REPORT Ian. 5, and
Armstrong advertisement page 2 this issue
for details of the excellent

MODEL AWI25PP - - 12V., 5 -BAND
ALL -WAVE RADIOGRAM CHASSIS
Cash or C.O.D. 17 Gns. or f2 with order
and 12 monthly payments of El .8 .0

- ALSO -
MODEL AW104PP - - 10V. ALL -WAVE
RADIOGRAM CHASSIS .... Cash 12 Gus, or
28 - with order and 12 monthly payments of 19.9.
MODEL AW59 9V. ALL -WAVE
RADIOGRAM CHASSIS I2 -2,000m. . Cash
II Gns. or 27 - with order and 12 monthly pay-
ments o' 18 4.

Please write for full IllustratedArmstrong List and Terms.
WHATEVER YOU REQUIRE WE CAN SUPPLY

Quotations by return of post.
fed -/925 THE 'Phone NATionel 6820

LONDON RADIO SUPPLY
COMPANY

11.0AT LANE  NOBLE ST LONDON Ed2

Send for FREE

"BOOK OF FACTS"

Learn Code
at home -
THE CANDLER SYSTEM not only
teaches you the right way to send, but
the right way to read code sound just as
easily as you read print by sight.
Courses for Beginners a n d Radio
Operators.

CANDLER SYSTEM Co.
London Office (Room 55W),
121 KINGSWAY, W.C.2.

THE

WIRELESS
ENGINEER

MONTHLY

26

The Journal of Radio Research and Progress

The Wireless World Diary for 1939. is. 6d. net. Post free is. 7d.
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COMPONENTS-SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

PRICE Wanted for 3 dozen 4,000 ohm earphones; good
quality.-Wight. Hill Top, Muswell Hill, N.10. Tudor

2143. [8139
CLOSING Down Sale.-Everything must be cleared in

receiving and transmitting gear; send for lists.-
Leeds Radio Store, 66, New Briggate, Leeds, [8168
QOMETIIING New.-Fourteen stations at the flip of the

finger, with the new American automatic Teledial
tuning unit, later and better than push-button tuning,
genuine surplus stork of a well-known manufacturer.

THIS is Not an Advertising Stunt. but a genuine brand
new article worth £3/15, which we are able to offer

at. the remarkable price of 12/6 only, postage 1/-; callor write to:-
QAMSONS SURPLUS STORES, 4, Praeil St., W.2; or
K-3 250, Pentonville Rd., King's Cross, N.1. [8167
(LIARRARD A.C. 200-250 Record Changer, plays eight
Vf 10- or 12 -in. records, model R.C4A; £5/5, sealed
cartons, carriage paid.

ELECTRIC Dry Shaver, A.C./D.C., 200-250, "Minute
Man," list price £2/10; our price £1110, complete

with leatherette case, one year's guarantee; send for
details; trade supplied.
MARCONI K.25 Pick-up, unused and boxed; 14/-.

HENRY'S, 72, Wellington Av., Stamford Hill, N.15.
'Phone: Stamford Hill 2907. [7983

RYALL'S RADIO, 280, High Holborn, London, W.C,1,
IA offer new goods at knock -out prices. Note.-All post
free.

VARIABLE Condensers.-Plessey small two- and three -
gangs screened with' trimmers, Midget twin semi

screened; all 2/9 each.
SATOR Volume Controls, IA meg. with switch, 10,000

with switch, 5,000 with switch, 5,000 wire wound
less switch; 1/3 each or 6/6 dozen.
111UL Electrolytics, 12x8x50, 350v. 12v. peak, 1/3; Fer-
- ranti midget 4x4, 1/3; Ferranti 8x8 500v., 1/6;
Plessey 30x8x2 350v., 1/6; Zenith A.C./D.C. 3 amp.
resistances, ex Ferranti 550 ohms, tapped 330/70/100,
1/4 each, 9/6 dozen.

AC./D.C. Insulated .Resistances, .3 amp., 670 ohms or
150 ohms, tapped, 2/- each; Polar VP drives, less

escutcheons, 2/-.
SALE.-Last few sets iron core stperhet coils, R.F. or

band pass with coil details, -padder values, 5 coils,
including 2 1.17.s, 5/9. Note.-465K.C. 2 -baud.
A MERICAN Type Valves, 80 42, 43, 6a7, 6d6, 6c6, 12z3, 46. 57, 2/3 each; 6B8g, 6G5, 6K7g, 5Y4g,

251.6, 3/3 each.; sockets, 4-, 5-, 6-, 7 -pin, 4d. each, 3/ -
dozen.

B.1. Tubular Condensers, new stock, 4 mid. electrolytic,
200v. peak, 6d. each; B.I. 0.05 tubulars, 350v. wkg.,

1/3 dozen or 4/5 half gross, 6/6 gross; B.I. 0.25 tubulars,
2/- dozen.
QATOR Silver Mica Type Condensers, .0001, .0002, .0005,

1/3 dozen; Sator tubulars, 1,500v. test, .001, .002,
.003, .005, 1/3 dozen; .01, .03, 1/3 dozen or 4/6 half
gross, 7/6 gross.
TTAAC4ARLTJND Midget 30 mm. Trimmers, Paxolin,

. 1/9 dozen; top cap thimbles, 18 for 1/3, 3/9 hall
gross; clip an bulb holders. 1/3 dozen, 4/6 half -gross,
6/9 grois.
SPEAKERS; pairs brand new, elliptical cone speakers.

made by first call class firm, quality of reproduction
ottstanding, push-pull pentode transforintr. fields 325 ohm
for smoothing -choke, 8,600 as bleeder, circuit available,
handle 10-15w.; 14/- pair. [8017

Wanted
URGENTLY Required!

FIRST Grade Radio Gear.
REMEMBER We Pay More; offers per return post.

" T .C.R.S.." 23. Lisle St., Leicester Sq., London, W.C.2.Eii7i
-LA (Gerrard 2969.)
wE Buy for Cash All Types of Modern Second-hand

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., 238. Elis-
ion London, N.W.1. :Phone: Euston 3810. [8112

ELECTRIC DRY SHAVERS
"T 1(.1NEL " Shavers, 200-250v ,tily; 12, II, post

free.-daeobs,11ope -St., hurley. [4151

E LECTRIC Dry Shavers, .A.('. I) .. 200-50 volts,
" Minute Man," list price £2, 10; nor price £1/10.

complete with leatherette case, one year's guarantee; send
for details; trade supplied.
H ENRY'S. 72, Wellington Av., Stamford Hill, N.15.

'Itlione; Stamford Hill 2907. [7708

MISCELLANEOUS
CHEAP Printing. -1,000 billheads, 3/6; sample free.-

Creteway Press, 18, Boated. Sussex., [8027

G.P.O.
Engineering Dept. (No experience required.)

Commencing £3/13 per week; age, 18-23; excellent
prospects.-Free details of entrance exam. from B.I.E.T.
(Dept. 574), 17-19, Stratford Place, London, W.1. [4129
'LIVERY Radio Dealer Who is Not a Regular Reader

of " The Wireless and .Electrical Trader " should
send his trade card at once for a specimen copy and full
details of the " Trader " Services. " The Wireless and
Electrical Trader " has the widest influence, the largest
weekly circulation, and is read by all the leading manu-
facturers and traders. 'Trade only, 15/- per annum,
past free.-Published at Dorset House, Stamford St., Lon-
don, S.E.1. [0615

" ENGINEER'S Guide to Success " Shows How to
iQualify n Television Radw,Engineering and Ser-

vicing, sound recording, wireless communication, etc., by
studying at .home with the T.I.G.B. Write to -day fOr this
Great Guide-free-which gives full particulars, contains
the world's widest choice of engineering courses-over 200
-and alone gives the regulations for qualifications nth as
A.M.I.E.E., A.M.I.R.E., A.M.LT.E., A.M.LW.T., C. and
G.. etc. Training until successful guaranteed.-The Tech-
nological Institute of Great Britain. 82, Temple Bar Douse,
London, E.C.4. (Founded 1917, 20,000 successes.) [8135

it I

 Three hundred and sixty-five
days from now-where will you be?
Still struggling along in the same old job at
the same old salary-worried about the
future-often unable to make both ends
meet ? Still putting off your start to success
-frittering away precious hours that will
never come again ?
Don't do it, man-don't do it I There's no
greater tragedy than that of the man who
stays sunk in a rut all his life, when with
just a little effort he could get out of it and
advance.
There are thousands of successful, prosper-
ous men in every business and industry who
owe much of their success to the Inter-
national Correspondence Schools. They
refused to be beaten by lack of training.
They found that the I.C.S. offered them
comprehensive yet simplified Instruction
Manuals prepared by outstanding authorities,
together with personal guidance and expert
understanding tuition.
That wonderful I.C.S. Service, which has led the
field in training by post for nearly 50 years,
can do for you what it has done for others.
Write to us to -day for full information or use the
attached coupon.

COUPON FOR FREE BOOKLET

INTERNATIONAL
CORRESPONDENCE SCHOOLS LTD.

Dept. 38, International Buildings,
Kingsway, London, W.C.2.

Please send me free booklet describing I.C.S.
Courses in the subject I have marked X. I
assume no obligation.
RADIO ENGINEERING RADIO
RADIO SERVICING

Also

ACCOUNTANCY
ADVERTISING
AERONAUTICAL ENG.
AGRICULTURE
AIR CONDITIONING
ARCHITECTURE
BOOK-KEEPING
BUILDING
BUSINESS TRAINING
CHEMICAL ENG.
COMMERCIAL ART
CIVIL ENGINEERING
DIESEL ENGINEERING
DRAUGHTSMANSHIP
ELECTRICAL ENG.
GENERAL EDUCATION

TELEVISION

 2

HORTICULTURE
INSURANCE
JOURNALISM
MECHANICAL ENG.
MOTOR ENGINEERING
PLUMBING
SALESMANSHIP
SANITARY ENG.
SECRETARIAL WORK
SHORT -STORY WRITING
SURVEYING
TEXTILE MANUF'G
WELDING, GAS & ELEC.
WINDOW DRESSING
WOODWORKING
WORKS MANAGEMENT

EXAMINATIONS:
Technical : Professional: Civil Service : Matriculation

(including Inst. Wireless Tech., P.3I.G. Certif. for Wireless
Operators, City & Guilds, Radio Comm., and Prom Certif.

in Radio Telephony and Telegraphy Jo: Ain aft).

State your Exam. here.,_,

Name Age

Address

Greatest, largest and most famous
of all institutions devoted to spare -
time training by the postal method.
Branches in 3o countries, students
ix 50. ICS

Wireless Servicing Manual," Fourth Edition. Price 5s. net. Post

REPAIRS AND SERVICE
"SERVICE with a Smile."

AMERICAN Valves, spares, lineesrds, rewinds; repairers
of all types of American and British receivers.-

F.R.I., Ltd., 22, Howland St., W.1. Museum 5675. [0434

METROPOLITAN RADIO SERVICE. - Guaranteed
repairs to American (Midget and Standard) and

British receivers.
MAJESTIC Service Depot.-I.F. and mains trans-

formers rewound. American valves and parts; trade
supplied.-Metropolitan Radio Service Co., 1,021, Finch -
ley Rd., London, N.W.11. Speedwell 3000. [0435

LOUD -SPEAKER Repairs, British, American any
make, -24-hour service; moderate prices.-Sinclair

Speakers, Alma, Grove, Copenhagen St., N.1. [0590

EPOCH Speaker Replacements, transformers, radio ser-
vice, American components cone assemblies supplied

from 4/-.-N.R.T.S., 126, Elthtirne Rd., N.19. Archway
1319. [7914

MAINS Transformer Service, Repairs, rewinds, or
construction to specification of any type; competi-

tive prices and prompt service.-Sturdy Electric Co., Dip -
ton, Neweastlemn-Tyne. [0516

SCOTT -SESSIONS REPAIR SERVICE.-All types of
receivers overhauled, rebuilt, repaired, including

American communication sets, W.W. Monodials, All -wave
Super -Seven. Variable Selectivity IV, etc.

SCOTT -SESSIONS REPAIR SERVICE, popular for 15
years from Land's End to John -o' -Groats; tan col-

lection London area; immediate, courteous and skilled
attention to every instruction.

SCOTT -SESSIONS REPAIR SERVICE, Exchange
1Vorks,-aluswel Hill, N.10. Tudor 4101-2. [7917

tlUARANTEED Repairs Any Transformers, choke.
X motor armature, converter, dynamo, etc.; keenestX

prices, immediate quotation, prompt dependable service.
-See below.

L.T.P. (LONDON TRANSFORMER PRODUCTS. Ltd.),
Willesden, NAVA°. Willesden 6486 (3 lines)

[6892

BKERS Quality Rewind Service for Lasting Satisfac-
tier; take advantage of 15 years' experience and

send your next loud speaker or mains transformer repair,
any make, to the Pioneer Manufacturers of Moving Coil
Speakers, Bakers Selburst Radio, 75, Sussex Rd., South
Croydon. [8160

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 sery -Loth I -Speaker
Repair Works, 5, Balham Grove, London. Ban g r,e. 1321.

[0394

EXTENDED PAYMENTS
LONDON RADIO SUPPLY Co. (Established 19251

Supply, on convenient terms, components, accessories
and sets, any make; 10% down, balance over 12 months;
send for list of requirements. -11, Oat Lane, London,
E.C.2. [0337

PATENTS
"DRACTICAL Dints oil Patents," free on application.

-The Imperial Patent Service, First Avenue House,
High Holborn, W.C.1. Preliminary consultation free.

[0481

TUITION
RADIO Training.-P.M.G. exams. and I.E.E. Diploma;

'prospectus free.-Technital College, Ilull. [0611

MORSE Code Easily Learnt by Gramophone Records;
all speeds; particulars, stamp.-Masters, Orchard

House, Wokingliam. [8131
(113R. Recommendation is Requested for More " R.T.I."
V Trained Engineers; postal and private tuition; par-
ticualrs free.-R.T.I.G.B., 40, Earl's Court Rd., London.

[8111

GUARANTEED Posts.-Complete wireless training;
ship and shore services. 'Television. Day, evening

and postal. Boarders taken. Prosp. free.-W., London
Radio College, Grove Park Rd., W.4. (Chiswick 3244.1

[0580

BUSINESSES AND PROPERTY FOR
SALE, TO BE LET, OR WANTED

E1.1,:criiiiAL and Radio Business. Wiltshire. estah
fished over 35 years; owner retiring; goodwill, stock,

premises, £1,600, or premises may be rented.-Further
particulars, Write Box 8916, c/o The Wireless

[8141

"THE Wireless and Electrical Trader" is an essential
part of the equipment of every Wireless Trader; its

pages reflect the very latest turn of trade events, and it
is read by all the leading dealers and manufacturers, for
particulars of businesses offered or wanted. By subscrip-
tion to the trade only, 15/- per annum, post free.-Send
your trade card for specimen copy to Dorset House, Stam-
ford St., London, &Ed. [0614

SITUATIONS VACANT
NORTH LONDON ELECTRICAL and RADIO Co.

Require:-
TO Radio Service Engineers, fully qualified, able to

drive car; wages £4/10 and £3 respectively.-Apply
immediately :-
1VORTII LONDON ELECTRICAL and RADIO Co.. 123,

Green. Lanes, Stoke Newington, N.16. [8179

free 5s. 5d.
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®NS'LE POSITION FOR YOU
A WIRELESS OPERATOR IN THE ROYAL AIR FORCE

has an interesting job with responsibility
and fine opportunities of promotion. No
special qualifications are required. All that
is needed is that you should be between 171
and 35 years old, physically fit, and well
enough educated to follow the course of
instruction. You will learn to operate
wireless sets on the ground and in the air.
You will become a member of an Air crew
and have the chance to be an Air Gunner
and even an Air Observer. As you are
promoted, your pay will steadily increase,
and don't forget that in the Royal Air
Force you are clothed and housed and have
four good meals a day. You will have

plenty of sport, opportunities for travel,
holidays with pay, and a grand lot of men
as your friends. And while you are doing
your Air Force training, you will be pre-
paring yourself for a job in civil life, and a
good job too, for Air Force training is good
training.
Life in the Royal Air Force is described in
a booklet called " A Life for Men." You
can get it free by filling up the coupon
below and posting it to The 0/C. London
Recruiting Depot, Victory House, Kings -
way, London, who will put you in touch
with your local Recruiting Officer. Do it
to -day.

ROYAL AIR FORCE
The Officer Commandin(Dept.IRW/T.T.r),
London Recruiting Depot, Victory

NameHouse, Kingsway, London.

Please send me free
booklet "A Life for
Men." (No obligation
is entailed.)
MIN

ilddress

MS MI INIMI amp,

IPamphonie
TELEFUN KEN PICK-UP

Permanent Sapphire needle reduces record wear

PAMPHONIC REPRODUCERS LTD.
(Aaociared with PEE Dd.)

45, Si.. Pancras Way, London, 11.W.1. 'Phone : Elfilton 1727

ACOUSTICALLY DESIGNED.
e specialise in manufacturing Radio and

Radiogram Cabinets to customers' requirements.
Special Sketches FREE OF CHARGE.

send rid. in stamps for details of Standard
Models. Demonstrations arranged by appointment

LOCKWOOD & CO.

plains Transmrrners as specified for
Wireless World High Quality Common.
cation Receiver Type WW51-4.51,

W. BRYAN SAVAGE LTD.
14,ectmaretand Rd., London, N.W.g. 'Piton, noiindiaa 71:11

THE INSTITUTE OF WIRELESS TECHNOLOGY
(incorporated),

4, Vernon Place, Southampton Row, London, W.C.1

THE MAY EXAMINATIONS
Examination applications must be received

not later than March 30th, 1939.
Full information, with particulars of Membership, may be

obtained from THE SECRETARY.

SITUATIONS VACANT
AIR MINISTRY,

CIVILIAN Electrical Instructors Required.

'VACANCIES Exist for Civilian Electrical insthictors
T at the Electrical and Wireless School, Royal Air

Force, Cranwell, Lines. The commencing rate of pay
is £4 per week, inclusive, which may be increased to
£4/5 per week after a short period of satisfactory service.
Candidates must be capable of lecturing and must have
a sound knowledge of general electrical principles, D.C.
and A.C., dynamos, motors and alternators, electrical in-
dicating instruments, circuits and wiring, accumulators,
etc.

APPLICATIONS Should be Addressed to the Com.
mending Officer, No. 1 Electrical and Wireless School,

Royal Air Force, Cranwell, Lincs, giving full particulars
as to previous experience, age, etc. Candidates will b.
reqUired to appear before a Selection Board for interview
and test. The test will include the giving of a lecture
on any subject, which may be chosen by the candidate,
involving electrical principles. Lecturing sequence and
style are most important. (0616
SUDAN GOVERNMENT POSTS AND TELEGRAPHS.

WIRELESS Inspector Required on Probationary Con-
tract for Five Years, after which, if satisfactory

and subject to certain conditions, he may be accepted to
permanent pensionable service. Age 24-32 years (prefer.
ably 26). Technical qualifications as follows :-

(A) Practical Knowledge and Experience in the In-
stallation, testing out, maintenance and running

repairs of-
Medium and Shortwave Wireless Transmitters up to
6 kW. Wireless receiving seta and Direction Finding
Equipment.
Internal combustion engines including Diesels.
Generators D.C. and A.C. up to 25 kW.
Cells (all types) and charging equipment.

(B) A Sound Knowledge of Wireless Theory.

(C) Experience in Rigging Aerials and Erecting Masts
of Various Types.

SALARY
Sudan Government Scale E.2, starting at

£E.324 per annum (£E.1 equals £1/0/6 approx.).
Higher starting rate may be offered to exceptionally well
qualified candidate.
FREE Passage on Appointment, Strict medical

examination.
APPLICATIONS will be Received up to the 23rd March.

For further particulars and application form, apply
to the Controller, Sudan Government London Office, Wel-
lington House, Buckingham Gate, London, S.W.1, marking
envelope " Wireless Inspector." [8136

ENGINEERS Required for Calibration and Develop
merit Work on Communication Instruments; appli-

cants should have had experience on similar work and
possess technical qualifications equivalent to higher
National Certificate; write, giving details of previous ex-
perience, training and salary required.-E. K. Cole. Ltd..
Ekco Works. Southend-on-Sea. [8140

BOOKS, INSTRUCTION, ETC.
AMERICAN Valve Data.-The new 200 -page Raytheon

Valve Data Book gives full characteristics and appli-
cations of all types of American valves; invaluable to all
servicemen': post free 2/3: abroad 3 /-.-Leonai d Ileys, 36,
Henry St., Blackpool. [0594

TRANSFORMERS

& CHOKES

The best materials, experienced work
Manship and a Super Safety -Factor
Margin have earned for PARTRIDGE
PRODUCTS an outstanding reputa-
tion for Reliability and cool running.
Men of experience, trade and public
know that any trouble developing in a
set or amplifier embodying Partridge
Products will not be in 'the Trans-
former or Choke which are noted for
their Electrical .and mechanical effi-
ciency. Manufacturers are invited to
write for full technical details & prices.
TO P. A. DEALERS

The PARTRIDGE P.A. MANUAL.
Valuable information on Amplifier
equipment and service Is yours for the asking.
WRITE TO -DAY. CONSTRUCTORS .u.r.

obtain thid Manual for 2/6.

N. PARTRIDGE
B.Sc., A.M.A.Z.E.

KINGS BLDEIS., DEAN STARLET ;T
LONDON, 8.W1

'Phone: Victoria SW

Printed in England for the Publishers, ILIFFE AND SONS LTD., Dorset House, Stamford Street, London, S.E.1, by The Cornwall Press Ltd., Paris .Garden, Stamford Street, London, S.E.1.The Wireless World " can he obtained abroad from the following: Faarten: W. H. Smith & Son, 248, Rue Rivoli, Paris; Hachette et Cie. Reaumur, Paris, and branches;Messageries Dawson, 4, Rue de Faubourg Poissoniere, Paris. BELGIUM: W. H. Smith & Son, 74-75, Boulevard Adolphe Max, Brussels. AUSTRALIA: Gordon S; Gotch, Ltd.,Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), Adelaide (S.A.), Perth (W.A.), and Launceston (Tasmania). NEW ZEALAND: Gordon & Gotch, Ltd., Wellington,
Auckland, Christchurch and Dunedin. INDIA: A. H. Wheeler & Co., Bombay, Allahabad and Calcutta. CANADA: Imperial News Co., Toronto, Winnipeg and Vancouver; BenjaminNews Co., Montreal; Gordon k Gotch, Ltd., Toronto. SOUTH AFRICA: Central News Agency, Ltd.; Wm. Dawson Is Sons (S.A.), Ltd., Cape Town. UNITED STATES: TheInternational News Co., New York.
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CHALLENGER
RADIO

CORPORATION

The most comprehensive range
and the greatest value ever.
Direct -to -the -public cash sales
enable us to pass on " middle "
profits to the purchaser. Send,
2d. stamp for illustrated cata-
logues. Better still, call be-
tween 10 a.m. and 8 p.m. and
try these remarkable receivers
for yourselves, or at any other
time by appointment. There is
no obligation to purchase. Com-
pare the following specifications
with any other sets in their respective classes :-

MODEL M.S.K.505 as illustrated Custom-built de Luxe 19 valve -general purpose
receiver, for the ham and quality enthusiasts.

6 wavebands, 4-2,200 metres. Band Spread hairline tuning. Walnut self-contained panel.
Magic Eye. R.F. Stage on all bands. Manual/Automatic Variable Selectivity 3 to 16 kc. C.W.
Beat Oscillator. Noise Suppressor. Sensitivity Control. 8 Tuned Circuits in 2 I.F. stages.
Ceramic valve holders and switches. Q.A.V.C.l&nual/Carrier Controlled Contrast Expansion.
30 watts undistorted output Class A" amplification-(4) 6L6 valves in a new system
of direct coupled paraphase-parallel-pushpull. Straight Line response 25-15,000 cycles.
25% degeneration by negative feed -back to output stage. Dual matched 12 inch
Auditorium Speakers. CHASSIS, VALVES & 2 SPEAKERS Price 30 gns.

Reprint of "iVireless World" TEST REPORT on this model sent out request.

CAR RADIO, with Push Button Tuning, at 26 . 16 . 6.
MODEL 444 The Challenger "Model 444" custom-built 12 -valve superhet radiogram

chassis, 5 wavebands, 5-10, 11-34, 34-95, 200-550, 800-2,100 metres, large
illuminated dial calibrated metres and station names, R.F. stage on all bands, valve sequence
5X4 rectifier, (2) 6V6s beam power output tubes, 6G5 Magic Eye, 6Q7 noise suppressor,
6B8 1st L.F. and A.V.C. 6J5 phase changer, 6J5 negative feed back, 6L7 I.F. amp., 6L7
selectivity control, WS Triode Heptode frequency changer, 6K7 R.F. amp. ; special
" non -drift " I.F. Aladdin transformers, variable selectivity 6-30 kc., output 15 watts
undistorted from pushpull beam power output, tubes, response flat within 1.5 db between
30-12,000 cycles;, oscillator fundamental without use of harmonics, persistent oscillator
of highest output. CHASSIS, VALVES & 10" M.C. SPEAKER £14.

WITH 12" P.A. SPEAKER 15 gns.

" YALE " MODEL 101 10 -valve superhet chassis and valves, A.C. 200-250 volts, 5
wavebands, 7-2,100 metres, large slide pattern dial cali-

brated in stations, push-button tuning, Magic Eye, latest type Octal valves, with pushpull
output, 10 watts. Speakers extra, 10in., 15/0, or 12M. P.A., 47/0. PRICE 10 gns.
AMER ICAN CABINETSof exquisite workmanship and appearance. Designed and built
by leading craftsmen. All brand new and undrilled. Send lid. stamp for actual photographs.

We have in stock receivers and chassis to suit everyone's pocket and taste from £3.5.0.

NEAREST POINT
Lancaster Gate
Tube Station.

I DEGALLIER'S I
AMERICAN

VALVES

31, CRAVEN TERRACE, LANCASTER GATE, W.2 Any known type inp-
speetive of Int m a

Telephones: Paddington 6492,2745. price - - ..,1`,

B. IL CONDENSERS
for

RADIO & GENERAL USE

B.I. CONDENSERS for Radio
Receivers, Battery Eliminators,
Smoothing Circuits, etc., are made in
several different types to suit the
various uses for which Condensers are
required in connection with Wireless
circuits.

These Condensers are the result of 36
years' experience in the manu-
facture of all kinds of Condensers
from the smallest sizes up to
those weighing more than 2 tons.

in addition to the Standard
Types, B.I. Condensers can be
supplied in special forms to suit
manufacturers' requirements.
The illustration shows Type 212
recommended for use with

eliminators.

BRITISH INSULATED CABLES LTD.
Cable Makers and Electrical Engineers

PRESCOT, LANCS.
Telephone No. PRESCOT 6571.

London Office : SURREY HOUSE, EMBANKMENT, W.C.2
Telephone No.: Temple Bar 7722

14 a watt can 11

* ifi-du a
(;)

A

It may not be Leap Year but you can propose
to him that when he offers you a cigarette it
should be a Willes Gold Flake. Let him
know that your taste in cigarettes is the same
as his-that the flavour of the fine Virginia
tobaccos of which Gold Flake are made
appeals to women as much as to men. The
other alternative is to buy your own and
show him that young women to -day can
have Wills of their own.

wins's
GOLD FLAKE

LS thz thata cirtelie
that women

N.B. You can get Wills's Gold Flake C GR K-TIPP ED
as well as Plain. Ten for 6d. Twenty for l/-

\meSsmeNimAmAmemAmm.AammeNomiN.."
G.F.B. 641

Mention of "The TVireless World," when writing to advertisers, will ensure prompt attention.
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DAILY SKETCH
NEWS PICTURES
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History is being made every day of these
years. The DAILY SKETCH news-pictures-most
most compelling, most complete of any published
daily press of Great Britain-show you history
making.

DAILY SKETCH pictures have made history
selves. Only last year DAILY SKETCH pictures
important European event were still on exhibition
attracting wide public interest many months
were first published.

Be well informed on the world in which
See the important events everywhere as they
See the pages of important news -pictures in the
SKETCH every morning.

DAILY SKETC
The National Morning News -Reel with
All the News and Pictures Fit to Print.
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OsraitiValveMADE IN ENGLAND

Further additions to the
Octal Base Range

Locating Key longer than
pins, preventing Contact
until correctly inserted.

SOCKET

KEY WAY

LOCATING KEY
ensuring correct insertion.

The utility of the valves with the self locating
octal base is becoming firmly established, and
designers and others will appreciate the introduction
of new types having characteristic advantages
hitherto not obtainable in this range.

OSRAM KT61
New High Slope indirectly heated output beam tetrode.
For increased sensitivity and high undistorted power
with moderate anode and screen voltages.

LIST PRICE 10/6

OSRAM DL63
New low impedance double diode triode with indirectly
heated cathode, and 6.3 volt o.3 amp. heater. The
comparatively low impedance enables a higher output
voltage to be provided in low impedance circuits.

LIST PRICE 9/6

CHARACTERISTICS

KT61 DL63
Heater Voltage 6.3 Heater Voltage .. 6.3

Heater Current 0.95 amp. Heater Current .. 0.3 amp.

Anode Voltage 250 max. Grid Voltage
Screen Voltage 250 max. Anode Voltage 250 approx.
Anode Dissipation 10 watts max. Amplification Factor 36

Estimated Power Output 4 watts approx. Anode Impedance .. 22,500 ohms
Mutual Conductance .. 10.0 mA volt Mutual Conductance .. 1.6 mAvolt

Fitted with " International " self locating Octal Base.

Write for descriptive leaflets with characteristic curves and full operating data

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.
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EDITORIAL COMMENT
Electrical Interference

An Absurd Position
THOSE who have optimistically

hoped for early legislation
which would bring about a
reduction in electrical inter-

ference with broadcast reception and
with television will have been sadly
disappointed with the reply given in
the House the other day by the Assis-
tant Postmaster -General, when he
said that-Inquiries regarding the
possible scope and operation of a
new Wireless Telegraphy Bill to deal
inter alia with the question of electrical
interference with wireless reception
were being actively pursued. The
problem, was, however, one of great
complexity involving consultation with
many commercial and other interests
which would be affected, and he could
not give any assurance that it would
be possible to introduce a Bill during
the current session.

Waiting for Finality ?
If there had been a desire on the part

of the Post Office to procrastinate in
this matter of introducing legislation
then it would be a matter on which to
congratulate them on their success,
but seeing that, as far as we are aware,
the Post Office has throughout recog-
nised the necessity for legislation and
has gone so far as to accept respon-
sibility for promoting a Bill to bring
it about, we can only marvel at the
delay which has occurred.

Legislation to control interference
could have been hurried through at the
time that the I.E.E. Committee two or
three years ago recommended it, and
the principle of control would then
have been established. But delay has
only contributed to complicating the

issue. Television has developed since
that time and has brought with it its
own difficulties in the matter of inter-
ference, including interference of a type
which was not experienced to any
serious extent on ordinary broadcast
receivers. At the same time the uses
of electricity for all sorts of purposes
has progressed apace and with it
interference has grown proportionately.

A great deal can be done by volun-
tary action to suppress interference,
but it is unreasonable to leave some to
incur the trouble and expense involved
when others do nothing because they
are not under compulsion.

Sanity and Simplicity
The Wireless World has repeatedly

urged that rather than wait for finality
simple regulations framed in a spirit of
reasonableness should be formulated,
if only as a stop -gap. During the years
that have been spent in attempting to
reach an agreement, new problems have
arisen, one after another, and if we are
going to pursue the idea of water -tight
legislation to cover every eventuality,
then we may just as well sit back and
postpone the effort until electrical,
radio and television development have
reached finality. Nothing to our mind
is more absurd than for those who are
to promote this legislation to try to
cover all eventualities, when they are
in the midst of continuously changing
conditions.

It is surely yet possible to return to
sanity and simplicity and evolve some
form of general regulation giving
the Postmaster -General authority to
suppress interference, subject to reason-
ableness which could be attained by a
small permanent advisory committee
representing the various commercial
and other interests affected.

A I
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Cathode -Ray Tubes
STORY OF THEIR

DEVELOPMENT FOR
TELEVISION RECEPTION

THE cathode-ray tube is one of the
most remarkable and certainly
the most versatile of instruments
used fore the measurement and

portrayal of events which are generally un-
intelligible to our senses, and which, in
the great majority of cases, cannot be
measured or portrayed in any other way.

Cathode-ray tubes which have been
specially designed for television reception
may be used for many other purposes, and
t h e development
of these tubes,
although resulting
in television tubes,
was not carried out
with that end in
view. For this
reason the present
article cannot avoid
mentioning many
tubes which were
developed with no

pict a waveform was made by Hess,' a
Frenchman, in 1890, who mentioned that
they might be employed for tracing curves.
This led to the development of a tube by
F. Braun' (pronounced Brown), which

was the first appli-

ALTHOUGH it is only in recent
years that the cathode - ray

tube has become widely known,
development has proceeded for a long
time. In this article the history of
the tube is traced from its beginning,
about 18593 to the present time.

thought of television, except perhaps as
a speculative possibility, in the mind of
the research workers and designers con-
cerned with each particular development-.

Cathode rays were known- as long ago
as 1859, when they were inv-estigOed and

as such by Plucker. It Wlas not,
however, until 1890 that Johnstone Stoney
discovered that the fluorescence produced
when cathode rays strike the glass wall of
the vessel in which they are generated
was due to particles of electricity, of which
the ray is comprised, bombarding the
walls. He first discovered that cathode
rays were composed of particles, and he
used the word " electron " (Greek word

CATHODE

4 -

ANODE

SCREEN

DIAPHRAGM'

Fig. .-The Braun Tube of 1897. Repro-
duced from " Television " Science Museum

Publication, 5937.

meaning " amber ") to describe such a
particle.

Apparently the first suggestion that
these cathode rays might be used to de -

1 1e references throughout this instal-
ment refer to a Bibliography which will be
included in the continuation of the article.

cation of the
cathode-ray tube
to any useful pur-
pose. Braun's tube
was, of course, a
very simple affair
(see Fig. 1), oper-
ated from a_ Wims-
hurst o r similar
machine, and the
beam was de-

flected by means of coils placed about the
neck of the tube. In the same year, 1897,
Sir J. J. Thomson,' of Trinity College,
Cambridge, and. Kaufmann, in Germany,
independently employed a cathode-ray

r

Fig. 2.-Sir 3. 3. Thomson's Tube for Measur-
ing eim. Date 1897. Reproduced from
" Conduction of Electricity Through Gases."

tube to measure e/m, the ratio between
the charge on the electron and its mass.
An illustration of Sir J. J. Thomson's tube
is shown in Fig. 2, from which it will be
noted that deflector plates were used for
the first time, and, moreover, this was
apparently also the first tube in which the
fluorescent screen was coated on the end
of the bulb instead of being mounted on
a plate fixed inside the tube. Kaufmann'
appears to have been the first to use elec-
trostatic and electromagnetic deflection
simultaneously.

It should be noted that, until 1898, when
Wiechertm used a coil for focusing the
beam, no attempt had been made to limit
the size of the spot except by the insertion
of diaphragms to cut down the diameter
of the beam. In this connection it must,
however, 'be remembered that the Maltese

By 0. S. PUCKLE,

cross shadow produced in a Crookes' tube
had been reduced in size by means of a
coil woond round the neck of the tube and
through which a direct current was pasAed.-
When the cross was reduced in size it was
noticed that it was also rotated, but it is
possible that the reason for this arias not

( a ) ( b )

Fig. 3.-Crookes' Tube, (a) with focusing
coil, (b) image without a field, (c) image
with field. Reproduced from " Electrician.",

understood until later. This experiment
was carried out by Fleming and his assist-
ant Morris6 (now Sir AmbrcAe Fleming
and Prof. MacGregor -Morris) in 1897, and
the effect is shown in Fig. 3. However,
Campbell -Swinton' referred to the subject
of magnetic focusing in an article in the
Electrician even earlier than this, viz., in
1896. An early tube made for Prof.
MacGregor -Morris by A. C. Comor, Ltd.,
in 1902, is shown in Fig. 4.

The Hot Cathode

In 1903 Wehrielt" found that a coating
of lime on a hot filament used as a cathode
gave a more intense emission of electrons
than was possible with a plain metal
cathode, and, in 1905, he made a tube in-
corporating this idea, and found that it
would operate on less than L000 volts
instead of requiring 5o to 8o thousand volts
(Fig. 5). Apparently the first hot cathode
tube to be made in this country Was manu-
factured by A. C. Cossor, Ltd., at the end
of the year 1922, when they made an ex-
perimental high -vacuum tube for the Tele-
graph Construction and Maintenance Com-
pany. This tube was used chiefly for
making tests on magnetic materials, and
was operated at an anode potential of 600
to 800 volts. A photograph and a draw-
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Cathode -Ray Tubes-
ing of this tube are shown in Fig. 6, from
which it will be seen that it was fitted with
deflector plates and that the fluorescent
screen was mounted on a sheet of mica
fitted inside the tube. It is most inter-
esting to note that, on the reverse side of
the mica supporting the screen, there is
graticule made of crossed lines o.iin.
apart. As can be seen in the photograph,
the anode connection is broken, and a joint
has been made to a wire by means of a

Fig. 4.-An early
Cossor Tube of

1902.

WArAmo
'MTH

static or electromagnetic, and deflector
plates were sometimes built into the tubes.
The fluorescent screens were, in some
cases, mounted on the end of the tube
itself and, in others, supported on a sheet
of mica mounted inside the tube.

In spite of the fact that these tubes re-
quired some 8o kV for their operation, and
that they were both dangerous and bulky,
some ,very useful work was carried out
with their aid, notably by Sir J. J. Thom-
son" in England and Braun' and Zenneck

0-C

metallic paste, and the whole joint then
covered with insulating tape.

The author is indebted to Mr. G. Sowter
for information regarding the tube and to
the Telegraph Construction and Mainten-
ance Co., who have been good enough to
present the tube to him.

Wehnelt's application of the hot coated
filament to the cathode-ray tube was a
real advance, but it was not until 1911
that any further development occurred,
when Roschansky," although he reverted
to the original high -voltage form of the
tube, seems to have constructed a more
practicable form of tube than any which

Fig. 5.-The Wehnelt Tube of 5905. Re-
produced from " Bell System Technical

Journal."

had preceded it. Roschansky's tube em-
ployed magnetic focusing and electrostatic
deflection, and is shown in Fig. 7.

These early tubes, in their latei- forms,
were generally focused electromagnetically
by passing current through a coil wound
round the neck of the tube. Such a coil
was known as a " striction coil," and,
although the same method is in use to-

. day, the original name seems to have been
discarded in favour of " focusing coil."
The word " striction " was employed to
describe the means by which the coil
obtained its effect rather than, as is com-
mon to -day, the effect itself. The effect
of the coil (when a suitable current is made
to flow through it) is, of course, to con-
strain the electrons to flow in convergent
helical paths.

Deflection systems were either electro-

in Germany. .However, these disadvan-
tages were sufficient to preclude the use of
the tube outside one or two specially
equipped laboratories. Even as early as
1908 Campbell -Swinton" pointed out the
possibilities of the cathode-ray tube as a
transmitter and receiver of television

X PLATES

Y PLATES

CONICAL ANODE

Fig. 6.-Hot coated -
filament Tube made
by A. C. Cossor for
the Telegraph Con-
struction and Main-
tenance Company in

1922.

images. His scheme, although, described
in greater detail in 1911 (Fig. 8) during a
presidential lecture'' to the Röntgen
Society in London, was quite impossible
of being brought to a successful conclusion
at the time due to several causes, amongst

STRICTION COIL

Fig. 7.-Roschansky's Tube of 1911. Re-
produced from " Bell System Technical

Journal."

which may be mentioned the following
facts : -

(a) The three -electrode valve, although
it had been invented, was but imperfectly
understood, and, so far as the author is
aware, no amplifying circuits had been
developed. It was certainly impossible at
the time to make -high-gain stable ampli-
fiers having the necessary band -width to
reproduce even crude images.

(b) The fundamental principles govern-
ing the transmission of signals along cables
had been defined by Oliver Heaviside, but
they were too new to be thoroughly appre-
ciated and put into practice for wide band-
widths by engineers, partly because the
necessary loss -free insulating materials had
not been developed.

(c) The principles of photo -electric sur-
faces and the methods of their production
and use had not been sufficiently
developed.

No one appreciated the difficulties of
putting Campbell-Swinton's idea into prac-
tice more than Campbell -Swinton himself,

and, indeed, he pointed out in a letter to
Nature that it was " an idea only."
Had he lived till the present day he would

-probably have been amazed to find out
how accurate a forecast he had made of
the system at present used in all countries

where television has
advanced to any
reasonable degree.
However, apart
from theories and
speculations, tele-
vision was still as
far from being a
practical reality as

LINE WIRE

Fig. 8. -Campbell-
Swin ton's suggestion
for a complete tele-
vision system in
1911. Note that this
system in its essen-
tial details is the
same as that used at
Alexandra Palace
to -day. Reproduced
from the Journal of
the Röntgen Society.
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it had been when the first suggestions for
the transmission of vision were made about
sixty years ago.

The next step towards the goal of tele-
vision as we know it to -day was the de-
velopment of the hot -cathode gas -filled
tube (Fig. 9) by Van der Bijl and John-
son, 16 American engineers in the Western
Electric- Company. They eliminated the
striction coil and brought about the focus-
ing of their tube by the admission of a
small amount of one of the rare gases,
argon. The effect of the gas, although it
is not now used for television tubes, is of
the utmost importance, since it is still used
for a very large number of special-pur-
pose cathode-ray tubes ; its effect in focus-
ing the electron beam will, therefore, be
described.

The principle of operation of a gas -
focused cathode-ray tube is as follows :-

When electrons are emitted from a
cathode they are projected into the

Fig. 9.-Electron gun and deflection system
of Van der Bijl-Johnson Tube (1922). Re-
produced from " Bell System Technical

Journal."

enlargechend of an evacuated cathode-ray
tube in the form of a divergent, stream
unless a striction coil or some other means
(to be described later) is used to cause the
electrons to converge. If the tube is, how-
ever, filled with a small quantity of inert
gas, the gas becomes " ionised by colli-
sion." The process of ionisation takes
place in the following way : the electrons,
which are fast-moving particles of ex-
tremely small size, would continue to
diverge were it
not for the fact that
the gas molecules,
which are some
thousand times

Fig. io.-Van der
Bijl-Johnson Tube
made by Standard
Telephones and
Cables, Ltd., and in-
corporating electro-
magnetic deflecting

coils.

Vtaisoo
WoEtcl

bodies, or ions, as they are called, attract
the negative electrons and cause them to
converge. It will be obvious that if the
amount of ionisation, i.e., the number 1.11
positive ions so formed, can be controlled,
we have a means of determining the
amount by which the electron stream is
caused to converge. Van der Bijl and
Johnson caused the amount of ionisation
fo be controlled by altering the rate of
emission of electrons from the heated
cathode of the tube. This they did by con-
trolling the temperature of the cathode by
means of a series resistance inserted in the
cathode -heating circuit. Obviously, the
amount of ionisation; or the amount of
convergence of the electron  stream, or
beam, determines the distance from the
cathode at which the beam reaches its
smallest diameter, so that, by adjustment
of the heating current, the beam can be
brought to a focus at the point where it
strikes the fluorescent screen. Fig. io
shows a tube made by Standard Tele-
phones and Cables, Ltd., incorporating
the ideas of Van der Bijl and Johnson.

(To be concluded.)

PROBLEMCORNER-11
Test Your Powers of Deduction

ANOTHER sample of Henry Farrad's
correspondence is published below.
As regular readers are aware, Henry

Farrad's skill in deducing the causes of
troubles brings him many such letters, and
an opportunity is given of testing one's
own ability in this direction before turn-
ing to the solution on p. 246.

All Hallows School,
Berkhamsted.

Dear Henry,
Thanks awfully for working out that

potentiometer problem for me. Now I have
struck something else that has got me down
absolutely. I have been making a battery
superhet, and last Saturday got it all ready,
started connecting the batteries, LT first for
safety, and there was a dickens of a flash

more massive than the electrons, are suffi-
ciently numerous to ensure that the elec-
trons can travel only a small distance be-
fore they approach a molecule of gas.
When this occurs, an electron is ejected
from the molecule, which is left with a
positive charge. Thus, a large number
of positively charged bodies having large
mass and, therefore, moving relatively ex-
tremely slowly, are left in the path of the
electrons, and form a sort of core down
the centre of the beam. The positive

when I brought the second lead to the accu-
mulator.,terminal. Obviously a dead short-
circuit somewhere. It is a good thing I hap-
pened to have had the set switched on as I
Was connecting the battery, as otherwise
I might not have noticed it until too late.
After a lot of messing about I found that it
was perfectly all right so long as the double -
diode -triode valve was left out. So I tested
this valve-a LziDD-for. shorted filament
and everything else I could think of, but as
a valve it was perfectly O.K. Directly it
was put back in the set there was a shorted

MARCH 26th, 1939.

LT battery. I don't see how you can silot
the snag without seeing it, but here is some
of the constructional information,' for what

Sketch indicating the position of the various
valves in Tony's receiver.

it is worth. The fellows are keen to
the set working, so I do hope you will be
able to spot what's wrong.

Yours ever,
Tony.

Well; what was wrong?

hear

The Amplification and Distribution of Sound.
By A. E. Greenlees, A.M.I.E.E. Pp.
254 and 8z figs. Published by Chap-
man and Hall, Ltd., II, Henrietta
Street, London, W.C.z.

THE art of public address has grown by
the accumulated experience of many

firms Marge and small, and at the present
time is badly in need of rationalisation from
the technical point of view. The decibel is
freely bandied about without thought of its
true significance, and microphones and am-
plifiers are rated by a host of different
methods. As a result, the indiVidual prac-
titioner, who may show great skill in
handling his own particular equipment, en-
counters difficulties when comparing notes
with other workers or when he wishes to buy
a new component for incorporation in his
installation.

No such confusion could have arisen had
this book been put in the hands of every
PA engineer at the beginning of his career.
It starts from first principles and deals in
orderly fashion with every aspect of PA
work including the design and rating of
amplifiers, microphones and loud speakers,
the calculation of distribution lines and
matching transformers, indoor and outdoor
acoustics and the planning of central in-
stallations. Chapters are devoted to record
reproduction and the use of radio receivers,
and there is useful advice on the prepara-
tion of specifications and the maintenance
of permanent installations.

The treatment of the decibel is particu-
larly good and the relative merits of micro-
phones are clearly set out in tabular form,
together with their average sensitivities on
the two most commonly used scales.

The treatment is unusually complete and,
if some aspects of the subject are treated
briefly, the information is always to the
point. The illustrations, apart from the cir-
cuit diagrams, are somewhat rudimentary,
but the text is always clear, concise and
informative. This is a book which will
serve as a work of reference for the estab-
lished PA engineer as well as, an admirable
introduction for the beginner. F. L. D.
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Stabilising Condensers
AMERICAN COMPONENTS FOR

PRESS - BUTTON TUNING

pRESS-BUTTON tuning has de-
manded better stabilisation of
receiving circuits against the effects
of time, temperature; moisture and

vibration. In America the problem is
acute because there are many broadcasting
stations in the United States and Canada.
In addition, we in America have our own
short-wave problem. At all hours of the
day and night hun-
dreds of short-wave
a n d ultra -short-
wave police radio
stations transmit
to fixed -tune re-
ceivers in patrol
cars. At night the
signals often
"come down " in
distant cities with
great strength. We
all know that police cars are not always
driven gently, but only experience showed
the true severity of the demands imposed
on a receiver fitted in what we call a
" prowl -car." Its sensitivity must be
high as motor car receivers go, or else calls
are missed in shielded areas. The selec-
tivity must be high, for t here is little
separation between channels. Finally, the
receiver must be very stable or the wrong
station is heard. All these things must
hold true despite constant use and occa-
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Fig. I.-Curves showing performance of
Sprague Types r and 3 liquid compensators.

sional violence. Sad experience was
acquired in the early days, and much
equipment was replaced. The American
aircraft situation is also severe but not
unique.

In fixed -station commercial receivers
such problems are met by massive con-
struction and the use of air condensers.
Whatever the merits of such construction,
it is not adapted to mobile use, nor is it

OF the various methods employed
to ensure high frequency stability

the most interesting are probably those
involving the use of parallel condensers
having an opposite temperature/capacity
characteristic to that of the main

tuning condensers.

By Our New York Correspondent

cheap enough for household receivers.
Thus, at present, manufacturers tend to
make the circuits primarily stable against
vibration and moisture, accepting some
temperature drift which is then compen-
sated by means of a small shunting con-
denser with an opposite temperature drift.
The necessary adjustability of the tuning
to permit trimming is attained by normal

means. The mov-
able iron coil core
is in fairly common
use, as is the vari-
able capacity trim-
mer. The latter
differs from the
older sort in that it
forms only a small
portion of the total

' capacity, and is
more stable by

virtue of a larger airgap and better
material. In a few cases it is an outright
air condenser of small capacity.

Among the condensers intended to form
the bulk of the tuning capacity, and there-
fore requiring good constancy, one natur-
ally finds the silver -on -mica type well in
the foreground. The performance of the

Fig. 2 . -Sketch showing external appearance
and sizes of Sprague (a) and Erie (b and c)

compensating condensers.

sators. In both cases the compensation is
effected by changes in the dielectric con-
stant of the insulation as the temperature
is changed. No differential expansion or
other motion is involved. However, the
two types cannot be tossed into one basket,
since there is an essential difference be-
tween them. The nature of this difference
appears in Table II and the following ex-
planatory paragraph.

Offhand, this seems to suggest that the
characteristics of the liquid compensator
are of an unpredictable nature, but
actually these condensers are quite
rational, as may be seen when their per-
formance is presented in the form of curves

Maker

Capacity tolerances...

Range available ...

Drift with time ...
Capacity/frequency

characteristics.
Capacity/temperature

characteristics.
Losses    

Physical form
Dimensions ...

TABLE I.-PERFORMANCE FACTORS.
Sprague Specialities Co., North Adams, Erie Resistor Co., Erie, Pennsylvania.

Massachusetts.

Ceramic or bakelite ... -

± 20, 10, 5, 2.5, also ± 1% or ii micro-
microfarad, whichever is greater.

5 to 500 m-mfds....

0.1% max.
Better than usual measuring equipment.

Essentially constant ...

In vacuum, Q exceeds 10.000. In com-
mercial form Q exceeds 1,500.

Rectangular with leads at the ends ...
1 1/16" x 9/16" x 1/8"

Wax.
Ceramic.
-4- 10, 5, 3. 2, 1% but in no ease less

than 1 micro-microfarad.
40 to 120 m-mfds. (type F) ; 15 to 2,500

m-mfds. (type A).
0.1% max.

+ 0.00004 per degree C. for type A,
0.000025 for type F.

Power factor under 0.05, leakage R
above 1,000 megohms after 100 hours
at 40 degrees C, 100% humidity.

Rectangular with leads at the ends.
1 5/16" x g" x 3/16", also midget size1' x r 5/32'.

Maker

Type .. .
Capacity change for

30 degrees C. rise.

TABLE II.-COMPENSATING CONDENSERS (FIXED).
... Sprague Specialities Co., North Adams, Erie Resistor Co., Erie, Pennsylvania.

Massachusetts.
Liquid in cartridge .

Type I, decrease 0.4 m-mfd. for 8 m-mfd.
size. Type 3, decrease 1.25 m-mfd.
for 8 m-mfd. size (5% and 15.6%).
In the 5 m-mfd. size the decreases are
0.03 and 0.55 respectively for types
1 and 3 (0.6% and 11%).

Ceramic and silver.
Type P, increase 0.36% ; Type N.

decrease 2% for all sizes.

types now available is illustrated by
Table 1, made up from manufacturer's
data.

Among the condensers intended to effect
compensation there are the familiar
ceramic types and the liquid compen-

. (see Fig. I). The difficulty of the worded
statement in the table is that it does not
give a proper understanding of the effect
of the shunt capacity due to those strain
lines which pass directly between the ter-
minals without encountering the special
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Stabilising Condensers-
dielectric. Such a fixed by-pass does no
actual harm, as it is merely added to the
other capacities of the circuit. The mag-
nitude of this fixed by-pass obviously
depends on the physical form of the
condenser. In the case of the Erie
" Ceramicon " condensers of the above
table, the electrodes are of silver -plate, and
the ceramic insulator extends some dis-
tance beyond ; hence nearly all the capa-
city is through the ceramic material, and
the statement in the table is sufficiently
correct. The Sprague liquid compensators,
on the other hand, take the form of a
Small but deep metallic cup enclosing the

Vrtiilzd®ED
Warilt

dielectric altogether and extending higher
to hold the insulating seal through which
the other (central) electrode enters. Thus
the relation is reversed ; the electrodes
extend beyond the special dielectric, and
it is necessary to take into account the
capacity beyond the special dielectric.
This is done when the performance is
stated in the form of the curves. It is seen
that the performance is quite straight-
forward. From a designer's point of view
the chart is very useful, since it describes
the compensators in terms of the micro-
microfarads of variation, which is also the
significant factor when measuring the drift
in a receiver.

New UHF Pentode
VALVE WITH THREE CATHODE LEADS

FOR ULTRA -SHORT WAVES

By I. ZAKARIAS (TUNGSRAM RESEARCH'LABORATORY, HUNGARY)

The valve has two top

caps; one is for grid the
other for cathode.

I N this new valve three leads
are provided for the cathode

in order to reduce common coupling
to aminimum and so increase the
input impedance. Two of them
are used for the grid ,and anode
return circuits, the third for

earthing.

HE conventionally built RF pen-
tode fails at high frequencies for
two reasons : the mutual conduc-
tance of about 2 mA/ v. is too

low to suit the circuit impedances practic=
ally obtainable at frequencies of over 20
Mc / s, a nd the inductance of the connect-
ing leads of the electrodes is high. This is
`particularly important in the case of the
cathode lead because it increases the
damping effect of the valve on the input
circuit and also feedback in general. The
conventional circuits used at radio fre-
quencies are, therefore, seriously affected.
'According to which effect predominates,
neutralisation or regeneration must be
used.

This is a serious drawback of the con-
ventional RF pentode. Shortening the
common cathode lead naturally reduces
the undesired coupling, but does not com-
pletely eliminate it.

Neutralisation and regeneration can be
avoided by using the new UHF pentode.
With a normal anode current of io mA a
mutual conductance of 9 mA/ v. is ob-
tained. The input grid loss due to the
transit time of the electrons is greatly re-

duced because of the very small cathode -
control grid, and control grid -screen grid
electrode spacings ; 0.15 and 0.25 mm. re-
spectively. The input damping, due to
the common cathode lead, is completely
avoided. The result is that the input re-
sistance at the normal operating conditions
is as high as some 6o,000 ohms at 40 Mc /s.

Preliminary investigation showed that
the input grid damping can be easily
diminished to a negligibly small value
through the use of .at least two cathode
leads. Further tests seemed to destroy
the hope that the feedback of the anode
circuit to the grid circuit could be also
reduced in this way. The cause of the
apparent failure of a UHF pentode with
three cathode leads was found to be due
to the inductance of the cathode lead
which connects the cathode to earth. The
anode -earth and the grid -earth capacities
in conjunction with the cathode -lead in-
ductance provide the unwanted coupling
between input and output. The next step,
therefore, was to arrange separate shield-
ing boxes for the grid and for the anode
circuits. In this way, the direct anode -
earth and grid -earth capacities were re-
duced to a negligibly small value. The
feedback arises now only from the grid -
anode capacity of the valve. With
high circuit impedances, this residual feed -
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back may cause regeneration, and even-
tually oscillation may occur. According
to investigations, this residual feedback
can be still further reduced in a simple
manner. For this purpose the separate
shielding boxes are connected to the com-
mon earth by means of leads outside the
valve also.

The cathode connection for the grid
circuit is arranged on the top of the bulb
in the vicinity of the grid cap as a second
cap. The product LC is thus made a
minimum ; L is the inductance of the grid
and cathode leads, and C the input -capa-
city of the valve. The grid circuit shield-
ing box, otherwise insulated from earth,
must be connected to the cathode cap on
the bulb 'top. The suppressor -grid is con-
nected to the cathode by means of a short
lead inside the valve. In the valve base
two cathode connections are arranged.
One of them must be connected to the
anode circuit shielding box, otherwise in-
sulated from earth. The other must be
connected to earth. The screen -grid by-
pass condenser must also be connected to
earth.

The photograph shows a three -stage
amplifier for the frequency of 40 Mc /s
with the new UHF pentodes. The ampli-
fication amounts to about 50,000 times.
The method of mounting the valves is
clearly shown. The valve has the type
number SP4 /Ur and has a heater con-
sumption of 0.7A at 4 volts. The anode
and screen supplies should be 250 and 15o

volts, and the currents are io mA and 2.5

mA respectively.
Frequency -changer and secondary emis-

sion valves in which the same principles
are applied, are in development.

HENRY FARRAD'S SOLUTION
(See page 244)

THE sketch of the set shows that the
double -diode -triode valve has a close -

fitting " hat " for maintaining continuous
screening of the grid lead right up to the
metallising of the valve. The " hat " is, of
course, earthed to chassis, and so normally
is negative LT. The metallising of the
valve is common to the filament negative
pin, and if the LT wiring is properly con-
nected is, therefore, at the same potential.
But it would be very easy to get the fila-
ment connections to the valve socket re-
versed, which would connect negative LT
via the grid -lead screen and metallising to
positive LT, so short-circuiting the LT
battery.

A receiver embodying the new valves and designed for operation at 40 Mc,'s is shown here.



The Wireless World, March 16th, 1939
247

Receiver Noise
FACTORS LIMITING THE USEFUL GAIN

OF RECEIVERS AND AMPLIFIERS
/N an article describing the develop-

ments in the Post Office wireless com-
munication system' it was mentioned
that the cost of one of the short-wave

receiving stations is comparable with that
of the transmitter with which it works.
Can we then balance the cost of adding
stages of amplification to the receiver, so
as to increase its sensitivity measured in
microvolts input for standard output,
against the cost of increasing transmitting
power to give a corresponding increase of
field strength
(microvolts per
metre) at the re-
ceiving station, and
from these costs
alone determine the
optimum transmit-
ting power?
Actually, of course,
much of the cost of
an elaborate receiv-
ing station goes on
devices for mitigat-
ing fading ; but this
does not affect the
argument, for the depth of fading (i.e.,
ratio of minimum to normal field strength)
is presumably independent of the abso-
lute value of the normal field strength.

A corresponding problem arises in land -
line working, whether it be for telegraphy,
telephony or television. In this case the
maximum strength of the transmitted
signal is usually fixed by other considera-
tions, but the problem remains of how
weak the signal may be allowed to become
before an amplifier ( " repeater ") is
inserted in the line.

By D. A. BELL, M.A.

noise within any valve amplifier, and these
are known as " shot noise " and " thermal
noise." It is then the business of the
engineer to design his communication
system so that as far as possible the noise
due to imperfections is below the inherent
noise, and the signal strength always
remains above the level of the total noise

due to all these

THE background noises that are
A inseparable from high sensitivity

in a wireless receiver are analysed
in this article ; then the various

causes are examined and it is shown
that often by taking certain pre-
cautions the inherent noise can be

reduced to a minimum.

Background Noise

In every case, the limit of usable signal
strength is set by the necessity for the
signal to be appreciably greater in strength
than the general level of background
poise, the noise including components both
internal and external -to the receiver or
amplifier. It is important to realise that
both classes of noise, internal and ex-
ternal, may be divided into inherent noise
and noise due to imperfect apparatus.
For example, the inherent external noise
in radio reception consists of natural
atmospherics, while the remaining external
noise due to electrical machinery of all
kinds, commonly known as " man-made
static," is due to defective apparatus out-
side the receiver. Similarly, while the
noise within the receiver may be partly
due to imperfect apparatus, such as a noisy
volume control or imperfect valve insula-
tion, there are two sources of inherent

1 " Post Office Wireless," The Wireless World,
November 17th, 1938.

causes. This article
is devoted to a con-
sideration of the
two kinds of in-
.herent noise within
the receiver.

The simpler of
the two is " thermal
noise," so called
because it is propor-
tional to the tem-
perature of the re-
sistance in which it
arises. Those who

have read " Which Way Does the Cur-
rent Flow.? " (Wireless World, December
15th and 22nd, 1938) will realise that in
the ordinary metallic conductor the
electron forms the link between the electric
current and the material of which the con-
ductor is made ; and it shares in one of the
most important properties of all matter,
namely, temperature. Now the tempera-
ture of a body is'
really a measure of
the energy which
the constituent
molecules possess
in the form of ran-
doin vibrations in a
solid or random
movements in a
fluid ; it is then only
natural that the
electrons in a metal
should also share inthe random
motions, but since
the movement of an
electron constitutes
an electric current,

Fig. x.-Impedance
of circuits in a
broadcast receiver
with approximate
values for the tele-
vision sound and
vision frequencies.

single movement of one electron is much
too small-both -in the length of path and
the time for which it- lasts-to be directly
perceptible ; so that the noise current
which we observe is the resultant effect
of innumerable electrons which are moving
in all directions, but those moving in one
direction do not exactly balance those
moving in the other direction, since the
distribution of velocities is not uniform but
irregular.

Computing Noise Voltage

This can be illustrated by the analogy
of a tube -station subway in the rush hour.
On the average, the number of people
leaving the subway must be equal to the
number entering it ; but owing to the dif-
ferent speeds of travel of different in-
dividuals, it is quite possible for the
number of people leaving at any particular
instant to be either greater or less than the
number entering at that same instant.
Similarly, the electrons within a conductor
free from any applied EMF will on the -
average be uniformly distributed, but at
any instant the random motions may result
in a greater electron density towards one
end than at the other ; the momentary
voltage which results at the terminals of
the conductor is then called a noise volt-
age, or fluctuation voltage.

Owing to its irregular nature it is im-
possible to predict the instantaneous ampli-
tude of this fluctuation voltage (or cur-
rent), but its mean square value can be
calculated. It was originally shown by
Nyquist that a resistance behaves as
though it had in series with it a source of
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we immediately 'have a vast number of
minute electric currents in ra.ndoin direc-
tions in every conductor. Actually, the
random current component due to any

fluctuation
equation

V2df = 4RkT. df (I)
where V2df is the mean square of the corn -

voltage according to the
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components of noise voltage in a narrow
band of frequencies df cl s, R is the re-
sistance in ohms, T the temperature in
degrees absolute of the resistance, and k
an important constant of atomic physics
known as Boltzman's, constant.

It is interesting to examine the factors
on the right-hand side of equation (I) in-
dividually. - First, the width of the fre-
quency band appears because the noise. is
of irregular waveform-a " transient "-
and therefore has components of all fre-
quencies ; as the band -width of the re-
ceiver is increased, so more of these com-
ponents are brought in. Then the abso-

.lute scale of temperature is one on which
the measure of the temperature is directly
proportional to the molecular energy of the
material ; it is then only natural that the
energy of the free electrons, and hence the
electrical noise energy V2af, should be pro-
portional to the same factor. Boltzman's
constant is a. factor which relates the
magnitude of molecular energy to abso-
lute temperature ; it is necessary because,
although the absolute scale of tempera-
ture starts from the correct zero, the size
of its degrees was made equal to those of
the Centigrade scale, without any relation
to molecular magnitudes.

The resistance of a conductor gives the
relation between the passage of an electric
current and the consequent generation of
heat, so it is not unreasonable that this
same resistance should also be an im-
portant factor in the spontaneous transfer
of energy from thermal to electrical form.
Thus on quite elementary grounds equa-
tion (r) has been shown to be of reason-
able form ; anything approaching a proof
of this equation, such as the reasoning used
originally by Nyquist, is too involved to
be presented here.

Source of Inherent Receiver
Noise

Although the explanation has been
given in terms of a simple metallic resist-
ance, the R of equation (i) may equally
stand for the resistance of a complex cir-
cuit, for example, the dynamic resistance
of a tuned circuit at resonance, provided
that the value of resistance R is the value
appropriate to the frequency band df over
which the noise voltage is to be measured.
Since noise is most serious where the
signal is weakest, i.e., at the input of a
receiver, and most receivers have a tuned
input circuit, the application to tuned
circuits is the most important use of
equation (I) in radio receivers. Ordinary
room temperature is, roughly, 290° abso-
lute, and on inserting the value of k in
electrical units, equation (1) becomes

V2=1.56 x ro--3R.df (2)
where V2 is now in microvolts squared and
df in kc/ s, but R still in ohms. On the
medium -wave broadcast band a good
tuned circuit may have a dynamic resist-
ance of roo,000 ohms, and with a selec-
tive receiver df will be perhaps io kc/ s ;
we then find V2 = 15.6 (microvolts)2.
Taking the square root of this, one would
expect it to correspond in strength to a
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signal of just under 4 microvolts with zoo
per cent. modulation.

The other important source of noise is
" shot " noise in the valves of the receiver,
which is due to the fact that the current
arriving at the valve anode is not a con-
tinuous stream but a succession of in-
dividual electrons. This effect may be
illustrated by a crude acoustic analogy. A
stream of sand falling on a gong would set
up a certain amount of continual ringing
in the gong, whereas a perfectly steady
stream of water (i.e., free from turbulence
and splashing) would not have any audible
effect.

The amount of noise would depend upon
the resonant properties of the gong, the
rate of flow of the stream of sand, and
the size of sand particles. For example, a
stream of shot would make more noise
than a stream of sand for equal weights
per second of falling material. Similarly,
the equation for the " shot " noise voltage
in the anode circuit of a valve includes the
impedance of the anode circuit and slope
resistance of the
valve, the magni-
tude pf the anode
current, and the
charge on an elec-
tron. Although it
is not perhaps the
most used formula,
the " shot " effect in
a saturated diode
(i.e., a diode with
no space - charge,
the anode current
being limited by
the filament emis-
sion) can be shown
to be equivalent to
the flow of a cer-
tain fluctuation
current whose mean
square value is
i'ai=2Ie.df . . (3)
where i2,11 repre-
sents the c o m-
ponents of fluctua-
tion current in the frequency band df, I
is the mean anode current (direct current)
and e the charge on an electron. From
the acoustic analogy of the sand and shot,
it is natural to find the noise proportional
both to the magnitude of current flowing I,
and to the size of each article of the current
stream, i.e., to the charge e on each elec-
tron.

Unfortunately, this simple formula is
only true of a saturated diode, and is not
applicable to the amplifying valves in a
radio receiver, all of which work with
space charge. The first correction required
in an amplifying valve is that the fluctua-
tion current given by equation (3) must be
assumed to flow in the anode load circuit
and the internal resistance of the valve in
parallel, so reducing the amount of noise
in the load circuit.

Although the noise does vary with valve
resistance in this way, it is reduced still
further by some additional factor. One
argument is that a valve which has a
definite slope resistance ought to produce
thermal noise like any other resistance,
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rather than " shot " noise, and various
theories show that the 'temperature of the
internal resistance of the valve should be
taken as half the temperature of the
cathode, measured in degrees absolute.
The theory of the amplifying valve with
space charge is far too involved to be dis-
cussed here,2 but in practice the noise
actually found falls somewhere between
the values predicted by the two elementary
theories. Thus for triodes the observed
noise may be 10 to 20 times less than that
predicted by the equation (3) with correc-
tion for valve resistance, but Kt to 20 times
more than that predicted as thermal noise
in the valve's internal resistance.

In radio receivers the important valves
are not as a rule triodes, but the screened -
grid or RF pentode valves in the first
stages. Until recently these valves were
much worse than triodes, and showed a
level of noise energy from 6o to zoo per
cent. of that which would be generated by
a saturated diode passing the same anode
current. A rough representation of this

weakness o f the
screened valves
may -be obtained
by regarding t h e
screen to anode
space as a diode
with the screen as a
virtual cathode ;
the resemblance of
the static character-
istic to that of a
saturated diode is

FREQUENCY CHANGER

TETRODE AND PENTODE

LOW SCREEN CURRENT R F VALVE

TRIODE

8

Fig. 2.-Valve noise expressed in terms of
" equivalent grid resistance."

obvious.
Recently, how-

ever, special
screened v al v es
have be en de-
velope'd in which
a great reduction of
noise is obtained by
focusing the anode
current into definite
beams which pass
through the open-
ings of the screen

without interference by the screen wires.3

Silent " Valves

In this case the screen does not behave as
a virtual cathode, since there is negligible
flow of current into the screen wires, and
the anode current stress may be regarded
as coming uninterruptedly from the space
charge outside the actual cathode. The
valve is in effect almost a triode in which
the effective distance of the anode from the
cathode is extremely great. Valves of this
type may be recognised in The Wireless
World Valve Data lists by the small value
of screen current compared with anode
current ; about 1/3o to 1/ 50, in place of
the usual proportion of screen to anode
current of 1/ 6 to 1 / 12. As far as one can
judge from published data, the mean

2 For a serious study of noise phenomena,
readers are referred to Spontaneous Fluctuations
of Voltage, by E. B..Moullin, Oxford University
Press.

3 A typical valve of this type is the Mullard
EF 8, described in The Wireless World of May
26th, 1938, P. 474.
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square noise output is reduced about seven
times by this means, as compared with a
screened grid or pentode valve of normal
construction.

The noise value of a valve is most con-
veniently specified in the terms of an
" equivalent grid resistance," i.e., the
value of resistance whose thermal noise
voltage at room temperature if applied to
the grid of the valve would produce a noise
output in the anode circuit equal to that
already produced by the valve's anode
current. This _method of specification is
useful because one can say immediately
that if the " equivalent grid resistance " of
the valve is less than the impedance of the
grid circuit with which the valve is to be
used, the valve noise will be unimportant,
and vice versa.

The value of " equivalent grid resist-
ance " depends, amongst other things, upon
the factor G2/ I, where G is the mutual
conductance of an amplifying valve or
conversion conductance of a frequency -
changing valve, and I the mean anode cur-
rent ; this factor alone has also been used
as a sort of figure of merit for signal to
noise ratio of valves.

Valve and Circuit Noise Values

Typical values of " equivalent grid re-
sistance " for different classes of valves
are : triodes, zoo to Soo ohms ; normal
screened valves, zo,000 to 50,000 ohms ;
low -screen -current screened valves, 4,000
to 5,000 ohms ; frequency - changing
valves, 50,000 to roo,000 ohms. This is
one of the seasons why a frequency -chang-
ing valve should never be the first stage
in a highly sensitive receiver ; selectivity
is the other consideration favouring the
interposition of signal -frequency amplifi-
cation between the aerial input circuit and
the frequency -changer.

It only remains now to compare the
magnitudes of the two sources of noise,
valve and circuit. The ratio of the two
depends, of course, upon the exact design
of any given piece of apparatus, but
Figures i and 2 have been constructed to
show typical values for the impedances of
circuits used at various frequencies and
the " equivalent grid resistances " of
different types of valve. Comparison of
these two will show whether valve noise
or circuit thermal noise will predominate
in any particular combination of circuit
and valve. The values for television fre-
quencies must be treated with some re-
serve, and are therefore shown dotted ; the
difficulty is that at these frequencies the
valve has a comparatively low effective
resistance from grid to cathode, and the
amount of noise arising from this cause is
not known.

It will be noticed that the diagrams
have been drawn to a logarithmic scale.
This was necessary in order to allow the
inclusion of a very wide range of values
in a single legible Figure ; it has the addi-
tional advantage that  the differences in
lengths of line in the Figures are propor-
tional to the differences in noise level
expressed in decibels.
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Remote
Frequency Changer
TWO -UNIT RECEIVER FOR DISTANT CONTROL

By E. MARTIN
(Engineering Dept., Philco Radio and Television

Corp. of Gt. Britain, Ltd.)

IN the last few years much knowledge
on the subject of remote control has
been gained ; many improvements
have been made ; and more suitable

components have appeared. Now, with
the present-day use of mechanical and
electrical push-button tuning devices, a
fixed radio installation, controllable from
any room, becomes a practicable com-
mercial proposition. In this direction, an
interesting method of remote control which
has been developed by Philco Radio, lends
itself admirably to this new system.

The Philco Model D-732 is the result of
a new approach to the problem of remote
control. This receiver is built in two sec-
tions, one the remote unit which is port-
able, and the other the receiver proper
which is installed  in the most suitable
position adjacent to the aerial and earth
installation. These two units are con-
nected by means of a special shielded
multi -cored cable.

Comprised in this
cable are four in-
sulated wires which
together are
covered with tinned
copper braiding.
One of these wires
forms the low -im-
pedance transmis-
sion line for the
intermediate f r e -
qu enc y signal;
another is used for
the volume control ;
while the other two
are for AVC feed
and heater LT sup -
p 1 y respectively.
The metal braiding

Control unit and
speaker at the re-

mote point.

provides an earth return. Around this
metal braiding, an insulated wire is wound
in a special manner so as to form a feeder
connection from the aerial to the tuning
unit. Two additional insulated wires are
provided for the mains operating switch,
and the complete cable is covered with a
cotton braiding. For the connection of
extension speakers, a further wire is
needed, and this may conveniently be in-
cluded in the cable.

The remote unit comprises the fre-

quency -changer valve, aerial and oscillator
coils, associated small components, and
the gang condenser with mechanical push-
button tuning arrangement. The fre-
quency -changer valve is coupled by means
of the low -impedance transmission line to
the receiver proper, which houses the IF,
second detector, audio and output stages.
All these are of conventional design with
the exception of the volume control por-
tion of the circuit.

Since the control of volume is effected
from the remote unit, the use of conven-
tional systems is found to be unsatisfac-
tory, as hum and high -note losses are
introduced thereby. A special system of
audio degeneration or negative feed -back

AL THO UGH somewhat less
spectacular than the Philco

" wireless " remote control system
described in our issue of January
19th, the method described in this
article provides an interesting

solution of the problem.

is used, in which
the amount of feed-
back and conse-
quently audio gain
are remotely con-
trolled by the single
variable resistance
in the remote unit.
Automatic tone
compensation i s
thus effected.

Briefly, the re-
mote unit provides
mains on- o f f
switching, wave -
changing, manual
tuning of short,
medium and long
wave stations ,
automatic tuning of
eight medium- and

long -wave stations by means of. six
mechanical push -buttons, and volume con-
trol, all these operations to be carried out
at a position some distance from the
actual receiver.

A similar form of remote control is used
in the Philco Model M-522 car radio
receivers. For this type of receiver especi-
ally, the use of a single electrical cable,
instead of the more usual Bowden type
steel cables connecting the control unit to
the receiver, provides a definite improve-
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Remote Frequency Changer-
ment in simplicity of installation and ease
of operation.

By using this system of remote control
for a domestic installation, and wiring
each room with an extension speaker, re-
mote unit connecting socket, and multi -
cored cable to the receiver, it is possible to
operate the receiver from any room merely
by connecting the remote unit to the
socket in the particular room in which re-
ception is required. Insertion of the
connecting plug switches the local speaker
only into circuit, but provision may be
made for connecting any of the other
speakers in circuit also, if desired.

For the latter arrangement, pin and
socket numbered io (see accompanying
diagram) are dispensed with, and the
speakers, each of which is fitted with a
constant impedance volume control and an
on -off switch which is arranged to short-
circuit the speech coil in the " off " posi-
tion, are connected in parallel across
sockets numbered r and 7. This arrange-
ment is shown in the inset of the main
diagram; which illustrates the circuit
wiring of the remote control system.

For the Manufacturer

Power Wire -wound Resis-
tances by Dubilier

DESIGNED for use in situations where
they may be required to withstand a

high degree of temperature and humidity,
these new Dubilier resistances are wire -
wound with spaced turns on cylindrical
ceramic formers and coated with a cement
which is processed at a relatively low tem-
perature.

Nickel -chrome or nickel -copper alloy is
used for the wire and connection to the ends
may be either die-cast or by means of ter-
minal clips. No fewer than ten different
terminal arrangements are available.

The range of resistance values is from 0.5
to 340,000 ohms, with tolerances of ±5 per
cent. above 5o ohms and ± 10 per cent.

ICI C.1
TYPE Ea
71 OHMS

Dubilier fixed, tapped and adjustable power
wire -wound resistances on ceramic formers.

below. Working ratings vary from 5 to zoo
watts.

In addition to the standard fixed type,

WHIrsilmm
Walla

resistances may be supplied with one or more
tappings or with continuously adjustable
clips making contact to a bared track on the
winding.

For particulars of prices application should
be made to the Dubilier Condenser Co., Ltd.,
Victoria Road, North Acton, London, W.3.

Television Programmes
Sound 41.5 Mc/s. Vision 45 Mcis

An hour's special film transmission in-
tended for demonstration purposes will be
given from 11 a.m. to 12 noon each week-
day. The National or Regional pro-
gramme will be radiated on 41.5 Mc/s
from approximately 7.45 to 9 p.m. daily.

THURSDAY, MARCH 16th.
3, Elizabeth Welch in songs. 3.10, Cartoon
Film. 3.15, " Tee for Two " ; tales told at
the nineteenth hole by Reginald Arkell, illus-
trated by Harry Rutherford. 3.25, Gaumont-
British News. 3.35, 225th edition of Picture
Page.
8.40, " A Ship in the Bay," a nautical comedy
by David Yates Mason, with music by Geoffrey
Wright. 9.30, Boxing O.B. from Harringay
Arena, Len Harvey v. Larry Gains for the
British Empire Heavyweight Championship.
10.30, 226th edition of Picture Page. 10.45,
News.

FRIDAY, MARCH z7th.
3, Vanity Fair. A fashion display of wool for
all occasions. 3.15, Cartoon Film. 3.20,
British Movietonews. 3.30-4, " Oleograph,"
amusement with moral improvement !
9, Jack Hylton and his Band. 9.30, Gaumont-
British News. 9.40, " Animals, Anatomy,
Artists," John Skeaping and James Fisher.
10, Cartoon Film. 10.5, Vanity Fair (as at
3 p.m.). 10.20, Sports Film. 10.30, Eilund
Davies, pianoforte. 10.40, News.

SATURDAY, MARCH i8th.
2.15, Head of the River Race. Cameras
mounted on Mortlake Brewery will televise the
start of the 133 competing crews. 2A0,
Cartoon Film. 2.45, Gaumont-British News.
2:55, Inter -Varsity Sports. D.B. from the
White City. 3.10, Cabaret with Leonard
Henry. 3.25, Inter -Varsity Sports O.B., con-
tinued. 3.30, Film. 3.45-4.20, Inter -Varsity
Sports O.B. continued.
9, " Grandfather's Further Follies " from
Grosvenor House. 9.30, British Movietonews.
9.40, " Seconds Out " ; boxing, fencing and
wrestling from the studio. 10.30, News.

SUNDAY, MARCH 19th.
3-4.30, " The Immortal Hour," the famous
music drama by Rutland Boughton. The cast
includes Irene Eisinger and David Franklin.
8.50, News. 9.5-10.40, Gwen Ffrangcon-
Davies in " Gaslight," a play by Patrick_ Hamil-
ton, from the Apollo Theatre.

MONDAY, MARCH loth.
3-4.30, Leon M. Lion in " Libel," a play by
Edward Wooll.
9, Speaking Personally:.M. Pertinax, the
French journalist. 9.10, La Chauve Souris.
9.40, British Movietonews. 9.50, " Les Jeux
d'Eaux," a programme of French music and
dances. 10.20, Entienne Amyot, piano. 10.30,
News.

TUESDAY, MARCH 21st.
3, British Movietonews. 3.10, " Joie de Vivre"
-French Cartoon Film. 3.15, O.B. from
Victoria Station of the arrival of President
Lebrun. 3.30, " Les Jeux d'Eaux," -(as on
Monday at 9.5o p.m.).
9, News. Map : France. 9.20, " L'Avare "
by Moliere, adapted from Lady Gregory's
version, " The Miser." 10.30, News.

WEDNESDAY, MARCIA 22nd.
3, Friends from the Zoo. 3.15-4, " A Ship in
the Bay " (as on Thursday at 8.40 p.m.). '
9, Friends from the Zoo. 9.15, ".In the
Barber's Chair "-Charles Heslop. 9.25, " The
Edge of the World "-Film. 10.35, News.
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The New Mullard
Oscillograph

Technical -Details of the Model 3155
FIGURESare now available of the

characteristics of the oscillograph
which the Mullard Wireless Service

Co., Ltd., have introduced for servicing. It
is a compact instrument weighing 17 lb.-
about the same as a baby portable-and
measuring 8firt. x 61 in. x 1ofin. overall.

The 3 -inch tube has a practically flat
screen, which is an advantage when using
a calibrated graticule scale. Incidentally,

All controls and input connections are
mounted on the front panel of the Mullard

GM3155 oscillograph.

the escutcheon shown in the accompanying
photograph has been modified to accommo-

 date a transparent scale in contact with the
end of the_tube: Three degrees of sensitivity
are available in the vertical amplifier of
Ioo mV, 285 mV, and 83o mV per centi-
metre, and with direct connection to the
plates the sensitivity is 16.5 volts /cm. A
variable gain control is available on all three
ranges. A high -gain pentode amplifier stage
is also provided for the linear time base,
which has a frequency range of 15 c /s to
25 kc /s. There is provision for external or
internal synchronising, and the grid may
also be modulated for time -marking pur-
poses. With the gain control (ro,000 ohms)
switched out, the input impedance is of the

- order of r megohm. It is emphasised that
the amplifier is free from phase distortion
and that the frequency response is un-
affected by the setting of the gain control.

All circuit changes are controlled by two
knobs, which with the input sockets and
the usual beam controls are situated on the
front of the instrument.

An interesting manual dealing with the
applications of this instrument to servicing
problems has been prepared, and we hope
to deal with it in our next issue.

TRANSMITTING VALVES

CONCISE
technical data relating to twenty-

six valves suitable for use in amateur
transmitters together with current prices are
contained in a brochure just issued by The
Mullard Service Co., Ltd.

Many of the valves mentioned can be used in
place of American types and when the charac-
teristics are similar the American equivalent is
stated. Particulars are also given of Mullard
CR tubes, oscilloscopes, AF oscillators and
signal generators, and it is obtainable from 225,
Tottenham Court Road, London, W.I.



UNBIASED
By FREE GRID

A Question of Ethics
IWAS telling you the other week of my

proposed visit to Denmark in search
of the death ray, particulars of which had
been sent me by a correspondent in that
country, who alleged that cars had been
mysteriously stopped by a wireless experi-
menter using one of these elusive engine -
stopping rays. I am sorry to say that I
learned nothing of technical value con-
cerning the ray, but I am not at all sur-
prised at cars getting into trouble, and,
indeed, until these Scandinavian countries
agree among themselves which side of the
road is the proper one to drive on, these
so-called mysterious happenings to cars
are likely to continue.

As a result of the mutually contradic-
tory policy of these northern countries in
the matter of the " rule of the road," I
had a bad smash up and nearly came_ to
an untimely end, as after searching vainly
for the ray in Denmark, I took my car
across in the ferry to Sweden with the idea
of running through to Norway and catch-
ing a boat from Bergen, as for a certain
reason I wished to avoid the Danish port
authorities at Esbjerg. Owing, however,
to this tomfoolery of the rule of the road
suddenly changing wherever two Scan-
dinavian countries meet, I had a nasty
accident.

It is an ill wind that blows nobody any
good, however, and had it not been for an
enforced sojourn in hospital I should not
have been privileged to see the finest tele-
vision installation that I have yet set eyes

,"

" It is an ill wind . ."

upon, -and this, mark you, in a country
where a television service is not yet
started. The installation in question,
which is not quite completed, is in a large
private school -and is intended for internal
educational purposes only.- -

The headmaster of the school has had.
a complete two-way television system
fitted in each class -room and connecting to
a similar inStallation in' his private
sanctum, and he will be able, by means of -
a large switchboard, to switch himself into
televisionic communication with any class-
room' he chooses. His idea, he tells me, is
solely one of economy, ,as -he hopes, by
means of this arrangement, to be able to

dispense with all his high -salaried
assistants, and conduct each class himself,
dodging from one class to another as
necessity dictates by means of his switch-
board.

Although I found the installation
absorbingly interesting, from a scientific
point of view, I cannot say that I approve
of it from the point of view of ethics, more
especially as I learn that transmitters are
to be installed in the boys' studies and
elsewhere, so that a watchful eye can be
kept on them, even in their leisure hours.
This sort of underhand espionage leaves
a nasty taste in the mouth, and I frankly
told the headmaster so and said that I
should not be surprised if the boys
retaliated by equipping themselves with
pocket-size ultra -short-wave oscillators
and similar interference -causing gear.
The headmaster rather discomfited me,
however, by saying that he had already
thought of that and so was using con-
centric cables instead of an etheric link.

Shocks Short -Circuited
ALOT of unnecessary' fuss is being

made in certain quarters about the
posSibilitiy of severe shocks being re-
ceived by people who persist in messing
about with the innards of their television
sets while the juice is still on. After all,
nobody wastes much sympathy on the
man who goes looking for a gas leak with
a lighted candle, or who attempts to stop
an electric fan by sticking his finger into
the blades. The moral of all this is that
practically every piece of apparatus in our
homes, including even the poker, is
dangerous if improperly used, and if this
fact were a legitimate argument against
them we should still be living in caves like
our ancestors.

Nevertheless, in spite of these senti-
ments, I always welcome any and every
effort towards raising. the margin of safety
still further in our wireless sets and other
domesfic apparatus. We must protect
even the fool from his folly, if we can, and
although I -don't see what the gas industry
can do in this respect, the electrical in-
dustry, with which is included wireless, is
not so trammelled, and I have recently been
privileged to inspect the work of an in-
ventor who plans to make the household
mains, and the appliances which run from
them, as innocuous as a pocket flash -lamp.

The inventor explained to me that,
human nature being what it is, it is im-
posSible to preVent people tinkering with
the " innards " of wireless sets while the
juice is on or similarly misusing other elec-
trical appliances. This remark is, of
course, very true; and even in my own
case I received a nasty shock the other
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day, although I am willing to confess that
itwas all my own fault. I happened to be
feeling particularly peckish as .1 'climbed
out of my bath the other morning and,
after wrapping myself in a towel, I
foolishly -proceeded to toast my morning
kipper at the bars of a portable electric
fire which I had in the bathroom. In my
haste I pushed the prongs of the metal

/ toasting fork into contact with the glowing
element and as I was effectively
" earthed " through the damp towel and
the edge of the bath on which I was sit-
ting, the result can be imagined.

All these little annoyances will be swept
away if my friend's invention is adopted,
and we shall be able to solder our tele-

" Effectively ' earthed.' "

vision sets without bothering about
switching off first. Briefly, his idea is to
supply AC at a million cycles per second
instead of the customary fifty. As you
all know, owing to the " skin effect " at
these very high frequencies no shock can
be obtained, as any one of you can prove
by catching hold of the aerial of a broad-
casting station while it is in action. As for
the method of generating power at these
very high frequencies, I need hardly say
that once more the ubiquitous oscillating
valve is to be used, but I shudder to think
how many banks of them will have to be
connected in parallel to provide light and
heat for the average -size town. 

Motor or Solenoids?
THE two main systems of push-button

tuning, namely, a motor driving
the main tuning control and the switching -
in of pre -tuned auxiliary circuits, each
has its merits and demerits. Speaking
personally, I have a strong liking for the
second method, but a great many makers
are, in their new sets, adopting remote
control by putting the tuning buttons
in a small unit coupled to the set by
a few yards of multi -wire " flex " and
a tuning motor is, I am told, absolutely
essential for this purpose; indeed, one
maker, whose new sets have already been
announced, has gone so far as to include
the " instantaneous " pre -tuned system in
his receivers, but has included a tuning
motor to switch in the pre -tuned circuits
when the remote control unit is employed.
What I want to know is just this: why on
earth can't the " instantaneous " feature
be retained in the case of remote control
by using a simple solenoid to switch in
each pre -tuned circuit as required? Apart
from anything else, it seems a lot simpler.
There must be a snag somewhere, but I
should be glad to know just what it is.
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NEWS OF THE WEEK
ASPECTS OF CINEMA TELEVISION
London Cinemas and the Harvey -Gains Fight

THE fight between Len
Harvey and Larry Gains for

the British Empire Heavyweight
Championship will be televised
and broadcast by the B.B.C.
direct from the Harringay Arena
at 9.3o this evening.

The B.B.C. is permitting the
promoters to sanction the re-
production of the television
transmission in places of public
entertainment, so for the second
time the onus of exhibiting a
television programme to a pay-
ing audience rests entirely be-
tween the theatre managements
and the boxing promoters.

Although it was expected that
Gaumont British would relay
the transmission in a number
of its London cinemas it was
decided last week -end that as
the installation of the Baird big-

QUESTIONS IN THE HOUSE
Electrical Interference : Television
for the Provinces : Free Licences

REPLYING to a question in
the House of Commons last

week Sir Walter Womersley,
Assistant Postmaster - General,
said that enquiries regarding the
possible scope and operation of
a new Wireless Telegraphy Bill
to deal, inter alia, with the'ques-
tion of electrical interference
with wireless reception were
being actively pursued. The
problem was, however, one of
great complexity involving con-
sultation with many commercial
and other interests which would
be affected. He regretted that
he could not give any assurance
that it would be possible to intro-
duce a Bill during the current
Session.

In replying to another question
the Assistant P.M.G. said that on
the advice of the Television
Advisory Committee, technical
research is being undertaken in
regard to possible methods of
relaying television programmes
from London to other centres,
but the research work is likely to
occupy considerable time, and it
is feared that no decision con-
cerning the extension of the ser-
vice to other centres can be
reached in the near future.

A further question dealt with
by Sir Walter Womersley re-
lated to the issue of free wireless
licences, which is at present
restricted to blind persons under
the Wireless Telegraphy (Blind
Persons Facilities) Act, 1926.
The question of extending the
concession to other classes de-
serving of sympathy was con-
sidered by the Broadcasting
Committee of 1933, who re-
ported against any extensioa.

screen television apparatus in
the London Gaumont - British
circuit necessitates intensive
operations, rediffusion of the
Harvey -Gains fight would not
be undertaken.

At the time of going to press,
the Monseigneur News Theatre,
Marble Arch, which is equipped
with Scophony big -screen tele-
vision, in the only cinema which
proposes to relay this particular
transmission.

Harvey and Gains will fight
at Harringay to -night in a ring
specially coloured yellow and
brilliantly lighted for the benefit
of television viewers. This
change has been introduced in
order to prevent blur and hala-
tion, and, for the same reason,
the ropes have been dyed blue.
This colour scheme, combined

STUDIO ACOUSTICS
New German Measurements

THE task of ascertaining the
reverberation time of a

studio has until now been a
lengthy procedure for engineers,
but a piece of apparatus has now
been designed by Telefunken
with which the task can be
carried out in an hour or so.

A round of blank cartridges,
fitted in a disc firing mechanism,
is fired at prearranged intervals ;
it has been found that a shot in-
cludes all audible frequencies at
approximately the same ampli-
tude.

By preselecting any one of a.
range of filters incorporated in
the recording apparatus the re-
verberation period of the studio
at the corresponding
frequency is recorded.

It was in this way
that Telefunken en-
gineers worked out
t h e reverberation
period of the ultra-
modern gramophone
recording studio il-
lustrated on t h e
right, which has just
been opened by the
German H.M.V.
Company, Polydor,
in the old Central
Theatre, Berlin.
Recordings in this
studio are made
simultaneously on
two wax discs.
After each session
one of these discs is
played back for the
artiste to hear his
own work, the other
record being left un-
touched for printing
if the recording is
accepted.

with the fact that the relay will
be effected by cable to Alexandra
Palace, is expected to result in
even better pictures than those
of the recent Boon-Danahar
contest.

Sir Stephen Tallents, B.B.C.
Controller of Public Relations,
speaking to the Radio Manufac-
turers' Association at their
luncheon last week, gave an in-
dication of the B.B.C.'s atti-
tude regarding this type of trans-
mission, when he said that the
Corporation believes in concen-
trating on the developments of
home television and at the same
time co-operating, as real and
promising opportunities occur,
in experiments which may -shed
light on the possibilities of the
exhibition to a paying public of
big -screen television.

NEW B.B.C. CHAIRMAN
Successor to Mr. R. C. Norman
THE Prime Minister an-

nounced in the House of
Commons on Monday that Sir
Allan Powell had been ap-
pointed chairman of the B.B.C.
Board of Governors in succes-
sion to Mr. Ronald Collet
Norman, who had asked to be
relieved of his post. Mr. Nor-
man, who is sixty -'six and the
brother of Mr. Montagu Nor-
man, Governor of the Bank of
England, was appointed chair-
man in 1935 in succession to
Mr. J. H. Whitley.

Sir Allan Powell, whose
appointment is for five years
from April 19th, is a barrister
and has been Mayor of Kensing-
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ton since 1937. He was
created a Knight in 1927.

B.B.C. CELEBRATES A
BIRTHDAY

Growth of the Recording Depart-
ment During Six Years

TO mark the sixth anniversary
of the inauguration of a

regular service of recorded
matter to the various pro-
gramme departments, the
B.B.C. gave on March 7th a de-
monstration at a Press Con-
ference of the latest develop-
ments in the technique and
applications of recorded sound.

It was emphasised that re-
cords are used only as a means
of providing material that
would otherwise- be unavailable
to listeners at a given time, and
it is a method which is invalu-
able in the Empire service.

Recording Headquarters
The recording section is

housed at Maida Vale, where
there are three duplicated Mar-
coni-Stille steel -tape recording
channels, a similar number of
disc -recording units, and a single
duplicated channel employing
the Philips -Miller film recording
system. This permanently in-
stalled plant is supplemented
by two rflobile vans each with
two disc machines and a private
saloon car fitted with a single
recording unit.

In general the steel tape sys-
tem is confined to material not
of permanent interest which
must be rebroadcast after a
short time interval, the Philips -
Miller system for certain special
broadcasts, and the disc method
where permanent records are
required or when it is necessary
to carry out editing or
" dubbing " for sound illustra-
tion purposes.

During the afternoon members
of the party were able to make
records simultaneously on all

The new gramophone studio of the
German H.M.V. Company in Berlin
embodies the latest principles in re-

cording.
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News of the Week-
three systems and to .hear their
voices played back from each
for Comparison. It was evident
that a vast improvement in
high -frequency response in rela-
tion to background noise has
recently been effected.

Exchanges of records of his-
torical interest have been made
with broadcasting authorities in
other countries and a library of
over 5,000 of these special re-
cords, many of which have not
yet been heard by the public,
has already been collected

In 1933 the individual re-
sponsible for records made on
the average two a week. Now
there is an administrative staff
of twenty-three and recording
Commitments run' to three
hundred a week.

INTERFERENCE WITH
DAVENTRY

Deliberate or Accidental ?
AS a result of the watch main-

tained at the B.B.C.'s
listening station at Tatsfield,
Kent, it can be said that no cases
Of deliberate interference with
any of Daventry's transmissions
have been observed. It is
pointed out, however, by the
Engineering Division of the
B.B.C. that a certain amount of,
interference is almost inevitable

' with so many broadcasting and
commercial stations working on
wavelengths below 5o metres,
many of which have less than,
the necessary to kc / s separation
from their immediate neigh-
bours.

A common Cause of interfer-
!ence is the bperatiOn.Of trans-
mitters an frequencies other
than their correct ones. Another
cause of interference, although

idiot so common, is the radiation
of strong harmonics. Serious
morse interference may have
been noticed recently by listeners
in Oceania to GSI on 15.26
Mc/ s. This was found by the
Tatsfield listening station to be
due to a commercial station
working on its correct frequency
of 7.63 Mc /s radiating a strong
second harmonic on 15.26 Mc /s.
The station was ident;fied, and
on the interference being pointed
out to the authorities concerned
the necessary transmitter altera-
tions were effected.

PRIVATE HOUSE AS SEMI-
PERMANENT STUDIO

" TO get away from the ,t udio
"A" atmosphere ' the B. B .0

is wiring -up a private house in
London for broadcasting pur-
poses. The house is Howard
Marshall's, and in his drawing -
room well-known sportsmen will
congregate as " guests " to dis-
cuss forthcoming sporting events.
The first " at .home " will be at
6.2o on April 12th,.and National
listeners ,will hear all that goes
on. A series of six broadcasts is
scheduled.

WhpidS00
70131.0

BOAT RACE INNOVATION
A Short-wave Commentary

FOR the first time the Univer-
sity Boat Race on April ist

is to be the subject of a com-
mentary from the air. As usual,
John Snagge will give his
vigorous description of the race
as seen from a following launch,
but in addition Joly de Lot-
biniere, Director of Outside
Broadcasts, will provide a com-
mentary from a 'plane cruising
at a minimum height of 2,000 ft.

The object of this interesting
experiment is to overcome the

- difficulty of estimating the dis-

to be Given from the Air'
tance between the two boats.

This year John Snagge will be
on the launch Consuta, not the
Magician as in previous years,
and the bulk of the commentary
will be his. But when the
boats begin to draw apart he
will put in a radio appeal to his
colleague above, who will be
able to form a fairly accurate'
estimate of the- distance between
the boats' Both launch and
'plane will keep in radio contact
with a receiving station on the
roof of Harrods' Depository.

NEW TELEVISION AERIAL
ERECTED on the Empire

State Building, New York,
is .an unusual aerial system to
be used by the N.B.C. for its

1

ELECTRICAL DE-ICING equip-
ment is included in the N.B.C.'s

television aerial in New York.

television transmissions. It has
four torpedo -shaped radiators,
which are the elements of two
dipoles, having a transmission
characteristic which is flat over
a band of 3o Mc / s, for the
vision channel. Above them
are four horizontal dipole ele-
ments arranged in the form of
a loop ;.these radiate the sound
signals.

The physical -dimensions of
the various elements are so im-
portant that electrical de-icing
equipment has been included.

VISIT OF PRESIDENT LEBRUN
THE State visit of President

and Madame Lebrun to
London will be covered in all
its phases by the B.B.C. The
visitors' reception by the King
and Queen at. Victoria Station
will be televised at 3.15 p.m. on
Tuesday, March 21st.

PLANS FOR BETTER
RADIOLYMPIA

SIR STEPHEN TALLENTS,
B.B.C. Controller of Public

Relations, was the guest of
honour and the principal speaker
at the monthly luncheon of the
Radio Manufacturers' Associa-
tion held at the Savoy Hotel
last Thursday. At this luncheon
plans were revealed for making
this year's Radiolympia, which
will open on August 23rd, the
finest and most attractive radio
show ever staged in the world.

As well as being the focal
point of radio interest through-
out the country the show will
have something to interest
everybody, both technical and
non -technical, and it is proposed
to design the show to bring
home to listeners a fuller realisa-
tion of what they are missing
by continuing to use old and
out-of-date receivers which can-
not possibly do justice to the
realism of modern broadcasting.

BROADCASTING
CORPORATION OF
NEWFOUNDLAND

ON Monday, Mr. F. W. Ogilvie,
Director - General of the

B.B.C., and Sir Thomas Inskip,
M.P., Secretary of State for
Dominion Affairs, speaking
from a London studio, took
part in the inaugural ceremony
of the Broadcasting Corporation
of Newfoundland.

There are six broadcasting
stations in Newfoundland, none
of which have a power of more
than 0.5 kW. These stations
have been owned by various
bodies, including newspapers, a
church, arid business houses.
It is understood that the B.B.C.
have been consulted by the
Newfoundland Government on
the economic and technical
aspects of the Corporation.

The ceremony on Monday
marked the end of private enter-
prise in broadcasting in New-
foundland when the Corporation
took over all the broadcasting
activities in the island. We
learn,, however, that there will
still be a certain percentage of
commercial programmes.

Up-to-date receiving apparatus
will be installed to enable the
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Corporation to relay the Cana-
dian and B.B.C. programmes
by its new 10 -kW station.

VALVE CHANGING RECORD
TWO C.B.S. engineers set up a

record of r minute 11 seconds
for changing a water-cooled
power amplifier valve at WABC-
WzXE transmitters at Wayne.

When informed of this Ameri-
can feat the B.B.C. were im-
pressed, but pointed out the
variation in the sizes of such
valves and the ensuing diffi-
culties which were involved. To
perform the operation with a big
valve at Droitwich would take
about four minutes from the
time of the " bang," but the
same job on a Regional trans-
mitter could be done in some-
thing under two minutes.

FROM ALL
QUARTERS

R.C.A. Television Research
IN the nineteenth annual report

to the' shareholders of the Radio
Corporation of America it was
stated that means must be de-
veloped for the interconnection of
television stations either by radio
or cable. The possibility of re-
laying television by wireless was
said to hold interesting promise,
as shown by experiments con-
ducted in the R.C.A. laboratories
during. 1938.

South Africa's Short Waves
THE South African Broadcast-

ing Corporation's two 5 -kW short-
wave stations now use a different
call sign for each of the four wave-.
lengths employed. The station at
Roberts Heights, near Pretoria,
uses ZRG (31.5 metres and ZRH
(49.94 metres), and that at Kli-
pheuval, near Cape Town, uses
ZRL (31.23 metres),:i, and ZRK
(49.2 metres). '

H.M.V. Form C.W.R. Unit
UNDER the leadership of Mr.

W. S. Purser, manager of the
H.M.V. recording studios at Abbey
Wood and one of the earliest
workers in the field of radio com-
munication, members of the staff
of E.M.I. can join the Civilian
Wireless Reserve (R.A.F.) and
take a training course as one unit.

Baird Television
THE adjourned ninth ordinary

General Meeting of Baird Tele-
vision will be held on Friday,
March 31st, in the Caxton Hall,
Westminster, London, S. W . r.
Later on the same day will be
held the General Meetings of the
holders of Preferred and Deferred
Ordinary Shares and an extraor-
dinary General Meeting.

The C.B.C. in London
THE Canadian Broadcasting

Corporation has appointed Mr.
Graham Spry as its London .repre,.
sentative.

R.C.A. Income
PRELIMINARY figures of the

Radio Corporation of America's
net income for 1038 show that
this has dropped from the pre-
vious year's figure of $9,024,858
to $7,412,072.
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High- Voltage Smoothing
AN ALTERNATIVE TO THE CHOKE -CAPACITY FILTER

IF the voltage of an HT supply is so
high that the price and size of the
smoothing condensers exceed those
of a triode, it may be preferable to

economise in condenser capacity by using
a valve bridge circuit. The principle of
the circuit is to insert the cathode -anode
path of a grid -controlled vacuum valve
in series with the load, and to feed to the
grid of this valve ripple voltage of oppo-
site phase to that on its plate, and in the
inverse amplitude ratio to the magnifica-
tion factor of the valve. The effective
control voltage of the valve is then neu-
tralised for the
ripple and its plate
current becomes
pure direct current.

This principle is
exemplified in the
accompanying cir-
cuit diagram. The
mains transformer
together with the
rectifier VI pro-
duces an un-
smoothed voltage
of several thousand
volts on the charg-
ing condenser CI,

which may be of
unusually small
capacity. Parallel
to this condenser is
the load potentio-
meter RI in series
with which is the
smoothing valve
V2. In series with
the charging con-
denser Cr is a
parallel circuit consisting of the condenser
C2 and the resistance R2, on which the
unsmoothed current produces a voltage
drop. The AC component of this voltage
drop is fed via the grid condenser C4 and
the grid leak resistance R4 to the grid of
the smoothing valve V2. The plate current
of the smoothing valve, being by assump-
tion pure DC, produces a small constant
grid bias voltage on the cathode dropper
resistance R3. The rectified DC then
passes through the circuit from the trans-
former via the resistances R2 and R3, the
cathode -anode path of the smoothing
valve, the load RI and the rectifier VI.

The condensers C2 and CI are chosen
in the capacity ratio equal to the ampli-
fication factor of the valve V2, C2 being
the much larger capacity but designed for
a DC voltage smaller by about the same
proportion. The cathode point of the
valve V2 is at the AC potential of the
junction between the condensers Cr and
C2 ; plate and grid are fed from the outer
ends of this capacitive voltage divider in
opposite phase and in proportion to the

amplification factor. The plate current
of the valve V2 is then free from all fre-
quencies which suffer no attenuation or
phase distortion in the grid condenser C4
and leak R4: the time constant of which,
therefore, must be large compared with
the lowest ripple frequency. The resist-
ance R2 is needed not only to pass the
DC component of the current but also to
correct the phase conditions of the bridge,
which are upset by the plate leakage im-
pedance of the smoothing valve V2. The
capacity C3 parallel to the load is hardly
needed for smoothing, but, if added from

Ripple neutralisation by means of a smoothing valve. Values of com-
ponents used were : Cs, o.ot mfd. 5% ; C2, o.8 mfd. ± 5% ; C3,
omitted (see text) ; C4, 0.25 mfd. 2o% ; RI, 5 megohms ± 20% ;
R2, 0.2 megohm± %; R3,.3,000 ohms+ 20%; R4, 5 megohms±2o%.

other reasons, greatly reduces the residual
traces of ripple.

If the valve V2 heats up slowly corn -

"

pared with the rectifier Vi, it has to stand
the full voltage so long as it is not con-
ducting. A breakdown due to this volt-
age has to be prevented ; a small spark
gap parallel to the cathode -plate path of
the valve V2 has proved a simple and
adequate protection.

The circuit was tested in a power supply
for 5,000 volts, i mA, using a Marconi
or Osram Type MH41 as the smoothing
valve V2. The ripple-observed on a
cathode ray oscillograph-was ± 6 -volt
peak for 5,000 v. DC, i.e., three times
better than in the usual arrangement with
two smoothing condensers of 0.2 mfd.
each in cascade, separated by a series
resistance of 0.2 megohm.

A better bridge minimum was not
found, but the setting seemed to be stable
and by no means critical.

The Wireless Industry
THE business of the Portable Electric Light
1 Co., Ltd., of Shaftesbury Avenue, London,

NV. r, has been transferred to The Ever Ready
Co. (Great Britain), Ltd., Hercules Place,
Holloway, London, N.7.

4.> O -c>
Eleven firms are now members of the

National Radio Trade Service Association,
which has for its object the pooling of technical
resources and various other arrangements to
promote increased efficiency. Firms coming
within the definition implied in the associa-
tion's title are invited to ask for particulars
from the Hon. Sec., c/o Specialised Radio Ser-
vice Co., Ltd., Tanners Lane, High Street,
Lincoln.

-c>
Claude Lyons, Ltd., x8o/182a, Tottenham

Court Road, London, W:r, have just issued a
comprehensive catalogue (No. so) of
" Hickok " radio service equipment. The
range includes signal generators, oscillographs,
valve testers and universal meters, and prices
are quoted in sterling. All essential electrical
characteristics are given for each instrument.

<>
A complete technical specification of the

Model 3339 double -beam CR oscillograph, in-
cluding amplifier and tube characteristics, is
given in a leaflet just issued by A. C. Cossor,
Ltd., Highbury Grove, London, N.5.

Automatic Lecturer

Portable equipment is being demonstrated by the Telefunken Company which enables talks pre-
viously recorded on slow-motion 15 -minute discs to be amplified and, where necessary, illus-
trated by means of short films or lantern slides from a projector incorporated in the unit. The
necessary breaks in the recording to permit the showing of particular slides can be timed during
the recording. It is claimed that a satisfactory " lecture tour " can be carried out by anyone

able to operate the gear.
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The Modern Receiver
Part III.- RADIO - FREQUENCY

AMPLIFICATION Stage by Stage
Following on the discussion of the aerial tuning system, the RF amplifier
is dealt with in this article. The problems associated with the inter -

valve coupling are treated, and also the advantages to be gained through
the use of an RF stage.

SUPERHETERODYNES often have
the frequency -changer for the first
valve and the output of the aerial
tuning system described last week

is then applied straight to its grid. The
disadvantages of this arrangement are
that -valve hiss is likely to be more
troublesome, and that superheterodyne
whistles are not improbable. This is
because there is only one circuit tuned to
the wanted signal, and the amount of
selectivity before the frequency -changer is
too low.

Experience shows that, while good re-
sults can often be secured with only one
circuit, the use of two is highly desirable.
It is not, however, essential to use an RF
amplifier with two tuned circuits ; they can
be coupled together and used without a
valve. This arrangement is shown in
Fig. 5, which should be compared with
the single circuit of Fig. 4.

There are a primary tuned circuit Li Cr
and a secondary circuit L2 C2 coupled to-
gether by the condenser C3, which is
common to both. The aerial is coupled to
the primary coil Li by L3.

Compared with the single circuit of
Fig. 4, this arrange-
ment gives much
better selectivity
and a broader re-
sponse close to
resonance, which is
desirable. The effi-
ciency, however,
cannot exceed 5o
per cent. of that of
the single circuit.
This means not
only a reduction in
the sensitivity, but,
more important, a
poorer signal -noise
ratio.

This question of
valve and circuit
noise is highly im-
portant, for it often
determines the
general arrangement of the early part of
a receiver. Every valve introduces a cer-
tain amount of noise which in the final
result is evident as a background hiss. The
amount of noise depends on the type of
valve, its construction, and how it is used.

It is not so much the amount of noise

Fig. 5.-This diagram shows a pair of
tuned circuits coupled by the common

capacity C3.

introduced that is of importance, however,
as its magnitude relative to the signal at
the same point in the receiver. Thus, if
the noise introduced by a valve is equiva-
lent to ro /kV (micro -volts) on its grid, it
need not be given a moment's considera-
tion if the signal on the grid of the same
valve is L000 ktV. In comparison with the
signal the noise is negligible.

On the other hand, if the signal on this
valve is only i µV it is clear that it would
not be of much use, for the noise is ten
times as strong. If the noise and signal
are of the same order, the signal will be
obtainable, but will have a very unpleasant
background.

Now, a valve used as a frequency -
changer introduces about three times as
much noise as one functioning as an am-
plifier. Consequently, if the frequency -
changer is the first valve in the set, the
received signal must be three times as
strong as when an RF amplifier is used for
the same amount of background to the
signal from the loud speaker.

In the case of a. set intended for the
reception of strong or moderately strong
signals, therefore, it will be permissible to

omit the RF ampli-
fier and to start
with the frequency -
changer. But it will
not be permissible
to omit it when
weak signals must
be received. It
should be noted
that the term weak
and strong signals
is here used to indi-
cate not the field
strength but the
voltage received.

If the aerial is
poor enough, the
local station can be
a weak signal, and
if it is first class a
Continental station
may be strong. The

writer has had good reception of foreign
stations with negligible background and
without RF amplification, but the aerial
was good. He has also heard intolerable
background hiss on the local station with
the same set, but then the aerial was
notable only for its inefficiency.

If it can be afforded, the RF stage is
advisable, since it not only increases the
amplification and improves the signal -
noise ratio, but it makes the use of a
poorer aerial permissible in cases where
extreme range is not required. This is
often a decided convenience.

It is not only valves that introduce
noise, however ; the circuits themselves do
so. Again, it is only the circuits preced-
ing the first valve which are normally im-
portant. The signal -noise ratio improves
acs the dynamic resistance ( = o LQ) of the
first circuit is raised, which means in prac-
tice that it improves with Q.

The relative importance of valve and
circuit noise depends very largely upon the
dynamic resistance obtainable in the tuned
circuit. The higher the resistance the
better, for it corresponds to low -series re-
sistance and high Q. Efficiency, selec-
tivity and signal -noise ratio are all
improved by a high dynamic resistance.

The Intervalve Coupling

On the medium and long wavebands it is
not difficult to make the dynamic resist-
ance high enough for circuit noise to pre-
dominate over the noise introduced by an
RF valve. On short waves, however, this
can rarely be done, and valve noise is the
limiting factor. It is necessary, therefore,
to choose a valve which introduces a
minimum of noise.

Other things being equal, a valve with a
low -screen current is likely to introduce
less noise than one taking a high current.
For the Three -Band AC Super, therefore,
the low -noise hexode EF8 was chosen for
the RF stage ; the valve has the exceed-
ingly low screen current of 0.25 mA.

For the coupling between the RF stage
and the frequency -changer there are quite
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The Modern Receiver Stage by Stage-
a number of possible alternatives. A
tuned circuit will naturally always be in-
volved because of the selectivity which it
gives and of the impossibility of otherwise
securing the necessary amplification, ex-
cept perhaps on the long waveband.

The three main alternatives are tuned -
anode, tuned -grid and tuned -transformer,
and these are shown in Fig. 6. Tuned -
anode (a) and tuned -grid are very similar
and have' about the same RF character-
istics. With the former the resistance RI
is in shunt with the tuned circuit, and
damps it somewhat, while in the latter the
losses in the RF choke act similarly.

Tuned -grid is more expensive than
tuned -anode, because a choke costs more
than a resistance, but it is less susceptible
to feed -back at audio -frequency. In the
case of Fig. 6 (a) audio -frequency poten-
tials on the HT supply can be transferred
to the grid of the following valve through
C2 at appreciable intensity. With tuned -
grid, however, this is not so.

It should be remarked that the AVC
nections may necessitate a modification to
this statement, but with the circuit as
shown it is true. The possibility of such
feed -back proving troublesome is not very
great in practice, but it is advisable to
guard against it where possible.

The stage gain is equal to the product
of mutual conductance and dynamic resist-
ance, the latter including all sources of loss
such as the AC resistance of the RF valve,
the input resistance of the frequency -
changer, and so on. In practice it may
easily be 50-200 times on the medium and
long wavebands. On short waves it is
likely to be much lower because of the
much heavier losses.

Transformer coupling, Fig. 6 (c), can

Wt®ll@gg
WOO TIA

with tuned anode or tuned grid, but the
gain is lower by a factor which depends
on the relation of primary and second-
ary. If the coupling were ioo per cent.
the gain would be below that of tuned
anode by the ratio of primary to secondary
turns. Thus, with a i : 2 ratio transformer
the gain would be half that with tuned
anode.

As the coupling
is never ioo per
cent. the gain is
always a little
lower than this,
but th'e same
general characteris-
tics remain. Now,
the general ten-
dency is for the
dynamic resistance
to fall as the reson-
ant frequency of
the tuned circuit is
lowered by increas-
ing C. This, in
turn, makes the
stage gain fall off.

By using a larger
primary winding
more loosely coupled, the action becomes
rather different. It is, in fact, possible to
make the amplification higher at the low -
frequency end of the tuning range than
at the high. This is done by using a
primary winding of such a large induc-
tance that it resonates with the stray
capacities at a frequency lower than any
within the tuning range. On the
waveband a suitable resonance frequency
is of the order of 450 kc/ s.

By winding the primary at the grid end
of the tuned winding a certain amount of
capacity coupling is introduced and the
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signals pass straight through the receiver
and are liable to cause serious interference.

When an RF stage is used the high -
inductance primary is very desirable for
the aerial coupling system because it
permits much better ganging to be secured
than the old small _primary. For the in-
tervalve circuit, however, it is wise to use
a small primary in order to reduce the pos-

sibility of interfer-
ence from signals
on the interme-
diate frequency.

In order to main-
tain some approxi-
mation to even am-
plification over the
waveband, the
primaries are
wound at the
earthy ends of the
tuned coils. The
aerial circuit is then
most efficient at
the low -frequency
end of the band
and the intervalve
circuit at the high -
frequency end. The

greatest overall efficiency is then likely to
be secured at the centre of the band and
it falls off somewhat at each end.

On the long waveband there is no objec-
tion to large primaries for both circuits,
and it is the use of small primaries in both
circuits that may cause trouble. This is
because the intermediate frequency is now

than the signal frequency, and
small primaries are likely to resonate near
the intermediate frequency.

For ganging purposes a large primary
is advisable in the case of the aerial cir-
cuit, but the intervalve circuit can have

a large or small primary, as
desired. As already indi-
cated, the design of the coils
will be different in the two
cases but the performance
will be very similar.

The use of a small
primary for the intervalye
transformer is often advan-
tageous, however, because
the transformer charac-
teristics are then rather less
critical. With a large
primary at the grid end of
the secondary a small
change in the spacing of
the coils may have quite a
large effect because it varies
not only the mutual induc-
tance but also the capacity
coupling. With a small
primary at the earthy end

of the secondary the capacity coupling is
very small indeed.

The primary is usually made fairly
small on the medium and long wavebands.
The turns used will generally be less than
those on the secondary, but will depend on
the degree of coupling_ No attempt is
made to secure maximum amplification
and the gain obtained is usually well below
that easily possible.

This is done because it is easy to make

Fig. 7.-The basic circuit of the RF am-
plifier showing the aerial and intervalve

circuits.

Ct) (b)

Fig. 6.-A tuned anode coupling is shown
at (a) with tuned grid at (b), while the more
generally used transformer coupling is de-

picted at (c).

give very similar results, but primary and
secondary are completely isolated at audio -
frequency. There is also much more scope
for varying the characteristics of the stage.
The performance does not how depend
only on the valve and the tuned circuit but
also on the primary inductance Li and its
coupling to the secondary.

If the primary winding is smaller than
the secondary and very tightly coupled to
it, the general performance is the same as

stage gain can be kept very nearly con-
stant over the waveband. This is, of
course, desirable, but it is unwise to adopt
it for the RF stage of a superheterodyne.

If all the primaries are tuned in the
neighbourhood of 45o kc/ s, signals on this
frequency can pass through the amplifier
fairly easily in spite of the secondaries
being mistimed. In the usual super-
heterodyne the intermediate frequency is
about 450 kc/ s and, consequently, such
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the gain of even one RF stage too high.
On the medium and long wavebands there
are many powerful stations which give
quite a large signal on the first valve.
With high RF gain the frequency -changer
input then becomes too great and har-
monics are produced which lead to
" superheterodyne whistles."

Unless a manual RF gain control or a
special AVC system is used it is much
better to design the receiver for a moderate
degree of RF amplification only. A gain
of 10-30 times will normally be found
sufficient.

On short waves conditions are different.
It is there desirable that the gain should
be as high as possible. Unfortunately it
is much more difficult to secure high gain.

A small primary for the ' intervalve

transformer is almost invariably used.
The tuned secondary is a single -layer coil
with spaced turns and the primary is
generally wound in the spaces between
the secondary turns to obtain the tightest
possible coupling. The primary turns are
usually a few less than the secondary.
This is done to ensure that the resonance
frequency of the primary with the stray
circuit capacities is higher than the highest
frequency to which the secondary will
tune.

The basic circuit of the RF amplifier
thus takes the form shown in Fig. 7, where
all the anode and grid DC supplies are
omitted for simplicity. In the next
article we shall consider the frequency -
changer and we shall then be in a position
to deal with some of the details of the
tuning equipment.

Letters to the Editor
The Editor does not necessarily endorse the opinions of his correspondents

" What is a Valve ? "
JTHOROUGHLY agree with " Diallist's "

remarks on the above subject in a recent
issue of The Wireless World.

My Own opinion is that the number of
valves which amplify or rectify the signal
between aerial and speaker should be
known. This opinion was evidently that of
the folks who, in the days when the pentode
was the most complex valve, defined circuits
by 2 -I -I, 3+1, 4+1, etc., the first figure de. -
noting actual receiving valves and the
second the mains rectifier.

It is certainly an advantage for the num-
ber of " auxiliary " valves to be stated as
well as the number of " receiving " valves.
I think a solution of the present problem
would be to denote a circuit of, say, FC, IF,
DDT, tetrode output, mains rectifier and
cathode-ray tuning indicator, by 4+2.

The first figure being the number of valves
which directly contribute to signal strength,
including valves in push-pull. The second
would include mains rectifiers, tuning indi-
cators of cathode-ray type, phase changers,
diodes and amplifiers for AVC, AFC, ASC,
etc.

Thus, a well-known console might con-
veniently be known as a.7+5 receiver instead
of merely a 12 -valve receiver.

If necessary, the number of stages could
be stated. A stage to be any amplifying
cathode -anode stream in the receiving chain.

P. BINNS, F.R.E.A.
Halifax, Yorks.

Short-wave Snobbery
RECENTLY listeners have been treated

to another of Nature's firework dis-
plays-to wit, the " Northern Lights."
Now, it is only too well known that the
Aurora Borealis, besides providing people
with a charming and free entertainment,
also has the effect of interfering seriously
with reception on the short waves. Even
if one did not know this fact from one's
own personal experience, one would gather
as much from the inevitable note in the
following morning's newspapers. There is,
it seems, a certain amount of snobbery
about short-wave listening. What I am get-
ting at is that one seldom or never hears

anything of the effect of sun -spots and the
like on reception of medium waves, yet this
band also is often badly affected at such
times.

The medium -wave band concerns the
average listener far more than do the short
and ultra -short bands, so, as I have already
said, it would appear that the only explana-
tion of the conspiracy of silence on the sub-
ject of the effect on medium -wave reception
of the " Northern Lights " and other elec-
trical manifestations is that snobbery is
afoot. It is the same with television. Now
that it is becoming gradually more popular,
we ordinary listeners to sound broadcasting
may hope to witness the bringing into
existence of legislation rendering all inter-
ference with reception illegal, and that be-
fore we lay our heads on our pillows for the
last time. You see, television is " im-
portant " and must not be subject to the
vagaries of man-made static, whereas sound
broadcasting (or " blind listening," as.

some snob or other has described it) never
has been considered important by our legis-
lators-except, of course, at general elec-
tions !

T. J. EGERTON WARBURTON.
St. Leonards-on-Sea.

Short-wave Oscillator Problems
JN an article in The Wireless World of

February 9th, 1939, entitled " Short-
wave Oscillator Problems," Mr. Cocking
gives several useful remedies for eliminating
the trouble of parasitic oscillations, in par-
ticular those giving the appearance of
numerous pseudo stations, a phenomenon
which occurs mainly on the short-wave
bands.

He admits that whereas he is aware that
a contributory cause lies in the excessive
heterodyne voltage, the explanation of the
phenomenon is obscure and suggests that it
may be in some way connected with a nega-
tive resistance portion of the hexode section
viewed from the injector grid.

I would venture to suggest that the ex-
planation of this trouble lies in an entirely
different phenomenon which, though it
gives rise to oscillations in an associated
circuit as- if due to negative resistance
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effects, is not really due to a negative resist-
ance, per se, of any portion of the valve,
and it is somewhat misleading to refer to it
as such. It is due to a form of inverse
space -charge coupling which appears to pro-
duce shock excitation of the input circuit.

- Consideration of the paths of the primary
electrons at voltage conditions such as pre-
vail when the injector grid is very negative
(equal to anode current cut-off value, or
nearly so) show that besides the intended
virtual cathode or second space -charge
between grids 2 and 3, a spurious space -
charge exists in between grids 1 and 2. Now
if an excessive heterodyne voltage is applied
to the injector grid from the triode which
makes it very negative, the above -mentioned
spurious space -charge occurs in the prox-
imity of the signal grid on the negative
peaks of the oscillator voltage. By the well-
known influence effect, these periodically
occurring'space-charges transfer impulses on
to the signal grid.

On short waves, where the difference
between the resonance frequency of the
signal grid circuit to the oscillator frequency
is small, the shock excitation by these im-
pulses of the signal grid circuit is an easy
matter.

In my opinion, this inverse space -charge
coupling produces the pseudo station signals
referred to by Mr. W. T., Cocking. It is
also more than likely that this same pheno-
menon is the cause of the discontinuity in
amplification in a hexode referred to by Mr.
H. Owen Walker, B.Sc., in The Wireless
Engineer of August, 1937.

By restricting the heterodyne voltage to
that recommended by the valve maker and
taking all the necessary steps to avoid stray
coupling, so ably described by Mr. Cocking,
one can use modern mixer valves without
even suspecting the possibility of the above
spurious phenomenon.

London, W.C.I. J. A. SARGROVE.

Wireless and A.R.P.
JHAVE studied with interest your editorial

article in the February .23rd issue_ and
also the letter from your correspondent, Mr.
C. R. Pinder.

The suggestions contained in each are that
the B.B.C. should radiate a special warning
note in time of emergency, to be received on
ordinary broadcast receivers ; in effect, a
long-range " siren alarm." I agree with you
that the public will be willing in time of
crisis to keep their receivers in operation to
learn any information available. I agree
with Mr. Pinder that telephonic or personal
communication is impracticable, and also
that the sirens are not always efficient, even
in built -bp areas. The problem of covering
effectively rural or semi -populated districts
by siren warnings seems far from solution.

I cannot agree that the suggestion that the
B.B.C. should radiate some kind of warning
note is practicable. If we consider the area
covered by any one broadcasting station, the
fallacy of this method is at once apparent.
Either a prearranged note is radiated as a
warning or definite information is given as to
danger in any particular locality. If the first
method is adopted any danger anywhere
within, say, the London Regional area,
would mean that everyone in this area
should take cover. If hostile aircraft were
seen over Greenwich, residents of Greenford
would take cover! It may be argued that
the time taken for the aircraft to proceed
from Greenwich to Greenford is a matter of
minutes, and therefore the whole of
London's millions should be warned in these
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circumstances. I suggest that if this plan
were followed, the entire population might
be demoralised within a few weeks by any
enemy sending over one or two aircraft
hourly, each night and day with a constant
state of alarm existing and hourly rushes to
the air-raid shelters taking place.

The second possibility is that the B.B.C.
could disseminate special information to in-
dividual areas. Even if this did not lead
to chaos it is entirely dependent upon each
area being able to communicate its require-
ments to the B.B.C. To be .effective the in-
fcirmation must be re -radiated within a very
short period. And, of course, probably the
telephone would again have to, be used.

There may be advantages or disad-
vantages of this scheme which I have over-
looked. The use of any broadcasting station
in a time of air raid would undoubtedly
provide an excellent means for enemy air-
craft, equipped with DF apparatus, to be
sure of their position.

May T Suggest an alternative scheme for
consideration? A number of vehicles should
be equipped with low -power radio -telephone
transmitters, radiating on some chosen fre-
quency in the broadcast band. These would
have a strictly limited range, so as to deal
With their own area without undue, inter-
ference over greater ranges. A limited
frequency response, say, up to 2,500 c.p.s.,
would be adequate for intelligible speech,
and would allow for several units to be
operated within close distances of each other
Without the need for too wide a frequency
allocation for this service. The equipments
being mobile no direction -finding apparatus
Could be of any value to an enemy. The
vehicle could be located where most suited
for access to other means of communication
and information. Most important of all,
actual instructions, as they apply to each
individual area, could be radiated.

D. T. BENNETT.
London, W.I. Film Industries, Ltd.

Stand-by Crystal Sets
IS it possible to procure a good crystal set

these days?
I imagine that the majority of modern

sets to -day derive power from the mains,
and are therefore dependent on this source
of outside supply. This might easily fail
through air attack in time of war and mil-
lions of wireless sets suddenly become use-
less. The value of broadcasting was amply
illustrated in the crisis last September, and
I was informed by one well-known manufac-
turer that there was quite a " rush " on
battery driven sets by many who visualised
their mains sets being put out of commis-
sion. But even with this reserve it might
be difficult to replenish batteries or valves
in a real emergency.

Here, then, I suggest is an opportunity
for some manufacturer to market a really
good crystal set to act as a " stand-by!
if the need arose, not forgetting also
the demand there would likewise be for ear-
phones. A ready customer would certainly
be, C. BERNARD HENNING.

Seaford.

Poor PA Systems
T" purpose of this letter is to register

a vigorous protest against the ever-
growing menace in theatres, cinemas and
halls of the microphone(s)-amplifier-loud
speaker(s) combination, generally referred
to as a Public Address system.

Once again this is an instance where a
legitimate use of a technical development

WfiTighoo
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has been turned into an abuse. For such
conditions as speaking to large crowds of
people in the open air or in auditoria with
unsatisfactory acoustics, the assistance of a
high-grade PA system is permissible, but
to -day almost every theatre, music -hall and
cinema (giving stage items) employs some
sort of PA equipment. The description
" some sort " is used advisedly, for the bad
quality of the average system, coupled with
its incompetent operation, comprises my
chief complaint against this practice.

In the course of my work I have visited
many cinemas and theatres in and around
London, and such faults as (i) continuous
overloading, (2) operation of the system in
an incipient " howl - back " condition
throughout the performance, and (3) a per-
sistent high-level hum from the speakers,
are commonly present. The significant
point is that the public in general seem to
have become so " conditioned " to PA,
whether good or bad, that they expect it
in every act, with the result that third-rate
comedians (usually billed as from the
B.B.C.," after one broadcast on an Empire
programme !) and singers without pro-
perly trained voices (sometimes called
" crooners "), project their voices through
a microphone. In the provinces, I under -
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stand, several " straight" theatres* have
recently been fitted with PA systems, which
will 'undoubtedly result in the performers
paying less attention to their diction and
delivery of their lines by relying on the
microphones to get their speeches over to
the audience.

I shall refrain from mentioning all the
other applications of PA apparatus, e.g.,
on railway stations, in churches, police cars,
which assail our ears nowadays, but they
might with advantage be borne in mind.
For the ultimate conclusion of this spread-
ing practice will be that the natural unam-
piffled human voice will become a rarity.

The Wireless World must be read by
many of the persons responsible for the
design, sale, installation and operation of
PA systems, and I, for one, hope that they
will heed this warning and ensure that their
systems conform to a high standard (one of
the main requirements being that the sys-
tem should be non -obtrusive) and be cor-
rectly operated and regularly serviced. If
the systems fall short of this standard, the
remedy lies in the hands of the public.
Complain personally to the theatre managers
and /or write letters to the local papers.

DONALD W. ALDOUS.
Ilford, Essex.

IMPERIAL AIRWAYS' WIRELESS
Stand-by Equipment on the Long-distance Flying Boats

VERY interesting piece of wireless
apparatus, now being tested for use
as an auxiliary on board the Imperial

Airways flying boats which are to operate
the North Atlantic mail service this summer,
is a lightweight portable transmitter -

Lightweight stand-by equipment for Imperial
Airways flying boats.

receiver. This is the Hermes Trans -receiver
designed by Transreceivers, Ltd., in con-
junction with Squadron -Leader E. F.
Turner, the radio -superintendent of Imperial
Airways. It comprises a transmitter, re-
ceiver and rotary converter, all three units
being housed in one container measuring
22ill. x 12111. x gin. and weighing 43 lb.

This apparatus' has a waverange of from
5 x ,000 metres and is crystal controlled
on any required freqiiency. It can be used
for CW, MCW or telephony, and feeds some
15 to -20 watts to the aerial. Optional AVC
is included in the superhet receiver, and
there is a BFO for CW reception: Either
loud speaker or low -resistance headphones
can be used.

Long-range Tests
With regard to range, tests have already

been carried out on a flying boat On one of
the Empire routes, and communication on
short waves was maintained with London
up to a distance of 3,300 miles. On wave-
lengths between boo and L000 metres a
telephony and MCW range of from 150-30o
is expected, considerably greater distances
up to goo miles being anticipated in the
case of CW. An additional feature of the
apparatus is that it can be connected to the
PA system of the aircraft so that broadcast
programmes or announcements by the pilot
can be " piped " to the passengers.

Standardisation has now been effected in
the case of the " fixed " wireless installa-
tion on the Empire and Atlantic flying
boats, apparatus for two-way communica-
tion on short and medium waves and for
DF and " homing " work being fitted by
the Marconi Co. In the case of the Atlantic
route, two-way communication will be pos-
sible at all times from stations on both sides
of the ocean, and DF bearings will be avail-
able throughout each flight.
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Random Radiations
By "DIALLIST"

Writ Sarcastic ?
"

ONE gathers," writes a Stratford -on -
Avon reader, " that ' Diallist ' finds

fault with the lay journalist's definition of
the term volt." (He has in mind a recent
paragraph of mine in which I quoted a
mention of an accident caused by " a current
of 7,000 volts, sufficient to light a whole
village.") " Accordingly, I enclose for his
edification a cutting from The Listener,
written under what appears to be high
authority and published, presumably, with
the blessing of the B.B.C. itself. Perhaps
in connection with modern atomic physics
we are intended to regard a ' volt of
energy ' in much the same light as an
' abstract shape ' in modern art." The
cutting that he encloses is from an article
on splitting the uranium atom, by Mr.
P. I. Dee, of the Cavendish Laboratory.
In the course of his article Mr. Dee speaks
of the emission of helium atoms by an
atom of uranium. " In this successive
ejection of small fragments," he writes,
" about one hundred million volts of energy
are liberated." But surely the use of the
term volt in this connection is quite usual?
Doesn't it stand for the energy a particle
would acquire in passing through this
difference of potential?

Will They Learn ?
WILL the wireless industry, I wonder,

take to heart the lessons that are to
be learnt from the recent statement by
Philco? That company, whose prospects
in the world of radio once seemed so bright,
has unfortunately piled up a gigantic loss
in the last few years' working. One point
Very strongly made in the statement is that,
whereas the replacement market for radio
sets should be well over 2,000,000 annually,
the company's trading figures go to show
that last year it probably didn't exceed
1,500,000. With the best part of 9,000,000
receiving licences current, there must be at
least ten -and -a -half million receiving sets
in the country ; many people have two or
more fixed receivers in their homes, whilst
others have portables in addition to their
fixed sets. If Philco's estimate is correct,
that means that wireless sets are now being
made to last about seven years.

A Nine -Year -Old
Things aren't quite so bad as that , I

think ; but there's no doubt that in hun-
dreds of thousands of homes cranky old
sets are being kept in service-and the chief
reason is that it's not being brought home
to the people that own them that they're
missing something. Only a couple of nights
before this note was written I went in to
see a man who had recently moved to my
part of the world. " Like to hear the
news? " he said, just before nine o'clock.
I said that I would and he went into the
next room to switch on. I didn't see the
set which lived there ; all that I saw and
heard was a funny old balanced -armature
extension loud speaker. Weird, woolly

speech came from this with a quite strong
musical accompaniment from Turin ; with
an effort one could follow the words of the
announcer, but that was about all. My
new neighbour explained that the set was
nine years old, but that it was still jolly
good.

Action Needed
Now, though he's not one of those who

must pinch and scrape, he had thought it
worth while not only to bring that pre-
historic set with him when he moved, but
also to go to the trouble of wiring up its
comic extension loud speaker. I made no
comments, of course ; but I gathered from
what he let fall on the subject that he
knew absolutely nothing about the advances
made in the better wireless sets in the last
seven or eight years. Don't you think that
he's just typical of a very large percentage
of the public? If the wireless industry is
to prosper it must wake up and tell the
public what it is doing. I have been told
that it does so by means of advertisements :
most of the advertisements that I see seem
chiefly intent upon driving home the amaz-
ing cheapness of the sets with which they
are concerned. I am told, too, that it is
the business of the wireless dealer to keep
the public up to date as regards improve-
ments. He can do so only to a very limited
extent. And, rightly or wrongly, the public
can't rid itself of the idea that he has an
axe to grind.

Where Are We ?
The position now is a curious one. Though

enormous improvements have been made in
the technique of reception, the medium-
priced receiver remains year after year very
much what it was in performance and even
in appearance. The man -in -the -street is
offered almost the same old works in a box
not very much different from last year's or
that of the year before. The price goes
down a bit, and that's pretty well the only
" improvement " that he hears of. In 1937
we had, in many instances, much the same
old valve combinations, with a short-wave
range added ; the man -in -the -street was told
that the world was now his. Last year
medium-priced receivers showed little ad-
vance in performance, but he was given
buttons to push. This year one can fairly
safely prophesy that, whatever gadgets are
added, such receivers will not put their pre-
decessors in the shade as regards the num-
ber of stations that they can bring in, or
the quality of their reproduction.

Let Them Know
And so, so far as one can see, there'll be

no particular reason in years to come why
sets of this class 'should ever be replaced
until they blow up or fall to pieces. If
only makers could abandon these silly price
wars and rid themselves of the idea that
they must bring out cheaper and cheaper
sets each year, everyone would be a great
deal better off. Cheap and moderately

priced sets there must be, for there are huge
numbers of people to whom nothing else
could appeal. What must be done is to get
rid of the idea that you can buy as good a
set as anyone could possibly want for some-
thing under ten pounds. There should also
be a real movement to bring home to the
public that good quality of reproduction is
to be had and that there are such things as
sets on whose tuning dials the 19 -metre and
25 -metre wavebands occupy rather more
than half an inch apiece. Short-wave recep-
tion is full of interest-but not with a noisy,
creeping receiver of poor sensitivity and
with coarse tuning.

ti % %
The Valve Speaks
THE machine which can be made to utter

words, and even sentences, when
various combinations of its 'operating keys
are pressed, is a remarkable achievement.
It was evolved in the Bell Telephone labo-
ratories, where so much valuable work in
research into acoustic problems has been
done. The keys control oscillating circuits
and by combinations of the output of these,
wonderful imitations not only of human
speech but also of animal sounds can be
produced. At a recent demonstration in
Philadelphia the audience suggested a
variety of difficult words in several lan-
guages, and most of these were successfully
tackled. I wonder if there are rather extra-
ordinary possibilities about that contriv-
ance? Don't you think that it might con-
ceivably be developed to provide the dumb
with a means of speaking? The valve has
already enabled the deaf to hear how
splendid it would be if it could round off
its work by giving speech to the dumb.

Cinemas and Television
THE suggested partnership between the

cinemas and television seems to be
rather hanging fire at the moment and, no
doubt, many people are much relieved that
this should be so. Mr. Ostrer has hinted
that he is ready to subsidise not only OBs,
but also studio items which would be so
costly that the B.B.C. could hardly give
them a thought in the ordinary way. He
has also made a noise rather like L5,0oo,000
when talking about the aid that the cinemas
might give to the B.B.C. in extending the
television service to centres outside Lon-
don. To these overtures the B.B.C. has
responded on we -are -not -amused lines. I
' don't think that that's the end of the
matter. Proffered showers of gold are not
lightly to be refused in these times. But I
do believe that there's a pretty strong feel-
ing in the country against any sort of direct
advertising in our programmes, whether
they be televised or of the " sound " order.
.Much is likely to depend upon the strength
of that feeling and upon the proposals that
the cinemas have to make if and when they
are asked to come down to brass tacks.

The Television Committee
This is written just before the meeting

of the Television Committee, from whom
something may have been heard by the
time that it appears in print. It's a pity,
perhaps, that the Committee couldn't have
met earlier, but its members seem to have
been pretty widely scattered and couldn't,
I suppose, be collected with greater
despatch. In its famous original report, the
Television Committee touched on the suh-
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ject .of subsidised television programmes,
and by no means dismissed them as un-
thinkable. If some means can be found of
avoiding any direct advertising and-most
important of all-of any control of the pro-
grammes by cinemas, I shall be surprised
if the Committee's statement on the subject
doesn't at any rate leave the door open for
further discussion. Before they come to a
definite decision they will probably want to
discover which way public opinion is lean-
ing.

The B.B.C.'s Attitude
The B.B.C. is naturally nervous about

any intrusion of the cinemas into the tele-
vision world. Like the Trojans of old, who
feared the Greeks when they came with
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gifts in their hands, the B.B.C. wonders
what may be behind this sudden generosity
on the part of the cinemas. - It suspects
that a plea for.a policy of give and take may
mean that those who give a lot are to take
all that they can get. Another thing that
is worrying the B.B.C. is this. So long as
the television audience is not large, there
isn't much difficulty in arranging OB's of
all kinds. But if this were suddenly to
jump from a few thousand to several mil-.
lion, those who promote entertainments,
sporting or otherwise, would be faced with
the unwelcome possibility of reduced
receipts at gates and box offices. Obviously
they wouldn't be so ready to give leave for
OB's. Hence, the B.B.C. argues, tele-
vision in the cinemas would be much to the
disadvantage of the home viewer.

THE NEW MURPHY SETS
Optional Push - button and Remote Control Units

MO take advantage of the improvementsI which have been made in the latest
range of Murphy receivers the, pur-

chaser is not obliged to pay also for push
buttons if he does not want them.

A cabinet design has been standardised

In the cabinet
which has been
standardised
for the new
" 72 " series
either the push
button or the
remote control
unittright)may
be plugged into
a recess in the

base.

for all the new table models in
which the push-button unit may
be added in a recess specially
provided in the base. Connec-
tion is made to the chassis
through, a nine -way plug and
socket and no modification to the main re-
ceiver is called for. One merely turns the
waverange switch to a fourth position
marked " B " for push-button operation. -

Six ganged permeability tuned circuits are
provided in the push-button unit, four on

medium waves and two on long. Adjust-
ment is made by screwed extension rods pro-
jecting from the back. An interesting detail
is that AVC is changed from undelayed to
delayed when the push-button circuits are in
operation.

The remote control unit incorporates a
volume control in addition to the six station
buttons. The control gives a diminution of
volume below the level to which the main
receiver control is set. A small electric
motor drives a selector switch for the per-
meability tuned circuits, and the 15ft. cable
is housed in a drum with a spring -loaded
rewinding mechanism.

The basic circuit of the new " 72 " series
is a superheterodyne with four valves and a
rectifier. A triode-hexode frequency changer
is preceded by a single tuned .circuit with
suitable modifications to reduce whistles.
There follow an IF stage, double -diode -
triode signal and AVC rectifier and first AF
stage and a beam tetrode output valve rated
at :5 watts. Variable selectivity is provided
in the IF stage and. gives a response up to
6,50o cycles for local station reception.
Quality is said to be comparable with that
of the A5o receiver.

Radiogramophone and AC / DC versions
of the A72 are available, and also a battery

receiver, Model
B7 r, with QPP
output stage.

T h e new

alphabetical drum dial
fitted to all the new models
is mounted horizontally
and driven by Bowden
wire cables. Stations are
now grouped according

to waverange; and the appropriate section of
the dial is illuminated according to the
position of the waverange switch.

The price of the A72 is X1.2 los., and the
push-button unit costs r I5S. or
with the addition of remote control.
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News from the Clubs
Croydon Radio Society
Headquarters: St. Peter's Hall, Ledbury Road, South

Croydon.
Meetings: Tuesdays at 8 p.m.
Hon. Pub. Sec.: Mr. E. L. Cumbers, 14, Campden

Road, south Croydon.
At the last meeting Mr. DeGruchy, of Everett, Edg-

cumbe, Ltd., gave a lecture on " Radio Servicing
Instruments."

At the next meeting, on March 21st, Mr. G. Parr,
of the Edison Swan Electric Co., Ltd., will lecture ou
" Electro-encephalography."
Thames Valley Amateur Radio

Transmitting Society
Headquarters: The Albany Hotel, Station Yard, Twick-

enham.
Meetings: Wednesdays at 8.15 p.m.
Hon. Sec.: Mr. D. R. Spearing; York House, Queen's

Road, Teddington.
This society has been recently formed to succeed the

Thames Valley Amateur Radio Television Society, which
 had to be disbanded through lack of enthusiasm. Mem-
bership of the new society is limited to holders of
amateur transmitting licences and to B.R.S. members
of the R.S.G.B. The big feature so far arranged by
the new society is the running of the R.S.G.B. (District
15) 3.5 Mc / s N.F.D. station. The next meeting -of the
society is on March 22nd.
International Short-wave Club, London
Hon. Sec.: Mr. A. E. Bear, 100, Adams Gardens

Estate, London, S.E.16.
The Club will hold its sixth annual dinner and dance

at Maison Lyons, Shaftesbury Avenue, London, W.1,
on Saturday, April 15th. The function will be attended
by short-wave listeners and by representatives of the
Radio Manufacturers' and Broadcasting organisations.
Tickets, for which early applications should be made,
are 7s. each.
Eastbourne and District Radio Society
Headquarters: The Science Room, Cavendish Senior

School, Eastbourne.
Hon. Sec.: Mr. T. G. R. Dowsett, 4S, Grove Road,

Eastbourne.
At the last meeting Mr. II. Ayre gave a lecture

entitled " five -metre Amateur Communication."

Electron Optics.-By L. M. Myers. Pp.
618 + xviii. Published by Chapman and
Hall, Ltd., r r, Henrietta Street, Lon-
don, W.C.2. Price 42s.

ALTHOUGH electron optics is a new sub-
ject toject to many, in its beginnings it dates

back many years. It is only recently that
it' has become generally 'known that there
is' such a subject, however, for attention has
been focused 'on it by the development of
cathode-ray tubes and some of the 'latest
types of valves.

The treatment in this book is very
thorough and there is au enormous amount
of information contained in the 618 pages.
The subject is developed from fundamentals

and much
matical.

Intended for the graduate .student, the
book should also he of great value to all
who are engaged in work in which electron
optics plays any part. W. T. C.

of the treatment is mathe-
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Recent Inventions
Brief descriptions of the more interesting radio
devices and improvements issued as patents

will be included in this section.

LARGE.SCALE PICTURES
LTHOUGH the use of inter-

laced scanning definitely re-
duces picture " flicker," it has a
defect which is particularly notice-
able in the case of a large -sized
screen intended for a cinema
theatre where some of the audience
will be seated' at comparatively
close range. If the observer's
attention is focused at one point
on the picture, he gets the impres-
sion that the scanning lines are
moving steadily upwards or down-
wards. If the lines are bright, the
effect can be described colloquially
as " dithery."

The object of the invention is to

.the motor at the exact position re-
quired, and to prevent it from
overrunning owing to inertia.

According to the invention, the
problem is attacked by closing in-
stead of opening a circuit in order
to stop the motor. The circuit
closed then creates an electrical
braking force which stops the
motor instantaneously.

The complete circuit is too com-
plicated to reproduce here, but
the essential feature is a driving -
motor which, in addition to a
main energising coil, is provided
with two special groups of direc-
tion -control windings, one or other
of which is closed or energised to

The normal interlacing system (a) compared with a method (b) in
which the width of both sets of lines is doubled.

avoid this, the desired effect being
attained by increasing the width of
each set of interlaced lines. Dia-
gram (a) shows the standard
method where the lines r, 2, 3, of
one frame are interlaced with the
lines A, B, C of the second frame.
The width of each line is indicated
by the cross -hatching shown dotted
in the first frame and in full lines
the second. Diagram (b) shows the
arrangement according to the in-
vention, where the width of both
sets of lines is doubled, as shown
by the dotted and full -line cross-
hatching, so that each frame, in
effect, covers the whole of the
picture area instead of half of it.

A. D. Bluntlein. Application
date, June 7th, 1937. No. 495724.

0 0 0 0

PUSHBUTTON TUNING
TN most push-button or similar
± systems of automatic tuning, a
driving motor, brought into action
by operating a button or other
selecting device, is stopped at the
desired setting by the automatic
opening of the driving circuit. In
practice the difficulty is to stop

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.

brake the motor instantaneously
at the selected tuning point.

W. W. Triggs (communicated
by Operadio Mfg. Co.). Applica-
tion date, June 24th, 2937. No.
497490. 0000
TELEVISION "EFFECTS"

WHEN in the course of televis-
ing a scene it is desired to

change from the normal size of
picture to a " close-up," it is
usually necessary to provide either
a second television camera " to
handle the larger picture, or else
a special turret containing a
second set of lenses.

The invention discloses a
method whereby the required
change in magnification is effected
by varying the focusing of the
electron stream inside the cathode-
ray transmitting tube.

The picture is first projected on
to the photo -electric cathode of
the tube, and the electrons liber-
ated by the incident light are
passed through an electron -optical
focusing arrangement before reach-
ing the point where they are
scanned in order to produce the
signalling currents. The mag-
nification is then controlled along
the electron stream by varying the
strength of the current applied to
the magnetic focusing coil outside
the cathode-ray tube. The con-
trol rheostat is graded in steps so
that any desired change in the size
of the picture image can be pro-
duced on the screen prior to scan-
ning.

H. Miller. Application date,
April ist, 1937. No. 496751.

CUTTING OUT
INTERFERENCE

AKNOWN
method of reducing

the effect of sudden voltage
surges, such as are produced by
atmospheric interference, consists
in interrupting the receiver circuits
at a frequency which is sufficiently
high not to affect the apparent
continuity of the received signal.
The intermittent breaking of the
circuits serves, however, to cut out
most of the undesired noise, since
this is usually of a highly damped
or impulsive type.

According to the invention the
signal channel is interrupted, for
this purpose, in the- second de-
tector stage of a superheterodyne,
and the resulting signals are passed
through a limiting device to re-
strict the amplitude of the inter-
ference, and also through a
low-pass filter circuit having a cut-
off frequency lower than the fre-
quency of interruption. In this
way the output signal is freed both
from the interfering disturbances
and from any effect due to the
interruption frequency used to
eliminate it.

Marconi's Wireless Telegraph
Co., Ltd. Convention date
(U.S.A.), May 28th, 1936. No.
496246. 0 0 0 0

SHORT-WAVE AERIALS
IT is known that a certain amount

of energy radiates away from
the open end of a concentric feed -
line carrying ultra -high -frequency
currents. By flaring out the two
ends of the inner and outer con-
ductors A, B, so that they take
the form shown at AI, Br in dia-
gram (a), and by suitably match-
ing the diameter of each conductor
to the working wavelength, this
effect is, according to the inven-
tion, utilised to secure efficient
radiation without using any other
form of aerial. By backing the
flared ends with a reflector R of the

transmitting television, pro-
grammes. Upper and lower plat-
forms P, Pr are arranged to pro-
tect the flared ends of the 'feed -
line AB, and the reflector R, from
the weather, the feed -line passing
from the power house at the base
up through the centre of the mast
M.

Standard Telephones and Cables,
Ltd. (assignees of Le Materiel
Telephonique Soc. Anon.). Con-
vention date (France), July 2ist,
1936. No. 495977.

0000
TUNING INDICATORS

INSTEAD
of lighting up only the

particular waveband to which
the receiver is set, the whole
tuning scale is equally illuminated

ABC D

swi
SW2

PAW = 0I= 00 0 1=4
LW =

Tuning scale with automatically
registering cursor.

and an indicator needle of special
shape is used to distinguish the
waveband in use from the others.
The indicator needle I is made
with facets stamped out at right
angles to each other, so that its
front appearance changes, as
shown at A . . . D, as it is turned
through successive angles of 90
deg. The facets are suitably
coloured on each side, and also
bear arrows to indicate the par-
ticular waveband with which the
needle is to be used for a given
setting.

For instance, it presents the
appearance shown at A for use
with short waveband No. 2. As
shown at B, it co-operates with
SW band No. x. At C it is work-
ing on the long waves, and at D
on the medium -wave stations. The
rotation of the needle is effected

Radiating system for ultra -short waves.

shape shown, the radiation takes
the form of a substantially hori-
zontal beam as indicated by the
arrows.

Diagram (b) shows a complete
aerial installation suitable for

automatically through chain -and -
pulley gearing from the wave -
change switch.

L. F. Birdseye. Application
date, May 26th, 1937. No.
495879.

'es
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PRINCIPAL BROADCASTING STATIONS OF EUROPE
Arranged in Order of Frequency and Wavelength (Stations with an Aerial Power of 50 kW and above in heavy type)

Station. Ws.
Tuning

Positions. Metres.

Istanbul (Turkey) 152 1973.5
Kaunas (Lithuania) .. 153 1961
Hilversum (No. 1) (Holland) 160 1875
Radio Romania (Romania) ... 1:30 1875
Lahti (Finland) 166 1807
Moscow (No. 1) (U.S.S.R.). . .R.) 172 1744
Paris (Radio Paris) (France) 182 1648
Ankara (Turkey) ... 183 1639
Irkutsk 187.5 1800
Deutschlaildsender (Germany) 191 1571
National (Droitwieh) 200 1500
Minsk (U.S.S.R.) .. 208 1442
Reykjavik (Iceland) ... 208 1442
Motala (Sweden) ... 216 1389
Novosibirsk (U.S.S.R.) 217.5 1379
Warsaw (No. I) (Poland) ... 224 1339
Luxembourg .. 232 1293
Moscow (No. 2) (U.S.S.R.) 232 1293
Kalundborg (Denmark) ... 240 1250
Kiev (No. 1) (U.S.S.R.) 248 1209.6
Tashkent (U.S.S.R.) ... 256.4 1170
Bergen (Norway) 260 1153.8
Oslo Oiorwap... 260 1153.8
Vigra (Aalesund) (Norway) ... 260 1153.8
Leningrad (No. 1) (U.S.S.R.) 271 1107
Tromso (Norway) 282 1061
Tiflis (U.S.S.R.) ... 283 1060
Saratov (U.S.S.R.) 340 882.3
Finniark (Norway) ... 347 864.6
Bodo (Norway) 347 864.6
Archangel (U.S.S.R.) 350 857.1
Budapest (No. 2) (Hungary) 359.5 834.5
Sverdlovsk (U.S.S.R.) 375 800
Banska-13ystrica (Czechoslovakia) ... 392 765
Lulea (Sweden) 392 765
Rostov:on-Don (U.S.S.R.) ... 3.5 759
Voronezh (U.S.S.R.) 413.5 726
Oulu (Uleaborg) (Finland) ... 431, 696
Baranowicze (Poland) ... 520- 576
Ljubljana (Yugoslavia) 527 569.3
Viipuri (Finland) ... 527 569.3
Bolzano (Italy) 536 559.7
Wilno (Poland) 536 559.7
Budapest (No. 1) (Hungary) 546 549.5
Beromiinster (Switzerland) ... 556 539.6
Klaipeda (Lithuania)... ... 565 531
Catania (Italy) 565 531
Palermo (Italy) ... 565 531
Radio Eireann (Ireland) 565 531
Stuttgart (Germany) .. 574 522.6
Alpes-Grenoble, (P.T.T.) (France) 583 514.6
Madona (Latvia) ... 583 514.6
Vienna (Germany) ... 592 506.8
Athens (Greece) 601 499.2
Rabat (Morocco) ... 601 499.2
Sundsvall (Sweden) ... 601 499.2
Florence (No. 1) (Italy) 610 491.8
Brussels (No. 1) (Belgium) ... 620 483.9
Cairo (No. 1) (Egypt) 620 483.9
Kouibyshev (U.S.S.R.) 625 480
Christiansand (Norway) 629 476.9
Lisbon (Emissora Nacional) (Portugal) ... 629 476.9
Trondelag (Norway) ... 629 476.9
Prague (No. 1) (Czechoslovakia) ... 638 470.2
Lyons (P.T.T.) (France) ... 648 463
Petrozavodsk (U.S.S.R.) ... 648 463
Cologne (Germany) ... 658 455.9
Jerusalem (Palestine) 668 449.1
North Regional (Slaithwaite) 668 449.1
Sottens (Switzerland) ... 677 443.1
Belgrade (Yugoslavia) 686 437.3
Paris (P.T.T.) (France) ... 695 431.7
Stockholm (Sweden) ... 704 426.1
Rome (No. 1) (Italy) 713 420.8
Hilversum (No. 2) (Jaarsveld) (Holland) ... 722 415.4
Kharkov, (No. 1).(U.S.S.R.)... 722 415.4
Madrid (EAJ2) (Spain) ... 731 410.4
Seville (EA.T5) (Spain) ... 731 410.4
Turi (Estonia) 731 410.4
Munich (Germany) ... 740 405A
Marseilles (P.T.T.) (France) 749 400.5
Katowice (Poland) ... ..758 395.8
Scottish Regional (Burghead) 767 391.1
Scottish Regional (Westerglen) 767 391.1
Stalino (U.S.S.R.) 776 386.6
Toulouse (P.T.T.) (France) 776 386.6
Leipzig (Germany) ... 785 382.2
Barcelona (EAJ1) (Spain) ... .795 377.4
Lwow (Poland) 795 377.4
Welsh Regional (Penmon) (Anglesey) 804 373.1
Welsh Regional (Washford)... 804 373.1
Milan (No. 1) (Italy) 814 368.6
Bucharest (Romania) 823 364.5

kW.
i

Station. ke/s.
Tuning

Positions. Metres. kW.

5 Kiev (No. 2) (U.S.S.R.) . 832 360.61 35
7 Stavanger (Norway) ... . ... 832 360.6 20

10-150 Berlin (Germany) ... ... ... ... 841 356.7 100
150 Sofia (Bulgaria) ... ... ... ... 850 352.9 100
150 Valencia (Spain) ... ... ... ... 850 352.9 3
500 Simferopol (U.S.S.R.) ... ... 859 349.2 10

80
120

Strasbourg (France) ... ... ... ...
Poznati (Poland) ............868859 334459..10062

20 London Regional (Brookmans Park) ... 877. , 342.1 70
60 Graz (Germany) ... ... ... ... 886 338.6 15

150 Linz (Germany) ... ... ... ... 886 338.6 -15
35 Helsinki (Finland) ... ... ... 895 335.2 10

100 Hamburg (Germany) ... ... ... ... 904 331.9 100
150 Dniepropetrovsk (U.S.S.R.) .. ... ... 913 328.6 10
100 Toulouse (Radio Toulouse) (France) ... 913 328.6 60
120 Brno (Czechoslovakia) 922 325.4 32
150 Brussels (No. 2) .(Belgium) 932 321.9 15
100 Algiers (Algeria) 941 318.8 12
60 Goteborg (Sweden) 941 318.8 10

100 Breslau (Germany) 950 315.8 100
25 Paris (Poste Parisian) (France) 959 312.8 80
20 Madrid (EAJ7) (Spain) ' 968 339.9 5
60 Odessa (U.S.S.R.) 968 309.9 10
10 Northern Ireland Regional (Lisnagarvey) 977 307.1 100

100 Bologna (Radio Marconi) (Italy) 986 304.3 50
10 Torun (Poland) 986 304.3 24
35 Hilversum (Holland) ... ... ... ...

.

995 391.5 15-65
20 Bratislava (Czechoslovakia) ... ... ... 1004 298.8 13.5
10 Chernigov (U.S.S.R.) ... ... ... ... 1013. 296.2 4
10 Midland Regional (Droitwich) ... ... 1013 - 296.2 70
10 Barcelona (EAJI5) (Spain) ... ... ... 1022 293.5 3
18 Cracow. (Poland) 1022 293.5 1.7
40 Konigsber; (No. I) (Germany) ... ... 1031 291 100

15-30 Parede (Portugal)
..

... ... ... 1031 291 5
10 Leningrad (No. 2) (U.S.S.R.)S 1040 288.5 10
20 Rennes -Bretagne (France) 1040 288.5 120
10 West of England Regional (Washford) 1050 285.7 50
10 Bad No. 1) (Italy) 1059 283.3 20
50 Tiraspol (U.S.S.R.) 1068 280.9 10
6.3 Bordeaux -Lafayette (France) 1077 278.6 60

10 Radio Normandie (France) . 1095 274 23
10 Vinnitsa (U.S.S.R.) 1095 274 10
50 Kuldiga (Latvia) '1104 ' 271.7 50

120 Tripoli (Libya) '1104 271.7 50
100 Prague No.1 (Melnik) (Czechoslovakia) 1113 269.5 100
10 Nyiregyhaza (Rungary) 1122 267.4 6.25
3 North-East Regional (Stagshaw) 1122 267.4 60
8 Horby (Sweden) 1131 265.3 100

100 Genoa (No. 1) (Italy) 1140 263.2 10
100 Trieste (Italy) 1140 263.2 10

20 Turin (No. 1) (Italy) 1140 263.2 30
50 London National (Brookmans Park) 1149 " 261.1 44)

100 North National (Slaithwaite) 1149 . 261.1 40
15 Scottish National (Westerglen) 1149 261.1 50
20 - Kassa (Hungary) . . ... .. ... 1158 259.1 10
10 Monte Ceneri (Switzerland) 1167 257.1 15
20 Copenhagen (Denmark) 1176 255.1 10
15 Nice -Cote d'Azur (France) 1185 253.2 60
20 Frankfurt (Germany) 1195 251 25
10 Freiburg-im-Breisgau (Germany) '1193 251 5
20 Troppau (Germany). '1204 249.2 5
20 Lille (Radio P.T.T. Nord) (France) 1213 247.3 60

100 Rome (No. 2) (Italy) 1222 245.5 80
120 Gleiwitz (Germany) 1231 243.7 5
100 Gorlitz (Germany) 1231 243.7 5

10 Cork (Ireland).. 1235 242.9 1

100 Saarbrileken (Germany) 1249 240.2 17
20 Riga (Latvia) 1258 238.5 15
70 Burgos (Spain) 1258 238.5 20

100 Nurnberg (Germany).. 1.267 236.8 2
20 Varna (Bulgaria) '1276 235.1 2

120 Aberdeen 1285 233.5 5
55 Klagenfurt (Germany) 1294 231.8 5

120 Vorarlberg (Germany) 1294 231.8 5
V Radio Mediterranee (France) 1303' 230.2 27
10 Naples (No. 1) (Italy) 1303 230.2 10

3 Malmo (Sweden) 1312 ' 228.7 2.5
5 Bremen (Germany) 1330 225.6 2

38 Lodz (Poland) 1339 224 2
100 Dublin (Ireland) 1348 222.6 0.5
100 Salzburg (Germany) 1348 222.6 2

10 Genoa (No. 2) (Italy) 1357 221.1 5
60 Turin (No. 2) (Italy) 1337 221.1 5
70 Milan (No. 2) (Italy) 1357 221.1 4

10 Bordeaux -Sad -Guest (France) 1366 ' 219.6 25
120 Warsaw (No. 2) (Poland) '1384' 216.8 7
120 Lyons (Radio Lyons) (France) 1393 215.4 25

7.5 Vaasa (Finland) 1420 211.3 10
50 Kaiserlautern (Germany) 1429 209.9 2.5

5 Turin (No. 3) (Italy) 1429 209.9 5
70 Paris (Eiffel Tower) (France) ... ... 1456 206 7
50 Bournemouth . 1474 203.5 f
12 Plymouth 1474 203.5 0.8
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SHORT-WAVE STATIONS OF THE WORLD
Arranged in Order of Frequency and Wavelength (Stations with an Aerial Power of 20 kW and above in heavy type)

Station.
Call

Sign. me's.
Tuning

Positions. Metres.

Amateurs ... ... 1.71 174.43
to to
2.00 150.00

Amateurs ... ... . 3.50 85.71
to to
4.00 75.00

Calcutta (India) ... ... ... VUC2 4.84 61.98
Bombay (India) ... ... ... VUB2 4.88 61.48
Madras (India) ... ... ... V UN 2 4.92 60.98
Delhi (No. 2) (India) ... ... VUD2 4.96 60.49
Podebrady (Prague) (Czechoslovakia) OK1MPT 5.14 58.31
Moscow ( V.S.S.1{ .) ... ... ... RIA 5.85 51.24
Moscow (U.S.S.R.) ... ... ... RNE 6.00 50.00
Pretoria (South Africa) ... ... ZRH 6.01 49.94
Rangoon (Burma) ... ... ... XY0 6.01 49.94
Podebrady (Prague) (Czechoslovakia) OLR2A 6.01 49.92
Zeesen (Germany) ... ... ... DJC 6.02 49.83
Moscow (U.S.S.R.) . . .. ... RW96 6.03 49.75
Podebrady (Prague) (Czechoslovakia) OLR2B 6.03 49.75
Vatican City (Vatican State) ... HVJ 6.03 49.75
Boston (U.S.A.) ... ... ... W1XAL 6.04 49.67
Tandjong Priok (.Java) ... ... YDA 6.04 49.67
Daventry (Gt. Britain) ... ... GSA 6.05 49.59
Cincinnati (U.S.A.) ... ... ... W8XAL 6.06 49.50
Philadelphia (U.S.A.) ... ... W3XAU 6.06 49.50
Motala (Sweden) ... ... ... SBO 6.06 49.46
Vienna (Germany) ... ... ... DJY 6.07 49.40
Zeesen (Germany) ... ... ... DJM 6.08 49.35
Lima (Peru) ..*

.

.. ... ... OAX4Z 6.09 49.24
Bound Brook (U.S.A.) ... ... W3XL 6.10 49.18
Daveritry (Gt. Britain) ... ... GSL 6.11 49.10
Wayne ( U.S.A . ) ... ... ... W2X E 6.12 49.02
Mexico City (Mexico) ... ... XEUZ 6.12 49.02
Pittsburgh (U.S.A.) ... ... ... W8XK 6.14 48.86
Wayne (U.S.A.) ... ... ... W2XE 6.17 48.62
Vatican City (Vatican State) ... HVJ 6.19 48.47
Radio -Nations (Switzerland) ... HBQ 6.67 44.94
Amateurs 7.00 42.85

to to
7.30 41.09

Rome (Italy) ... ... ... ... 12R011. 7.22 41.55
Paris (Radio -Mondial) (France) ... TPA4 7.28 41.21
Paris (Radio -Mondial) (France) ... TPB7 7.28 41.21
Paris (Radio -Mondial) (France) ... TPP11 7.28 41.21
Tokio (Japan) 7.28 41.21
Mexico City (Mexico) ... ... XECR 7.38 40.65
Tokio (Japan) 7.51 39.95
Radio -Nations (Switzerland) ... HBP 7.80 38.48
Radio -Nations (Switzerland) ... HBL 9.34 32.10
Ankara (Turkey) ... ... ... TAP 9.46 31.70
Madrid (Spain) ... ... ... EAR 9.49 31.62
Rio de Janeiro (Brazil) ... ... PRE5 9.50 31.58
Bangkok (Siam) ... ... ... HS8PJ 9.50 31.58
Mexico City (Mexico) ... ... XEWW 9.50 31.58
Melbourne (Australia) ... ... VK3ME 9.51 31.55
Daventry (Gt. Britain) ... ... GSB 9.51 31.55
Moscow (U.S.S.R.) . . ... ... RW96 9.52 31.51
Skamlebaek (Denmark) ... ... OZ F 9.52 31.51
Chungking (China) ... ... ... XGOY 9.52 31.51
Pretoria (South Africa) ... ... ZBH 9.52 31.50
Calcutta ( India) ... ... ... VI TC2 9.53 31.48
Schenectady (U.S.A.) ... ... W2XAF 9.53 31.48
Tokio (Japan) JZI 9.53 31.46
Zeesen (Germany) . . .. ... DJN 9.54 31.45
Podebrady (Prague) (Czechoslovakia) OLR3A 9.55 31.41
Paris (Radio -Mondial) (France) ... TPB11 9.55 31.41
Vatican City (Vatican State) ... HVJ 9.55 31.41
Bombay (India) ... ... ... VUB2 9.55 31.40
Schenectady (U.S.A) ... ... W2XAD 9.55 31.40
Zeesen (Germany) ... ... ... DJA 9.56 31.38
Lima (Peru) ... ... ... ... OAX4T 9.56 31.37
Millis (U.S.A.) ... ... ... WIXK 9.57 31.35
Daventry (Gt. Britain) ... ... GSC 9.58 31.32
Delhi No. 2 (India) ... ... ... VUD2 9.59 31.28
Philadelphia (U.S.A.) ... ... W3XAU 9.59 31.28
Sydney (Australia) ... ... ... VK2ME 9.59 31.28
Huizen (Holland) ... ... ... PCJ 9.59 31.28
Moscow (U.S.S.R.) ... ... ... RAN 9.60 31.25
Rome (Italy) ... ... ... ... 121103 9.63 31.15
Wayne (U.S.A.) .. ... ... W2 X E 9.65 31.09
Vatican City (Vatican 8tate) ... HVJ 9.66 31.06
Buenos Aires (Argentine Republic) . LRX 9.66 31.06
Bound Brook (U.S.A.) ... ... W3XAL 9.67 31.02
Rome (Italy) ... ... ... ... I2R09 9.67 31.02
Zeesen (Germany) ... ... ... DJX 9.67 31.02
Guatemala. City (Guatemala) ... TGWA 9.68 30.98
Lisbon (Portugal) ... ... ... CSW7 9.74 30.80
Dairen (China) ... ... ... JDY 9.92 30.23
Marapics (Brazil) ... ... ... PSH 10.22 29.35
Ruysselede (Belgium) ... ... ORK 10.33 29.04
Buenos Aires (Argentine Republic)... LSX 10.35 28.99
To ilml,,, l.10...1 ITT/ 1n :-.0 no no

kW.

10
10
10
10
30
15
20

7
10
30
5-

100
30
25
20
10
10-50
10
10

1

Lisbon(
Radio-
Motala
Moscow
Paris (
Huizen
Boston
Vatican
Davent
Podebr
Zeesen
Boston
Tokio (
Zeesen
Vienna
Rome
Davent
Wayne
Lisbon
Podebr
Zeesen
Davent
Madras
Pittsbu
Paris (

12 Paris (1
50 I Moscow
5-40 Reykja

15 Warsaw
25 Amate
10-50
10
20
28
10
25
20

50
12
25
25
50
20
50
20
20
20
10
12
10
10

5
10-50

100
6

20
7

10
20-25

Radio-
MoscoN
Mosco
Rome(
Lisbon
Zeesen
Vatica
Paris (

Boston
Davent
(1uate
Davent
Mosco
A nkar
Zeesen
Pittsbu
Huizen
Podebr
Paris (
Boston
Davent
Wayne
Zeesen
Buenos
Rome
Davent
Skamle
Podebr
Schene
Zeesen

50 Hicks',
5-40 Zeesen

30
25
25

Wayne
Huizen
Bound

10 Davent
20-25, Davent
5--40 Rome

10 Paris
10 Radio -
10 -50 Zeesen
10 Boston
10 Davent
20 Schenei
60 Davent
20 Pittsbu
25 Davent
10 Wayne
25 Bound

7.5 Amato
25
50

5-41 Londor
10 Londor
10 Amate
10
12

9 Amate
12
10

Station.

Nations

Radio

rgh
Radio

Nations

call
Sign. me 's.

Tuning
Positions. Metres. kW.

Portugal) ... ... ... CSW6 11.04 27.17 10
(Switzerland) ... HBO 11.40 26.31 20

Sweden) ... ... ... SBP 11.70 25.63 12
(U.S.S.R.) ... .... ... RIA 11.71 25.62 15

-Mondial) (France) ... TPA4 11.72 25.60 12
(Holland) ... ... ... PHI 11.73 25.58 25
(U.S.A.) W1XAL 11.73 25.58 20
City (Vatican State) HVJ 11.74 25.55 25

.y (Gt. Britain) GSD 11.75 25.53 10-50
,dy (Prague) (Czechoslovakia) OLR4B 11.76 25.51 30
(Germany) DJD 11.77 25.49 5-40
(U.S.A.) W I XAL 11.79 25.45 20
Japan) JZJ 11.80 25.42 50
(Germany) DJO 11.80 25.42 5-40
(Germany) DJZ 11.80 , 25.42 50
Italy) .. ... ... ... 12R04 11.81 25.40 25
'y (Gt. Britain) GSN 11.82 25.38 10-50
(U.S.A.) W2XE 11.83 25.36 10
(Portugal) CWS5 11.84 25.34 10
ldy (Prague) (Czechoslovakia) OLR4A 11.84 25.34 30
(Germany) DJP 11.85 25.31 5-40
1/ (Gt. Britain) GSE 11.86 25.29 10-50
(India) VUM2 11.87 25.58 10

(U.S.A.) W8XK 11.87 25.26 24
-Mondial) (France) TPB7 11.88 25.24 25

ladio-Mondial) (France) TPA3 11.88 25.24 12
(U.S.S.R.) RNE 12.00 25.00 20

vik (Iceland) TFJ 12.23 24.52 7.5
(Poland) SPW 13.63 22.00 10

ITS 14.00 21.42 -
to to

14.40 20.83
(Switzerland) HBJ 14.53 20.64 20

 (U.S.S.R) RRRF 14.71 20.38 15
r (U.S.S.R.) RKI 15.08 19.89 25
Italy) 12R012 15.10 19.87 10
(Portugal) CSW4 15.10 19.87 10
(Germany) DJL 15.11 19.85 5-4(

I City (Vatican State) ... HVJ 15.12 19.84 25
Radio -Mondial) (France) ... TPB6 15.13 19.83 25
(U.S.A.) W1XAL 15.13 19.83 20

ry (Gt. Britain) GSF 15.14 19.82 10-5(
iala City (Guatemala) TGWA 15.17 19.78 10
ry (Gt. Britain) GSO 15.18 19.76 10-5(
v (U.S.S.R.) RW96 15.18 19.76 100
I (Turkey) TAQ 15.20 19.74 20
(Germany) DJB 15.20 19.74 5-4(
rgh (U.S.A.) W8XK 15.21 19.72 18
(Holland) PCJ2 15.22 19.71 60

itly (Prague) (Czechoslovakia) OLR5A 15.23 19.70 30
Radio -Mondial) (France) T PA 2 15.24 19.68 12
(U.S.A.) WIXAL 15.25 19.67 .20
ry (Gt. Britain) GSI 15.26 19.66 10-5(
(U.S.A.) W2XE 15.27 19.65 10
(Germany) DJQ 15.28 19.63 5-4(
Aires (Argentine Republic).. LRU 15.28 19.62 7
Italy) 12R06 15.30 19.61 50
ry (Gt. Britain) GSP 15.31 19.60 10-5(
back (1)enmark) OZH 15.32 19.58 6
tdy (Prague) (Czechoslovakia) OLR5B 15.32 19.58 30
3tady (U.S.A.) W2XAD 15.33 19.57 20-20
(Germany) DJR 15.34 19.56 5-4(

ille (U.S.A.) W2XGB 17.31 17.33 10
(Germany) DJE 17.76 16.89 5-4(
(U.S.A.) W2XE 17.76 16.89 10
(Holland) PHI 17.77 16.88 20

Brook (U.S.A.) W3XL 17.78 16.87 25
ry (Gt. Britain) GSG 17.79 16.86 10-5(
ry (Gt. Britain) GSV 17.81 16.84 10-5(
Italy) 12R08 17.81 16.84 25
Radio -Mondial) (France) ... TPB3 17.81 16.84 25
lations (Switzerland) HBH 18.48 16.23 20
(Germany) DJS 21.45 13.99 5-4(
(U.S.A.) W1XAL 21.46 14.00 20
ry (Gt. Britain) GSH 21.47 13.97 10-5(
,tady (U.S.A.) W2XAD 21.50 13.95 20-20.
ry (Gt. Britain) GSJ 21.53 13.93 10-5(
rgh (U.S.A.) W8XK 21.54 13.93 6
ry (Gt. Britain) CST 21.55 13.92 10-5C
(U.S.A.) W2XE 21.57 13.91 10
Brook (U.S.A.) W3XAL 21.63 13.87 25
irs 28.00 10.71 -

to to
30.00 10.00

i Television (Sound) . 41.50 7.22 3
I Television (Vision) ... 45.00 6.66 17
irs 56.00 5.35 -'

to to
60.00 5.00

112.00 2.67 -
to to

19r111/1 0 cn
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THE
NEW

MAZDA
RADIO

VALVE MANUAL
contains the

LATEST VALVE INFORMATION

Here is a book no Radio Engineer or Wireless enthusiast can afford to be
without. It is a comprehensive reference - packed with data of the range
of Mazda Valves and their application. This invaluable volume is in the
handiest form . . . loose leaf. It provides for the addition of new sheets as
issued. These will be posted to you FREE of charge for the inclusive
price of 3 t6.

This method enables you always to have up-to-date Mazda Valve news
before you for ready reference. Be sure you get a copy. Fill in and return
the coupon NOW ! Remember, too, our technical department is always
at your service. Information regarding special application of Mazda
Valves may be obtained without obligation.

Mazda Radio Valves are manufactured in Great Britain for the British
Thomson -Houston Co. Ltd., London and Rugby and distributed by:-

*THE EDISON SWAN ELECTRIC COMPANY LIMITED
155 CHARING CROSS ROAD  LONDON W.C.2

.o."  0°

PRICE POST FREE

ORDER YOUR COPT tO-
mi. am= nem. ammo

To The Edison Swan Electric Co. Ltd.,
555 Charing Cross Road, London, W.C.2.

Please send the a copy of the MAZDA RADIO, VALVE
MANUAL, for which I enclose 3/6 covering the cost of the
binder and additional sheets as issued.

Name

Address

Please write in block letters
w.w.

Rm.35o

Mention of "The TVireless 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.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire " copy " is repeated from the
previous issue : 13 consecutive insertions 5", 28 con-
secutive, 10" ; 52 consecutive, 15".

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,
8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2 ; 260, Deansgate,
Manchester, 3 ; 2131), Re:afield Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

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

Postal Orders and Cheques sent in payment for adver-
tisements should be made Oo. payable to ILIFFE
& SONS Ltd., and crossed Notes being
untraceable if lost in transit should not be sent as
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement
and the date of the issue in which it appeared.

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

NEW RECEIVERS AND AMPLIFIERS

CHALLENGER RADIO CORPORATION, the largest
selection in London of really reliable short-wave

guaranteed receivers; inspection and demonstration with-
out obligation; hours of business 11 a.m. to 9 p.m., or
later by appointment; send 1't!,c1. stamp for handsome
illustrated catalogues, giving the fullest specifications, etc.

5 / 6 ErrhsizAwniythkngouwaina,f,letrican valve 1923-1938, all

23 /5.Midget " T.R.F., 2 wavebands, A.C.iD.C:

61 Gns.--" Car radio," 5 -valve, with press button
2 tuning, receives over 40 stations.

£11.---5" Awats;ete,r,dsKe6nt, 9-valve,8"-2,100nttrAek21,argle0Cdt6im0
illuminated

dial, complete with a 12in. Magnavox speaker, ready
for installation into cabinet.

I/ Gns.-Crosley 12 -valve chassis, valves and 12in.
speaker, 16-220 metres. A.C., 100.250 volts, mystic

-hand, volume expansion; also 13 -valve model, with 15in.
speaker, 11 gns.

fat
"&
A .-Challenger 12 -valve radiogram chassis, valvessXol..and 10in. speaker, model 444, " hand built,"

A.C., 200-250 volts, 5 bands, 5-10, 11-34, 34-95, 200-550.
800-2,100 metres, variable selectivity 6-30 k.c., output
15 watts undistorted, response fiat within 1.5db. between
30-12,000 cycles; also available with 12in. public address
speaker at 15 gns.

30 Gns.--Challenger model '505 19 -valve radiogram
chassis, valves, and 2 public address speakers,

custom built De Luxe general purpose receiver for the
ham and quality enthusiasts, manual automatic variable
selectivity 3-16 k.c. C.W. beat oscillator, noise suppressor.
sensitivity control, band spread, ceramic valve holders
and switching. Q.A.V.C. manual carrier controlled con-
trast expansion, 30 watts undistorted output, Class " A "
amplification, (4) 6E6 valves in new system of direct
coupled paraphase-parallel-push-pull. straight line response
25-15,000 cycles. 25% degeneration by negative Iced -back
to output stage; reprint of Wirdess World 'rest Report
on this model sent on request.

DAGALLIER'S, 31, Craven Terrace, Lancaster 'Cate.
London, W.2. Paddington 6492. Nearest Point:

Marble Arch, down Bayswater ltd., 5th right. [8212

BAKERS 2 RF Receiver, with " Wireless World "
Quality Amplifier and Baker corner born speaker;

prices from £10; the best value in quality apparatus ob-
tainable-Bakers Selhurst Radio, South Croydon. [8156

ARMSTRONG
NEW VARIABLE SELECTIVITY

MODEL A.W.12513.13'12-V. 5-BANI, ALL -WAVE
RADIOGRAM CHASSIS

12-550 continuous, 1000-2,000m.
with R.F. Pre -Amplifier, 2 I.F. stages with Variable Selectiv'ty
Manual R.F. gain control and 10 watts R.C. coupled Triode P.P
output. £17.17.0

DEMONSTRATIONS
Extended hours for convenience of customers.
Engineer in attendance until 5.30 p.m. on
Saturdays and 7.30 p.m. Monday to Friday.

AU Models Gladly Demonstrated

ARMSTRONG MANFG. CO.
100 ST. PANCRAS WAY, CAMDEN TOWN, N.W.1

'Phone : GULliver 3105

BOOKS ON WIRELESS
Write for complete list to

Iliffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1
\\..W.1

We can supply the above,.

ARMSTRONG MODEL
on

,EASY
TERMS

See W.W. TEST REPORT,
Jan. 5, for details of this

excellent chassis.

MODEL AW125PP
Cash or C.O.D. 17 Gns. or E2 with order
and 12 monthly payments of El . 8 . 0

- ALSO -
MODEL AW104PP 10V. ALL -WAVE
RADIOGRAM CHASSIS Cash 12 Gns. or
28/- with order and 12 monthly payments of 19/9.
MODEL AW59 9V. ALL -WAVE
RADIOGRAM CHASSIS 12-2,000m.... Cash
II Gns. or 27/- with order and 12 monthly pay-
ments o' 18/4.

Please write for full illustrated
Armstrong List and Terms.

WHATEVER YOU REQUIRE WE CAN SUPPLY
Quotations by return of post.

fed: -/925 THE Phone, NATionel 6828

LONDON RADIO SUPPLY
COMPANY

11.0AT LANE NOBLE ST- LONDON E.C2

NUMBERED ADDRESSES
For the convenience of private advertisers, letters

may be addressed to numbers at "The Wireless World"
Office. When this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
must be added to the advertiSement charge, which must
include the words Box 000, c/o " The Wireless World."
Aar replies should be addressed to the Box number
shown in the advertisement, clo " The Wireless World,"
Dorset House, Stamford Street, London, S.E.1.
Readers who reply to Box No. advertisements are warned
against sending remittances through the post except in
registered envelopes : in all such cases the use of the
Deposit System is recommended, and tire envelope should
be clearly marked " Deposit Department."

IMF DEPOSIT SYSTEM
Readers who hesitate to send money to advertisers

in these coluicins may deal in perfect safety by availing
themselves of our Deposit System. If the money be
deposited with " The Wireless World," both parties
are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being
no different arrangement between buyer and seller, each
pays carriage one way. The seller takes the risk of loss
or .damage in transit, for which we take no responsi-
bility. For all transactions up to £10, a deposit fee of
1/- is charged; on transactions over £10 and under
150, the fee is 2/6 ; over £50, 5/-. All deposit matters
are dealt with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to Iliffe & Sons Limited.

SPECIAL NOTE.-Readers who reply to advertise-
ments and receive no answer to their eimbiries are
requested to regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to an advertiser, stamp for return
should also be included for use in the event of the
application proving unsuccessful.

NEW RECEIVERS AND AMPLIFIERS

R
TELEPHONE. Holborn 463L

RADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1,
by offering brand new receivers maintain their

reputation as the leading Mail Order House for surplus
radio. See our list of components, etc., under that head-
ing.***

ACE Model AW563 5 -valve All -wave Superhet Receiver,
fitted automatic tuning, providing choice of 5 stations

instantly at the touch of a button, 3 wave -bands, mains
superhet for A.C. mains only, 200-250 volt, British Octal
valves are fitted as follows, pentagrid, frequency changer,
band-pass coupled to II.F. pentode, I.F. amplifier, double
diode valve, providing delayed A.V.C. and detection, fol-
lowed by pentode L.F. amplifier coupled to power pen-
tode output valve (3 watts undistorted output), provision
for gramophone pick-up and extra loud -speaker, floodlit
glass tuning scale calibrated with station names and
wave lengths, cathode ray tuning valve and wave -band
indicator, special slow motion tuning device, two-tone
bentwood highly polished walnut cabinet, wave range
19-50, 200-550 and 800-2,000 metres, brand new listed
12 gns.; our price £5/19/6 to clear
***
IMMEDIATE Delivery Now Offered of

BRITISH Belmont 8 -valve Plus Magic Eye All -wave
A.C. Superhet Chassis, 4 wave -bands, two short,

medium and long, fitted latest Mullard octal base Ameri-
can typo valves. Brief specification: Short wave 6-18
metres (covers television sound), short wave 2, 18-50
metres, medium band 200-550 metres, long 900-2,000
metres. Valve combination 6K7, Pre H.F., 6J7 oscillator,
6.17 mixer, 6K7 I.F., 6Q7 'DDT) detection, A.V.C. and
first L.F. two 6F6s parallel output, 5Y3 rectifier, plus
6G5 Magic Eye visual tuning, handsome dial, station
names etched on glass; controls 2 -speed -tuning, volume and
on/off, combined variable tone control and selectivity
switch wave change plus gramo. switch. Size of chassis,

x 1 Oin. x 3in. Supplied complete with valves,escutcheon, knobs and chassis bolts, but less speaker;
£5119/6 each.

COMPLETE Receiver in Handsome Walnut Cabinet,
details as above, complete with speaker; £7/7 each.

* * *
DECCA 6 -valve 3 Wave -band Battery Chassis, fittedcomplete with Mazda and Osram valves, QPP out-

put; these chassis give a sparkling performance on all
wave -bands, and are the product of a well-known manu-
facturer; complete with valves, £3/3 each.

ALL Orders Post Free; enquiries 11/2d. stamp if reply
expected. Hocrs of business, week -days 9 a.m. to 7 p.m.

Saturdays 9 a.m. to 1 p.m. Postal rates apply to the
United Kingdom only, orders for Ireland and abroad must
include sufficient postage to 'over whatever the value

ofacme.RADIO CLEARANCE, Ltd., 63, High Holborn, W.C.I.,
Telephone: Holborn 4631. [8169

"Radio Data Charts," A Series of Abacs Post free 4/10
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VORTEXION
AMPLIFIERS

MODEL AC.50
50 -watt Audio Output using 6L6s, under 60 -watt con-
ditions, with negative feed back, separate rectifiers for
anode, screen and bias, with better than 4 per cent.
regulation, level response, 20;25,000 cycles, excellent
driver, driver transformer and output transformer
matching 2-30 ohms impedance, electronic
mixing for mike and pick-up, with tone 15control, complete with valves and plugs

This model is also available complete in Case, with
turntable, Piezo pick-up and shielded
microphone transformer ... Z20
See our advert. under Public Address
in the adjoining column, which is inserted

weekly for your convenience.

VORTEXION
TRANSFORMERS

We supply the G.P.O., B.B.C., L.P.T.B., N.P.L., etc.,
and all those who must have the world's finest trans-
formers built regardless of cost. These fine trans-
formers are used in our famous amplifiers, the users
of which are our best advertisement.
We make special transformers to any specification,
using only the best material.

A post card will bring you further details or
quotations if you will state your requirements.

VORTEXION LTD.,
182, The Broadway, Wimbledon, S.W.19

'Phone : LIBerty 2814.

,w -or
r -A)

Wer

tOR THE
RADIO SERVICE MAN,
DEALER AND OWNER
The man who enrolls for an I. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we want to show our
students how to apply that training in
practical, every -day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. ..StiA, international Buildings, Kingsway,
London, W.C.2

Please explain fully about your instruction on the
subject marked X.

Radio Engineering Radio
Radio Servicing Television

Ii you wish to pass a Radio examination, state
It here
Name Age
Address,

Mains Transformers as specified for The
Wireless World High Quality Communi-
cation Receiver Type WW5r -451,

W. BRYAN SAVAGE LTD.
Westmoreland Rd., London, NM .9. 'Phone: CoWare 7131

"Foundatio

NEW RECEIVERS AND AMPLIFIERS

ARMSTRONG Television Sound Feeder Unit, Model
T214.

THIS New Local Station Feeder Unit is Designed to
Receive, in addition to medium and long wavebands,

television sound within a 15 -20 -mile radius.
CHANGEOVER horn Normal to Television Band is by

Simple Wave Change Switching.
ADVANCE Details are. Available on Application.

PRICE, complete with valves, £5/5.

STANDARD Unit, 11F2/4, without television sound;
£3/3.

ARMSTRONG Range of High Fidelity Amplifiers in-
cludes 6- and 12 -watt Models. both with three stages

of triode push-pull amplification; output valves in 6 -watt
model are P.X.4s and price complete 9 gns.
12 -WATT Unit uses P.X.25s; price 12 gns.

ARMSTRONG Co., 100, St. Pancras Way, Camden Town.
N.W.I. [8163

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS, ETC.

rpANNOY 10 -watt Amplifier, omplete with gramophone
turntable; microphone on stand, 6 -volt, converter, all

leads. little used; £12 10. -Acoustical Manufacturing
Company, 201-205, Lever St., E.C.1. :[8192

CAR RADIO
OAR Roof Aerials, improved type, chromium plated,
Is/ 17/6 complete; vertical telescopic tYpe, 12/6; Ameri-
can tinderear aerials, single dipole, 9, 6; De Luxe twins,
rubber' covered, 20/ - pair; Carriage paid.
VETIRELEss 'SUPPLIES III'ZLIMIT o House.

Stra to rd I, E.15. Maryland 3191 0577

USED SETS FOR SALE
CELLOPHONE

D,,, ,11{ Cellophone Itadi/giam,-,e0--f 50 gns.. and 6
wets cost I:3 15, unwanted gill, unused;£39.

iladio, Inn Rd., W C.t. ,,[8188

KEATES HACKER
Tz EATESHACKER 19 -valve. 6-2,000 metres, Iflin.

.speaker, cost £135, new condition; £67/ 10.-=.A.1' S.
Radio, 16, Gray's Inn Rd., W.C.1.

EXCHANGE OR WANTED
CO]IMI

I I CATIOts Receiver Wanted. -Full particulars
to Box .9048, c) lie Wireless World. 18196

MODERN -Quality Radiogram, A.C., 8 -valve. 4 -wave,
triode, push-pull chassis; letter.-s-Verbunas, 43, Sack-

ville St., -Wl. [8198

WTED.-" Wireless World" Column!) icat ion Re-
ceiver, good condition; state price. -Box 9051. c/o

Tie Wireless World. [806
WANTED,, used communication- receiver, guaranteed

condition, recent model; specifications, price -Box
9049, c,'w The: IVireless World. [8204

MISCELLANEOUS
ANUMBER of -Reconditioned Sets in Goodfrom £5 upwards.-Halford Radio, 31, St.,-St., W.1.-

PUBLIC ADDRESS

[8189

Order;
George

[0617

V
VORTEXION P.A. Equipment.

IMITATED, but unequalled.

WE Invite You to a Demonstration.

IA WATT Dance Band Amplifier for A.C.-D.C., corn-
plete in case with moving -coil microphone and

speaker; £12/12.15 2A -WATT Amplifier, 30-18,000. cycles,krinde-pendent mike and grans., inputs and con-
trols, 0.037 volts -required to full load, output for 4, 7.5
and 15 ohms speakers or to specification, inaudible hum
level; 12 -volt car battery and A.C. mains model, 12 ans.;
A.C. only model, gns., complete, as reviewed by " Wire-
less World."
VENTILATED Steel Cases for -Above; 12/6.

15_ A Watts Portable Amplifier, in case. with
Collar, motor and Rothermel Piezo pick-up;

£14.
COMPLETE in Case, with turntable, B.T.H. Piezo

pick-up and shielded microphone transformer, £20.

80 -WATT
Model; with negative feed back; £25 com-

e.

20-WiAiTT Mcdel, with negative feed back; £40, corn -

2 0.1
fi-VOLT 250 m.a. Full Wave Speaker, field supply
NY unit; 25/-, with valve.

ALL P.A. Accessories in Stock.

VORTEXION, Ltd., 182, 'The Broadway, Wimblr4191i
S.W.19. 'Phone : Lib. 2814.

DEALERS.
-Don't buy ; hiring pays bettet-Parker

Sound Equipment, 30, Goulden Rd., Manchester, 20.
Didsbury 3136. [8108
QUALITY Amplifiers and Microphone Equipments for

Mire or Permanent Installation. -Harmony House,
116, Cambridge Rd., Southport. [8134

ALEXANDER BLACK, Ltd.. pioneers of hiring micro-
phone amplifying equipment since 1928. Booklet no

request. -55, Ebury St., S.W.I. Sloane 6129. [0598

10SUBLIC 'Address Ccntractors Can Hire P.A. Vans,
.loud -speakers, microphones and equipmems of all

types from Hire Dept., Grampian Reproducers, Lid., Kew
Gardens, Surrey. Tel.: Richmond 1175-6.7. [0618

PARTRIDGE Economy, 28 watt, with valves, one only,
£11/15; 3-stage 14 -watt push pull P.P.5-400stteiu

input, with output transformer- solid oak carrying case,
£;3[15. -Radio Facilities, 8, King's Cross ltd., W.C.1.
Ter, 3195. -

- [8213

PREMIER
1939 RADIO

Premier Short -Wave Kits.
Complete to the last detail including all Valves and
coils, as well as theoretical and wiring diagrams and
lucid instructions for building and working. Each kit
is supplied with a steel Chassis and Panel and uses
plug-in coils to tune from 13 to 170 metres.
1 Valve Short -Wave Receiver or Adapter Kit 17/6
1 Valve Short -Wave Superhet Converter Kit .. 20'-
1 Valve Short -Wave A.C. Superhet Converter Kit 22`6
2 Valve Short -Wave Receiver Kit
3 Valve Short -Wave Screen Grid and Pentode Kit 58/6
PREMIER BATTERY CHARGER& Westinghouse
Rectification. Complete. Ready for use. To charge 2 volts
at !, amp., 10/- ; 6 volts at amp., 16/6 ; 6 volts at 1 amp.,
191 ; 12 volts at 1 amp., 21j- ; 6 volts at 2 amps., 3gie.

Electric Gramo. Motors.
COLLARO A.C. 37 MOTOR, 100-250 v. A.C., 12in.
table and unit plate, auto stop and start, 30'-.
COLLAR( GRAMO. UNIT, comprising A.C. 37 motor,
pick-up and vol.-control, 45/-.
COLLARO U36. MOTOR, for A.C. or D.C., 100-250 v.,
12in. table, auto stop and start, 45/..
COLLARD A.C./D.C. GRAMO. UNIT, comprising U36
motor, nick -up and vol.-control, 67/6.
COSMOCORD A.G. GRAMO. UNIT, 100-250 v. A.C.,
Bakelite unit plate fitted with induction motor, pick-up,
vol.-control and needle cup, auto stop and start, 35;9.
A.C.,D.C. MODEL, 49/6.
PREMIER S.W. H.F. Chokes, 10-100 metres, 9d. each.
Pie -wound, 1/6 each. Screened, 1/6 each.
SHORT-WAVE COILS, 4 -,and 6 -pin types, 13-26, 22-47,
41-04, 78-170 metres, each, with circuit. Special
set of S".W. Coils, 14-150 metres, 4/- set, with circuit.
Premier 3 -band S.W. coil, 11-25, ,19.43, 38-86 metres.
Suitable any type circuit, 2/6.
UTILITY Micro Cursor Dials, Direct and 100 :1 Ratios, 3/9.
PREMIER Short -Wave Condensers,all-brass construction,
with insulation. 15 mmf., 1/6 ; 25 mad., 1/7 ;
40 mmf., 1/9 ; 100 mint., 2/- ; 100 mmf., 2/3 ; 250
mmf:-
TROLITUL DOUBLE SPACED TRANSMITTING. CON-
DENSERS. 15 =al, 2/9 ; 40 mmf., 3/6 ; 160 mull., 4/6.
COIL FORMERS, 4- or 6 -pin low -loss, 1/- each.
AMERICAN VALVES. We hold the largo. t stocks of
U.S.A. tubes in this country and are sole British Dis-
tributors for TRIAD High-grade American Valves. All
types in stock. Standard types, 5/6 each. All the new
Octal Hasetubes at 6/6 each, 210'and 250, 8/6 each.
EUROPA MAINS VALVES, 4 v. A.C. Types, A.C./HL.,
A.C./L., A.C./S.G., A.C./V.M.S.G., A.C./H.P., &C./
V.H.P., A.C./P., and 1 watt D.H. Pentodes, all 4/6 each.
A.C./Pens., LEI., 5/6 ; A.C./P.X.4, 6,6 ; Oct. Freq.
Changers, 8/6 ; Double Diode Triodes, 7/6 ; Triode H.,
ex. Freq. Ch., 8/6 ; Tri. Grid Pen., 10'O ; *watt
D.H. Triode, 7/6. 350 v. and 500 v. F.W. Rect., 5/6.

.13 v. 2 amps. Gen. Purpose Triodes, 5/6 ; H.F. Pens.
and Var.-Mu. H.F. Pens., Double Diode Triodes, Oct.
Freq. Changers, 7/6 each. Full -wave and Half -wave
Rectifiers, 5/9 each.

Matchmaker Universal
Modulation Transformers

Will match any modulator to any R.F. load. 50 watts,
176 ; 150 watts, 29/6 ; 300 watts, 49/6.
MATCHMAKER UNIVERSAL OUTPUT TRANS-
FORMERS. Will match any output valves to any
speaker impedance. 11 ratios, hout 13 : 1 to 80 : 1.
5-7 watts, 13/6 ; 10-15 watts, 17/6 ; 20-30 watts,' 29/6.
Send for full details.

Premier Mains Transformers
Screened primaries 200-250 volts. Fully gmaranteed.
Wire end types.
S.P. 250, 250-250 v. 60 m/A. 4 v. 1-2 a., 4 v. 2-3 a.,
4 v. 3-4 a., all C.T., 10/,
S.P. 300. 300-300 v. 60 m,'A. 4 v. 1-2 a., 4 V. 2-3 a.,
4 v. 3-4 a., all C.T., 10/-.
S.P. 351. 350-350 v. 150 m/A. 4 v. 1-2 a., 4 v. 2-3 a.,
4 v. 4 a., all C.T., 13/-.
S.P. 352. 350-350 v. 150 m,'A. 6 v. 2 a., 6-3, v. 2 a.,
6-3 v. 2 a., all C.T., 1316.
The above Can be supplied fitted with Panel and Ter-
minals, at 1,b extra.
S.P. 500. 500-500 v. 150 m/A., 15/-.
S.P. 501. 500-500 v. 150 rn/A. 4 v. 2-1 a., 4 v. 2-3
4 v. 2-2 a., 4 v.:3-5 a., all CT., 21/-.
S.P. 502. 500-500 v. 150 m/A. 5 v. 3 a., 4 v. 2-3 a.
4 v. 2-2 a., 4 v. 3-5 a., all CT., 25/-.
S.P. 503. 500-500 v. 200 m/A. 5 v. 3 a., 6.3 v. 3 a.
7.5 v. 3 a., or 2.5 v. 5 a., all C.T., 25!-.
S.P. 1,000. 1,000-1,000 v. 250 nuA., 21 -.
S.P. 1,250. 1,250-1,250 v. 250 m -A., 27 6.
S.P. 2,000. 2,000-2,000 v. 150 milk., 50.-.
The above can be supplied fitted with Panels and Ter-
minals, at 2,- extra. Details of complete range available.
Special Transformers wound to order.
Our City Branch is moving, from 165 to 169, Fleet
Street. You are invited to inspect the many BARGAINS at
our CLEARANCE SALE -NOW ON
..t 165, Fleet Street, E.C.A. Callers only.
Have you had ou r1939 Catalogue, Handbook and
Valve Manual? 90 pages of Radio price 6u.
Bargains and Interesting Data.

ALL POST ORDERS TO : Jubilee Works, 167, Lower
Clapton Rend, London, E.5. /link id 4723
CALLERS TO :- Jubilee Works, or 165 Fleet Street.

E.C.4. C,ntra, 2833, or 50, High Street, Clapham, 5.W.4.

1111%

Macaulay 2381.

s of Wireless," Second Edition. 4s. 6d. het. Post free 4s. lid.
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EDUCATIONAL
ADVERTISING
Naturally, we do not presume to
teach any of our esteemed Readers
and Customers anything ; if they
have our products already, they will
appreciate that they have the best.
If they haven't, we might be able to
do a little teaching on the subject of
quality.

However, there is another meaning
to our heading. Owing to the quality
of reproduction obtained from S.S.
Radio Equipment, it is not surprising
that this apparatus is becoming in-
creasingly popular in Schools, and to
meet the ever increasing demand in
this direction we are introducing
new models.

May we have the pleasure
of your esteemed enquiries ;

Specified by

SOUNDE
MARLBOROUGH RD., j.111 (Contractors to the
UPPER HOLLOWAY, G.P.O . etc.)

LONDON, N.19. LIMITED. Tel.: A rchwa y 166 2 .3

Hours of Business-Monday to Friday, 8.30 a.m. to 6 p.m.
SATURDAYS CLOSED

ACOUSTICALLY DESIGNED.
We specialise in manufacturing Radio and
Radiogram Cabinets to customers. requirements.

Special Sketches FREE OF CHARGE.
Send lid. in stamps for details of Standard
Models. Demonstrations arranged by appointment

LOCKWOOD &CO. 6
piolfsw,la;31ds 111,1141r8r,ow,

LOUDSPEAKERS. LOUD-
SPEAKER CONES LOUD-
SPEAKER COMPONENTS,
TRANSFORMER LAMINATIONS,
TRANSFORMER HOUSINGS,
TRANSFORMER WINDINGS,
CHOKE WINDINGS, FIELD
COIL WINDINGS, PERMANENT
MAGNETS, PRESS TOOLS AND
PRESSINGS, JIG BORING.
AUTOMATIC SCREW MACHINE
PARTS UP TO 2' DIAMETER.

Contractors to
the Admiralty,
War Office and

Air Ministry.Call on
BRITISH ROTA LTD.
MINERVA ROAD, PARK ROYAL ,N.W.10.

'PHONE: VVILLESDEN 4322-3-4- 5-6wwww MMMMMM

NEW MAINS EQUIPMENT
V.
ALL Transformers at Last Week's Prices.

VORTEXION,
Ltd., 182, The Broadway, Wimbledon,

S.W.19. Phone:' Lib. 2814. [8209
TANTALUM for A.C. Chargers, H.T. and L.T.-Black-

well's Metallurgical Works, Ltd., Garston, Liverpool.
[7263

CABINETS
A CABINET for Every Radio Purpose.

CONVERT Your Set into a Radiogramat Minimum
Cost; surplus cabinets from noted makers under cost

of manufacture (undrilled); 30/- upwards; motors at
wholesale prices.
" FIT -A -GRAM: Cabinet, 31x17x15; 21/,
LTNDRILLED Table Console and Loud -speaker Cabinets

from 3/6.
TNSPECTION Invited; photos loaned to country
-L

cus-
tomers.

H. L. SMITH and Co., Ltd., 289, Edgware Rd., W.2.
Tel. : Pad. 5891. [0485

DEGALLIER'S for American Cabinets. -1%d. stamp
for reprints from actual photographs.-Degallier's,

Ltd., 31. Craven Terrace, London, W.2. Paddington 6492.
[8210

BRAND New Radiogram Cabinets (undrilled), 55/-;
worth 10 gns.; also magnificent television cabinets.

new, 35/ -.-Particulars, Haines and Son, 23, Denmark St.,
W.C.2. Tem. 5900. (8069

DYNAMOS, MOTORS, ETC..
1-AC.-A.C. Convertors, motors, all voltages, for sale and

wanted.-Easco, 18w, Brixton Rd., S.W.9. [0558

ALL Types of Rotary Converters, electric motors, bat-
tery chargers, petrol electric generator sets, etc., in

stock, new and second-hand.
A .C.-D.C. Conversion Units for Operating D.C. Re-

ceivers horn A.C. Mains, 100 watts output, £2110;
150 watts output, £3110.
WARD, 46, Farringdon St., London, E.C.4. Tel.:

Holborn 9703. [0518

RECORDING EQUIPMENT
HIGH-GRADE Traversing Mechanism Wanted, or com-

plete disc-recorder.-Pitney, Gordon ltd., Bosco8201mbe.
[

ALL Recording Discs and Materials in Stock; tracker
units. £4/7/6; recording motors. £3 / 17 /S.-Write

for further details, Will Day, Ltd., 19. Lisle St., W.C.2.
[0595

LIVERPOOL Sound Studios, 83a, Bold St., Liverpool.
-Personal recordings from 3/6; amplifiers, micro-

phones, recording motors and trackers, blank discs, etc.
[7964

Wanted
WANTED, recording motor.-Write full particulars,

K. Stone, 32, Liphook Cres., S.E.23. [8191

NEW LOUD -SPEAKERS
riEGALLIER'S for British and American Public Ad-

dress Speakers; 11,4d. stamp for list; " save pounds."
Degalliers, Ltd., 31, Craven Terrace, London, W.2.

Paddington 6492. [8211
BAKERS New Corner. Horn Speakers are in Demand;

every music lover interested in quality reproduction
should write for details to the Pioneer Manufacturers of
Moving Coil Speakers, Bakers Selhurst Radio,' 75, Sussex
Rd., South Croydon. [8157

LOUD -SPEAKERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.
1)19 OLAS, for 6/11; G12's, 4716; 1/2d. stamp for lists.-
-ILL Shippers, 18, Corporation St., Manchester. [0606
VAUXHALL -Rola G12 P.M. speakers, 62/6; Rola G12

energised, 50/-; with transformers, 'all brand new.
VAUXHALL.-MagnavoxMidget P.M. speakers, with

pentode transformer, 6',6in., 10/9; brand new.
VAUXHALL UTILITIES, 163a, Strand, W.C.2. Over

"Denny's," the booksellers. Send for free list. [8194
3000 Speakers from 5/6 each, P.M. and energised, 4in to 14m., including several Epoch 18in.
-Sinclair Speakers, Alma Grove, Copenhagen St., N.1.

[0590
BAKERS Offer a Number of the Famous Baker Super

Power Speakers at Half Price, as solely specified for
the " Wireless World " A.V.C. Straight Four Quality Re-
ceiver.-Bakers Selliurst Radio, South Croydon, [8158

LOUD -SPEAKER CONVERSIONS
SINCLAIR SPEAKERS.-For conversions of all makes

and types; advice given.-Alma Grove, Copenhagen
St., N.1. [0593
BAKERS Triple Cone or Corner Horn Conversions will

Considerably Improve Reproduction from Your
Present Speaker, whatever make: prices from 29 / 6.-
Bakers Selhurst Radio, South Croydon. [8159

TELEVISION
Wanted

.E.c, Cathode Ray Tube. Mazda T41, good con-Gdition.-LLear, 22, Feltham Ave., Molesey, Surrey.
[8208

TRANSMITTING APPARATUS
BIGGEST Value in Communication Receivers.
" ITALLICRAFTERS Champion " 10 Metre, perform -

AL once far ahead of receivers at twice the price.
DESPATCHED to -You Perfectly Aligned and Adjusted.

II.P. terms.
l'e ADIOGRAPHIC, Ltd., 66, Osborne St., Glasgow,L833
-L k C.1.

Test with the Best-
3he 46 -RANGE UNIVERSAL

Electrical Measuring InstrumentAft
QERVICE jobs
,-,lose half their
worries and labor-
atory tests are
completed in half
the time with the
Model 7 Avo-
Meter. Dead beat
in action, it quickly
gives laboratory -
accurate readings
on all its 46 ranges.
A.C. and D.C.
amperes and volts,resistance,
capacity, audio -
frequency power
output and decibels
-any range in-
stantly selected by
means of two ro-
tary switches. No
external shunts or
resistances requir-
ed. A protective
cut-out instantly
disconnects the
meter from the

BRITISH
MA DE

supply should a severe overload be applied. It is built
to last with lasting accuracy.

Write for descriptive pamphlet.
Model 7 Also the 36 -range Universal

16 ens. tleosiaane. Avollf der ... 13 GM.
Range Extension Unit 22-ratige D.C. AvoMeter

DEFERRED TERKS IF DESIRED.

(for measurements down 9 Gns.
to 1/100th. ohm) 12/6 Carrying Cas

Sole Proprietors and Manufacturers :-
THE AUTOMATIC COIL WINDER 8c
ELECTRICAL EQUIPMENT CO. LTD.,
Winder House, Douglas Street, London, S.W.1.

Thane : 10mo 3404-7.

e
CHOKES & TRANSFORMERS.

:lade under the direct supervision of N. Partridge and personally
guaranteed to be of the highest Electrical and Mechanical Efficiency
Set Manufacturers andthe Trade who are interested in Reliableand cool
workia; Transformers with a Super Safety Factor Margin are invited

to write for full technical details and prices.
FREE TO P.A. DEALERS. The
PARTRIDGE P.A. MANUAL. Valuable
information on Amplifier design, Equipment
and service is yours for the askIni. WRITE
TODAY.
CONSTRUCTORS can obtain thb mmuel
for SIC.

N. PARTRIDGE, B.Sc., kM.I.E.E.
7,4 KING'S BLDGS., DEAN STANLEY ST.,

LONDON, S.W.1.
11.11M11111.1111111111.111.8§1111.11ffl

WHISTLE

N9PRE.59

FREE TRIAL
OF WHISTLE DETECTORS,
OR NEEDLE SCRATCH FILTERS:
OFFER OPEN UNTIL EASTER ONLY.
We produce five types of Whistle
Rejector. Prices from 10/9 to 25/6.
Two Types Scratch Filter at 16/ -
offer allows test for seven days, supply
on approval-against cash. Type of

IF YOU HAVE NOT set MUST be stated andwhat you
HAD FULL DETAILS wish to filter out.-Our advice on
OF ALL FILTERS! type suitable follows.
PLEASE WRITE1 ROSTLETHWA ITE BROS.,
NOW (2d. stamp). "Kinva " Works, Kinver, Staffs.

amphonic
AMPLIFIERS

Pam? Ionic Reproducers Ltd. (A ssociteei with P YE Ltd.)
45, St. Pancras Way, London, N.W.I.

'Phone: EUSton 1727.

a Radio Laboratory Handbook." Price 8s. 6d. net. Post free gs,
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TRANSMITTING APPARATUS
TR \ SSNI1TTING Gear, scores of bargains, meters,

t esformers, etc.; stamp lists. -Laurence, 15, Bil-
ling ltd., Coventry. [8199

5N1. -The recognised distributors for amateur equip -
AX ment, National R.M.E., Thordarson, Hammarlund, ,
McMurdo, liallierafters, etc.; send It/2d. stamp for cata-
logue. -05N1 (Birmingham), Ltd., 44, Holloway Head,
Birmingham., [0531

AC.S. RADIO, specialists in short-wave apparatus,
communication receivers, including Hallierafters,

National and R.M.E. transmitting equipment, valves and
components. -Send for free catalogue to A.C.S. Radio,
16, Gray's Inn ltd., W.C.1. Holborn 9894-5. G2NK,
Technical Manager. [0550

VALVES
A NDER SON.A.

Types'of American Valves, first grade; 5/- each.

A NDERSON, 34, Wadham Ave., Waltharnstow, London,A E.17. Tel.: Larkswood 1574- [8152
AMERICAN Valves Means Radiographic, Ltd. R.C.A.

licensed in cartons.
-Each` Post Fide any Popular Type.

4/ - Post Free any Octal Type.

IN Stork.-,. R.C.A. Ken-Rad, 'Raytheon, Nat. Union;
transmitting tubes all makes.

TRAbE Supplier' at Right Prices.

RADIOGRAPHIC. Ltd., 66, Osborne St., Glasgow,
C.1. s [8144

ALL Types of Ainerican Tubes in Stock of Impex and
Arcturus makes, at competitive prices.

WE Can Also Sypply a Full Range of Guaranteed Re-
placement Valves for Any British, non -ring, Antes --

ran or Continental type at an appreciably lower price.
SEND for Lists of These, and also electrolytic condensers,

line cords, resistances, -etc.
CHAS. F. WARD, 46, Farringdon St., London, E.C.4.

Tel.: Holborn 9103. [0452
SPECIAL Offen-American valves in makers' cartons;

all types, 3/- each; octal, 3/6 earls, postage extra. -
Metropolitan Radio Service.
AMERICAN Valves, first grade, in all types; trade

supplied. -Metropolitan Radio Service Co., 1021,
Finehley Rd., N.W.11. Speedwell 3000. (0436

2/0.-R.C.A. American valves, 50 popular types; also
e, National Union, Hytron; also British non -ring

valves; cheapest in Britain: 1/2d. stamp for revised lists. -
Shippers, 18, Corporation St., Manchester. F0607

TEST EQUIPMENT
1 Only Clough-Brengle Model 110 Signal Generator,
1 practically unused; £13/10.

80ie,,CM.inskoymemmetsrs,reasgntogrs availablepatte 0-30,
-nvits40

and
0-80 amps., but may be recalibrated to any desired read-
ing by substituting shunt; price 12/6 each.
CljAS. F. WARD, .46, Farringdon St., London, 110.4.

'Tel.: Holborn 9703. [8207

PHILCO Valve Tester (Made by Well Known Manufac-
turer), A.C. 200-250, complete with two panels and

elalaorate display stand, embodying three coloured lights
for good, bad or weak valves, which work in conjunction
with meter, listed £17/10; £815, carriage paid.
ISENRY'S, 72, Wellington Avs, Stamford Hill, N.15.
ILL 'Phone: Stamford Hill 2907. [8090

NEW COMPONENTS
ANGLO-AMERICAN RADIO (and MOTORS), Ltd.

MEISSNER 1939 Products.

JUST sCrrfied.

47/6. -New 8 -button push-button tuner, can be
affixed to any superhet or T.R.F. receiver, any

snake, 2- or 3 -gang mains or battery, only three wires
to connect to top of gang condensers; the best push-button
tuner the United States has produced; order now for
immediate delivery; full instructions in each carton; ten
minutes to fix:

£12/10 .-IVIeissner signal shifter is completely
assembled,. wired and adjusted- -with one

set of 'cbils and ha's its own power supply, three provision
switch providing " automatic stand,by," " continuous
oAeration," and " manual stand-by "; in fact, makes your
QSO's 100%.

X10/17/6. -All wave tuning unit.

TIIE Meissner All -wave Tuning Assembly is the Com-
plete Heart- of the Receiver, consisting of 5 band

coil and switch assembly, 6.8 to 2,140 metres, individual
coils for each band, low loss bakelite forms, align-aire
trimmers, 6 -gang shorting switch, Meissner quality pre-

cisiOn 3 -gang variable' tuning condenser, illuminated oblong
dial, fully calibrated 5 -band scale, completely mounted
on rigid crackled steel chassis, all components carefully
mounted and including all resistors, by-pass condensers,
coupling condensers and A.V.C. network associated with
the R.F. mixer and oscillator circuits; every unit com-
pletely aligned and padded and laboratory tested; 2d.
stamp brings complete illustrated lists of Meissner
products by return post from sole distributing agents of
Meissner Manufacturing Company of U.S.A.

ANGLO-AMERICAN RADIO (and MOTORS), Ltd.
(Dept. M713), Albion House, New Oxford St., Lon-

don, W.C,1. 'Phone: Temple Bar 3231. [7643

RADIO Components, all makes in stock; complete range
of Bulgin and Eddystone short wave parts; American

valves specialists; all goods cash with order; post free;
established 20 years. -C. Noyes, 163, Shepherd's Bush
Market, London, W.12. [8137

"Wireless Direction

GALPINS
ELECTRICAL STORES

75, LEE HIGH RD., LEWISHAM,
LONDON, S.E.13

Telephone: LEE GREEN 5240

Terms Cash with Order or C.O.D. Charges Extra.

X-RAY TRANSFORMERS. By well-known makers.
All fully guaranteed. 120 volts 50 cy., 1 -phase input,
40,000 volts 10 m,/amp. output, 16 ; another, same input,
68,000 volts 25/30 in/A. output, £8 103. ; another, 150 volts
input, same output, £8 10s. another, 150 volt input,
100,000 volts 30 m/A. output, £12 10s. Coolidge Filament
Transformers, 120 volt input, 201. each. All Transformers
carriage forward.
DIATHERMY TREATMENT SET in white enamel
cabinet, output 6 amps., complete with condenser chair and
other accessories in new condition. Can be seen and
demonstrated by appointment. Price £35.
ROTARY CONVERTORS. DC to AC, input 200'250
volts DC, output 4 kilowatts 150 volts 50 cy., I -phase,
£7 10s. ; another, 1} kW., £4 10s. ; another, 250 watts,
55/. ; another, 150 watts, 42/6 ; another, 100 watts, 351-.
All carriage forward. Transformers supplied to step-up
output voltages at 851., 3716. 17,'6, 126 each. All fully
guaranteed.
HIGH -VOLTAGE MAINS TRANSFORMERS for
Television and all test purposes. Primary, 200'240 volts,
50 cy., 1 -phase outputs, 10,000 volts 10 m/arnps, 15/6,
post 1;3 ; another, with 5,000 and 7,000 volts at 3 5 m/A.,
10/6, post I- another, 5,000 volts 3 m/amps., 7;6, post 1/-.
(Note : All these Transformers are as new.)
EX -NAVAL 1 -VALVE BUZZER WAVEMETERS,
200/24,000 metres. Complete in solid teak case. Size :
15 x 10 x 8 (less valve). Tuner unit enclosed in copper tank
(Sullivan high note buzzer). Price, 7, 6 each, C forward.
Not sent C.O.D.
MAINS TRANSFORMERS for small Arc Lamps, etc.,
200/250 volts input, 50 volts 8 amps. output, 10 6 each ;
another, same input, 250/0/250 volts 150 m amp. and 3 x 4
volt Lt. windings, also a 50 volt 4 amp. winding, 15i- each,
post 1/ -

EPOCH" 20 -WATT CINEMA MOVING -COIL
SPEAKERS for 200/250 volt AC mains, 15 ohm speech
coil, 15in. cone, in perfect condition, 65/. each ; ditto, with-
out cone and energising unit (6 volt field), 20/- each, C F.
THE (BUD) MOVING -COIL HORN SPEAKER
UNIT for Public Address, 10/15 watts, 6 volt field, 15/- each.
X-RAY FLUORESCENT SCREENS, III x 9in.,20/- ;

.
'

141 I I lin. 30/- each. X -Ray Tubes, Tungsten argets,
12:-6 each. Platinum Targets, 17'6 each, packing free, C, F.
EX-R.A.F. ROTARY CONVERTORS. DC to AC,
12 volts input, 500 volts 75/100 m 'A. output, brand new,
251.' post L.- S.H. condition, 20/-, post Also a few
with damaged brush, gear windings O.K., 10/- each, post 1,-.
EX-R.A.F. EVERSHED VIGNOLS HAND GENE-
RATORS. Useful by using ohmmeter, make perfect megger,
and other testing gear, 800 volts 30 m/A. output, brand new,
35/- each S.H., in good condition.' 25/. each, C F.
MARCONI VARIABLE RESISTANCES, worm -wheel
control, 1,040 ohms .6 amp., 17/6 each .4 ohm 24 amps.,
12/6; .8 ohm 14 amps., 10'6 each; 2,500 ohms } amp.,
1T6 each.
MARCONI MAINS TRANSFORMERS, input 200 volts,
output 15 volts 13 amps., 15 - each. Also a few Cores for
rewinding, 1,000 watts, 10, . ; 1,500 watts, 15 ; 6,000
watts, 501.. OF.
SPEAKER BAFFLE BOARDS, 18 x IS, Realise covered,
2/6 each. Mains Power Packs, 2-20 by. 60 rn/A. Chokes,
2-2 mf. Condensers, 3/- each. eMicrophone Buttons,
9d. each. Conical Earphones, 60 ohms, 1/- each. Philips'
4 x 4 mf. 750 v. wkg. Condensers, 2/6 each.
E. TURNER AND WESTON MOVING COIL m 'A.
METERS, 2in. dial. Model 501, 0 to 5 m1A., 1216;
0 to 50 m/A., 12/6. All fully guatanteed.
MOVING COIL METER MOVEMENTS for recali-
brating into multirange meters. Low m/A. deflection.
liin. dial, 5/- each ; 4in. and 6in. dial, each. Post V,
(Note: All these meters are by good makers -Elliott,
E. Edgcumbe, etc.)
MAINS TRANSFORMERS, all fully guaranteed, for
200/240 volt 50 cy., 1 -phase input; outputs, 5 to 5 volts
at 1,500 watts, 45/-; ditto, 5 volts at 2,500 watts, 651-;
ditto, from 10 to 220 volts in steps of 10 volts at 3,500 watts,
75/-; ditto, 2,00010/2,000 volts 150 m/A. and 2 L.T.
tappings, 22/6 ; ditto, 3-4 and 7}, volts at 650 watts, 17 6 ;
ditto, 5 to 20 volts in 6 tappings, 1,250 watts, 40/- ; ditto,
200-400 and 700 volts twice at 200 watts, 20/- ; ditto,
1,000-1,500 and 2,000 volts at 200 watts, 20/- ; ditto, 3-5
and 8 volts, 2,000 watts, 60/-; ditto, 2-4-6 and 9 volts,
1,500 watts, 45/-. All above double wound. Voltage
Changer Transformers, 100/120 volts to 2001240 volts or
vice versa. Auto. wound. 250 watts, 17,6 ; 500 watts,
25/- ; 1,000 watts, 35-1,500, 451-. Another, 200 volts to
250 volts at 12 kilowatts, 90/-. All carriage forward.
STANDARD TELEPHONE TWIN BELL WIRE,
23 S.W.G. enamelled tinned copper and braided (new),
150 -yd. coils, 5/- post free. Also S.T. Copper Screened
Wire, highly insulated, 23 S.W.G. enamelled tinned copper,
approx. 100 -yd. coils, useful as television lead-in, 4/6, PIF.
Rubbered-covered Flex, 23/36, in 100 -yd. coils, 316, post 6d.
ZENITH WIRE -WOUND RESISTANCES (Vitreous).
.6 ohm 10 amp., 1} ohm 6 amp., .154 ohm 8 amp.. 5 ohms
2 amp., 6 ohms 5} amp., all 9d. each, post 3d. ; 2,500 ohms
170 miA., 10,000 ohms 50 m/A., 5,000 ohms 170 m/A.,
255 ohms 500 m/A., 750 ohms 170 m/A., all at L. each, post
3d. Also a 4,000 ohms resistance wound on mica, carry
100 m/A., 1/6 each.
ELECTRIC LIGHT CHECK METERS for sub -letting,
etc. 200/250 volts, 50 cy., 1 -phase, 5-10-20 amps:. 6/- each,
post 1/-. Shilling Slot type, 5 and 10 rips., 15/- each,
carriage If-.

Finding," Third Edition. Price 25s. net.

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.
pREIVI1ER SUPPLY STORES.

PLEASE See Our Displayed Advertisement on page 3.
[0488

LONDON CENTRAL RADIO STORES.

TRIMMING Kit Set of 10, complete in case, 8/6 each;
Philips mains transformers, 200-250 volts to 6-3 volts

at 3 amps., 2.3 each; ex-R.A.F. wavemeters, complete with
Silvertown buzzer, 6/6 earls; spare buzzer, H.F. type,
2/3; recording needles, 2/6 each; tins contact cleaner, 2/6
tin; Dubilier 1 mfd.. 2,000 volt working, 2/- each; T.C.C.
0.002 mfd., 1,000 v.w., 1/6; few Ferranti meters, 2in.
diameter, 20 ma. 50 snit., 17/6; 3 amps and 5 amps, 17/6.
T ONDON'S CENTRAL RADIO STORES, 23, Lisle St.,
JI-4 Leicester Sq., London, W.C.2. (Gerrard 2969.) [8215
MAINS RADIO DEVELOPMENT Co.

MAINS RADIO DEVELOPMENT Co. Offer Outstand-
ing Bargains, carriage paid, delivery by -return; call

mornings, telephone: Tudor 4046; stamp for list 224.

POLAR Midget Latest Type Three -gang Condensers,
fully . screened, with trimmers, standard slain.

spindle, 0.0005 mfd., with 110 k/c tracker: also perfect
as straight two -gang, 2/6 only; smashing offer,
TRANSATLANTIC 1939 Four Waveband Superhet Tun-

ing Parks for British Valves, covering 10 to 2,200
metres, comprising coils, J.B. bar -gang condenser, full
vision coloured drive, Yaxley switching, two 465 k.c. I.F.
transformers, etc., completely wired, aligned, tested, with
circuit; three -gang, ILE., F.C., 65/-; two -gang,
F.C., I.F., 47/6.
AMPLIFIERS. -Seven watt, push-pull for M.H.4 and

two P.X.4's, or equivalents; absolutely coplete kit
of parts, best components, with circuit, 52/6, less valves.
ERIE One -watt Colour Coded Unused Resistors, any

size, 50 ohms to 5 inegohms, your selection; 3d.
each, 2/6 dozen; two -watt, 6d. each.

CENTRALAB Latest Potentiometers, unused, 'long
spindle, all sizes, 5,000. ohms to 2 megohm, 2/ -;

with mains switch,, 2/3.
MUBULAll, .Condensers, 400 volt working, wire ends,

best make, .0001-.05 mid., 4d.; .1 mid., 4d.; .25, .5
mid.. 6d.
TUBES. -First grade American valves, finest make,

fully guaranteed, boxed, all popular types, 4/-;
glass Octal types, 4/6.
CLIX Unused Chassis Valve Holders, 5, 7, 9 -pin, 3d.

each; all American sizes, 6d.; best sleeving,
yard.
T.C.C. Metal 8 mfd., 600 volt peak electrolytics, 2/3;

T.C.C: card, 8mfd.,' 600 volt -peak, 1/6; Dubilier
4 mfd., 250 Jolts. 10d.

FIFTY 'N.S.F. .1, 'and 2 watt resistors, wire ends,
marked and Colour coded, 20 good sizes per parcel;

2/6 ;per 50 only.
IPERRANTI Twin H.F. Choke Mains Interference Filters;;

-extraordinarily effective; to clear, I/..

MAINS
RADIO DEVELOPMENT Co., 4-6, Muswell

Ilill Rd., London, N.6. Tudor 4046. [8039

VAUXHALL.-Hivac
valves, entire range, new prices;

Polar horizontal station scales, 1/-.
1TAUXHALL.-Guaranteed A.C. electric clocks, first class

manufacture and 'finish; from -13/ -.
ITAUXIIALL.-2-gang 3 -band 465 k/c superhet coils,

'' erdnplete 'terminals, waveehange switch ;.1,5 /3.
VAUXHALL.-T.C.C. dry 8 raid:, 2/6; 600v. aluminium

containers; T.C.C. 600v. dry, cardboard containsi
8 mfd., 1/9; 8 and 8, 3/ -.
ITA.UXHALL UTILITIES, 163a, Strand, Vs'..C.2. Ask

for free list; post paid., 2/6 and, over; c.o.d. 5/-
minishum.
lasis VALLS RADIO, 280, High Holborn, London, Vst8.C1.915,
114 offer new goods, post tree.

AMERICAN Type Mains Transformers, 350-350. 70ma
5v. P.mm 6.3v., drop- threugh pattern, input 200-250v.,

6;6; icw 110v. input; British made.
WEAR1T.E: 110 kc. I.P.'S with Top Trimmers, 1/6 each ;

sets band pass, air core superhet coils ex Halseon,
screened chassis type: 4/9 set five; 110 kc. with coil details.
SQATOR Volume Controls, t/., meg. with switch, 10,000

with. switch, 5,000 with switch; 1/3 ,each or. 6/6
dozen; Centralab 11,000, less switch, 1/-, 6/6 dozen.
B.1. Electrolytics, 12 x 8x 50, 350-12v., 1/3 each or 7/6

dozen; B.I.. 20x20 x25 at 400v. -25v.. 1/3, or 9/ -
dozen; Plessey 30x8X2, 350v., 1/6, or 10/- dozen.
B.J. Tubular, 4mf. 200v., 6d. each or 4/- dozen; B.I.

0.05, 1/3 dozen, 7/9 gross; B.I. 0.25mf. tubulars,
2/- dozen, 4/6 per three dozen..
SPEAKERS, pairs, brand new, elliptical cone speakers,

made by first class firm, quality of reproduction out-
standing, push-pull pentode transformer' fields 325. ohm
for smoothing choke, 8,600 as bleeder, circuit available,
handle 10-15w.; 14/- pair. [82

SALE Bargains -West End Radio, Ltd., 14,
Leicester Sq., W.C.2. ,

3

ARR,ARD Automatic Record Changers for A.C., 100 -
AX 250v., complete with all accessories; £5/10.
PII ILIPS Pre-amplifiers,' using S.P.4 and 1821 rectifier,

for  A.C.; 25/ -.each.
PHILIPS 2 -channel 100 -watt Amplifiers, with pre-

amplifiers and monitor; £27/10.pinups Philivox " A.C. Record Players, with built-
in-4- amplifier, 5 watts output; £4/10.

SPEAKER Cabinets in Walnut, beautifully finished, lOut.

k3TGR3A/N6,1c12iInv.i,r4e/51.1 'ound Logarithmic Volume Controls,
1,000 to 50,000 ohms., 2/6 each.

PC.. Etc.; all goods fully guaranteed, postage extra.-
West 2EndRadio, Ltd. [8202

elOLLARO A.C./D.C, Record -changers, 200-250, plays
ki eight' 10in. or 12in: records, mixed, also incorporates
repealer and rejector; limited quantity, £5/5, in sealed
ea ri isisa
GARRARD A.C. Motors, Model A.C.4, enclosed type

with. automatic. stop, 110-250 volts, 'A0/, carr. pd.;

1V1ARCONI K.25 Pick-up, unused and boxed; 14/,
sealed cartons.

II Stamford
'72, Wellington Ave., Stamford Hill, N.15.I Hill 2907. [8216

Post free 255. 9d.
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COMPONENTS -SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

R
TELEPHONE: Holborn 4631.

RADIO CLEARANCE, Ltd., 63, High Holborn, W.".1.
by offering brand new receivers and components, etc..

maintain their reputation as the leading Mail Order Boise
for surplus radio. See our bargains in Receivers under

New Receivers " heading.
SPECIAL -Offer Standard Telephones and Cables Main

Rectifiers.
TYPE 4001-A, application, this rectifier is suitable for

supplying OCT.. current from A.C. mains, smooth
D.C. output, 250 v. 40 m.a., supplied complete with
valve, fuses and safety mains connector, size 6x8x5'2
inches high; 22/ 6 each,

TYPE 4002-A, this rectifier is suitable for operating
a mains driven D.C. receiving set from A.C. mains,

secondary mains transformer double tapped 260-0-260
volts and 220-0-220 volts, the first for use on a 200-250
volt 25-.5 amperes D.C. radio set, and the latter for
use on 200-250 volt 15-25 amperes D.C. radio set; unit
comprises a vacuum type thermal delay switch plus a
small electro magnetic relay, mains D.C. output 500 m.a.
at 250 volt; supplied complete with delay valve, but less
rectifiers (2 required), size 12,,,x9l/sx 3,4 inches high;
£2 each.

TYPE 4003-A, this rectifier is suitable for supplying
D.C. to all mains D.C. radio receivers of the type

incorporating .1 amp. filament valves, from A.C. mains;
D.C. output 200 ma. at 200 volts, supplied complete
with 2 rectifiers, safety mains connector, etc., size 6x8x
inches high; £2 each.

SPECIAL One Week Only Limited Offer -Radio Heart
tuning unit, with pre H.F'. stage, 3 wave bands,

supplied complete as follows : Radio Heart tuning unit.
dial and escutcheon, 2 pilot lamp holders, 2 variable
selectivity I.F. transformers and switch; Radio Heart
tuning units are aligned at the factory while operating
in an actual set circuit; American type valves required;
2 gns. each complete, less valves.

** *
R.I. 25 Mfd., 25 -volt, wire end tubulars; 6d. each.

B.T. 4 Mfd., 200 -volt wire end tubulars; 10d. each.

** *
1101ILESSEY Rotary Switches, make and break Yaxley type,

18 contact; 4d. each.
PLESSEY Rotary Switchets, make and break Yaxley

type, 6 contact; 3d. each.

** *
T__IMGE Purchase _Plessey Mallory Electrolytics, at the
11 following special prices: -
Q +4+4+4 Mfd., 570v. working, +4 mfd. 300v. working,

metal case, size 21,4in.x11/sin.x41, sjn., common nega-
tive; for E.M.I. replacements, etc.; 3/- each.

Mid., 470v. working, can neutral, common nega-
xf tive; 2/2 earls.

Q +12+2 5f fd. 500v. working, +2 250v. working,
k-7 cardboard 'type, wire ends, common negative; 2/-
each.24 Mid., 450v. working, can type, can negative; 116

each.
16 Mfd., 475v. working, ditto; 1/6 each.

16 Mfd.,i47:ve.acwhorking,
can neutral, separate nega-

8+8+2+1 Mfd., 450v. working, cardboard type, wire
ends, common negative; 2/3 each.

8 Mfd., 450v. working, +16 mfd., 350V. working, can
type, common negative; 1/6 each.

8Mfd., 450v. working, +16 mfd., 350v. working ditto,
1!6 each. (Neutral, can common negative.)

6 Mfd., 450v. working, +4 mfd., 450v. working, common
negative, cardboard; 1/2 each.

6 Mid., 450v. working, can type; 1/- each.

8 Mfd., 350v. working, can type; 1/5 each.

60 Mfd., 150v. working, can type; 1/- each.

50 Mid., 12v., wire end tubulars; 9d. each.

25
Mid., 3volt working tubular, wire ends; 6d. each.

***yAXLEY Type Switches.

TYPE No. 1587, 2 pole, 5 -way, 4 bank, 912in. overall
length, lin. shaft ;2 /6 each.

TYPE No. 1575, 4 pole, 4 -way, 3 bank, 6Ihin. overall
length, 11,,in. shaft. 2/- each.

TYPE No. 3077, 2 pole, 2 bank. W /C and R.O. switch,
4in overall length, lin. shalt; 1/6 each.

* * *
H.T. Vibrators, 5 -pin type with base, 12 volt input;

5/11.
BOLA P.M. Moving Coil Speakers, 7t/in. cone, Universal

transformer; 12/6 each.
WEARITE Smoothing Chokes, 150 m.a., 40 Henries,

500 ohms, fitted wire ends; 10/6 each.
WEARITE Smoothing Chokes, 80 m.a., 30 Henries,

500 .ohms; 7
BRADLEY Ohm Volume Controls, wire wound, with

switch, 600,000 ohms, 8d. each.
rtENTRALAB Volume Controls. with switch, loneV spindle, 1,000, 5,000, 10,000, 25,000, 50,000
250,000, 500,000, 100,000; 2/3 each.

** *
LISSEN L2D. Valves, brand new, boxed; 6d. each.

LISSEN B2 Valves, brand new, boxed; 1/- each.
, LINEN B220 Valves, brand new, boxed; 2/6 each.

RADIO Clearance Bargains Continued in Third Column.

ELECTRADIX
MARCH

SALE LIST
16 Illustrated Pages of Electrical Bargains. U. stamp.

500 CYCLE ALTERNATORS. 200 Watt
gelf-esciting Alternators. Type 52A. -
The most perfectly made A.C. generator
used, gives 500 cycles 10 volts 20 amps.,
weight 71 lb. In aluminium cover. Belt or
motor drive, and fully guaranteed. With
a 25'- transformer. H.T. voltage up to

3,000 volts may be obtained, Post 330, and are given away et 2310/,
coals with order.
ROTARY CONVERTERS, D.C. to A.C. For Radios. Radiograms and
Televisor,. 50 watts, 100 watts, 180 watts, 440 watts, 11 kW. and 3 kVi'.
in stock, for immediate delivery at lowest prices.

, PHOTO -CELLS. ENERGY FROM LIGHT. RCA vacuum,
response, 50 micro -amps. per lumen, 25-. SELENIUM CELLS.
Light sensitive resistance, gold grids, moisture -proof. 1. to 11.
ratio 5 to 1, 5- each. Mounted in bakelite, 7,8. Solar Model in
OxybraSa body with window, 10'-. Moe. Coil Micro -relay to work
photo -cell output, mine' typo, 60'-. Weston, 70'-. 50 watt 10 v.
e,miter lamps, 7 13. X -Ray Tubes, brand new, 71n, Bulhs, 122.
0 -volt 2 -way relays, 5'-. Over 1,000 relays of all types In stock.
PHOTO -CELL UNITS. Self -generating Barrier -Layer type,

, seleniumenetal :is used in Photometers and exposure meters,21'-.
111 Ron Tempenture at a Distance. 2ltn. dial meter with element

and connection Gft. to loft. long. l'ar engine, radiator, heating processes,
etc.. 7;6,
X-RAY TUBES. New r tubes, hospital type. 12'6.
FOR A.R.P. WARDENS and Others. -Portable Army Field Phones in
case, rode and speech, 50,-. Unbreakable Twin Govt. Cable, 55/- mile.
Portable Day and Night Ellgr.al Lamps by Lucas, Army type, battery
only. Hand or tripod. Maim Bells for warnings, D4'. or AA'. Morse Inker
Recorders for use when 'phone unsuitable, makes code message record on
paper tape. Walnut cased, as new, portable type, spring driven, with
tapper key and meter indicator, V. Open G.P.O. type with tape reel in
base, 2510:-. A few soiled and Incomplete, with perfect spring drive, 35'-.
A motor -bike aeon. and two dry cells work lnkers, no radio needed. G.P.O. -
Sounders, 7/6. 3 -color -light switch box with Morse Key fitted for code
signals, 42. Emergency Radio In the Geld wants H.T. for transmission:
Hand Generators, Megger make. 800 and 1,500 volts. Electric Motor
Prom., will deliver 120 gals. per hour tift. on a 12 v. car battery or maim,
A.C. or D.C., 28 7'6. Electric Blowers, Foul Air Exhausters and Porthole
Fans.

KEYS. Govt. surplus table Morse Keys. Type EMI,. Polished
wood base, massive brass pivot bar,
tungsten spring -mounted contacts Inc
quiet, working and base lamp for light.

' All should be training on one of these,
only 7'6. Walters Service bakelite
enclosed Key, for high voltage,.10 amp.
contacts, good bridge key, 10,6. Super
Keys, Drowns Car -Patrol, double acting,

beautifully made and balanced, totally enclosed, cast All cover, for
21'-. Massive Navy type Ship Keys, 25'-.

CHEAPER SOUND RECORDING.
Blanks now 32 per dozen !!
Electric FEIGN set has ball -bearing centre

"..ra gear box and geared traverse rod. Set
with Tracking Gear, Pick-up oral Tone -
arm fitted diamond, 37'6. Tracker gear
only, leas Pick-up and Tone -arm, is 21/8.

lallI011d. Cutter Needlm fit all pick-ups,

was
7:6. Gin. Blank Discs, 3/3 dozen. Com-

so. plete Acoustic Sets de Luxe, 18'. ; No. 2,
101 ; Junior Type, 5/8 each, complete.

GRAMOMOTORS. 25'-, 37.8, 415'- and 70-.
Come to us for Dynamos, motors, Meters, Mikes, Testers, Recording Gear,

Lab. lostraments, Projectors and Soundheads.
Oyer 1,1100 other Barga;ns in oar Big BnO' Illustrated List " TV."

ELECTRADIX RADIOS,
218, UPPER THAMES STREET, LONDON, E.C.4

Telephone : Central 461)

ADIOMART
CCILIZI11131131111111

THE SHORT-WAVE SPECIALISTS
SPECIAL OFFER
Fully shrouded Transformers by America's iargest manurac-
turer. While they last.
All 230 v. primary and fully impregnated.
T7260-4001400 v. 150 mIA., 6.3VCT. 4A. 5V3A 1216
T7236-3751375 v. 120 m)A., 6.3VCT. 4A. 5V3A 1016
T7326-3501350 v. 100 m)A., 6.3VCT. 3A. 5V3A 816
T7307-350/350 v. 80 m)A., 6.3VCT. 3A. 5V3A 716
T7000-3201320 v. 80 en1A., 6.3V4A. 5V3A 715
T464919-IOV4A Primary Tapped 110-250V. . 516
Chokes interleaved and impregnated : 20 Hy. 500 ohms 100
mIA., 4111 ; 15 Hy, 250 ohms 60 mIA., 1111.
H EAVY DUTY Malan Transiormer, worth 45/.. 350-350, 153 m/A.,

4 v., 2.5 a., CT, 4 v., 6 a., c1',12/8 ; 300-300 v., 80 In/A., 4 v., 3 a.,
CT, 4 v., '2 is,, CT, 6/6. Moving Coil Speech Transformers, 1/11.

with Airplane Dial, 8 and 80-1. Cost 35;-; few
wa only, 4/11 ; 2 -gang with Airplane dial, 3/ll. Utility, 7/5. Micro-

W.R. gin. PERMANENT MAGNET SPEAKERS AT ONE-THIRD COLT.
Extemion Type (no Transformer), 716. Standard Type (with Traneformer),
121/8,.., 13.41.714se/6.1. 5", 1,200 ohms with h'Transformer,6,11. L.T. Rectifier,

IJSHBACH Wire, 6 yds., 83., heavy, !. Ilesin-core.( Solder, fift.
63.; Screened Flex, single, 6d. yd. ; twin, 9d. yd. Assorted Solder

Tags, 63. packet. Humdimmens, 6d. each.
Centralab pots, all sizes, ; switched, 2/-; tabular glass fuses, 23.
MilliammAers, 0-25 ma., upwards, 5/9 ; Super, 6/9.
OUR NEW 66 PAGE MANUAL, packed full of valuable
information. Post Free, lid.
THE NEW RAYMART CATALOGUE shows dozens of
New Short-wave Components and is yours for lid. post free.
VALVES. -We are now able to offer a complete range of replacements,

shooing a saving of over 50 per cent. Quotations on receipt of type
required. Quantity Dino:int, to Se:vice Engineers.

RADIOMART MID;and 3254.
Telephone.

G5NI (Birmingham) Ltd
44, HOLLOWAY HEAD, BIRMINGHAM
es -

EVERY
FRIDAY

FOURPENCE

COMPONENTS -SECOND-HAND,

CLEARANCE,. SURPLUS, ETC.
RADIO CLEARANCE, Ltd., continuing bargains in

components, etc.
* * *

POLAR N.S.F. 1 watt Resistances, all sizes up to 2
meg; 3t/sd. each, 3/- dozen.

GFARISH Ceramic Short Wave Valveholders,
only; 3d. each.RAA-HpiAlVin

* * *
SPECIAL Offer Plessey Slow Motion Drives.

TYPE 1841/1125, size of dial 5in. square, dual. speed
friction drive, two bolt fixing; 2/- each.

TYPE 1393, size of dial 4in.x single speed friction
drive, two bolt fixing; 1/10 each.

TYPE 1510, size of ;Hal 4in.x5in., single speed, two
bolt fixing; 1/10 each.

TYPE. 2077, clock face dial, two -speed, separate in-
dicators, size of dial 5in.x5in., two bolt fixing to

chassis (hour and minute hand type); 4 /6.
TYPE 2806, friction drive, size of dial gin.x 3in., over.

all height gin.; 21- each.
TYPE 1825, single speed

in.;
drive, two bolt fixing,

size of dial 5i,z2in.x lkon.; 2 /- each.
ALL The Above With Plain Unprinted Scales Only.
** *
RULGIN S.P. S.T. Twist Switches (on -off); SOIL. each.

BULGIN D.P. S.T. Twist Switches; 1/. each.
ERIE, 500,000 ohms only, volume controls, with

switches; 1/6 each.
ALL Other Lines 'Previously Advertised Still Available.

LL Orders to the Value of 5'- Post Free, under this
amount reasonable postage must be included; c.o.d.

orders will be definitely refused for value of less than
5/-; enquiries 11/%4. stamp if really expected. Hours of
business, week -days 9 a.m. to 7 p.m.; Saturdays 9 a.m.
to 1 p.m. Postal rates as above apply to the United
Kingdom only, orders for Ireland and abroad must
include sufficient postage to cover whatever the value
of same.

RADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1.
Telephone: Holborn 4631. [8170

SOUTHERN RADIO. -Big new bargains; coil units,push-button units and kits.49/--L9 all-wave tuning units, exceptionaloffr6,a4flo.
aligned ready to cornett to amplifier, designed for latest
octal base valves in A.C. or A.C./D.C. circuits; comprises
complete switch and coil assembly, 2 I.F. transformers,
aerial and oscillator valve holders, gang condenser andDe Luxe 8in. slow motion dial in one compact chassis
(6in.x gin. x 2Vsin.), with full technical data, coverage
16-50, 170-560, 800-2.000 meters.
69/6.-1939 push-button all-wave tuning units, list

value 6 gns.; specification as above, comprising
aerial, oscillator and I.F. stages, 8in. manual dial and 1
push-button tuning.

in compact unit, ready for connection to 0.0005 mfd.
27 /6- coils

aansilernswiteiC ecaodmy p ne

wird
gang condenser and I.F. stages.
35/_. -Latest 8 -button push-button tuning units, list

47/6; modernise your receiver now by fitting
one of these units; only 3 wires to connect to any type
of receiver, mains, battery, straight, TAX, or superliet;
complete with escutcheon, knobs, station name tabs for
any selected stations and hardware; no better units made;
gives 7 stations and manual.

0 6. -5 -band 3-valve Pentode battery kits, an un-
beatable,41/ beatable bargain; large numbers sold; latest1939 design, comprises metal chassis and all accessoriesand hardware; price with valves, 34/6.

10/' radio outfits, comprising finest crystal
set, pair headphones, aerial and earth equip-

ment. twitch, etc.; a complete emergency installation.
3/11.-A.R.y. crystal receivers, finest quality, with

semi -permanent detectors.
5/_.-Southerns famous bargain parcels of useful radio

components, coils, transformers, resistors, cir-
cuits, etc.. value 21/,
8/62/6

3/6 cods, with aerial series condenser W76; 3/3.

2/6.-Ormond
5-

d speaker units, new and boxed.

e
.O."

ptoranner multi -meters; 4/-.

Telsen W349 Midget iron-core coils. dual range

6/R. -Complete 2 -way rtiorse practice outfits, each M-
IS strument comprising 'key, buzzer and code onbakelite base, full instructions; 2/11, high grade " Tele-graph" morse keys; 1/4, buzzers in neat bakeliteacases.micas,

10 articles,
ofassresistances,oted

se
rt.i cing components;,iba

variables, electrolytics, wire, sleeving, volume controls, etc.,
etc.

SOUTHERN RADIO. 45, Lisle St., Leicester Sq., London.
W.O. (Gerrard 6653.)

Wanted
"

COLPAK " or " Sinacore " Chassis Set, Ferranti Rep-
o tode shortwave coil -switch unit; cheap. -5, Upping -ham Rd., Wallasey.

E Buy for Cash All Types of Modern Second-hand0
WE Sets and Accessories, test meters, parts, etc.

We pay more than any other dealer. Part exchanges.
Bring, send or will call. -University Radio, Ltd., 238, Rus-
ton Rd., London, N.W.1. Phone:' Euston 3810. [8112

least

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 for list of requirements. -11, Oat Lane, London,
E.C.2. [0337

PATENT AND TRADE MARK
AGENTS

el EE and Co. (11. T. Gee, Mem. R.8.G.B., A.M.I.R.E..31 Estb. 1905), 51-52, Chancery Lane, London, W.C.2
(2 doors from Government Patent Office). Holborn 4547(2 lines). Handbook free. [0001.

The Wireless World Diary for 2939. is. 6d. net. Post free is. 7d.
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REPAIRS AND SERVICE
-SERVICE with a Smile."

AMERICAN Valves, spares, linecords, rewinds; repairers
of all types of American and British receivers.-

FALL, Ltd.. 22, Howland St., W.1. Museum 5675. [0434
METROPOLITAN RADIO SERVICE. - Guarantec,1

repairs to American (Midget and Standard) awl
.British receivers.,

MAJESTIC Service Depot.-I.F. and mains trans-
formers rewound. American valves and parts; trade

supplied-Metropolitan Radio Service Co., 1,021,
ley Rd., London, N W.11. Speedwell 3000. [0435
T OUD-SPEAKER Repairs, British, American any
1-4 make, 24 -hour service; moderate prices.-Sinclair
Speakers, Alma Grove, Copenhagen St., N.1. [0590
GUARANTEED Repairs Any Transformers, choke,

motor armature, converter,
Any,

etc.; keenest
prices, immediate quotation, prompt dependable service.
-See baba.'
T .T.P. (LONDON TRANSFORMER PRODUCTS, Ltd.),
.L.f Willesden, N.W.10. Willesden 6486 (3 lines).

[6892
-'MAINS Transformer Service, Repairs, rewinds, or

-1-T-1- construction to specification of any type, competi-
tive prices and prompt service.-Sturdy Electric Co, Dip -
ton, Newcastle -on -Tyne. 10516

EPOCII Speaker Replacements, cone assemblies supplied
from 4/-; held coil and transformer rewinds; trade

radio service-National Radio Epoch Reproducers, 126,
Elthorne ltd., N.19. Arc. 1319 [8197

QCOTT-SESSIONS REPAIR SERVICE-All types of
receivers overhauled, rebuilt, repaired, including

American communication sets, W.W. Monodials, All -wave
Super -Seven. Variable Selectivity IV, etc.
QCOrr-SESSIONS REPAIR SERVICE, popular for 15
!--/ years from Land's End to John -o -Groats; van col-
leetion London area; immediate, courteous and skilled
attention to every instruction.

SCOTT -SESSIONS REPAIR SERVICE, Exchange
Works, Muswell Hill, N.10. Tudor 4101-2. [7497

Ilala AKERS Quality Rewind Service for Lasting Satisfac-
tion; take advantage of 15 years' experience and

send your next loud speaker or mains transformer repair,
'any make, to the Pioneer Manufacturers of Moving Coil
Speakers, Bakers Selhurst Radio, 75, Sussex Rd., South
Croydon. [8160
R EPAIRS to Moving Coil Speakers a Speciality; cones
it 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

BUSINESSES AND PROPERTY FOR
SALE, TO BE LET, OR WANTED

ADIO Service Organisation for Sale, or would consider
lb working partner; good contracts, modern, high
efficiency office equipment; established 1924; London area;
price £300.-Box 9062, c/o The Wirelese World. [8214

"
THE Wireless and. Electrical Trader " is an essential

part of the equipment of every Wireless Trades.; its
pages reflect the very latest turn of trade events, and it
is read by all the leading dealers and manufacturers, for
particulars of businesses offered or wanted. By subscrip-
tion to the trade only, 15/- per annum, post free.-Send
your trade card for specimen copy to Dorset House, Stam-
ford St.. London, S.E.1. [0614

MISCELLANEOUS
CflEAP Printing. -1,000 billheads, 3/6; sample free.-

Creteway Press, 18, Buxted, Sussex. [8180

G.P.O.
Engineering Dept. (No experience required.)

1.-4 Commencing £3/13 per week; age, 18-23-; excellent
prospects.-Free details of entrance exam. from B.I.E.T.
(Dept. 574), 17-19, Stratford Place, London, W.I. [8129

LIVERY Radio Dealer Who is Not a Regular Reader
.12.1 of " The Wireless and Electrical Trader " should
send his trade card.at once for a specimen copy and full
details of the " Trailer " Services. " The Wireless and
Electrical Trader " has the widest influence, the largest
weekly circulation, and is read by all the leading manu-
facturers and traders. Trade only, 15/- per annum,

free.-Published at Dorset House, Stamford St., Lon-
don, S.E.1. [0615

ENGINEER'S Guide to Success" Shows How to
Qualify in Television Radio Engineering and Ser-

vicing, sound recording, wireless communication, etc., by
studying at home with the T.LO.B. Write to -day for this
Great Guide-free-which gives full particulars, contains

,the world's widest choice of engineering courses-over 200
--and alone gives the regulations for qualifications such as
A.M.I.E.E., A.M.I.R.E., A.M.I.T.E., A.M.I.W.'1'., C. and
O.. etc. Training until successful guaranteed.-The Tech-
nological Institute of Great Britain, 82, Temple Bar Ilouse,
London, E.C.4. (Founded 1917. 20,000 successes.) [8135

TUITION
RADIO Training.-P.M.C. exams. and I.E.E. Diploma;

prospectus free.-Technical College, Hull. [0611

CODE Courses for Beginners and Radio Operators; send
for free " Book of Facts."-Candler System Co.

(56W), 121, Kingsway, London. W.C.2. [8181

O Lit Recommendation is Requested for More " R.T.I."
Trained Engineers; postal and private tuition; par-

ticulars free.-R.T.I.G.B., 40, Earl's Court Rd., London.
f8111

GUARANTEED Posts.-Complete wireless training;
ship and shore services. Television. Day, evening

and postal. Boarders taken. Prosp. free.-W.' London
Radio College, Grove Park Rd., W.4. (Chiswick 3244.)

[0580

THE DEMAND FOR CAPSTAN INCREASES DAILY

W. D. & H. 0. Wills, Branch of The Imperial TobaccoCompany (of Great Brita'in. & Ireland), Limited C.C.64I

WING'
YOUEARNARE

LEST THAN £10 PER W
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,
Building, Govt. Employment, etc., and gives details of
B.Sc., A.M.I.C.E., A.M.I.E.E., A.M.I.Mech.E., A.M.LA.E.,

G.P.O.,
MATRIC., and all Exams. We Guarantee
-"NO PASS-NO FEE." Whether you be
as old hand or a budding apprentice get this
took to -day. FREE and POST FREE
BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY.

387, Shakespeare House, 17/19, Strafford
Place, London, W.1.

Wireless Servicing Manual," Fourth Edition. Price 5s. net.

Q. C.C. Type S5

FREQUENCY
Comm. UNITS
(As specifiedmbrylWirelessheWireless

Ground to within Skc. of your
specified frequency in the 7Mc.
amateur band, and supplied

official calibra-
tion certificate to an accuracy

95 UNPIRTI(Cani t-Clot.)
S,8i then° 8 holder..TAL leI if Send lid. stamp for our full ;rico

BASEBOARD MOUNT for the 1 /ii)
radio

WI hip. of mai. Madan, and
type unit transmission components.

THE QUARTZ CRYSTAL CO. LTD., Kingston Road, NEW
MALDEN, Surrey. 'Phone: Malden 0334.

Post free 5s. 5d.
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SITUATIONS VACANT
WAR DEPARTMENT.

STAFF for Scientific Research.

APPLICATION'S for the undermentioned appointments
are invited from adult male candidates having the

qualifications set out below. Successful candidates will
be posted in the first instance as follows:-

POST 1-to an establishment near London.

POST 2-to the Signals Experimental Establishment,
Woolwich Common, S.E.18.

POSTS 3-7-to Bawdsey Research Station, Woodbridge,
Suffolk.
Principal Technical Officer. A University degree in1 Engineering or corporate membership of a recognised

Engineering Institution, with extensive experience of
modern Poolroom and Drawing Office methods in high
class production. Must be experienced in the employment
of skilled labour and able to develop and organise imme-
diate and accurate production to new designs. Duties of
Post entail control of the engineering department of an
establishment responsible for the development of certain
types of new armaments.
2 Scientific Officer. First or second class Honours

degree in Physics, Mathematics or allied subjects and
preferably considerable experience in experimental work
either at a University or with a commercial firm.

THE duties are of an experimental nature in connection
with one of the following:-

(a) Design of apparatus for line and/or wireless com-
munications.

(b) Investigations on problems relating to wireless
and/or line communications.

3Scientific Officer. First or second class Honours
degree in Physics,_.Mathematics or Electrical Engineer-

ing, with considerable experience in research or experi-
mental work either at a university or with a commercial
firm.
A

-

Junior Scientific. Officer. First or second class
"M Honours degree in Physics, Mathematics or Electrical
Engineering, and some experience in research work. Can-
didates under 30 years of age preferred.

5Technical Officer. Thorough training in the advanced
theory of electricity and preferably a degree in Elec-

trical Engineering or its equivalent. Experience in the
design of high grade radio transmitters or receivers
essential.

6 Assistant IT. A sound knowledge of the theory of
radio and preferably training to the standard of a

university degree in Physics or Electrical Engineering.
Capacity to undertake experimental and design work in
radio communication problems essential.
f7 Assistant III. Preferably laboratory or works ex-

perience in radio engineering and training up to the
standard of a university degree in Physics or Electrical
Engineering. Candidates under 30 years of age preferred.

DUTIES of Posts 3-7 relate to research and experimental
work in connection with design of apparatus for

radio direction -finding.
SALARY Scales, etc.

PRINCIPAL Technical Officer (not pensionable); £850,
by £30 to £1,050 a year.

SCIENTIFIC Officer. £400 by £18 to £454, and thence
by £25 to £680 a year (efficiency bar at £580).

Exceptionally, a commencing salary up to £454 a year
will be given to candidates with special qualifications
and experience in research or experimental work. The
Federated Superannuation System for Universities applies
to these appointments.
JUNIOR Scientific Officer: £275 by £18 to £347 a

Ur year. After two years' probationary service (if reached)
the Federated Superannuation System for Universities
would apply.

TECHNICAL Officer (not pensionable) : £275 by £18
to £455, and thence by £28 to £580 a year (effi-

ciency bar at £455). Higher commencing salaries up
to £455 may be approved according to qualifications and
experience.

ASSISTANT II (not pensionable) : £315 by £12 to
£385 a year.

ASSISTANT III (not pensionable) £130 by £12 to
£310 a year (efficiency bar at £214). Higher com-

mencing salaries up to £214 may be approved according
to qualifications and experience, and in this connection
the possession of a University degree will be taken into
consideration.
THE Increments are Annual and Subject to Approved

Service.
PROMOTION to Higher Grades, and/or (in the case

of Technical Officer and Assistant grades) appoint-
ment to pensionable posts, are governed by suitability, and
merit as and when vacancies arise.

(Continued in second column.)

SITUATIONS VACANT
(Continued from, first column.)

FX-MEMBERS of H.M. Forces Given Preference, other
things being equal.

APPLICATION Forms Obtainable by Postcard from the
Under -Secretary of State (C.5), War Office, London,

S.W.1, and to be lodged by March 24th, 1939.
QUOTE Apply. 126.

WAR DEPARTMENT.
ECIiNICAL Instructors (Wireless) Required at Army

Stations in Great Britain. Wages (payable from
date93olf-.entering course of instruction) 85 '- a week, rising
to

CANDIDATES Should Preferably be Under 35, and
hold :-

Graduateship of the Institution of Electrical
Engineera;

Final (tide. III) Certificate of City and Guilds of
London Institute Examination in Radio Com-
munication;

Higher National Certificate in Electrical Engineering;
Certificate of City and Guilds of Loudon Institute in

Radio Service work;
Or similar qualification; Or

Be able to pass an examination on the following
Syllabus:-

Current Electricity-Properties of an electric current,
Ohm's Law and its applications. Galvanometers
and Measuring Instruments. Electro-magnetism.
Magnetic materials.

Alternating Currents-General principles. Effects of
Resistance, Induetance and Capacity. Resonance.

Radio-General character of a radio signal. Elementary
knowledge of valves and their simple applications.

SUITABLE Candidates will undergo a short trade test
after interview in London, and those selected will

enter a course of instruction at the Military College of
Science, Woolwich On final acceptance, to depend upon
an examination after three weeks' instruction, successful
candidates will be required to give an undertaking to
enlist into the Territorial Army (with rank of Sergeant),
and will receive a further three weeks' instruction before
transfer to their permanent stations. Regulated Travelling
expenses on transfer will be payable.

PREFERENCE given to ex -members of His Majesty's
Forces, other things being equal.

APPLICATION Forms, obtainable by postcard from
Under -Secretary of State (C.5). War Office, S.W.1,

to be lodged by 24th March. 1939.
QUOTE Appts. No. 124.

AIR MINISTRY.

DIRECTORATE of Signals (Civil Aviation).

APPLICATIONS are Invited for Appointments as
Civilian Wireless Operators at Air Ministry Civil

Aviation Wireless Stations.
APPLICANTS, who should not be above 40 years of

age at the date of making application, should pre-
ferably possess the 1st Class Postmaster -General's Certifi-
cate or the Air Operator's Certificate in Wireless
Telegraphy and have had experience of radiotelephony,
direction -finding and maintenance work. Operators will
be required to serve at any Air Ministry Civil Aviation
station at home or abroad. At present there is only
one station situated outside the United Kingdom manned
temporarily by Air Ministry staff.
SALARY is at the rate of 67s. a week, rising by annual

increments for approved service to 112s. a week inclu-
sive. Should candidates be required to serve abroad appro-
priate additional allowances would be paid.
THE first two years of service will constitute a pro-

bationary period, and confirmation of appointment
will be contingent on an operator passing an examination
in all phases of his work.
-DUSTS will be unestablished, i.e., non -pensionable in

the first instance. A proportion of the total staff
is pensionable, however, and subject to the existence of
vacancies in the permanent staff operators may be con-
sidered for establishment according to their seniority,
conduct and ability, provided that the probationary period
has been satisfactorily completed.

REQUESTS for forms of aprlieation should be
addressed so as to reach the Under -Secretary of State.

Air Ministry (S.1.e), Kingsway, London, W.C.2, not later
than the 20th March. 1939. Selected applicants will
be required to attend at the Air Ministry for interview
on the 30th and 31st March, 1939.

NO application will be considered unless the applicant
states that lie will be able to attend on either of

these dates.
NO other arrangements regarding interview can be

entertained.
EXPERIENCED Assistant Required for Electrical

Laboratory, sound knowledge of cathode ray tubes
and their application essential; Woolwich district.-Reply,
stating age. qualitiea I Sus, experience and salary required.
to Ref. S421a, A.K. Advg., 4, Talbot -Mans., Museum
St., W.C.1.

(A)

(B)

BRITAIN'S BEST RADIO!
Large range of Tuning Units,
Radio Chassis, Receivers,
Amplifiers, Microphones, Re-
cording Equipment and Quality
Radiograms now available.

FOR THE ENTHUSIAST
AND THE CONNOISSEUR

3 -Band Tuning Unit

TYPES ACTS & UTS
5 -waveband Tuning Units of quality, covering the
following ranges : 12-35 rn. ; 30-80 m. ; 75-
200 m. ; 200-550 rn. ; 800-2,000 m. Tuned RF
stage on all bands triode hexode frequency
changer. Full vision scale with spreader drive.
Hand built and calibrated. For use with I.F.s
of 465 Kcs. Complete with 4 v. AC valves or
6.3 v., .2 amp. E type valves.

PRICE - - - £13.10. 0
Types ACTS and UT3 : 3 bands from 16 to 2,000 m.
(as illustrated).
Types ACT4 and UT4 : 4 bands from 12 to
2000 m.
Types ACT6 and UT6 : 6 bands giving complete
coverage without gaps from 47. to 2,000 rn.

0.0.0- Also Battery Models -
TRADE ENQUIRIES INVITED,

Full Details on Request.
Dept. M.I6, JOHN McCLURE,

Erskine Road, London, N.W.3
PRImrose 5435.

[8186

[8187

MANCHESTER.

SITUATIONS VACANT
AIR MINISTRY.

CIVILIAN Wireless Instructors Required

VACANCIES Exist for Civilian Wireless Instructors
at the Electrical and Wireless School, Royal Air

Force Cranwell, Lines. The commencing rate of pay is
£4 a week inclusive which may be increased to £4 5s.
a week after a short pericd of satisfactory service. Candi-
dates must be capable of lecturing and must have a
sound knowledge of electrical principles and their appli-
cation to radio and low -power electrical engineering.
Applications should be addressed to the Commanding
Officer, Electrical and Wireless School, Cranwell, Lines,

'giving full particulars as to previous experience, age, etc.,
Candidates will be required to appear before a Selection
Board at the School for interview and test. The test will
include the giving of a lecture on any subject which may
be chosen by the candidate, involving the principles of
modern radio. Lecturing sequence and style are most
important.

t0TELEVELEVISION.-Excellent opportunity for highly quali-fied571ISION.-Excellent
television designer, experience essential.-Box

8998, C 10 The Wireless World..
(133RA DI 0 Receiver Designer Required, with highest qu1a81i-

fications and experience.-Box 8999, c/o The Wire-
less World. [8184

AVACANCY Exists for an Assistant Electrician o
employed in connection with the maintenance of

mobile wireless apparatus.
APPLICANTS should possess a. good general knowledge

of wireless receivers and servicing, together with

be

experience of noise suppression. A knowledge of trans-
mitters will be an advantage. Morse operation at a mini-
mum speed of 20 words per minute is essential.
COMMENCING salary £3 105. per week..

FORMS of application may be obtained from the En
gineer's General Office, New Scotland Yard, London.

and completed forms are to be returned not later
than Saturday, the 1st April, 1939.

PART Time.-Wanted, man to give occasional assistance
on P.A. work, usually Saturday and Wednesday

afternoons; must drive; Croydon district.-Box 9050, c/o
The Wireless World.
YOUTH (17-20)Required for Experimental Work onnn

Cathode Ray Tubes, must have nimble fingers, able
to do small assembly.-Apply, giving full particulars and
wages required, to Cosmos Manufacturing Co., Ltd..
Brimsdown. Enfield. 18182

BOOKS, INSTRUCTION, ETC.
AMERICAN Valve Data.-The new 200 -page Raytheon

Valve Data Book gives full characteristics and appli-
cations of all types of American valtes; invaluable to all
servicemen; post free 2/3; abroad 3/..-Leonard Heys, 36,
Henry St.. Blackpool 10594

THE INSTITUTE O(IncorF TECHNOLOGY

4, Vernon Place, Southampton Row, London, W.C.I

THE MAY EXAMINATIONS
Examination applications must be received

not later than March 30th, 1939.
Full in`ormation, with particulars of Membership, may be

obtained from THE SECRETARY.

Highly Polished WALNUT CABINETS
height

12"
15.
17"

AS ILLUSTRATED.
Width Depth

11841"

1" I I r
er-

22." III"

 .. . 
. . 
    

ZES each.
3/6
sfL/F1

Permanent Magnet
Moving Coil Extension
Speakers, suitable for
High or Low Resistance,
in OakCabinets,16, beach.

'Pelson "ACE" LowFrequency
Transformers 2,- cad,
Speaker Transformers 70 to I
Rath, 2/8 each.
D.P., D.T. Toggle Switches

112 each.
An Carriage Paid.

UNIVERSAL, 8 & 70, Brown Street,
'Phone: Deansgate 5009.

Would you not like to receive a Book, that with
the friendly freemasonry of a clever fellow -

experimenter, goes thoroughly into the matter of
Modern Short Wave practice-explaining the latest

tendencies in detail, showing how to build, gripping
You renthralled interest w ith clear-cut demonstrations
of little understood Short Wave appliances? Well,

such a Book is the Eddystone Short Wave Manual.
It's packed with information on the latest trends-illustrated
constructional articles for building simple S.W. Receivers, low

and menium power Transmitters Amattni,Communication Re-
ceiver Premector, Cathode -Ray Oscilloscope, etc.. etc. 30
photographs, nearly three dozen diagrams, details of " how to
build," etc. Every page alive with up-to-the-minute interest
for people like YOU. Oat YOUR copy NOW.

Price 1 - from W. H. Smith, Radio Dealers, or 12 Post Free from
Stratton & Co., Ltd., Eddystone Works, Bromsgrove St. Birmingham, 5.

THIS COUPE

NILL BRING

YOU The BOOK

To Stratton &Co
Ltd.,

Bromsgrove St.,
Birmingham, 5.

I enclose 1'2
Please send me
the Eddystone
Manual.

'Name

Address
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DENNIS
WHEATLEY

writes the

BRIGHTEST
PERSONALITY

PAGE
in

Sunday Journalism

Meet Dennis Wheatley, debonair man -about -town, who
knows everyone-and everyone knows him. He is sophis-
ticated, smart, a connoisseur, famed for his wit. A best-seller
whose novels have 10,000,000 readers. Dennis Wheatley's
page in the SUNDAY GRAPHIC is bright and breezy, witty
and exciting, packed with people and personality.

Every week in the

All the News and Pictures Fit to Print

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



ADVERTISEMENTS. THE WIRELESS WORLD MARCH 16TH, 1939.

POLAR
new range of
S.11 TRIMMERS
FOR SET MANUFACTURERS

The new Polar S.1 I Trimmers are
supplied in units up to 8 -gang, in
capacities of 4-40 mmf. and 40-80
mmf., and have a high degree of
stability. The operating stem and
bush are isolated from the vanes,
and frequentite insulation is used.
Further details, prices and quota-
tions for quantity supplied on
application.
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AIR -DIELECTRIC
TRIMMERS

Frequentite base, brass vanes and nickel
plate finish. Supplied in capacities up to
100 mmf. max. Available in four types-
C.801 as illustrated ; C.802 with extended
operating spindle ; C.803 with locking
device ; C.804 with provision for ganging.

LAMP HOLDERS
Special spring wire bulb holder provides
a secure hold on the bulb and prevents
loosening by vibration. Single- or double -
tag types, with strap for mounting or
clip -on' device.

WINGROVE & ROGERS LTD.
12, DARTMOUTH STREET,

LONDON, S.W.1
Telephone Abbey 2272

POLAR WORKS, OLD SWAN,
LIVERPOOL

Old Swan 1500

7077

TECHNICAL
INFORMATION

The new 1939 edition of
"The All Metal Way"
includes a special chapter

on television rectifiers, as
weal as up-to-date informa-

tion on all rectification

problems.

Use the attached coupon
and get your copy now.

METAL RECTIFIERS
COUPON

Westinghouse Brake & Signal Co., Ltd.,
82, York Way, King's Cross, London, N.I.

I enclose 3d. in stamps. Please send
me " The All Metal Way, 1939."

Name

Address
W.W. 1615/39

SPECIAL

FITTING -OUT
NUMBER OF

5;rachtinglirorld
andividorp°6'`g Jcxin\z"

On Sale March 17th

1939 prospects for cruising and

racing are surveyed in this special
enlarged issue. Other features
include a review of what the
Yards are doing, and there are
also timely articles on overhauling.

From all Newsagents and Bookstalls - 6d.

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I
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The
AVO " CAPACITY METER

A simple and accurate capacity meter, reading
capacities directly from a calibrated dial. Six
ranges ; measurements can be made from a few
mmfd. to cht mfd. (too,000 mmfd.) correct to
within an error of less than i". Measurements
carried out by a resonance method, the unknown
condenser being introduced into a tuned circuit
coupled to a radio frequency oscillator. A meter
gives visual indication of resonance ; length of
meter deflection gives a comparative ,r,3
measure of losses of condenser under test. 1"

lz_e_.c./s/Zon
tILEILIFIREC111

1115511-111111\146

1146*-11-UlU el 1111115

The UniversalAvo MINOR
Electrical Measuring Instrument.

This compact precision moving -coil instru-
ment covers all A.C. and D.C. testing. It
has 22 ranges for measuring A.C. voltage,
D.C. voltage, current and resistance. All
readings are direct. No calculations. The
high total resistance of the instrument -
200,000 ohms-ensures accurate readings.
Complete with leads, interchangeable testing
prods and crocodile clips, and E5.
instruction booklet

Leather Carrying Case, 201-

BRITISH
MASK

16 Gns.
Modell Resistance
Range Extension
Unit (for measure-
ments down
to f' loath. 6
ohm)

Also, the 36 -
range Universal
AvoMeter 13 Gns.

The 22-rangeD.C.
AvoMeter 9 Gns.

Leather Canning
Case - - 25/.

The MODEL 7
46 Range Universal Avo METER

Electrical Measuring Instrument.

A compact multi -range A.C.,D.C. meter, it has 46
ranges covering A.C. and D.C. current and voltage,
also resistance, capacity, audio -frequency power output,
and decibels. No external shunts or series resistances
required. The meter conforms with B.S. first grade
accuracy requirements ; has a Sin. mirror scale ; is pro-
vided with automatic compensation for errors arising
from variations in temperature ; and is protected by
an automatic cut-out against damage through overload.

ill " r0" hostrirmrnts are (OW ;10 b

I I
on Referred Terms.

 Write for fully descriptive Leaflets
Sole Proprietors and Manufacturers :-
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
Winder House, Douglas Street, London, S.W.I. Phone: Victoria 3404-7.

RADIO MATERIALS
We have had a long experience in
the manufacture of all kinds of Cables
and Wires, Aluminium Sheets and
Strips, Static Condensers, Insulators
and Iron Work, Telephone Cords
and Copper Earthing Rods, for Radio
use. Write for Radio Materials
catalogue describing these and other
B.I. manufactures.

BRITISH INSULATED CABLES LTD.,
CABLE MAKERS AND ELECTRICAL ENGINEERS,

PRESCOT, LANCS. Tel. No. PRESCOT 6571

We don't sell
a cure-all

r Panaceas

IL

We think too much of our good name to suggest
that the Belling -Lee ' SKYROD ' Aerial System is
a universal remedy for every case of electrical
interference. For instance, in certain locations,
trolley -bus interference cannot be entirely elimin-
ated by a ' SKYROD ' alone. These instances are
rare, however, and the fact remains that in
ninety-nine cases out of a hundred, the SKY -
ROD ' system gives pure interference -free recep-
tion together with greatly improved signal-to-noise
ratio and longer range. By collecting signals 25 feet
above the roof and shielding them as they pass
through the static -ridden area surrounding almost
every house, it makes possible first-class reception
under the worst conditions and brings out the
real qualities of a sensitive receiver. Out of
thousand: of installations made since ' SKYROD'S'
introduction last August, the number of unsatis-
factory cases could be counted on one's fingers-
and in each of these the full purchase price was
refunded under our money -back guarantee. Ask
your dealer, to -day, to demonstrate.

SThe BELLING -LEE

KYROD
In tour mountings from
£3.19.6 to E6.7.0

or on H.P. Terms

'AERIAL SYSTEMSPATENT
APPEND EON

BELLING & LEE LTD. CAMBRIDGE
ARTERIAL ROAD, ENFIELD, MIDDX.

Mention of "The Wireless World," when writ.ng to advertisers, will ensure prompt attention,



The Wireless World, March 23rd, 1939.

THE
40-74> PRACTICAL RADIO

0414,4,4p4X1 JOURNAL0.044
inists,t / 28 tb Year (ye Publication

111rw

No. 1021. THURSDAY, MARCH 23RD, 1939. VoL. XLIV. No. 12.

Proprietors : ILIFFE & SONS LTD.

Editor :
HUGH S. POCOCK.

Editorial,
Advertising and Publishing Offices :

DORSET HOUSE, STAMFORD STREET,
LONDON, S.E.I.

Telephone : Waterloo 3333 (so lines).
Telegrams: "Ethaworld, Sedist, London:"

COVENTRY : 8-10, Corporation Street.
Telegrams: Telephone :

"Autocar, Coventry." 5210 Coventry.

BIRMINGHAM :

Guildhall Buildings, Navigation Street, 2.
Telegrams: Telephone :

"Autopress, Birmingham." 2971 Midland (5 lines).

MANCHESTER : 260, Deansgate, 3.
Telegrams: Telephone:

"Iliffe, Manchester." Blackfriars 4412 (4 lines).

GLASGOW : 26s, Renfield Street, C.2.
Telegrams : " Iliffe,"Glasgow." Telephone : Central 4837.

PUBLISHED WEEKLY. ENTERED AS SECOND
CLASS MATTER AT NEW YORK, N.Y.

Subscription Rates :
Home and Canada, ix los. 4d. ; other

countries, ix rzs. 6d. per annum.

As many of the circuits and apparatus described in these
pages are covered by patents, readers are advised, before
snaking use of them,' to satisfy themselves that they would

not be infringing patents.

CONTENTS

Editorial Comment
Remote Control . .

" W.A.C." and " W.B.E." Trans-
mitting Certificates . .

Stable Frequency Meter . . . . 270
New American " Quality " Re-

ceiver . . . . . . 271
Cathode -Ray Tubes (concluded) . 275
Problem Corner . . . . . . 278
News of the Week . . . . . . 279
The Modern Receiver Stage by

Stage. IV -The Frequency -
Changer . . . . . . - . . 281

G.E.C. Model BC. 4050 Reviewed 233
Random Radiations 284
Television Programmes 235
Unbiased . . . . . . 286
Readers' Problems 287
News from the Clubs . . 287
Recent Inventions . . t 288

Page
265
266

269

EDITORIAL COMMENT
B.B.C. Co-operation

Helping the Wireless Industry

SIGNS are not lacking that the
B.B.C. intends to co-operate
much more closely than hitherto
with the wireless industry. Evi-

dence of this has been given during the
campaign to popularise television and
later in statements made in connection
with the R.M.A.'s laudable efforts to
plan a better Radiolympia for the
coming autumn.

This attitude is, we think, an entirely
proper one, and it is to be hoped that the
principle of mutual assistance will be
developed and extended. Those who
supply the programmes and those who
supply the sets .on which they are re-
ceived are clearly dependent on each
other for the success of broadcasting,
and neither could survive, let alone
prosper, without the other.

How the B.B.C. Might Help

The crying need of the moment is to
convince the listening public that it is
high time to replace the hopelessly
out-of-date sets with which the majority
are apparently quite content. The
average set, estimated as being at least
five years old, is quite incapable of
doing justice to the B.B.C.'s' transmis-
sions, let alone proVide its owner with
the other advantages that a good
modern set can bring to him. It is in
inculcating this idea that the B.B.C.
can help most ; there is no longer any
need fo convince the public that broad-
casting is worth while, and in any case
attempts to do so via the microphone
or at wireless exhibitions would be
nothing more than preaching to the
converted. The wireless industry, for
its part, must, of course, see to it that

its sets are outstandingly better than
those the public is asked to replace.

It is interesting to speculate on the
methods that might be adopted to
inculcate this idea in the mind of the
average listener (who is surprisingly
ill-informed on wireless developments).
Some extremely interesting broadcasts
might be planned with this object in
view. For example, a test of quality of
reproduction might be arranged by
transmitting a few bars of music and/or
a few words of speech, first with the full
frequency range and then with drastic
attenuation of bass and treble ; those
who could hear no difference would
know that their sets were incapable of
doing justice to good transmissions.

Short-wave PossibiliWs
Again, the public has no idea of the

potentialities of short-wave broad-
casting, or of the capabilities of the
better modern receivers in that direc-
tion. With the help of recording, plus
an interspersed commer.tary, a, most
attractive broadcast, not lacking in the
dramatic element which nowadays
seems so essential, might easily be
planned to illustrate this advantage of
modern sets. There are few evenings
indeed when a few hours' listening on
the short waves would not supply all
the material needed, in the form of the
shortest of recorded extracts from pro-
grammes of interest. Such an item
might well be planned to show-and
this would be no exaggeration of facts-
that an all -wave set is a virtual neces-
sity to anyone who wishes to be well
informed on international affairs. And
finally, to dispel any idea that receiver
design has, even now reached finality,
the B.B.C. might broadcast simultane-
ous recordings of an item as received
by an ordinary set and by the diversity
apparatus at Tatsfield.
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Remote Contro
ELECTRIC LIGHT WIRING AS

THE CONNECTING LINK

SUALLY I resolve not to risk
confusing matters with involved
details, but this week it looks
like being a temporarily frac-

tured resolution. The reasons for this
departure are, first, that as you have prob-
ably gathered, I am rather keen on remote
control, and, secondly, that the one I am
going to describe is not only more than
averagely interesting, but illustrates
fundamental principles-notably Ohm's
Law-in very instructive ways. Readers
who don't feel quite up to tracing out com-
plicated circuits in detail may be in-
terested in the simplified diagrams show-
ing the principle on which it-the Regen-
tone remote control-works.

Its special features are that no wires are
requir6d other than the existing house AC
wiring, and that the receiver can not only
be switched on and off from any electricity
point, but, if it is of the motor -tuned type,
any of seven stations can be selected.

One method of using the mains for
remote control depends on sending high -
frequency signals along them-the so-
called " wired wireless."* The Regen-
tone system goes to the other extreme and
sends out signals of zero frequency-DC
in other words. Fig. i shows the general
idea. The two mains leads are shoWn
spaced far apart for clearness, instead of
close together as they are actually laid
around the house. Sundry lamps and
things are shown connected ; and, of
course, the remote control system must
not affectt any of them. The control unit
is showa_at. the extreme right, plugged in
perhaps in an upstairs room, with the
extension speaker beside it. When its
buttons are pressed the DC signal pro-
duced by it affects the relay unit, installed
downstairs in the receiver cabinet, and
makes it switch the set on or off, etc.

Systems making use of the mains have
*See The Wireless World, Feb. 27, 1938.

By "CATHODE RAY"

to contend with a formidable difficulty ;
any attempt to alter the voltage of the
mains seems as hopeless as trying to signal
to someone a short distance along the
shore by varying the water level of the
ocean ; and even if either of these feats
can be accomplished how can its effect be
confined to the place where it is wanted ?
If the neighbour has a set of the same
type on the same mains, what is to stop
it from being controlled against his will ?
The resistance across the mains is very
Small indeed ; the transformer that steps
the supply down for distribution to houses
has a secondary resistance of a very small
fraction of an ohm, and the cables too
have as nearly as possible no resistance.
Besides that, all the thousands of things

Fig. 1.-Showing how the Regentone remote control
system fits into a typical house electricity system.
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Remote Control-
connected in parallel all over the district
are equivalent to a very low resistance.
It would seem at first that any reasonable
current that could be generated in a
remote control unit would just pour into
this " dead short," and produce no ap-
preciable rise in voltage for working the
relay unit, which itself must have a fairly
high resistance in order not to take too
much mains current. It is like trying to
get a reading on a voltmeter that has its
terminals shorted by a thick piece of
copper. The relay unit must be extremely
sensitive if it is to respond to the minute
fraction of current that passes through its
own relatively high resistance. And yet
it must remain unmoved by the full mains
AC voltage !

The problem would probably be quite
insoluble if it were not for the meter and
fuses (see Fig. I). Although between
them they are only a fraction of an ohm,
it is a larger fraction than what lies be-
yond them-the whole electricity supply
system. These two low resistances form
a sort of potential divider with respect to
any voltage that is developed on the house
side, ensuring that only a small part of it
appears across the mains on the supply
side.

Fig. 2 is the electrical equivalent of
Fig. 1. The DC source is shown for sim-
plicity as a battery ; actually the mains
supply is stepped down and rectified to
give about 10 volts, and this is connected
in series with the mains transformer,
which is designed to have a low DC
resistance of about 7 ohms. The resist-
ance across the mains being, as I have
explained, fractional, this transformer is
almost the only resistance in circuit, and
the DC passed is ij amps. The voltage
this can produce across the mains depends
on the resistance there ; at my place it was
a third of an ohm, so something like half
a volt DC became available. Actually,
as the resistance of the house wiring is not
altogether negligible, the voltage varies
slightly from point to point.

Rejecting the AC

The next problem is to separate this
small DC from 23o or so AC volts. This
is done by means of the i : i transformer
shown in Fig. 2. If the secondary voltage
is exactly equal to- the mains voltage, and
the directioh of the windings is the same,
then the points a and b are at the same
AC voltage and a sensitive relay can be
connected there without risk. The resist-
ance of the secondary winding is made
low compared with the primary so as to
persuade as large a proportion as possible
of the DC to flow via the relay. With the
resistances as marked, about two-thirds of
the available voltage appears across the
relay terminals, giving a signal current of
.5 milliamps. The relay is of the polarised
type ; that is to say, the direction in which
it moves depends on the polarity of the
current, so by reversing the DC it is
possible to obtain a different result, say,
switching the set off instead of on.

That is the broad principle ; to under-

stand how the relay movements are trans-
lated into receiver control it is necessary
to examine the constructional details.
Fig. 3 shows the complete circuit diagram
of the control unit, and although it is
fairly simple there are one or two little
points that have had to be considered in
order to get workable results. A full -
wave rectifier provides the DC supply,
which is smoothed by one of the electro-
lytic condensers. The arms beneath the
actual press -button arms, together with
their upper and lower contacts, form a
reversing switch for connecting the DC

other "OFF " in Fig. 4. When plugging
in the control unit a preliminary test has
to be made to find 'out whether the direc-
tion of the signals is right ; if not, the plug
must be reversed.

As there, is such a very small current-
about 5 mA-available for working this
relay, it does not make a very firm con-
tact and cannot be expected to control a
large amount of current. On the other
hand, a selector switch for controlling the
motor tuning system does need quite a
lot of current to work it. So an inter-
mediate relay, B, is used. Another thing

-and this is very
important : as the
station that is se-
lected depends on
the number of
"ON" signals
sent it is essential
that there shall be
no " chatter " at
any of the relay
contacts, which
would send mul-
tiple signals and get
a " wrong num-
ber." There is
some risk of this at
A, because even a
fraction of one per
cent. out of balance
in the AC -rejecting

transformer is enough to apply AC along
with the feeble DC and cause vibration.
So a very large capacity is connected
across the coils of A to smooth out any
ripple. Note also that they are connected
both ways so as to short-circuit any surge
that might otherwise pass through A as a
result of switching.

Relay Operation

When an " ON " signal is sent, the
" ON " contact is closed, causing DC pro-
vided by a local rectifier to pass through
the coil of relay B. The rectified supply
is about io volts and B is 5o ohms, so
200 mA is available for making a good
firm contact. At the same time the local
DC supply passes through a i,000 -ohm
resistor to reinforce the original signal
current through A by about 10 mA and
hold its contact more firmly against
possible vibration due to the resulting
mechanical processes. These connections
can be seen more clearly in the simplified
circuit diagram, 'Fig.. 5. Relay B does
two things. It open -circuits the loud
speaker, preventing it from reproducing
clicks when station -changing ; and it makes
a contact allowing current to pass from
the local DC supply through the 3 -ohm
coil of relay C. This heavy current is
needed because C has to pull the selector
switch round by means of a loop passing
round a tooth of the ratchet wheel f,
against the pull of the spring g. The
selector switch arm starts in the position
shown dotted, where it holds open the
contacts h, in series with the mains supply
to the receiver. So when relay C works
it allows these contacts to close, switching
the set on, and also switches on the tuning

SIGNALLING KEYS
ON fl

OFF

c-0
PILOT LAMP

501r2/1,1.78

SELENIUM
RECTIFIER

)'

MAINS

g 0 C RES.
7 0

Fig. 3.-Full circuit diagram of the remote control unit.

either way in series with the mains. The
" ON " button-which also selects the
station according to the number of times
it is pressed-makes, say, the lower mains
lead positive, and pressing the " OFF "
button makes it negative. But to avoid
uncertainty due to possible momentary
surges the top arms are provided, and
connected so as first of all to short-circuit
the electrolytic condenser and then to
apply power through a 2,000 -ohm resistor
momentarily ; then when the key is
pressed right down the heavy current con-
tacts short out the resistor and full power
is supplied. To ensure that people do
press the key right .down, the pilot lamp
is arranged so that it can glow only when
an appreciable ripple voltage appears
across the first electrolytic condenser,
which happens only when the unit is
functioning properly by sending a heavy
current to line. The rectifier transformer
has to be substantial, in order to have a
low DC resistance and to stand the large
signal current tending to saturate the iron
core.

Turning now to the relay unit (Fig. 4),
there are actually four relays, which I
have labelled A, B, C and D. A is the
sensitive polarised relay already men-
tioned. Its armature is an iron strip
pivoted at c and kept in its normal posi-
tion by the attraction of two magnetic
poles dd. The remainder of the magnet
can be seen (approximately) in the end
view, A'. The armature is also magne-
tised by this magnet, so that the direction
in which it moves when current passes
through the coils ee depends on the direc-
tion of the current, and, therefore, on
which button is pressed at the control.
So one contact is marked " ON " and the
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Remote Control --
motor via contact T. This is equivalent
to pressing button No. i on the receiver.
The corresponding station is tuned in.

Meanwhile, what is happening to the
relays ? The listener will by now be
releasing the " ON " button. But you
will remember that when relay A made
contact it allowed 10 mA from the local
supply to pass through its coils-enough
current to keep it in contact independently
of the distant signal. But when relay C
came into action its low resistance dropped
the supply from io volts to about 2, so
the extra current is not enough now to
prevent A from letting go immediately the
distant button is released.

If the listener doesn't want station 1, he
presses the " ON " button the number of
times corresponding to the station he does
want, and each time C moves the wheel
another tooth. forward and the selector
switch another stud onward. The spring
g is prevented from pulling the selector
arm back again by the pawl projecting
from the, armature of relay D. The only
way of going back to a lower number is

Wll®
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to turn the set off and start all over again.
When the " OFF " button is pressed,
relay A connects with " OFF " and
switches on relay D, which releases the
selector arm wheel and allows it to fly
back into its original position, cutting off
the current to the receiver.

Although the general principle is fairly
simple, you can see that quite a number
of details have had to be ingeniously
arranged in order to ensure that the selec-
tor does not jump forward several steps
for each signal owing to bouncing con-
tacts or vibration. The relays, in fact,
are all mounted on rubber cushions. And
the circuit values have to be carefully
arranged in order to ensure that the
system is always sensitive enough to re-
spond to signals in the same house and
never sensitive enough to respond to
signals outside, or to mains fluctuations,
etc. For instance, disconnecting one of
the electrolytic condensers across relay A
causes relay C to jump about all over the
place when the button is pressed. It will
be noticed, too, that the " LOCAL /
REMOTE " switch, for transferring Con -
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trol from the receiver itself to the remote
point, has an intermediate position besides
the two labelled. The user is instructed to
turn the mains on only when this switch
is set to " LOCAL." If it were done with
the switch at " REMOTE," the sudden
surge that takes place when a transformer
is switched on might upset relay A. To
make quite sure that this doesn't happen,
the transformer is switched on half -way
between " LOCAL " and " REMOTE,"
but the relay is connected only at
" REMOTE."

The purposes of the remaining con-
nections between relay unit and receiver
will be obvious.

It is impossible to run the receiver
off a power point and the remote
control off a lighting point because
of the resistance of the intervening
meters. Even the resistance of branch
fuses may be enough to prevent reliable
action. And owing to the low DC signal
voltage, and the small margin in hand,
it is essential for all the wiring to be free
from any doubtful contacts or other minor
faults that might otherwise be tolerated.

If the person at the
remote end wants radio,
and the switch is set
to " LOCAL," he has
to overcome his laziness
and walk to the receiver
anyway ; also, if he is in
a room where the control
unit is not, he is likewise
unlucky. In this respect
I have rather a fancy for
the very simple " W.B.
Long Arm " system, be-
cause it requires only a
push-button at each con-
trol point, and push-
buttons are cheap enough
to have in every room in
the house. They are
always ready for use, too,
and are not tied to the
control of AC sets, as
they make use of the
extension loud speaker
wires. Strictly speaking,
you are supposed to have
triple wire, and with de-
plorable want of fore-
sight I had twin wire
installed. However, I did
specify lead -covered, so
this earthed sheath saved
the situation by serving
as the third wire. This
system offers no station
selection ; but for moderate
distances it is not out of
the question to use niulti-
core cable for extending
Motor -tuned push-button
connections, as is done by
R.G.D. Special flat cable
is made for the purpose.

Of course, if one wants
to do the thing really
mysteriously, without any
wires at all, there is the
Philco " Mystery " con-
trol. The receiver has to
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Fig. 4.-Full circuit diagram of the relay unit.



MARCH 23rd, 1939.

Remote Control-
be rather special, however. But it is cer-
tainly somewhere near the ideal to be able
to control the set completely from any
position. The proper listening post is

WAT®lligoo
WeAcl.

serve the whole house (and garden) and
so having to run it at its excessive volume.
Strategically located extension speakers
make it very much easier to be considerate
to others, and remote control makes it

Fig. 5.-Circuit diagram of the relay unit simplified by excluding details such as switching
for " local " receiver operation, to make the relay actions clearer.

generally not close to the loud speaker,
and often not near any suitable wires.

Now that the lightening evenings remind
us of the coming joys of summer and open
windows and soft -scented zephyrs, etc.,
let them also remind us of the loud
speaker nuisance that reaches its peak at
that season. The general adoption of
remote control would lead to a very
material abatement of this nuisance, for a
lot of it is due to making one loud speaker

much easier to use extension loud
speakers. Another thing : with remote
control there is no excuse for letting the
set shout on after the need for it has
ceased. I know of people who let it con-
tinue through Stock- Exchange news,
farmers' bulletins, and so forth, not be-
cause they have any interest in these
things, but because they can't be bothered
to go through to the set and switch it off.

It is time to do something about it.

"W.A.C." and "W.B.E."
DISTINCTIONS IN THE AMATEUR ,TRANSMITTING WORLD

By "ETHERIS"

ALMOST every active British
amateur transmitter displays on
the walls of his wireless room two
attractive certificates, one bearing

the legend " W.A.C." and the other
" W.B.E." These certificates denote
that the operator has " Worked all Con-
tinents " and " Worked British Empire,"
and possession of them is a goal to which
every newly licensed amateur aspires.

The " W.A.C." certificate is issued by
the American Radio Relay League, and to
qualify for its possession an amateur must
be able to submit written proof of having
communicated with a transmitting station
in each of the six continents of the world.'
The " W.B.E." certificate is issued- by
the Radio Society of Great Britain, and
claimants must satisfy that body that they
have been in contact with a British pos-

South America is counted as a continent.-
Ed.

LOGGING STATIONS. G6CJ of Stoke Poges
is seen making an entry in his log book. A
transmitter is seen to the left in the back-

ground.
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session in five of the six continents in the
world (to contact a British possession in
all six continents would be almost impos-
sible, since the amount of British territory
in South America is very small and the
amateur activity there negligible).

Special W.B.E. certificates for io-metre
and telephony working are also issued.

New Worlds to Conquer

In the last year or two, however, many
amateurs have found the acquisition of
W.A.C. and W.B.E. certificates " too
easy." Advances in technique, improve-
ments in apparatus and --be it regrettably
whispered-the occasional use of more
than licensed input power, have all helped
the amateur to " Work all Continents "
and " Work the British Empire " with
comparative ease. So now they have set
themselves up a new series of radio nine-
pins to be knocked down. Most of these
are known by their abbreviations, as are
the two awards already mentioned. For
instance, there is the " W.A.S." award,
which means " Worked All States "-of
the U.S.A., that is. It is by no means an
easy task, since there are very few
amateur stations in Nevada, Utah and
Arizona. The remaining forty-five states
can be worked comparatively easily.

Another radio ninepin has the designa-
tion " W.A.Z." or " Worked All Zones."
A " zone " is unknown to the ordinary man
in the street, but has been created quite
arbitrarily by the amateur transmitter to
give him the pleasure of " working " it.
Briefly, the world has been divided into
forty longitudinal zones. Some of these
zones pass through oceans or sparsely
populated areas, and are therefore rather
difficult to contact.

Yet a third aspiration for the DX -
thirsty amateur is the " Century Club."
To become a member of this unique
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W.A.C." and "W.B.E."-
organisation an amateur must be able to
prove that he has communicated with one
hundred different countries. As might be
expected, there are several differences of
opinion -on what exactly is a country, and
the American and British amateur organi-
sations have, differing lists. Almost
absurd . extremes are reached when the
Channel Islands and the Isle of Man are
regarded as separate countries, in spite of
the fact that they both use the same call -
sign prefix as England, namely, " G."
Individual countries should possess in-
dividual amateur prefixes.

Like Alexander the Great, the amateur
transmitter appears ever to be seeking
new worlds to conquer, even if he must
create those worlds himself. His latest
creation is " Worked All Counties of Cali-
fornia," which indicates the_ludicrous ex-
tremes to which some of them will go in
order to, give themselves something to do.

Most of these queer ninepins are
American in origin, and since any Ameri-
can amateur can obtain a transmitting
licence after passing the prescribed test,
and, moreover, can employ up to L000
watts input, it is, perhaps, not surprising
that he wants something to do when- he
has got his licence and his transmitter and
his 1,000 watts.

Nevertheless, a certain percentage of
British amateurs possess the same out-
look. Not content with the quite laud-
able aim of securing the W.A.C. and
W.B.E. awards, they feel they must go
on until they have W.A.S. and W.A.Z.
and joined the Century Club and done a
lot of other harmless but not particularly
valuable things.

The Construction of Short-wave
Transmitters and Receivers

TN the' fourth number of the Eddystone
-I- Short -Wave Manual (second edition) de-
tailed instructions are given for building
amateur transmitters and receivers. These
include a neat miniature zo-watt trans-
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'flitter for the 7 and 14 Mc /s bands, a
crystal -controlled ,CW transmitter covering
the RNWAR and RAFCWR bands, in addi-
tion to the usual amateur frequencies.
Receivers range from a simple two -valve
set with plug-in coils to a nine -valve com-
munication superhet. with 1,600 kc/s IF
and tuning range of 9 to 57 metres. Circuit
and wiring diagrams are given, together
with a list of suitable parts.

A number of accessories to transmission
are also described, and these include a
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cathode-ray modulation meter using a 3 -
inch tube, a field strength indicator, ab-
sorption wavemeters and a valve keying
unit to eliminate key clicks in CW trans-
mission.

The treatment throughout the booklet is
essentially practical and gives just the sort
of information required to get a station into
being with the least possible delay. Copies
are obtainable, price is. zd. post free, from
Stratton and Co., Ltd., Bromsgrove Street,
Birmingham.

Stable Frequency Meter
Designed for Checking
Wavelength of Amateur

Transmitters
THE new regulations governing the

operation of amateur wireless trans-
mitters, issued by the Federal Com-

munication Commission in the U.S.A.,
require that every station must have
means for accurate measurement of the
transmitter frequency indepen-
dent of the transmitter itself.
That is to say it is no longer
possible to assume that the fre-
quency is within the allotted
band merely because a crystal -controlled
oscillator is employed.

To enable the U.S. amateur to comply
with this ruling Edwin I. Guthman and
Co., Inc., of Chicago, have introduced a
new heterodyne wavemeter described as
the Guthman Uio Frequency Meter -
Monitor.

Special care is taken in the construction
io ensure stability of operation. An elec-
tron -coupled oscillator circuit is employed,
and this is followed by a Type 25A7G
valve functioning as an amplifier and as
a half -wave mains rectifier for HT supply.

The meter is direct -reading, with separate
scales for each of the bands covered.

As each range covers a relatively small
band of frequencies it is possible to include
quite a large fixed condenser across the
coil, in addition to the variable condenser,
so that small variations in valve capacity
have negligible effect on, the frequency,
and this fixed condenser has a substan-
tially zero temperature coefficient.

There are six scales calibrated in fre-
quency, their respective coverages being :

1.7 to 2.0; 3.4 to 4.0; 6.8
to 8.o ; 13.6 to 16.0 ; 27.2
to 32.o and 54.4 to 64.0
Mc/s.

It is intended that the
calibration should be
checked from time to time
against standard frequency
transmissions and also com-
pared with the frequency of
short-wave broadcast sta-
tions which have to main-
tain a high accuracy. There
is thus included a calibra-
tion setter consisting of a
very small variable conden-
ser in shunt with the tuned
circuit.

The frequency meter is
mains operated, and it is
claimed that the drift over
a 24 -hour test does not ex-
ceed 1 cycle in one million.

Circuit diagram of the high -
stability meter.
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New American
HIGH-FIDELITY SET

WITH ELABORATE
TONE COMPENSATION

THE receiver to be described in
this article represents a decade
of research and development
which started with the notable

work on tone compensation of J. G.
Aceves, for many years assistant to Pro-
fessor M. I. Pupin, of Columbia Uni-
versity. This was followed by develop-
ment work in an endeavour to incorporate
this basic development in an acceptable
commercial instrument.

" Tone compensation " is an expression
that should pot be used indiscriminately.
and thoughtlessly, and without regard to
its true meaning. The tone compensation
as used in this receiver is actual compen-
sation for broadcast attenuation, room
acoustics, recording and broadcast de-
ficiencies and other imperfections which
tend to destroy the fidelity of the original
rendition.

Since Aceves read his classical paper on
Tone Compensation before the Radio Club
of America in June, 1930, many other
papers and articles have been published
on this subject. Nevertheless, it has only
been within the last year or so that radio
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By L. G. PACENT and H. C. LIKEL
'Pacent Engineering Corporation, New York)

"Quality" Receiver
from the ordinary standardised set
following ways : It is strictly for
fidelity reception. It includes no
wave, no push but-
tons and no tuning
indicator. The TRF
tuner is on a very

Fig. 2.-Audio-
frequency curves of
the " gramophone "
section of the re-
ceiver for different
settings of the treble
and bass compensa-
tion controls : both
set at maximum (H)
and at minimum (I).

in the
high -
short

signals from distant stations satisfactorily.
The quality of such signals when repro-
duced, because of high signal-to-noise
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HERE is a receiver that differs
radically from the majority of

American high-performance sets With
which it will naturally be compared.
The radio -frequency section is essen-
tially designed for local -station work,
and is so arranged that it can be

used as a remote -control unit.
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and sound engineers have realised that
true high-fidelity reproduction is impos-
sible without proper and sufficient tone
compensation.

The new Pacent receiver design differs

small chassis sepa-
rate from the am-
plifier, so it pro-
vides remote con-
trol. The audio sys-
tem contains sepa-
rately controllable
compensation for
the high and low
frequencies, the ad-
justments of which
are mounted on the
tuner chassis. Ten
watts of undis-
torted power out-
put is available at
the speaker voice

Fig. Audibility
chart showing
energy levels with
respect to the field

of audition.

coil. A permanent magnet speaker is
used.

It is well known that, except under un-
usual conditions, a highly sensitive and
selective receiver is required to reproduce

ratio, tendency to fading, and side -band
cutting by the receiver, cannot be called
high fidelity. Further, it is also well
known that, under any conditions, a
specialised receiver capable of wide band
acceptance and proper audio and speaker
characteristics is necessary to reproduce a
high-fidelity signal from any station.
Signal-to-noise ratio and fading conditions
can only be depended upon to be good in
the primary service area of a station.
Therefore this receiver need not be sensi-
tive. Thus it is seen that the attributes
of a long-range receiver and those of a
high-fidelity receiver are almost exact
opposites. Any attempt to combine them
in the same receiver must make that
receiver considerably more costly and
probably reduce the effectiveness with
which it fulfils both of its functions.

Manual Tuning Only

As a high-fidelity receiver must be tuned
accurately at all times, the idea of employ-
ing push-button tuning was dropped.
Moreover, with an insensitive receiver,
where the dial is not crowded with stations
and where only a few of those available
are to be tuned and their location may be
marked on the dial, manual tuning is not
a hardship.

A tuning indicator might be desirable,
but it cannot be operated from the regular
circuits of a high-fidelity receiver. This is
due to the fact that in this type of receiver
the acceptance curve must be relatively
flat around the carried frequency of the
station being tuned. Inasmuch as the
tuning indicator indicates, in effect, the
amplitude of the acceptance curve at the
carrier frequency of the received signal,
the receiver may be considerably detuned
without the indicator showing any change



Zqi WAT@Esgo
MEM

MARCH 23rd, 1939.

1 s t/R F

O
O
O

fl

O

00
0

GRAMO-RADIO
SWITCH

VOLUME
CONTROL

MOM
eMIMI

TREBLE
TONE

CONTROL

BASS
TONE

CONTROL

HEATERS

in value. This difficulty may be overcome
by including extra sharply tuned circuits
tracked to the centre of the high fidelity
band-pass circuits. These circuits would
serve no purpose but the operation of the
tuning indicator. As they complicate the
design, increase the tuner size and cost-
and in the final analysis the ear is the ulti-
mate judge as to whether the receiver is
properly tuned-it does not seem good
judgment to include them in the design.

Of course, as soon as it is stated that
the receiver need not be sensitive the ques-
tion arises, shall it be of tuned radio fre-
quency or of superheterodyne design?
This question can be debated at great
length from a purely technical point of
view without reaching any conclusion.
This very fact indicates that either type
of circuit can be made to perform its
functionS satisfactorily. It must be re-
membered, however, that any noise
detracts tremendously from the entertain-
ment value of a high -quality signal.
Generally it is conceded that a super-
heterodyne circuit generates more noise
and brings in many more beat notes of all
kinds than an equivalent tuned radio -
frequency circuit. Thus the selection must
fall on TRF.

The tuned radio frequency circuit of this
receiver consists of a conventional high -
gain aerial input coupling giving as good
a signal-to-noise ratio as possible. This is
followed by a band-pass coupling to a
second RF amplifier, which is linked to
the detector and AVC diodes by an un-
tuned transformer. AVC is applied to
both RF stages. The result is a circuit
with very broad band acceptance but suf-
ficient selectivity to avoid interference in
such a relatively congested area as that
in and around New York City. To keep

Fig. 3.-Circuit diagram of the complete receiver. The tuner -detector unit, on the left, is
joined to the audio -frequency section by a multiple cable through a plug -and -socket connector.

down distortion the AVC has been made
just great enough to prevent blasting when
changing from the weakest to the strongest
station within the proper range of the re-
ceiver. The band covered is from 500
kc/ s to 1,600 kc/s-that is, 190 to 600
metres.

This circuit has been built on a chassis
only 8 -kin. x Lain. x Ain. over the chassis
only, or 8iin. x zain. x 6in. over the dial
and knobs. This small size lends itself to
remote control and as a matter of fact the
design was worked up with it in mind.
This was done because it is believed that
a high-fidelity receiver should be tuned
and the tone adjusted from the point at
which it is to be listened to or as near
there as possible ; at any rate, never from
a position immediately adjacent to the
loud speaker, the usual " all in one
cabinet " practice. By having the tuner
connected to the amplifier chassis by a
cable it becomes possible not only to tune
and control volume as is done in the usual
remote control devices, but also to control
the high and low frequency compensa-
tion, a very important feature.

" Scale Distortion "

Of course, there are those who will
maintain that since many of the broad-
casting stations now claim to be linear
from the microphone to the aerial up to
at least 8 kc/s, the receiver needs no com-
pensation. They are quite correct if this
reproduction is to be at the same level as
that of the original. This is usually not
the case, however, particularly for those
musical items for which high-fidelity

reproduction is most important. The
maximum allowable loudness in the home
is much less than the best loudness for
such musical items. Under these condi-
tions compensation is absolutely necessary
if the reproduced sound is have the same
tonal balance at domestic volume as it
would have if listened to at concert
volume.' A little study of the graph
showing the field of audition will disclose
the reason. See Fig. 1.

Suppose that we ran through the fre-
quency spectrum, generating a sound
wave which at every frequency contained
the amount of energy representing the
greatest loudness in a sound wave from
a symphony orchestra listened to in a con-
cert hall. The loudness as indicated by
the ear at any frequency would be in pro-
portion to the ordinate included between
the threshold of hearing and that energy
level, or the threshold of feeling, which-
ever is lower, as for instance ordinates A,
B and C.

Now suppose we run through the fre-
quency spectrum again in the same way,
but at the energy level rePiesenting maxi-
mum home loudness. Here we see that
the sound at the frequency of A, which
at the higher energy level was about a as
loud as the maximum loudness, as repre-
sented by C, is not heard at all.

Originally the ordinate B was about
90 per cent. -that of the maximum, C.
Now the corresponding ordinate D is only
about 7o per,cent. of the maximum at its
energy level, E. This changing in the

For a simplified explanation of this effect see
" Scale Distortions " The Wireless World, Sept.
24th, 1937.-ED.
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loudness ratio between the middle fre-
quencies and the " high " and " lows "
must occur every time the reproduction
level is changed. Because of the different
heights of the various frequency com-
ponents in each sound wave and the many
changes in loudness level that a repro-
ducer must meet, no exact and fixed com-
pensation curve can be arrived at.
However, the calculated compensation
curves when the reproduction level is
lower than the best listening level always
take the general shape of audio frequency

response curves with the bass and treble
adjustments at full on. When the repro-
duction level is greater than the best
listening level the compensation curve

takes the opposite shape. This is the
shape of the audio characteristic when the
bass and treble controls are set at mini-
mum. Fig. 2 shows these two curves.

This compensation and the control over

voltage ; the other two are connected to
this point through potentiometers. On
the amplifier chassis are found three 6C8G
twin triode amplifier tubes. The direct
line connects to one of the grids through
a linear voltage divider which gives a loss

The new Pacent ' receiver is built on the two -unit principle ; the small
RF-detector unit on the left embodies all the controls and can be operated

at a point remote from the AF unit.

it is accomplished by feeding the audio
frequency output of the radio chassis to
the amplifier over three separately
shielded lines. One of these lines con-
nects directly to the source of the audio

of over 20 db. This tube amplifies all
frequencies delivered to its grid equally.
The two lines, from the potentiometers go
to two other triode element grids, one
reaching its grid through a non -resonant
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New American " Quality " Receiver-
low pass filter, the other through a non -
resonant high pass filter. The output of
the .three tubes is joined in the plate cir-
cuit. Obviously, at this point, when the
potentiometers are at " full," the pass
frequencies of -the filters will -be greater in
magnitude than other frequencies by
approximately the loss in the linear
voltage divider, minus any loss in the
filters.

By proper adjustment of the volume
control and the bass and treble controls
any degree of compensation between the
two extremes shown by the curves may be
had. Of course, full positive compensa-
tion, should only be used when operating
at extremely low volume. The greater
the loudness of the reproduction the less
compensation needed until at the maxi-
mum loudness of winch the, set is capable
the compensation controls 'should be set
at minimum position, -which, because of
the disttibuted constants in the cable and
elsewhere results in the proper shape of
tesponse curve for this condition.

To employ ample compensation, as is
done here, a relatively large power output
must be available. For instance, when
16 db. of bass compensation is used a
'50 -cycle note will demand the full io watts
output of which the amplifier is capable
when the middle frequency is only 0.25
watt. As this is a good setting for the
average living room it makes it obvious
that any instrument with lower output
must either overload on the bass or be
insufficiently compensated.

Controlling Gramophone
Reproduction

So that gramophone reproduction may
be controlled from the remote RF chassis,
the crystal pick-up output is fed through
one of the 6C8G triode elements which is
used as a line matching device. The out-
put of this tube is delivered to a shielded
wire in the cable which connects to the
gramo.-radio switch on the RF chassis.
The remaining two triodes are used in a
phase splitting circuit which feeds the
push-pull output stage, in which a pair
of 6A3 triode valves are used.

To keep the entire design on the same
high plane only class " A " amplification
has been used throughout and only triode
tubes in the audio amplifier. A io-kc/s
filter is provided for use when needed.

The actual reproduction of the sound
has been entrusted to a special r2in. high-
fidelity permanent magnet speaker. This
gives an advantage over any electric field
speaker which requires a hum bucking
coil to eliminate hum. The very presence
of the hum bucking coil is an admission of
an AC component to the flux density in the
"air gap. Although the hum bucking coil
sets up in the voice coil circuit an equal
and opposite EMF to that generated in
the voice coil itself by the AC flux and
thus makes the speaker quiet when rio
signal is applied, it does not prevent this
AC flux from modulating any signal when
it is applied. This effect does take place,
and it can be very easily proven either
mathematically or experimentally.

WITighoo
WoRtl.
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The Stand-by Three
SELF-CONTAINED BATTERY RECEIVER

ALTHOUGH a mains -operated set may
be used for ordinary listening, there

are many occasions on which a separate
battery receiver is of value. It forms a
good emergency receiver for use in the
event of a failure of the mains supply and
it is available for service if the regular set
breaks down ; in addition, it is a con-
venient portable set for use out of doors
or away from home where no mains
supply is available.

The construction of a battery set also
forms one of the best introductions to
wireless and has consequently an especial
appeal to the beginner. "The Stand-by
Three " is of especial interest from this
point of view, for it is not only simple but
capable of an outstandingly good per-
formance.

The Circuit

Three valves are used and are arranged
as an RF amplifier, grid detector and pen-
tode output stage. There are two tuned
circuits and the set covers the medium and
long broadcast bands. Quite high sensi-
tivity is obtained, for it is intended that
the set be used with a small aerial. Some
fifteen feet of wire indoors, or hung out
of a window, is adequate for the recep-
tion of the local stations in most circum-
stances.

In view of its category as a stand-by
receiver dry batteries are used for LT as
well as for HT. The consumption is o.2
amp. at 6 volts for LT and 9 mA. at 120
volts for HT ; with the sensitive moving -
coil loud speaker good volume and quality
are secured.

I Condenser, 2 -gang, 0.0005 mfd.
Polar " Bar"

I Dial Eddystone 1099
I RF Choke Bulgin flF8
I Trimmer Bulgin SW99
2 Screened Grid Cap Connectors Bulgin P64
2 Valve Holders, 7 -pin (without terminals)

Clix Chassis mounting standard.type V2
I Valve Holder, 5 -pin (without terminals)

Clix Chassis mounting standard.type VI
Fixed Condensers:

3 0.0005 mfd., tubular T.C.C.451
x o.000i mfd., tubular T.C.C.451
 o.00z mfd., tubular T.C.C.451
I 0.005 mfd., tubular T.C.C.451
2 O. I mfd., tubular T.C.C.341
I 50 mfds., 12 volts, electrolytic

T.C.C. " FT
1 Reaction Condenser, 0.0002 mfd., differential

Bulgin N23
Resistances:

ioo ohms, watt
 500 ohms, watt
 10,000 ohms, # watt
 65,000 ohms, 3 watt
I 200,000 ohms, 4y watt
z 500,000 ohms, 3 watt
3 2 megohms, I watt

io ohms

Erie
Erie
Erie
Erie
Erie
Erie
Erie

Bulgin ARIO
I Potentiometer, wire -wound, 500 ohms

Reliance " TW "
I Switch, 3 -way, 6 -pole Bulgin S208
I Set of Coils, PAi, PA2, PHFI and PHFz

Wearite
I Battery Cable, 4 -way Bulgin BC2
1 Length screened sieeving
3 Knobs
4 Connectors
Cabinet
Chassis
Miscellaneous:

Goltone
Bulgin K10
Clix No. 22
Peto.Scott

B.T.S.
Peto.Scott

4 lengths systoflex, r oz. No. 22 tinned
copper wire, 2 wander plugs. Screws:
36 lin. 6 BA R/hd., 3 lin. 4 BA R/hd.,
all ,with nuts and washers.

Loud speaker, PM, with transformer to give
12,000 ohms load Goodmans B/605/12000

2 Dry Cells, 3 volts Ever Ready 2062
I HT Battery, 120 volts G.E.C.BB50
Valves:

2 W2I (7 -pin metallised), x KT2 Osram
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Cathode -Ray Tubes
THE STORY OF THEIR DEVELOPMENT FOR TELEVISION RECEPTION

(Concluded from page 244 of last week's issue)

Continuing the history of the cathode-ray tube the steps which led to the
present high -vacuum television tubes are discussed. The chief differences
between electrostatic and electromagnetic tubes are treated and some modern

tubes of special design are explained.

THE next important development
was made by Bedford, in Eng-
land, and by von Ardenne, in
Germany, at the same time.

They added to the cathode-ray tube an
already known device, viz., the Wehnelt
cylinder, which takes the form of a metal
cylinder surrounding the cathode.

The function of the Wehnelt cylinder is
to control the rate of flow of electrons
from the cathode : when the cylinder is
made more negative the beam current or,
in other words, the number of electrons
forming the beam, is reduced.

In gas-foctised tubes, instead of con-
trolling the heating current, the potential
of the cylinder may be varied to control
the ionisation of
the gas and hence
to focus the beam.
Obviously the ap-
plication of a tele-
vision picture
signal to the cylin-
der of a gas -focused
tube will control
the brilliancy of the
fluorescent spot
but, since it also
alters the focus of
the beam, a gas
tube is useless for
intensity modula-
tion systems. Bed-
ford's tube contain-
ing a grid and an-
other invention of
his, a shield sur-
rounding the de-
flectors for the pur-
pose of collecting
return electrons
from the screen, is
shown in cut -away
form in Fig. II.
The presence of the
shield surrounding
the deflector plates
is of great value,
since it has the
effect of increasing
the input imped-
ance of the deflector

Px

py

A

S h

plates and thus in-
creases the accuracy
of measurements made with the tube,
especially when examining the potentials
across high impedance circuits.

Although it is not generally appre-
ciated, the addition of the Wehnelt cylin-

der, or grid, as it is now generally known,
is by far the most important contribution
to the development of the cathode-ray
tube so far as television is concerned.
Even some of the original tubes could, at
least in theory, have been used for tele-
vision reception provided they were fitted
with a grid and none of the more modern
tubes would have availed for this pur-
pose without it, so that had no one
carried out this important work, intensity
modulation television, as used to -day,
would have been impossible and only the
velocity modulation system 20, 26, could
have been employed.

Although it is believed that Wehnelt
d2signed his cylinder about the year 1905,

the author has been
unable to find any

Px

PY

C
(within shield)

record of its use in
a cathode-ray tube
prior to the work of
Bedford and von
Ardenne.

It is of interest to
speculate on the
probable develop-
ment of television
had there been no
means of modulat-
ing the intensity of
a cathode - ray
beam. Either tele-
vision would have
developed a lo n g
purely mechanical
lines, at least so far
as reception is con-
cerned, or a velo-
city modulation
system. would have
been adopted and,
in this case, me-
chanical receivers
would have been
out of the question.

In case some
readers are unfami-
liar with the salient

Fig. ix. Bedford
tube made by A. C.

Cossor, Ltd.

features of velocity modulation as applied
. to television they will be briefly described.
In an intensity modulation system, such
as is employed at the Alexandra Palace,
the instantaneous illumination of the re -

By 0. S. PUCKLE, A.M.I.E.E.

ceiving fluorescent screen is controlled by
the application of a varying potential to
the grid. This potential varies in ampli-

Fig. 12. The effect of origin distortion.

tude with the light and shade in the trans-
mitted scene. On the contrary, however,
in a velocity modulation system the
apparent instantaneous illumination is
varied by alteripg the rate at which the
beam is made to scan the fluorescent
screen. Thus, when the beam traverses
the screen slowly the illumination, as seen
by the eye, is brighter than when it is
made to traverse rapidly. By constantly
varying the rate of traverse in accordance
with the degree of light and shade in the
transmitted scene, an image of the scene
can be reconstituted at the receiving end.
Such a system has several advantages-
the illumination of the received scene is
greater, since no light is abstracted (as is
the case with the intensity modulation sys-
tem), but is merely removed from the
darker parts and added to the lighter parts
of the scene. Since the beam current is
constant, defocusing and spot enlargement
do not take place as happens when the
spot brilliancy is increased in the present
system. As the picture and scanning in-
formation are inseparable, no line syn-
chronising signals are required. On the
other hand, as pointed out above,
mechanical reception becomes impossible.

Origin Distortion

It was obvious as long ago as 1934 that
gas -filled cathode-ray tubes were quite un-
satisfactory for intensity modulation tele-
vision systems, and many engineers com-
menced work on the development of a
suitable high -vacuum, or hard, cathode-
ray tube. Amongst these may be men-
tioned the names of Zworykin 22, von
Ardenne, Bedford, Brucke 25, Scherzer
25, Knoll and Ruska 10, all of whom have
done valuable work in this field.

Several workers in the field of cathode-
ray technique have attempted to overcome
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Cathode -Ray Tubes-
a peculiar effect known as origin distor-
tion. This is an effect due to the presence
of the gas and results in a reduced sensi-
tivity for a few volts on either side of the
zero value of deflecting plate potential.
It is, however, absent with magnetic de-
flection. The effect of origin distortion is
shown in Fig. 12, and the only satisfactory
method of overcoming the effect is an
extremely ingenious one due to von
Ardenne, who suggested that one plate of
each pair of deflectors should be split in
half at right angles to the direction of the
beam.. When this is done, the applica-
tion of an appropriate fixed DC potential
between the two halves of the plate 'en-
ables the point at which origin distortion
occurs to be shifted away from the used
portion of the screen and, indeed, it may
be removed entirely from any part of the
screen area by the application of a suffi-
ciently large potential. A tube in which
origin distortion arrangements are applied

WHOLE
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WIPES
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Fig. 13. Bedford tube incorporating von
Ardenne's split -plate arrangement for

avoiding origin distortion.

to each pair of plates is shown in Fig. 13.
In the high -vacuum cathode-ray tube

the electron beam is brought to a focus
by means of potentials applied to
diaphragms and / or cylinders, the whole
assembly being known as an electron lens.
In the case of a striction coil, the electrons
are constrained to follow convergent
helical paths by the action of a magnetic
fie14:1 but, in the case of electrostatic fields
they travel straight along the length of
the tube. instead of in helical paths. An
electron lens has almost the same effect
upon a beam of electrons as an ordinary
glass lens has upon a beam of light. There
is, however, one great difference in that
light is bent by passing from one medium
to another in which the refractive indices
are different, e.g., from.air to glass, bend-
ing taking place only at the junction of
the two surfaces. While passing through
the glass of the lens no bending takes
place, but the beam is bent a second time
at the point of emergence from the lens,
i.e., at the second junction of the glass and
air surfaces. In the case of an electron
lens consisting, for instance, of two
parallel plates each haVing a hole in its
centre, the application of two different
potentials to the two plates gives rise to
an electrostatic field of force and, con-
sequently, to a potential gradient between
them. A beam of electrons passing
through the holes experiences an acceler-
ating or, for a reversal of polarity, a de-
celerating force and a radial force during
the whole of its passage between the
plates. The change of refractive index of
the electron lens is thus continuous along
the path of the beam between the plates,
with the result that the beam follows a
curved path through the lens instead of
being bent only upon entering and leaving
the lens as is the case with a beam of
light and a glass lens.

The Electron Lens Structure

Electron lenses can be of single -stage
form, as a light lens in a reading glass, or
they may be complex as in the case of a
microscope. Furthermore, it is also
possible to make an electron mirror.

Electron beams and electron lens
systems evince many of the effects of light
beams and lenses. Electron beams may
be convergent, divergent or parallel and
they may exhibit the effects of coma,
aberration and astigmatism. Moreover,
electron lenses may be spherical or
cylindrical, and electron prisms are also
used. The deflecting plates in a cathode-
ray tube, for instance, are electron prisms
whose refractive index and, consequently,
deflecting power are varied by altering the
potentials applied thereto.

The simplest practical form of electron
lens system consists of a cathode sur-
rounded by its grid and having two
pierced parallel plates mounted with their
central holes in line with the cathode.
The grid is made negative with respect to
the cathode while the first anode has a
positive potential of some hundreds of
volts and the second anode a positive
potential of some thousands of volts.

However, this form of tube is not much
in evidence nowadays, and the more
common forms consist either of two or
three cylinders becoming progressively
larger as they are farther from the cathode
or two plates, as in the simple form of
tube, with a single cylinder between them.
The potentials of the anodes were com-
monly made increasingly positive the

DEFLECTOR
Y PLATES

DEFLECTOR
X PLATES

3ADANODE

2oANODE

1st ANODE

Fig. 14. Internal view of the Cossor three -
anode tube.

farther they lay from the cathode, but it
is now more usual to join the first and
second plate anodes and to make them
both highly positive, the intermediate
cylinder residing at a potential about one
quarter of that of the other two. The
internal structure of such a tube made by
A. C. Cossor, Ltd., is shown in Fig. 14,
and an external view is given in Fig. 15,
while Fig. i6 shows a similar, but smaller,
tube made by Ediswan.

The focus adjustment in a hard tube is
brought about by adjustment of the poten-
tials applied to the anodes : In the case of
the tube having two plates and one cylin-
der, the potential of the cylinder (A2) is
made adjustable for focusing purposes.

In a modern hard tube the grid affects
only the brilliancy of the image, although
there is a second order effect in which an
enlargement of the spot is brought about
when the spot brilliancy is made too great.
The tube is thus suitable for television
reception since the brilliancy may be
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modulated without any appreciable effect
on the focus.

There has of late, been a partial rever-
sion to the original form of tube in that
magnetic deflection and magnetic focusing
of the beam are once more coming into
prominence. Tubes in which the,focusing
and deflection is carried out magnetically
have certain advantages, viz., they are
somewhat cheaper to produce and they do
not exhibit defocusing near the edges of
the screen to so great an extent as occurs
with electrostatic tubes. This is chiefly
due to the fact that in magnetically
focused tubes the maximum beam dia-
meter can be made much greater with a
resultant larger convergence angle, and
magnetic deflection systems can be con-
structed in which the deflecting field is
considerably more homogeneous than is
normally the case with electrostatic
systems. Of course, if deflecting plates
were arranged outside the tube the neces-
sary homogeneity of the deflecting field
could be obtained, but only at the expense
of greatly reduced deflection sensitivity,
and this arrangement is, therefore, usually
out of the question. Furthermore, the
use of external electrostatic deflectors

Fig. 15. External view of
the Cossor so inch tele-
vision tube. This tube was
the first to employ
an " onion "
shape bulb de-
signed to provide
the maximum
strength for re-
sisting implosion.

cannot be tolerated since the applicati ui
of a potential difference to them would
induce charges on the inner wall of the
glass which would tend to cancel the
charge on the plates and thus' leave the
beam almost undeflected.

Another advantage of magnetic tubes

DIAMETER
CONTROL

SYNC
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World
lies in the fact that the focus remains good
with a larger value of beam current and
hence with a brighter spot than is the case
with electrostatic tubes. This occurs

Fig. 16. An Ediswan
general purpose cathode-

ray tube.

because a wider conver-
gence angle, as obtained
with these tubes, means
that the electrons forming
the beam are, except in the
immediate vicinity of the
screen farther apart for the
same beam current and
hence their mutual repul-
sion is less. This repulsion,
in a narrow beam, results in
serious spreading of the spot
since it occurs over a large
length of the beam. Where
the beam comes rapidly from a
large diameter to a focused con-
dition the defocusing effect due to
mutual repulsion of the electrons
is, obviously, much reduced.

Until a short while ago, great
difficulty was experienced in keep-
ing the beam of a magnetic
cathode-ray tube properly in

focus for long
periods. Indeed, it
was necessary to re-
adjust the focus
every ten minutes
or so due to the
change in resistance

of the focusing coil as its
temperature increased with
time. Unfortunately, the
increase in temperature
necessitated an increase in
focusing current which still
further increased the tem-
perature so that a stable
condition could never be
reached. Recent develop-

ments have, however, completely over-
come this difficulty.

Another disadvantage which occurred
was that, in order to avoid trapezium dis-
tortion, is was necessary to
apply push-pull deflection
potentials to electrostatically

APPLIED
POTENTIAL

( b)
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RAY TUBE
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StiltOt uo
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deflected cathode-ray beams. This diffi-
culty has been completely overcome by
Fleming -Williams, 38 who has designed a
deflection system, by specially shaping

and arranging the plates, in
which trapezium distortion
is reduced to less than one
per cent. This arrangement
is an inestimable advantage
both for television and for
ordinary measurement pur-
poses.

Another form of cathode-
ray tube which, although of
no direct use for television
purposes, is of extreme in-
terest, is the polar co-ordi-
nate oscillograph developed
by von Ardenne. The
tube and the circuit used
with* it are shown in
Fig. 17, and the resultant
image in Fig. 18. A
circular trace is obtained

on the screen by the application
of deflecting forces of equal am-
plitude, but go degrees out of
phase, applied to the tube along
two axes at right angles to one
another. The potential to be
examined, which is applied to the
cylindrical deflector system,
modulates the accelerating poten-
tial on the anode of the tube and
so alters the deflectional sensi-
tivity of the system producing the
circle. This results in a change
in the diameter of the circle and
hence depicts the wave form
under examination. The arrange-

ment has certain advantages of which the
most important is that it forms a very
simple method of examining phenomena
of extremely short duration occurring at
infrequent intervals. It is thus of value
for examining the waveform of television
synchronising signals.

A great deal of development has taken

Fig. 17. The von Ardenne
polar co-ordinate oscillo-
graph. Circuit for use with

the polat co-ordinate oscillograph (a). Varia-
tion of circle diameter due to application of
potential to be examined is seen to the

right of the circuit (b).

place in connection with fluorescent
materials, notably by Levy and West.32
Green and sepia screens have been super-
seded by white screens and the brilliancy
has been increased about tenfold. Tele-
vision receiving tubes for producing a
large projected picture will not be very
effective and will have a short operating
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life until some material is produced which
is better able to withstand the necessary
intense bombardment and to give
brighter illumination than is at present the
case. There is also a need for further
investigation into methods of fixing the
fluorescent materials to the glass wall of
the cathode - ray
tube. Screens have
been prepared by
sintering and by
the use of various
binders having po-
tasium, sodium,
borax and sulphur
bases, but no
method so far tried
produces ideal re-
sults.

It is, of course,
possible that some
suggestion, such as
that made by
Stevens'', in which
a screen of " Oil-
dag " or some simi-
lar preparation is
used, may prove
to be the line along
whic television
projection may de-
velop. Stevens sug-
gested that a thin
layer of Oildag
between two glass
sheets might be

Fig. 18. Image ob-
tained with the Von
Ardenne polar co,
ordinate oscillo-

graph.

used as a light shutter controlled by a
cathode -,ray beam. , Oildag consist of flat
particles of carbon immersed in oil and
they normally lie flat and thus form a
screen which is opaque to a light behind
the screen. When a cathode-ray beam is
allowed to fall upon them, the particles
become charged, repel one another and so
tend to turn with their flat surfaces parallel
to each other, like the slats in a venetian
blind, and thus allow light to pass between
them.

There have been numerous suggestions
such as that described above for control-
ling the amount of light allowed to pene-
trate a layer by means of a cathode-ray
beam, but so far as is known no really
successful method has yet been devised.

The author is indebted to numerous
books and papers for much of the inform-
ation contained herein and he gladly
records his acknowledgement of this debt.
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PROBLEM CORNER -12
Test Your Powers of Deduction

ANOTHER letter from Henry Farrad's
postbag, published to give readers
an opportunity of testing their own

ability to solve wireless problems.

7, Former Row,
Coresline.

Dear Mr. Farrad,
I have a press -button receiver of the type

in which one row of trimmers are condensers
and the other row are permeability tuned
coils of very constant inductance. I see that
according to the latest international wave-
length agreements the medium broadcast
band has been extended from 1,5oo to 1,56o
kilocycles, to be allocated at the Montreux
Conference. I am all right on the capacity
trimmers, but the inductance trimmer that
covers that part of the band does not go
below 200 metres ; and, although I can get
a replacement coil that does, the makers only
guarantee a wavelength or frequency adjust-
ment ratio of 1.3 -to I. Now, that would
be good enough if it were not that I want
to cover the National wave (261 metres) on
the same adjustment. Even if the National
wavelength is altered at Montreux it is
necessary to avoid a gap below the next
coil in the set. 1,56o kc /s is about 192
metres, and from there to 261 is a ratio of
1.36, even allowing nothing to come and
go on. So it looks as if the coil will not
cover it.

What can you suggest?
Sincerely yours,

Henry Myecrowe.

What did Henry Farrad advise, and why?
Turn lo page 285.



The Wireless World, March 23rd, 5939
279

NEWS T9/ WEEK
B.B.C. RECEPTION IN

SCANDINAVIA
Alleged Limited Range Refuted

ARECENT article and subse-
quent letters in The Times

drew attention to the difficulty
experienced in receiving B.B.C.
transmissions in Sweden: The
Wireless World Scandinavian
correspondent, although unable
to state how British stations are
received in Stockholm and North
Sweden, emphatically states that
the medium -wave stations can

' easily be picked up after dusk
anywhere in South Norway,
Denmark and Central and South
Sweden. He also assures us
that Droitwich can be heard
anywhere in Denmark or South
Sweden after noon.

It was stated in The Times
that the cheaper sets were the
chief offenders, but we learn
that the standard type of cheap
set in Denmark and Sweden is
the three -valve superhet. As
the majority of these receivers
cover at least one short -wave-
band, Daventry's transmissions
are also available. Our correspon-
dent states that these can easily
be received during daylight.

These opinions were confirmed
by the Assistant Postmaster -
General when replying to a
question on this subject in the
House of Commons last week.

POLICE WIRELESS
Experiments in Essex

WIRELESS communication
is regarded by the Home

Office as being of the utmost
importance in an experiment
designed to bring about a
higher standard of motor driv-
ing by the provision of specially
trained motor police patrols.

Essex is one of the areas
chosen by the Home Office for
the experiment, and the Chief
Constable, Captain F. R. J.
Peel, is establishing a self-
contained police wireless system
for the county.

The Essex Standing Joint
Committee has voted boo for
the station, which will be erec-
ted at Danbury, near Chelms-
ford, and tests will begin as soon
as the Post Office allocate an
ultra -short wavelength.

If the experiment is successful,
stations to cover the whole
county will probably be erected,
at Cutler's Green and Brentwood
(both about 400ft. high), and
probably at Colchester.

Such stations as these would
have, interesting possibilities in
time of war, when they might
well be used to keep communi-
cations going where telephone
lines had been destroyed.

CHEAPER RECEIVERS FOR CANADA ?
Proposed Royalty and Import Duty Reductions

REDUCTIONS
in customs

tariffs on imported radio
components and lower royalty
and patent payments to the
Canadian radio patent pool are
forecast as a result of an enquiry
into the radio manufacturing
industry by the Canadian Tariff
Board at Ottawa.

The enquiry, which was held
in two sessions, one during last
summer and the other on Feb-
ruary 27th and 28th, is the out-
come of charges of monopoly or
combine in radio patents on cir-
cuits and valves by Canadian
General Electric, Northern Elec-
tric, Westinghouse and Marconi.
Because of the high annual
licence fee charged by the
patent group, there are very few
makes of receivers made in
Canada. The cheapest Cana-
dian set costs about $25.

Canadians have been paying a
far higher price for receivers
types in Canada, which are
identical with sets made in the
United States by the parent
company. According to one
manufacturer appearing before
the Board the price difference
on identical sets ranges from 5o
to 90 per cent.

Some Canadian manufacturers

have contended that because of
the low sales in Canada (there
are at present about 1,400,000
receivers in use in the Dominion)
parts are more costly to produce
than in the United States and
that electrical code regulations
in various Canadian provinces
increase the manufacturing
costs. Other manufacturers have
opposed these arguments by
proving that in Canada royality
payments for the use of patents
are more than double similar
royalties paid in the United
States ; this applies to both
valves and complete sets.

The enquiry has shown that
there should be a reduction of
import duty on many compon-
ents not manufactured in Canada
and from the remarks of the'
chairman on royalty payments
it appears that the Government
intends to take some action on
the charges made against the
patent holders. A certain per-
centage, of Canadian tourists to
the United States now bring
back American -made sets bought
at prices far below the Canadian
set of similar make. The Cana-
dian Radio Manufacturers' Asso-
ciation tried unsuccessfully to
stop this some time ago.

RADIO IN EVERY
ROOM is one of the
amenities provided
in the famous
Elephant, Ho te 1,
Weimar the only
hotel in Germany
having a suite per-
manently reserved
for Herr Hitler.
Volume, tone cc ntrol
a n d programme
selection can be
effected from each
speaker unit, all the
units being energised
from a central multi-
channel receiver. A
similar system is
supplied in this
country by Correx
Amplifiers ; it was
described in The
Wireless World on
October 22nd, 1937.

MORSE CODE ALTERATIONS
IT does not seem to be gener-

ally known that at the Cairo
Telecommunications Conference
the " full stop " and " comma "
morse symbols were altered.
These have become :
Full stop (.)
Comma (,) aim aim s sms Imo

The new

NI MUM III MEI

comma symbol

gam r. sem um formerly re-
presented the exclamation mark
( ! ), which no longer appears in
the official list. Thus the pro-
fessional operator loses the con-
ventional time-honoured symbol
for expressing surprise or
amusement, though the amateur
transmitter still has his un-
official " Hi."

BIG -SCREEN TELEVISION
The B.B.C.'s Policy

THE televising of the Harvey -
Gains fight marked the

second occasion upon which the
B.B.C. had granted permission
for the reproduction of their
transmissions in places of public
entertainment.

A statement intended to make
clear the B.B.C.'s position with
regard to such re -diffusion states
that, although primarily Con-
cerned with the provision of a
home service, the B.B.C. does
not oppose experiments in large -
screen re-diffusiOn of its pro-
grammes before paying audi-
ences, when the programmes
concerned are either of events of
national importance and in-
terest, independent of commer-
cial promotion, or when the sub-
ject is a sports event, the rights
of which are held by a pro-
moter.

For the present, therefore,
the B.B.C. will raise, no objec-
tion to the re -diffusion of events
in the latter category if agree -
men as to terms is reached be-
tween -the re -diffuser and the pro-
moter, subject to certain con-
ditions. The conditions include
an undertaking that no ex-
clukve rights shall be given to
any one group or system, and
that all applicants shall be
granted rights on equal terms,
based approximately on the re-
lative seating capacity of the
theatres concerned.

RADIO -THERAPY
Wider Facilities for Training

Radio -Therapists
THE Cancer Bill, which has

already passed through the
House of Commons and has
come up for the second reading
in the House of Lords, is
primarily one to provide funds
for the diagnosis and treatment
of cancer.

In moving an amendment
regretting that the Bill contains
no provision for further research
into the cause of the disease,
Lord Balfour of Burleigh, Chair-
man of the Medical Research
Council, deplored going ahead
with an expenditure of £600,000
or £700,000 on treatment which
was tentative when new
methods were coming into use.

He said that in America there
was an apparatus called a cyclo-
tron which was capable of emit-
ting a ray which might put
not only radium but X-rays
entirely out of date in the
treatment of cancer. There are
two cyclotrons being built in
this country, but in physics
laboratories, and there was
nothing available for medical
and biological research.

Lord Dawson, of Penn agreed
with the amendment to the Bill
and stressed the lack of skilled
Xadio-therapists. Radio -therapy,
he said, did not at present offer
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News of the Week-
sufficient scope to encourage
men to take it up as a study,
but the Bill would be able to
meet that difficulty.

To establish an adequate
research unit would cost about
3o,000 a year for ten or fifteen

years, and Lord Balfour ap-
pealed to the leader of the
House for a statement that he
would support the appeal to the
Chancellor of the Exchequer for
the necessary funds.

IRELAND'S SHORT-WAVE
TRANSMITTER

THE number of Irish people in
Ireland is less than three

millions, wjiile the number of the
Irish race throughout the world
is estimated at some thirty-five
millions. Ireland has now joined
the countries operating a short-
wave station for the benefit of
its peOple beyond its shores.

The new station, which has
commenced test transmissions on
17.84 and 9.595 Mc / s (16.82 and
31.27 metres) is situated at Moy-
drum, Athlone, the geographical
centre of Ireland. The trans-
mitter, which can use any wave-
length between 16 and 8o
metres, has been built by Stan-
dard Telephones and Cables, of
London. The nominal power is
1.5 kW, but this can be greatly
increased should circumstances
call for it. According to the
Irish Radio Times, there is less
than 4 per cent. distortion at
90 per cent. modulation, and the
transmitter gives an overall fre-
quency response characteristic'
level to within -1 db. between
3o and to,000 c / s. It is fitted
with a high -stability variable fre-
quency oscillator system, but
crystal control can be used later
for spot wavelengths.

A MILLION SETS IN SIX MONTHS
DR. HORST SCHAEFER,

the representative of the
German radio industry in the
Ministry of Propaganda and En-
lightenment, foreshadows, in a
recent article in Rundfunhar-
chiv, further plans for the exten-
sive rationalisation of the indus-
try.

The sales of the People's Re-
ceiver and the Small German
Receiver have not yet reached
saturation point, and the new
territories opened up during last
year have increased the figures
for the sale of these two sets up
to a million from August to
January 31st. It has now been
decided to mass-produce the
more standard and lower -priced
superhets also.

Dr. Schaefer's account of the
giant strides of the German
radio industry ends thus:
" Rationalisation here means :
producing the maximum poli-
tical effect with the mini-
mum. expenditure of technical
material and labour."

SUBSIDISED BATTERIES
Popularising Listening in Norway

THERE are very many dis-
tricts in Norway which are

still without electricity ; in
fact, the population of these
districts is roughly a quarter of
Norway's total population. To'
encourage inhabitants in these
districts to purchase wireless
receivers the Norwegian State
broadcasting organisation,
Norsk Rikskringkasting, has not
only provided a battery model
of the " All -People's Set," but
is subsidising batteries.

When taking out a new licence
in such districts the purchaser
is given three coupons which
entitle him to two HT batteries
and one LT battery a year at
reduced prices. A 12o -volt HT
battery which normally costs
the equivalent of 18s. is pur-
chased for 7s. 9d. under this
scheme. The difference in price
is being borne jointly by the
N.R. and the radio industry.

B.B.C. MAN FOR C.B.S.
Tribute to British Television
R. D. H. MUNRO, B.B.C.

Television Productions
Manager, sails on May 4th for
America, where for a period of
at least six weeks he is to assist
Mr. Gilbert Seldes, Television
Director of the Columbia Broad-
casting System, in setting up a
studio organisation in New York
on Alexandra Palace lines.

It -was as an announcer in
Aberdeen that Mr. Munro joined
the B.B.C. in 1926. He came to
London in 1929, where, as pro-
ductions assistant at Savoy Hill,
he was intimately concerned
with the development of multi -
studio production involving the
use of the then unproven
dramatic -control panel.

He co-ordinated the first
" Round the Empire " broadcast
in 1932, and when Mr. Gerald
Cock became Director of Tele-
vision in 1935, he chose D. H.
Munro as Productions Manager.

FROM ALL
QUARTERS

A Royal Customer
HIS MAJESTY KING FAROUK OF

EGYPT, who was presented with
an rr-valve superhet by the
Swedish radio manufacturers,
Aktiebolaget Gylling & Co., of
Stockholm, has placed an order
for a further three similar sets for
the Abdin Palace, Cairo. A
feature of the receiver is that the
tuning dial includes a map of
Europe on which the positions of
the stations are marked, the name
of the station to which the set is
tuned being illuminated.

Broadcasting in the Bahamas
THE old transmitter in the

Bahamas, which was superseded
by the new r -kW medium -wave
statjion, ZNS, at Nassau, which
was opened by his Excellency the
Governor on January 26th, is to
be modified and used for short-
wave transmissions. 'It is in-
tended that eventually the two
transmitters shall radiate simul-
taneously, thus providing a ser-
vice not only for Nassau itself.
but for the Outer Islands.

Anti -Piracy Drive Resuh
DURING the first fortnight of

the anti -piracy drive which
started in Calcutta on February
1st the number of licences issued
by the Calcutta General Post
Office and Sub -Post Offices shows
an increase of Rao per cent. over
the corresponding period last
year.

Call -Sign Number Plates
THE latest manifestation of the

enthusiasm of wireless amateurs in
America is to arrange for their
motor car registration numbers to
be identical with their call -signs.
A Michigan amateur who suc-
ceeded in pursuading the authori-
ties to allot him a motor car
number of this type has set the
example to over five hundred
fellow amateurs who have all ob-
tained official consent to do like-
wise.

Television Stations for U.S.A.
NINETEEN licences to operate

television stations have been
granted in the U.S.A. The
highest power licence is held at
present by the R.C.A. at Cam-
den, New Jersey, which is per-
mitted to operate with a power
of 3o kW on both sound and
vision transmitters. None of the
licensees has yet applied for
permission to sell time to adver-
tisers.

Northern Navigation
RECENT additions to the aids

and safeguards to navigation in
northern waters are six radio -bea-
cons in Norway and two radio-
telephony transmitters on the
Norwegian lighthouses Brem-
stein and Fulehuk. Fifteen of
the proposed twenty-six radio
beacons to be erected in Sweden
have also been completed, and
two lighthouses at Klaipeda
(Memel) and Nidden, Lithuania,
have been equipped with radio
beacons having a range of fifty
nautical miles.

Duddell Medallist
MR. ROBERT W. PAUL,

M.I .E.E., the well-known pioneer
in the manufacture of electrical
measuring instruments, has been
awarded the sixteenth Duddell
medal by the Physical Society.
This medal is awarded to persons
who have contributed to the ad-
vancement of knowledge by the
invention or design of scientific in-
struments, or by the discovery of
materials used in their construc-
tion. Mr. Paul, who is nearly
seventy, is perhaps best known for
his invention in 1903 of the Uni-
pivot galvanometer. He has for
nearly twenty years been associa-
ted with the Cambridge Instru-
ment Company.

Polarised Light Dials
REFERRING to our recent para-

graph on " Multi -band Tuning
Dials: Uses of Polarised Light,"
we are informed by M. Pierre
Hemardinquer, of Neuilly-sur-
Seine, France, that he holds
patents on this subject, the first
of which, numbered 20,955, was
applied for in 1934.

News from China
THE short-wave broadcasting

station XGOY at Chungking,
China, changed its wavelength on
March 21st from 31.58 metres to
25.21 metres (x1.9 Mc /s). News
in English is broadcast each
evening at 11 p.m. G.M.T.

International Exhibition in 1940
AN important International

Communication Exhibition, in
which radio and television will
play a leading part, is being pre-
pared in Cologne for 1940.

Scandinavian SW Tests
THE amateur organisations of

the four Scandinavian countries
are staging a " Team Test " on
April 8th and 9th on 3.5, 7, 14,
28 and 56 Mc / s. Teams of five
operators representing each
country will compete for a chal-
lenge cup and for a special trophy
to be awarded for the best 'phone
results on 56 Mc/s.

Radio Paris
DURING May the new 450 -kW

Radio Paris transmitter at
Allouis will begin testing during
the night.
Aeronautical Telecommunications

A NEW edition (in French) of
the Regulations for the Inter-
national Aeronautical Telecom-
munications Service will shortly
be obtainable on application to
the Air Ministry, Adastral House,
Kingsway, London, W.C. 2. This
new edition will be the January
1st, 1937, edition revised to De-
cember 31st, 1938. The price of
the volume together with the
subscription for the set of amend-
ments as published during the
year will be I.

Suppressing Interference
THE annual cost to the Post

Office of assisting listeners to ob-
tain reception free from interfer-
ence was stated by the Assistant
Postmaster -General in the House
of Commons last week to be ap-
proximately b95,000.

San Francisco Short-wave Station
W6XBE, the G.E.C.'s new

2o -kW short-wave transmitter at
the San Francisco Fair, described
in these pages on January 5th, is
transmitting on 9.53 and 15.33
Mc/s in English, Spanish, Portu-
guese, Chinese and Japanese.

Electron Optics
VISITORS are especially welcome

to the Fourth " Kerr Memorial "
lecture to the Television Society,
which will be given at the Institu-
tion of Electrical Engineers,
Savoy Place, London, W.C.z, at
7 p.m. on Wednesday, April r9th.
The subject will be " Electron
Optics," and the lecturer, Mr.
L. M. Myers, of Marconi's.
Tickets are obtainable from Mr.
G. Parr, 68, Compton Road,
Winchmore Hill, London, N.2r,
or from Mr. J. J. Denton, 17,
Anerley Station Road, S.E.2o.

Miscellaneous Advertisements and
Easter

SLIGHT alterations are necessi-
tated in our printing arrange-
ments with the approach of the
Easter holidays, and miscellane-
ous advertisements intended for
the issue of April 13th must there-
fore be received not later than
first post on Thursday, April 6th. '
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Stage by

Stage

Part IV.-THE FREQUENCY -CHANGER
IN the foregoing parts we have seen how

the signal -frequency circuits and RF
amplifier function in main outline and
we now have to consider the fre-

quency -changer. The purpose of this is
to take the wanted incoming signal, what-
ever its frequency, and provide an output
at a certain desired fixed frequency.

There are two main methods of fre-
quency -changing. The older one is to mix
with the signal a voltage derived from a
local oscillator and to apply the mixture
to a rectifier. The output of the rectifier
then consists of a
current made up of
a large number of
different frequen-
cies, the chief ones
being the input
signal, the local
oscillator and the
sum and differences
of these frequen-
cies. Thus, if the
signal is 1,000 kc/ s
and the oscillator
1,50o kc/s, then the output cpntains in
addition to these, frequencies oP 500 kc/s
and 2,50o kc/s.

The modern method of frequency -
changing is multiplicative, and rectifica-
tion, as such, is not necessary. The signal
and oscillator frequencies are applied to
different electrodes of the same valve in
such a way that the electron stream is
modulated by one before it reaches the
other. The heptode, octode, triode-
hexode and triode-heptode are examples

sists of the wanted signal and its side -
bands and neighbouring signals. It con-
sists, in fact, of everything that passes
through the RF circuits.

Consequently, all these signals appear
transposed in frequency in the output.
Thus, suppose we have a signal on t,000
kc / s with sidebands up to. ± 5 kc/s and
there are other signals on 970 kc/s and
1,04o kc/s. If the oscillator is on 1,450
kc/s, these signals appear in the output
at 450 + 5 kc/s, 480 kc /s and 4to kc/s
respectively. There are also the sum

frequencies a n d

THE frequency -changer is an
extremely important part of a

. superheterodyne, and in this article
some of its characteristics are dealt
with in detail. The oscillator, in
particular, receives considerable

attention.

other unwanted
ones.

The process of
frequency -changing
leaves the fre-
quency difference
between signals the
same but changes
the ratio of their
frequencies. Now,
selectivity in prac-
tice depends very

largely on the ratio of the frequency differ-
ence to the carrier frequency. Obviously,
if the frequency difference is constant the
lower the carrier frequency the greater is
the percentage frequency difference.
Taking round figures, consider the case of
wanted signals on to Mc/s, t. Mc/s and
too kc/s, in each case with another signal
on a frequency to kc/s different. That
is, on to.ot Mc/s or 9.99 Mc/s, Lot Mc/s
or o.99 Mc/s, 110 kc/s or 90 kc/s. The
frequency difference is 0.1 per cent. in the

bour to kc/s away, then to obtain the
same freedom from interference at to
Mc / s (3o metres) the interfering signal
would have to be too kc/s away. At too
Mc / s, however, it need only be L000 c/s
away.

In practice, of course, this is modified
by the fact that it is usually possible to
obtain higher values of Q at high frequen-
cies than at low, so that selectivity does
not fall off as rapidly as one might expect
as the frequency is raised. Nevertheless,
the broad fact remains that the lower the
operating frequency the higher the selec-
tivity.

In very early superheterodynes the in-
termediate frequency was usually 3o -5o
kc/s in order to take full advantage of
this. A low frequency, however, is dis-
advantageous from the point of view of
image interference, which we shall discuss
later, and when the superheterodyne first
became really popular a frequency of Ito
kc / s was generally used. In America,
where there is no long -wave band, the
usual frequency was 175 kc/s.

More recently, and largely because of
the inclusion of short-wave bands, a
higher frequency has become normal prac-
tice. Nearly always the frequency lies
between 450 kc/ s and 470 kc/s, the two

( a ) (c)

Fig. 8.-Three arrangements of the reaction -coil oscillator are shown here. At (a) there is the tuned -grid circuit, at (b) the tuned -anode,
while (c) shows the shunt -fed tuned -anode oscillator.

of modern frequency -changing valves and
are now almost universally employed to
the exclusion of the older type.

In practice, the input to the frequency -
changer is not a single frequency but con -

case of the to Mc/s signal, i per cent. at
Mc/s and to per cent. at too kcis.
So put it another way ; if we have suffi-

cient selectivity at x Mc / s (3oo metres) to
separate the wanted signal from a neigh -

most popular frequencies being 456 kc/s
and 465 kc/ s.

As most of the selectivity is obtained in
the IF amplifier, the selectivity is sub-
stantially independent of the signal-
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frequency and, ignoring the effect of the
two signal -frequencies circuits, the rejec-
tion of an interfering signal is just as good
at. ro Mc/ s as it is at I Mc / s or lower.
This is an impossible result with any other
receiver and is the main advantage of the
superheterodyne. The second great
advantage is that as the IF circuits have
fixed tuning we can use as many as we
like without complicating the operation of
the receiver or
making it unduly
expensive.

It is found in
practice that more
than four tuned
circuits which have
to be adjusted for
every signal is too
costly, and the
general practice is
to use only three.
Even the smallest
superhetero-
dynes have five
tuned circuits in
the signal chain
and large ones have
eight or more.

Comparing
a- superheterodyne
with a straight set,
each having the
same number of
tuned circuits, the selectivity of the former
is greater on all wavebands except the
long. Here it is lower, for the usual inter-
mediate frequency of 465 kc / s is higher
than signal frequency. This is not impor-
tant, however, because the normal super-
heterodyne has more tuned circuits than
the straight set and the signal -frequency
is low enough for even the latter to give
adequate selectivity.

Enough has been said to show that the
superheterodyne has real advantages over
the straight set, and we shall now consider
the frequency -changer itself. This always
comprises two parts-a mixer and an
oscillator-and for these functions two
valves are needed. Usually the two valves
are combined, and in the triode-hexode,
for instance, there are two electrode
assemblies in a common glass envelope.

The Oscillator Circuit

The oscillator is almost invariably a
triode, and as its cathode is common with
that of the mixer, and as it is usually
necessary for one. side of the gang con-
denser to be earthed, there is no real alter-
native to the reaction -coil oscillator. This
is perfectly satisfactory on medium and
long waves, but in comparison with other
circuits has certain disadvantages on short
waves which become more important as
the frequency gets higher. These disad-
vantages, however, only become serious
above about 3o Mc/ s (below io metres).

The general arrangement of the tuned
grid reaction -coil oscillator is shown in
Fig. 8 (a) and the tuned -anode circuit at
(b). It will be observed that in the
triode-hexode the grid of the triode section

is internally connected to one of the grids
of the hexode section, usually called the
injector grid. For proper frequency -
changing a certain amplitude of oscillator
voltage is needed on the injector grid and
hence on the triode grid. The voltage
required varies with different valves but
usually lies between 6 volts and 20 volts.

Now, a bigger voltage can be developed
across a tuned circuit than across an un-
tuned coil, and it is, consequently, easier

Fig. 9.-The skeleton circuit of the receiver

governed primarily by the valve and the
dynamic resistance of the tuned circuit,
assuming constant coupling. The dynamic
resistance varies appreciably with fre-
quency, and as a consequence special
steps are often taken to keep the ampli-
tude constant.

One of the most effective is to shunt the
tuned circuit with a resistance, for this
greatly reduces the variations in the
dynamic resistance although it reduces its

absolute magni-
tude. In the shunt

as so far discussed is shown in this diagram.

to obtain a large voltage on the grid with
the tuned -grid than with the tuned -anode
oscillator. There are, however, certain
small coupling effects between the triode
grid and the signal grid of the hexode,
due partly to small capacities and partly
to space charge in the valve. This un-
wanted coupling makes the initial adjust-
ments more difficult because they are no
longer independent of one another and,
more important, it increases the liability
of the oscillator to drift in frequency.

The tuned -anode oscillator is better be-
cause the tuned circuit is only coupled to
the grid of the triode by the reaction coil
and it is thus more loosely coupled to the
grid. There is, consequently, less inter-
action, and frequency drift is smaller.

Whether or not it is possible to obtain
sufficient oscillator amplitude with tuned
anode depends on the coils and the valve.
The difficulties are greater on short waves.
In general, it is quite possible to use tuned
anode with coils of average efficiency pro-
vided that the set is not required to
tune to too low a wavelength, that
the valve does not require too great
an oscillator amplitude and that the
triode section has a high mutual conduc-
tance. With a suitable valve it is quite
satisfactory down to 15 metres, or even
lower.

The precise circuit of Fig. 8 (b) is not
used because it is generally necessary for
one side of the tuning condenser to be
earthed, as it is one section of a ganged
assembly. The, tuned circuit is more often
shunt fed, as in (c).

It is desirable that the amplitude of
oscillation should be substantially constant
at all frequencies. The amplitude is

feed circuit of Fig.
8 (c) the anode
feed resistance R
performs this func-
tion in some de-
gree as well as
forming a DC
path for the- anode
current. Add
tional damping
may be necessary
on some or all
bands, and this
can be provided by
a resistance
directly in shunt
with the tuned cir-
cuit.

Another com-
monly used method
is to insert a re-
sistance in series

with the reaction coil, between this coil
and C2. In conjunction with the input
capacity of the valve this resistance forms
a kind of potentiometer by means of
which the reaction .coil is coupled more
loosely to the valve, The input impedance
of the valve falls with increasing fre-
quency and the reaction coil becomes more
loosely coupled.

This is a valuable property because the
dynamic resistance usually rises towards
the high -frequency end of a band and the.
amplitude of oscillation increases. By in-
serting a resistance in series with the reac-
tion coil an opposite effect is introduced
and the two tend to compensate one an-
other.

On the medium- and long -wavebands
resistances of 200-3,000 ohms are com-
monly used, the optimum value being
found by trial to suit valve and coil. On
short waves this system is less valuable
because it is difficult to obtain a suitable
value of resistance. The valve input im-
pedance is much lower and the series re-
sistance must also be lower ; values of the
order of 10-50 ohms are of ten necessary,
and these are difficult to obtain in com-
pact and inexpensive form with low induc-
tance and capacity.
_ On short waves, therefore, it is often

better to dispense with a series resistance
and 'to shunt the tuned circuit with a re-
sistance in order to even up the amplitude
of oscillation. The adjustment for even
amplitude must be done experimentally,
and it is fortunate that the grid current of
the oscillator gives a ready check on the
amplitude.

The current can be checked by insert-
ing a low -range milliammeter in series
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The Modern Receiver Stage by Stage-
with the grid leak R2, naturally at the
" earthy " end-and the amplitude of
oscillation is nearly equal to 1.2 times the
product of the current (amperes) and the
resistance of R2 (ohms). Constant current
indicates constant amplitude.

The circuit of the receiver as we have
so far discussed it is shown in Fig. 9. The

Test Report

main characteristics of the two signal fre-
quency and the oscillator circuits should
now be clear. The three tuning con-
densers are ganged for operation by a
single control, and the coils are arranged
so that they can be replaced by others for
covering different wavebands. The gang-
ing and switching will be our next
considerations.

G.E.C. MODEL BC 4050
Table (4 ValvesModel Superhet
Mechanical Press -button Tuning.

THIS receiver is the AC model in
a new series which has been pro-
duced to provide the benefits of
push-button tuning in a chassis

of good all-round performance at a
reasonable price. Mechanical press -
button control rotates the main tuning
condenser to the required setting on each
button. Slightly more effort is required
to operate the buttons than in a switch -
controlled system, but in this particular
receiver the difference is hardly noticeable.
On the other hand, one has the satis-
faction of seeing the pointer rotate to its
new position when a button is pressed
and of being able to check the identity of
the station from the dial.

Circuit.- A single tuned circuit
precedes the triode-hexode frequency
changer. The usual band-pass filters
precede and follow the IF stage, which

+ Rectifier) with
Price 10 guineas

operates at 456 kc / s. A double -diode -
triode serves as signal rectifier, first audio
amplifier, and AVC rectifier. AVC is
applied to both frequency changer and
IF amplifier on medium and long waves,
and on the IF amplifier only on short
waves- The AVC delay is reduced on
the short-wave range. Resistance -capacity
coupling is employed between the first
audio amplifier and the tetrode output
valve. Additional RC filters are included
to lift the bass and treble response. A
continuously variable tone control is con-
nected across the anode circuit of the
output valve. The mains transformer is
fitted with an electrostatic screen between
primary and secondary.

Performance.-On medium waves
the range and selectivity easily reach the
standard expected of a folir-valve super-
heterodyne. The signal-to-noise ratio on

short waves is as high as one has a right
to expect from a set without a' stage of
RF amplification. There are no self -
generated whistles due to second -channel
interference or oscillator harmonics on
medium and long waves. Overloading of
the frequency changer may occur if near
to the local station, but an alternative
aerial tapping has been provided to over-
come this difficulty.

The long -wave performance both as
regards range and selectivity is unques-
tionably above the average. Reception is
quite free from the " mush " often asso-
ciated with this range, and the German
long -wave transmitter, which is usually
inextricably sandwiched between Droit-
wich and Radio -Paris, stands clear of its
neighbours with but a trace of sideband
interference, which is easily dealt with by
the tone control. The volume is com-
parable with that from Radio -Paris.

Selectivity on medium waves in terms
of practical results is equivalent to the

WAVERANGES

Short - - 16.5-50 metres
Medium - 192 - 550 metres

Long 1,000 -2,000 metres

loss of one channel on either side of . the
local station (London Regional at 15
miles).

The short-wave range will always pro-
vide good entertainment from the Euro-
pean transmitters, and from America
whenever the conditions make reception

STATION
BUTTONS

VOLUME

WAVERANGES

ON -OFF
TONE

LOCKING SPINDLE

FRICTION TUNING DRIVE

RECTIFIER U5

OUTPUT VALVE KT6I

TUNING

SIGNAL RECTIFIER AVC RECTIFIER
AND Ist AF DH63

FREQUENCY CHANGER
X41

IF AMPLIFIER KTW6I

PICK-UP
EXT LS

MAINS VOI TAGE ADJUSTMENT

AERIAL

EARTH

Arrangement of controls and layout of valves and terminal panels in the G.E.C. Model 405o.
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G.E.C. Model B.C. 4050-
worth while. When the American stations
are too weak for this set they would have
a very poor signal-to-noise ratio on a more
powerful receiver. The slow-motion ratio
of the manual tuning control is just ade-
quate for short-wave requirements, but it
is a little tiring to have to keep the knob
depressed during tuning operations if one
wishes to indulge in a general search of
the scale.

The electrical filters which have been
included in the circuit to lift the bass and
treble are effective in providing a tonal
balance which can be readily adapted to
suit the requirements of each waverange
and all types of programme. On medium
waves a reduction of high note response
seems called for, but on long waves the
full treble response just compensates for
the effects of the good selectivity on this
range. The loud speaker is a good one
with a full-bodied response. Overload-
ing in the output stage is marked by a
sudden deterioration of quality when the
permissible limits of power handling have
been overstepped, which is preferale to
the incipient distortion which often sets in
as the upper limit is approached. The
receiver is at its best on organ and orches-
tral transmissions in which a broad tone
predominates. Speech should be kept at
a natural level to avoid over -emphasis of
the low frequencies.

Constructional Features.-The
moulded bakelite cabinet has a durable
polished finish and is of pleasing propor-
tions. Indirect illumination is provided
for the rectangular tuning scale and a
pointer of shapely profile combines the
rigidity called for by the mechanical
press -button action with high reading
accuracy.

Wilrfd,@OM
Niafilt

ease and comfort of operation.
Access to the tuning mechanism and

the underside of the chassis may be
effected by removing a plywood panel
from the base of the cabinet.

Sensible large -diameter screw terminals
are provided instead of the usual pressed
sockets for pick-up and extension loud
speaker leads.

Summary.-Standard 4 -valve super-
heterodyne performance on short and

MARCH 23rd, 1939.

medium waves with complete freedom
from whistles. Long -wave performance
well above average. Quality of repro-
duction has a full-bodied tone not usually
met with in table model receivers.
Mechanical tuning device gives advan-
tage of push-button station selection
without the complication of separate
tuned circuits. No restrictions as to
wavelength or even waverange of station
allocated to any given button.

RANDOM RADIATIONS
By "DIALLIST "

The Glad Spring
" THOUSANDS of new vacuum cleaners

will soon be put into use by house-
wives for their spring cleaning," says a news-
paper columnist. Fine for the housewives
who use them, but not quite so fine for lis-
tening enthusiasts who happen to be neigh-
bours of any of them-assuming, that is,
that the said vacuum cleaners are not inno-
cent of radiating interference. What an
amazing people we are ! It's years now
since man-made interference began to be
really serious. We didn't nip the thing in
the bud, as well we might have, but just sat
down to see what would happen. Matters
grew rapidly worse and worse until from all
sides came listeners' complaints of spoilt
reception. Then The Wireless World urged
that a committee should be appointed by
the I.E.E. to enquire into the matter.

Hastening .Slowly
The Committee met and set about tack-

ling the job seriously. For months and

POWER RECTIFIER
U 50

X 41 KTW 61 DH 63 KT 61
SIGNAL RECT.

FREQUENCY INTERMEDIATE 1 a AUDIO OUTPUT
CH ANGER AMPLIFIER AMPLIFIER STAGE

A V C RECT.

PRESS - BUTTON TUNING
MECHANICAL ON

TUNING CONDENSER INTERMEDIATE
FREQUENCY

456 k cis

EXTENSION SPEAKER
IMPEDANCE

2 TO 4 OHMS

Schematic circuit diagram of the G.E.C. Model 4050.

The press -buttons are arranged in two
ranks, the top row for stations and the
bottom row for waverange and on -off
switching. Stations can be allocated in
any ratio between medium and long
waves, but it is necessary to operate the
waverange controls for press -button as
well as manual tuning. The mechanism
is of the double rack and pinion type.
Slight lateral play has been allowed to
each button ; this gives the necessary lati-
tude for fingers above the average in
thickness and generally adds to the

months it thrashed out the question from
every possible angle. It produced an admir-
able report recommending legislation. That
was a long time ago, and absolutely nothing
has materialised. The Post Office, which re-
ceives tens of thousands of complaints
about interference in the course of each year,
does its best by investigating each of them
and suggesting remedies. But it can merely
advise or persuade ; it cannot compel anyone
to do anything. We were told that legis-
lation on the subject would come soon ; the
chaotic mass of existing wireless telegraph
acts was to be swept away and an entirely

new Wireless Telegraphy Bill presented to
Parliament without delay. We haven't had
that Bill, but we have had, and still are
having, delay. Meantime, in the reports of
electric supply undertakings all over the
country we read that thousands and
thousands of new homes have been given
mains supplies during the preceding twelve
months. In these homes, as well as in those
which already had mains supplies of elec-
tricity, domestic appliances that radiate
fiercely are being installed in immense quan-
tities, and there is no official word warning
householders against doing so.

Making Things Worse
The longer we put things off the more

difficult it's going to be to solve this already
thorny problem of man-made interference.
You can't suddenly make it illegal to sell,
buy or operate interfering apparatus. If
you tried to do so there would be a terrific
outcry on the plea of hardship from all con-
cerned. Hence, when legislation on the sub-
ject is eventually framed, it will undoubtedly
have to allow a period of grace, and I shall
be very much surprised if that period isn't
at least three years for domestic appliances,
and probably longer than that for heavier
machinery. France, Germany and other
countries took the bull by the horns long
ago by making laws against interference,
which seem to work pretty satisfactorily.
There can't be any question that the preva-
lence of interference in this country is largely
responsible for the fact that the reception
of short-wave broadcasting hasn't become
more popular as a hobby ; nor is there the
least doubt that it is applying the brakes to
television. I know that if you care to spend
several pounds in installing anti -interference
devices you can in most instances get rid
of a large percentage of man-made interfer-
ence ; but that's no proper way of tackling
the problem.

Not in the Lists
RAVE you, I wonder, come across a

transmission from an American General
Electric Company's station which doesn't
appear in any list of short-wave stations
that I've seen? This is W6XBE of San
Francisco, which is being operated in con-
nection with that city's Treasure Island-
Golden Gate International Exhibition. The
station is rated at 20 kilowatts, though the
effective carrier power of its beamed trans-
missions is claimed to be zoo kilowatts. It
operates on WzXAD's 15.33 megacycle
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Random Radiations-
(19.57 metre) channel between 4 a.m. and
7 a.m. and between 3.30 p.m. and 7 p.m.
Pacific Standard Time. So vast is the North
American continent that Pacific Standard
Time is eight hours behind that of Green-
wich (in the extreme west of Alaska it's
eleven hours behind), so that 4 am. to 7 a.m.
P.S.T. corresponds to noon to 3 p.m.
G.M.T., and 3.3o to 7 p.m. P.S.T. to
11.3o p.m. to 3 a.m. G.M.T. If, therefore,
you find an American station at work on
the channel mentioned during these hours,
it's not W2XAD, but W6XBE.

Problematical
Whether or not these transmissions have

been heard in this country I don't know ;
I've tried for them without success. You
see, the earlier one is directed towards
Asia, the bearing of the middle of the beam
being 54 deg. west of true north from San
Francisco, and the second is directed
towards. South America on a bearing 54 deg.
east of true south. Neither of the corre-
sponding great -circle courses passes over this
country. If either of the transmissions is
received at all, it must come the long way
round the world. I tried on the day that
this note was written for the earlier trans-
mission with a big communication receiver
containing two RF and three IF stages.
With the beat -frequency oscillator in use a
weak carrier could be found on 15.33 mega-
cycles, but no modulation whatever could
be detected. The signal, anyhow, was so
feeble that it produced no discernible move-
ment of the needle of the delicate tuning
meter.

Up the Garden
It happened that I had a friend with me

whilst making this trial on the 15 -mega-
cycle band, and when W6XBE couldn't be
found I turned the band -spread knob to see
whether anything else was to be heard from
the United States. Close to WIXAL's usual
setting I came across something of outstand-
ing merit ; so good, that we both agreed that
we'd never at any time heard anything
better from America-strong, clear, no trace
of fading or atmospherics. It was a kind of
feature programme, describing an aero-
plane flight from New York to the Pacific
Coast. I diagnosed it as a propaganda pro-
gramme for American air lines, probably sent
out by one of the Radio City transmitters.
It went on so long that my friend had to
go before the call -sign came through, but I
waited eagerly for it. When it did come I
got a bit of a shock. " That," said a B.B.C.
voice, " was a recorded programme ' Coast
to Coast.' The next item in transmission
No. 2 is Johann Strauss." I had been lis-
tening to GSI. I wonder in how many logs
that " Coast to Coast " item will figure as
having been received direct from WIXAL?
Probably in a good many, for it was in two
at least of the Empire transmissions.

The Oscillograph in Servicing
A N interesting folder, " The GM3155 at
Cl Work," has been prepared by The Mullard
Wireless Service Co., Ltd., to illustrate some
of the applications of their latest oscillograph in
tracing obscure faults in receivers.

By means of a series of photographs the
cause, of an unusual form of overload diktortion
is tracked down and shown to be parasitic
oscillation on one half -cycle due to an open
circuit on the tone connector circuit. The
sequence of three checks which narrowed down

the search are described and make interesting
reading.

This is a fault which would have been impos-
sible or at least have taken considerable time
to locate by ordinary meter methods and is a
good example of the value of an oscillograph to
the serviceman.

Actual photographs of oscillograms also illu-
strate the use of the oscillograph in circuit
alignment and in the examination of the wave-
form of television time bases. An interesting
wave is one showing 'a ripple due, to sound
channel interference on the double peaked
resonance curve of a tuned circuit.

Television Programmes
Sound 41.5 Mc/s Vision 45 Mc/s

An hour's special film transmission in-
tended for demonstration purposes will be
given from 11 a.m. till 12 noon each week-
day. The National or Regional programme
will be relayed on 41.5 Mc/s from approxi-

mately 7.45 to 9 p.m. daily.
THURSDAY, MARCH 23rd.

3, Eric Wild and his Band. 3.30, British
Movietonews. 3.40, 227th edition of Picture
Page.
9, " Dance Without Music," a play based upon
episodes in the life of Jack Sheppard, by Mervyn
Mills. 9.50, Gaumont-British News. 10, 228th
edition of Picture Page. 10.30, News.

FRIDAY, MARCH 24th.
3, Gaumont-British News. 3.10, Grand
National Commentary. Viewers will see a plan
of the course. 3.30, Vanity Fair-fashion
parade. 3.45, Marcel Boulestin describes

Rouget Marseillaise "-a national dish. 4,
Charles Heslop-" In the Barber's Chair."
9, Marcel Boulestin. 9.15, Vanity Fair. 9.30,
" The Switchback," a comedy by James Bridie.
11, News.

SATURDAY, MARCH 25th.
3-4.15, The Vic -Wells Ballet presents " The
Sleeping Princess," based on the fairy tale by
Perrault. The music by Tchaikovsky. Narra-
tion by 'Elizabeth Cowell.
9, Trudi Binar in Cabaret. 9.30, Gaumont-
British News. 9.40, " Anglais-Francais ; a
battle of wits refereed by E. M. Stephan.
10.10, " joie de Vivre "-Cartoon Film. 10.15,

-Eric Wild and his Band. 10.45, News.

SUNDAY, MARCH 26th.
3, Roland Smith --coloured bass baritone.
3.10, Cartoon Film. 3.15, " Graveyaid of
Ships "-Film. 3.25, Animal Cartoons , by
Arnrid Johnson. 3.35-4.5, Television Surveys,
No. 7, Dinghy Sailing, O.B. from the Ranelagh
Sailing Club at Putney.
8.50, News. 9.5, Oliver Goldsmith's play
" She Stoops to Conquer." 10.35-10.45, Jean
Cohn and the B.B.C. Television Orchestra.

MONDAY, MARCH 27th.
3, Charles Heslop ,in " Pick -Me -Up," with
Phyllis Monkman and Queenie Leonard. 3.35,
British Movietonews. 3.45, Talk by Reginald
Arkell. 3.55, Cartoon Film.
8.15, " Magyar Melody," O.B. from His
Majesty's Theatre. 11.30, News.

TUESDAY, MARCH 28th.
3-4.30, " The Switchback " (as on Friday at
9.30 p.m.).
9, La Chauve Souris. 9.30, British Movietonews.
9.40, " Leviathan "-a survey of sea' monsters.
10.20, 'Cartoon Film. 10.25, " Graveyard of
Ships "-Filth. 10.35, Talk by Reginald
Arkell. 10.45, News:

WEDNESDAY, MARCH 29th.
3, O.B. of Boat Race training. 3.10-4, " Dance
Without Music " (as on Thursday at 9 p.m.).
9, Gaumont-British News. 9.10, " The Sleeping
Princess " (as on Saturday at 3 p.m.). 10.25,
News.

The Wireless Industry
ANEW company, Electronic Engineering

Services, Ltd., Swakeleys Road, Ux-
bridge, Middlesex, has been formed under the
chairmanship of Mr. W. J. Brown, B.Sc.,
A .M.I.E.E., M.Inst.R.E., to give engineering
service in connection with the use of certain
American products. The company is the sole
agent in this country for " Ohmite " resist-
ances, and other, products handled include
" Gammatron " valves, " Guardian " relays
and the Tobe-Deutschman " Mu -Switch."

0=-
The- Edison Swan Electric Co., Ltd., have

installed their " Loudspeakerphone " inter-
communication system in fourteen branches c,f
the Hull Co-operative Society.

<>
The range of T.C.C. multiple wet electro-

lytic condensers now includes triple types and
the dual type has been released for the retail
market.

<c>.

We have received from Standard Telephones
and Cables, Ltd., illustrated pamphlets' giving
summarised characteristics of " Standard
Radio " aircraft, equipment, the new IokW
medium -wave broadcast transmitter, the omni-
directional radio beacon and the types RMX-t
and RIMY -I general purpose short-wave and
long -wave receivers.

-(>
A new list of replacement chassis and a

descriptive leaflet of the Trophy 8 communica-
tion receiver have been issued by the Peto
Scott Co., Ltd., 77, City Road, London,
E.C.r.

"Designing an Individual Receiver"
Switching Relay : Output Grid Circuit

IN the circuit diagram illustrating this
article (published in our issue of March 9th)

a relay marked " R " was shown. This relay
was developed by the author for his own use,
and switches the set on and off from the ex-
tension points. It had to be wired between
one speaker terminal and the lead sheathing
of the twin extension wire, the sheath being
earthed. As it was desirable that in the event
of trouble the relay could be cut out of action,
this was, if possible, to be performed by the
speaker control switch. The main contacts of
the relay were permanently connected across
the set main switch.

It should be added that an unfortunate but
fairly obvious error occurred in the part of the
diagram showing the push-pull output stage.
The 450 -ohm bias resistance should be con-
nected between the slider of the 3o -ohm
Potentiometer and the earth line, while the
junction point of the o.25-megohm grid
resistances should be joined directly to the
earth line.

HENRY FARRAD'S SOLUTION
(See page 278)

HENRY FARRAD suggests that he goes
right ahead and gets a 1.3 ratio coil. For

Mr. Myecrowe has apparently overlooked
the fact that the waveband to be covered
by the coil is not 192 to 26, metres, but 148
to 187, which requires a ratio of only 1.26.
The permeability trimmers are, of course,
used for the oscillator circuits ; their con-
stancy of inductance would be wasted on
the relatively non -critical preselector cir-
cuits. The frequency band to be covered is
1,56o to 1,149 kc /s, and, assuming an IF of
460 kc /s, this requires the oscillator to tune
from 2,020 to 1,609 kc /s, or 148 to 187
metres, as stated above. The full 1.3 ratio
might be disposed over the range 2,05o to
1,590 kc /s to allow some margin at each
end.

Whether Mr. Myecrowe will find any sta-
tion in the 1,500 to 1,56o kc/s band worthy
of being set up on a push-button remains to
be seen, of course.
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UNBIASED
By FREE GRID

Wireless Manufacturers
Vindicated

WHATEVER may be said of me in
my obituary notice, I think that

both my friends and my enemies will
agree that I have always endeavoured to
be just to all men, even to wireless manu-
facturers, whom I have been compelled
in the interests of my readers to take to
task from time to time. It is, therefore,
with pleasure that I respond to the invita-
tion extended to me by one of our largest
set -makers to place on record the strenu-

Manufacturers' research department.

ous efforts which the research depart-
ments of all big wireless manufacturers
make to improve their wares by keeping
a strict eye on all the latest gadgets and
vying with each other to be the first to
incorporate them in their sets.

According to this manufacturer's state-
ment, an elaborate report has recently
been presented to him by his research
department, from which it appears that
American midgets occasionally get very
hot, with the result that the wax with
which the coils are impregnated melts
and drips into the vanes of the tuning con-
densers where it congeals, and, in the
words of the report, " this is apt to cause
a serious loss of efficiency." Doubtless
all of you can see as clearly as I can that
only men with first-class brains capable
of such superlative efforts of observation
and deduction are required in these
research departments, and so there is no
chance of you or I getting a job there.

But this is not all. The world-famous
American engineers who designed these
sets so marvellously to serve the dual pur-
pose of wireless receivers and portable
cooking stoves are not content to let this
sort of thing continue. Unlike you or I
who, with our common third-rate brains,
would have suggested better ventilation,
thus restricting the usefulness of the set
as a cooking stove, these great designers
have devised a cup, fitting just below the

coils, to collect the melting wax and to_
prevent it dripping into the vanes.

Unfortunately, however, like so many
American inventions, the job is really only
half done, and it has been left to British
manufacturers to get on with the job of
inventing some method by which the cup
can be caused automatically to pour the
wax over the coils again. To my mind
the solution is simple, and I cannot think
what our British designers are boggling
at. I should solve the problem by
arranging that when the weight of the
wax gathered in the cup exceeded a cer-
tain value, it closed an electric contact
which would have the effect of starting
up a small electric motor to raise the cup
and tip it upside down over the coils.

This would not, at any rate, be any
more complicated than the practice of the
makers of some AC/ DC sets who, instead
of using a mains -voltage dial light, use a
low -voltage one in series with the valve
heaters, and then put an elaborate
thermal -delay switch in shunt with it to
prevent it being burnt out by the rush of
current when first switching on.

Stand-by Crystal Sets-
ISEE that somebody has raised the

question of the necessity of every
household having a crystal set as a stand-
by in case the power stations were put out
of action in a national emergency. This
is an excellent idea for those who are
within crystal -shot of a broadcasting
station. Those outside it would be better
served by having an ordinary battery set
and a hand or pedal -operated generator
to charge the LT battery in case the
power supply to the local charging station
was cut off. HT would, of course, be
supplied ,from the LT battery by means
of a vibrator.

High Jinks in Holland
ON my way back from Scandinavia

the other day after my recent unfor-
tunate motoring mishap, I decided to
journey via Germany and Holland as I
wished to call on a Dutch friend of mine
in Amsterdam. On arrival at the Dutch
frontier I stopped to change from German
into Dutch costume, as I have always
believed in the old maxim, " When in
Rome, do as Rome does," although I
must admit that, on occasion, this prac-
tice of mine has caused me some embar-

rassment, as things get a little difficult in
places like Samoa, where a string .of beads
is considered the hallmark of good taste,
anything more being thought ostentatious
and vulgar. -

As some of you may know, a very
common  sight in Holland is the unobtru-
sive little mirror set in the roof of the
porch at such an angle that a person in
the front room can, without being seen
himself, see a reflection of the caller's face
As I stood waiting on my friend's door-
step, I glanced up towards the mirror, but
to my astonishment its place had been
taken by a cathode-ray tube, and it sud-
denly struck me that my friend, who is
a kind-hearted man, must have installed
a television set to enable his callers to
while away the time while they cooled
their heels on his doorstep. Unfortu-
nately, no picture was visible, and think-
ing that a fault must have developed in
the gear, I walked to the front gate and
rolled along a big Dutch cheese which
was propping it open, my object being to
stand on it, so that I could diagnose and
remedy the trouble in the set, as the Dutch
are a slow -moving people and I realised
that I should have some time to wait.

Unfortunately, however, Dutch cheeses,
being spherical in shape, are most difficult
objects to stand on, and as my friend's
wife opened the door I was involuntarily
precipitated violently into her arms, a
state of affairs which might well have led
to scandal in a country like Holland,
where the matrimonial tie is regarded
very seriously. However, all's well that
ends well, and after apologies had been
made and accepted, my friend and I
turned to the more serious matters of life
and started to discuss wireless and tele-
vision.

To my surprise the installation over the
porch was not, as I had thought, a tele-
vision receiver but a transmitter. My
friend had, he said, been suddenly struck
with the incongruity of using a mirror for
viewing Eris visitors in these days of tele-

Precipitated into her arms.

vision and had replaced it by a televisor.
This not only made him the envy of his
neighbours, but enabled him to view his
intending visitors from the comfort of his
bed or his armchair or anywhere else in
the house, without the necessity of going
to the window of the front room in
order to see the mirror and give his
visitors the once-over .before opening the
door.
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Readers' Problems
A Selection of Queries dealt with by the Information Bureau, and chosen

for their more general interest, is published on this page.

Choosing a Microphone
Transformer

IT is desired to match a moving coil micro-
phone' to the input valve of an 'amplifier

and our enquirer :wishes to know how to
obtain the ratio of the microphone trans-
former. The impedance of the speech coil
is stated to be 7.5 ohms.

There are several ways in which this can
be done, and one which gives quite satis-
factory results is to load artificially the
secondary of the transformer by a resist-
ance of known value. It can then be
regarded as a loaded transformer and the
ratio calculated from the input and output
load impedances.

If, for example, a resistance, which can
conveniently be a volume control, of 50,00o
ohms be used the problem resolves itself
into matching 7.5 ohms to 5o,000 ohms,
and making the impedance of the secondary
winding high compared with the load resist-
ance. About two to three times at a fre-
quency of 5o c /s would serve for most pur-
poses. This would mean a secondary in-
ductance of about 400 henrys.

The ratio is then calculated by dividing
the secondary load by the primary load, the
microphone impedance in this case, and tak-
ing the square root. The ratio will be
found: to be r to 81.7 ; a 1 to 8o ratio would
answer quite well.

Metres to Kilocycles
SOME who have been accustomed to think

of the relation of one station to another
on the dials of their receivers by the respec-
tive wavelengths employed will doubtlessly
find it a little difficult at first to fall in line
with the suggestion made in the Editorial
Comment in our issue of March 2nd last to
think in terms of frequency. A few have
actually enquired for a simple conversion
formula and an explanation of the relation-
ship between wavelength and frequency..

It -is often taken for granted by the more
enlightened that such matters are too
obvious to justify a description, but for the
benefit of those who have asked for a little
assistance, we give the following explana-
tion.

Wireless waves have a velocity of 300
million metres per second, so that if the
wave is one metre -long 3043' million com-
plete waves, or cycles, will appear at any
given point in space each second. The fre-
quency would thus be stated as Soo million
cycles per second, or for convenience 300
megacycles per second., which is contracted
to 300 Mc /s.

Dividing the velocity of propagation by
the wavelength in metres gives the fre-
quency in cycles per second, a kilocycle is
one thousand cycles and a megacycle one
million cycles per second. A r,000 -metre
wavelength is thus 300,000 c /s or Soo kc/s.

The point that may at first cause a little
confusion is that whereas one was accus-
tomed to associate the longer wavelengths
of any broadcast band with the higher scale
readings on the dial it will have to be re-
membered that the high frequencies now fall
at the lower scale readings. The correct
thing to do would be to change the dial for
one on which the engraved scale, if one is

used, reads from right to 'left. Low fre-
quencies would then be related to low num-
bers and the higher to the larger numbers
on the scale.

Energising 1,500 Ohms LS Field
from P -P QA

A READER wishes to know if a loud
speaker with a field resistance of

1,500 ohms, and which requires only 6o mA,
can be used With our Push Pull Quality
Amplifier and how it should be connected.

In the original amplifier the loud speaker
field winding formed part of the HT smooth-
ing circuit, and it dropped 150 volts with
120 mA flowing through the field. This
voltage must be dropped across any field
winding used to replace it and provision has
to be made to pass 120 mA.

If a resistance of 1,5oo ohms is joined in
parallel with our reader's field the two will
pass 120 rnA, but the combination will drop
'go volts only. A resistance of 500 ohms
will now have to be connected in series with
this combination to bring the total resistance
up to 1,250 ohms. By shunting the field
with a 1,5oo ohms resistance it will nbt now
contribute very much to the smoothing, but
this will not matter if an additional smooth-
ing choke is included for the earlier valves

Method of energising a 1,50o ohms 6o mA
LS field winding from the Push Pull Quality

Amplifier.

in the amplifier, as was the case in the
original' model. When this choke is omitted,
however, as it has been in some similar am-
plifiers, a smoothing choke of 500 ohms, or'
alternatively one of lower DC resistance
with a fixed resistance in series as shown in
the figure here, should be employed.

Club News
Exeter and District Wireless Society
Headquarters: Y.W.C.A., 3, Dix's Field, Southernhay,

ENeter.
Meetings: Monday at 8 p.m.
Hon. Sec.: Mr. W. J. Ching, 9, Sivell Place, Heavitree,

Exeter.
At the meeting held on March 13th Mr. W. S. Pyrah

lectured on " The Manufacture of Starter Batteries."
This was followed by a film of a tour round the works
of Joseph Lucas, Ltd.

On March 27th the Society's amplifier. which has
been reconstructed by Mr. C. J. Pottlter, will be tested.

Brentwood Amateur Radio Society
Headquarters: " Old Basing," Alwyne Avenue, Shen -

Held, Essex.
Meetings: First and third Thursdays of each month.
Hon.. Sec.: Mr. B. A. Pettit, " The Laurels," Worrin

Road, Shentield, Essex.
Recent activities have included a talk on DF and

lectures by representatives of It. A. Rothermel and Co.,
Ltd., and the Edison Swan Electric Co., Ltd., on their

firms' productS. Future activities include a visit to the
Ongar statfon and a practice OF field day with the
Romford and District Radio Society. rt is intended to
hold DR te,.1.- throughout the stnnmer, some of them
in conlimetiim with other Essex societies.

Ilford and District Radio SocietIr
Headquarters: St. Albans Church Room, Albert Road,

Ilford. Essex.
Meetings: Thursdays at 8 p.m.
Hon. Sec.: Mr. C. E. Largeu, 44, Trelawney Road, Bark-

 Mashie, Ilford, Essex.
We have received a copy of the " Bulletin," a maga-

zine published periodically by, the Society.
Recent activities have included lectures by repre-

sentatives of several well-known firms, including Edis-
swan, T.C.C. and Haynes Radio. The programme for
the immediate future is as follows:-

March 3001.-Lecture by a representative of the
Tungsram Electric Lamp Works.

April 6th.-Informal meeting.
April 13th.-Transitiitter' demonstration by Mr. E. G.

Cue.April
20th.-Demonstration by Mr. H. T. Stott.

Surrey Radio Contact Club
Headquarters: 74, George Street, Croydon, Surrey.
Meetings: First Tuesday in the month at 8 p.m.
Hon. Sec.: Mr. A. B. Willsher, 14, Lytton Gardens,

Wallington, Surrey.
The club held its annual general meeting on March

14th. It is regretted that owing to an increase in ex-
penditure the club's subscription has had to to raised.
It has been decided, however, that this may be paid
in two half -yearly instalments. At the conclusion of
the meeting Mr. Billingshurst gave a talk on portable
midget receivers..

We are compiling a register of wireless clubs
and societies and should be glad if secretaries
who have not communicated with us recently
will let us know if any alteration has been
made in the particulars concerning their club.

Cardiff and District Short-wave Club
Headquarters: Toe It Rooms, Crown Court, Diik,'treet,

Cardiff.
Meetings: Thursdays at 8 p.m.
Hon. Sec.: Mr. H. H. Phillips, 132. Clare Road. cardiff.

c have received a copy of the- " News Iteel," a
magazine published periodically by the Society. The
Society, which has now entered upon its fourth year,
has been exceptionally active during the past few
months. The annual supper and social evening is being
held to -night, March 23rd, at the Philharmonic Hotel,
Cardiff. Tickets cost 2s. each. Evening dress will not
be worn.

March 30th.-Ainual general meeting.
April 13th.-R.S.G.B. night.
April 270.-PrOgramme to be arranged.
May lltii.--R.S.G.B. night.
May 25th.-Discussions on the National Field Day

schedules.

Croydon Radio Society
Headquarters: St. Peter's Hall, Ledbury Road, South

Croydon. Surrey.
Meetings: Tuesdays at 8 p.m.
i-ion. Pub. Ste.: Mr. E. L. Cumbers, 13, Campden Road,

South Croydon. Surrey. -

At the last meeting a demonstration of high quality
was given by the chairman, Mr. P. G. Clark.

The iinunal general meeting will be held on March
28th, after which a series of 10 -minute talks will be
given by members.

Slough and District Short-wave Club
Headquarters: 35, high Street, Slough, Bucks.
Meetings: Alternate Thursdays at 7.30 p.m.
Hon. Sec.: Mr. R. J. Sly, 16, Buckland Avenue, Slough,

Bucks.
At the last meeting VP6AH, who is in this country

on a short visit, gave a talk on the conditions in his
home country, Barbados. At the next meeting a talk
will be given by 03/111 on ' Microphones and Ampli-
fiers."

Hoddesdon and District Radio Society
Headquarters:iHeadquarters: Blairgowrie, Station Road, Brexbourne,

Meetings: Second and fourth Wednesdays in the month
at 8 p.m.

Hon. Sec.: Ma. T. Knight, Caxton House, DWI Street,
Hoddesdon, Herts.
The Society ask us to announce that their transmit-

ting station, 05H0, operates at 11 a.m. on Sundays,
on the 1.7 megacycle band. It is also licensed for 7,
14, 28 and 56, megacycles. This summer it is hoped
to increase portable activities and to build DF gear.
The Society would welcome the co-operation of other
transmitting stations. On April 12th a lecture will be
given on DF, and on April 26th there will be a lecture
and demonstration on "Ultra -Short -Wave Receivers."

Medway Amateur Transmitters' Society
Headquarters: The Navy Wives' Club, Dock Road,

chatham. Kent.
Meetings: Tuesdays at 8.15 p.m.
Hon. Sec.: Mr. S. A. C. Nowell, " yerofilque," Broad-

way, Gillingham, Kent.
A very interesting talk on television was given by

Mr. J. E. Bryde in February. The President has com-
menced a series of elementary technical discussions.
Arrangements are well in hand for the Society's forth-
coming Radio and Television Exhibition.
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Recent Inventions
SCANNING ELECTRODES
WHEN electrostatic scanning is

used in a cathode-ray tube,
there is a tendency for the lines of
force of the deflecting plates to
spread over the edges and to
curve outwards towards the
metallised lining of the tube. This
distortion of the field affects the
focusing of the scanning stream as
it passes through the deflecting
plates, and causes the stream as it
sweeps outwards to lose its correct
focus on the fluorescent screen.
The marginal parts of the picture
therefore appear " blurred," rela-
tively to the centre parts.

According to the invention, the
control field is prevented from
spreading by bending the edges of
each deflecting plate slightly in-
wards. Alternatively, a small ad-
ditional electrode, suitably biased,
is provided just inside the edge of
each plate so that it exercises a
correcting effect on the course of
the scanning stream at each end of
its traverse.

V. Zeitline; A. Zeitline; and V.
Kliatchko. Convention date
(Fiance) November 17th, 1937.
No. 497631.

0000
ICONOSCOPE TUBES

THE sensitivity of a television
transmitter of the Iconoscope

type is determined very largely by
the " shot " effect of the stream,
which sets a limit to the signal-to-
noise ratio of the output current.
The " shot." disturbance can be
lessened by reducing the beam cur-
rent, but the extent to which this
can be done is again limited by
the capacity. value of each of the
" unit cells " of the mosaic screen,
since these must be discharged to
produce the signal currents.

According to the invention, a

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

will be included in this section.

mosaic screen of small capacity is
made by depositing the layer of
photo -electric material on to a
thick backing -plate of insulation.
This enables the electron beam to
be cut down to ensure a favour-
able signal-to-noise ratio, any loss
of strength in the picture currents
then being made good by passing
them through a pair of electron
multipliers mounted inside the
cathode-ray tube.

As shown, the picture to be tele-
vised is projected on to the mosaic
screen M (which is, in practice, set
at an angle to the tube axis). The
screen is scanned by a beam from
the gun G, and the electrons so
liberated are drawn by the positive
voltage on the metal anode lining
A into the two electron multipliers,
K, Kr. These are connected in
parallel, and feed the amplified
signal currents to an amplifier V.

Marconi's Wireless Telegraph
Co., Ltd. (assignees of G. A. Mor-
ton). Convention date (U.S.A.),
May 15th, 1937. N,o 497551.

0 0 0 0

ULTRASHORTWAVE VALVES
l'HE figure shows the electrode

assembly of a valve designed
for ultra -short-wave working.
The two anodes A, Al are carried
by supports S, which are fused
through the top and bottom of the
glass bulb and are provided with
sleeves to abut against the peri-
phery of a ring Q of quartz - or
other insulating material. The
cathode K passes through holes
made in the same ring, and is held
by stops D, which bear against

Television scanning tube designed to improve signal -noise ratio.

the outer surface of the ring. The
ring is compressed initially so as
to put the cathode under a certain
amount of tension.

As the valve heats up the
cathode expands slightly, but the
ring Q alters, too, and so auto -

Ultra -short-wave valve with com-
pensation against the effects of

heat.

matically maintains the tension
and spacing of the cathode. The
valve can be operated as a mag-
netron if a magnetic field is pro-
vided across the pole -pieces P; Pr.

Standard Telephones and Cables,
Ltd. (assignees of A. L. Samuel).
Convention date (U.S.A.), July
16th, 1937. No. 497563.

0 0 0 0
PUSHBUTTON TUNING

RELATES
to tuning systems of

the motor -driven type, where
a station is selected by operating
a push-button, whereupon the tun-
ing condenser is automatically
rotated until it " homes " on to
-the desired wavelength. Usually
the available stations are grouped
in different wavebands, and the
wave -change switch must be set
to its proper position before press-
ing the button.

According to the invention, no
matter on what waveband the
circuits are set, the pressing of
any selector button automatically
operates the wave -change switch
to bring it to the proper setting
before the driving motor is allowed
to proceed to tune the circuits. If,
however, the button selected be-
longs to the waveband to which,
the circuits are already set, tuning
takes place in the normal fashion.

E. K. Cole, Ltd., and A. W.
Martin. Application date, January
13th, 5938. No. 497774.

o--0 0 0

SUPERHET RECEIVERS
THE use of a fixed intermediate

frequency in a multi -band
superhet set is open to the objec-
tion that it is usually too high for
optimum selectivity and tracking
in the broadcast band and too low

in frequency and too selective
when receiving short waves.

According to the invention, the
waveband switch changes the
intermediate frequency as well as
the tuning of the preselector
-circuits. The change is made in
a predetermined fashion, and
preferably so that the fixed inter-
mediate frequency used on each
separate waveband is approxi-
mately one-third the lowest fre-
quency in that particular band of
signal frequencies.

The tuning coils of the pre -
selector and IF stages are inter-
changeable, so that the IF coils
used for one waveband are made
to serve as the preselector coils
for the next lower waveband, and
so on progressively.

Marconi's Wireless Telegraph
Co., Ltd. Convention date
(U.S.A.), May 29th, 1936. No.
496145.

0 0 0 0

FOCUSING SYSTEMS
THE picture to be televised is

projected through a lens L
on to a photo -sensitive cathode K,
and the composite stream of elec-
trons set free from the cathode is
subsequently focused on to a
mosaic -cell electrode S, where the
image -charges set up are scanned
by an electron stream from the
gun G of the tube in the ordinary
way.

From the point of view of good
definition. it is desirable that the
area of the cathode K and screen
S should be made- as large as pos-
sible in order' to facilitate the sub-
sequent scanning operation. On
the other hand, the composite
stream must be focused by elec-

Television tube with extra focus-
ing coil.

tron-optical methods, and this
means that distortion increases
with the cross-section of the
stream.

The figure shows how an effec-
tive compromise is made by sub-
jecting the picture stream, as it
leaves the cathode K, to the action
of the converging magnetic field
from an inclined coil M before the
stream enters the field of the usual
focusing coil Mr.

H. G. Lubszynski. Application
date, May zoth, 5937. No.
497045.

I The British abstracts published here are prepared with the permission
I of the Controller of H.M. Stationery Office, from Specifications

obtainable at the Patent Office, 25, Southampton Buildings, London,
W.C.2, price each
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THE
NEW

MAZDA
RADIO

VALVE MANUAL
contains the

LATEST VALVE INFORMATION

Here is a book no Radio Engineer or Wireless enthusiast can afford to be
without. It is a comprehensive reference-packed with data of the range
of Mazda Valves and their application. This invaluable volume is in the
handiest form . . . loose leaf. It provides for the addition of new sheets as
issued. These will be posted to you FREE of charge for the inclusive
price of 3/6.

This method enables you always to have up-to-date Mazda Valve news
before you for ready reference. Be sure you get a copy. Fill in and return
the coupon NOW ! Remember, too, our technical department is always
at your service. Information regarding special application of Mazda
Valves may be obtained without obligation.

Mazda Radio Valves are manufactured in Great Britain for the British
Thomson -Houston Co. Ltd., London and Rugby and distributed by :-

T HE EDISON SWAN ELECTRIC COMPANY LIMITED
155 CHARING CROSS ROAD  LONDON W.C.2

Mention of "The Wireless World," wizen writing to advertisers, will ensure prompt attention.

PRICE POST FREE

ORDER YOUR COPY to
To The Edison Swan Electric Co. Ltd.,

Please write in block letters

555 Charing Cross Road, London, W.C.2.

Please send me a copy of the MAZDA RADIO VALVE
MANUAL, for which I enclose 3/6 covering the cost of the
binder and additional sheets as issued.

Name

Address
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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.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire " copy " is repeated from the
previous issue : 13 consecutive insertions 20 con-
secutive, 10% ; 52 consecutive, 15",,.

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,
8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2 ; 280, Deansgate,
Manchester, 3 ; 26c, Renfield Street, Glasgow, C.2.

' Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

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

Postal Orders and Cheques sent in payment for adver-
tisements should be made Oo. payable to ILIFFE
& SONS Ltd., and crossed --- Notes being
untraceable it lost in transit should not be sent as
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement
and the date of the issue in which it appeared.

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

NEW RECEIVERS AND AMPLIFIERS
R
TELEPHONE: Holborn 4631.

RADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1,
by offering brand new receivers maintain their

reputation as the leading Mail Order House for surplus
radio. See our list of components, etc., under that head-
ing

* **
ACE Model AW563 6 -valve All -wave Superhet Receiver,

fitted aatomatic tuning, providing choice of 5 stations
instantly at the touch of a button, 3 wave -bands, mains
superhet for A.C. mains only, 200-250 volt, British Octal
valves are fitted as follows, rentagrid, frequency changer,
band-pass coupled to H.F. pentode. I.F. amplifier. double
diode valve, providing delayed A.V.C. and detection, fol-
lowed by pentode L.F. amplifier coupled to power pen-
tode output valve 13 watts undistorted output), provision
for gramophone pick-up and extra loud -speaker, floodlit
glass tuning scale calibrated with station names and
wave lengths, cathode ray tuning valve and wave -bond
indicator, special slow motion tuning device, two-tone
bentwood highly pplished walnut cabinet, wave range
19-50, 200-550 and 800-2,000 metres, brand new listed
12 gns.; our price £511916 to clear
4E * *
IMMEDIATE Delivery Now Offered of

BRITISH Belmont 8 -valve Plus Magic Eye All -wave
A.C. Superhet Chassis, 4 wave -bands, two short.

medium and long, fitted latest Mallard octal base Ameri-
can type valves. Brief specification: Short wave 6-18
metres (covere television sound), short wave 2, 18-50
metres, medium band 200-550 metres, long 900-2,000
metres. Valve combination 6K7, Pre H.F.; 637 oscillator,
6.17 mixer, 6K7 IF., 6Q7 /DDT) detection, A.V.C. and
first L.F. two 6F6a parallel output, 5Y3 rectifier, plus
6G5 Magic Eye visual tuning, handsome dial, station
names etched on glass; controls 2 -speed tuning, volume and
on/off, combined variable tone- control and selectivity
switch wave change plus gramo. switch. Size of chassis,
13V2in.x10in.x 3in. Supplied complete with valves,
escutcheon, knobs, but less speaker; £5/19;'6 each.

COMPLETE Receiver in Handsome Walnut Cabinet.
details as above, complete with speaker; £7/7 each.

* * *
TIECCA 6 -valve 3 Wave -band Battery Chassis, fitted

complete with Mazda and Osram valves, QPP out-
put; these chassis give a sparkling performance on all
wave -bands, and are the product of a well-known manu-
facturer; complete with valves, £3/3 each.
A LL Orders Post Free; enquiries 1.1/A. stamp if reply

expecten. Hot rs of business, week -days 9 a.m. to 7 p.m.
Saturdays 9 a.m. to 1 p.m. Postal rates apply to the
United Kingdom only, orders for Ireland and abroad must
include sufficient postage to cover whatever the value
of same.

RADIO CLEARANCE. Ltd.. 63, High Holborn, W.C.1.
Telephone : Holborn 4631. [8169

ARMSTRONG
A New Chassis of Exceptional Value

MODEL R.F.96 8 -STAGE

ALL -WAVE RADIOGRAM CHASSIS
Incorporating R.F. AMPLIFIER,

3 -Stages of A.V.C. and corrected 3/ watts output.
Complete with Matched M.C. Speaker.

PRICE E8.0.0

17.9--50, 200-550, 1000-2000m.
Accurately ganged and ready to switch on, this Chassis
has Extension Speaker Sockets, Gramophone Switch
separates Amplifier from H.F. side and Volume
Control operates on both Radio and Gramophone.

Guaranteed 12 months.
DEMONSTRATIONS daily till 7.30 p.m. Saturdays till 5.30 p.m.

ARMSTRONG MANFG. CO.
100 ST. PANCRAS WAY, CAMDEN TOWN, N.W.1
1111.111.111M 'Phone: GULliver 3105

We can supply the above`

NEW ARMSTRONG
Model RF96 on

EASY TERMS
Note the features!

ALL - WAVE, Incorporates R.F. Amplifier,
Matched M.G. Speaker. Truly a remarkable
proposition Cash or C.O.D. Eft or 14 - with
order and 12 monthly payments of 13 4.

- ALSO -
MODEL AWI2SPP - - I2V. ALL -WAVE
RADIOGRAM CHASSIS 12-550 continuous and
1,000-2,000m Cash 17 Gns. or a with order and
12 monthly payments of E1.8.0.
MODEL AW3PB - - - With Press Button
Tuning, 7 -STAGE ALL -WAVE RADIOGRAM
CHASSIS with 8" Matched M.C. Speaker . Cash
or C.O.D. E7. 18.6 or 126 with order and 12 monthly
p yments of 13 4.
MODEL AW104PP - - - 10V. ALL -WAVE
RADIOGRAM CHASSIS Cash 12 Gns. or
28, with order and 12 monthly payments of 19,9.

WHATEVER YOU REQUIRE WE CAN SUPPLY
Quotations by return of post.

Eats' - /9.25 THE 'Phew NAhonot 6828:

LONDON RADIO SUPPLY
COMPANY

11.0AT LANENOBLE ST. LONDON E C2

"Radio

w.w.]

BOOKS ON WIRELESS
Write for complete list to

:litre & Sons Ltd., Dorset House, Stamford St., London, S.E.1

Data Charts," A Series of Abacs

NUMBERED ADDRESSES
For the convenience of private advertisers, letters

may be addressed to numbers at " The Wireless World"
Office. When this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
must be added to the advertisement charge, which must
include the words Box 000, c/o "The Wireless World."
All replies should be addressed to the Box number
shown in the advertisement, c/o " The Wireless World,"
Dorset House, Stamford Street, London, S.E.1.
Readers who reply to Box No. advertisements are warned
against sending remittances through the post except in
registered envelopes: in all such cases the use of the
Deposit System is recommended, and the envelope should
be clearly marked " Deposit Department."

84F- DEPOSIT SYSTEM
Readers who hesitate to send money to advertisers

in these columns may deal in perfect safety by availing
themselves of our Deposit System. If the money be
deposited with "The Wireless World," both parties
are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being
no different arrangement between buyer and seller, each
pays carriage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bility. For all transactions up to £10, a deposit fee of
1/- is charged ; on transactions over £10 and under
£50, the fee is 2/6 ; over £50, 5/-. All deposit matters
are dealt with at Dorset House, Stamford Street,
London, S.E.1, 'and cheques and money orders should
be, made payable to Iliffe & Sons Limited.

SPECIAL NOTE.-Readers who reply to advertise-
ments and receive no answer to their enquiries are
requested to regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to an advertiser, stamp for return
should also be included for use in the event of the
application proving unsuccessful.

NEW RECEIVERS AND AMPLIFIERS

DEGALWIES.-The largest selection in London ofL
really reliable short-wave guaranteed receivers; in-

spection and demonstration without obligation; hours o:
business 11 am. to 9 p.m.; send 2d. stamp for handsome
illustrated catalogues, giving the fullest technical details,
etc.

s3/5.-" Midget " T.R.F., 2 wavebands, A.C. /D.C.

6iGns.-"10atifir ninRsadrieco " eive5s-voa,levre ,r(iiipseitahteito,ns,withif-ginresip.

tion 4 watts.
91 Gns.-" Retro " 9 -valve radiogram chassis, valves and

12in. Magnavox speaker, A.C. 100-260 volts, 5 wave.
bands, 6.8-2,100 metres, large illuminated dial with hand-
some Escutcheon.
10 Gns--', Crosley " 12 -valve chassis, valves, and 12in.

Magnavox speaker, 15.8-2,200 metres, A.C. 100-250
volts, mystic hand, volume expansion, etc.; also 13 -valve
model, with 15in. speaker, 11 gns.

10 -..pinkl"Is.rz20i2i;Iveatlrvees, chassis, goes
volts,sd mysticl2rsi100v-

hand, volume expansion; also 13 -valve model, with 15in.
speaker, 11 gns.

S14.-21relneir. speaker, n'IVI?gr:4n
chassis

41, built,"vtive
A.C., 200-250 volts, 5 bands, 5-10, 11-34, 34-95, 200-550,
800-2,100 metres, variable selectivity 6-30 k.c., output
15 watts undistorted, response flat within 1.5db. between
3612,000 cycles; also available with 12in. public address
speaker at 15 gns.
3A .Gns.-Challenger model 505 19 -valve radiogram

N-7 chassis, valves, and 2 public address speakers,custom built De Luxe general purpose receiver for theham and quality enthusiasts, manual automatic variable
selectivity 3-16 k.c. C.W. beat oscillator, noise suppressor,
sensitivity control, band spread, ceramic valve holdersand switching. Q.A.V.C. manual carrier controlled con-
trast expansion, 30 watts undistorted output, Ciass " A "
amplification, (41 6L6 valves in new system of direct
coupled paraphase parallel -push-pull, straight line response
25-15,000 cycles, 25% degeneration by negative feed -back
to output stage; reprint of Wireless World Test Reporton this model sent on request. Six page illustrated
brochureArRAalsoE free.BD31. Craven Terrace, Lancaster Gate,

London, W.2. Paddington 6492. Nearest Point:
Marble Arch, down Bayswater Rd., turn 5th right. [8252

9/9/6--TnneN 8-valve all-wave super,
bands. 121._.-2,000 net sattsTrsl

pull output, automatic tuning, full A.V.C., low level bass
compensation, Cathode ray tuning indicator. A.C./D.C.
model, 10 valves, same price.

211/10. -10 -valve all -wave Super 8, tuned circuits.
bandpass I.F.s, 10in. speaker, automatic

tuning massive cabinet, hand finished in beautiful walnut.
AVERY Limited Number of These are Available, and

only from:--
RADIOGRAPHIC, Ltd., 66, Osborne St., Glasgow, C.1.

Telephone : Bell 848. [8222

Post free -410
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NEW RECEIVERS AND AMPLIFIERS

ARMSTRONG Television Sound Feeder Unit, Model
T214.

TII18 New Local Station Feeder Unit is Designed to
Receive, in addition to medium and long wavebands.

television sound within a 15 -20 -mile radius.
CHANGEOVER hont Normal to Television Band is by

Simple Wave Change Switching.
ADVANCE Details are Available on Application.
PRICE, complete with valves, £5/5.
STANDARD Unit, RF2 / 4, without television sound;

£3/3.
ARMSTRONG Range of High Fidelity Amplifiers in -

eludes 6- and 12 -watt Models, both with three stages
of triode push-pull amplification; output valves in 6 -watt
model are P.X.4s and price complete 9 gns.
12 -WATT Unit uses P.X.25s; price 12 gns.

ARMSTRONG Co., 100, St. Pancras Way, Camden Town,
N.W.1. 18163

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS, ETC.

A
ANGLO-AMERICAN RADIO (and MOTORS), Ltd.

ASTOUNDING Offer. -Thirty only.

£11/11 9 -valve (including Magic Eye) American
Complete Chassis, with 12in. Magnavox

speaker, with following outstanding features: -
DUAL Ratio Drive, band spread tuning.

RF. Stage on All Bands (except ultra short), coverage
7.1m. to 2,100m.

SEVEN Tuned Circuits.

ILLUMINATED Wave -band Indicator.

VOLTAGE Range 100-260 A.C.

PROVISION for Pick-up.

HEAVY Cadmium Plated. Chassis (12in. x 10in. x 4in. ),
circuit diagram and service chart with each chassis.

GUARANTEED Perfect Satisfaction, first orders opened
will be supplied; send order immediately with cash

or we will send c.o.d.
ANGLO-AMERICAN RADIO (and MOTORS), Ltd.,

Dept. .M/20, -Albion Ilouse, 29, New Oxford St.,
London, W.C.1. 'Phone: Temple Bar 3231. (8249

,[JIGH Fidelity Amplifiers, etc.; clearance.

4 -WATT Gram, £2/10'; 10 -watt gram., £4110.

18 -WATT Gram., £6/10; 30 -watt gram., £12/10.

10 -WATT Radiogram;
£6/10.

ALL Push-pull Output, with valves, but less speaker.

1 MIFortsT 16 -valve 5 waveband, 20 watts chassis;

1 VALVE Feeder Unit, 25/-; 4 -valve feeder unit, 50/-.

4 -VALVE Feeder Unit.. special ultra high quality; 70/-.

5 -VALVE Feeder Unit; 110/-.

1 RtT.HeierSen3r- P.M. Speaker, 25/-; 1 Celestion M.C.

1 C yLEBTION 'AC. 38, 150 / -; 1 Celestion A.C. 48,

FULL Details on Enquiry.
T. RICKARDB, lersit.ohnfineid illtido;bRuriyng;a8tzath,181112r1.

CAR RADIO
CIROBLEY Rush -button 1939 10 guinea Models, 51/2

gns.; aerials, overheads, police type, etc.. from 9 / 6;
trade enquiries solicited. -Shippers, 18, Corporation St..
Manchester. [0622
OAR Roof Aerials, improved type, chromium plated.

17/6 complete; vertical telescopic type, 12/6; Ameri-
can undercar aerials, single dipole, 9/6; De Luxe twins,
rubber covered. 20/- pair; carriage paid.

WIRELESS SUPPLIES UNLIMITED, Essex House,
Stratford, E.15. Maryland 3191. [0577

USED SETS FOR SALE
ANSON

ANSON Auto Radiogramophone, changes any number
of reeords, plays both sides, 1938 model, cost £150,

used on exhibition only; £100, or offen-McMurdo. 17.
Hertford St., W.1. [8219

FERRANTI
FERRANTI 1933 Radiogram, 25-gn. model; £10.-7,

Whitchureh Gardens, Edgware. Phone:' 0493. [8223

LAFAYETTE
J4AFAYETTE 24 -valve All Wave, 4i/2-2,000 metres, 40

watts output, 2 Rola speakers, in beautiful mahogany
table cabinet, with mahogany baffle and gramo. motor
and pick-up; cost £75 last year, accept £17/10. -Box
9151, c/o The Wireless World. [8228

SCOTT
SCOTT Philarmonic 30 -valve Auto Radiogram, 1938

model,- reconditioned and as new; cost 250 gns., ac-
cept £85. -Box 9149, c/o The Wireless World. [8226

SCOTT Imperial 23 -valve Auto Radiogram, with 3
speakers, 40 watts output, volume range expander,

in beautiful mahogany cabinet; cost, 195 gns., accept £55;
in perfect condition. -Box 9150. c/o The Wireless World.

[8227

PREMIER
1939 RADIO

Premier Short -Wave Kits.
Complete to the last detail including all Valves and
coils, as well as theoretical and, wiring diagrams and
lucid instructions for building and working. Each kit
is supplied with a steel Chassis and Panel and uses
plug-in coils to tune from 13 to 170 metres.
1 Valve Short -Wave Receiver or Adapter Kit 17/6
1 Valve Short -Wave Superhet Converter Kit .. 20/-
1 Valve Short -Wave A.C. Superhet Converter Kit 22/6
2 Valve Short -Wave Receiver Kit
3 Valve Short -Wave Screen Grid and Pentode Kit 58 6
PREMIER BATTERY CHARGERS. Westinghouse
Rectification. Complete. Ready for use. To charge 2 volts
at 1 amp., 10/- ; 6 volts at amp., 16/6 ; 6 volts at 1 amp.,
19/6 : 12 volts at 1 amp., 21/- ; 6 volts at 2 amps.. 32 6.
PREMIER U.S.A. QUARTZ TRANSMITTING CRYSTALS.
7 plc Band, 10/- each, with Calibration Certificate.
Enclosed holder and Base, 3/-.

PREMIER MOVING COIL METERS
Guaranteed Accuracy within -4- 2 per cent.

Model No. 21. Model No. 311.
Sin. square case. 31in. diameter round case

0-1 m/A. 18/6 0-1 m/A. 12/6
0-10 m/A.... ... 17/6 0-10 m/A.... ... 20/-
0-50 ... 17/6 0-50 ... 20/-
0-100 m/A. 17,6 0-100 nit A. ... 20/-
0-250 m/A. 17/6 0-250 m/A. 20/-
Model 311. 0-1 m/A. movement, with calibrated scale,
volts-ohms-m/A., 25/-.
VOLTAGE MULTIPLIER RESISTANCES, guaranteed
accuracy ± 2 per cent. All standard ranges, 1/3 each.
TAPPED SHUNT to proyide readings of 5 MA.,
25 ni/A., 250 m/A., and 1,000 MA., 51.
PREMIER S.W. H.F. Chokes, 10-100 metres, 9d. each.
Pie -wound; 1/6 each: Screened; 1/8 each.
SHORT-WAVE COILS, 4- and 6 -pin types, 13-26, 29-47,
41-94, 78-170 metres, 1/9 each, with circuit. Special
set of S.W. Coils, 14-150 Metres, 4/- set, with circuit.
Premier 3 -band S.W. coil, 11-25, 19-43; 38-86 metres.
Suitable any type circuit, 2/6.
UTILITY Micro Cursor Dials, Direct and 100 :1 Ratios, 3/9.
PREMIER Short -Wave Condensers,all-brass construction,
with Trolitul insulation. .15 mmf., 1/6 25 minf., 1/7 ;
46 mmf., 1/9 ; 100 mmf., 2/- ; 160 mmf.,. 2/3 ; 250
mint.. 2/6.
TROIJTUL DOUBLE SPACED TRANSMITTING CON-
DENSERS. 15 mmf., 2/9; 40 mmf., 3/6 ; 160 mmf.; 4/6.
COIL FORMERS, 4- or 6 -pin low -loss, 1/- each.
AMERICAN VALVES. We hold the largest stocks of
U.S.A. tubes in this country and are sole British Dis-
tributors for TRIAD High-grade American Valves. All
types in stock. Standard types, 5/13 each. All the new
Octal Base tubes at 6/6 each, 210 and 250, 8/8 each.
EUROPA MAINS VALVES, 4 v. A.C. Types, A.C./HL.,
A.C./L., A.C./S.G., A.C./V.M.S.G., A.c./H.P., A.C./
V.H.P., A.C./P., and 1 watt D.H. Pentodes, all 4/6 each.
A.C./Pens., LH., 5/6 ; A.C./P.X'.4, 6/0 ; Oct. Freq.
Changers, 8/6 ; Double Diode Triodes, 7/6 , Triode H..
ea. Freq. Ch., 8/8 Tri. Grid Pen., 10/6 ; 34 -watt
D.H. Triode, 7/6. 350 v. and 500 v.- F.W. Rect.; 5/6.
13 V. 2 amps. Gen. Purpose Triodes, 5/11 ; H.F. Pens.
and Var.-Mu. H.F. Pens., Double Diode Triodes, Oct.
Freq. Changers, 7/6 each. Full -wave and Half -wave
Rectifiers, 5/9 each.

Matchmaker Universal
Modulation Transformers

Will match any modulator to any R.F. load. 50 watts,
171 ; 150 watts, 29/6 300 watts, 49/6.
MATCHMAKER UNIVERSAL OUTPUT TRANS-
FORMERS. Will match any output valves to any
speaker impedance. 11 ratios from 13 : 1 to 80 : 1.
5-7 watts, 13/6 ; 10-15 watts, 17/6 ; 20-30 watts, 29/6.
Send for full details.

Premier Mains Transformers
Screened primaries 200-250 volts. Fully guaranteed.
Wire end types.
S.P. 250, 250-250 v. 60 m,'A. 4 v. 1-2 a., 4 v. 2-3 a.,
4 v. 3-4 a., all C.T., 10/-

.S.P. 300. 300-300 v. 60m/A. 4 v. 1-2 a., 4 v. 2-3 a.,
4 v. 3-4 a., all C.T., 10/-.
S.P. 351. 350-350 v. 150 m/A. 4 v. 1-2 a., 4 V. 2-3 a.,
4 v. 4 a. all CT., 13/-.
S.P. 352. 350-350 v. 150 m/A. 5 v. 2 a., 6-3 v. 2 a.,
6-3v. 2 a., all C.T., 1316.
The above can be supplied fitted with Panel and Ter-
minals, at 1/6 extra.
S.P. 500. 500-500 v. 150 m/A., 15/,
S.P. 501. 500-500 v. 150 m/A. 4 v. 2-3 a., 4 v. 2-3 a.,
4 v. 2-3 a., 4 v. 3-5 a., all C.T., 21/-.
S.P. 502. 500-500 v. 150 m/A. 5 v. 3 a., 4 v. 2-3 a.,
4 v. 2-3 a., 4 v.:1-5 a., all CT., 25/-.
S.P. 503. 500-500 v. 200 m/A. 5 v. 3 a., 6.3 v. 3 a.,
7.5 v. 3 a., or 2.5 v. 5 a., all CT., 25/-.
The above can be supplied fitted with Panels and Ter-
minals, at 2/- extra. Details of complete range available.
Special Transformers wound to order.
Orders 5/- and over sent Post Free. Under 5/- please
add 6d. Postage.
Our City Branch is moving from 165 to 169, Fleet
Street. You are invited to inspect the many BARGAINS at
our CLEARANCE SALE -NOW ON
at 165, Fleet Street, E.C.4. Callers only.
Have you had our 1939Catalogue, Handbook and
Valve Manual? 90 pages of Radio price 6d.
Bargains and Interesting Data.

ALL POST ORDERS TO : Jubilee Works, 167, Lower

Clapton Road, London, E.5. lalh-r,t 4723.
CALLERS TO : -Jubilee Works, or 165, Fleet Street,

E.C.4. Centro, 2833, or 50, High Street, Clapham, S.W.4.
Macaulay 2381. I.

PUBLIC ADDRESS
V
VORTEXION P.A. Equipment.

IMITATED, but unequalled.
o-E Invite You t a Demonstration.

A.C.-D.C. Dance Band Amplifier, 10 watts output, com-
plete in case, with moving coil microphone, speaker

and cables, weight 221b.; 12, gns.
A.C-20 15 -20 -watt Amplifier, 30-18,000 cycles, indepen-

dent. mike and gram., inputs and controls, 0.057
volts required to full load. output for 4. 7.5, and 15
ohms speakers or to specification, inaudible hum level;
ready for use; 81/2 gns., complete.

C.P. 20. 12 -volt battery and A.C. mains model, as used
by R.A.F., output as above; 12 gns.

A.C.20. in. portable case, with  Collaro motor. Piezo
pick-iip, etc., £14; C.P.20 ditto; £17/17.

511 WATT` Output 6L6s, 'under 60 -watt conditions, with
IV negative feed back, separate rectifiers 'for anode,screen. and bias,'. with better than 4% regulation; level

response, 20-25,000 cycles, excellent driver, driver traria-
former and output transformer matching 2-30 ohms ilia-
pedance electronic mixing for mike and pick-up, with toile
control, complete with valves and plugs; 415.
COMPLETE in Case, with turntable B.T.H. Piezo

pick-up and shielded microphone transformer, £20.
811 -WATT Model, with' negative feed back; £25,Vcoin-piety.

.

120 -WATT Model;-withnegative feed back; £40,V complete.

250 -VOLT 250 m.a. Full Wave Speaker, field supply
unit; 25/-, with valve.

ALL P.A. Accessories in Stock; trade supplied.
VORTEXION, Ltd., 182, The Broadway, Wimbledon,

&W.19. Phone:' Lib. 2814. [8241
MICROPHONE and Amplifier (Output 5 watts), as new;

£5(15 complete.-Krailing, 54, Balls Pond Rd.,London, N.1. [8232
A MPLI-FYING Equipment, P.A. vans for sale or hire.A Booklet on request -Alexander Black, Ltd., 55.

Ehury St., S.W.1:, Sloane 6129. [0599
UALITY Amplifiers and Microphone Equipments for

log Hire or Permanent Installation. -Harmony Honk,
116, Cambridge Rd., Southport. [8134
PUBLIC Addfess Contractors Can Hire P.A. 'Vans,

loud -speakers, microphones and equipments of all
types from Hire Dept., Grampian Reproducers, Ltd., Kew
Ciarden,, Surrey. 'Tel.: Richmond 1175-6-7. [0618

NEW MAINS EQUIPMENT
V.

VORTEXION Supply G.P.O., B.B.C., L.P.T.B. Why not
you?

ALL Models Super Shrouded, primaries screened and
tapped, 200-250v., filaments C.T.

NY Model Fitted 5v. or 6.3v. Filaments, if Required.

500 -0-500 150 m.a., 4v. 4a., 2.5a., 4v. 2a., 4v. 2a.,
4v. 2a., 35/-; 400 or 350v., same price.

n-0500 120 m., 4v. 4a., 4v. 2.5a., 4v. 1-2a., 4v.
1-2a.,e./il a

28/-; 400v. or 450v., same price.

42 M-0-425 150 ma., 4v. 8-10a., 4v. 2.5a., 4v. la.,
v -P 4v. la., 32/-.

35 n-0-35with 0 120
ra 4v. 4.4a., 25/

4v. 2.5a;, 4v. 1-2a., 21/-;V ext 6a., ..

350-0-350v. 75 m.a., 4v. 2.4a., 4v. 1-2a.; 18/,

250-0-250v. 60 ma., 4v. 2-4a., 4v. 1-2a.; 15/-.,

AUTO Transformers, An:120 toJ0-2407 ., 80 watts,,_lwatts, 200.1121-;250.s
25/-; 300 watts, 28/-; 500 watts, 47/6.

W.W. Q.A. Output Transformer; 21/-.

AficsllaId'iHnOgN2/6Transformers, in heavy magnetic

cmpori-30h. ,

25h.7/6;/-;

Z0-13.11....12201 . a . , 12 / 6 ;
/-.

TRANSFORMERS and Chokes- to Any Specification.

CAR Battery Charger, 6 and 12v., 1t:2 to 2 amperes;
30/- complete.

VORTEX1ON, Ltd., 182, The Broadway, Wimbledon,
London. S.W.19. Telephone : Liberty 2814. [8242

TANTALUM for A.C. Chargers, H.T. and L.T..-Black-
well's Metallurgical Works, Ltd., Garston, Liverpool.

[7263

CABINETS
A CABINET for Every Radio Purpose.

CONVERT Your Set into a Radiogram at Minimum
Cost; surplus cabinets from noted makers under cost

of manufacture (undrilled); 30/- upwards; motors at
wholesale prices.
" FIT -A -GRAM " Cabinet,. 31x17x15;

TTNDRILLED Table Console and Loud -speaker Cabinets
from 3/6.

TNSPECTION Invited; photos loaned to country
X-

cus-
tomers.

IT. L. SMITH and Co., Ltd., 289, Edgware Rd., 'W.2.
11- Tel.: Pad. 5891. [0485

BRAND New Radiogram Cabinets (undrilled), 55/-;
worth 10 gns.; also magnificent television cabinets,

new, 35/ -.-Particulars, Haines and Bon, 23, Denmark St..
W.C.2. Tem. 5900. [8069

"Foundations of Wireless," Second Edition. 45. 6d. net. Post free 43. lid.
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IMPORTANT

QUALITY RAWL SCHOOLS

Our previous advertisement headed " Edu-
cational Advertising " announced that we
were adding to our range of specially
designed High Quality Radio Equipment for
use in Schools, etc.

Our forthcoming half -page advertisement in
next week's issue will describe the new
models, which will incorporate Communi-
cation type Indicator Controls, Built -In

Tone Control Filters, and numerotis other
refinements which we know will add to the
ever increasing popularity of SOUND SALES
School type Radio.

To the Home Quality enthusiast, may we
respectfully suggest that YOU give us an
opportunity of demonstrating SOUND
SALES Quality Radio Units and Amplifier;
- especially our exclusive system of
" TRI-CHANNEL AMPLIFICATION."

Specified by ,--111111--. the Experts
(-15

14011
MARLBOROUGH RD., (Contractors to the
UPPER HOLLOWAY, G.P.O., etc.)

LONDON, N.19. LIMITED, Tel.: Archway 1661/2/3

Hours of Business-Monday to Friday, 8.30 a.m. to 6 p.m.
SATURDAYS CLOSED

When Sonny, a bright
little lad,

Said, "I'm making a
wireless, too, dad."
Father answered,
" All right,

You can use my
FLUXITE."
But the boy said he
already had

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. R's simple-with FLUXITE-but IMPORTANT

THE FLUXITE GUN
is always ready to put Fluxite
on the soldering lob instantly.
A tette pressure places the
right ri:antity on the right tool
and one charg;ng lasts for ages.

Price 1 6, or filled 2 6.

ALL MECHANICS WILL HAVE

FLUX IT
IT SIMPLIFIES ALL SOLDERING
FLUXITE LTD., Dept W.W., DRAGON WORKS, BERMONDSEY ST., S.E.1

DYNAMOS, MOTORS, ETC.
'I-I.e.-A.(1 Convertors, motors, all voltages, for sale and

wanted.-Easco. 18w, Brixton Rd.. S.W.9.
ALL Types of Rotary Converters, electric motors, bat-

tery chargers, petrol electric generator sets, etc., in
stock, new and second-hand.

A.C.-D.C. Conversion Units for Operating D.C. Re-
ceivers from A.C. Mains, 100 watts output, £2/10:

150 watts output, £3/10.
'WARD. 46, Farringdon St., London, E.C.4. Tel.:
 Holborn 9703. [0518

ELECTRADIX Rotary Convertors for A.C. Radios on
D.C. mains; alternators 50 to 500 cycles; mains

motors and motor -generators for 1 to 600 cells; petrol
engines and switchgear.-218, Upper Thames St., London,
E.C.4. [0619

RECORDING EQUIPMENT
PORTABLE Recording Outfit, cyst £25, accept £14;

particulars.-Sunridge, Red Lane, Disley, Cheshire.
[8238

ALL Recording Discs and Materials in Stock; tracker
units, £417/6; recording motors, £3/17/6.-Write

for further details, Will Day, Ltd., 19, Lisle St., W.C.2.
[0595

LIVERPOOL Sound Studios, 83a, Bold St.. Liverpool.
-Personal recordings from 3/6; amplifiers, micro-

phones, recording motors and trackers, blank discs, etc.'
[7964

Wanted
V.G. Tracker, must be perfect condition; state price.-

Box 9168, c/o The Wireless World. [8243

WANTED, V.G. recording motor and tracker; particu-
lars to: Corbishley, Westminster St., Macclesfield.

[8217

NEW LOUD -SPEAKERS
QINCLAIR Speakers for all types.-Alma Grove, o9Copen-

hagen St., N.1.

BAKERS New Corner Horn Speakers are in Demand;
every music lover interested in quality reproduction

should write for details to the Pioneer Manufacturers of
Moving Coil Speakers, Bakers Selhurst Radio, 75, Sussex
Rd., South Croydon. [8157

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

ROIVfor 6/11; 012's, 1tatl for lists.-
Shippers,

Spiers,1/,corporationg.ia;c7estei.
[0606

VAUlAkL 2P:siers1"naVFenergised, with transformers, :1lrj w.

VAUXHALL.-Rola P.M. speakers, 8in., 14/9; 10in.
19/6; Rola energised 2,500, 8in., 12/6; 10in., 17/6.

VAUXHALL UTILITIES, 163a, Strand, W.C.2.
Over " Denny's," the booksellers. Send for free

list.

E8BAKERS
Offer a Number of the Famous Baker Super239

B Power Speakers at Half Price; as solely specified for
the " Wireless World " A.V.C. Straight Four Quality Re-
ceiver.-Bakers Selhurst Radio, South Croydon, [8158

LOUD -SPEAKER CONVERSIONS
BAKERS Triple Cone or Corner Horn Conversions will

Considerably Improve Reproduction front Your
Present Speaker, whatever make; prices from 29/6.-
Bakers Sellturst Radio, South Croydon. [8159

TELEVISION
MARK DAVIS'S RADIO and ELECTRICAL STORE

Have Purchased the Entire Stock of Modern Tele-
vision Gear, manufactured by Halcyon, Ltd., for their
production models, on account of their merge with
Cossor, and have pleasure in offering to those desiring of
building a modern television receiver the following :-
TYPE 1 Sound Chassis, self powered; 40/-.

TYPE 2 Sound Chassis, external powered; 30!-.

VISION Chassis; 45/,

SYNC. Unit (separate); 25/-.

TIME Base (separate); 35/-.

SYNC. Unit Picture Line Time Bases (combined); 45/-:
with diagram of connections.

MULLARD Cathode Ray Tube, model E.46, 10 -inch,
brand new and boxed, listed 12 gns.; £5110.

SPECIAL Shield for Above, cost 35/- trade; for 15;-.

T.C.C. High Voltage Jelly Filled Condensers, lmf.,3,000 V.D.C. working; 10/-.
8MF. 1,000 V.D.C. Working, 7/6 lmf. 1,000 V.D.C.

working, 3/-; 0.5mf. 1,000 V.D.C. working, 2/6;
0.5mf. 1,000 V.D.C. working, 2/6; 0.25m1. 1,000 V.D.C.
working, 2/6; tubular types, 0.1 5,000 V.D.C. working,
3(- (Dubilier); 0.1mf. 5,000 V.D.C. working (B.I.), 2/-.
VOLUME Controls (Reliance), 20,000, 50,000.

01-MEG., 1/6 each (chokes), 10 henry, 250-300 ohms.
At/ 130 mills (Sound Sales), 3/- each.
EDISWAN Thermal Delay Switch, type DLS-1;

MARK DAVIS'S RADIO and ELECTRICAL STORE,
22, Lisle Street, London, W.C.2. [8248

Mr

better than an

vvie have
so far testea

says Wireless World (Avg IA/9191yr

'itnettitiviii,

4ARCON I -E KCO

EARPHONES

SPECIFICATION : Extremely
high sensitivi y: Input Im-
pedance 22 ohms; Maximum
Input 50o milliwatts; Fre-
fuency chirarteristic ± to dB
qrom too to 6,000 e.p.s.;
Weight 6 ozs. earpiece only,
16 ozs. double earpieces with
band. Double earphones with
headband, £9 0 0. Single ear-
phone with moulded handle,
44 4 0.

Write for full details and copy
of"Wireless World" report to
MARCONI - EKCO IN

Electra House, Victoria

 No other method of
sound reproduction ap-
proaches the near -perfec-
tion of Marconi-Ekco High
Fidelity Earphones. Re-
sponse is of the highest
order over a frequency
range of 50 to 8,000 c.p.s.!
Concrete advantages of
this high -quality reproduc-
tion are: Thcse with
defective hearing suffer no
loss in tonal quality; the
earphones are ideal for
engineers' sound monitor-
ing rise: and many uses
are opened up for the
medical profession.
STRUMENTS LTD,
Embankment, W.C.2.

THE " RADIOMART"

RCO OSCILLOSCOPE
This comparatively new Rodiomart product has, in addition to
receiving the highest approval from leading radio amateurs,
been supplied in quantities to the British Air Ministry, The British
Post Office; The Royal Military College of Science, Woolwich;
The Research Department Woolwich; King Edward's School
Birmingham; Bolton School, Lancs.; The Crown Agents for tht
Colonies, etc., etc.

THE RADIOMART RCO OSCILLO-
SCOPE will give you a complete picture of
operating conditions in your Transmitter, in
addition,telling you the percentage modulation
on incoming signals. It is complete with 3 -in.

Hivac " Cathode-ray Tube, self-contained
power supply for 200230 -volt operation. 1,000
volts is available to operate the tube at full
sensitivity. Horizontal and vertical plates are
brought out to the side of the Cabinet, and a

self-contained 50 -cycle sweep is provided.
Fitted in ripple black cabinet Br x 6" x 13'
with hinged lid and screen shade.
Price, with all Tubes,
ready for operation ... L4.19.6
A charge of 10s. is made for the Tube container to ensure
safe arrival of the Cathode-ray Tub . This amount is
refundable in full, subject to the ca e being returned to

our premises within foe day of receipt.

ADIOMART
44, HOLLOWAY HEAD, BIRMINGHAM

Mains Transformers as specified for The
Wireless World High Quality Communi-
cation Receiver Type WW51-45/.

W. BRYAN SAVAGE LTD.
Westmoreland Rd., London, N.W.9. 'Phone Colindale 7131

" Radio Laboratory Handbook." Price 8s. 6d. net. Post free gs.
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TRANSMITTING APPARATUS
gra5N1.-The recognised distributors for amateur equip-

- National R.M.E., Thordarson, Hammarlund,
McMurdo, Hallicrafters, etc:; send 11/2d. stamp for cata-
logue. -05N1 (Birmingham), Ltd., 44, Holloway Head,
Birmingham. [0531

AC.8. RADIO, specialists in short-wave apparatus,
communication receivers, including Hallicrafters,

National and R.M.E. transmitting equipment, valves and
components-Send for free catalogue to A.C.S. Radio,
16, Gray's Inn Rd., W.C.1. Holborn 9894-5. G2NK,
Technical Manager. [0550

VALVES
ANDERSON.

ALL Types of American Valves, first grade; 5/- each.

ANDERSON, 34, Wadham Ave., Walthamstow, London,
E.17. Tel.: Larkswood 1574. [8152

ALI, Types of American Tubes in Stock of Impex and
Arcturus makes, at competitive prices.

WE Can Also Supply a Full Range of Guaranteed Re-
placement Valves for Any British, non -ring, Ameri-

can or Continental type at an appreciably lower, price.
Q END for Lists of These, and also electrolytic condensers,
KY line cords, resistances, etc.

CHAS. F. WARD, 46, Farringdon St., London, E.C.4.
Tel.: Holborn 9703. [0452

2/6, Aemxterrai.caLVara= Oirrtyalden311-A.,alketytpweos,;,dpo. Esettle2

SPECIAL Offer.-American valves in makers' cartons;
all types, 3/- each; octal, 3/6 each, postage extra.-

Metropolitan Radio Service.
AMERICAN Valves, first grade, in all types; trade

supplied.-Metropolitan Radio Service Co., 1021,
Finchley Rd., N.W.11. Speedwell 3000. [0436
2/0.-R.C.A. American valves, 50 popular types; also

National Union, Hytron; also British non -ring
valves; cheapest in Britain; 1/zel. stamp for revised lists.-
Shippers, 18, Corporation St., Manchester. [0607

METERS; ETC.
ge-RANGE Universal Avorneter; £8; exceptional in-

strument.-Box 9169, c/o The Wireless World.
[8244

FERRANTI M.C. 0-1 m.a., fitted multiscale dial, 27/6;
Weston M1 528 3 -range voltmeter, portable, 0-4-8-300,

25/-; Weston 301 0-25 ma., 10/-; Weston 0-10 amps.,
10/-; Ferranti AF5C, 12/6; B1 choke, 10/-; Velex ribbon
microphone, 35/-.-H.S. Radio, 38, Coleman Fields, Isling-
ton, London, N.1. [8233

TEST EQUIPMENT
DHILCO Valve Tester (Made by Well Known. Manufac-

turer), A.C. 200-250, complete with two panels and
elaborate display embodying three coloured lights
for good, Dad or weak valves, which work in conjunction
with meter, listed ,817/10; £8/5, carriage paid.
HENRY'S, 72, Wellington Av., Stamford Hill, N.15.

'Phone: Stamford Hill 2907. - [8090

NEW COMPONENTS
RADIO Components, all makes in stock; complete range

of Bulgin and Eddystone short wave parts; American
valves specialists; all goods cash with order; post free;
established 20 years.-C. Noyes, 163, Shepherd's Bush
Market, London, W.12. [8137

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

R
TELEPHONE : Holborn 4631.

RADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1,
by offering brand new receivers and components, etc.,

maintain.their reputation as the leading Mail Order House
for surplus radio. See our bargains in Receivers under
"New Receivers" heading.

SPECIAL Offer Standard Telephones and Cables Main
Rectifiers.

TYPE 4001-A, application, this rectifier is suitable for
supplying H.T. current from A.C. mains, smooth

D.C. output, 250 v. 40 ma., supplied complete with
valve, fuses and safety mains connector, size 6x8x51,;1
inches high; 2216 each,
TYPE 4002-A, this rectifier is suitable for operating
1 a mains driven D.C. receiving set from A.C. mains,
secondary mains transformer double tapped 260-0-260
volts and 220-0-220 volts:the first for use on a 200-250
volt 25-.5 amperes D.C. radio set, and the latter for
use on 200-250 volt 15-25 amperes D.C. radio set; unit
comprises a vacuum type thermal delay switch plus a
small electro magnetic relay, mains D.C. output 500 ma.
at 250.volt; supplied complete with delay valve, but less
rectifiers (2 required), size 121/2x %x33/4 inches high;
£2 each.

TYPE 4003-A, this rectifier is suitable for supplying
D.C. to all mains D.C. radio receivers of the type

incorporating .1 amp. filament valves, from A.C. mains;
D.C. output 200 ma. at 200 volts, supplied complete
with 2 rectifiers, safety mains connector, etc., size 6x8x5Y2
inches high; £2 each.

SPECIAL One Week Only Limited Offer.-Radio Heart
tuning unit, with pre H.F. stage, 3 wave bands,

supplied complete as follows : Radio Heart tuning unit,
dial and escutcheon, 2 pilot lamp holders, 2 variable
selectivity I.F. transformers and switch; Radio Heart
tuning`units are aligned at the factory while operating
in an actual set circuit; American type valves required;
2 gns. each complete, less valves.

RADIO Clearante-Bargains Continued in- Third -Column.

EVERYBODY SAYS . . . " In
the Radio industry most things
are out of date in 10 YEARS."

YES . . . but not the Magnet
of the " VOIGT " Speaker

Patent No. 331209, dated
25/3/29.

We looked ahead-made provision for
interchangeability of diaphragms. Thus a
" VOIGT " Speaker Unit ten years old is
brought up to date by fitting a normal
or light coil twin diaphragm.

We chose to concentrate on original
research rather than issue a new model
annually. The appreciation and good will
so often expressed by our customers is
our justification.

THE "VOIGT" SPEAKER
gives maximum enjoyment to the
" music lover " and all who wish to
spend their money wisely and well.

Prices (Ex Works)

UNIT AND HORN from 1317.15.0 (D.C.)
Complete equipments supplied.

Tel.:
SYD.
6666

Tel.:
SYD.
6666

1/43

, COURTS  SILVERDALE  SYDENHA lit  LONDON Sv

Reg . °ince: 22 um St., E.c.i

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

Tips A1110 CLEARANCE, Ltd., continuing bargains in
-11 components, etc.

***
HUGE Purchase Plessey Mallory Electrolytics, at the

following special prices: -
Q +4+4+4 Mfd., 570v. working, -1-4 mfd. 300v. working,

t -Y metal case size 21/2in.x11/2in.x4V2in., common nega-
tive; for E.M.I. replacements, etc.; 31-' each.

16I-8 Mfd., 470v. working, can neutral, common nega-
tive; 2/2 each.

24 Mid., 450v. working, can type, can negative; 1/6

Mfd., 475v. working, ditto; 1/6 each.

16 ;17:v.a:vhorking, can neutral, separate nega-

Q+8+2+1 Mid., 450v. working, cardboard type, wire
ends, common negative; 2/3 each.

Q Mfd., 450v. working, +16 mid., 350v. working, can
type, common negative; 1/6 each.

8 Mid., 450v. working, +16 mfd., 350v. working ditto,
1/6. each. (Neutral, can common negative.)

6 Mfd. 450v. working, +4 mid., 450v. working, common
negative, cardboard; 1/2 each

6 Mfd., 450v. working, can type; 1/- each.

8 Mid., 350v. working, can type; 1/5 each.
60 Mfd., 150v. working, can type; 11- each.

* * *
yAXLEY Type Switches.

TYPE No. 1587. 2 pole, 5 -way, 4 bank, 91f2in. overall
length, lin. shaft; 2/6 each.

TYPE No. 1575, 2 pole, 4 -way. 3 bank, 6, overall
length, 1r/din. shaft, 2/ -'each.

TYPENo. 3077, 2 pole, 2 bank. W/C and R.G. switch,
4in. overall length, lin. shaft; 1/6 each.

***
H.T. Vibrators, 5 -pin type with base, 12 volt input,

self rectifying; 5/11.
WEARITE Smoothing Chokes, 150 40 Henries,

500 ohms, fitted wire ends; 10/6 each.
WEARITE Smoothing Chokes, 80 ma., 30 Henries,

500
0LoEhY Ohm

ohms;
7/' VolumeB Controls, wire wound, -withRA

switch, 600,000 ohms, 8d. each.
CIENTRALAB Volume Controls, with switch, long

spindle, 1,000, 5,000, 10,000, 25,000, 50,000
250,000, 500,000, 100,000; 2/3 each.

***
LISSEN B2 Valves, brand new, boxed; 1/- each.
',MEN B220 Valves, brand new, boxed; 2/6 each.

CLIX 7 -pin Chassis Mounting Valve Holders; 3d. each.

*.**
SPECIAL Offer Plessey Slow Motion Drives.

TyPE 1841/1125, size of dial 5in. square, dual speed
Diction drive, "tyro bolt fixing; 2/- each.

TYPE 1393, size of dial 4in.X5in., single speed friction
drive, two bolt fixing; 1/10 each.

TYPE' 1510, size of dial 41n.x5in., single speed, two
bolt fixing; 1/10 each.

TYPE 2077, clock face dial, two -speed, separate in.
dicators, size of dial 5in.x5in., two bolt fixing ,to

chassis (hour and minute -hand type); 4/6.
TYPE 2806, friction drive, size of dial 8in.x3in., over-

all height 8iia.; 27- each.
TYPE 182.5, single speed friction drive, two bolt fixing.

size of dial 51/2in.x 13/4in.; 2/- each.
ALL The Above With Plain Unprinted Scales Only,

***
BULGIN S.P. S.T. Twist Switches (on -off); 10d. each.
BULGIN D.P. S.T. Twist Switches; 1/- each.
ALL Other Lines Previously Advertised Still Available.

ALL Orders to the Value of 5/- Post Free, under this
amount reasonable phstage must be included; c.o.d.

orders will be definitely refused for value of less than
5/-; enquiries stamp if really expected.- Hours of
business, week -days 9 a.m. to 7 p.m.; Saturdays 9 a.m.
to 1 p.m. Postal rates as above apply to the United
Kingdom only, orders for Ireland and abroad- must
include sufficient postage to cover whatever the value
of same.
RADIO CLEARANCE, High, Holborn, V1.710.

PREMIER SUPPLY STORES.

PLEASE See Our Displayed Advertisement on, page 3.
48

Bargain Parcel Ever Offered to Read::
this Journal.

Buys a Parcel Packed Full of Brand New Corn -
11,1 / ponents, such as modern 3 -wave band coil pack,
complete with- switching and all trimmers, etc., and cir-
cuit diagram Westinghouse full -wave Westector, Ediswan
thermal delay switch, large number of short-wave and
other coils, and many other articles too numerous to
mention here; write at once for this wonderful bargain
parcel worth pounds, to:- ,

MARK DAVIS RADIO -ELECTRICAL STORE, 22,
Lisle St., London, 'W.C.2. [8247

OLIVERS Offer Aluminium Chassis, 16in.x10in.x3in.,
18 s.w.g., undrilled, 6/6; any size to order. '

SPEAKER Transformers, Pentode, Universal, 3/3;
.Drivers, L.F.s, 3/9:-Olivers, 676, Christchiirch Rd..

Boscombe, Hants. [8235

"Wireless Direction Finding," Third Edition. Price 25s. net. Post free 255. 9d.
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COMPONENTS -SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

MAINS RADIO DEVELOPMENT Co.

MAINS RADIO DEVELOPMENT Co. Offer Outstand-
ing Bargains, carriage paid, delivery by return; call

mornings, telephone: Tudor 4046; stamp for list 224.
POLAR Midget Latest Type Three -gang Condensers,

fully screened, with trimmers, standard %i n.
spindle, 0.0005 mid., with 110 k/c tracker:. also perfect
es straight two -gang, 2/6 only; smashing offer,

TRANSATLANTIC 1939 Four Waveband Superhet Tun
tog Packs fo. British Valves, covering 10 to 2,200

metres, comprising coils, J.B. bar -gang condenser. full
vision coloured drive, Yaxley switching, two 465 k.c. I.F.
transformers, etc., completely wired, aligned, tested, with
circuit; three -gang, 11.F., F.C., 1.F., 65/-; two -gang,
F.C., I.F., 47/6.

AMPLIFIERS. -Seven watt, push-pull for M.H.4 and
two P.X.4's, or equivalents; absolutely complete kit

of parts, best components, with circuit, 52/6, less valves,
ERIE One -watt Colour Coded Unused Resistors, any

size, 50 ohms to 5 megohms, your selection; 3d.
each, 2/6 dozen; two -watt, 6d. each.

CENTRALAB Latest Potentiometers, unused, long
spindle, all sizes, 5,000 ohms to 2 megohm, 2/-;

with mains switch, 2/3.
TUBULAR Condensers, 400 volt working, wire ends,

best make, .0001,05 add., 4d.; .1 mfd., 4d.; .25, .5
mid.. 6d.

TUBES. -First grade American valves, finest make.
fully guaranteed, boxed, all popular types, 4/;

glass Octal types, 4/6.
srILIX Unused Chassis Valve Holders, 5, 7, 9 -Pin, 3d.V each; all American sizes, 6d.; best steering, 11/2d.
yard.

T.C.C. Metal 8 mfd., 600 volt peak electrolytics, 2/3;
T.C.C. card, 8mfd., 600 volt peak, 1/6; Dubilier

4 mfd., 250 volt, 10d.
FIFTY N.S.F. 1 and 2 watt resistors, wire ends,

marked and colour coded, 20 good sizes per parcel;
2/6 per 50 only.
FERRANTI Twin II.F. Choke Mains Interference Filters,

extraordinarily effective; to clear, 1/...
MAINS RADIO DEVELOPMENT Co.. 4-6, Muswell

Hill Rd., London, N.6. Tudor 4046. [8039
RVALLS RADIO. 280, High Holborn, London, W.C.1,

offer new goods, post free.
AMPLIFIERS, 13w. output, 3 -stage, Triodes resistance

and transformer coupled to push-pull Beam valves,
matched to pair elliptical speakers, with U.S. valves and
speakers; 52/6; input 200-250 A.C.

AMERICAN Type Mains Transformers, 350-350, 70 ma.,
5v. and 6.3v., drop through pattern, input 200-250v., .

6/6; few 110v. input; British made.
WEARITE 110 kr. I.F.'s with Top Trimmers. 1/6 cacti;

sets band pass air core superhet coils ex lialycon,
screened chassis type, 4/9 set five; 110 la% with coil details.

SATOR Volume Controls, 1/ meg. with switch, 10,000
with switch, 5,000 with switch; 1/3 each or 6/6

dozen; Centralab 11,000, less switch, 1/-, 6/6 dozen.
Electrolytics. 12x8x50, 350-12v., 1/3 each or 7/6

-EN dozen; B.I., 20x20x25 at 400v. -25v.. 1/3, or 9/ -
dozen; Plessey 30x8x2, 350v., 1/6, or 10/- dozen.

I. Tubular, 4mf. 200v., 6d. each or 4/- dozen; B.I.1. 0.05, 1/3 dozen, 7/9 gross; B.I. 0.25mf. tubulars,
2/- dozen, 4/6 per three dozen.

SPEAKERS, pairs, brand new, elliptical cone speakers,
made by first class firm, quality of reproduction out-

standing, push-pull pentode transformer, fields 325 ohm
for smoothing choke, 8.600 as bleeder, circuit available,
handle 10-15w.; 14/- pair -Ryalls Radio, see above.

[8246
VAITXHALL.-}livac valves, all' types, new prices; full

range of pick-ups from 11/,
VAUXHALL.-Callaro A.C. gramophone motors, boxed,

28/-; similar model, with pick-up, 45/6.
VAUXIIALL.-Flat sheet aluminium, hard rolled 18

gauge, 12x12in., 3/-; 18X18in., 5/6.
VAUXHALL. -Iron -cored coils, on base with switch, ter-

minals, circuit; 2 -gang, 11/3; 3 -gang, 17/-.
VAUXHALL UTILITIES. 163a, Strand. W.C.2. Ask

for free list; post paid 2/6 and over; C.O.D. 5/ -
minimum. [8240
INSULATED Single Screened Wire, highest quality, 2c1.

per yard; 25 mfd. 25 -Volt tubulars. 4d. each, 3/6
dozen; Paxolin trimmers, 30 mmfd., 100 mmfd., 3d.

TUBULARS, non -inductive, 300-400 volts working,
0.5 mfd., 4,1.; 0.1, 0.05, 0.02, 0.006, 0.001, 3d.

FL' ENTITE Trimmers, 30 mmfd.. '3(1.; 2x100,
2x140, 2x250, 6d.; satisfaction guaranteed; post

paid over 2/6.
BROWN and WELCH., 371a, Green Lanes, Palmer's

Green, N.13. [8237
CIOLLARO A.C./D.C. Record -changers, 200-250, plays

eight 10in. or 12i1: records, mixed, also,incorporates
repeater and rejector; limited quantity, £515, in sealed
cartons.
Cl_ARRARD A.C. Motors, Model A.C.4, enclosed type
Vf with automatic stop, 110-250 volts, 30/-, carr. pd.,
sealed cartons.
MARCONI K25 Pick-up, unused and. boxed; 14/-.

HENRY'S. 72, Wellington Ave., Stamford Hill, N.15.
Stainford Hill 2907. [8216

SOUTHERN RADIOS Bargains. -Sale now proceeding
of hundreds of bargain lines, goods previously adver-

t ised still available. -Southern Radio, 46, Lisle St., Lon-
don, W.C.1. Gerrard 6653. [8236

Wanted
WE Buy for Cash All Types of Modern Second-hand

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., 238, Eus-
ton Rd., Loudon, N.W.I. 'Phone; Euston 3810. [8112

THE SPRING ISSUE OF ELECTRADIX

16 -PAGE BUFF BARGAIN SALE LIST
NOW READY. 150 Dlustrations. 2,000 Bargain. fora 2d,

stamp only. Everything from a Coherer to a 600 cell Charger.
THE BALD STATEMENT in the " Wireless World " that we have just
issued a Sea List conveys no idea to readers of the variety and wide range
of interesting apparatus this List embodies. A copy will be sent you by
return post and if what you want is not listed please let us know.
THERMOMETERS. Panel 2lin. dial, 5ft. ether tube, for distant indicating,
reading n to 100 deg. Cent., 7,6. Cambridge, 106. FOURNIER
THERMOMETERS by. Cambridge Instrument Co., 4in. dial, 10-110 deg.
Cent. Fitted adjustable electric contacts,
TWO CINE PROM:MORS. Powers No. 0, 35 mm. Dallmeyer lens and
condenser, mot, drive, on stand with lantern and arc, £7'10,-. Sound
head with head Amplifier and spool box for talkies. £8'10:-.
15 -DAY TIME SWITCHES. Verner 1 amp., 5 amps., 50 amps., 100 amps.,
200 atom, cheap.

LIGHT RAY CELLS. Selenium, unmounted mounted
T 6 and 10-. Rayeraft outfit with relay and amPlitier,
Caesium Photo -cells, for Sound -on -Film and Ray Work,
R.C.A., 25'-, a, illus. ; G.E.C.,_25i- to 631.0'-. Beck Angle
Prisons, mounted in canter, 5 6.
X-RAY TUBES. -Brand new W.D. pattern, cost 5 guineas,
m12mad.

OltPlr-itia2;6d. la., Betio or Television, 1:6. Parabolic
Concave, 20in.. 25'-; 241n., 30', Carr. fwd. Neon Lamps,
2 6 and 3 - each, with holder. Miniature Nexus, 2:6.
D.C. GENERATORS. -Shoot wound. -110 volts 1 amp., 15:-;

200 volts'] nunp., 17 6 ; 200 volts 1i amp., 26:-.
LUCAS AERO, 072 volts, 120 watts D.C.. enclosed, 4,000 revs. As used
on Aircraft wireless. Cost £15. Reduced Sale Price, 12.'6.
DYNAMO H.T. DUAL, 600 volt. for H.T.
100 ma.. and L.T. 6 volts 5 amps. Reduced
Sale Price, 15 -.
MOTOR BARGAINS, in midget H.P. motors
for AA'. or D.C. 200 2:10 volts, 1,110th
H.P. D.O.T. type totally enclosed K.B.
('over 2,0011 revs. at a price never before
offered : 7.6 only. Next larger G.M.
No. 2 type high speed 1 611th H.P., 4,000

. revs.. 9.6. Larger still 1 45th M.P. Model G.E. No. 1, 12;8.
Other Al'. motors, I, I. d and 1 H.P., et,
NEW PANELS. Metal. Paxolin or Ebonite. Polished aluminium, 18 and
16 gauge, bright or enamelled. 12in. x 12I0., 3,-. 1010.,,18in.,
Ebonite quarter inch Panels 24in. x 24in. for 86.
SCRESNAL- for lining Cabinets, anti -interference screen. flexible, fire-
proof thin asbestos faced aluminium foil back and front. Any length
cut in 24.1n. width, 1/- per 2 square feet.

IF YOU CANNOT AFFORD A TELEVISOR
VOICE RECORDING IS ALWAYS INTERESTING.

a The FEIGN RECORDER fits any Radio-
gram. Has positive drive by ball bearing
worm gear and rack. Complete and ready
for use, only 3716. Less Pick-up and
Tone Ann and diamond traverse gear only

)11,4 -'

21;-. Either 3'3 dos. metal blanks can be
used or the glass -coated eimplete. Pre-

-(m,, amplifiers for Recording Mikes, 1 valve

ess

Battery Model "hr cabinet, 25i-. A.C.411) Maine pre -amplifiers, with valve rectifier,
steel -cased model,

TELESCOPES. Navy Telescopes, hand spotters, 251-; Gun type, 174.
MOVING COIL MIKES. -Torpedo P.M. moving -coil mike, model T.M.,
needs no battery, directional correct frequency response, ideal for P.A.
and recording. 55'-. Table .tarn, 7 6. Trend., 7 6. Epoch type ditto,
ea very robust and handsome P.M. M,C mike, 35;6; with table stand,
42 6. Transformer, 7;6.
FLOOR STANDS. '2010., 1E6 ; ; 48in 18:6.
ARC LAMPS. 5 -movement Searchlight type, 10 to 100 amps., worth £5.
Sale 12 8.
PEANUF WECO VALVES. The famous 4 -pin Standard Telephones
Midget. Work on one volt at 1 mop. Au 010 valve for 2 -.

POWER AN. Clenerators, 500 cycles,
Alternator, 20 amps. 10 v., 83 10 -.
Double Type, 500 cycles W. 1011 v.

amps. AC., 70v. 3 snips. D.C.,

MEGGERS. 100 volts, 200 volts. 100
volts and 1,0011 volts, from 6610:-.
LABORATORY MEPFIRS. Nalder sub-

standard mirror scale moving coil, 610. x 7in., 20 sn.v. per div., as new, 65
Carabridgeand Paul, def. 3 ofieroamps. per div. Peal Frequency

meter, scaled 80-800 perimis. Panel Frequency meters, 511 cycles, ;
100 cycles, C.Z. Megger Voltmeters, 30;-. Capacity Bridge, to
10 mfd. cheap, D.C. Wattmeters,
(SALVOS. Silvertown Astatic, brass case. Hari, 20 ohms, 7'6. Type
" G" bridge-galvo, mope. needle, go c. Tinsley Ballistic govern. Mirror,
£3. 2(:a.mbtell, ditto, vett., brass case, £4. Sottisen Marine Retiectiug,

BRIDGES, etc. Slider type, 37'6. Pocket Bridge, 26. Plug types,
Portable, G.P.O.. 17 10 -. Silvertown, £8. Paul type 4 -dial cheap. New
Griffin, £20. Universal Shunts. 15.-. Reversing Keys, etc., cheap.
Meters for Switchboard, Sin. to Sin., all ranges in stock for quirk delivery.
MAGNETIC Lin. COMPASS with Plain Scale. Bevel glass, brass body.
A British Bargain for ga. only.

Send for the SPRING BARGAIN LIST "W."ELECTRADIX RADIOS,
218, UPPER THAMES STREET, LONDON, E.C.4.

Telephone: Central 4611 -

wrialmszERsi
ARE l'12U EARN! 1I

LEST THAN A 10 PER talk?
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,
Building, Govt. Employment, etc., and gives details of
B.Sc., A.M.I.C.E., A.M.I,E,E., A.M.I.Mech.E., A.M.I.A.E.,

,...-_,_ 1
-"NO PASS -NO FEE." Whether you be

-_,

A.M.LW.T., A.M.I.R.E., G.P.O.,

I
MATRIC., and all Exams. We GuaranteeA\

.;..,,,,....::,\ i
an old hand or 0, budding apprentice g.IL this
Look to -day. FREE and POST FREE
BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY.

1-\ 1 387, Shakespeare Rouse, 17/19, Strngt1Jrd
Place, London, W.1..

268
PAGES

REPAIRS AND SERVICE
" SERVICE with a Smile."

AMERICAN Valves, -spares, linecords, rewinds; repairers
of all types of American and British receivers.-

F.R.I., Ltd., 22, Howland St., W.I. Museum 5675. [0434
METROPOLITAN RADIO SERVICE. - Gee ra arced

repairs to American (Midget and Standard) and
British receivers.

MAJEsnc Service Depot. I.F. and mains trans.
formers rewound. American valves and parts; trade

supplied. -Metropolitan Radio Service Co., 1,021, Finch -
ley Rd., London, N W.11. Speedwell 3000. [0435

LOUD -SPEAKER Repairs, British, American any
make, 24 -hour service; moderate prices. -Sinclair

Speakers, Alma; Grove, Copenhagen St., N.1. [0590
GUARANTEED Repairs Any Transformers, choke,

motor armature, converter, dynamo, etc.; keenest
prices, immediate quotation, prompt dependable service.
-See below.

(LONDON TRANSFORMER PRODUCTS. Ltd.).
Willesden, N.W.10. Willesden 6486 (3 lines)

[6892
MAINS Transformer Service, Repairs, rewinds, or

construction to specification of any type, competi-
tive prices and prompt service. -Sturdy Electric Co , Dip -
ton, Newcastle -on -Tyne. [0516

EPOCH SpeakerReplacements, cone assemblies supplied
from 4/-; field coil and transformer rewinds; trade

radio service. -National Radio Epoch Reproducers, 126,
Elthorne Rd., N.19. Arc. 1319. [8197

COTT-SESSIONS REPAIR SERVICE. -All types of
.'receivers overhauled, rebuilt, repaired, including

American -communication sets, W.W. Monodials, All -wave
Super -Seven. Variable Selectivity IV, etc.

SCOTT -SESSIONS REPAIR SERVICE, popular for 15
years from Land's End to John -o -Groats; van col-

lection London area; immediate, courteous and skilled
attention to every instruction..

SCOTT -SESSIONS REPAIR SERVICE, Exchange
Works. Muswell Hill, N.10. Tudor 4101.2. [7497

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/-, past free; guaranteed satisfaction; trade
invited, estimates free; prompt service. -Loud -Speaker
Repair Works, 5, Balham Grove, London. Battersea 1321.

[0394

EXCHANGE
H.M.V. or Columbia Record Player Wanted, in ex-

change for Pye " Q " 4v. battery portable; Eddy-
stone 5v. S.W. superhet receiver coils (No. 3 Manual)
wanted.-Widdup, Reedham, Poyntou Park, Poynton,
Cheshire. [8234

EXTENDED PAYMENTS
LONDON RADIO SUPPLY Co. (Established 19251

on convenient terms, components, accessories
and sets, any make; 10% down, balance over 12 rriOnfts.
send for list of requirements. -11, Oat Lane, London.
E.C.2. [0337

MISCELLANEOUS
CHEAP Printing. -1,000 billheads

Creteway Press, 18, Busted,

Engineering Dept. (No
4.31- Commencing £3/13 per week;
prospects, -Free details of entrance
(Dept 574), 17-19, Stratford Place,

3/6; sample free. -
Sussex. [8180

experience required.)
age, 18-23; excellent
exam. from B.I.E.T.

London, W.I. [8129

EVERY Radio Dealer Who is Not a Regular Reader
of "The Wireless and Electrical Trader" should

send his trade card at once for a specimen copy and full
details of the " Trader " Services, " The Wireless and
Electrical Trader " has the widest influence, the
weekly circulation, and is read by all the leading manu-
facturers and traders. Trade only, 15/- per annum,
post free. -Published at Dorset House, Stamford St., Lon-
don, S.E.1.

" ENGINEER'S Guide to Success" Shows flow to
Qualify in Television Radio Engineering and Ser-

vicing, sound recording, wireless communication, etc., by
studying at home with the T.I.G.B. Write to -day for this
Great Guide -free -which gives full particulars, contains
the world's widest choice of engineering courses -over 200
-and alone gives the regulations for qualifications such as
A,M.I.E.E.. A.M.I.R.E., A.M.I.T.E., A.M.I.W,T., C. and
G., etc. Training until successful guaranteed. -The Tech-
nological Institute of Great Britain, 82, Temple Bar 'House.
London, E.C.4. (Founded 1917, 20,000 successes.) [8135

PATENTS
" PRACTICAL Hints on Patents," free on application.1 -The Imperial Patent Service, First Avenue House,
High Holborn. W.C.1. Preliminary consultation free.

[0481

TUITION
RADIO Training.-P.M.G. exams. and I.E.E. Diploma;

prospectus free. -Technical College, Hull. [0611

CODE Courses for Beginners and Radio Operators; send
for free "Book of Facts." -Candler System Co.(56W), 121, Kingsway, London. W.C.2. [8181

GUARANTEED Posts. -Complete wireless training;
_ ship and shore services. Television. Day, eveningand postal. Boarders taken. Prosp, free.-W.'London

Radio College, Grove Park Rd W.4. (Chiswick 3244.)
10580

WIRELESS Careers; increased salaries and pensionsmake radio a profitable and interesting profession;
we train students for all branches and guarantee appoint-
ments; Britain's leading Colleges; boarders accepted;write for free prospectus. -Wireless College, Colwyn Bay,
or Wireless College, Calmore, Southampton. [8220

The Wireless World Diary for 1939. is. 6d. net. Post free Is. 7d.
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Q.C.C. Type S5
FREQUENCY
CONTROL UNITS
(As specified by "The Wireless

World.'')

Ground to within 5kc. of your
specified frequency in the 7Mc.
amateur band, and supplied
complete with official calibra-

PRICES. .01 Lion certificate to an accuracy
S5 UNIT (a, orbs.) afrirof 0.025"0.S5 CRYSTAL, i C
nithout homer, .I/1. 1.1.1. stamp (or OUT loll price

BASEBOARD MOUNT for the 1 Jo list of types of quartz tam:rats trio!
I ype S5 Mitt /a/ ?lath+ Iraosati,sion coolpantaa,..

THE QUARTZ CRYSTAL CO. LTD., Kingston Road, NEW
MALDEN, Surrey. 'Phone : Malden 0334.

.KIN V4

WHISTLE

suPPRES9
IF YOU HAVE NOT
HAD FULL DETAILS
OF ALL FILTERS
PLEASE WRITE
NOW (2d. stamp)

FREE TRIAL
OF WHISTLE REJECTORS,
OR NEEDLE SCRATCH FILTERS:
OFFER OPEN UNTIL EASTER ONLY.
We produce five types of Whistle
Rejector. Prices from 10/9 to 25/6.
Two Types Scratch Filter at 16;-;
offer allows test for seven days, supply
on approval-against cash. Type of
set MUST be stated and what you
wish to filter out.-Our advice on
type suitable follows.
POSTLETHWAITE BROS.,
"Kinva " Works, Kinver, Staffs.

Pamphonie
TELEFUN KEN PICK-UP

Permanent Sapphire needle
reduces record wear

PAMPHONIC REPRODUCERS LTD.
worialed with P r E LOI.1

45, Si. Pancras Way, London. N.W.1. 'Phone : EUSton L12'7

CORRECTION
Owing to a printer's error our advert. last
week offered Ex-R.A.F. ROTARY CON-
VERTORS D.C. to A.C. This should read

EX-R.A.F. ROTARY CONVERTORS D.C. to D.C.
12 volts input, 500 volts 75/100 n/A output, brand new,
25 postI!- S.H. condition, 20'' -,post I;'-. Also a few
with damaged isirus h, gear windings O. K., 10/ -each, post 1,-.

GA L P I N S LEE HIGH ROAD, LEWISHAM,

YOU GET MORE v\Taz
TAYLOR ALL -WAVE (6.5-3000 Metres)

SIGNAL GENERATOR
This NEW British Made Model is remarkable value. Com-
plete with screened output lead, it has a frequency range
from 100 Kc. to 46 Mc. in six bands, directly calibrated-
Almost constant Output with low Harmonic content. Up
to 50":, variable Internal or External Modulation. Up to
5 volts at 400 cycles of good wave form for testing audio
amplifiers, and many other outstanding features.

Let us send you full specification.

10
GUINEAS

Low
Deposit

Easy
Terms

Available

FILL IN AND POST THIS COUPON NOW
To TAYLOR ELECTRICAL INSTRUMENTS LTD.,

77 77a, Queen Victoria Street, LONDON, E.C.4
Please send me full details of the TAYLOR MODEL 60

ALL WAVE SIGNAL GENERATOR.

Name

Address
W.W 8

BUSINESSES AND PROPERTY FOR
SALE, TO BE LET, OR WANTED

" rirtIE \Wireless and Electrical Trader," is an essential
part of the equipment of everyWireless Trader; its

pages reflect the very latest -turn of trade events, and it
is read by all the leading dealers and manufacturers, for
particulars of businesses offered or wanted. .By subscrip-
tion to the trade only, 15/- per annum, post free.-.Send
your trade card for specimen copy to Dorset House, Stam-
ford St., London, S.E.1. [0614

SITUATIONS VACANT
All 7\11 \ 1STRY.

AERON A UTICAT, Inspection Directorate.

VACANCIES Exist for Unestablished Appointments as
Examiners in the W./T. and Instrument Branches.

QUALIFICATIONS.

APPLICANTS for Vacancies in Instrument Branch
must have good general education, theoretical know-

ledge of physics, optics, mathematics, training in light,
engineering or instrument making. Candidates must be
able to read working drawings and specifications and use
micrometers and other types of measuring instruments.
Preference will be given to candidates having a good
knowledge of thermometry, precision pressure measuring
instruments as used on an aircraft, and of materials
from- which .they are manufactured.
APPLICANTS for Vacancies in W. /T. Branch having

the following qualifications will receive preference:
good general education, sound technical knoivledge of
high frequency engineering equal to City and Guilds final
examination in Radio Communications, practical know-
ledge of modern methods of production and testing of
W./T. transmitters, receivers, wavemeters and associated
equipment; also electrical equipment such as generators,
transformers, and of materials from which they are manu-
factured. Candidates must be able to read working draw-
ings and specifications and to use micrometers and other
measuring instruments.
MIIEY Must be Prepared to Serve in any part of the

United Kingdom, to go into the air if required in
connection with their .duties, and to drive ai car.
SUCCESSFUL Candidates will be Required to Undergo

a Period of Training in Aeronautical Engineering
Inspection not exceeding 3 months.
DURING Training Candidates will be regarded as on

probation and paid at the rate of £184 a year. On
satisfactory completion of the training course, they will
be appointed as Examiner and paid at £246 a year,
rising by increments of £12 if service is satisfactory to
£337, except that the starting salary for entrants below
the age of 24 years will be reduced by £12 for each year
below that age.
SUBSISTENCE Allowance at the rate of £1 5s. weekly

is payable whilst under training to married men land
others with certain dependents) who normally reside out-
side the training centre.
SALARIES are Paid Monthly in Arrear.

NORMAL Age Limits 21-50 Years. Candidates be-
tween 50-55 years will be considered if they have

hail experience of engineering inspection.
CANDIDATES Who, on interview, fail to qualify for

the Examiner (trade, may he considered for:-

ASSISTANT Examiner. --Salary scale X184-£10-£246.

ASSISTANT Examiners do not undergo training, but
lire appointed direct to an station. They may

later become eligible for promotion to Examiner on
attaining the requisite standard of efficiency,' providing
they are willing to undertake the obligations required of
Examiners as above.
APPLICATION Must be Made on Form 786, copies of

which can 'be obtained on application (by postcard
only) to:-The Under Secretary of State, Air Ministry,
LG., 34, Berkeley Square lloirse, Berkeley Square, W.I.

DEPARTMENT of Scientific Research and Experiment,'t,'
Admiralty.

APPLICATIONS are Invited for Vacant Permanent and
Temporary Posts for Assistants II and Assistants III

in the Admiralty Technical Pool. The place of duty, in
the first instance, will be an Admiralty Establishment
in the South of England.
2 Every candidate must be a natural-born British sub-

ject, the child of a person who is or was at the
time of death a British subject.

- Candidates should possess qualifications up to the
standard of the National Certificate in Electrical

or Mechanical Engineering or Inter.B.Sc. in Physics, and
should have had experience in one of the following lines: --

(1) Design of small mechanical and/or electrical coma,
ponents and apparatus; in certain cases experi-
ence of the design of high -voltage high -frequency
apparatus is required; in all cases, candidates
must be able to show an aptitude for and/or ex-
perience of genuine design work.

In) Work in an experimental laboratory or commercial
firm on the experiniental development of small
mechanical, electrical or optical apparatus.
The experimental development of wireless valves,
particularly transmitting valves.

(iv) The preparation of technical specifications and/or
complete lists of stores and equipment of an elec-
trical nature; a knowledge of workshop practice
and drawing office procedure is most desirable.

4 The salary scale for Assistants II is £315 by £12 to
£385 per annum; successful candidates .will be re-

quired to enter at the minimum of the scale; candidates
for -Assistant II posts should preferably be -over the age
of 26.

5 The salary scale for Assistants III is £130 by £12
to £214 (effiency barrier) .by £12 to £310 per

annum; successful candidates may be given a starting
salary up to £214, according to age, qualifications and
experience, and in exceptional cases a salary above this
may be offered.6 Candidates appointed to temporary:posts will be elig-

ible for consideration for any vacancies which may
occur on the permanent staff of the Department.

7Applications, giving date of birth, particulars of
qualifications and experience, and accompanied by

copies of testimonials, Mould be forwarded to the Secretary
of the Admiralty (C.E. Branch) not later than April 8th,
1939, quoting Reference Number C.E. 2740/39.
A PPLICATION Forms are not Required.

£11. F8224

 Three hundred and sixty-five
days from now-where will you be?
Still struggling along in the same old job at
the same old salary-worried about the
future-often unable to make both ends
meet ? Still putting off your start to success
-frittering away precious hours that will
never come again ?
Don't do it, man-don't do it ! There's no
greater tragedy than that of the man who
stays sunk in a rut all his life, when with
just a little effort he could get out of it and
advance.
There are thousands of successful, prosper-
ous men in every business and industry who
owe much of their success to the Inter-
national Correspondence Schools. They
refused to be beaten by lack of training.
They found that the I.C.S. offered them
comprehensive yet simplified Instruction
Manuals prepared by outstanding authorities,
together with personal guidance and expert
understanding tuition.
That wonderful I.C.S. Service, which has led the
field in training by post for nearly 50 years,
can do for you what it has done for others.
Write to us to -day for full information or use the
attached coupon.

COUPON FOR FREE BOOKLET

INTERNATIONAL
CORRESPONDENCE SCHOOLS 1-1?

Dept. 38, International Buildings,
Kingsway, London, W.C.2.

Please send me free booklet describing
Courses in the subject I have marked X. I
assume no obligation.
RADIO ENGINEERING RADIO
RADIO SERVICING TELEVISION

Also

ACCOUNTANCY
ADVERTISING
AERONAUTICAL ENG.
AGRICULTURE
AIR CONDITIONING
ARCHITECTURE
BOOK-KEEPING
BUILDING
BUSINESS TRAINING
CHEMICAL ENG.
COMMERCIAL ART
CIVIL ENGINEERING
DIESEL ENGINEERING
DRAUGHTSMANSHIP
ELECTRICAL ENG.
GENERAL EDUCATION

HORTICULTURE
INSURANCE
JOURNALISM
MECHANICAL ENG.
MOTOR ENGINEERING
PLUMBING
SALESMANSHIP
SANITARY ENG.
SECRETARIAL WORK
SHORT -STORY WRITING
SURVEYING
TEXTILE MANUF'G
WELDING, GAS & ELEC.
WINDOW DRESSING
WOODWORKING
WORKS MANAGEMENT

EXAMINATIONS:
Technical : Professional : Civil Servita : Matriculation
(including Inst. Wireless Tech., P.M.G. Certif. for Wireless
Operators, City & Guilds, Radio Comm., and Prov. Certif.

in Radio Telephony and Telegraphy fo.' Aire aft).

State your Exam, here

Name Age

Address

Greatest, largest and most famous
of all institutions devoted to spars -
time training by the postal method.
Branches in 3o countries, students
in 5o.
1111=11111111111111

" Wireless Servicing Manual," Fourth Edition. Price 5s. net. Post free 5S. 5d.
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SITUATIONS VACANT
SUDAN COVERNAIPINT POSTS AND TELEGRAPHS.

WIRELESS Inspector Required on Probationery Con-
tract for Five Years, alter which, if satisfactory and

subject to certain conditions, he may be accepted to per-
mnaent pensianable service. Age 24-32 years (preferably
26). Technical qualifications as follows : -
( Al Practical knowledge and experience in the installe-

r tu', testing out, maintenance and running re-
pairs of :-

Medium and Shortwave Wireless Transmitters up to
6 kW. Wireless receiving sets and Direction Finding
Equipment.
Internal combustion engines including Diesels,
Generators D.C. to A.C. up to 25 kW.
Cells (all types) and charging equipment.

03) A sound knowledge of Wireless Theory.

Experience in rigging aerials end erecting masts
of various types.

SALARY Sudan Government Scale E.2, starting at
£E.324 per annum (ZE.1 equals £.1/ 0 /6 approx).

Higher starting rate may be offered to exceptionally well
qualified candidate.

FREE Passage on Appointment. Strict medical
examination.

A PPLICATIONS will be Received up to the 30th March.
4-1. For further particulars and application form apply
to the Controller, Sudan Government London Office,
Wellington House. Buckingham Gate, Loudon, 8.W.1,
snorting envelope " Wireless Inspector." [8251

BOY, capable, with aptitude, 14 to 17. learn marine
wireless engineering.-Matheson, Fishmarket, Aber-

deen.- [8230
,CAOOD Engineer Required to Erect Television and Anti-.
Is -X Static Aerials, permanent position to right man;'
good references essential; reply, slating qualifications, age,
previous experience and wages.-Box 9118, c/o Thr Wire-
ltss World. [8218

TESTER Wanted with First -Class Experience in Test-
ing Valve and non -valve Deaf Aids; must be prepared

to undergo examination test; apply, giving full details of
previon: einpIvinent. age and wages expected. Box 9147.
c/o IF, II World. [8225
liMammamv

(C)

Send for FREE

"BOOK OF FACTS"

Learn Code
at home -
THE CANDLER SYSTEM not only
teaches you the right way to send, but
the right way to read code sound just as
easily as you read print by sight.
Courses for Beginners and Radio
Operators.

CANDLER SYSTEM Co.
London Office (Room 55W),
121 KINGSWAY, W.C.2.

DIRECT SOUND RECORDING

PYRAL
AND

NE0 CIRE
ACETATE DISCS

can now be supplied by the
makers of the well-known

Simplat ' Blanks, Apparatus and Accessories

V. G. MANUFACTURING CO. LTD.
GORST ROAD, LONDON, N.W.10

'Phone : WILLESDEN 1632 3

THE INSTITUTE 00F101,ISIJSS TECHNOLOCY

Vernon Place, Southampton Row, London, W.C.I

THE MAY EXAMINATIONS
Examination applications -must be received

not later than March 30th, 1939.
Full information, With particulars of Membership, may be

obtained from THE SECRETARY.

UNIVERSAL 3 VALVE
BATTERY SETS

with British Ring Valves Detector. LF. and 22/6
Power, and W.B. Permanent Magnet Moving
Coil Speaker. In Walnut Cabinet, as illus. Carriage
A real station getter and fully guaranteed.

.0005 2 Gang Conden-
sers 2 - each
.0005 3 Gang Conden-
sers 3 6 each
Magnum Multi Contact
Switches 1 3 each
American Valve
Screens 4d. each

POST FREE.

UNIVERSAL, 8 & 10, Brown Street,
'Phone Deonsgate 5009. MANCHESTER, 2.

SITUATIONS VACANT
ADDLICATIONS Invited by a Large Engineering Finn

in the Midlands .for Test Assistants; experience
e' ,l`stial in either radio transmitters, ultra short wave
radio. or measurements of sonnet reproduction apparatus.
-Apply, with full particulars of age, education, experi-
ence, and salary required, to Box 9159, c/o The Wireless
World. [8231
IMPERIAL AIRWAYS Require a Communication's

Officer. whose duties will include the administration
and control of air/ground radio equipment, including
radio aids to navigation, land communications, viz.:
cables, teleprinters and telephones, the planning of
oceans of radio communication direct between Head
Office, aircraft in flight, and the Company's stations over-
seas, the compilation of codes for internal and external
use, etc. Practical experience of operation of a radio
service, telegraphy or broadcasting, an advantage, but not
essential. Salary will be according to qualifications and
past experience.-Apply in writing before 31st March to
General Establishment Officer, Imperial Airways, Stafford
Road, Waddon, Surrey, marking envelope " Communications
Officer." Applicants should state age, present post, and
salary, and giro details of past experience and qualifica-
tions. Only copies of testimonials should( be sent. Re-
plies will only be sent to candidates selected for interview.

[8250

SITUATIONS WANTED
IlIGHLY Qualified Engineer, University degree, special-
-ILL Des in ILE% technique, Army transmitters, valve
nmnufacture, etc., long experience, is anxious to find em-
ployment in the United Kingdonc.-Write Box 0170. c/o
The Wireless World. [8245:

BOOKS, INSTRUCTION, ETC.
AMERICAN Valve Data.-The new 200 -page Raytheon

Valve Data Book gives full characteristic's and appli-
cations of all types of American valves; invaluable to all
servicemen; post free 2/3; abroad 3/ -.-Leonard Heys. 36.
Henry St., Blackpool. 10594

"
FOUNDATIONS of Wireless." By A. L. M. Sowerby,

M.Sc. Second edition. An elementary textbook
on receivers. Deals fully with the construction of wire-
less vets, valves. and the process of detection. Price 4/6
net. By post 4/11. from Iliffe and Sons, Ltd., Dorset
House, Stamford Street, London. S.E.1.

ACOUSTICALLY DESIGNED. -
We specialise in manufacturing Radio and
Radiogram Cabinets to customers' requirement,

Special Sketches FREE OF CHARGE.
Send lid. in stamps for details of Shinfar
Al odels. Demonstrations arranged by appointment.

LOCKWOOD &O. 85LzIast.,141r I r t.C1;ogR1e;
1

ME NEW LOW-PRICED MULLARD CATHODE RAY OSCILLOGRAPH

is designed on
PRACTICAL lines

DON'T
forget practical considerations when you decide to

invest in an oscillograph ! Make sure first that it's going to
be one hundred per cent useful.

The reputation for high grade instruments behind the new
Mullard GM.3155 is only one reason for its immediate popularity.
Another is that it is designed specially for retail service departments
where ease of control saves time and money.

A special brochure has been prepared to show you just how the
GM.3155 traces elusive faults in quick, easy stages ; how it saves valuable
time. Write for your copy today or, better still, ask for a demonstration.
These men KNOW I The men attached to Mullard's staff of service
experts have spent years in advising dealers on the PRACTICAL aspects
of servicing. To the designers of Mallard Instruments they are the
" voice of the trade." They know your problems intimately - they know
what you want.

That's why the GM.3r55 is an instrument with a PRACTICAL
specification, why you can rely on it to do a full-time job of work in
your service department.

These two well-known instruments can be used with the GM.3153
Service Signal Generator Type GM.2880F. With artificial aerial covering
short, medium and long wavelengths. List price Lam (subject).
Frequency Modulated Oscillator Type GM.288I. Permits direct reading
of bandwidth with variable bandwidth control. List price a.m.° (subject).

FULL DETAILS ON REQUEST.

Mallard

A ON -OFF AND
BRIGHTNESS -
CONTROL

C. TIME BASE
AMPLITUDE
CONTROL

E TIME BASE
FREQUENCY
RANGE CONTROL

G TIME BASE
FREQUENCY
FINE CONTROL

GM3155 List
WITH SPECIAL

TO SERVICE

Price £25
NET PRICES
DEALERS

ear1.6 COUPON ...IMENCE:312/1/31INIMMIr2

WIRELESS SERVICE
CO. LTD.

VALVE SALES DEPARTMENT
22S TOTTENHAM COURT ROAD, LONDON, W.I

NTROL

INPUT
DE

ED INPUT
MPE DANCE

GAIN CONTROL

1- 8 TIME BASE
- SYNCHRONISING

AND INPUT
SIGNAL SOCKETS

0 Please send a copy of the brochure "The G241. 31m
at Work."
Please let us know )vhen you can arrange a
demonstration at this address.

NAME

ADDRESS

W.W.r
L moo gm mow an um err sm me s1
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MADE IN ENGLAND

More about
the Octal Base range

Osram (Octal Base) valves with heaters rated at
6.3 volt o.3 amp. are equally applicable to AC
(parallel heaters) or DC (series heaters) supply.

In order to ensure adequate emission for large
undistorted power, special output valves are avail-
able to meet the parallel and series operating
conditions respectively.

An outstanding example of a DC (or DC,AC)
output valve is the OSRAM KT33C.

TYPE KT33C
Heater* voltage

Heater current

Anode voltage

Screen voltage

26 or 113

1 0.3 or

200

200

Single Valve
Class A'

Anode current (mA) 60

Screen current (mA) 10

Grid voltage -13.3

Auto -bias resistance (ohms) 190

Load resistance (ohms) ..

Peak input voltage ..

Power output (watts)

3000

12.3

5

1 0.6

100

0 005,,

INPUT

50.000 ,1

BM5
RE5MT.

OUTPUT

KT33C

Tefa

- CHASSIS
Typical circuit for

Push Pull
Class AB I

113 (total)

18 (total)

-19.1

240 (per valve)

4000 (anode to anode)

44 (max. output)

15.5 (max.)
* Centre tapped heater.

By utilising the heater centre tap, type KT33C becomes
suitable for operation for a 12'13 volt Low Tension Supply,
such as a car battery.

LIST PRICE 12/-

KT33C in output stage of DC AC receiver or amplifier, showint
heater connections.

Other OSRAM "Octal Base" types
for series heater operation:
Frequency changers X63 (heptode)

X65 (triode hexode)
HF Tetrode

variable mu KTW63
HF Tetrode straight

mu KTZ63
Triode high m ' H63
Triode medium' m ' L63

Double diode triode
(high m ') DH63

Double diode triode
(medium ' m ') DL63

Double diode
(separate cathodes) D63
Beam power tet-
rode for 100-135
volt H.T. supply.. KT32

Cathode ray tuning
indicator Y64

Rectifier (half wave) U3I

Write for descriptive leaflets with characteristic curves and full operating data

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention,



ADVERTISEMENTS. THE WIRELESS WORLD MARCH 23RD, 1939.

1102 Is NEW...
new in chassis, performance,

appearance!

Readers of the " Wireless World " especially will appreciate
the finer points of this latest " H.M.V.", designed for better listening, giving them
on long and medium wave stations, the luxury of push-button control, allied with the
ingenious " H.M.V." automatic frequency control. Other refinements to look for when
you inspect this 6 -valve, 3 waveband superhet at an " H.M.V." dealer's are : AVC .

fluid -light and vernier scale tuning . . . two -speed manual tuner . . . mains energised
moving coil loudspeaker . . . volume indicator. The patterned

fret covering the inclined front. CASH PRICE 15walnut cabinet, strikingly new in design, has a harmonising silk
gns

or by hire purchase.

"HIS MASTER'S VOICE"
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GECALLOY
n RADIO CORES

Brit. Patent No. 405820 421353
410327 425296
417378 425468
420226 438612
421263 441533

Regd. Design No. 798267
798286
799377
799378
799379

GREATER MAGNIFICATION. HIGHER SELECTIVITY. SMALL SIZE.
REDUCED COSTS ROBUST CONSTRUCTION SIMPLE ADJUSTMENT.

SALFORD ELECTRICAL INSTRUMENTS LTD.
PEEL WORKS, SILK STREET, SALFORD, 3

PROPRIETORS : THE GENERAL ELECTRIC Co. Ltd., OF ENGLAND
TELEGRAMS & CABLES
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EDITORIAL COMMENT
The Service Engineer

His Responsibility to Broadcasting
N days gone by members of the
public whose receivers developed
faults took an awful risk when
they called in an " expert " from

the local wireless shop to see what was
wrong. Broadcasting came upon us so
suddenly that, whilst the manufacturers
were turning out receivers as fast as it
was possible for them to do so, no
organisation had been set up which
was capable of maintaining those sets
in proper order after they were in the
hands of the public.

The local service -man in those days
was generally untrained and tried to
locate faults by " hit - and - miss "
methods, often without instruments of
any kind, so that it was small wonder
that servicing came into disrepute,
not only with the public, but also with
the local radio dealer, who found that
it was impossible to undertake servicing
except as a liability to himself.

Equipment

To -day every wireless trader who
hopes to stay in the business recognises
the importance of service to his cus-
tomers, and whilst the process may be
slower than it should be, he is, never-
theless, acquiring trained service -men
and by degrees equipping them with
those instruments which are the essential
tools of their trade.

The confidence of the public in service
is returning, and the public is coming
to recognise that expert service in main-
taining receivers in a proper state of
efficiency must be paid for in the same
way that the cost of any other skilled
service has to be met.

In turn, the dealer is finding that,
efficiently run, his service department

is profitable in itself. That is not all ;
the industry is now recognising that
since wireless sets are in almost gendal
uses throughout the homes of the
country, it is no longer easy to sell
" just another wireless set." There has
-got to be a reason for replacing the old
one. It is the service -man who has the
entry into the customer's home. He is
called in when an old set gives trouble,
and if he is a good service engineer he
will be able to effect the necessary
repairs, but at the same time he will not
encourage the customer to keep on
spending money on a receiver which is
not worth it and he will then be asked
about a new set.

Technical Men should urge
"Better Reception "

More and more to -day the prosperity
of the industry in the direction of sales
of receivers comes through social visits
of technical friends or the professional
visits of a service engineer to individual
homes. The aim of every reader of
The Wireless World should be towards
raising the general standard of wireless
reception. When he hears reproduction
which he knows to be deplorable in
quality he should not let it pass but
should encourage the owner of the set
to do something about it. In all
probability the owner has got used to
the bad quality and is quite uncon-
scious of the shortcomings of the
set.

If broadcasting is to be maintained
on a high level in this country and is
not only to provide enjoyment for the
older members of the family, but also
train the young ear to an appreciation
of musical quality, then support must
be given by those who are technically
trained to a long overdue campaign
for " better reception."
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Stand-by Three
A COMPACT THREE -VALVE

BATTERY RECEIVER

pROBABLY
the majority of listeners

employ a mains -operated receiver,
and rightly so, because it gives a
better performance and costs less

in upkeep than a battery set. The latter,
however, is not merely of interest only to
those who do not possess a mains supply ;
it is a highly desirable adjunct to the
mains set.

A self-contained battery set can readily
be moved about, and is consequently as
suitable for outdoor use as for indoor. At
picnics or in the
sick - room it is
equally suitable,
and it forms an ad-
mirable stand-by in
c,,,se of failure of
the mains supply-
,a point not to be
overlooked during
the present un-
settled state of the
world.

A receiver which
is intended pri-
marily for emer-
gency use needs
rather different characteristics from one
which will be employed for regular listen-
ing. In the first place, it must work from
a small aerial ; secondly, only the recep-
tion of a few stations need be considered
important ; thirdly, high quality of repro-
duction and large volume are less impor-
tant than intelligibility of speech ; and,
fourthly, the batteries must be of a type
that do not require regular attention.

Let us start by considering the question
of the batteries, since our decision here
will affect the other matters in some
degree. The choice is between .dry bat-
teries and accumulators. The use of accu-
mulators for the HT supply in a small,
self-contained set need not be considered,
but it is possible to derive the HT from
the LT supply with the aid of a vibrator
transformer and smoothing equipment.

The disadvantage of this scheme is that
it costs more than a dry battery initially,
and it increases the current drain on the
LT accumulator, thus making more fre-
quent recharging necessary. Its advan-
tage is that HT battery renewals are
avoided.

Fig.

The relative weight to be attached to
these points depends on the receiver. If
a performance comparable in all ways
with that of a mains set is required, then
the HT supply must be 6o mA. at 250
volts, or even more. The cost of such a
supply from dry batteries is normally pro-
hibitive, and it is cheaper in the long run
to use a vibratory supply unit with a 6 -
or 12 -volt accumulator. Even then fre-
quent recharging of the battery is needed.

A small battery set, however, may need

t.-The arrangement of the filament circuits of the
valves is shown in this diagram.

only 10 mA. or so at 100-120
volts, and there is little doubt
that the dry battery is the more
economical source. This is especi-
ally the case when the receiver is
intended for intermittent rather
than continuous use, for dry bat-
teries are then at their best.

Now let us turn to the LT
supply. The alternatives are a
2 -volt accumulator or a 3 -volt or
6 -volt dry battery. At 2 volts
the current required is likely to be
about 0.3-0.5 ampere accord-
ing to the valves selected. A
small accumulator will supply
this easily, and for continu-
ous use is undoubtedly the
better.

An accumulator requires
regular attention, however, if
it is to keep in good condi-
tion. In the case of a stand-
by set the chances are that it
will be forgotten, and just when the set
is wanted it will be found that it has lost
its charge or even started to sulphate.

HERE is a receiver design that
fulfils several purposes. The

set described is particularly simple
and straightforward and so pro-
vides an excellent introduction to
wireless construction ; when com-
pleted, it serves as an admirable
stand-by in all cases where a mains
supply is not available, and for
intermittent and occasional use it
has at least one major advantage
over the conventional -battery port-
able. Lastly, a set of this kind
would be a virtual necessity in

times of emergency.

There is also the question of recharging.
In the unhappy event of war it is pos-
sible that charging facilities would be tem-
porarily interrupted, just as the mains
supply might fail for a time. The re-
ceiver would then be useless at a time
when it would be urgently wanted.

The dry battery is free from these limi-
tations, and is quite suitable for intermit-
tent use, although it is less convenient and
more costly for a regular supply. The
disadvantages of the dry battery are that

A front view of the
receiver chassis with

the RF valve in the foreground.
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its voltage falls during its life and that its
life in hours is much less if it is used
for considerable periods at a time than if
it is only used for short spells with inter-
vals of rest. The maximum life is secured
with intermittent use, a low -current drain
and the provision of a higher voltage than
that needed by the valves with a dropping
resistance.

A receiver could be designed, for in-
stance, to work off a 4 -volt supply, and the
obvious thing to do is to use a three -cell
battery giving 4.5 volts. The voltage, how-
ever, would drop fairly quickly and settle
down at something like 3.5 volts for a long
time before it begins to fall off rapidly at
the end of its life. It would have to be
replaced as soon as the voltage fell much
below 4 volts if the receiver were to func-
tion properly.

The Filament Circuit

By using a 6 -volt battery, however, a
longer useful life can be obtained. A
series resistance is necessary, of course, to
drop the voltage, but this can be reduced
in value as the voltage falls, and at length
cut out entirely when the battery reaches
4 volts only. It is then in any case worn
out.

The disadvantage of this course is that

As we decide to use dry batteries for
both HT and LT, it is obvious that the
current consumption of the set must be
kept at a minimum. The requirement of
working from a small aerial demands high
sensitivity, however, so that we must pick
our valves and cir-
cuit carefully.

For the output
stage a pentode is
an obvious choice,
since it gives' a
greater output than
a triode for a given
drain on the HT
supply. The
modern type_ also
requires a much
smaller signal in-
put, so that in-
creased sensitivity
results. The cur-
rent consumption
of the different pen-
todes available is
0.15 amp., 0.2 amp.,
volts.

Now, the current consumption of
British RF pentodes varies from about
o.r amp. to 0.18 amp. As we desire to
arrange the set for 4 volts it is clear that
for economy the valve filaments must be
series connected. For a two -valve set we

and 0.3 amp. at 2

equals the current of the output valve.
The first two valves can then have their
filaments wired in parallel, and the two
connected in series with the pentode fila-
ment, as shown in Fig. I.

It is clear that these conditions are best

The complete receiver and loud speaker can
be housed in a cabinet of moderate propor-

tions.

met by choosing valves taking o. r ampere
for the early stages and 0.2 ampere for the
output. For the latter the Marconi or
Osram KT2 is suitable. At 120 volts it
takes 6.2 mA. anode current and 1.3 mA.

0.0005 mld

C5

21119 R1

RF
0 CHOKE
O

zz
I W 21

^-4

=C6
0 1 rrifd

07

5002
vVv.

R2

0.0005 mfd

S3

R3

0.0001 mid

L3

0

L4

C8

0.2 M

C4

21112

R4

W02 ...C9
o

R5

2M 2

W21

05,000 R7

R6

10,000
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C11=
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Fig. 2.-This diagram shows the complete circuit dia-
gram of the receiver. The resistance RI' is not mounted

in the chassis but on the batteries for convenience.

R9 tooe

50 rrilds

R10 500Q
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R

).+HT

=013
0.002 nIfd

S5

R11

HT

a good voltmeter or ammeter is really
needed to adjust the voltage accurately.
Where such a meter is available it is ad-
visable to use it, but it is not essential,
for modern valves are rather tolerant of
small variations in filament voltage. With
a little care it is quite possible to obtain
satisfactory results without using a meter.

should naturally choose both valves to
take 0.15 ampere.

A two -valve set will not give the
required sensitivity, however, and three
valves are needed. As RF pentodes take
less current than output pentodes it is clear
that it would be wise to pick the valves so
that the current taken by the early stages

screen current-a total of 7.5 mA.-and
gives an output of some 25o milliwatts into
a load of 12,000 ohms. It needs 3 volts
grid bias.

To precede the output stage we need a
detector. As high sensitivity is needed,
there is no real alternative to the grid de-
tector ; it is simple and reliable, it gives
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high gain, and it enables reaction to be
secured easily. A triode is usually
adopted, and has the disadvantages of a
high input capacity and a low input
resistance.

The use of an RF pentode as a detector
is distinctly advantageous and also en-
ables rather higher amplification to be
secured. Resistance coupling is satisfac-
tory, reliable and cheap.

Before the detector we have one valve
only and there are two ways in which it
can be used. It can be an RF stage or a
frequency -changer. If the receiver is a
straight set two tuned circuits, with
reaction, will be used, partly for economy
and partly to avoid the loss of sensitivity
which a third circuit would introduce. If
the set is a superheterodyne there will still
be two variably tuned circuits, one at
signal and the other at oscillator fre-
quency. A fixed -tuned coupled -pair, with
reaction, would couple the frequency -
changer to the detector and form the IF
circuits.

The selectivity of the superheterodyne
would be much greater than that of the
straight set, but the sensitivity would be
considerably lower. This is because a valve
operating as a frequency -change gives
only about.one-third the effective gain of
that of an amplifier. The superhetero-
dyne is the more complicated and the more
difficult to adjust of the two and it is
likely to be much more affected by low
battery voltage.

We thus decide on the straight set and
the complete circuit diagram is shown in
Fig. 2. For the medium -wave band the
switches SI, S2, S3, S4 are closed, thus
short-circuiting both coils of L2 and L4.
The coil Li is then tuned by CI. The
primary is of the high -inductance type,
since this renders the secondary tuning
much less liable to be affected by changes
in the aerial.

The signal developed across Cr is
applied to the grid of the RF valve
through the 0.0005 /IF. condenser C5, the
negative grid bias of i volt being applied
through the 2 -Me resistance RI. The
screen and anode are both fed with the

WfiTg@ZO MARCH 3oth, 1939.
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The List of Parts Required to Build The Stand-by Three
1 Condenser, 2 -gang, 0.0005 mfd., Cl, C2

Polar " Bar "
1 Dial Eddystone 1099
1 Trimmer, C3 Bulgin SW99
1 Reaction Condenser, 0.0002 mfd., differential,

C4 Bulgin N23
Fixed Condensers:

3 0.0005 mid., tubular, C5, C7, CI I
T.C.C. 451

 o.000t mfd., tubular, C8 T.C.C. 451
I 0.002 mfd., tubular, C13 T.C.C. 451
 0.005 mfd., tubular, CIO T.C.C. 451
2 o.i mfd., tubular, C6, C9 T.C.C. 341
I 5o adds., 12 volts, electrolytic, C12

T.C.C. " FT "
Resistances:

I too ohms, 12 watt, R9 Erie
 500 ohms, f watt, R2 Erie

e

 to,000 ohms, I watt,- R6 Erie
 65,000 ohms, / watt, R7 Erie
I 200,000 ohms, / watt, R3 Erie
 500,000 ohms, / watt, R8 Erie
3 2 megohms, / watt, RI, R4, R5 Erie

to ohms, RI I Bulgin ARIO
1 Potentiometer, wire -wound, Soo ohms, RIO

Reliance " TW "

1 Set of Coils, PAL PA2, PHF1 and PHF2
Wearite

I Switch, 3 -way, 6 -pole Bulgin S208
1 RF Choke Bulgin FIFE;
2 Screened Grid Cap Connectors Bulgin P64
2 Valve Holders, 7 -pin (without terminals)

Clix Chassis mounting standard.type V2
1 Valve Holder, 5 -pin (without terminals)

Clix Chassis mounting standard.type VI
1 Battery Cable, 4 -way Bulgin BC2
1 Length screened sleeving Goltoue
3 Knobs
4 Connectors
Cabinet

Bulgin KlO
Clix No. 22
Peto.Scott

Chassis B.T.S.
Loud speaker, PM, with transformer to 'give

12,000 ohms load Goodmans B/605/12000
2 Dry Cells, 3 volts Ever Ready, 2062
1 HT Battery, 12o volts G.E.C.BB50
Valves :

2 W21 (7 -pin metallised), r KTz Osram
Miscellaneous: Peto.Scott

4 lengths systoflex, r oz. No. 22 tinned
copper wire, 2 wander plugs. Screws:
36 /in. 6 BA R/hd., 3 lin. 4 BA R/hd.,
all with nuts and washers.

same voltage, of nearly 120 volts, common
decoupling, provided by R2 of 500 ohms
and C6 of o.z µF., being used.

The intervalve coupling is tuned grid.
This may be surprising because tuned
anode needs fewer parts and would seem
to work as well. Tuned -anode coupling
was actually tried out in the experimental
model, but was abandoned for a very good
reason -a continuous audio - frequency
howl developed whenever the receiver
went into oscillation. This made reaction

This rear view with the batteries removed
clearly shows how the receiver and speaker

are accommodated in the cabinet.

very difficult to control and so largely
nullified its advantages.

The howl was due to AF feed -back
along the HT supply reaching the detec-
tor grid. To avoid it with tuned -anode
coupling, AF decoupling of the HT feed
to the RF valve is necessary, and the com-
ponents required for this are more expen-
sive and bulky than those needed for
tuned grid.

The mechanism of the feed -back is
interesting and can readily be seen from
Fig. 2 if C7 is imagined short-circuited

and L3 removed. When the detector
oscillates its anode current falls, giving a
rise in anode voltage which is communi-
cated to the grid of the output valve as a
positive pulse. This makes the anode
current rise and there is a sudden drop in
potential across the internal resistance of
the HT battery. This drop in potential
makes the anode voltage of the RF valve
fall and is communicated as a negative
pulse to the detector grid through C8, in
spite of the low capacity of this condenser.
This negative pulse on the detector grid
lowers its anode current further, and the
effect is cumulative.

After a time a limiting action occurs
and the detector anode current begins to
rise again. This also is cumulative and
the amplifier oscillates at a frequency
determined by the circuit elements.

The Tuned Grid Circuit

With tuned grid the AF feed -back path
is interrupted by the tuning coil L3. The
impedance of this is so low that it acts
virtually as a short-circuit across the de-
tector input at the frequency at which the
amplifier might oscillate.

This reasoning was amply justified in
practice and on the medium -wave band no
trace of howling was found with
tuned grid. On the long -wave band
there was also no serious trouble,
but owing to the higher impedance
of the coil L4, feed -back was not so
completely eliminated. It proved possible
to provoke a howl on this band, but
further endeavours were not made to
remove this possibility, since it proved in
no way troublesome.

Returning now to Fig' 2, after this
digression, the coil L3 is tuned by the
second section of the gang condenser C2,
and the voltage developed across it is
applied to. the detector through the
0.0001 ,uF. condenser C8. For efficient
detection a i MS2 grid leak returned to a
point about x volt positive with respect to
the negative filament lead is required.
This is conveniently obtained by using
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two grid leaks of 2 MCI each ; one R4 is
returned to the positive filament ( + 2
volts), and the other R5 to the negative
filament.

The detector is an RF pentode of the
same type as that used for the RF stage
(Marconi or Osram W2i). In common
with the usual practice when using pen-
todes for AF amplification, the screen is
operated at a low voltage. It is fed
through the 0.2 Mil resistance R3, and a
o.i ALF. by-pass condenser C9 is adequate.

The correct anode circuit resistance for
this condition is 75,000 ohms, and this is
split into two parts ; R6 of io,000 ohms
acts in conjunction with CIr primarily as
an RF filter, and R7 of 65,000 ohms is
the coupling resistance proper. Reaction
is obtained with the aid of the differential
condenser C4.

The AF output of the detector is applied
to the output pentode through the
0.005 F. condenser Cio, and bias is ap-
plied through the 0.5 MSI grid leak R8.
The screen of this valve is taken straight
to positive HT, and the anode is fed from
this point through the output transformer
on the loud speaker.

The Bias Circuit
A condenser, C13 of 0.002 ktF., is

shunted from the anode.of the output valve
to the chassis for two reasons. First, it
counteracts the tendency for the pentode
and loud speaker to accentuate the upper
musical register, and secondly it reduces
RF feedback on the long -wave band. On
this band the filter R6 Cii is inevitably
less efficient than on the medium -wave
band, and a certain amount of RF energy
does reach the pentode. The condenser
C13 prevents any appreciable amount
being developed on the loud speaker leads
from which it might be fed back to the
input and so cause instability.

The valve filaments are connected in
series -parallel as already explained, and
a resistance RH of io ohms is inserted
to drop the excess battery voltage. This
resistance is mounted on the battery, not
on the set, to facilitate its alteration when
the battery runs down. S5 is the on -off
switch.

The output valve requires 3 volts nega-
tive grid bias with respect to its negative
filament lead. This point, however, is
2 volts positive with respect to negative
LT and the chassis. The grid, therefore,
must be returned to a point only i volt
negative with respect to the chassis.

Bias is obtained by means of the volt-
age drop across a resistance in the nega-
tive HT lead. Assuine Rio to be at mini-
mum, so that it is Short-circuited, then
negative HT is joined to negative LT
through the ioo-ohm resistance R9. As
the total current consumption of the set
is 9 mA., the voltage developed across
R9 is 0.9 volt.

The grid return of the output valve is
taken to negative HT in this condition and
is consequently - 0.9 volt with respect to
the chassis and - 2.9 volts with respect
to its own filament. This is quite near

Wflirag§g
WOIFlid

enough to -3 volts ; actually, for this
value a non-standard resistance would be
needed (iio ohms).

The grid return of the RF valve is also
taken to the same point when Rio is at
minimum resistance. As the filament of
this valve is returned to negative LT, the
bias on this valve is only the drop across
R9, - 0.9 volt.

When Rio is not at minimum, addi-
tional resistance is included in the nega-
tive HT lead. The bias for the output
valve is still that developed across R9,
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however, but that for the RF valve is the
voltage developed across R9 and Rio.
When Rio is increased to reduce the gain
of the set, the current drawn by the RF
valve falls, and hence the total current
falls. As a result the voltage across R9
falls, and the bias on the output valve is
reduced and its anode current rises.

The effect is a minor one, but is men-
tioned to explain the readings which will
be obtained on a milliammeter connected
in the various circuits.

(To be concluded.)

PUSH-BUTTON
NEW

Some Interesting Possibilities
HEN discuising the advantages

of push-button tuning, em-
phasis is usually laid on the
fact that a completely non-

technical person can tune in a station as
quickly and accurately as one who is
highly skilled and experienced. If careful
thought is given to the matter, however, it
will be seen that this advantage, great as
it is, is not nearly so important as are the
enormous possibilities which the system
gives of improving the performance of the
receiver.

It is well known that in the ordinary
receiver there is a great number of what
may be called compromise adjustments.
As an example, the method of coupling
the aerial to the first tuned circuit may be
cited. The optimum coupling for receiv-
ing a station on zoo metres, for instance, is
not, all other things being equal, the same
as for bringing in a transmission farther
up the medium waveband scale. A dif-
ferent degree of coupling might, indeed, be
called for even in the case of stations on
the same wavelength in order to vary the
signal-to-noise ratio in accordance with
the expected signal strength available
from each station.

Optimum Coupling-Always
It would theoretically be possible to

arrange for the aerial coupling to be varied
either continuously or in a large number
of fixed steps, but in actual practice the
tuning of the set would then become ex-
ceedingly complicated. The set maker,
therefore, compromises by fixing the
coupling so that it gives reasonably good
results on all wavelengths covered by the
receiver. iIn the case of push-button
tuning, however, it is obviously possible
to arrange that the button associated with
each station alters the aerial coupling to
the most suitable value, such as by the
provision of several cams or contacts on
the button mechanism or, in cases where
a tuning motor is used, by a whole host
of other methods which ingenuity could

TUNING IN A
LIGHT
easily devise, even to the extent of using
separate motors if necessary.

It is quite easy to think of a very large

number of circuit adjustments which could
with advantage be made in order to obtain
the maximum receiver performance in the
case of each station to which the set is
tuned. In the case of some transmissions,
for instance, a good deal of interference
could be eliminated if an arrangement
were available for directional reception by
phasing the output from two aerials.
Many troubles could also be avoided if
provision was made for drastically re-
ducing the gain on very strong signals
instead of leaving it all to the over -worked
AVC system and so introducing objection-
able distortion.

If all these variables were to be fitted
in the ordinary set the number of control
knobs would be beyond the operating
capabilities of even the most hardened
professional, and so they are omitted.
There would be no great difficulty, how-
ever, in arranging to include them in a
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Push-button Tuning in a New Light-
push-button set in the manner already in-
dicated. In some cases, of course, remote
control would have to be used, a typical
instance being where it was desired to ob-
tain optimum signal-to-noise ratio from an
anti -interference aerial by including tap-
pings on the transformer at the " aerial "
as well as at the " receiver " end of the
transmission line.

There is yet another point. Most re-
ceivers have one or two auxiliary controls,
but these could quite easily be eliminated
in the case of push-button sets. A useful
instance is the variable -selectivity control
which is now available on many receivers.
Were it not for the question of interfer-
ence, this could be permanently left in the
minimum position usually adopted for

local -station reception. In any particular
locality it is known by experience what
degree of selectivity is necessary to enable
a given station to be received free of in-
terference from other stations. Surely,
then, it would be easier to make the push-
button adjust the selectivity at the same
time as it tuned in the station.

Simultaneously it could be arranged
that the characteristic curve of the AF am-
plifier was varied so as to counteract as
far as possible the effect on reproduction
caused by the selectivity adjustment, thus
doing away with the tone control. There
seems, in fact, hardly any limit to the
latent possibilities of push-button control
in the matter of improving the perform-
ance of a receiver and yet simplifying its
operation.

RADIO TELEPRINTING
Eliminating Errors Due to Atmospherics

IT is well known that ordinary hand -
operated morse telegraphy is rapidly
being superseded by various automatic

printing systems. -Not only is much greater
speed attained by automatic methods, but
still more time is saved by eliminating .the
necessity for translating the ordinary letters
of the alphabet, numerals and other sym-
bols, into morse and then retranslating
them at the receiving end.

Unfortunately, the automatic systems
used on land -line and submarine telegraphs
are not well suited to wireless transmission.
In most systems each character to be trans-
mitted is translated into a telegraph code
signal consisting of a combination of
" marking " and " spacing " elements, this
process being reversed at the receiving end.
In the case of wireless communication the
addition of spurious impulses due to atmo-
spherics or to what is usually called " man-
made static " is liable to cause one_letter
to be changed into another.

Several attempts have been made to de-
velop a method in which this defect is
absent. One of the most recent of these is
that developed by Le Materiel Tele-
phonique, an associated company of Stan-
dard Telephones, & Cables, Ltd. The
principle on which it works is allied to that
used in the facsimile system of transmission,
and may best be described as a " scanning "
method in which each printed character is
analysed into a number of elementary lines,
and transmitted in the form of clashes and
spaces of varying length, which build up
the original character at the receiving end.

Using this method, interference cannot
change a character into another which is
totally dissimilar, the only effect of it being
to print small extra elements or to suppress
small elements of the received character.
Furthermore, the operator at the receiving
end is aware of the quality of the transmis-
sion and may request a repetition whenever
necessary.

All characters are drawn so that they
may be built up from a number of elemen-
tary lines. These elements are assembled
according to the character, and are then
scanned or analysed in seven horizontal
lines. Each horizontal line is represented
by one definite audio frequency. The seven
lines are scanned and transmitted simul-
taneously, thus enabling a relatively high
speed of printing to be attained without
necessitating very short elementary signals.
There is no need to maintain synchronism
between the transmitting and receiving
mechanisms. A special " start -stop " sys-
tem is used so that the tape at the receiver
does not continue running when signals are
not coming in, and the receiving apparatus
can, therefore, be left unattended, which is
a great advantage.

Excellent results have been obtained in
extensive tests over an SW link between
Algiers and Paris, a distance of Soo miles.
Further extensive tests between the medium -
wave transmitter of the French Meteoro-
logical Office and a receiving station at
Brussels have been carried out under regular
traffic conditions, and have confirmed the
results obtained on short waves.
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PROBLEM CORNER -13
An extract from Henry Farrad's corre-

spondence, published to give readers an
opportunity to test their own powers of
deduction :-

" Bellevue,"
Hampstead, London, N.W.3.

Dear Mr. Farrad,
The new " all -wave " superhet is a great

success, though my wife says I waste too
many evenings over it. Still, it is very in-
teresting trying to identify all the curious
things that can be heard on the short waves.

There is one thing that ought to be easy,
being so near at home, but it has baffled
me so far. About a quarter to eleven, last
evening I came across a station on' 224 metres
giving the usual B.B.C. news bulletin,. ap-
parently the same as the one I had heard
on the ,National an hour or two earlier.
When it was finished it just ceased without
giving any name or other clue. I looked up
the B.B.C. Empire programmes and there
was no news timed for then on any wave,
and in any case there is a gap in the broad-.
cast bands between 20 and 25 metres, and
no station near 22k looks everi remotely
likely to be sending out B.B.C. news. I
have found the scale very accurate, so think
I can depend on the figure pretty well.

As I have heard that sometimes one can
pick up a longer -wave station on its
harmonic, I had a look through the list.
Bournemouth is about nine times the wave-
length, but as I can hardly get it on its
own wavelength that didn't seem likely !
And, anyway, it wasn't giving news ; nor
were any of the other B.B.C. stations. So
it remains a mystery. Can you solve it?

Yours sincerely,
Will B. Keen.

What was the station? Turn to page. 309.

DC/AC Inverters for Television
Receivers

THE gas -filled triode inverter is a very
satisfactory method of converting DC

into AC at high power ratings, and it has
also been used at smaller ratings for operat-
ing radio receivers. For television receivers,
which cannot be operated directly from DC
mains, it would also appear -to have pos-
sibilities.

Since the output from an inverter is very
far from a sine wave, there are likely to be
difficulties in providing sufficient smoothing
to prevent any traces of ripple appearing on
the picture. It is therefore suggested that
improved performance could be obtained by
locking the inverter, which is usually free -
running, into the output of the frame -
frequency time -base generator.

Two specimens of letterpress received by the L.M.T. system. In the example shown on the right the effect of atmospherics and other forms of
interference is clearly seen. It will be noticed that, although marred, the text is still perfectly legible. In the case of ordinary systems this

amount of interference might have been sufficient completely to change several letters, so leading to grave inaccuracies.
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Frequency -Changer Valves
LITTLE KNOWN EFFECTS ON SHORT WAVES

THE performance and ease of
operation of a superheterodyne
radio receiver at frequencies
above io Mc/s (3o metres) is

dependent, to a very large extent, on the
stability of operation of the frequency -
changer valve. The most common types
of frequency changers used at the present
time are heptodes (or octodes) and triode-
hexodes, and in both types the following
objectionable effects may be present at
short wavelengths :

(1) Interaction between signal and
oscillator circuits.

(2) Modulation hum.
(3) " Flutter " effect.
(4) Anomalous tuning.
(5) Frequency drift.
The extent to which the effects are

troublesome depends on circuit design
and to a very much greater degree on the
type of valve used.

The main differences between heptodes
and triode-hexode valves are : (a) In
heptodes the oscillator voltage is applied
to the control grid nearest the cathode
and the signal voltage to the outer control
grid, while in a triode-hexode the con-
verse is the case ; (b) in heptodes the
same electron stream is usually used for
the oscillator as for the " mixer," while
triode-hexodes, as their name implies,
employ'a separate triode for the oscillator.
The arrangement of the grids in the two
types is shown in Fig. i (a) and (b).

In the heptode Gi is the oscillator grid,
G2 the oscillator anode, G3 and G5 are
screen grids, which are maintained at a
fixed potential, while G4 is the signal grid.
In the triode-hexode G r is the signal grid,
G2 and G4 are screen grids, while G3 is
the oscillator grid. Both valves, of
course, may have an extra electrode out-
side the outer screen to reduce the effects
of secondary emission ; they then become
octodes and triode-heptodes respectively.

By
E. G. JAMES, B.Sc., Ph.D.

(Research Laboratories of the G.E.C., Wembley)

IN making the best use of existing
helped by a knowledge of the

account by the valve -maker. This
the more obscure pitfalls associate

valves the set designer is considerably
factors which have been taken into
article should serve to mark some of

d with the frequency -changer stage.

If the tuning of the signal circuit of a
frequency -changer valve is varied, the
frequency of the oscillator is, altered, and
Fig. 2 shows the results of measurements
carried out in the region of 15 Mc / s on
the variation of oscillator frequency with
signal circuit tuning with the triode-hep-
tode X65. It will be seen that the total
change in frequency is 2.2 kc/s, but under
working conditions, say, with a 450 kc/s
IF, the change in frequency from its
normal value is only o.5 kc/s.

Measuring Interaction

In comparing the interaction between
various types of frequency changers, the
total change in oscillator frequency can
be taken as a measure of the interaction,
and Table I gives comparative figures for
a heptode, a typical triode-hexode and
the triode-hexode X65 valves.

The interaction is greatest for the
heptode at all frequencies, and smallest
for the X65.

The difference in interaction between
heptodes and
triode-hexodes de-
pends on their
mode of operation.
In heptodes the
signal grid (G4)
has normally a
fixed negative bias,
so that we have a
retarding field be-
tween the screen
G3 and grid G4.
A space charge will

Fig. 1.-Electrode
arrangement (a) in
a heptode, (b) in
a triode-hexode.

therefore be formed between G3 and G4.
The potential of the inner grid GI is
varying at oscillator frequency, and
therefore the total current flowing through
G3, and thus the density of the space
charge between G3 and G4, will vary at
oscillator frequency. This variation in
space charge density will give rise to an
induced charge on G4, which in turn
generates a voltage of oscillator frequency
across the circuit connected to G4. This

voltage is fed back through the valve to
the oscillator grid GT, and oscillator
anode G2, and will cause variations in
oscillator frequency which will depend on
the phase of the fed -back voltage.

In a triode-hexode, the oscillator
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Fig. 2.-Variation of oscillator frequency
with signal circuit tuning with the X65

valve.

voltage is aplied to G3 and the signal
voltage to GI, and it is found that the
coupling, and therefore interaction, is
very much smaller than in the heptode.
The difference between the X65 and the
typical triode-hexode is due to smaller
capacities and clearances between the
electrodes of the X65. The large voltage
of oscillator frequency induced on the
signal grid of a heptode reduces the effec-
tive conversion conductance, and a con-
siderable increase in gain would result if
this voltage could be neutralised.

The voltage induced in the heptode on
G4 by the space charge is approximately
18o deg. out of phase with the oscillator
voltage on GI, while the voltage induced
via the Gr-G4 capacitance is in phase with

TABLE I.

Valve
Interaction

At
15 Me/s.

At

20 M

At
25 Mc/s.

lieptale ... 16.8 kcis.
Typical triode-hexode 5.5
Triode-heptode X65 2.2 ,,

28 kc/s. 47 kc/s.
9.0 15
3.6 

the oscillator voltage. Hence it is
possible to neutralise the voltage by in-
creasing the Gr-G4 capacitance. How-
ever, at frequencies above about io Mc /s,
the space charge density is not exactly in
phase with the oscillator voltage, due to
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the time of flight of the electrons between
GI and G4. Hence complete neutralisa-
lion is not _possible with a pure capacit-
ance, but neutralisation can be made com-
plete by connecting a resistance in series
with the neutralising capacitance. The
condition of complete neutralisation, how-
ever, only holds for one frequency and
one value of the oscillator voltage ; if one
or both are altered interaction will take
place.

In all frequency -changing valves, a
change in the voltage of any electrode
gives rise to some change in the oscillator
frequency, and this dependency gives rise
to three objectionable effects in a receiver
working -on -short waves.

Modulation Hum

If the HT voltage to the valve has a
zoo -cycle ripple, zoo -cycle frequency
modulation of the oscillator will occur.
This frequency modulation will be trans-
formed into amplitude modulation by the
IF circuits, thereby giving rise to hum.
The effect is worst when the receiver is
just " off tune," as then any change in
oscillator frequency will cause greater
amplitude modulation than if the receiver
was " in tune."

If the line voltage of a receiver alters
in any way, the oscillator frequency
changes. The resulting amplitude modu-
lation is detected and amplified by the AF
amplifier causing current and voltage
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unstable. The effect is shown in Fig. 3,
where the output is plotted against signal
circuit frequency. For small signals, not
sufficient to generate AVC bias, the be-
haviour is as in curve (a), but for large
signals, the behaviour is as in (b) and
(b'), depending on which way the set is
tuned.

If a receiver is to operate satisfactorily
at short waves, the above three effects
must be avoided so that the frequency of
the oscillator must depend as little as

TABLE II.

Circuit Valve Type
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is very much smaller than in the case of
the heptode, so that the change in fre-
,quency with bias is smaller_

Although in Most i.eSpetts a triode-
hexode is superior to a heptode for fre-
quency changing at short wavelengths,
it can give rise to one troublesome effect
unless care is taken in the design.

the hexode section the electrons are
retarded beyond the screen G2 by the
voltages on the oscillator- grid G3, and
under working conditions a fraction,

depending on the
oscillator voltage,

frequency Change jr kc/s.

20% change in
screen voltage sac. anode voltage with AVC

Tuned Heptode
grid Typical triode-hexode

Triode-heptode X85 ..

Tuned Heptode
anode Typical triode-hexode

Triode-heptode X65 ..

2.5 kc/s.
2.0
0.23

1.1
0.85
0.13

5.0 Jo -Vs.
1.6
0.1

1.55 ,,
1.0
0.05

10.1 kc/s.
3.0
1.1

9.6
1.3
0.55

possible on variations in the electrode
voltages.

The electrodes that have the largest
effect on hum and flutter are the screen
and oscillator anode, the effect of The main
anode being negligible, while the signal
grid is the one giving rise to anomalous
tuning.

Table II gives the results of measure-
ments carried out at 15 Mc/ s on the valves
previously referred to, using tuned grid
and tuned anode circuits.

With all the valves, the changes in
oscillator frequency are smaller with a
tuned anode circuit than for a tuned grid

circuit. However, it may not
always be convenient to use a
tuned anode circuit, as the
oscillator HT voltage required
to generate the same oscillator
amplitude is higher than with a
tuned grid circuit. It will be
seen that, with both circuits,
the oscillator frequency
changes are much smaller for
the X65 valve than for the
other two valves.

The largest difference be-
tween the triode-hexodes and
the heptode is in the change of
oscillator frequency with AVC
bias on the signal grid. In the
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Fig. 3.-Variation of output with tuning due to
effect of AVC bias.

swings in the output valve. In general,
the HT source has an impedance, so that
the current swings of the output valve
produce voltage swings in the HT and
hence affect the rest of the receiver. The
oscillator frequency will vary in phase with
the voltage swings, with the result that
low -frequency oscillations are maintained.
The effect has been called " flutter " effect
and is more pronounced when the receiver
receives a large signal. As in the case of
modulation hum, it is worst when the
receiver is just " off tune."

The change in oscillator frequency with
grid bias can give rise to anomalous tuning
effects at high frequency, in that, as the
tuning is varied, the AVC voltage deve-
loped changes the frequency from its true
value, and the point of maximum output
depends on the direction of tuning and is

heptode, the current to the
oscillator anode consists partly

of electrons received direct from the
cathode, partly secondary electrons from
the screen, and partly electrons returned
from the space charge between the screen
and signal grid. Any change in the bias
of the signal grid will therefore affect the
current to the oscillator anode, and hence
the amplitude and frequency of the oscil-
lator. In the triode-hexodes, the oscil-
lator anode does -not lie in the same
electron stream as the signal grid, so that
the above effect is absent. The bias on
the signal grid of a triode-hexode does,
however, control the number of electrons
in the vicinity of the oscillator grid, and
as the negative bias on the signal grid is
increased, the number of electrons col-
lected by the oscillator grid when it swings
positive decreases, so that the oscillator
self -bias is reduced slightly. This effect

the

will come to. rest
20% change in I Total change and then return

through G2 to-
wards Gr. If the
time these electrons
take to travel be-
tween G3 and GI is
comparable with

the period of the oscillator, it can be
shown that some of the electrons will
absorb sufficient energy to enable them to
land on the wires of the signal grid, and
hence cause a current to flow in the circuit
connected to` Gr. If the bias is applied
to the grid through a high resistance, this
current gives rise to an added negative
bias, thereby reducing the gain, while if
the resistance is common to other stages,
as in some AVC systems, it will affect the
bias on these as well. The current in-
creases as the frequency and oscillator
peak voltage are increased, and decreases
with increase of negative bias.

In order to keep the current as low as
possible, the transit time of the electrons
between G3 and GI and the oscillator peak
voltage must be kept small. This has
been done in the X65 valve ; the oscillator
voltage necessary to fully modulate the
valve is only 6 volts peak, while there is
no grid current at the minimum bias, at
3o Mc / s. The gain of the valve will,
therefore, be the same at 3o Mc/ s as at

Mc/s.
When a receiver is switched on, the

cathodes of the valves may reach a steady
temperature in less than half a minute,
but it may take half an hour or more for
the whole electrode system to do likewise.
Changes in the internal capacities of the
valves therefore take place, the rate of
change being rapid at first and then more
gradual until the valve attains its steady
state. The effect of these capacity

TABLE III.

Valve I Heater watts Change in oscillator
grid -earth capacity

Typical triode-hexode 4.8
Triode-heptode X65... 2.0

0.25 0.4117.
0.1

changes is to change the oscillator fre-
quency, and becomes more troublesome
the higher the frequency.

As a general rule, the lower the heater
wattage of a frequency changer the
smaller are the capacity changes and
therefore the frequency drift of the oscil-
lator with time. This is demonstrated by
a comparison of the change in the oscil-
lator grid -earth capacitance of the valves
previously considered when -the valves are
heated up,
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Light-storage in Television
---- ITS APPLICATIONS TO CATHODE-RAY RECEPTION
AT the transmitter the principle of

light -storage has long been used in
cameras of the Emitron and Iconoscope
type, but hitherto it has been lacking in
the receiver. The application of this
principle to the receiving cathode-ray
tube has now been carried out and in
this article the fundamentals of the
system are explained. The development
has been carried out by Manfred von
Ardenne, and is described in an article
which appeared in " Telegraphen-
Fernsprech - Funk and Fernseh -

Technik," November, 1938.

IN transmitting cameras light -storage
is effected by permitting the image of
the scene to be scanned to rest con-
tinuously upon the mosaic of photo-

electric material. The potential of each
individual element of the mosaic builds up
to a value dependent on the amount of
light falling on it, and the whole of the
period between frame scans is available for
this building -up process. The potential is
made use of during the exceedingly rapid
discharge of the capacity associated with
each element, which occurs when the scan-
ning beam passes over it.

In the case of the ordinary receiving
tube, the picture is made visible by the
fluorescence of the screen under the impact -
of the electrons of the scanning beam.
The fluorescence can be allowed to persist
for only a short time at any appreciable
brilliancy, since it must have ceased within
the interval of one frame.

It is, however, obvious that if the
fluorescence could be made to persist for
very nearly the time of one frame and then
die away very rapidly in readiness for the
succeeding frame, nearly the whole area of
the screen would be continuously illu-

0

minated. A great* increase in brilliancy
would be secured and a lower frame fre-
quency could be used without flicker.
There would, in effect, be light -storage at
the receiver.

It is just this action which is accom-
plished by the new development described

opacity or its reflecting power. The
acquired properties of the screen remain
more or less constant for nearly a._ frame
period and are then wiped out in readiness
for the next frame, thus giving the light -
storage effect. The cathode-ray tube,
therefore, becomes a form of light -valve,

RASTER
ELEMENTS

SCREEN GRID

SMALL SECONDARY

CARRYING PLATE

-F--

\ \
F ---LARGE SECONDARY

EMISSION FACTOR

I I\
\ I

\
EMISSION FACTOR

CHARGING SYSTEM

LJ

SIGNAL
VOLTAGE

0

DISCHARGING
SYSTEM

DEFLECTING PLATES

a

0>

CHARGING BY
SIGNAL PULSE

DISCHARGE

FFRAME PERIOD

INCOMPLETE STORAGE
SCANNING TIME OF ACTION
PICTURE ELEMENT

Fig. i.-In this diagram is sketched the arrangement of a simple storage system with secondary -
emission modulation.

in this article. The fluorescent screen,
however, is abandoned, and its place is
taken either by a screen of variable
opacity or of variable reflecting power. A
separate light source is used, and the light
from it is passed through or reflected from
the screen of the CR tube and is projected
on to a viewing screen.

Instead of fluorescing from point to
point under the action of the scanning
beam, the screen of the tube varies its

Fig. 2.-The use of a double -beam tube
enables much better storage action to be

secured.

LOW VELOCITY
SCANNING SEAM
SYSTEM

CHARGING SYSTEM DISCHARGING
SYSTEMLJ L1

SIGNAL
VOLTAGE

0

CHARGING BY
SIGNAL PULSE

SCANNING TIME OF
PICTURE ELEMENT

FRAME PERIOD

GOOD STORAGE
ACTION

DISCHARGE

instead of being a light -source as usual.
The general arrangement of the system

is sketched in Fig. i. A screen consisting
of a mosaic of insulated elements is used,
and it is upon this that the raster is built
up. It is marked " raster elements " in
Fig. i. A screen-zrid consisting of a very
fine mesh of wire is placed on the inside of
it in order to prevent the charges on the
raster elements from affecting the scanning
beam.

The screen is scanned by a high -velocity
electron beam which is focused to small
dimensions and which is modulated by the
picture signal in the usual way. As a
result of the impact of the electrons of this
high -velocity beam, the raster elements
are charged and their potentials become
highly negative with respect to the anode,
and proportional to the beam current at
any instant. The picture is thus built up
in variations of potential of the raster
elements.

In the arrangement of Fig. r, the dis-
charge process begins immediately after
the charging process and is carried out by
a system which irradiates the raster uni-
formly and permanently by low -velocity
electrons. The electron current of this
discharging system is made of such value
that the number of electrons falling on
any element are just sufficient to effect its
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Light -storage in Television-
complete discharge within one frame
period.

On the right of Fig. f a graph is shown
which illustrates this alter-
nate charging and dis-
charging of the elements.
It is clear that the element is
rapidly charged  during the
scanning process and slowly
discharged during the re-
mainder of the frame
period. The form of the dis-
charge is not good, however,
since it is initially too rapid.

A more desirable state of
affairs is shown in Fig. 2,
and here the graph indicates
that the elements remain
charged for nearly the whole
frame period and are then
rapidly discharged in pre-
paration for the next frame.

This is accomplished by
using a double -beam
cathode - ray tube. 0 n e
beam is sharply focused and
of high -velocity electrons. Modulated by
the picture signals it carries out the
charging process in the manner already

viously scanned line to discharge the ele-
ments of the next few lines. At the left-
hand side of the picture the anode voltage
is raised again so that the beam becomes

tion of the electric field. The raster -plate
is set at an angle to the electron -beam, as
in_ a transmitting camera, and polarised
light is passed through it by the optical

POLARISED FILTER I POLARISED FILTER It

EXTREMELY FINE MESH
SCREEN GRID

PROJECTION
LAMP

CONDENSING
LENS

PROJECTION SCREEN

PROJECTING
LENS

NON -DEPOLARISING TRANSPARENT
CONDUCTING LAYER

CRYSTAL PLATE WITH ELECTRO-OPTICAL EFFECT IN
DIRECTION OF FIELD

Fig. 4.-The light system is illustrated here for a transparent crystal screen.

of high velocity and it then scans the next
line. Owing to the great increase in de-
flection sensitivity with anode voltage a

large part of the
motion of the scan-
ning spot can be
made automatic.

Having obtained
in one of these ways
the picture as a
dimensional series
of charges on a
raster plate it is
necessary to con-
vert it into varia-
tions in light. The
potentials obtained
are of the order of
100,000 volts. /cm.,
and there are
various ways of
making the poten-
tial variations
visible.

One method is
sketched in Fig. 4

The raster element is built up of trans-
parent and insulated crystal layers which
have an electro-optical effect in the direc-

Fig. 5.-In this system the light is passed
twice through the crystal screen in order

to secure greater efficiency.

PERMANENT
DEFLECTION

CHARGING BEAM
WITH PICTURE
MODULATION

(SMALL
SECONDARY
EMISSION
FACTOR)

77/)////
111

' DISCHARGING
BEAM WITH
LARGE
SECONDARY
EMISSION FACTOR

RASTER ELEMENT PLATE

Fig. 3.-This diagram _illustrates the scanning process
double -beam tube.

described. The other beam is focused to
a larger spot and is of low -velocity
electrons.

The two beams scan the raster together,
but the low -velocity beam is always a little
ahead of the high -velocity one, and it thus
discharges the raster elements just before
they are due to be recharged in accordance
with the signal by the high -velocity beam.
The scanning paths of the two beams are
illustrated in Fig. 3.

As an alternative to the use of a double -
beam tube it is quite possible to employ
only a single beam for both charging and
discharging. A rather complicated asso-
ciated electrical system is needed, for the
beam has then to perform the discharging
process during the normal line fly -back
period.

After scanning a line from left to right
in the usual way, the anode voltage is
lowered to give a low -velocity beam which
returns from right to left below the pre -

with the

system shown. Light modulation is
effected because there is a deformation of
the electron arrangement in the crystal
under the influence of the high field
strength which changes its light -polarising
properties. The greatest effect is secured
with zinc-blende.

Double -Reflection
A better arrangement is shown in Fig. 5.

Here the metallic coating of the screen of
raster elements is made reflecting and the
light is passed twice through the crystal
layer. The polarising effect is thus
doubled and the operating voltage is
,correspondingly reduced.

Experimentally it has been found with
this method, and using zinc-blende for the
crystal layer, that a potential of 4,50o
volts is enough to give a brightness of 85
per cent. of the polarised light flux. The
working voltage on the tube was 8,000-
9,000 volts.

POLARISED FILTER II

PROJECTING LENS

PROJECTION SCREEN

--CONDENSING LENS

-4--poLARISED FILTER I

REFLECTING
COATING

-we---PROJECTING LAMP
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A lifilioni

warAbol--)

CRYSTAL'
PLATE



The Wireless World, March 30th, 1939
299

The Modern Receiver
Part V. -GANGING
AND SWITCHING

BEFORE proceeding further with
the receiver we have to consider
the problems of ganging, and we
shall first of all deal with the two

signal -frequency circuits alone. Each
circuit must at all times be tuned to the
same frequency as the other within close
limits.

Basically, this will be achieved if both
tuning condensers have exactly equal
capacities at all settings, the stray circuit
capacities are identical, and the induct-
ances are the same. In practice, the
matching of the sections of the gang con-
denser is taken care of by the manufac-

Stage by Stage
When the primary is of high inductance,
however, the primary circuit changes the
secondary inductance by an amount
which is nearly independent of frequency.
It can, therefore, be very nearly corrected
by a change in the secondary inductance,
and as the correction is not very greatly
affected by the aerial characteristics, it
can be done by the coil maker.

The arrangement of the early circuits
thus takes the form of Fig. 1o, where CI
and C2 are two sections of the gang con-
denser, and C3 and C4 are trimmers. Their
adjustment is easy, for if the apparatus
has no defect in it the circuits only differ

Waveband switching as employed in the " Three -Band AC Super."

turers, and the assembly is supplied
matched within certain limits. Similarly,
the coils are matched by their makers to
be of equal inductance, again within
certain limits.

All the user has to do, therefore, is to
match the stray capacities in the different
circuits, and this is done by means of
parallel trimmers. Incidentally, at the par-
ticular frequency at which they are ad-
justed they also correct for any mismatch-
ing of the coils and gang condensers, but
only at this one frequency.

The Aerial Circuit

Perfect ganging is not obtainable even
when these conditions are met, however,
because we have to take into account the
effect of the primary circuits. Only if
these are also identical can perfect gang-
ing be achieved. In practice, however,
one primary circuit is inevitably different
from the others, for it is the aerial.

When the primary winding is of low
inductance the effect of it, together with
the aerial, is to change the effective value
of the secondary inductance by an
amount which varies with the frequency.

appreciably in their stray capacities. A
signal is found, therefore, on a suitable
frequency, or one is provided by a test
oscillator, and C3 and C4 are adjusted for
maximum signal strength. They are, in
fact, treated exactly as though they were
the separate controls of an unganged re-
ceiver. The best results are obtained when
the adjustment is carried out at a fairly

FOLLOWING upon the
discussion of the RF and

frequency"- changer circuits the
questions of ganging and waveband
switching are dealt with in this
article. The choice of intermediate
frequency from the points of view
of adjacent channel selectivity and
image interference is also touched on

high frequency, because the trimmer
capacity then forms a larger proportion
of the total circuit capacity. It is conse-
quently easier to set the trimmer accu-
rately. The standard frequency for adjust-
ment on the medium waveband is
1,400 kc / s (212 metres).

The Oscillator

Now let us turn to the oscillator. This
circuit must not be tuned to the signal,
but to a frequency different by the inter-
mediate frequency. We have assumed a
tuning range of 1,540-550 kc/s for the
signal -frequency circuits. If the inter-
mediate frequency is 465 kc/s, then the
oscillator circuit must tune over the range
2,005-1,015 kc/s or 1,075-85 kc/s, and at
all settings of the tuning control it should
be higher or lower than the signal fre-
quency by 465 kc / s.

In practice the lower frequency cannot
be used, because the frequency ratio is
much too great to be covered by a. single
coil in conjunction with a variable con-
denser of the same capacity as the others.
The higher frequency range is, therefore,
always used.

Now the ratio of maximum to minimum
signal frequencies is 2.8-1, so that the
capacity ratio is 7.8-1. In the oscillator

Fig. 10. This diagram shows the basic circuit of the RF stage. The parallel trimmers are
C3 and C4.



300

The Modern Receiver Stage by Stage-
the frequency range is 2,005/1,015
1.975, and the capacity ratio must be
3.9-1.

Obviously, we can obtain the correct
capacity ratio either by increasing the
minimum circuit capacity or by reducing
the maximum. The former can be done
by using a much larger parallel trimmer
on the oscillator circuit than on the signal
circuits-rather more than double the
capacity in this case. The maximum can
be reduced by inserting a fixed condenser
in series with the variable.

In either case, the inductance will have
to be reduced so that the circuit will tune
to the higher frequency range. It will have
to be reduced much more with the parallel
trimmer than with the series condenser,
however.

Neither of these methods is satisfactory,
for, although the correct frequency ratio
is obtained, and the correct frequency
coverage, the difference between the fre-
quencies of the signal and oscillator cir-
cuits is not constant. At only two fre-
quencies can the correct frequency differ-
ence be secured. The results to be ex-
pected are sketched roughly in Fig. i 1,
which shows the frequency difference
between the circuits plotted against signal
frequency.

What is done in practice is to use a corn -

SIGNAL FREQUENCY

Fig. ii.-This curve illustrates the ganging
errors likely when the oscillator is " ganged "
only by changing the inductance and either
the maximum. or minimum capacity of its

tuning condensers.

bination of both methods. The parallel
capacity is increased and a series fixed
condenser is used ; this gives the correct
capacity ratio. The inductance is then
reduced to obtain the correct actual fre-
quencies.

This method is not perfect, but it is
much better than either of the others, for
there are now three points at which cor-
rect ganging is secured. The error curve
is of the form shown in Fig. 12, and it is
clear that the discrepancies are much
smaller.

As the selectivity of the signal circuits
increases at the low -frequency end of the
tuning range, and as it is these circuits
which become mistuned if there are errors,
the best results ar not obtained with a
symmetrical error curve. The effect of
ganging errors depends on the selectivity
of the circuits which are mistuned, and

Wilrg®OM
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with the curve of Fig. 12 the errors are
of equal magnitude at both ends of the
band. It is better to choose values so that
the errors are smaller at the low -frequency
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Fig. I2. -A typical ganging curve ; the oscil-
lator inductance and both the minimum
and maximum values of the tuning capacity

are altered.

end and larger at the high -frequency end.
In this way the effect of the mistuning is
kept roughly constant.

Knowing the constants of the signal -
frequency circuits, it is not difficult, but
is rather tedious, to calculate values for
the oscillator circuit, which takes the
form of Fig. 13. Here CI is the tuning
condenser and C3 the parallel trimmer ;
C2 is the series condenser, usually called
the padding or tracking condenser. The
value of C2 depends on the other circuit
constants, but is usually about 500
for the medium waveband ; it is smaller
on the long waveband and larger on short
waves.

Accuracy of Ganging

In adjustment the parallel trimmer is
correctly set, together with the signal -
frequency trimmers, at the high -frequency
end of the band, usually at 1,400 kc/s.
The padding condenser, however, is ad-
justed at the other end of the band, say,
at 600 kc/s. The precise method of
carrying out the adjustment varies some-
what with different receivers and depends
on the test gear available. It is, however,
dealt with in the constructional articles.

It should be realised that the ganging
errors obtained are inevitable and their
magnitude depends solely upon the tuning
range and its relation to the intermediate
frequency. The narrower the band
covered in any one range and the lower
the intermediate frequency, the smaller
are the errors.

The theoretical ganging errors thus
diminish as the operating frequency in-
creases, and are smaller on short waves
than on medium, and on medium than
on long, for the same coverage on each
band. They are also smaller with the old
intermediate frequency of Ho kc/s than
with the present one of 465 kc / s.

As the selectivity of the IF amplifier is
much greater than that of the signal -
frequency circuits, it takes charge of the
tuning. In other words, the oscillator will
always be set so that the intermediate fre-
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quency proCluced agrees with the peak fre-
quency of the IF amplifier. If the gang-
ing is not accurate, therefore, it is always
the signal -frequency circuits that are mis-
tuned.

This will obviously reduce the sensitivity
somewhat and also the adjacent channel
selectivity. This will be only small, how-
ever, as most of the selectivity is provided
by the IF circuits.

Image Interference

The main effect will be to reduce the
power of rejecting image interference and
similar effects. It will be remembered that
there are two oscillator frequencies which
can be used for the reception of any
station ; similarly, for any oscillator fre-
quency there are two signal frequencies
which can be converted to the inter-
mediate frequency.

For the reception of a station on
1, 000 kc / s, we set the oscillator at
1,465 kc/s to produce the desired beat of
465 kc/s. A station on 1,930 kc/s is also
465 kc/ s different from the oscillator, how-
ever, and will 'also be converted to the
intermediate frequency, where it will inter-
fere with the wanted signal.

The interference occurs from a station,
on a frequency higher than that of the
wanted signal by twice the intermediate
frequency, and the only protection against
it is the selectivity afforded by the signal -
frequency circuits. Their power of dis-
criminating against image interference
depends on their inherent selectivity, the
accuracy of ganging and the ratio of the
frequencies of the wanted and image
signals.

Now it is clear that the higher the inter-
mediate frequency the more remote from
the wanted signal is the image frequency,
and hence the less important is image
interference likely to be. With' a frequency
of no kc/s the image signal is 220 kc/s
higher than the wanted one, whereas with

Fig. 13.-2The oscillator circuit showing the
parallel trimmer C3 and the padding con-

denser C2.

a frequency of 465 kc / s it is 930 kc */ s
higher. With the lower intermediate fre-
quency a station on 82o kc/s may cause
interference with one on 600 .kc / s, but
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with the higher frequency the interfering
signal would have to be on 1,530 kc/ s.

The result is that, in spite of the some-
what lower accuracy of ganging with the
higher intermediate frequency, the effec-
tive image rejection is much greater. This
is especially the case on short waves,
where very little image rejection at all can
be secured with a low intermediate fre-
quency. It is not good with 465 kc/s, but
is much better than with II() kc /s.

It may be asked why a still higher fre-
quency is not used. The answer is that
the adjacent channel selectivity would be
too low. Actually, it would be possible
to use a frequency of some 600-700 kc / s
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TELEVISION PROGRAMMES
Sound 41.5 Mc/s

An hour's special film transmission in-
tended for demonstration purposes will be
given from 11 a.m. to 12 noon each week-
day. The National or Regional pro-
gramme will be radiated on 41.5 Mc/s
from approximately 7.45 to 9 p.m. daily.

THURSDAY, MARCH 30th.
3, " La Chauve-Souris." 3.30, Gaumont British
News. 3.40, 229th edition of Picture Page.
4-4.10, Boat Race Training. O.B. from
Putney.

- 9, Charles Heslop in " Pick-me-up " with
Phyllis Monkman and Queenie Leonard. 9.30,
British Movietonews. 9.40, Cartoon Film.

301"

Vision 45 Mc/s

the National Sporting Club at Earl's Court.
10.20, News.

TUESDAY, APRIL 4th.
3, Koringa, the woman fakir. 3.15, British
Movietonews. 3.20, Cartoon Film. 3.30,
Henry Hall and his Orchestra.
9, NewsMap, No. 14. 9.25, Koringa. 9.40,
Gaumont British News. 9.50, Pas Seul. 10.5,
Film. 10.15, " In the Barber's Chair " (as on
Sunday at 3 p.m.). 10.25, News.

WEDNESDAY, APRIL 5th.
3, O.B. from Bull's Cross Farm-Work for
April. 3.20-4.50, " Caesar's 'Friend " (as on
Sunday at 9.5 p.m.).
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Fig. 14.-The circuit of the receiver including the frequenCy changer and showing the switching and the ganging arrangements.

with advantage were it not that this fre-
quency lies within the medium waveband,
over which the receiver must tune.

If the frequency is to be appreciably
higher than 465 kc / s, it must be of the
order of 1,600 kc /s, and this is too high
from the point of view of adjacent channel
selectivity-at any rate, at the present
time.

Waveband Switching
Turning l now to waveband switching,

the method adopted is to change the coils,
trimming and padding condensers for each
waveband. The complete circuit showing
this was given in Fig. 1, but the basic
switching arrangements are shown in
Fig. 14.

The switches are shown here, but only
one set of coils, those for the medium
waveband, and the DC circuits are
omitted. The diagram is self-explanatory,
CI, C2, and C3 being the three sections
of the gang condenser, and C4, C5, and C6
being the three parallel trimmers.

Instead of being connected across C3,
C6 is joined across the oscillator coil for
convenience, the difference in its effect
being negligible. C7 is the oscillator pad-
ding condenser.

The resistances RI and R2 are for the
purpose of maintaining the amplitude of
oscillation nearly constant over the wave-
band. In the Three -Band AC Super, RI
has a value of 1,200 ohms, and R2 is
30,000 ohms.

9.45, 230th edition of Picture Page. 10.15,
News.

FRIDAY, MARCH 31st.
3, " Grandfather's Further Follies," from
Grosvenor House. 3.30, British Movietonews.
3.40, Cartoon Film. 3.45, Animal First Aid ;
a veterinary surgeon demonstrates how to treat
a sick dog.
9, " Someone at the Door," a comedy thriller.
Cast includes Jack Melford and Nancy O'Neil.
10.30, News.

SATURDAY, APRIL 1st.
10.45-11.25 a.m., The Boat Race. Viewers
will see the start of the Oxford and Cambridge
Boat Race at Putney and the last half -mile
and finish as seen from Mortlake Brewery.
The middle of the race will be illustrated by an
animated chart.
3-4.10, Niall MacGinnis and Belle Chrystall in
the film, " The Edge of the World."
9, Comedy Cabaret including Harry Tate and
Charles Harrison ; compered by Cyril Fletcher.
10.15, British Movietonews. 10.25, Cartoon
Film. 10.30, News.

SUNDAY, APRIL 2nd.
3, Charles Heslop-" In the Barber's Chair."
3.10, Film. 3.20-4, " Leviathan," a survey
of sea monsters, past and present. The subject
will be discussed by Lt. -Commander R. T.
Gould and Mr. Seth -Smith.
8.50, News. 9.5-10.35, D. A. Clarke -Smith in
" Caesar's Friend," a play on Pontius Pilate
by Campbell Dixon and Dermot Morrah.

MONDAY, APRIL 3rd.
3-4.30, Oliver Goldsmith's play. " She Stoops
to Conquer." Cast includes Morris Harvey,
Renee de Vaux and James Hayter.
9, Guest Night No. 6. 9.25, Boxing O.B. from

9, The Ambrose Octet. 9.25, Lord Samuel,
Speaking Personally. 9.35, British Movieto-
news. 9.45, Cartoon Film. 9.50, Tom Walls
in " The Van Dyck," a one -act comedy by
Cosmo Gordon Lennox. 10.15, Film. 10.20,
Irene Rustad, pianoforte. 10.30, News.

NEW OSRAM VALVES
Additions to the 6.3 -volt Range

THE range of Osram valves with 6.3-
volt heaters and the American octal

base has been extended by the addition
of three new types. These valves differ
from others in the range in having
British -type characteristics rather than
American.

The KT61 is an output tetrode with a
heater taking 0.95 ampere and rated for
operating at 250 volts on 'both anode and
screen with a grid bias of -4.4 volts. The
anode and screen currents are 4o mA and
7.5 mA respectively, and the output into a
load of 6,000 ohms is about 4.6 watts.

- The DL63 is a duo -diode -triode with a
0.3 ampere heater. The triode section has
an AC resistance of 22,50o ohms with a
mutual conductance of 1.6 mA /v.

There is also a new RF tetrode with pen-
tode -type characteristics. This is the
KTW61, and it is rated for 25o volts anode
potential with 8o volts applied to the
screen ; the anode and screen currents are
8 mA and 2.2 mA respectively, and at -3
volts grid bias the mutual conductance is
2.9 mA /v. In view of the high ratio of
mutual conductance to cathode current, a,
good signal -noise ratio is claimed.
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UNBIASED
By FREE GRID

A Nerve -shattering
Proposal

y WAS very surprised the other day, to
I say nothing of being suspicious, at re-
ceiving an invitation from a well-known
wireless manufacturer to dine with him
in his private suite at a West End hotel
which has a world-wide reputation for
sumptuousness. I have, of course, dined
with manufacturers before, but our ren-
dezvous has generally been the humble
coffee stall, and this ostentatious display
of wealth made me very suspicious that
I must have paid more for my wireless set
than it was worth.
' Arrived at the hotel I was first asked
what I, would care to drink, and my re-
quest for a pint of half-and-half was
received by the waiter with a contemptu-
ous sniff, and a magnum of champagne
was placed before me with a lordly ges-
ture. By the time I had despatched a few
of these I was feeling in a distinctly better
frame of mind and more inclined to listen
with a sympathetic ear to the tale of woe
which my host put before me on behalf
of himself and his fellow manufacturers,
and I must state here and now that this
unfortunate class of men have a lot more
to., put up with than I had hitherto sus-
pected, and I have promised to do what I

I was feeling better.

can to help them in a new venture upon
which they are embarking.

The evolution of the wireless set, I was
told,, has followed very closely upon that
of certain other domestic applications of
scientific knowledge and research. When
wireless sets were first marketed they were
very erratic from the point of view of re-
liability, being, in fact, consistent in only
one thing, namely, in their unreliability.
Then, as a result of painstaking research
work, manufacturing technique was so
greatly bettered that things were improved
beyond all recognition, and for the last

half -dozen years sets have been so free
from the troubles of old age that listeners
are loath to replace them by more up-to-
date ones.

Although the average set owner may
feel very pleased that his old set lasts so
many years, he is in the long run not
benefiting, for if he does not buy a new
receiver every three years or so, manu-
facturers are getting no cash to spend in
research work to produce a much better
value -for -money -set for him when he does
at long last want a new one. In addition,
even manufacturers have to eat, and if old
sets are not scrapped periodically in favour
of new ones, the set user will find that
when his old music mauler does eventually
die there will be no new receivers for him
to buy.

The average listener either does not or
will not realise these facts, and so certain
manufacturers have, according to my in-
formant, evolved a scheme to force him
to do so, and I must confess that I am
very much in favour of it: In brief, it is
proposed to build sets with -the very best
materials and workmanship so that first-
class results will be obtained. Normally,
such a receiver would have many years of
life absolutely free from breakdown, but
in each of these new sets is to be concealed
a small receptacle containing a solution
of carbon bisulphide and phosphorus,
there being an air hole in the container
of such dimensions that it will allow the
carbon bisulphide to evaporate completely
in approximately three years. I need not,
I think, dwell upon what will happen
when it does.

Carostat X Revealed
IAM very gratified to be able to inform

you that I have at last obtained some
reliable technical data on the subject of
car -stopping wireless waves, or carostat
rays, as I suppose we ought to call them
if we wish to be thought scientific. By
the kindness of a reader who is a member
of a well-known firm which makes X-ray
gear and similar stuff I have not only been
provided with the wavelength and power
required but, in addition, this reader has
offered the services of his firm in con-
structing the necessary apparatus for me.
Since the power required is round about
one megawatt, the cost is going to be
rather prohibitive, and I trust that you
will see your way clear to joining with me
in a co-operative effort.

The wavelength used for this car -stop-
ping business is of the order of 2,5oo

Angstrom units or, in our language,
0.000000002500 metre. According to my
informant the principle on which the ray
works is that it ionises the air in the neigh-
bourhood of the plugs of a car and thereby
shorts them out. Its action is limited to
comparatively short distances-a few feet,
in fact-although, as with everything else
in life, with greater power one could do
more.

This information has been of the utmost
value to me since it has succeeded in re-
vealing to me what can only be regarded
as a growing menace to us motorists.
You will, of course, already have realised
that 0.000000002500 metre is in the wave-
band of ultra -violet rays, and when you
consider the growing use of these, not only
in hospitals but also in the home in the
form of artificial sunlight lamps, you will
realise that the day is not far distant when
their combined output will be sufficient
to cause wholesale stoppage of cars all
over the country.

Already I fancy that I myself have been
a victim of some of the more powerful of

It refused to restart.

these' ultra -violet ray installations,. and
probably you have also. I daresay, in
fact, that if you search your memories
there is not one of you who has not, at
sonic time or another, experienced one of
those annoying car breakdowns when the
engine stops for no apparent reason, and
no matter how assiduously yciii" poke at it
with a spanner it refuses to restart, and
you have to suffer the ignominy of being
towed into a garage. When next it hap-
pens have a look round at the neigh-
bourhood and it is ten to one that you will
find yourself outside a so-called health
clinic, or some place of that nature.

I daresay several of you have read of
the perfectly just complaints which many
hospitals have voiced in the Press con-
cerning the great expense to which they
are put owing to the large number of
victims of car accidents, in their neigh-
bourhood who are rushed into them for
attention. Strangely enough, it is highly
probable that the hospitals themselves are
primarily responsible for the expense of
which they complain. It is obvious that
if the carostat rays involuntarily emitted
by the ray therapy department of the hos-
pitals result in wholesale stoppage of car
engines, accidents are bound to occur,
since the rays do not affect all engines
equally owing to differences in design. It
is clear that if two fast-moving cars are
passing near a hospital, one on the tail of
the other, and the engine of the leading
one suddenly stops, trouble is bound to
occur.
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The New Secondary Emission Valve
SOME APPLICATIONS OF THE

ELECTRON -MULTIPLIER PRINCIPLE
By E.

ONE of the problems in the design
of wide -band amplifiers for work-
ing at very high frequencies is
the relatively low input resist-

ance of the valves used. A case in point
is a " straight " vision receiver in a tele-
vision set, where all the pre -detector
amplification has to be obtained at 45
Mc/ s.

In such amplifiers, where the highest
load obtainable is very much lower than
the anode AC resistance of the valve and
capacities are reduced to a minimum, the
general way of improving gain is by im-
proving the mutual conductance of the
amplifying valve.

Unfortunately, for valves of similar con-
struction the input conductance (the reci-
procal of resistance) increases linearly with
the mutual conductance, a two -to -one in-
crease in slope practically halving the
input resistance. The grid- conductance
also varies as the square of the input fre-
quency,' so that a two -to -one increase in
working frequency means a four -to -one
decrease in input resistance, and so on
until the mutual and grid conductances
become equal. At this point, since the
gain of a stage may be taken as the
product of slope and load impedance, the
amplification of identical stages in
sequence, where the anode load of one
stage is the input resistance of the next,
cannot be greater than unity.

This point has been taken as a measure
of goodness of the valve. That is to say,
the farther away a valve is at its working
frequency from giving gR,<i, where
RIN = input resistance and g =mutual con -

W. R. Ferris. Proceedings Of the Institute
of Radio Engineers, January, 1936.

S. MILLER

ductance, the more gain it is likely to
give.

The grid -controlled electron -multiplier
valve makes it possible to obtain, among
other things, a slope of about three times
that of a pentode with the same input im-
pedance. This means, in effect, that where
input impedance would become a limiting
factor if it were possible to increase the
pentode slope to equal the secondary
emitter, and where the internal capacities
are not appreciably different in the two
cases, the secondary emitter is capable of
giving three times the stage gain of the
pentode.

A reason for this increase in slope with -

N this article two interesting
applications of the secondary

emission valve are described. It
lends itself to use as a simple
frequency -changer and as a VF
stage it can provide two outputs

in opposite phase.

out increase in grid conductance appears
in the fact that only a proportion of the
total anode current change takes place at
the grid. From the point of view of the
electron the secondary emitting electrode,

called the auxiliary
cathode, comes
after the control
grid, and if this
electrode has a
secondary to prim-
ary ratio of, say, 3,
then the slope at
the grid of the
valve is only one-
third of the slope
between grid and

Fig. I. Curve A
shows the anode -
volts -anode current
characteristic of the
secondary - emission
valve and Curve B
the auxiliary cathode
volts and current.

anode. This leaves a grid conductance,
even with the same type of construction,
of the same order as a normal pentode
type valve with one-third of the mutual
conductance.

Fig. r shows the anode -volts -anode -
current characteristic of the electron multi -

Fig. 2. As a frequency -changer the valve
needs only a tuned circuit L2C2 connected

in the auxiliary cathode lead.

plier (curve r) and also (curve 2) aux-
iliary -cathode current against volts with
fixed voltages on the other electrodes.
The anode current -volts characteristic is
similar to that of a tetrode and presents
the same disadvantage of restricted out-
put, but the auxiliary cathode shows a
long, fairly straight portion of negative
resistance up to and past the normal
working voltage of 15o. The actual value
of the resistance measured from the curve
is approximately 50,00o ohms, so that a
tuned circuit arranged as a load for the
auxiliary cathode, and with a tuned im-
pedance numerically greater than 50,000
ohms would oscillate, since where Z is the
tuned impedance and ( - R) the auxiliary
cathode impedance, when Z> ( - R) then
Z ( - R) / (Z - R) becomes operative. This
straightwayleads to its use as a frequency -
changer.

Frequency Changing

Fig. 2 gives the basic diagram of such
a frequency -changer, LiCi being the first
IF coupling in the anode circuit, L2C2 the
variable oscillatory circuit in the auxiliary
cathode, RIR2 the potentiometer feeding
the auxiliary cathode and R3 the normal
cathode bias resistor. It is difficult to find
any frequency -changer to work at low or
high frequencies which has a conversion
conductance of more than r mA/ v. Few
of the multi -electrode valves have a higher
slope than this, while an " oscillating de-
tector " type of frequency -changer, in use
before the heptodes and triode-hexodes
were developed, could only go -up at the
most to 2 MA / V.

The electron multiplier, when tried at
52 Mc/ s in a superheterodyne vision
receiver with a 7 Mc/ s intermediate fre-
quency, gave a conversion slope of not
less, in the optimum case, than one-half
of the straight slope, which is between Ie.
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The New Secondary Emission Valve-
and 12 MA/v. It has, moreover, the
advantage of substantially isolated input
and oscillatory circuits, and consequently
little effect on the one of tuning the other.
The oscillatory circuit is, of course, simply
an untapped coil and a variable con-
denser, or some series -shunt arrangement
of condensers to give a tuning reduction.
The only drawback lies in the fact that

Fig. 3. Used for a VF stage the output to
the sync separator can be taken from the
auxiliary cathode in opposite phase to the
output at the anode, which is fed to the

CR tube.

the whole circuit, including variable con-
densers, is about 15o volts positive with
respect to negatiye HT, which is usually
joined to chassis and earthed.

What does become important, however,
is the influence of the anode circuit on the
oscillator. This might be considered as a
transference of the coupling between
oscillator and input, which occurs in the
normal type of mixer, to coupling be-
tween oscillator and anode circuit. The
difference in the latter case, however, is
that the frequency separation is very
much greater, making it easier to adjust
the anode circuit impedance to the inter-
mediate frequency. Generally speaking, it
is not necessary to adjust the IF circuit
without influencing the oscillator, and once
these have been set up their effect on the
oscillator is to reduce amplitude in certain
parts of the band or in the worst case,
where, of course, changes in design have
to be made, to stop the oscillator. Even
in this last case it may be possible, with-
out serious disadvantage, to introduce a
little coupling between the auxiliary
cathode and grid circuits, by returning C3
to cathode instead of ground, and work
the oscillator without any alteration to the
IF or conversion slope.

Suppose we consider the working of the
valve itself without any external loads,
then it is clear that as the grid volts rise,
or become more positive, the anode cur-
rent rises in a positive direction by an
amount depending upon the valve slope,
In order for this to be possible in a

secondary emitter valve, the auxiliary
cathode, which is supplying the anode
with electrons, must release more electrons,
and so the current flowing to the auxiliary
cathode must increase. In other words,
as the grid volts rise the auxiliary cathode
current rises, but in a negative direction,
giving a negative slope between the grid
and auxiliary cathode at the same time as
a positive and somewhat larger slope be-
tween grid and anode. Measured inde-
pendently, the approximate values for the
slopes are 12 mA/v between grid and
anode and -8 mA/v between grid and
auxiliary cathode.

VF Amplification

This characteristic can be used in a great
variety of ways, but perhaps the most
useful and interesting so far is its applica-
tion to VF amplification in a vision
receiver.

Both the anode and auxiliary cathode
are provided with loads, RILL and R2L2
(Fig. 3) to vision frequencies. These take
the usual form of resistances with small
compensating inductances to preserve a

For the Manufacturer

flat response up to 1.5-2 Mc / s, and the
grid is fed in the usual way from a de-
tector which has a load resistance R6.
When the anode of the diode detector
feeds the grid, picture signals appear on
it in negative phase with the synchronising
pulses in the positive direction. These
signals are amplified and inverted in the
anode circuit so that the picture becomes
positive at A and ready to modulate the
cathode ray tube. At B in the auxiliary
cathode circuit the signals are in the same
sense as those on the grid of the valve and
only slightly less in amplitude than those
on the anode. Thus two signals are
delivered by the valve, the one inverted
with respect to the other and both at a
stage gain of the order of 40. The one
at B with positive synchronising pulses is
applied directly to an anode -bend ampli-
tude filter valve in the time base, which is
probably the most satisfactory type of
single stage selector. In general, how-
ever, where there is only one stage of selec-
tion in the time base in all, it is advan-
tageous to have the synchronising pulses
supplied from the vision receiver in this
sense.

New Polar Trimmers
IN the Type S.' r mica dielectric trimmers

recently introduced by Wingrove and
Rogers, Ltd., 12, Dartmouth Street, Lon-
don, S.W.r, the screw stems are locked into
frequentite bases by a " star " washer, and
adjustment is by means of a frequentite
bush under pressure from a nut and washer.
The action is smooth and shows a consider-
able improvement over earlier types. The
nuts, which are suitable for adjustment by
either a box spanner or a gapped screw-
driver, lend themselves to easy sealing.

The range of the normal element is 4-40
mmfd., but alternative capacities of 2.5-30
and 40-80 mmfd. are available, and they
may be made up in gangs up to eight.

Another new product is the roo mmfd. air
dielectric condenser (C.r8or). This is a
small and remarkably rigid assembly in
which the fixed vanes are supported on two
small conical ceramic insulators. The
minimum capacity is 5 mmfd. The front

Polar S. x r mica dielectric trimmers
and C.18or air dielectric condenser.

bearing is conical and a single bronze ball-
bearing is fitted at the rear. Three Tugs
tapped 6BA are used for mounting, and the
construction is in nickel - plated brass
throughout.

Mallory Type FP Dry
Electrolytics

THESE condensers, which are at present
for manufacturers only, are obtainable

in this country through Frank Heaver, Ltd.,
Bush House, Aldwych, London, W.C.2.
They are remarkable for their small size in

Mallory Type FP single and double ro-mfd.
450 -volt dry electrolytic condensers.

relation to the capacity and working voltage.
For example, a ro-mfd. 450 -volt condenser
measures only fin. diameter and tin. high.
A dual io mfd. of the same rating is housed
in a can of the same height but 'in. in
diameter.

An ingenious method of marking connec-
tions by means of a standard code
of terminal shapes has been
adopted and the condensers may
be supplied with bakelite washers
for vertical chassis mounting or
clips for horizontal mounting.
When mounted vertically they are
quickly secured to the chassis by
twisted lugs, a special tool being

supplied for the purpose.
The FP condensers are designed to work

at temperatures of the order of 6o to 85 deg.
C., and their high capacity /space factor is
achieved by a new composite anode material
(not etched) giving a ro to r increase of
capacity compared with plain foil,

The range of capacities is from 5 to 5o
mfd. and the working voltages, depending
on the type, are from 25 to 45o volts.

A system of standardisation of capacity
voltage and container sizes has been evolved,
with tables from which the designer can
readily choose the appropriate type or types
to fit his chassis.
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NEWS OF THE WEEK
SUNDAY TELEVISION

Theatre Grievance Settled in the
House

" THE compilation of pro-
grammes for both the tele-

vision and sound broadcasting
services is a responsibility of the
governors of the British Broad-
casting Corporation, and I do
not see my way to interfere with
their discretion in regard to the
inclusion ,pf plays in television
programmes on Sundays."

This statement from Sir
Walter Womersley, Assistant
Postmaster - General, in the
House of Commons, marked the
anti -climax of an agitation
started by a letter in The Daily
Telegraph and subsequently
maintained in the columns of
that paper.

Views were expressed by a
number of West End managers,
amongst them Mr. Basil Deane,
who has done a great deal to
further the cause of broadcasting
and television.

He made the grievance clear,
when he said that if television is
to deal in plays from the theatre
on Sunday, it should at least be
subject to the same restrictions
as are imposed on Sunday
cinemas. " I was the first to
televise an entire play," he said,
" that is what I think about tele-
vision, but the theatre should
have equal rights."

The brief manner in which
the question was disposed of in
the House of Commons last
week might be taken as a fair
indication of the respect with
which the Government regards
the manner in which the B.B.C.
discharges its affairs.

TELEVISION AND THE
CINEMA

Odeon-Scophony Negotiations
THE report that negotiations

are in progress with a view
to Odeon taking a business in-
terest in Scophony is confirmed
by Mr. Sagall, of Scophony.

Plans for the installation of
Scophony big -screen projectors
in a number of Odeon cinemas
are under discussion, and it is
hoped that the Derby will be
shown on a I2ft. by soft. screen
at the Odeon, Leicester Square.

Scophony apparatus was used
for the third time for the benefit
of a paying audience at the Mon-
seigneur News Theatre, Marble
Arch, last week,, when the
normal cinema programme was
interrupted and the audience,
without any extra charge above
the ordinary admission prices,
saw by television the arrival of
the French President at Victoria
Station. Arrangements have
been made for the. Boat Race
transmission to be shown in the
Monseigneur on Saturday.

GREENWICH MEAN TIME
New Clock for the Observatory

DR. SPENCER JONES, the
Astronomer Royal, review-

ing the work of the Royal Ob-
servatory in a lecture at the
Royal United Service Institution
last week, referred to clocks and
time service.

He said that one of the clo'Cks
by which it was expected to get
time accurate to about a thou-
sandth of a second a day was al-
most ready for the Observatory.

He told how, having deter-
mined the time, the Observatory
made it available to the public
several times a day. A time -
signal is sent to the Post Office
every hour for the purposes of
" TIM," and a signal is sent
out automatically by direct line
to the B.B.C. every fifteen
minutes so that the six " pips "
could be broadcast four times an
hour if necessary. Signals are
sent outirom Rugby twice a day
to ships all over the world.

ELECTRIC SHOCK
Death by Electrocution

FOLLOWING the recent death
by electrocution of Ross A.

Hull, one of America's leading
amateur research workers, comes
news of a similar fatality to
another prominent member of.
the U.S. amateur organisation.
Phil C. Murray, W9VYU, was
killed while adjusting his trans-
mitter at Minnesota.

It was suggested in The
Wireless World on February
16th that over -confidence en-
gendered by familiarity and
failure to provide proper screen-
ing for high -voltage apparatus
is largely responsible for such
tragedies. The danger of be-
coming careless with electrical
equipment is being stressed in
the United States, 'where trans-
mitting enthusiasts have been
advised to adjust their trans-
mitters with one hand.

WEATHER REPORTS
AIR MINISTRY and Imperial

Airways officials were re-
cently conducted over the French
steamer Carimare, which has
been fitted out as a floating
meteorological station. From a
position midway between New
York and the Azores she will
transmit weather reports, not
only to the shore but to aircraft
and shipping.

Her equipment includes small
pilotless balloons which, by
means of midget wireless trans-
mitters, will radiate thermometer
and barometer readings at vari-
ous altitudes up to their " ceil-
ing," which is 6o,000 feet.

CZECH BROADCASTING
Germany Takes Over

BROADCASTING stations in
the new German Protec-

torates, Moravia, Bohemia and
Slovakia, have been taken over
by the German Post Office,
although the programme organ-
isation remains independent.

These acquisitions have placed
Germany in an elevated position
in the ether, for she has taken
over seven medium -wave broad-
casting stations, with a total
aerial power of 298.5 kW, and a
short-wave station. Moreover,
she has acquired three more ex-
clusive wavelengths, at present
used by Prague, Melnik and
Brno, bringing her total to
fifteen.

The total aeriel power of Ger-
many's medium- and long -wave
stations, including the latest
acquisition, Memel (so kW), is
1426.25 kW.

CANADIAN BROAD-
CASTING

Expansion Plans
THE Canadian Broadcasting

Corporation's two new 50 -
kW stations, CBA, at Sackville,
New Brunswick, and CBK, at
Saskatoon, Saskatchewan, will
open on April 8th and rune 1st
respectively. Both stations will
give C.B.C. sustaining network
programmes for sixteen hours
daily and will not include local
commercial programmes

The C.B.C. is working on a
plan to build a more powerful
station at Vancouver than the
present 5 -kW CBR, and also to
build a number of subsidiary
stations in the interior of British
Columbia to give a more_ ade-
quate coverage.

Commercial programmes now
occupy 3o per cent. of the
C.B.C.'s sixteen -hour daily ser-
vice. It is interesting to recall
that the C.B.C. do not allow the
mention of the price of adver-
tised products in their pro-
grammes.

AN IMPOSING AERIAL ARRAY
has been erected by Mr. F. T.
Bennett, a radio eng neer in
Guernsey, Channel
Islands, for the re-
ception of the Alex-
andra Palace tele-
vision transmissions.
It is 73ft. high and
nearly 400ft. above
sea level. Although
the aerial is still ex-
perimental, excellent
reception of A.P. is
reported. Weak sig-
nals believed to be the
Eiffel Tower trans-
missions have also

been received.

GERMANY'S NEWS
Indication of B.B.C. Success

BROADCASTING HOUSE is
not vexed by the English

transmissions from Cologne and
Hamburg. Rather the reverse,
for the German ".reply " to the
nightly B.B.C. bulletins is an in-
dication that these are reaching
their mark, viz., the German
" man -in -the -street." This is
despite the fact that Germany
is operating stations at roo kW
as compared with the 7o kW of
the British transmitters.

The English news bulletins
broadcast from Cologne and
Hamburg are supplied from the
Drahtlose Dienst, a department
in the German Ministry of Pro-
paganda. They are specially
prepared for British listeners
and have little semblance to the
German bulletins broadcast from
these stations.

According to our Berlin corres-
pondent, broadcasts in foreign
languages may soon be ex-
tended; probably introducing
Arabic.

AMERICAN TELEVISION
ANOTHER television aerial

has made its appearance in
America. It has been developed
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News ol the Week-
by General Electric for its
ro-kW station, W2XB, which is
being erected in the Helderberg
Hills some 12 miles from New
York at a ,point r,5ocft. above
sea -level. The aerial, which will
radiate a horizontally polarised
wave, is made up of eight hollow
copper bars which form a tube.
The elements of the aerial are
each 4 inches in diameter and
approximately 7ft. long.

Programmes for re -radiation
by W2XB will be received

- by wireless from the low -
powered experimental trans-
mitter, W2XH, which G.E. has
erected at the top of its studio
headquarters in Schenectady.

TELEVISION " DOUBLES "
STAGE PERFORMANCE
THE enactment of a scene in

the Alexandra Palace studio
to the accompaniment of sound
from a London theatre was
carried out successfully last
Monday (March 27th) during the
televising of " Magyar Melody.'
Half -way through this musical
comedy occurs a duelling scene
enacted in twilight. The stage
being so darkened that it
would have been impossible to

Wiluoighoo
MTN

transmit an adequate picture, it
was arranged to " double " the
act in the television studio by
means of an additional cast.

The duel scene was performed
before cameras at Alexandra
Palace and synchronised, by
n!eans of a play -back speaker,
with the sounds coming from
His Majesty's Theatre.

CREATOR OF BEAM
WIRELESS

Mr. C. S. Franklin Retires
13Y avoiding the waste in-

herent in " all-round "
radiation, the beam system
probably contributed more than
anything else in finally estab-
lishing wireless as an economical
and practicable means of long-
distance point-to-point com-
munication. Charles Samuel
Franklin, who retired last week
from the Marconi Company,
which he joined in 1899, will
always be regarded as the
creator of the system, though as
he modestly pointed out to a
Wireless World representative,
" beamed " short-wave trans-
mission is as old as wireless
itself.

What Mr. Franklin described
as the short-wave revival started
in 1917, when he accompanied
Marconi to Italy to carry out
experiments on waves that
would even now be described as
short. Development proceeded
steadily, and was not entirely
interrupted by Mr. Franklin's
period of service in the Navy, as
his work at Portsmouth was
connected with short waves for
special naval purposes. Success-
ful results at Caernarvon, Inch-
keith and with the Hendon -
Birmingham and England -Hol-
land telephone links decided the
Marconi Company to proceed
with a big -scale experiment. An
aerial with a large reflector was
erected at Poldhu, and its trans-
missions, starting at roo metres
and working down the spectrum,
were received on board Marconi's
yacht Elettra in various parts
of the world.

Enough had been done to
prove the worth of beamed
short waves, and to render the
gigantic and costly long -wave
stations obsolete. A contract
was obtained from the Post
Office, and in 1925 Mr. Franklin

APRIL MEETINGS
Wednesday, 5th, 6 p.m. I.E.E. Wireless Section, Savoy Place, London, W.C.2.

" Radio in Aviation," N. F. S. Hecht.
Wednesday, 19th, 7 p.m. Television Society, at the I.E.E. "Electron Optics,"

L. M. Myers.
Friday, 28th, 6.45 p.m. R.S.G.B. monthly meeting at the I.E.E. "Communication

Receivers," Dr. C. G. Lemon (C2GL).

embarked on working designs for
the stations.

Fittingly enough, his working
career was rounded off by work
in the newest of short-wave
applications ; the A.P. television

Mr. C. S. Franklin.

aerial is of his design. Readers
will join with us in wishing a
happy retirement to one who has
contributed so much to wireless.

WIRELESS OPERATOR PRAISED
APPRECIATION of the great

devotion to duty shown by
the wireless operator of the

'steam trawler St. Sebastian,
which was lost with all hands
on the coast of Bear Island in
the Arctic Circle last September,
was expressed at the Board of
Trade inquiry which took place
in Hull last week.

In the course of the inquiry,
the Court expressed the hope
that in future directional signals
would be sent out from Bear
Island Radio Station hourly in-
stead of at long intervals as at
present.

The cause of the disaster was
considered to be due, at least in
part, to the magnetic disturbance
in and around Bear Island. This
would account 'for some devia-
tion on the trawler's compass.

NEARING COMPLETION. Work on the erection of the mast -radiator
end buildings for the B.B.C. transmitter at Clevedon, Somerset, is pro-
ceeding apace and the station is expected to begin test transmissions at

the end of April and
to start on its regu-
lar service in mid -
June. This station,
working on 203.5
metres, will come
into service at the
same time as the
new Start Point
station and transmit
the West Regional
programme to the
area not served by

Start Point.

FROM ALL
QUARTERS

Manchester Television
THAT nearly a quarter of the

licence holders in Great Britain
would be served by a television
transmitter in Manchester is
claimed in the campaign for tele-
vision in the North which is being
sponsored by two Manchester
newspapers, The Daily Dispatch
and The Evening Chronicle.

National Field Day
THE eighth annual R.S.G.B..

National Field Day has been
arranged for the twenty-four hours
from 18.00 G.M.T. on June 3rd.
Transmitters, which will be oper-
ated from tents, will use CW only
on 1.7, 3.5, 7, and 14 Mc/s. The
rules governing this event are pub-
lished in the March T. "and R. Bul-

1.7 Mcis Contest
NEARLY 30o different stations

were logged by the 97 competitors
who entered for the recent
1.7 Mc/ s contest organised by the
R.S.G.B. Stations abroad which
were logged included five Ameri-
cans, two French, one Danish, one
Canadian, and one Irish.

Have You Logged It?
AN expedition organised by the

Government of Venezuela for the
exploration of the regions along
the frontiers of Guiana and Brazil
is equipped with a 1 -kW trans-
mitter which uses the call
" YV9AB Expedicion de la Gran
Sabana." It begins transmission
at 12 noon G.M.T. and uses 7.22r,
7.285, 14.122, and 14.125 Mc; s.

New Birmingham Headquarters
ESTIMATES have been passed

and plans are being prepared for
the new Midland Regional Broad-
casting House at Birmingham.

Police Pocket Wireless
 THE Home Secretary was asked

in the House of Commons last
week whether, in view of the great
service derived from the use of
pocket wireless by provincial
police forces, he was considering
its use in the suburban districts
of the Metropolitan Police area.
In reply Mr. Geoffrey Lloyd said
that the Commissioner of Police
was watching closely the develop-
ment of pocket wireless apparatus,
but at the present stage of de-
velopment the equipment avail-
able could not be effectively used
for police purposes in the Metro-
politan area.

Miscellaneous Advertisements and
Easter

SLIGHT alterations are necessi-
tated in our printing arrange-
ments with the approach of the
Easter holidays, and miscellane-
ous advertisements intended for
the issue of April 13th must there-
fore be received not later than.
first post on Thursday, April 6th.
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NOTES ON THE Multivibrator
Details of

Construction and
Operation

By H. HARRIS (Burndept Ltd.)
..1

CONSIDERABLE interest seems to
have been aroused by the ganging
multivibrator recently described,
and in this article the writer will

endeavour to clear up all doubtful points
in order that no difficulty may be experi-
enced by those who undertake the con-
struction of the unit.

As much experiment was necessary in
order to get the best results, it can be
assumed that the values of components as
recommended are best, and they should
be closely adhered to. Similarly, the
type of valve used was found to influence
both the fundamental frequency gener-
ated and the production of
harmonics ; hence it is ad
visable to use the same type
of valve as indicated-the
Mullard 354 V.

A desirable addition to
the original circuit is a
0.0005-mfd. condenser con-
nected between the " live "
side of the locking trans-
former primary and HT - .
The omission of this con-
denser, which is preferably
of the silvered mica variety,
will. not prevent the instru-
ment from working, but
will considerably reduce the
output at very high fre-
quencies.

The HT is shown as a
400 V supply. This volt -

Fig. I.-Amended circuit dia-
gram of the multivibrator,
showing extra condenser

mentioned in the text.

THE advantages of the multivibrator as an aid to alignment of super-
heterodyne receiver circuits were discussed in " The Wireless World"

of February 23rd, where a circuit diagram of a multivibrator unit was
given. Practical problems in the construction and use of the unit are

treated in this supplementary article.

to prevent any signal from the multi -
vibrator getting back into the supply, as
it can cause a highly objectionable form
of interference to reception on a receiver
working close by on the same mains. As
most electrolytic condensers have a rather
high RF resistance, the 24-mfd. condenser
is shunted with a smaller value of lower
RF resistance. HT current will be 15-2o
mA.

The 4 -volt LT supply can be derived
from either a separate transformer, as
shown, or from a winding on the trans-
former supplying the HT rectifier. Here,
again, the supply is shunted by condensers
and centre -tap earthed to HT- in order to
avoid feed back into the supply mains.

The locking transformer is fed with 5o
cycles from the LT supply via the

the nearest thing amongst ready-made
components likely to be at hand. These
have ratios of anything from 15 : I to
5o : r ; the primaries will carry a fairly
large current, and they are inexpensive.
If one of these be used the low impedance
(secondary) winding is connected to the
potentiometer and the high impedance
(primary) connected to the HT supply.
The transformer used, however, should
not be from a speaker used in a battery
receiver as the primary will probably not
carry the current. The potentiometer
used is a wire -wound one of 200 ohms,
but is not critical in value. Too low a re-
sistance should not be used, however, as it
may heat up.

The potentiometer should be adjusted
to minimum at first and the note given by

+400 V

HT

_150 Si IN PARALLEL
WITH 130 0

age was used, first, because sucn a
supply was readily available and,
secondly, because, due to the valves in
the multivibrator being heavily self -
biased, a high anode voltage was neces-
sary in order to obtain a sufficient output
power. A lower HT supply will result in
too weak an output at very high fre-
quencies. It need not be elaborately
smoothed because a 5o c/s frequency is
used to lock the circuit at 500 c/ s, and
therefore a little ripple in the supply will
only help the locking. Too much ripple,
however, is to be avoided. A 24-mfd.
electrolytic condenser and one of o.4-mfd.
are shown shunted across the supply,
these being not so much for smoothing as

potentiometer. A step-up is needed from
supply volts to that required to lock the
multivibrator at 500 c/s. The trans-
former used gave a 40 :i step-up and the
potentiometer was used to adjust the in-
put to,,give the required output. As the
HT current passing through the second-
ary is 15/2o mA the winding must carry
this without breakdown, hence an AF
transformer with fragile secondary wind-
ing, as suggested by some readers, would
not do. The primary need riot be de-
signed for exactly four volts, as actual
transformer efficiency is not important
here.

A transformer of the type usually fitted
nowadays to loud speakers seems to be

the multivibrator listened to on a receiver.
It will be a very " rough " kind of note
but will have a distinct pitch of some
kind. On adjusting the potentiometer to
allow some locking voltage to be injected
into the HT supply a distinct change in
pitch will be noticed at a certain point not
far from the start. This is where the lock-
ing occurs. Further adjustment of the
potentiometer will not change the pitch
of the note until an excessive locking
voltage is injected. When this hap-
pens the signal is changed in a very
marked manner and badly " chopped
up," and sounds very much like ex-
tremely bad electrical interference. So
only just sufficient adjustment of the
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Notes on the Multivibrator-
potentiometer is required to ensure that
the signal is locked.

The signals generated are of all fre-
quencies that are multiples of 500 c/ s ;
i.e., signals spaced at 500 c/ s intervals
cover the entire band from 500 c/ s it-
self, up through the audible frequency,
supersonic, IF, HF and VHF bands.

As is evident from Fig. 2, the output
falls off considerably with increase of fre-
quency ; that is inevitable in the case of a
simple multivibrator such as that under
discussion.

It is easy to see that although all fre-

attenuators in the multivibrator whatever
AF signals there were in the attenuator
output were applied across C, and thus to
the grid of the FC via the tuned circuit ;
these signals were greater if a 40o -ohm re-
sistance only was used as a dummy aerial
on short waves.

As the multivibrator output to the
attenuator is considerably greater at low
frequencies than at high and the reactance
of C is greater at low frequencies also, it
was found that AF signals of greater
strength than the RF signal (even after
magnification by the tuned circuit) were
being applied to the FC grid and these

were beating with
the oscillator fre-
quency. An ex-
ample will make
this clear. Sup-
pose the signal -fre-
quency circuits are
tuned to 10 Mc/s,
then a signal of
this frequency

20

10

10 15

FREQUENCY IN MEGACYCLES PER SECOND

20

quencies are present in the input to the
signal -frequency tuned circuit, the circuit
itself will -magnify one frequency more
than the others by the effective Q of the
circuit, and it will be this magnified signal
that will give the largest IF beat when
heterodyned by the correct oscillator fre-
quency. This is true of the majority of
properly designed signal -frequency input
circuits. But the multivibrator was tried
out on a large variety of receivers and
certain types were found to behave in an
uncertain manner during alignment. On
the shorter waves, although the multi -
vibrator signal could be heard in the out-
put of the receiver, the signal-fre-
quemy circuits did not appear to tune to
any particular signal and adjustment of
the oscillator frequency did not appear so
critical, nor did the circuits actually align
themselves in the correct manner. It was
found that these few receivers that did not
behave as they were expected to were
ones in which there was no RF amplifica-
tion before the frequency changer, and in
which the input circuits were arranged in
a certain manner so as to cause either an
AF or IF from the multivibrator to he
applied to the grid of the frequency -
changer.

Need for Filters

These circuits were as illustrated in
Figs. 3 (a) and 3 (b) and were either a
band-pass circuit, capacity coupled, or
an ordinary aerial transformer in which,
in both cases, the aerial winding was
directly connected to the bottom of the
tuned secondary winding and GB or AVC
voltages fed through a high resistance at
the bottom end which was connected to
the earth line via a capacity C. Thus,
with no AF or IF filters in the feed to the

Fig. 2. - Showing
how the output of
the instrument falls
off with increase of

frequency.

from the multivibrator will be tuned in.
The correct oscillator frequency to beat
with this to produce the IF of, say, 473
kc/s is 10.473 Mc/s. But perhaps the
oscillator circuit is out of alignment and
oscillating at, say, 10.475 Mc /s.

Then, if strong AF signals from the
multivibrator are present, the oscillator fre-
quency of 10.475 Mc /s, when hetero-
dyned by the 4th harmonic of 500 c/s,
will give rise to a difference frequency of
10.475-0.002 MC/ S 10.475 Mc/s, which
is that required to beat with the ro-Mc,'s
signal tuned in by the signal frequency
circuits and the IF frequency will thus be
produced, although the oscillator fre-
quency and signal frequency are not in
the correct relationship. Similarly, the
ist, znd, 3rd and higher order harmonics

of 500 c/s will do the same and the oscil-
lator circuit will not appear to respond to
trimming or padding, because, whatever
frequency it is oscillating at, over wide
limits, will be heterodyned by the 500-c /s
signal or harmonics and therefore pro-
duce a frequency that will beat with
whatever frequency the signal circuit is
tuned to. Hence it is essential that the -
AF signals from the multivibrator are not
offered any high impedance between con-
trol grid and cathode of the FC, across
which to generate any appreciable volt-
age, or else they must be filtered out in
the multivibrator itself. -

Where the primary windings of the
aerial transformer are directly earthed
this trouble does not arise. Similarly, a
receiver with an RF stage before the FC
does not suffer in this way.

Spurious IF Signals

It was also found that, with the input
circuits described, the IF signals which
are also in the multivibrator attenuator
output and of greater strength even than
the AF signals (due to decreasing re-
actance of CI in Fig. r), also caused the
same difficulty, as any that got through to
the FC grid were amplified straight away
by the FC as a straight amplifier and they
often swamped the IF due to smaller
RF signals.

So, although the multivibrator will
function perfectly well on normally well -
designed receivers without either of these
AF or IF filters, it was thought desirable
to indicate where they may be placed in
order that if difficult receivers are encoun-
tered their effect may be tried.

If there are no faults otherwise in a
receiver and adjusting the signal or oscil-
lator trimmers apparently has little effect
on the signal, then it is likely that the
lower frequencies in the multivibrator
output are getting on to the FC grid in
the manner described.

Therefore, if necessary, some sort of
filters should be incorporated. Proper
high-pass filter networks could be used

Fig. 3.-Receiver input circuits with which the multivibrator does not work satisfactorily
unless AF and IF filters are included.
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Notes on the Multivibrator-
but are complicated and expensive, and
in practice it was found sufficient to use a
broadly tuned circuit for the AF filter. A
5-ro henry inductance tuned by o.or mfd.
worked quite well. An old AF trans-
former primary with most of the iron re-
moved would suffice. As long as the
capacity is kept large various inductances
could be tried experimentally.

The IF filter could consist of part of an
IF transformer. The capacity tuning it
should be fairly large compared with the
inductance. To arrange this a few turns
(say, ro) could be removed from the coil
and a larger condenser than the normal
trimmer substituted (say, a o.0002-mfd.
variable). The reason for this is to avoid
undue attenuation of the higher frequen-
cies. The filter would, of course, be tuned
to the IF of the receiver being aligned.
The lower inductance and the larger

200 rrd. 20 p H

INPUT 400 1111/11d$ OUTPUT

0 0

Fig. 4.-Standard all -wave dummy aerial.

capacity would also enable all IFs of, say,
400-500 kc/ s, to be covered.

With regard to the attenuator, a 50 -000 -
ohm potentiometer, which may be of
any of the usual continuously variable
types at present used in receivers or may
be of a tapped type, is used to adjust the
input to the attenuator proper.

Now the output of the multivibrator
itself drops off fairly rapidly at very high
frequencies, and this seems to be due
chiefly to the anode / cathode capacity,
which may present a shunt impedance
across the io,000-ohm anode resistance of
only i,000 ohms at w Mc/ s. Thus the
slider of the 50,00o -ohm potentiometer has
to be turned well up towards the high -
potential end on the very high frequencies.
As the addition of a very low resistance
attenuator to the circuit would reduce the
output still more, and as a very high
resistance attenuator is undesirable, a
Compromise has to be struck. The actual
attenuator °used was one of approximately
130 ohms impedance, consisting of series
elements of 5o ohms and shunt elements
of '50 ohms, the last shunt element being
15o and 130 ohms in parallel. At least
12 sections are required for adequate
attenuation at the lower frequencies. The
sections were connected between studs of
a multi -stud switch, and should be com-
posed of non -inductive resistances. The
signal is then tapped off at the various
studs (instead of between them as shown
in previous diagram).

It may seem to be an elaborate affair,
but is of great help in enabling attenuation
to be done in definite steps, and by cali-
brating it in arbitrary units a definite basis

of comparison between one receiver and
another is obtained.

It would be quite possible, of course,
to use a continuously variable 200 -ohm
potentiometer instead if the above advan-
tage is not required.

In Fig. i the output is shown as taken
through a standard dummy aerial or,
alternatively, through a 40o -ohm resis-
tance. The standard dummy aerial con-
sists of 20 ohms in series with 20-
microhenry inductance and a 2oo-mmfd.
condenser, and is used on long .and
medium wavelengths, while the 400 ohms
is for use on short waves.

The purpose of these dummy aerials is
to provide proper impedance relationships
between receivers and the generator, and
also to load the input circuit of the receiver
to simulate an actual aerial, so that trim-
ming carried out on the generator will hold
on a real aerial. If no proper dummy
aerial is available, simply a zoo-mmfd. con-
denser in series with the output on medium
and long waves could be used, and zoo
mmfds. and 400 ohms in series on the 5
to 3o megacycle band.

Connections to the Receiver

A dummy aerial approved by the I.R.E.
of America is shown in Fig. 4. This
covers all wavelengths in use in receivers.
It will be seen that on medium and long
waves the effective portion will be the
wo-mmfd. and w-microhenry section,
while on short wavelengths the effective
portion comprises zoo mmfds. in series
with 400 mmfds. and 400 ohms.

The output lead should be of screened
conductor, the screening being earthed to
HT - and case of the multivibrator.

The multivibrator itself should be well
screened in a metal box and the box well
earthed to avoid radiation and for safety.

This is such a simple piece of gear that
absolutely no difficulty should be experi-
enced in getting it to work, but as a pre-
caution the condensers and resistances
should be tested before inclusion in the
multivibrator, as if, for instance, one of
the grid condensers were o/ c the circuit
would not oscillate, no biasing voltage
would then be generated, and the valve
would be badly overrun. The i6,000 -ohm,
resistances should be of 2 watts dissipa-
tion, the grid resistances i watt, and the
0.ot3-mfd. condenser of L000 -volt work-
ing. The odd capacity may be made up
of two or more condensers in parallel, say,
a o.or mfd. and 0.003 mfd.

H.M.V. Model 1100
A New AC Superhet for Push-

button Tuning Only
BY omitting the usual variable tuning con-

denser and its associated dial and slow-
motion mechanism the Gramophone Co.,
Ltd., in their latest receiver, have not only
made it attractive in price, but have pro-
duced a remarkably neat and compact in-
strument which should appeal to those who
want a few selected stations with the mini-
mum of fuss.

The cabinet, which is finisly;c1 in two
shades of walnut, measures 'Ain. high x
16in. wide x r lin. deep. The only controls
other than the push buttons are tone and
volume, and of the seven push buttons five
may be used for medium -wave and two for

In the new H.M.V. Model rioo control is
simplified by the omission of manual tuning

and waverange switching.

long -wave stations. Pressing any station
button automatically switches the set on, and
it is switched off by a separate button on
the left.

A four -valve (plus rectifier) superhetero-
dyne circuit is employed, and there is pro-
vision for connecting external loud speakers
and a record player. The set may be worked
either from an external aerial or from an in-
ternal connection to the mains wiring.

Push-button adjustment is effected by
removing the escutcheon and setting the
trimmers thus revealed with a small screw-
driver, which is kept in the recess behind the
escutcheon plate.

The price of the Model rroo is gi guineas.

HENRY FARRAD'S SOLUTION
(See page 294)

MR. KEEN has overlooked one B.B.C.
station, only a few miles away from

him-the television station. When his
receiver is tuned to 221 metres (13.5 Mc / s)
the oscillator is working at a frequency
about 470 kc/s higher, 13.97 Mc / s. Its third
harmonic is three times this, 41.91. As the
sound wave of the television station is
41.5 Mc / s, the difference, 410 kc/s, is
approximately the intermediate frequency,
which would be passed on through the
receiver (allowing for a slight error in the
wavelength given and in the assumed IF
the difference might easily be exactly the
IF). Such a strong signal as would be ob-
tained at Hampstead could easily work its
way to the frequency -changer sufficiently to
give strong reception. The programme re-
ported by Mr. Keen agrees with the tele-
vision station schedule, which at about that
time is usually giving a record of the 9 p.m.
news bulletin on the sound wave only.

(Some of the wavelengths on which it may
be possible to hear television sound (IF =
470 kc/s):-

Me/s Metres
20.52 15.621
20.05 14.971
13.52 22.20
13.21 '22.71J
10.02 29.951

9.79 30.65 J
7.92 37.901
7.74 38.75J

2nd harmonic

3rd

4th

5th

Generally, one in each pair, if audible at
all, is much weaker than the other.)
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Too Optimistic
SOME of the lay papers, I observe, are

running a campaign for the erection of
a television transmitter in the North of
England. Assuming a service area with a
50 -mile radius, they claim that a high -
definition station at Manchester would cover
most of the large towns in Lancashire and
the West Riding of Yorkshire and supply
the television programmes to a part of the
country which zontains 2,000,000 holders of
wireless receiving licences. But can you
assume a 50 -mile radius, or anything like
it? I'm pretty sure that you can't. Between
the Western Plain, in which stands Man-
chester, and the Vale of York on the east
there's the Pennine Chain, which seems
to be rather in the way. The country, too,
in which many of the big West Riding
towns stand, is very much of the hill -and -
valley kind, which doesn't make for a large
ultra -short-wave service area. Choosing the
site for a television station isn't quite such a
simple business as some lay writers imagine.
There's more in it than just taking a map
and making a pencil dot somewhere about
the middle of a thickly peopled district.''
Useful Customers

HAVE you ever thought of the tidy little
sum that we wireless folk pay to the

electricity supply undertakings each year for
the current which runs our sets? The figures
are rather staggering when you work them
out. The total number of receivers in use
in this country is some ro,000,000; of which
we shan't be far out if we take 7,000,000 as
mains -operated. Allowing r,000 hours of
use annually for each of these at an average
load of 50 watts, we arrive at a current con-
sumption of 5o units per set, or 350,000,000
in all. It's not so easy to strike an average
for the amount paid per unit ; not only do
the charges vary greatly in different parts
of the country, but there are also so many
" flat rate " and other systems of reckoning
them. Using current for lighting and wire-
less only and paying on a flat -rate basis, I
find that my current costs me about Ad. a
unit for the whole year. Some people pay
less than that ; some a great deal more. Is
4d. a unit a fair average for the country as a
whole-for domestic purposes only, of
course ?

Running Costs
The true figure is almost certainly rather

higher ; hence, if we adopt 4d. a unit as a
basis for calculations, we shall not err by
exaggeration. At that price the electricity
bills paid by owners of mains receivers for
current for their sets tot up to 5.83 million
pounds a year, which means that as a body
we are pretty useful customers. Nor is that
quite the whole story, for at least 2,500,000
owners of battery sets obtain their filament
current ultimately from the mains, and the
number of HT accumulators in use is con-
siderable. Probably, then, our total contribu-
tion to the coffers of the electricity supply
undertakings is at least six million pounds
a year. On these figures the average yearly
cost of running a mains set, is 16s. 8d., or five
hours for a penny. Add ten shillings for the
receiving licence and 3 for repairs, renewals
and depreciation, and the total cost of wire-
less entertainment with a mains receiver
comes out at almost exactly a penny an
hour on a basis of I,000 hours a year.

By "DIALLIST"
Hum
SOME makers of the lower -priced receiv-

ing sets are not paying as much atten-
tion as they should to the elimination of
hum in then- mains models. Lately I've,
heard several whose purring background got
on my nerves pretty badly. I suppose that
the designers work on the assumption that
the receivers will be used for the greater
part of the time to bring in one or other
of the local stations and that their trans-
missions will be strong enough to drown
hum. That's all very well, but it mustn't
be forgotten that many people make a good
deal of use of Continental stations, particu-
larly on Sundays. And there are those who
can't rely on Droitwich for the National
programmes because of long -wave interfer-
ence. They must get these programmes
from one or other of the medium -wave
nationals, which often means advancing the
volume control considerably and bringing
up the hum to a highly unpleasant level. I
don't see how you're going to persuade a
man that a 1939 model is in every way
superior to his old set if you offer him some-
thing with a background that sounds like
the passing of a not very distant aeroplane !

"it 15.

Button Tuning
THOUGH I still stick to my original con-

tention that it would have been far
better to reserve press -button tuning for sets
more or less in the luxury class, I must con-
fess that I've been favourably impressed by,
at any rate, one of the methods employed in
receivers that certainly don't fall into this
category. This is the lever -and -cam system.
Mounted on an extension of the tank con-
denser's spindle are a number of heart -
shaped cams, 'each operated by a lever at-
tached to the kind of key that you see in
typewriters or cash registers. When a par-
ticular key is depressed the lever moves the
cam and the spindle to which it is attached
to exa.ctly the right position for bringing
in the wanted station, which comes in
instantly ; there's no waiting for a motor
to do its job of work. Should any cam slip,
it's an easy business to readjust it. The sys-
tem, in fact, works admirably-or, rather,
it would but for two factors. The first is
that cams and levers may soon show signs
of wear if they're not of first-rate material ;
the second, that no kind of automatic tuning
is much fun if a set suffers from oscillator
creeping.

It Has Possibilities
Given automatic frequency control, to

take charge both of small amounts of wear
and of slight mistakes in adjustment and .a
thoroughly stable oscillator, cam -and -lever
tuning appears to have not a few merits,
not the least of which is its utter simplicity.
But you can't have AFC and stability of
the oscillator in very cheap receivers. Which
goes to show that there is something in my
view that button tuning ought to have been
kept as a feature of de luxe receivers. It
occurs to me that the cam -and -lever move-
ment could fill a want in communication
receivers and others not intended for press -
button tuning. You know what a bore it
can be after you've searched from the
bottom to the top of a wave -range to have

to turn the pointer back again to zero by
means of a knob with slow-motion gearing ?
I was using a set the other day with which
thirty complete turns of the knob were
needed to do this ! Wouldn't long-distance
men bless a receiver whose tuning could be
turned instantly to zero by just depressing
a lever? I'm sure they would.

'6 Na %

Short -Wave Snobbery ?

MR. T. J. E. WARBURTON is perhaps a
little unkind in accusing short-wave

listeners of snobbery. There are very good
reasons why we read in the lay and other
papers of the effects of magnetic storms,
whether or not they are accompanied by
manifestations of ,the aurora, on short-wave
transmissions and find no word about results
of their activity observed on the medium -
wave band. The first of these is that such
disturbances are responsible for far more
spectacular goings-on among short-wave
transmissions than among those on the
medium waves. Most of the medium -wave
stations that we hear during ordinary lis-
tening hours are pretty strongly received
and their bearings lie betwen N.N.E. and
S.S.E. Their radiations don't follow paths
that pass anywhere near the North Magne-
tic Pole. In the northern hemisphere the
most intense area of magnetic disturbances,
or, anyhow, those that give rise to auroras
seen far south of their normal limits, seems
to be in the neighbourhood of this magnetic
pole. The transmissions coming to us whose
paths pass nearest to the North Magnetic
Pole are those from Canada and North
America.

Times and Seasons
On the short wave: you can normally ex-

pect to hear U.S.A. stations at almost any
time provided that you select the right
waveband for the time of day. Hence, when
there is an aurora and North America be-
comes dumb or fluttery, thousands of short-
wave enthusiasts have first-rate opportuni-
ties of observing what a magnetic disturb-
ance can do. But to see how it is affecting
the medium waves you have to sit up into
the small hours. It happens that I did so
sit up on the night of the February aurora,
and exactly what I expected to happen did
happen. In other words, it was a South
American night ; the North American
medium -wave stations just weren't there. If
Mr. Warburton cares to keep a chilly vigil
when the next aurora comes along, I'm open
to bet him two to one in wander -plugs that
he has a very similar experience. I believe
that whether your transatlantic bag on any
particular night consists mainly of U.S.A. or
of South American depends chiefly on mag-
netic conditions. If .these are " quiet,"
you'll pull in large numbers of North Ameri-
cans ; but when they are reported as
" moderately disturbed " or " greatly dis-
turbed." South America will furnish most of
your captures.

ti ".
British News Abroad

AFRIEND who has just returned from
" furrin parts " tells me that he found

the B.B.C.'s German news bulletins very
popular in the Fatherland. Strictly speak-
ing, listening to them is verboten, but thou-
sands of people do so regularly because of
their obvious genuineness. Listeners like
their calm, straightforward presentation of
facts without any embroidery in the way of
propagandist opinions or appeals. In Ger-
many and in many other European countries
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Random Radiations --
the medium -wave broadcasts are well re-
ceived ; but there are places in which the 6o-
70 -kilowatt output of the B.B.C. stations
is not enough to provide good reception. The
" all -wave " receiver is not so common in
some countries as it is here ; hence those who
do not find the medium -wave stations too

good cannot always make use of the alterna-
tive transmissions from GSE on. 11.86 mega-
cycles (25.29 metres). Quite apart from the
desirability of their being able to make their
voices properly heard abroad when neces-
sary, the raising of the output of all the
Regionals to 100-120 kilowatts is an urgent
necessity.

Letters to the Editor
The Editor does not necessarily endorse the opinions of his correspondents

Reducing Ignition Interference
T READ with interest the article by Mr.
1- Strafford in The Wireless World of Feb-
ruary gth last.

Having worked foi some time on the make
of car the engine of which is illustrated on
page 131, may I point out that interference,
so far as it affects the usual type of car
radio, can be practically eliminated by the
simple expedient of removing the ignition
coil from the scuttle -dash and fitting it to
the crankcase or cylinder block. The effect
of thus removing the actual " chassis " from
the HT circuit may be either a decrease in
its radiating properties or an alteration of
emitted frequency.

Perhaps Mr. Strafford may care to experi-
ment on these lines on the television fre-
quencies. CECIL R. PILL

Leeds, 4. Radio Officer.

Foreign Relays and Quality
IN answer to the " Quality Lover's " query

I should like to point out that relays from
the Continent now come via the new
screened cables that Were laid a year or two
ago which have nothing like the same high -
note attenuation as ordinary telephone
cables. This accounts for some of the dif-
ference, but the trouble is even more deep-
seated than that.

The B.B.C. still use the old carbon mike
technique in their studios, placing the mike
near to the sound source. With the carbon
types it is necessary to pick up as high a
voltage as possible so that the comparatively
low amplification that follows does not mag-
nify the hiss of the polarising current too
much. When a mike is operated under these
conditions it is not sensitive enough by com-
parison to reproduce the echo needed for
liveliness. The newer ribbon type mike does
not suffer from hiss and could be used a great
deal farther away from the sound source
than is done by the B.B.C. This, in fact, is
done in some of the Continental stations,
with the result that considerably higher am-
plification is needed and the echo, not heard
before, comes into its own, greatly enhancing
reproduction.

The B.B.C. studios are not so lifeless as
many folk imagine. A good proof of this is
to be found when, as. sometimes happens, a
singer sings with a " dead " mike in error
and the sound is, perhaps, only picked up by
a different mike some distance away. If
advantage of this be taken to adjust the
volume to normal it will be noticed that re-
production is really good until, with a bang,
in comes the " home " mike and quality,
becomes flat and uninteresting again.

I am confident that much of the improved
quality of television sound is due to the
necessity for keeping the mike out of sight
from the camera.

I expect I shall be .accused of talking
through my hat, so may I say I have a re-

ceiver with variable selectivity; 6-7 watts
output; and a speaker that really speaks at
10,000 c /s.

Incidentally, as I laid down my pen after
writing the above I switched on, and another
" down the pipe " relay from Germany was
on, and once again the sparkling quality was
very pronounced.

" ANOTHER QUALITY LOVER."

THE remarks by " Quality Lover," of
February 23rd, re the quality of trans-

mission from Germany recently, are very
interesting and I personally endorse them.

The relay of Henry Hall's orchestra was
particularly fine, and was actually the only
occasion I can recall having enjoyed listen-
ing to it. Compared with transmissions of
this orchestra from the B.B.C. studios, the
balance seemed greatly improved.

Cricklewood, N.W.2. A. E. THORN.

Auroral Effects
IWAS very interested in the report in your

issue of March and in Mr. H. West's
remarks about interference with television
during, the Aurora Borealis display. I had
exactly similar results, and, furthermore, I
happened to be viewing last year when the
Aurora was in evidence, and results were
then exactly the same. As Mr. West
observed, hum, varying in intensity, accom-
panied the sound, and slight shadows flitted
across the screen in sympathy. But inter-
ference on the vision was much less notice-
able than on the sound.

ALAN G. SPICER.
Worthing, Sussex.

The Wireless Industry
THE power wire -wound resistances illustrated

in our last issue are the subject of a tech-
nical bulletin (R339 15-17) which has just been
issued by the Dubilier Condenser Co. (1925),
Ltd., Victoria Road, North Acton, London,
W.3.

<>
The word " Mains " was inadvertently

omitted from the title of the firm producing
the tuner unit mentioned in the article entitled.
" Designing an Individual Receiver " in our
issue of March 9th. The correct title of the
firth 'is Mains Radio Development Company of
4-6, Muswell Hill Road, London, N.6.

-0- -0-
In the reference to " Unitran " transformers

in this column on March 9th, a cipher was
omitted from the figures relating to frequency
response. The range over which the character-
istic is flat is from 3o to 20,000 cycles.

-0-
B.T.H. sound -amplifying equipment has

been installed in the new Spa Pavilion at
Felixstowe. Velocity ribbon microphones are
employed, and after passing through a 15 -watt
rack -mounted amplifier the sound is distributed
through two multi -cellular horn loud speakers
on opposite sides of the stage.

Club News
Croydon Radio Society
Headquarters: St. Peter's Hall, Ledbury Road, South

Croydon, Surrey.
Meetings: Tuesdays at 8 p.m.
Hon. Pub. Sec.: Mr. E. L. Cumbers, 14, Campden Road,

South Croydon.
Mr. S. F. Webster gave a demonstration of high-

fidelity reproduction at the last meeting of the Society.
He used three RC stages on the LF side, the second
being employed for tone control. The output comprised
two ACQ valves in Class AB. Twenty-five watts were
fed to the loud speaker. On the HF side the receiver
employed an HF pentode, followed by an infinite im-
pedance detector, based on Wireless World designs.

On April 4th Mr. H. G. Salter will conclude the
session with a musical programme using records.

Edgware Short-wave Society
Headquarters: Constitutional Club, Edgware, London.
Meetings: Wednesdays at 8 p.m.'
Hon. Sec.: Mt. F. Bell, 1.18, Colin Crescent, Hendon,

London, N. W .9.
The Club now has 50 members, including 14 fully

licensed transmitters and 10 with artificial aerial
licences. The library now contains 12 technical books.

On March 1st Messrs. Moxon and Adams, of Murphy
Radio., Ltd., lectured to the Club on their firm's pro-
ducts. On March 16th a round -table discussion was
held on the transmitters belonging to members.

Invitations are extended to all amateurs to be
present at the Club's first guest night on April 12th.

Slough and District Short-wave Club
Headquarters: 35, High Street, Slough, Bucks.
Meetings: Alternate Thursdays at 7.30 p.m.
Hon. Sec.: Mr. R. J. Sly, 16, Buckland Avenue, Slough.

At the last meeting Mr. J. H. White lectured on
Microphones and Amplifiers." Later in the evening

the meeting was adjourned for a demonstration of tele-
vision arranged by Messrs. Hickie and Hickie, of Slough.

At the next meeting Mr. 1'. J. Tuckfield will lecture
on " The Short-wave Receiver."

We are compiling a register of wireless clubs
and societies and should be glad if secretaries
who have not communicated with us recently
will let us know if any alteration has been
made in the particulars concerning their club.

World Friendship Society of Radio
Amateurs

Hon. Sec.: Mr. A. H. Bird, 35, Bellwood Road, Waver -
ley Park, Nunhead, London, S.E.15.
This Society, which was founded in April, 1935, is a

world-wide organisation. There is no entrance fee or
subscription, but members are required to Sign a simple
pledge. Certificates of membership are issued to all
accepted applicants.

The objects of the Society are to.promote and foster
good will and friendship and to enrol all amateurs irre-
spective of nationality or creed. In addition, letters
of good cheer are written to invalids and cripples.
Donations will be gratefully received.

Applications for membership should be sent to the
Hon. Secretary' or to Mr. A. Larty, 23, Altham Road,
West Derby, Liverpool, 11.

Romford and District Amateur Radio
Society

Headquarters: Y.M.C.A. Red Triangle Club, North
Street, Romford, Essex.

Hon. Sec.: Mr. R. C. E. Beardow, 3, Geneva Gardens,
Chadwell Heath, Essex.
Recently lectures have been given by Mr. Townsend,

of the Ilivac Valve Co., and Mr. Betteridge, of the
Marconiphone Co., the subject in both cases being
" Cathode-ray Tubes." Each lecturer dealt with a dif-
ferent aspect of the subject. At a later meeting a
demonstration was given of the Evrizone amateur
receiver.

Ashton-under-Lyne and District Amateur
Radio Society

Headquarters: Commercial Hotel, 86, Old Street, Ash-
ton-under-Lyne, Lancs.

Meetings: Alternate Wednesdays.
Hon. Sec.: MT. R. Gooding, 7, Broadbent Avenue,

Ashton-under-Lyne, Lancs.
Tickets for the " hamfest " which will be held at the

George Café, George Street, Ashton-under-Lyne, on
April 2nd cost 3s. 6d. each. All local amateurs, includ-
ing non-members, are asked to support this event and to
communicate with the Secretary immediately. It has
been decided to co-operate with the Derby Society
in the matter of field days. A panel of listening sta-
tions is being drawn up to provide a practically full-
time listening service in connection with organised tests.

G5PX, G6TL and G3BY, who work every Sunday
on 56 Mc/s, would appreciate reports.

City of Belfast Y.M.C.A. Radio Club
Headquarters: City Y.M.C.A., Wellington Place, Belfast.
Meetings: Third. Wednesday of each month at 8 p.m.

Junior Morse Class Mondays and Fridays at 8 p.m.
Senior Class at 9 p.m. Experimental section, Tues-
day evenings at 8 p.m.

Hon. Sec.: Mr. J. Gallaugher, 00, Somerton Rd., Belfast.
The Club has had a very successful season, and mem-

bership is growing. There has been great activity
throughout the winter. The Club library now contains
copies of the latest edition of th3 Amateur Call Book
and other magazines. Subscription is 5s. per year for
seniors and 3s. 6d. for juniors.
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Recent Inventions
SUPERHETERODYNE

RECEIVERS
RELATES to a highly selective

receiver of the kind in which
there are two " mixing " stages,
the first producing an intermediate
frequenc y of the order of
3,000 kc/s, and the second one of
the order of 1,700 kc/s. The first
stage is made structurally separate
from the rest of the set, and may
be remotely controlled.

The Figure shows a method of
tuning such a set through a con-
tinuously variable condenser C,
which is in the local -oscillator cir-
cuit L of the first mixing valve V.
As the shaft T rotates, the switches
Si, S2 are brought into operation,
one after the other, by means of

The British abstracts published haze are prepared wiih the
permission of the Controller of H.M. Stationery Office,
from Specifications obtainable at the Patent Office, 25,
Southampton Buildings, London, W.C.2, pAce 1/- each.

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

will be included in this section.

of reception at normal strength,
and at the same time to suppress
the disturbing effect of the inter-
fering impulse.

Marconi's fireless Telegraph
Co., Ltd. Convention date
(U.S.A.), May gist, 1936. No.
497646. 0000

DEAF.AID SYSTEMS

SPEECH or music is distributed
through a cinema or theatre

by a wiring system which is fed
with low -frequency currents from

Cam -operated switches providing automatic extensions of wave -
range.

suitably shaped cams mounted on
the shaft. In this way a parallel
inductance coil Ls in the input
circuit is first short-circuited, and
then a condenser C2 is shunted
across the primary coil L3, so as
to increase the accepted wave-
band in successive steps. The in-
put inductances and capacities
may be arranged to form a band-
pass filter.

G. von Schaub. Convention
date (Switzerland), March gist,
2936. No. 49783o.0000

INTERFERENCE
SUPPRESSION

SUDDEN surges of interference
are prevented from affecting

a wireless receiver by providing
in the circuit a storage device
(such as a condenser) which builds
up a voltage proportional to the
amplitude of the signal. The stor-
age element is normally isolated
from the main amplifying channel,
and so does not affect signal re-
ception until such time as an inter-
fering impulse of undesirable
strength arrives.

When this happens, a bias is
automatically developed on the
grid of the valve controlling the
storage condenser, so that the
latter comes into action to supply
the grid of the low -frequency am-
plifier with what is equivalent to
the incoming signal voltage. This
serves to mantain the continuity

a power amplifier. The supply is
not, -of course, normally audible,
but those members of the -audience
who are " hard of hearing " are
provided with a small' portable set
which is fitted with a pick-up coil.
This can be used to receive and
amplify the field radiated from the
wiring system at any point in the
building.

The supply wires are preferably
laid in a series of loops, which are
alternately reversed, so that the
inductive field does not spread
beyond a given area and so can-
not be picked up outside the
theatre. In a sports arena, for in-
stance, the windings may be
arranged so as to concentrate the
field around the margin of the arena
where the audience is located.
The portable set may be fitted
with a microphone, and can then
be used as a deaf -aid appliance for
conversation with another person
similarly equipped.

J. Poliakoff and 0. B. Sneath.
Application date, July 5th, 1937.
No. 498468- 0 0 0 0

PRODUCING " INCANDES-
CENT " PICTURES

RELATES to television receivers
of the kind in which the usual

fluorescent screen is replaced by a
very thin sheet of metal, on which
the picture details are reproduced
in incandescent light of sufficient
intensity to stand up to consider-

able magnification. The tempera-
ture changes are produced by the
impact of the scanning stream of
electrons, and it is difficult to
make these sufficiently clear cut to
preserve the picture details and at
the same time to prevent the heat,
once it is produced, from spread-
ing beyond the breadth of the
scanning line so that it causes
" blurring."

According to the invention, the
scanning stream is first focused on
to an auxiliary screen, which is
coated with an emissive substance
and is preheated to a critical
temperature, so that the impact of
the stream causes it to emit
secondary electrons at a rate which
varies from point to point with the
light and shade of the original
picture. These secondary elec-
trons are then projected on to an
incandescent screen, which is
coated with a thin layer of lamp-
black covered by a film of finely
divided tungsten. The resulting
picture shows the highlights in
white incandescence, with very
little lateral " spread " of the
heat.

Marconi's Wireless Telegraph
Co., Ltd., and L. M. Myers.
Application dates, May 14th and
August 25th, 2937. No. 495646.

0 0 0 0
SHORT-WAVE AERIALS

RELATES to means for eliminat-
ing interfering signals picked

up by the feeder connecting a
short-wave television aerial to the
receiver. In the figure, the dipole
aerial A is coupled at its lower end
to a concentric feed -line F, Fi,
and the arrangement shown is
designed to prevent undesired

and B3, B4, are connected to the
outer sheath so that they extend
outwards at right angles to each
ether. These conductors, in com-
bination with the length of feeder
between them, act as a rejector
circuit to the undesired waves. In
addition, an auxiliary conductor C
is branched out as shown, so that
its overall length is half a wave-
length longer than the section of
the feeder which it bridges. Un-
desired waves travelling upwards
along the feeder then divide at the
point D and come together in
phase opposition at the point X,
where they cancel out. The con-
ductor C may be arranged in zig-
zag fashion across the feeder, in
order to give a more symmetrical
arrangement.

E. C. Cork and J. L. Pawsey.
Application date June 23rd, 1937.
No. 495489.

0 0 0 0

TUNING INDICATORS
WHEN a cathode-ray tube

or neon lamp is used to in-
dicate resonance, it is generally
mounted at some fixed point
which is not always in the same
" line of sight " as the indicator
needle of the station or wave-
length scale, so that the eye has
to move from one indicator to the
other in order to decide when
a desired station is correctly
tuned in.

According to the invention,
the resonance -indicating tube is
mounted on a cursor which is
traversed by chain or other gear -
ins from the tuning -control knob,
so that it moves bodily along the
wavelength or station -indicator
scales. Both critical readings are
thus shown at the same point.
Preferably the visual indicator is
of the type in which resonance
occurs when the " light " con-
tracts to a single line. This
" line " will then serve as tile in -

Cancelling out interfering impulses picked up by an aerial feeder.

signals, picked up by the outer
sheath F, from reaching the aerial.

In the first place, two pairs of
quarter -wave conductors, Br, B2

dicator needle for the wavelength
scale.

C. Metcalfe. Application date
May 5th, 1937. No. 495066.
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BRITISH
MADE.

An Inexpensive PRECISION Instrument

D.0 . MOMINOR
The

Read. Trade Mar,

ELECTRICAL MEASURING INSTRUMENT

This instrument provides precision testing
facilities at a truly modest cost. Incorporating
a fully jewelled moving -coil movement and a
21 -ins. scale, it permits accurate readings of
milliamps., volts and ohms, with ranges
adequate for the majority of normal circuit,
battery and resistance tests. The total resist-
ance of the meter is roo,000 ohms; full scale
deflection of 3oov. or 600v. is obtained for a
current consumption of only 3mA. and 6mA.
respectively.

In case, complete with
leads, interchangeable
crocodile clips and
testing prods ; and with
comprehensive instruc-
tion booklet.

45/-
DEFERRED

TERMS
IF DESIRED

13 RANGES
CURRENT
0- 6 milliamps
0- :40 milliamps
0-120 milliamps
VOLTAGE

0- 6 volts
0- 12 volts
0-124) volts
0-240 volts
0-300 volts
0-600 volts

RESISTANCE
0- 10,000 ohms
0- 00,000 ohms
-1,2.00,0041110mq,7

0-30

 Write for fully descriptive pamphlet

pole Propoietore Mame f act arers

The Automatic Coil Winder & Electrical Equipment Co., Ltd.,
Winder House, Douglas Street, London, S.W.I. ' Phone : V-ictoria 34044.

"STRAIGHT-LINE"
CARBON TYPE

MICROPHONE
A new small type of microphone possess-
ing excellent frequency characteristics
and remarkable sensitivity. Ideal for
banquets and occasions where an

unobtrusive unit is an asset.

Dimensions :-2-L-" long, 1116," high, -IV deep.
Height with stand 21 inches.

45' -
Other BTH Microphones available :-

STANDARD CARBON, MOVING COIL,
AND RIBBON TYPES.

THE BRITISH THOMSON HOUSTON COMPANY LIMITED, RUGBY. ENGLAND
A2655N

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

TROPHY All British
COMMUNICATION SETS

Price and Performance which gives
that "After Purchase" satisfaction

READ THIS: I beg to acknowledge receipt of my
Trophy 8. I consider it a superb job at a bargain
price, and a receiver that I would back against any
similar foreign makes selling in this country at much

higher prices.TROPHY 8
8 Valves.

 5 Bands, 7-550 metres.
Complete coverage.

 Continuous Band -Spread
Dial.

 R.F. on all bands.
A.V.C. and B.F.O.
switches.

 Stand-by switch.
Separate pitch control.

 High impedance output
sockets for separate P.M'
speaker.

 Headphone jack.

The TROPHY 8 A.G. communication rvceiver incor-
porates all refinements for efficient operation on the
short waves, providing medium wave reception in
addition. Despatched accurately aligned and ready
for use. Complete in cabinet (as
illustrated). Available also without
cabinet for rack mounting. Com-
prehensive Guarantee. TROPHY
CABINET SPEAKER to match
2 gns. extra.

1 GNS

TROPHY 5 Efficient 5 -valve junior
communication model covering to -55o metres(continu-
ous) in four bands. Band -spread timing.
Scale in metres or kilocycles. A.V.C. and
B.F.O. switches. Incorporated speaker.
Phone jack. Ready for use. A.C. Mains.

(Signed) V.G.P.

TROPHY 3
3 -valve lottery and A.4'. models. Elio to,
wave range 6.2 to 650 metres. Atua2ii.
sensitivity. Improved slow-motion tuning
Metre calibrated scale. Built-in speaker.
Supplied complete in cabinet with self -
locating inductors for 12-52 metres.

A.C. MODEL £6 : 6 : 0
BATTERY £5:15:0

1939 ALL -WAVE

ENT

CHASSIS

REPLACEM

At a great saving

Model
909 M.T.

7 -Stage Battery All-WaveSillet
Model 902

4 -valve 7 -stage circuit. Waverange
metres. Standard station -name and metre
calibrated scale. Pentode output provides
excellent volume with
economical r u n n i n g
costs. Size as 909 model.
Complete with all valves
but less speaker. E4.11.6
PRES8-BLITT0N MODEL 903. 7 -stage batters
superhet similar Model 902 but with 6 -station press -
button tuning in addition to a, motion manual control.

PRICE 25 :12 :6.
Recommended Speaker for use with either above
chassis, P.M. type, 2.1J-.

IMPORTANT The distri-
bution of

this new range of apparatus is pro-
ceeding as rapidly as possible; the
TRADE are invited to write for details.
Where difficulty is experienced in
obtaining either TROPHY o r CHASSIS
information or equipment, please
write direct, mentioning the name and
address of local Dealer. Lists free.

DEMONSTRATIONS
All Peto-Scott equipment is available
for special demonstration at the
branches given below, between the
hours 0 a.m. and 7 Pan., Saturdays
until 1 p.m.. or at any other time by
arrangement, convenient to those in-
terested. EASY TERMS AVAILABLE.
Chassis and Trophy leceivers are
covered by

12 MONTHS' GUARANTEE
INCLUDING VALVES

FULLY TESTED-READY
FOR IMMEDIATE USE

8 -Stage All -wave S/Het
Model 909 MT

Highly efficient circuit arrangement employs
6 valves -8 stages, 3 watts output. Wave
range 10-2000 metres, 4 bands. Full vision
illuminated scale engraved station names
and metres. A.V.C. Pick - up sockets.
Chassis size la)' wide,

less speaker.Compre-
hensive

high, sr deep. e
Guarantee.

PRESS-BIITTON MODEL 909. Evas tlY as above
but with the addition of press -button tuning for

medium and long wave programmes, £7 : 10 : 6.
Recommended Speaker for use with either above
chassis. High-fidelity energised type (2,500 ohms
veld) 27,'6 extra.

W.W. STAND-BY 3
PILOT KIT "A" 67'6
Comprising all specified parts for
receiver, including ready drilled chassis
with valve holdersfitted,Polarcondenser.
Wearite coils, all wire, flex and screws,
etc., less valves, cabinet and speaker.
3 SPECIFIED VALVES -7-0
H.T. and L.T. BATTERIES 90-9
PETO-SCOTT STAND-BY CABINET,
ready -drilled but stained finish only,

15-0
DE LUXE STAND-BY CABINET,
walnut veneered front and polished
walnut finish, ready dril!ed....1-1 -0
CHASSIS only(supplied in kit) drilledwith
screen and valve holders fitted 9-6
SPEAKER as specified Xi -1 -0

PETO-SCOTT Co. Ltd.
77 (WW14), City Road, London, E.C.1
41 (WW14), High Holborn, Len.,W.C.1

7e1.: CLIssold 9675. EST. 1919.



ADVERTISEMENTS. THE WIRELESS WORLD MARCH 30111, 1939.

MISCELLANEOUS ADVERTISEMENTS
NOTICES

TEE 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.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire " copy " is repeated from the
previous issue : 13 consecutive insertions 5%, 26 con-
secutive, 10% ; 52 consecutive, 15%.

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,
8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2 ; 260, Deanagate,
Manchester, 3 ; 26a, Rerffield Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

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

Postal Orders and Cheques sent in payment for adver-
tisements should be made

oC
payable to ILIFFE

& SONS Ltd., and crossed ---- Notes being
untraceable if lost in transit should not be sent as
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement
and the date of the issue in which it appeared.

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

IMPORTANT NOTICE
Owing to the Easter Holidays, the
issue of "THE WIRELESS WORLD " for
April 13th must be closed for press
earlier than usual.
MISCELLANEOUS ADVERTISEMENTS
for insertion in that Issue can be
accepted up to FIRST POST THURSDAY,
APRIL 6th.

NEW RECEIVERS AND AMPLIFIERS
A.
A
DEGALLIER'S " Challenger Radio Corporation," the

leading firm for shortWave, fully guaranteed receivers
with a 19 -valve chess's covering all bands from 5-2,100
metres in six bands, including every modern feature, such
as variable selectivity, volume expansion, C.W. Beat
oscillator, solume expansion, 30 watts undistorted out-
put "Class from (2) 12in. Auditorium speakers.
We boast that this is the. only chassis on the market
that gives the performance of a Communication receiver
and the quality of a specially built quality job, the price
of the Radi-Gram chassis, valves, and (2) speakers is only
30 gns.
WRITE Now for 6 -page Illustrated Brochure and

" Wireless World." Technical Review on the 19 -
valve Challenger 505.
BETTER Still, call and have a really good demonstra-

tion at our showrooms, hours 11-9 p.m, For those
not requiring such an ambitious receiver we quote below
a few types: 4 -valve T.R F. Midget, A.C./D.C., 2 bands.
£3/5; 8 -valve chassis, 4 bands, 9 gns., or in 10 valves,
A.C./D.C.. £10; 5 -valve superhet Car Radio, push-button
tuning, 61/2 gns.; 9 -valve radiogram " Hetro Colonial "
chassis, valves, and 12in. Magnavox speaker, 5 bands,
100-260 volts A.C., £9115; 13 -valve Crosley Auto-Ex-
pressionator model with 15in. speaker, at 12 gns.; the
finest American cabinets made; right up to our famous
Challenger Model 444 12 -valve Radi-gram chassis, valves,
and 10in. speaker, £14, or with 12in. Auditorium
speaker, 15 gns.; this set is a Custom built job having
5 wavebands, 5-10, 11-34, 34-95, 200-550, 800-2,100,
with all refinements such as variable selectivity, etc.
Write for profusely illustrated catalogues, enclosing 2d.
stamp, or call and handle these remarkable receivers at
your leisure. No obligation to purchase.
DON'T Forget, all types American valves, guaranteed

firsts, 5/6 each (Raytheon and National Union
stocked).
DEGALLIER'S. 31, Craven Terrace, Lancaster Gate,

London, W.2. Paddington 6492. Nearest point:
Marble Arch, down Bayswater Rd., turn 5th right.

[8302

ARMSTRONG
A New Chassis of Exceptional Value!

MODEL R.F.96 8 -STAGE

ALL -WAVE RADIOGRAM CHASSIS
Incorporating R.F. AMPLIFIER,

3 -Stages of A.V.C. and corrected 31 watts output.

Complete with Matched M.C. Speaker.

PRICE E8 .0.0

17.9-50, 200-550, 1000-2000m.
Accurately ganged and ready to switch on, this Chassii.
has Extension Speaker Sockets, Gramophone Switch
separates Amplifier from H.F. side and Volume
Control operates on both Radio and Gramophone.

Guaranteed 12 months.
DEMONSTRATIONS daily till 7.30 p.m. Saturdays till 5.30 p.m.

ARMSTRONG MANFG. CO.
100 ST. PANCRAS WAY, CAMDEN TOWN, N.W.1
111.111111.1111111 'Phme : GULliver 3105 1.1111111111.M

We can supply the above`

NE W ARMSTRONG
Model RF96 on

EASY TERMS, r
Note the features!

ALL - WAVE, Incorporates R.F. Amplifier,
Matched M.C. Speaker. Truly a remarkable
proposition Cash or C.O.D. a or 14/. with
order and 12 monthly payments of 13/4.

- ALSO -
MODEL AWI25PP 12V. ALL -WAVE
RADIOGRAM CHASSIS 12-550 continuous and
1,000-2,000m Cash 17 Gns. or E2 with order and
12 monthly payments of E1 . 8 . 0.

MODEL AW3PB - With Press Button
Tuning, 7 -STAGE ALL -WAVE RADIOGRAM
CHASSIS with 8" Matched M.C. Speaker .. . Cash
or C.O.D. C. 18.6 or 12/6 with order and 12 monthly
payments of 13/4.

MODEL AW104PP - - - 10y. ALL -WAVE
RADIOGRAM CHASSIS Cash 12 Gns. or
28/ with order and 12 monthly payments of 19/9.
WHATEVER YOU REQUIRE WE CAN SUPPLY

Quotations by return of poet.
fetrk-/92,5 THE Phene,NATionoi 6828

LONDON RADIO SUPPLY
COMPANY

11.0AT LANE NOBLE ST -LONDON EC2

BOOKS ON WIRELESS
Write for complete Bet to

Hit% & Sons Ltd., Dorset House, Stamford St., London, &E.1
W. W.1

NUMBERED ADDRESSES
For the convenience of private advertisers, letters

may be addressed to numbers at." The Wireless World "
Office. When this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
must be added to the advertisement charge, which must
include the words Box 000, c/o "The Wireless World."
All replies should be addressed to the Box number
shown in the advertisement, c/o " The Wireless World,"
Dorset House, Stamford Street, London, S.E.1.
Readers who reply to Box No.,advertisements are warned
against sending remittances through the post except in
registered envelopes : in all such cases the use of the
Deposit System is recommended, and the envelope should
be clearly marked " Deposit Department."

MI- DEPOSIT SYSTEM
Readers who hesitate to send money to advertisers

in these columns may deal in perfect safety by availing
themselves of our Deposit System. If the money be
deposited with " The Wireless World," both parties
are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being
no different arrangement between buyer and seller, each
pays carriage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bility. For all transactions up to £10, a deposit fee of
11- is charged ; on transactions over £10 and under
£50, the fee is 2/6 ; over £50, 5/-. All deposit matters
are dealt with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to Rifle & Sons Limited.

SPECIAL NOTE.-Readers who reply to advertise-
ments and receive no answer to their enquiries are
requested to regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to an advertiser, stamp for return
should also be included for use in the event of the
application proving unsuccessful,

NEW RECEIVERS AND AMPLIFIERS
R
TELEPHONE: Holborn 4631.

RADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1,
by offering brand new receivers maintain their

reputation as the leading Mail Order House for surplus
radio. See our list last week of components, etc., under
that heading.

***
ACE Model AW563 6 -valve All -wave Superhet Receiver,

fitted antomatic tuning, providing choice of 5 stations
instantly at the touch of a button, 3 wave -bands, mains
superhet for A.C. mains only, 200-250 volt, British Octal -
valves are fitted as follows, pentagrid, frequency changer,
band-pass coupled to H.F. pentode, I.F. amplifier, double
diode valve, providing delayed A.V.C. and detection, fol-
lowed by pentode L.F. amplifier coupled to power pen-
tode output valve (3 watts undistorted output), provision
for gramophone pick-up and extra loud -speaker, floodlit
glass tuning scale calibrated with station names and
wave lengths, cathode ray tuning valve and wave -band
indicator, special slow motion tuning device, two-tone
bentwood highly polished walnut cabinet, wave range
19-50, 200-550 and 800-2,000 metres, brand new listed
]2 gns.; our price £5/19/6 to clear.
** *
IMMEDIATE Delivery Now Offered of

BRITISH Belmont 8 -valve Plus Magic Eye All -wave
A.C. Superhet Chassis, 4 wave -bands, two short,

medium and long fitted latest Mullard octal base Ameri-
can type valves. Brief specification : Short wave 6-18
metres (covers television sound), short wave 2, 18-50
metres, medium band 200-550 metres, long 900-2,000
metres. Valve combination 6K7, Pre H.F., 6J7 oscillator,
6.17 mixer, 6K7 LF., 6Q7 (DDT) detection, A.V.C. and
first L.F. two 6F6s parallel output, 5Y3 rectifier, plus
6(15 Magic Eye visual tuning, handsome dial station
names etched on glass; controls 2 -speed tuning, volume and
on/off, combined variable tone control and selectivity
switch wave change plus gramo. switch. Size of chassis,
131/2in. xl0in.x 3in. Supplied complete with valves,
escutcheon, knobs, but less speaker; £5/19/6 each.
COMPLETE Receiver in Handsome Walnut Cabinet,

details as above, complete with speaker; .E7/7 each.

* * *
DECCA. 6 -valve 3 Wave -band Battery Chassis, fitted

complete with Mazda and Osram valves, QPP out-
put; these chassis give a sparkling performance on all
wave -bands, and are the product of a well-known manu-
facturer; complete with valves, £3/3 each.

:ALL
Orders Post Free; enquiries 11/2d. stamp if reply

expected. Hours of business, week -days 9 a.m. to 7 p.m.
Saturdays 9 a.m. to 1 p.m. Postal rates apply to the
United Kingdom only, orders for Ireland and abroad must
include sufficient postage to cover whatever the value of
same,

RADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1.
Telephone : Holborn 4631. [8169

" Radio Data Charts," A Series of Abacs Post free 4110
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NEW RECEIVERS AND AMPLIFIERS
ARMSTRONG Amplifier,.

ARMSTRONG Range of High Fidelity Amplifiers are
Designed for Use with Radio Feeder Units, gramo-

phone pick-ups, or any other Audio input where wide
frequency range (20-20,000 -cycle) amplification is re-
quired.
ARMSTRONG 6- and 12 -watt Output Units are Two

Popular Models, both of these use 6 valves for ampli-
fication, this being arranged as three stages of push-
pull resistance capacity coupled.
ARMSTRONG 6 -watt Amplifier, Type A46/7, using 2

PX4's in the output stage; price 9 gns., with valves.
ARMSTRONG 12 -watt Amplifier, Type 127/PX, using

2 PX25's in the output stage; price 12 gns., with
valves.

ARMSTRONG Will be Pleased to Send Full Details,
together with particulars of their local station feeder

unit, Type aa82/4, and television sound feeder unit on
request; special equipment available for quality repro-
duction in schools.
ARMSTRONG COMPANY, of 100, St. Pancras Way.

Camden Town, London, N.W.1. [8298

£9 /19 /6.--ThnewV --v eaIlavTper 4banls,l2200tetetsl:atspush-
pull output, automatic tuning, full A.V.C., low level bass
compensation, Cathode ray tuning indicator, A.C./D.C.
model, 10 valves, same price.
L11/10.-11(3)a.viNg ssalliwFasve iSomersp8a,tkueinedautrcinuaqt

tuning, massive cabinet, hand finished in beautiful walnut.
AVERY Limited Number of These are Available, and

only from :-
RADIOGRAPHIC. Ltd., 66, Osborne St., Glasgow, C.1.

Telephone : Bell 848. [8222

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS, ETC.

A
ANGLO-AMERICAN RADIO (and MOTORS), Ltd.
ANOTHER Clearance of Demonstration Models.

L5/10. -10 -valve A.C. superhet receiver chassis
with valves, push-pull output, 4 wavebands.

12-30, 30-75, 200-550, 1,000-2,C00 metres, with magic
eye, R.F. gain, tone, audio control selectivity, output
approx. 6 watts; four only.

£5/10.--a.C./D.C. 10 -valve, as above; one only.

La
1 (1. -9 -valve Crosby superhet, complete with valvesV and auto -transformer in console cabinet, all -

wave, 12in. speaker, output approx. 10 watts; one only.

V1/10. -Ctotteryt
vat'lleteecononvutor

adaptor, mains and

10.-.1.1nee
oaybneird 11.T. eliminator for A.C. mains;

23/1 fk.A11-wave battery receiver, 6 valves in
V cabinet; one only..

ALL the Above are in Good Working Order, but are
being disposed of as a clearance line, and our usual

service guarantee does not apply; cash with order or
c.o.d.

ANGLO-AMERICAN RADIO (and MOTORS), Ltd.,
Albion House, 59, New Oxford St., London, W.C.1.

[8296

BANKRUPT Bargains.-Brand new 1938 radio sets in
makers' .cartons with guarantees, at less than half

retail prices; send 11/2d. stamp for list bargains. -261-3,
Lichfield Rd., Aston, Birmingham. [8275

USED SETS FOR SALE
CAR RADIO

-DHILCO Caradio 6v. Superhet. 6v.; £3/10.-41, Glebe
Av., Kenton.

MURPHY

MURPHY A.C. Superhet, as new, £5, or nearest; also
B.T.H. Piezolectrie crystal pick-up, new, 17 / 6.-

Townsend, 10, Beech Rd., Newport, I.O.W. [8277

R.A.P.

R.A.P. 7v. All -wave Superhet A.C.; £3/10.-41, Glebe
RAv., Kenton. [8285

R.G.D.

RG.D.
30-gn. Console, only used 12 months; £15.-

38, Saville St., Leicester. [8279

W.W.Q.A. SUPER
W.W." Q.A. Super Phase Changer and " W.W."

P.A. 12 -watt Quality Amplifier, Hartley -Turner
duodes with matched transformer, the whole in specially
built massive oak radiogram cabinet; £16.-Wyse, Rook's
Corner, Rook's Hill, Loudwater, Rickmansworth. [8278

CAR RADIO
a.--.Rosi,Ey Push-button 1939 10 guinea Models, .5V2

gns.; aerials, overheads, police type, etc., from 8/6;
trade enquiries solicited.-Shippers, 18, Corporation St.,
Mancheste [0622

FINEST
American Twin Running -board Aerials, com-

pletely rubber covered, maximum signal pick-up, mini-
mum noise, easy mounting, now only 17/6 pair complete;
handsome chromium roof aerials, to mount straight or

vee," complete, 15/-; immediate despatch, carriage paid;
cash with order or c.o.d.
WIRELESS SUPPLIES UNLIMITED, Essex House,

Stratford, E.15. Maryland 3191. [0577

PREMIER
1939 RADIO

ROLA M.C. SPEAKERS, complete with Output Trans-
former, Sin. P.M., 15/- ; 10in. P.M., 19/11 ; Gil P.M.,
79/6 ; G12 energised, 1,250 or 2,500 ohms, aka.

Premier ShOrk-Wave Kits.
Complete to the last detail including all Valves and
coils, as well as theoretical and wiring -diagrams and
lucid instructions for building and working. Each kit
is supplied with a steel Chassis and Panel and uses
plug-in coils to tune from 13 to 170 metres.
1 Valve Short -Wave Receiver or Adapter Kit .., 17/6
1 Valve Short -Wave Superhet Converter Kit ;.. 20/-
1 Valve Short -Wave A.C. Superhet Converter Kit "22/6
2 Valve Short -Wave Receiver Kit ... 25/-
3 Valve Short -Wave Screen Grid and Pentode Kit 58/6
PREMIER U.S.A. QUARTZ TRANSMITTING CRYSTALS.
7 me Band, 10/- each, with Calibration Certificate.
Enclosed holder and Base, 3/-.

PREMIER MOVING COIL METERS
Guaranteed Accuracy within ± 2 per cent
Model No. 21. Model No. 311.

tin. square case. 31in. diameter round case,
0-1 nn/A. ... 18 6 0:1 ni/A. .

0-10 m/A. 17 6 0-10 m/A. 20/-
0-50 na/A. 17.6 0-50 ro/A. 20/-
0:100 m/A. ... 17 6 0-100 m/A. ... 20/-
0-250 m/A. ... 17/6 0-250 m/A. ... 20/ -
Model 311. 0-1 m/A. movement, with calibrated scale,
volts-ohms-m/A., 25/-.
VOLTAGE MULTIPLIER RESISTANCES, guaranteed
accuracy ± 2 per cent. All standard ranges, 1/3 each.
TAPPED SHUNT to prOvide readings of 5 m(A., 25 m/A.,
250 m/A., and 1,000 na/A., 5/6.
PREMIER S.W. H.F. Chokes, 10-100 metres, 9d. each.
Pie -wound, 1/6 each. Screened, 1/6 each.
SHORT-WAVE COILS, 4- and 6 -pin types, 13-26, 22-47,
11-94, 78-170 metres, 1/9 each, with circuit. Special
set of S.W. Coils, 14-150 metres, 4, --.set, with circuit.
Premier 3 -band S.W. coil, 11-25, 19-43, 38-86 metres.
Suitable any type circuit, 2/6.
UTILITY Micro Cursor Dials, Direct and 100:1 Ratiosa3/9.
PREMIER Short -Wave Condensers,ail-brass construction,
with Trolitul insulation... 15 mmf., 1/6 ; 25 mmf., 1 7 ;
40 mmf., 1/9 ; 100 mmf., 2/- ; 160 mmf., 2/3 ; 250
minf., 2/6.
TROLITUL DOUBLE SPACED TRANSMITTING CON-
DENSERS. 15 mmf., 2/9 ; 40 muff., 3/6 ; 160 mmf., 4/6.
NEW TROLITUL SPLIT STATOR CONDENSERS,
30x 50 mmf., 10/6.
COIL FORMERS, 4- or 6 -pin low -loss. 1/- each.
AMERICAN VALVES. We hold the largest stocks of
U.S.A. tubes in this country and are sole British Dis-
tributors for TRIAD High-grade American Valves. All
types in stock. Standard types, 6/6 each. All the new
Octal Base tubes at 6/6 each, 210 and 250, 8/6 each.
EUROPA MAINS VALVES, 4 v. A.C. Types, A.C./HL.,
A.C./1.., A.C./V.M.S.G., A.C./
V.H.P., A.C./R., and 1 watt D.H. Pentodes, all 4/6 each.
A.C./Pens., I.H., 5/6; A.C./P.X.4, 6/6 ; Oct. Freq.
Changers, 8/6 ; Double Diode Triodes, 7/6 ; Triode 14.
ex,, Freq. Ch., 8/6 ; Tri. Grid Pen.,.10/8 ; 34 -watt
D:H. Triode, 7/6. 350 v. and 500 v. F.W. 5/6.
13 v. 2 amps. Gen. Purpose Triodes, 5/6 ; H.F. Pens.
and Var.-Mu. H.F. Pens., Double Diode Triodes, Oct.
Freq. Changers, 7/6 each. Full -wave and Half -wave
Rectifiers, 5/9 each.

Matchmaker Universal
Modulation Transformers

Will match any modulator to any R.F. load. 50 watts,
17/6 ; 150 watts, 29,1 ; 300 watts, 49/6.
MATCHMAKER UNIVERSAL OUTPUT TRANS-
FORMERS. Will match any output valves to any
speaker impedance. 11 ratios from 13 : 1 to 80 : 1.
5-7 watts, 13/6 ; 10-15 watts, 17/6 ; 20-30 watts, 29/6.
Send for full details.

Premier Mains Transformers
Screened primaries 200-250 volts. Fully guaranteed.
Wire end types.
B.P. 250, 250-260 v. 60 m/A. 4 v. 1-2 a., 4 v. 2-3 a.,
4 v. 3-4 a., all C.T., 10/-.
S.P. 300. 300-300 v. 60 m/A. 4 v. 1-2 a., 4 v. 2-3 a.,
4 v. 3-4 a., all C.T., 10/-.
S.P. 351. 350-350 v. 150 m/A. 4 v. 1-2 a., 4 v. 2-3 a.,
4 v. 4 a., all C.T., 13/-
S.P. 352. 350-350 v. 150 rn/A. 5 v. 2 a., 6-3 v. 2 a.,
6-3 v. 2 a., all C.T., 13/6.
The above can be supplied fitted with Panel and Ter-
minals, at 1/6 extra.
S.P. 500. 500-500 v. 150 m/A., 15/-.
S.P. 501. 500-500 v. 150 m 'A. 4 v. 2-3 a., 4 v. 2-3 a.,
4 V. 2-3 a., 4 v. 3-5 a., all UT., 21/-.
S.P. 502. 500-500 v. 150 m/A. 5 v. 3 a., 4 v. 2-3 a.,
4 v. 2-3 a., 4 v. 3-5 a., all CT., 25/-.
S.P. 503. 500-500 v. 200 m/A. 5 v. 3 a.; 6.3 v. 3 a.,
7.5 v. 3 a., or 2.5 a-. 5 a., all C.T:, 25/-.
The above can be supplied fitted with Panels and Ter-
minals, at 2/- extra. Details of complete range available.
Special Transformers wound to order.
Orders 5/- and over sent Post Free. Under 5/- please
add 6d. Postage.
Have you had our 1 939 Catalogue, Handbook and
Valves Manual? 90 pages of Radio Price 8d.
Bargains and Interesting Data.

ALL POST ORDERS TO: Jubilee Works, 167, Lower
Chipton Road, London, E.5. Amherst 4723.
CALLERS TO : Jubilee Works, or our NEW PREMISES,

FLEET STREET, E.C.4. Central 2833
or 50, High Street, Clapham, S.W.4. Macaulay 2381

PUBLIC ADDRESS
V

VORTEXION P.A. Equipment,

IMITATED, but unequalled.

WE Invite You to a Demonstration.

A.C.-D.C. Dance Band Amplifier, 10 watts output, corn.
pieta in case, with moving coil microphone, speaker

and cables, weight 221b.; 12 gns.
A.C-20 15 -20 -watt Amplifier. 30-18,000 cycles, indepen-

dent mike and gram., inputs and controls, 0:037volts required to full load, output for 4. 7.5, and 15ohms speakers or to specification, inaudible hum level;
ready for use; 10/, gns., complete.

C.P. 20, 12 -volt battery and A.C. mains model, as used
V by R.A.F., output as above; 12 gns.
A.C.20, in portable case,, with Collard motor, Piezopick-up, etc., £14; C.P.20 ditto, £17/17.
5 fa -WATT Output 6L6s, under 60 -watt renditions, withV negative feed back, separate rectifiers for anode.screen and bias, with better than 4% regulation, levelresponse, 20-25,000 cycles, excellent driver, driver trans --former and output transforther matching 2-30 ohms im-pedance electronic mixing for mike and pick-up, with tonecontrol, complete with valves and plugs; £15.
COMPLETE in Case, with turntable B.T.H. Piezopick-up and shielded microphone transformer, £20.
8 0-WplAetTeT Model, with negative feed back; £25, corn -

120 -WATT Model,
complete.

with negative feed' baclo £40,

250 -VOLT 250 m.a, Full Wave Speaker, field supply
unit; 25/-, with valve.

ALL P.A. Accessories in Stock; trade supplied.

VORTEXION, Ltd., 182, The Broadway, Wimbledon,L824iS.W,19. Phone:' Lib. 2814.

ET Experts Handle that Job in Your Name.-Parker
Sound Equipment, 30, Goulden Rd., Manchester, 20.Didsbury 3136. [8286

FOR Sale, 50 watt B5R amplifier, complete with allequipment and car trailer van; £65. --,Lewis, L8C276-tractor, Sleaford.

faT1ALITY Amplifiers and Microphone Equipments foraog Hire or Permanent Installation.-Hannony, House,
116, Cambridge Rd., Southport. [8134
ALEXANDER BLACK, Ltd., Established 1925.-For

microphone equipment when quality counts. Booklet
on request, -55, Ebury St., S.W.1. Sloane 6129. [0596

8-WATT Portable Amplifier, A.C. /D.C., complete in case,
with 2 spakers, microphone, unused; 13 zns.-Dowman,

68, Thurlow Park S.E.21. Gypsy Hill 0422. [8258

PUBLIC Address Contractors Can Hire P.A. Vans,
loudsspeakers, microphones and equipments of all

types front Hire Dept., Grampian Reproducers, Ltd., Kew
Gardens, Surrey. Tel.: Richmond 1175-6-7. [0618

NEW MAINS EQUIPMENT
V.
ALL Transformers at Last Week's Prices.

ATORTEXION, Ltd., 182, The Broadway, Wimbledon,
S.W.19. 'Phone Lib. 2814. [8299

CABINETS
ACABINET for Every Radio Purpose.

CONVERT Your Set into a Radiogram at Minimum
Cost; surplus cabinets from noted makers under cost

of manufacture (undrilled) ; 30/- upwatds; motors at
wholesale prices.
" FIT -A -GRAM " Cabinet, 31x 17x 15 ; 21/-, .

LTNDRILLED Table Console and Loud -speaker Cabinets
from 3/6.

INSPECTION-
Invited; photos loaned to country cus-

tomers.
H. L. SMITH and Co., Ltd., 289, Edgware Rd., W.2.

Tel. : Pad. 5891. [0485

BRAND New Radiogram Cabinets (undrilled), 55/-;
worth 10 gns.; also magnificent television cabinets.

new, 35/ -.-Particulars, Haines and Son, 23, Denmark St.
W.C.2. Tern. 5900. [8069

CHARGING EQUIPMENT
DAVENSET A.C. Charger, M.G.C.4, also distribution

panel; £12.-Dunwell, 55, King Henry's Walk, N.1.
[8259

DYNAMOS, MOTORS, ETC.
ccMC:erto,mctors,alilt , for saleandDa.-oco17wiri.tonkrm9

[0558

ALL Types of Rotary Converters, electric motors, bat -

stock, new and second-hand-
C:AConversion Units for Operating D.C. Re-
ceivers from A.C. Mains, 100 watts output, £2/10;

150 watts output, £3110.
TXTARD, 46, Farringdon St., London, E.C.4. Tel.:
VS Holborn 9703. [0518

tery chargers, petrol electric generator sets, etc., in

"Foundations of Wireless," Second Edition. 4s. 6d. net, Post free 4s. lid.
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NEW VOICES SOON APPEARING !
(With apologies to a world famous radio programme)

We must apologise for the
delay in our half page
advertisement, but since we
make a point of stating facts
rather than fiction, we want
to be able to publish the
results of our recent examina-
tion on the I 5th instant when
we had the pleasure of sub-
mitting our New School Radio
Equipment to the Central
Council School Broadcasting.

We are unable to publish the
result of this examination until
after the 31st instant, therefore
we have delayed our half page
advertisement until the 6th April,
when further details of new high
quality specially built School Radio
Receivers from £15 will appear.

SOUND SALES SCHOOLS RECEIVERS,

are in every sense of the word
AN EDUCATION IN RADIO.

Specif7ed by the Experts

SOUNbt
MARLBOROUGH RD., 1---)
UPPER HOLLOWAY,

LONDON, N.19. LIMITED.

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

Td. Archway 1661 2 3
Hours of Business -Monday to Friday, 8.30 a.m . to 6 p.m.

SATURDAYS CLOSED

ACOUSTICALLY DESIGNED
A complete range for all Wireless World
Receivers and Commercial Chassis

Special Drawings free on request
Send I td. stamp for details of Standard Models

Lockwood & Co., 65, Lowlands Road, Harrow
Telephone Byron Is s

EXTENSION SPEAKERS. Solid Oak Cabinets fitted
with Ormond Bal. Arm.Rced Speakers... 5/6 cacti

W.B. P.M. Mov. Coil Speakers, suitable for High or
Low Impedance, in Walnut Cabinet ... 16/6 each

Walnut Speaker Cabinets, 9lin. W., 12,1in. H., 10in.
Deep 5/- each

465 K.C. I.F. Transformers, with Trimmers,
2'- each

Mall. Pless. Cardboard Electrolytics, 50 + 30
F. 20 v. Wkg. 16 each

Mall. Pless. Cardboard Electrolytics, 30 + 12
3.F. v. k 176 each

45 Mfd. 20 v. Workg. Metal Case Electrolytic,
71- cad

American 6 pin Chassis Valve Holders 6d. each
W4 Westectors 2/- each
Telsen Fixed Condensers, '001, '002, '0004. '0005

3d. each, 1/6 doz.
ALL CARRIAGE PAID.

We soMelt your enquiries for anything in Radio.
2'housands of Bargains Si "Cite Away" Prices.

UNIVERSAL, 8 & 10, Brown Street,
'Phase: Deansgate 5009. MANCHESTER, 2.

We don't claim to make the cheap-
est transformers but we do claim to
make good ones. Most of the
professional P.A. men seem to
think so, too.

W. BRYAN SAVAGE LTD.
Westmoreland Rd., London, N.W.9. 'Phone: Colindale 7131

111

RECORDING EQUIPMENT
ALL Recording Discs and Materials in Stock; tracker

units, £4/7/6; recording motors, £3/17/6. -Write
for further details, Will Day, Ltd., 19, Lisle St., W.C.2.

[0595
LIVERPOOL Sound Studios, 33a, Bold St., Liverpool.

-Personal recordings from 3/6; amplifiers, micro-
phones, recording motors and trackers, blank discs, etc.

[830.0

WEIGH Recording Sets are within the reach of all; ball
bearing gear box, worm drive traverse, 2 seconds to

detach, diamond fitted in cutter, pick-up on arm, set
37/6; 6in. blank aluminium discs, 3/3 dozen; 10in. coated
discs, 3/- each.-Electradix, 218, Upper Thames St., Lon-
don, E.C.4. [0620

Wanted
STEEL

Tape Blattnerphone Recorder Wanted.-Saander-
son, 90, Great Portland St., London, W.1. [8272

NEW LOUD -SPEAKERS
QINCLAIR Speakers for all types. -Alma Grove, Copen.

hagen St., N.1. [0603
BAKERS New Corner Horn Speakers are in Demand;

every music lover interested in quality reproduction
should write for details to the Pioneer Manufacturers of
Moving Coil Speakers, Bakers Selhurst Radio, 75, Sussex
Rd., South Croydon. [8157

LOUD -SPEAKERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.
-11.1 DIAS, for 6/11; C12's, 47/6; 1/2d. stamp for lists. -
XI, Shippers, 18, Corporation St., Manchester. [0606
VAUXHALL.-Rola G12 P.M. speakers, 62/6; Rola G12

energised, 50/- with transformers, all brand new.
VAUXHALL UTILITIES, 163a, Strand, W.C.2. Over

" Denny's," the booksellers. Send for free list. [8293
3,00A Speakers from 5/6 each, P.M. and energised
if 4in. to 1 4in., including several Epoch 18in.

-Sinclair Speakers, Alma Grove, Copenhagen St., N.1.
[0591

BAKERS Offer a Number of the Famous Baker Super
Power -Speakers at Half Price; as solely specified for

the " Wireless World " A.V.C. Straight Four Quality Re-
ceiver. -Bakers Selhurst Radio, South Croydon, [8158

LOUD -SPEAKER CONVERSIONS
BAKERS Triple Cone or Corner Horn Conversions will

Considerably Improve Reproduction- from Your
Present Speaker, whatever make; prices from 29 / 6. -
Bakers Selhurst Radio, South Croydon. [8159

TRANSMITTING APPARATUS
G'\1. -'The recognised distributors for amateur equip-

ment, National R.M.E., Thordarson, Hammarlund,
McMurdo, Jiallicrafters, etc.; send 11/2d. stamp for °eta-

' logue.-G5N1 (Birmingham), Ltd., 44, Holloway Head,
Birmingham. [0531

AC.S. RADIO, specialists in short-wave apparatus,
communication receivers, including Hallicrafters,

National and R.M.E. transmitting equipment, valves and
components. -Send for free catalogue to A.C.S. Radio,
16. Gray's Ian Rd., W.C.1. Holborn 9894-5. C2NK,
Technical Manager. [0550

VALVES
kNDERSON.

ALL Types of American Valves, first grade; 5/- each.

ANDERSOZI, 34, Wadham Ave.. Walthamstow, London,
E.17. Tel. : Larkswood 1574 {8152

AMERICAN Tubes; from 2/- each. -41, Glebe Av., Kea-
ton, '.Middlesex. [8283

ALL Types of American Tubes in Stock of impex and
Arcturus makes, at competitive prices.

WE Can Also Supply a Full Range of Guaranteed Re-
placement Valves for Any British, non -ring, Ameri-

can or Continental type at an appreciably lower price.
SEND for Lists of These, and also electrolytic condensers.

line cords, resistances. etc.
CHAS. F. WARD, 46, Farringdon St., London, E.C.4.

Tel.: Holborn 9703. [0452
SPECIAL Offer. -American valves in makers' cartons;

all types, 3/- earls; octal, 3/6 each, postage extra. -
Metropolitan Radio Service.
AMERICAN Valves, first grade, In all types; trade

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

29 /. American valves, 50 popular types; also
az National Union, Ilytron; also British non -ring

valves; cheapest in Britain: ',/d. stamp for revised lists. -
Shippers, 18, Corporation St., Manchester. 10 607

METERS, ETC.
A VOMETER (D.C.), perfect, new condition; £5. -Senior,

18, Stokesay Rd., Sale, Manchester. [8267

TEST EQUIPMENT
10,000 O.P.V. *altimeter Kits, 40 range A.C./D.C..

with Ferranti 100 µA (rectifier) meter; £3/12/6,
two only.
Ch TILER Kits, 1.000 to 25.000 o.pv.; component list,
vt-lv stamp. -L. A. MacLachlan and Co., Strathyre,
Perthshire. [8281

RADIOMETERS, valve tester, £4/15; Avominor, case,
etc., 27/-; Ferranti 0/1 m.a., 26/-; 0/100 m.a.,

18,' -.-Grigg, 70, Peel Rd., Wealdstonc, Middlesex. [8280
PHILCO Valve Tester (Made by Well Known Manatee -

Curer). A.C. 200-250, complete with two panels and
elaborate display stand, embodying three coloured lights
for good, bad or weak valves, which work (n conjunction
with meter, listed £17/10; £8/5, carriage paid.

HENRY'S. 72, Wellington Av., Stamford Hill, N.15.
'Phone: Stamford Hill 2907. [8090

-ELECTRADIX HELPS.
KEYS. Govt. surplus table Morse Key,. Type KBSL. Polished
wood bass, massive brass pivot bar, tun sten spring -mounted

contacts for quiet working and base
lamp for light. All should be training
on one of these, only 716. Walters
Service bakelite enclosed Key, for high
voltage, 10 amp. contacts, good bridge
key, 10/6. Super Keys, Brown's Car -
Patrol, double acting, beautifully made
and balanced, totally enclosed, cast
All cover, for H.T. 21/-. Massive
Navy type Ship Keys, 25/-.

BELLS. ALARM BELLS. Mains, battery or magneto waterproof types.
1,000 British House Bells, wall and table. Priority for A.R.P. A.R.P.
workers and especially Hams may want portable H.T. for emergency
outdoor field transmitters. Portable Hand Generators in teak cases by
Evershed, 800 and 1,600 volts D.C. Portable Field Emergency Telephone
stations in leather ca., light Army types, magneto, or Battery type
for key and speech. Not many left now. Lightweight twin field cable
unbreakable Army type, 55/. mile. Police and Fire Brigade, day and
night Lucas and Aldis Army Signal lamps, teleecot.ic sights,, hand or
tripod. Crystal sets, 716. Battery set kits, oak cabinet panel fitted 2
vaGa. condensers and range switch, terminal panel, etc., partly wired.
Maker's surplus,
HEADPHONES. Light 'weight. 2,000 ohms, 4/3. Single
high res. earpieces, 2/6. Sullivan 120 ohm. W.D. model.

Our
seta,ti, 2/6

Aluminium body and headbands. Maker's price to -day, 15/,
O tP'1rIirocket double headphones, W.D.

forc portable2114

EMERGENCY ENGINE SETS. Stuart petrol -electric sets,- water-cooled,
coupled to 30 volts 5 amp. dynamo, £12. Larger size, 50 volts 10 amps.
M. Portable air-cooled engine nets for field charging.
EDISON Steel Storage Cells. DYNAMOS and Switchboards from 50 watts
to 50 kW. Several hundreds to select from. Morse chains and wheels,
25'- set. Skewgear noses. I 10'-. Gear hoses, 2-1 for I h.p.,
Electric Governors. 7'6. Bowden R.A.F. Remote Controls, 18 points, 7/6.
TAPE MORSE RECORDERS. For radio to 30 w.p.m. or land line. New
portable walnut case, very complete model with key and meter indicator.
Standard G.P.O. type with tape reel on base. For experimenters we have
a few incomplete with perfect spring drive. Paper tape reels, 6d.

THE SUPERSEDER makes H.T. from
Hy your L.T. 2 -volt battery, rectified and

smoothed. Three tappings. Lasts in-
dueriatentelyo.a, 6A.7,1.00n. List £3 155. Newtk BATTERY

'IERtir UPt'' CRYSTAL SETS. -Buy one, they cost
LTG -L j nothing to ran. No battery or valves

wanted. Quiet and efficient reception.
Shop-sa died sets, cheap. Enclosed type, 5/6 and 7/6 each.
SOUND OR DISC RECORDERS. Electric Feigh set for learning

same. Quick detachable ball-heads,g
gear box tracker and traverse rod with

sizi tone arm pick up and diamond cutter
worth Z3105. Quite new. Sale, 37/6. Blank
discs, 3/3 doz. Hear your own fist.
METERS. For fault finding. etc. Bargain

Edgcumbe, 40 to 120 volts for home
line InIn portable moving -coil, by Everett

/.411 version to multi -range, 10/6. Wedernsiaa
flush panel milliammetem, 0-30, 17/6 each.

RESISTANCE MEGGE113.-Direct Reading .001 ohm to 10 mega. Long
orate dial for Resistance measurements, from £5
SILVERTOWN Portable Tester. Combines Wheatstone Bridge, Cairo,
shunts0,11011

ohms,
hr.tato40, new, £8. G.P.O. Plug-in Bridge Resistance Boxes.

to
DIX - MIPANTA VEST POCKET TESTER.
A wonderfully versatile moving -iron multi -range
meter for service on A.C. or D.C. jobs. No projecting
terminals. THREE ranges of volts : 0-7.5, 0-150,
0-300. Used for MILL1AMPS, reads: 121 m.a.
arid 73 Ma. In black bakelite case. Measures
only Ills. by 2lina with pair of test leads and
plugs. Leaflet " N " gives full information. 19/6.
PARCELS of experimental oddments, coils, magnets,
wire chokes, condensers, mikes, switch., tot --
navels, etc. Post free. 10 lb, 7/-. 7 lb 5/,

ELECTRADIX RADIOS
218, UPPER THAMES STREET, LONDON, E.C.4.

Telephone : Central 4611.

tOR THE
RADIO SERVICE MAN,
DEALER AND OWNER
The man who enrolls for an I. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we want to show our
students how to apply that training in
practical, every -day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 38A, International Buildings, Kingsway,
London, W.C.2

Please explain fully about your Instruction on the
subject marked X.

Radio Engineering Radio
Radio Servicing Television

If you wish to pass a Radio examination, state
it here
Name Age
Address

"Radio Laboratory Handbook." Price 8s. 6d. net. Post free gs,
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"`"A.LVEHOLDERS

NOTE :
In addition to the Clix
Valveholders specified,

you will need Clix

CONNECTORS.
Type No. 22 ca. each.

Send for Clix Radio
and Electrical Cata-
logue. Post free.

The CLI X valveho!der range
covers patterns to accept all the
recognised English and American
valves including the Midget and
Acorn types.
As an alternative to the usual
Paxolin Models there is a series
with Frequentite CERAMIC plates
specially suited for Television,
short-wave and other high -
efficiency work.

Specified for the
"STAND-BY"

BATTERY THREE
Valve holders :

Type V 2. 7 -pin 9d. each
V I. 5 -pin sci. each

ERA
British Mechanical Productions Ltd.,
79a, Rochester Row, London, S.W.1.

ARE
I 11111 E E RS v
YgU E ARMIN

LEO' THAN 10 PER W
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,
Building, Govt. Employment, etc., and gives details of
B.Sc., A.M.I.E.E., A.M.I.Mech.E., A.M.I.R.E.,

A.M.I.W.T., A.M.I.R.E., G.P.O.,
MATRIC., and all Exams. We Guarantee
-"NO PASS-NO FEE." Whether you be
an old hand or a budding apprentice got this
book to -day. FREE and POST FREE
BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY.

387, Shakespeare House, 17/19, Strztt:sd
Plam, London, W.I.

NEW COMPONENTS
ADIO Components, all makes in stock; complete range

-LL of Bulgin and Eddystone short wave parts; American
valves specialists; all goods cash with order; post free;
established 20 years.-C. Noyes, 163, Shepherd's Bush
Market, London, W.12. [8137

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

RADIO CLEARANCE, Ltd.

ALL Lines Previously' Advertised Still Available.

RADIO CLEARANCE, Ltd., 63, High Holborn. W.C.1.
Holborn 4631. [8297

PREMIER SUPPLY STORES. 

PLEASE See Our Displayed Advertisement on page 3.
[0488

MAINS RADIO DEVELOPMENT COMPANY.

MAINS RADIO DEVELOPMENT COMPANY'S Ex-
clusive Offers, carriage paid, delivery by return; call

mornings; telephone Tudor 4046; stamp for list 225.

TRANSATLANTIC
1939 4 -band Superhet Tuning

Packs, 10-2,200 metres, 465 kc. for British valves,
completely wired, aligned, tested, with' circuit, specified
for " W.W." Individual Receiver, March 9th, 3 -gang,

F.C., I.F., 65/-; 2 -gang, F.C., I.F., 47/6.
AMPLIFIERS, 7 watt, push-pull, for Af.H.4, two P.X.4s

or equivalents, complete kit, best components, cir-
cuit; 52/6, less valves.
POLAR Midget Latest Type Three -gang Condensers,

fully screened, with trimmers, standard lidn.
spindle, 0.0005 mfd., with 110 k/c tracker; also perfect
as straight two -gang, 2/6 only; smashing offer.

ERIE 1 watt, colour coded unused resistors, any size,
50 ohms to 5 megohms, your selection, 3d. each. 2/6

dozen; 1,1,, watt, 21/2a. each, 2/- dozen; 2 watt, 6d. each.

CENTRALAB
Latest Potentiometers, unused, long

spindle, -all sizes, 5,000 ohms to 2 megohms, 2/-;
with mains switch, 2/3.

TUBES.-First grade American valves, finest make,
fully guaranteed, boxed, all popular types, 4/-;glass Octal types, 4/6.

CLIX Unused Chassis Valve Holders, 5, 7, 9 -pin, 3d.each; all American sizes, 6d.; best sleeving,
yard.
TUBULAR Condensers, 400 volt working, wire ends,

best make, 0.0001-0.05 mid., 4c1.; .0.1 mold., 4d.;0.25, 0.5 mfd., 6d.
T.C.C. Metal 8 mfd., 600 volt peak electrolytics, 2/3;

T.C.C. card, 8 mfd., 600 volt peak,' 1/6; Dubilier4 mfd., 250 volt, 10d.
VIFTV N.S.F. 1/2, 1, and 2 watt resistors, wire ends,-L' marked and colour coded, 20 good sizes per parcel;2/6 per 50 only.
L1ERRANTI Twin ELF. Choke Mains Interference Fil-

ters, extraordinarily effective; to clear, 1/-.
MAINS RADIO DEVELOPMENT COMPANY, 4-6,Muswell Hill Rd., London, N.6. Tudor 4046. [8271

RYALLS RADIO, 280, High Holborn, London, W.C.1,
offer new goods, post free.

AMPLIFIERS, 13w. output, 3 -stage, Triodes resistance
and transformer coupled to push-pull Beam valves,

snatched to pair elliptical speakers, with U.S. valves andspeakers; 52/6; input 200-250 A.C.
AMERICAN Type Mains Transformers, 350-350, 70 ma.,5v. and 5.3v., drop through pattern, input 200-250v.,
6/6; few 110v. input; British made.
WEARITE 110 kc. LF.'s with Top Trimmers, 1/6 each;

sets band pass air core snperhet coils ex Halycon,
screened. chassis type, 4/9 set five; 110 kc. with coil details.
SATOR Volume Controls, meg. with switch, 10,000with switch, 5,000 with' switch; 1/3 each or 6/6
dozen; Centralab 11,000, less switch, 1/-, 6/6 dozen.

I. Electrolytics, 12 x8x 50, 350-12v., 1/3 each or I/ 6-I-, dozen; B.I., 20x 20x 25 at 400v. -25v., 1/3, or 9/ -dozen; Plessey 30x 8x2, 350v., 1/6, or 10/- dozen.
I. Tubular, 4mf. 200v., 6d. each or 4/- dozen; B.I._La 0.35, 1/3 dozen, 7/9 gross; B.I. 0.25mf. tubulars,2/- dozen, 4/6 per three dozen.

SPEAKERS pairs, brand new, elliptical cone speakers,
made by first class firm, quality of reproduction out-

standing, push-pull pentode transformer, fields 325 ohmfor smoothing choke, 8,600 as bleeder, circuit available,handle 10-15w.; 14/ - pair -Ryalls Radio, see above.
[8246

VAUXHALL.-Hivac valves, all types, new prices; full
range of pick-ups from 11 /-.

VAUXHALL-Guaranteed A.C. electric clocks, first class
manufacture and finish; from 13/ -.

VAUXHALL. -2 -gang 3 -band 465 k /c superhet coils,
complete terminals, wavechange switch; 15/3.

VAUXHALL.-T.C.C. dry 8 mkt.,
containers; T.C.C. 600v. dry,

8 mid.. 1/9; 8 and 8, 3/-.

VAUXHALL UTILITIES, 163a,
for free list; post paid 2/6

minimum.

2/6; 600v. aluminium
cardboard containers,

Strand, W.C.2. Ask
and over; c.o.d. 5/-

[8292

MORSE Inker.-Coils rewound, 2,100 ohms; complete
with rectifier and tape, splendid condition; £4/10.

-M., 11, Cavendish Place, W.1. [8289

CLOSING Shortly, everything must be cleared in receiv-
ing and transmitting gear,- send for lists.-Leeds Radio

Stores, 66, New Briggate, Leeds. [8265

" THE CHOICE OF THE CRITICS "

BULGIN
QUALITY COMPONENTS

for the

"IBC

Specified
"STAND-BY BATTERY 3 "

The most efficient and reliable com-
ponent is needed for the Wave -
change switch - So the designer
specified C, 5.208, 3,9 each. (For
trouble -free working at all times.)

Matched Knobs give that 'pro-
fessional' finish-use three of
C!K.10, Old. each, Octagon
We.

Efficient filtering is essential;
high inductance and low self -
capacity make C H.F.S, 2/9 each,
the choice for this receiver. Fully
screened, of course.
Differential Reaction control is
smooth and effective; use the
specified condenser C/N.23,
200pF.,3;. each.
Banish the practice of untidy
loose leads. Make all connections
with a multi -cable -
1 6 each (4 -am,).
Mention this
paper for free
Leaflets a n d
Lists,W.W.303.

-I'
If_ BULGINtl

W 4,4 0 UC TANCHO

I v^198,51313p-H ,i,
O 05115,-, ,, 1

1 -

"- N 1 9 1[1:a

Famed for Resistors,
the Bulgin Rang?
meets all needs, from

Alowest to highestl 0 h m s. Specified :
C/A.R.10, 10o, 1/.

t-r....xj each. Advised : Half-
,IK44i. watt types, all values

at 6d. ea. Quarter-
Wafters,- 41d. each).

Screened top -grid connectors prevent instability.
etc. Bulgin types are firm and sure. Use two of
C/P.64, 6d. ea., and ensure further efficiency with
accurate trimming. . . Use Trimmer CS.W.99
(30pF.) 4(d. each

A. F. BULGIN & CO. LTD., BARKING, ESSEX

The- NEW R.F. 41"
HARTLEY TURNER
IS BETTER THAN EVER

Receiving Unit for use in conjunction with an L.F.
Amplifier. 12" x to" x 8" overall.

Briefly: -4 -valve superhet, 5 wavebands: (r) 6 to
sour.; (a) 12.8 to Sim.; (3) 65 to 23001.; (4) zoo
to 55osn.; (5) goo to 2,1o0M. A pentode R.F.
operates on all bands except No. r. Triode-
hexode frequency changer. Slagle pentode 1.F.
amplifier, two variable band -width transformers
giving threb degrees of selectivity. Variable IF
gain. Linear diode signal and A.V.C. rectification.
Proportionate application of A.V.C. bias to R.F. and
I.F. stages provides good signal-to-noise ratio and
signal -handling capacity. One triode stage of L.F.
amplification. Volume and tone controls. Pro-
vision for pick-up. Walnut control panel. Flood-
lit glass dial, calibrated in metres and station names.
Reverse vernier slow-motion tuning -control.' Cali-
brated magic eye tuning indicator. 18 SWG
cadmium plated steel chassis, robust construction.
Price including valves and coupling leads, £11.5.0

Full specification on request. Write now.

RASJMEAUMEVWtilt.-J
THE HARTLEY TURNER RADIO COMPANY
9.3 Oueensway, London, W.2. Tel.: BaySwater 1102

"Wireless Direction Finding," Third Edition. Price 25s. net. Post free 253. gd,
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LOUDSPEAKERS, LOUD-
SPEAKER CONES LOUD-
SPEAKER COMPONENTS,
TRANSFORMER LAMINATIONS,
TRANSFORMER HOUSINGS,
TRANSFORMER WINDINGS,
CHOKE WINDINGS, FIELD
COIL WINDINGS, PERMANENT
MAGNETS, PRESS TOOLS AND
PRESSINGS, JIG BORING.
AUTOMATIC SCREW MACHINE
PARTS UP TO 2' DIAMETER.

Contractors to
the Admiralty,
War Office and

Air Ministry.
Call on
BRITISH ROLA LTD.
MINERVA ROAD PARK ROYAL .N.W10.

'PHONE:WILLESDEN 4522-3.4-5-6
 MMMMMMMMMMMMMMMMM I

ramphonic
AMPLIFIERS

Pamphonic Reproducers Ltd. (A ssocialei with PY E 1.0.)
45 St. Pancras Way, London, N.W.1.

'Phone : EUSton 1727.

EPOCHLOUDSPEAKERS

GIVE FIDELITY IN REPRODUCTION
RELIABILITY IN LONG SERVICE

HALFORD DISTRIBUTORS LTD.,
31, George Street, Hanover Square, W.I.

Second Edition-
Completely Revised

Il ADIO DATA
TS

A SERIES OF ABACS
providing most of the essential Data

required in Receiver Design.

By R. T. BEATTY, M.A., B.E., D.Sc.
" Radio Data Charts " provide
designers of wireless apparatus
with a ready and convenient
means of solving problems without
having recourse to complicated
formulae and mathematics.
By the use of the new " Radio
Data Charts "such abstruse prob-
lems as the design of tuning coils
are solved almost as easily as the
simple application of Ohm's Law.

4/6 net By post 4/10

From leading booksellers or direct
from the publishers.

ILIFFE & SONS LTD.
Dorset House, Stamford St., London, S.E.I

COMPONENTS-SECOND-HAND,

CLEARANCE, SURPLUS, ETC.
EXP.ERIMENTER has Disposal Pilot U.650, 1938, 4-

band, 10 gns., cost 16 gns.; components, valves, etc.,
cher.p; stamp list.--2FXK, " Rosedene," Walsall Rd.,
Aldridge. (8254

CIOLLARO A.C./D.C. Record -changers, 200-250. plays
eight 10in, or nin. records, mixed, also incorporates

repeater and rejector; limited quantity, £5/5, in sealed
cartons.

GARRARD A.C. Motors, Model A.C.4, enclosed type
with automatic stop, 110-250 volts, 30/-, carr. pd.,

sealed cartons.
MARCONI 1(25 Pick-up, unused and boxed; 14/-. -

HENRY'S. 72, Wellington Ave., Stamford Hill, N.15.2
Stamford Hill 2907.

SOUTHERN RADIOS Bargains.-Sale now proceeding
of hundreds of bargain lines, goods previously adver-

tised still available.-Southern Radio, 46, Lisle St., Lon-
don, W.C.1. Gerrard 6653. [8236

6,000V. Wag. 5 T.C.C. Condensers, 2 raid. each,
D ubilier 2,000v. wkg., 3 mfd., Zenith trans-

former primary, 220-290v., secondary 4,500-0-4,500v., 2
K.V.A., ditto 5,000.0-5.000v.; Zenith chokes, 8.12H; 0.64a.
5.000v. wkg.: Foster transformer primary, 100-250v. sec.,
700v. 1.5a.; output transformers for two D.A.60 in push-
pull.-Box 9213, c/o The Wireless World.
TOR Sale: Meters, G.E.C. 200 ma,., £1; Everitt 100

m.a., 17/6; Elliott 50-100 ma. 10/-; Ferranti volt-
meter, 5.50.250 (1,000 o.p.v.), £1; Premier 1 MA., 21,,12in..
181-; 'Triplett 666 universal test meter, £4/10; Epoch
M.C. mike. £2110; G.E.C. " Overseas 6," 1933. 15-550
metres, £3/10; Morse inker, £1/5; 210, 59, 47, etc..
tubes, ex -Navy key, F.B., £1/10; power packs, etc., all
going cheap before removal from London.-2BZIC, 81.
London ltd., Newbury. [8266

Wanted
WANTED.-Ferranti M1 or- M1+, two B5 chokes.

AF7CS, single items or all. -6259, c/o The Wireless
World.

i:8inROCKE International Vibrator, type 456, as used in
battery Quality amplifler.-Mitson, 153, Turney Rd.,

Dulwich. S.E.21 [8282

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 for list of requirements. -11, Oat Lane, London.
E.C.2. [0337

MISCELLANEOUS
CHEAP Printing. -1,000 billheads, 3/6; sample free.-

Creteway Press, 18, Buxted, Sussex. [8180

G.P.O. Engineering Dept. (No experience required.)
Commencing £3/13 per week; -age, 18-23; excellent

prospects.-Free details of entrance exam. from B.LE.T.
(Dept 574), 17-19, Stratford Place, London, W.I. [8129

EVERY Radio Dealer Who is Not _a Regular Reader
of " The Wireless and Electrical Trader " should

send his trade card at once for a specimen copy and full
details of the " Trader " Services. " The Wireless and
Electrical Trader" has the widest influence, the largest
weekly circulation, and is read by all the leading manu-
facturers and traders. Trade only, 15/- per annum,
post free.-Published at Dorset House, Stamford St., Lon-
don, S.E.1. [0615

PATENT AND TRADE MARK
AGENTS

GEE and Co. (II. T. Gee, Mem. R.S.G.B., A.M.I.R.E.,
Estb. 19051. 51-52, Chancery Lane, London, W.C.2

(2 doors from Government Patent Office). Holborn 4547
(2 lines). Handbook free. [0001

PATENTS
" PRACTICAL Hints on Patents," free on application.

it- -The Imperial Patent Service, First Avenue House,
Ijigh Holborn. W.C.1. Preliminary consultation free.

[0481

TUITION
RADIO Training.-P.M.G. exams. and I.E.E. Diploma;

prospectus free.-Technical College, Hull. [0611

CODE Courses for Beginners and Radio Operators; send
for free " Book of Facts."-Candler System Co.

(56W), 121, Kingsway, London. W.C.2. [8181

MORSE Code Easily Learnt in Spare Time by Gramo-
phone Records; all speeds; also correspondence

courses; particulars, stamp.-Masters, Orchard House,
Wokingham. [8290

GUARANTEED Posts.-Complete wireless training;
ship and shore services. Television. Day, evening

and postal. Boarders taken. Prosp. free.-W., London
Radio College, Grove Park Rd W.4. (Chiswick 3244.)

F0580

BUSINESSES AND PROPERTY FOR
SALE, IC) BE LET, OR WANTED

" THE Wireless and Electrical Trader" is an essential1 part of the equipment of every Wireless Trader; its
pages reflect the very latest turn of trade events, and it
IS read by all the leading dealers and manufacturers, for
particulars of businesses offered or wanted. By subscrip-
tion to the trade only, 15/- per annum, post free.-Send
your trade card for specimen copy to Dorset House, Stam-
ford St., London, S.E.1. [0614

THE " RADIOMART"

RCO OSCILLOSCOPE
This comparatively new Radiomart product has, in addition to
receiving the highest approval from leading radio amateurs,
been supplied in quantities to the British Air Ministry, The British
Post Office; The Royal Military College of Science, Woolwich:
The Research Department. Woolwich; King Edward's Schap!
Birmingham; Bolton School, Lancs.; The Crown Agents for the
Colonies, etc., etc.

THE RADIOMART RCO OSCILLO-
SCOPE will give you a complete picture of
operating conditions in your Transmitter, in
addition, telling you the percentage modulation
on incoming signals. It is complete with 3 -in.
" Hivac " Cathode-ray Tube, self-contained
power supply for 200/230 -volt operation. 1,000
volts -is available to operate the tube at full
sensitivity. Horizontal and vertical plates are
brought out to the side of the Cabinet, and a
self-contained 50 -cycle sweep is provided.
Fitted in ripple black cabinet flit" x6" x l3"
with hinged lid and screen shade.
Price, with all Tubes,
ready for operation ... 4.19.6
A charge of (Os. is made for the Tube container to ensure
safe arrival of the Cathode-ray Tube. This amount is
refundable in full, subject to the case being returned to

our premises within four days of receipt.

ADIOMART
Ca=11.37/1111.1.1

44, HOLLOWAY HEAD, BIRMINGHAM

Q.C.C.TypeS5
FREQUENCY
CONTROL UNITS
(As byspecified .Thz Wireless

World.")

Ground to within 5kc. of your
specified frequency in the 7Mc.
amateur band, and supplied
complete with official calibra-

PRICES. Sps tion certificate to an accuracy63 U ill (o/ illus.) 00.
S5 CRYSTAL, /

cif 0.02.5%.
without holder. Feed lid. stomp for our full price

BASEBOARD MOUNT for the 1 fiat of on tn., of 0.,1. Mag.,. sad
type S5 13 radio transmission components.
THE QUARTZ CRYSTAL CO. LTD., Kingston Road, NEW
MALDEN, Surrey. 'Phone : Malden 0334.

THE INSTITUTE OF WIRELESS TECHNOLOGY
(Incorporated),

4, Vernon Place, Southampton Row, London, W.C. I

THE MAY EXAMINATIONS
Examination applications must be received

not later than March 30th, 1939.
Fu,! information, with particulars of Membersh'p, may be

obtained from THE SECRETARY.

The
ELEMENTARY PRINCIPLES

of
WIRELESS TELEGRAPHY

and
TELEPHONY

by

R. D. BANGAY

Third Edition
Revised by 0. F. Brown, B.Sc.

(1930)

7/6 net By post 8/ -
From all leading Booksellers
or direct from the Publishers

ILIFFE & SONS LTD.
Dorset House, Stamford Street, London, S.E. I

The Wireless World Diary for,i939. is. 6d. net. Post free is. 7d.
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REPAIRS AND SERVICE
"SERVICE with a Smile."

AMERICAN Valves, spares, linecords, rewinds; repairers
of all types of American and British receivers.-

F.R.L, Ltd..' 22, Howland St., W.I. Museum 5675. [0434
METROPOLITAN RADIO SERVICE. - Guaranteed171 repairs to American (Midget and Standard) and
British receivers

MAJESTIC Service Depot.-I.F. and mains trans
formers rewound. American valves and parts; trade

supplied.-Idetropolitan Radio Service Co., 1,021, Finch -
ley Rd., London, N W.11. Speedwell 3000. [0435

LOUD -SPEAKER Repairs, British, American any
make, 24 -hour service; moderate prices.-Sinclair

Speakers, Alma Grove, Copenhagen St., N.1. [0590

GUARANTEED Repairs Any Transformers, choke,
motor armature, converter, dynamo, etc.; keenest

prices, immediate quotation, prompt dependable service.
-See below.

(LONDON TRANSFORMER PRODUCTS, Ltd.),
Willesden, N.W.10. Willesden 6486 (3 lines([6892

MAINS Transformer Service, Repairs, rewinds, or
construction to specification of any type, competi-

tive prices and prompt service.-Sturdy Electric Co., Hin-
ton, Newcastle -on -Tyne. [0516

SCOTT -SESSIONS REPAIR, SERVICE.-All types of
receivers overhauled, rebuilt, repaired, including

American communication sets, W.W. Monodials, All -wave
Super -Seven. Variable Selectivity IV, etc.

SCOTT -SESSIONS. REPAIR SERVICE, popular for 15
years from Land's End to John -o -Groats; van col-

lection London area; immediate, courteous and skilled
attention to every instruction.

SCOTT -SESSIONS REPAIR SERVICE, Exchange
Works, Muswell Hill, N.10. Tudor 4101.2. [7497

REPAIRS to Moving Coil Speakers a Speciality; cones
and coils fitted, fields altered; prices, including

eliminators, quoted; loud speakers, 41-; L.F. and output
transformers, 4/-, past free; guaranteed satisfaction; trade
invited, estimates free; prompt service, -Loud -Speaker
Repair Works: 5, Balham Grove, London. Battersea 1321.

[0394

SITUATIONS VACANT
AIR MINISTRY.

DIRECTORATE of Scientific Research.

LABORATORY Assistants Requited at Air Ministry
Station near Felixstowe; ,candidates should have a

good general education with theoretical training in elec-
tricity; practical experience of wireless -receivers or of
electrical testing is desirable.

SALARY 40/- (at age 19), rising to a normal maximum
of 70/- a week.

APPLY by Letter, quoting Reference No. C168, to the
Superintendent, Bawdsey Research Station, Bawdsey

Manor, Woodbridge, Suffolk, stating age, training and ex-
perience; closing date for receipt of application is April
7th, 1979. [8264

WAR DEPARTMENT.

DDESIGNER-DRAUGHTSMAN (adult, male) Required
for Signals Experimental Establishment, Woolwich.

CANDIDATES Should Preferably be Under 45 years of
Age; must be capable of designing radio instru-

ments from technical data; they should preferably have
hasp at least 5 years' practical workshop service, with
varied experience of radio -mass -production methods, in -
chiding moulding, press -tool and automatic machines.

PAY Up to £7 a Week, according to qualifications and
experience; ex -members of His Majesty's - Forces

given preference, other things being equal.

POST
is Expected to Last at Least 12 months.

APPLICATIONS, to be made in writing, giving full
particulars of age, qualifications and experience, to

the Superintendent, Signals Experimental Establishment,
Woolwich Common, S.E.18, and to be lodged by April
5th, 1939. [8262

4DIC1- good opportunity for works manager.-Box
-1-4; 9236,; c/o Wifeless- 11,,,of [8269

SITUATIONS VACANT
AIR MINISTRY.

AERONAUTICAL Inspection Directorate.

'TACANCIES Exist for Unestablished Appointments as
Examiners in the W./T. and Instrument Branches.

QUALIFICATIONS.

APPLICANTS for Vacancies in Instrument Branch
must have good general education, theoretical know-

ledge of physics, optics, mathematics, training in light
engineering or instrument making. Candidates must be
able to read working drawings and specifications and use
micrometers and other types of measuring instruments.
Preference will be given to candidates having a good
knowledge of thermometry, precision pressure measuring
instruments as used on an aircraft, and of materials
from which they are manufactured. -
A PPLICANTS for Vacancies in W./T. Branch having

-C1- the following qualifications will receive preference
good genUral education, sound technical knowledge of
high frequency engineering equal to City and Guilds final
examination in Radio Communications, practical know-
ledge of modern methods of production and testing of
W./T. transmitters, receivers, wavemeters and associated
equipment; also electrical equipment such as generators,
transformers, and of materials from whirls they are manu-
factured. Candidates must be able to read working draw-
ings and specifications and to use micrometers and other
measuring instruments.
THEY Must be Prepared to Serve in any part of the

United Kingdom, to go into the air if required in
connection with their duties, and to drive a car.
SUCCESSFUL Candidates will be Required to Undergo

a Period of Training in Aeronautical Engineering
Inspection not exceeding 3 months.

DURING Training Candidates will be regarded as on
probation and paid at the rate of £184 a year. On

satisfactory completion of the training course, they will
be appointed as Examiner and paid at £246 a year,
rising by increments of £12 if service is satisfactory to
£337, except that the starting salary for entrants below
the age of 24 years will be reduced by £12 for each year
below that age.
SUBSISTENCE Allowance at the rate of £1 5s, weekly

is payable whilst under training to married men (and
others with certain dependents) who normally reside out-
side the training centre..
SALARIES are Paid Monthly in Arrear.

NORMAL Age Limits 21-50 Years. Candidates be-
tween 50-55 years will be considered if they have

had experience of engineering inspection.
CANDIDA'T'ES Who, on interview, fail to qualify for

the Examiner Grade, may be considered for :-
ASSISTANT Examiner.-Salary scale £184-£10-g246.

ASSISTANT Examiners do not undergo training, but
are appointed direct to an A.L H. station. They may

later become eligible for promotion to Examiner on
attaining the requisite standard of efficiency, Providing
they are willing to undertake the obligations required of
Examiners as above.

APPLICATION Must be Made on Form 786, copies :of
which can be obtained on application (by postard

only) to :-The Under Secretary of State, Air Ministry,
LG., 34, .Berkeley Square House, Berkeley Square, W.1.

[8229

RECEIVER Designer Required; state experience.-Box
9237, c/o The Wireless World. [8270

APPLICATIONS are Invited for the Post of Technical
Assistant (Wireless) (unestablished), at a commenc-

ing salary of £6/6 per week. Engagement "will be for a
minimum period of two years.

CANDIDATES Must Have Had Training and Experi-
ence in Wireless Engineering, in both transmission

and reception, including ultra short waves, and be
capable of undertaking research work.

ABILITY to Receive and Transmit at Twenty words per
Minute will be an Advantage.

FORMS of Application May be Obtained from the En-
gineer's General Office, New Scotland Yard, London,

S.W.1, and completed forms are to be returned to that
Office not later than Saturday, the 8th April, .1939

[8295

SITUATIONS VACANT
DEVELOPMENT Engineer Wanted for Radio Valve

Factory in London; write,' stating age, training und
experience, to: Box 9235, c/o The Wirelesii World. [8268

TELEVISION.-Junior engineer, with some experience,
required for laboratory,. of large radio manufacturer's

in London area-Write age and salary required, to Box
9249, c,o The Wireless World. [8294
TELEVISION Engineer Required, with experience of

scanning problerni;  University degree or equivalent
preferred; reply, stating experience, age and salary re-
quired, to Box 9202, c/o The Wireless World. [8256

RADIO Engineer Required, with experience of high fre-
quency measurements; University degree or equiva-

lent preferred; reply, stating experience, age and salary
required, to Box 9201, c/o The Wireless World. [8255
DAMO Engineer or Television Engineer Required, with
A -IL experience of ultra -high frequency  measurements;
University degree or equivalent preferred.-Reply, stating
experience, age and' salary required, to Box 9203, c/o
The Wireless World. [8257

SENIOR Radio Receiver Designer Required by Medium-
tt77 sized Radio Manufacturers in the .Midlands; must -

be prepared to undertake the complete design of multi -
valve quality receivers and must be used to working on
their own initiative; write, stating age, experience in
chronological order, salary required; applicants not possess-
ing the necessary qualifications are requested not to write.
-Box 9212, c/o The Wireless World. [8261

DEVELOPMENT Engineer Required by Radio Manu-
facturer in N. London; ,applicants should possess

first-class qualifications, and must have had recent ex-
perience in the design of receivers of all types including
press -button models; only those with the above quali-
fications should apply, giving the -fullest information re-
garding their technical training and experience, together
with details of salary required, to Box 9210, . The
Wireless World., [8260

SITUATIONS WANTED
WIRELESS Operator Seeks Relief Voyages. Direct
77 employ. Experienced.-Box 9250. e;ri The Wireless

H'add. [8288

ELECTRICAL Engineer (Foreign). 10 years' experience
in large factory radio laboratory, first class then-

retii.ian. well versed in patent affairs, speaks 6 languages,
seeks employment in factory or as technical consultant at

overseas sales and servicing, headquarters-Write Box
9247, c/o The Wireless World. [8274

BOOKS, INSTRUCTION, ETC.
SEVERAL. Hundred Old " Wireless Worlds" and oilier

Radio Periodicals for sale, cheap.-'Phone Peter
Watts (atter 7 o'clock), Harrow 1065. [8291

TMPORTED American Books, magazines, radio, short
-wave,wave, everything. 12 different; 3i 6; catalogue...in-

cluded, post free.-G. A. Final, 15, Nashleigh 11111.

Chesham. [8253
AMERICAN Valve Data.-The new 200 -page Raytheon

Valve Data Book gives full characteristics and appli-
cations of all types of Anierican valves; invaluable to all
servicemen; post free 2/3: abroad 3/ -.-Leonard Heys, 36.
Henry St., Blackpbol. [0594

EELEMENTARY
Principles of Wireless Telegraphy and

Telephony." By R. D. Banguay. Revised by 0. F.
Brown, B.Sc. Third edition (1930). The standard text-
book for wireless students and beginners. Deals with
the whole subject of wireless telegraphy and telephony,
avoiding too technical a treatment of the problems in-
volved. Well illustrated. Price 7/6 net. By post 8/-,
from Iliffe and Sons, Ltd., Dorset House, Stamford St.,
London, S.E.1.

PRINTER'S ERROR -
The price of our

6 -BAND TUNING UNITS
Types ACT 6 and UT 6 giving

complete coverage without gaps
from 4', to 2,000 m. is

and not .£1050 stated in our March 16th advertisement.

JOHN McCLURE, ERSKINE ROAD. lwroLOND0N,N.W.3Pliw 34:t5.
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Armstrong Manufacturing Co,
Automatic toil Winder Co., Ltd.
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Belling & Lee, Ltd.
Birmingham Radiomari G5N1
British Institute of Engineering Tech-

nology
British Insulated Cables, Ltd.
British Mechanical Productions, Ltd
British. Rola, Ltd.
British Thomson -Houston Co., Ltd., The
Bulgin, A. F. C., Ltd.
Candler System Co.

6

5
5
5
6
1
5

Electradix Radios 4

Film Industries, Ltd..
Fluxite, Ltd.
General Electric Co., Ltd.
Grampian Reproducers, Ltd.

Inside Back Cover.
Halford Distributors, Ltd 6
Hartley Turner Radio 5
H.M.V.
Institute of Wireless Technology 6
International Correspondence Schools 4
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Jackson Bros. (London), Ltd.
Lockwood Casework Manufacturing Co 4
London Radio Supply Co. 2

McClure, . John 7
Marconi -Eke" Instruments, Ltd.
Midwest Radio, Ltd.
M.R. Supplies
New Times Sales Co.
Pamphonic Reproducers, Ltd. 6
Partridge, N. 5
Peto-Scott. Ltd. 1

Player's Cigarettes Inside Back Cover
Postlethwaite Bros.
Premier Supply Stores 3

Quartz Crystal Co., Ltd., The 6

Salford Electrical Instruments, Ltd.
Inside Front Cover

Savage, W. Bryan, Ltd. 4
Sound Sales, Ltd. 4

Taylor Electrical Instruments Co.
Technological Institute of Great Britain
Universal Electric Co. 4

Voigt Patents, Ltd.
Wills's Gold Flake

BRITAIN'S BEST RADIO!
Large range of Tuning Units,
Radio Chassis, Receivers,
Amplifiers, Microphones, Re-
cording Equipment and Quality
Radiograms now available.

FOR THE ENTHUSIAST
AND THE CONNOISSEUR

3 -Band Tuning Unit

TYPES ACTS & UTS
5 -waveband Tuning Units of quality, covering the
following ranges : 12-35 m. ; 30-80 m. ; 75-
200 m. ; 200-550 m. ; 800-2,000 m. Tuned RF
stage on - all bands ; triode hexode frequency
changer. Full vision scale with spreader drive.
Hand built and calibrated. For use with I.F.s
of 465 Kcs. Complete with 4 v. AC valves or
6.3 v., .2 amp. E type valves.

PRICE - - - . 10 . 0
Types ACT3 and UT3 : 3 bands from 16 to 2,000 m.
(as illustrated).

Types ACT4 and UT4 : 4 bands from .to
2,0000 ACT6m5.oTypes and UT6 : 6 bands giving complete
coverage without gaps from 4[. to 2,000 m.

£10.10.0
- Also Battery Models -
TRADE ENQUIRIES INVITED.

Full Details on Request.
Dept. M.16, JOHN McCLURE,

Erskine Road, London, N.W.3
PRImrose 5435.

"Wireless Servicing Manual/' Fourth Edition. Price 5s. net. Post free 5s. 5d.
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The Leading
Motoring Journal

SPECIAL EASTER NUMBER

PRICE

4d.
As usual

ILIFFE

DATED FRIDAY, MARCH 31sT, 1939
Contains articles of special interest to all motorists on :-

 Suggestions for Spring Tours
 A Comprehensive Review of Open Cars
 Helpful Advice on Travelling Abroad
 The Work of the Battery in your Car
 Half-hours in the Garage-Preparing the Car for the Holidays
 Road Tests of the New Wolseley 10 a-nd 8 cyl. Nash

SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1

-Third Edition of

WIRELESS DIRECTION FINDING
BY R. KEEN, B.Eng.

A BOOK OF INSTRUCTION AND REFERENCE FOR ENGINEERS, TECHNICIANS, TELEGRAPHISTS AND OTHERS ENGAGED
OR INTERESTED IN THE USE OF DIRECTIVE WIRELESS TELEGRAPHY FOR THE NAVIGATION OF SHIPS AND AIRCRAFT

The third edition of this well-known book deals with the principles of Wireless
Direction Finding .and gives an account of the circuits and apparatus used in its
application to navigation. The Adcock Aerial 'has a separate chapter covering
its principles together with much information on its installation and performance.
Further chapters are included on Shore, Ship and Aircraft installations as well as
a. special section on the choice of a suitable site for the Aircraft Ground
D.F., with Adcock Aerials.

Engineering students and research engineers will find useful references to a selected
list of some boo of the more important contributions to the literature of D.F.

800 pages 550 illustrations

PRICE 25/- net By post 25/9

From leading Booksellers or direct from the Publishers :

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S .E . 1

Printed in England for the Publishers, ILIFFE AND SONS LTD., Dorset Douse, Stamford Street,
" The Wireless World" can be obtained abroad from the following : FRANCE: W. II.
Messageries Dawson, 4, Rue fie Faubourg Poissoniere, Paris. BELGIUM: W. II. Smith &
Melbourne (Victoria), Sydney (N.S.W.I. Brisbane (Queensland). Adelaide (S.A.). Perth
Auckland, Christchurch and Dunedin. INDIA: A. It. Wheeler & Co., Bombay, Allahabad
News Co., Mont-eal; Gordon & Gotch, Ltd., Toronto. SOUTH. AFRICA: Central News

International News

London, S.E.I, by The Cornwall Press Ltd.. Paris Garden, Stamford Street, London,
Smith & Son, 248, Rue Emil' Paris; Ilachette et Cie, Reaurnur, Paris, and Lranches;
Son, 74-75, Boulevard Adolphe Max, Brussels. AUSTRALIA: Gordon & Gotch, Ltd.,

(W.A.). and Launceston (Tasmania). NEW ZEALAND: Gordon & Gotch, Ltd., Wellington,
and Calcutta. CANADA : Imperial News Co., Toronto, Winnipeg and Vancouver; Benjamin
Agency, Ltd.; Wm. Dawson & Sons (S.A.), Ltd., Cape Town. UNITED STATES: The

Co., New York.
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GRAMPMN ANNOUNCE -
NEW A. C. MAINS &

MAINS BATTERY
AMPLIFIERS

This new amplifier gives you for the first time all the
features you need in one model. It operates either
from A.C. Main or from a 6 volt Car Battery.
Output 14.6 Watts at under 2.1% Harmonic Dis-
tortion. Response "Curve" LINEAR within .'.D.B.
from 50 c.p.s. right up to 10,000 c.p.s. Real Quality.
High Amplification -8I D.B. Only requires .025
volts input to give full Output.
H.T. is provided by a Vibrator of the reliable
NON -self rectifying type, in conjunction with the
normal " Mains " Transformer and Special Recti-
fying Valves.
Adequate Regulation of the "Mains" Transformer
and a special Filter Circuit assure that the Vibrator
looks into a purely Restive Load, thus eliminating
sparking at the contacts and assuring it a long life.

List Prices.
15 gns.
20 gns.

A.C. Mode
Battery Model

Head Office & Works : KEW, SURREY.
RICHMOND 1175.

(I) Separate controls for
Microphone and Gramo-
phone inputs which can be
superimposed or mixed.

(2) Separate controls for Treble and bass 4--*/
response operating on both inputs, thus
enabling tone to be adjusted to any
conditions. 4

(3) Switch enabling instantaneous change over from mains to +I
battery.

(4) Large pilot lamp which does not light up until the Amplifier is fully warmed
up and ready to operate.

The ELECTRICAL
REVIEW

The Complete Technical Journal
Practical articles on all aspects of electricity
supply and utilisation - industrial, commercial
and domestic. Latest news of the electrical
industry and developments. Advertisement
pages form a comprehensive buyers' guide.

Contents of March 31st Issue :-

PLUGS FOR DOMESTIC USE.
Suggestions for improved standard designs.

INSTALMENT SALES AGREEMENTS.
Application of the Sale of Goods Act to h.p. transactions.

MODERN MECHANISED FOUNDRY.
Producing high-grade castings at the Babcock & Wilcox works, Renfrew.

VARIABLE -SPEED A.C. COMMUTATOR MOTORS.
New method of securing infinitely variable speed regulation.

ALL THE WEEK'S NEWS.

Subscriptions: United Kingdom CI 14 8

EVERY FRIDAY 6d.Canada CI 12 6 Other Countries
L2 I 6 per annum, post free.

ELECTRICAL REVIEW LTD.
Dorset House, Stamford Street, London, S.E.1

REPRODUCERS LTD.

BOTH BLENDS ARE
CORK -TIPPED or PLAIN
10 for 6D 20 for I

Mention of "The Wireless iVorld," when writing to advertisers, will ensure prompt attention.
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G
AIRCRAPENGINEER

Official Organ of the
Royal Aero Club

Covers every phase of flying:-
Aircraft and Engine develop-
ment; Activities in Clubs and
Schools ; Commercial Aviation ;
R.A.F. News; Finest photo-
graphs by a special staff of
aerial photographers.

FLIGHT

EVERY
THURSDAY 6d.

Subscriptions.
Home 33j-, Abroad 361-
ber annum, post free.

PUBLISHING CO. LTD.,

The First
Aero Weekly

in the World

British and Foreign
MILITARY AIRCRAFT NUMBER

MARCH 30th
 TRENDS IN THE DESIGN OF BRITISH AND

FOREIGN MILITARY AIRCRAFT.

 AERO ENGINE DEVELOPMENT FOR MILITARY
PURPOSES.

 DEVELOPMENTS IN AIRCRAFT ARMAMENT
ABROAD.

Hundreds of facts in concise, tabulated form, about
the equipment and capabilities of the leading
military aircraft of all countries.

Flying Club and Civil Air Guard Notes; Royal Aero Club
Official Notices; Airline News.

DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I

FOURTH EDITION Revised and Enlarged with 50 Additional Pages

WIRELESS SERVICING MANUAL
By W. T. COCKING

(of " The Wireless Won, ")

The most complete hook of reference of its kind. A
reliable practical guide for amateur and professional

The present Edition of the " Wireless Servicing Manual " brings the material of the book right up to
date and includes an additional chapter on television receivers which is practically the only source
of servicing information available on this subject.
Testing apparatus is fully dealt with and the methods of locating and curing faults in receiving
equipment are explained.
Ganging, Automatic Volume Control, Instability, Distortion, Mains Hum, Whistles, Local Interference
and Aerials, are all separately treated.
Ihe reference material, including base -connections for British,. Continental and American valves, and

the various colour codes for components, has been extended and revised.
BOUND IN CLOTH BOARDS

SIZE 7!, ins. x 5 ins.
288 Pages

5/- net. By post 5/5

Issued in conjunction with THE WIRELESS WORLD " and Published by the Proprietors :-
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1


