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EDITORIAL

“Better Reception”
A Word to New Readers

ITH 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 Qurselves

To describe this booklet as an intro-
duction to The Wircless 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 T/e 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
theéy regard that as our proper sphere.
But every effort is made to treat the
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subject as simply and clearly "as
possible ; mathematical articles are
comparatively few and cven 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 cvery interest within our
sphere.

Kiloecycles Only
An Air Ministry Change

7 CCORDING to a ‘ Notice to
j/!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
se¢cond, 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 terins of wave-
length, is likely to be eventually
beneficial and is certainly, as befits
anything connected with air iransport, .
in keeping with present internationa!
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 Stage

LL good desigi s very largely a
matter_ of compromise befween
conflieting factérs, and not all of
these factors are technical; some

are economic, others are ssthetic. 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 @sthetic standards, such
as the shape and colour of the cabinet,
and the arrangement of the controls, can
als6 be met:

When cost is important, as it usua]ly
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

GENERAL

Rast- 1—

AND PERFORMANCE

N this series of articles the action of the modern receiver will be treated in

detail stage by stage, especial attention being paid to the effects of any

(changes whick 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 1s the best for that recetver.

same factory would produce identical
desiens.

In practice, different designs result very

Jlargely “because factory - conditions are

different. One firm, for instance, may
have exceptional facilities for the cheap
production of mains transformers and can
afford to fit a larger transformer than
another. Asa result,
its designer is likely
to choose a triode, or
even a push-pull,
output stage, and wijll
not economiserirt ¢ir
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.

BALANCE

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 Too 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 the 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-
scrved between the main attributes of
sensitivity, selectivity and.quality. The
higher the price of a receiver the better

Fig. 1.—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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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 & 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

ceivers have ..o
specialised field
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.
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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

developments in technigue. Other re- Bearing in mind the earlier remarks 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 évery 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. 1 for ease in
reference. At first it may seem complex,

¥ The Wireless World, December 22nd and
2gth, 1938.
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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
necded 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,

MAKCH 2nd, 1939

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.
Anothér. AF stage may have to be intro-
duced, and this is obviously much more
complicated. ]

It is not usually difficult, however, to
judge 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

ENRY 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
in English from different foreign
stations, I though I would hear some of it.
But I couldn’t get a singte 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.
2 Yours ever,

Bob.
For Henvy 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

Teceivers, since it contains an enormous

amount of information. Some 270 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 go
American cars are given and there are
details for the elimination of ignition inter-
ference with different models.
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Designing an Individua

EVOLVING A SET TO
SATISFY SPECIAL
REQUIREMENTS

HE 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-
poraté 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

OT 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
and 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 200-ohm resistor in ?he
cathode of the RF pentode, and that for the voltage dropping resistance fitted near the dividing

screer.

The 8-mfd. condenser for detector decoupling is under the AF output terminal strip

at the front of the chassis.

Receiver

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 cof 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 :—

SPECIFIGATION.

Essential Features :—High-quality
veception.  Reliable daylight
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
¢ibinet, 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

local
reception cf

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

Wireless
World

‘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 engugh .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 wvari-
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
i 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 comfoit-
ably feed the amplifier provided that the
tuned stages were fed from some other
source. Happily, a pack with an output
of 250 volts at 60 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 ‘o
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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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 fo 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
adjusted through holes in
the side of the chassis. An
additional condenser of
o.1 mfd. across the HT line
was found necessary to se-
cure stability.

L

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 typc¢ 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,

Wireless
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save possibly in tl::: 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 0 mA, while the other would con-
sume at least 30 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

" Walsh and Barker.
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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 200- to 230-volt 7-watt
type would take about 30 mA and pro-
vide ample illumination, while acting at
the same time as a load equaliser.
(To be concluded.)y

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 i2 noon each
week - day. 'The National or Regional
programme will be radiated on 41.5 Mc/s
from approximately 7.45 to 9 p.m. every
day.
THURSDAY, MARCH 2nd.

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
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 sth.

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 Tinze."

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 pm.). : |
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 ..t

CO-OPERATIVE RECEIVER PRODUCTION

IN

O-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 givé an authentic
account of the situationas’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

GERMANY

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

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

unchanged through-
out this period, pro-
tected by an effec-
tive price agree-
ment among manu-
facturers. As the
Hitler Government
looked upon radio
not only as one of
the commodities

THERE are still many misconceptions as to how the

German *“ Volksempfiinger” came wnto. 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 recerver
plan after some five years of trial.

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 wvariety of
reasons, be used in Germany at that time..

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
§pecification compatible with the purpose
in view and definitely less ambitious than
anything else on the market. Such a set,
if sufficiently cheap—say, about half the
price of the nearest type of
proprietary set—would, it

0.0001 mtd
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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
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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-

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.

 cation and a neutral institu-
tion where ‘parts and
assembled sets could be
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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-

Wireless
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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

20y.

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

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- TR

ceiver sales_—about 1 mil- I

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- pea—

Slass money-maker, saving COUPLING

several tottering small firms

from the hands of the re- CRETGHERS

ceiver, The solution of the:

enigma was in the magic

word = “‘ mass-production.’’

It is only natural that

manufacturers gradually e iy
COIL

learnt how to save a penny
here and another there untii
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
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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

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-

=

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

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 should 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 1is, of
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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 suceess 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 hattéry
portable, the Olympia Koffer, was brought
out in the year of the Olympic games,
hence its name. It was
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 becdause no competitive
sets were available from the Fatherland.
These sets were not produced in any con-
siderable numbers, and most 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

sufficiently

developed
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regular set market has gradually sub-
sided, the straight set having otherwisg
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-

Jand, = Norway, etc., have

partly suffered i
from the failure to
appreciate the im-
portance of a

vl
. J

marked differ-

Improved People’s

Set, Model VE3o1, 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 nécessitly
influence the entire price system and dis-
turb the market génerally.

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 caravaiis have been touring
the country for years, stopping at every
village and giving free radio concerts over
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“excellent PA systems. These propaganda

tours work to a detailed schedule, en-
abling local dealers and manufacturers’
agents to tie up with them and gather 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
listenership in
the world, with the
exception of
U.S.A., was largely

- é < ~t_ e | systematic touring
18 1 A c of the countryside
b - by trains of PA
A more ambitious — vans.
German co-opera- s ENSE ° \é{ It will be seen from the
tive set : Model Tk
DAF, the Labour Front receiver for e above that et factors

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 éar 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.

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, espetially
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

-also

arnved at by this
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to be no possibility of opening up a new
Jow=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 400,000 DKE sets absorbed during
the same period. German exports have
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)

F 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-

Jator, 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

SIMPLE 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 it
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

Problems-

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

READER wishes to know if it is possible
to make up a small battery charger
which can be used for charging 2-volt wire-

'SWG En. being
‘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 R1§
solenoid of }in. dia-
meter and %in. long
will serve quite well.
The circuit L3,
C3 connected in the
anode circuit of the
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frequency changer
is tuned to about A
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sound transmission.

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

Resistances R1, R2, R3 and R4 must have
values to suit the particular frequency-
changer value used. If a Mazda ACTH1
be employed, for example, suitable values
would be Ri, 25,000 ohms; Rz2, 250 to 300
ohms ; R3, 50,000 to 75,000 ohms, and Ry,
50,000 ohms. With a Marconi or Osram
X65, Ri=35,000 ohms; R2=300 ohms;
R3=30,000 ohms, and R4=100,000 chms.

The broadcast set should be tuned to
about 550 metres and with the unit con-
nected up Ct and C7 are adjusted to tune in
the television sound transmitter. . Hence-
-forth tuning can be done on the broadcast
set. 1t 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 are generally fitted with standard-type

.put from the tappings

less cells and also occasionally be employed
as a trickle charger for a 12-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
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A Selection of Queries dealt with

by the Information Bureau, and

chosen for their more general inferes!,
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 peér
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 nceded. 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
cn 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-

will - deliver one
ampere to 2-, 6-
or 12-volt batteries.

o0—oco— ¥\
Tapping the i

secondary winding ac
as shown for the

1t
131

L
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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-

should be: 11 volts
RMS for a 2-volt

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

012V
17505

AMPS

L]
BATTERY

cell, 15 volts RMS
for a 6-volt battery and 22 volts RMS for the
12-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 znd, 1934.

sion does lead to a neater and better layout
of the frequency-changer 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
ANTLFADING SYSTEM

RECENT 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 RE-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 450 and 480
ke/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.

The Wireless World, March 2nd, 1939

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

reception.

"SCRIBING a method whereby some at least of the advantages obtained
by elaborate diversity systems are made available at low cost for domestic
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
recetver, depending on which of them is at the moment recerving the best signal.

is not rendered obsolete by receiver
changes, provides the anti-fading benéfits
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
cne 1o 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 180 degrees, but often was but-a
fraction of 180 degrees, although the phase
shift usually did eventually complete a
360-degree cycle. The switch was also
discarded because of the ‘‘click” un-
avoidably associated with its make-and-
break coniacts, not to mention the dis-
turbance of the AVC system during the
brief interval of time during which no
aerial was connected. Despite these dis-
advantages, this direct antenna switching
system worked and proved the sound-

ness of the basic concept.

g 4

SET IF ;"

AMPLIFIER

i

HORIZONTAL

C SET AERIAL
TERMINAC
2 VERTICAL
AERIAL

It became obvious that
some means of automatic
aerial selectipq was needed
which was ot 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

RERfAL

p—il
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from the two aerials, and
not merely to make a
choice between them. The
solution of this problem
Jay in the use of a
balanced, or differential,
variable condenser having
two stator sections with a

o bt 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.

MAINS

Complete circuit'diagram of the unit, showing cofnections to receiver.

Analysis confirmed by
experiment indicated that,
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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
tectifier, 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
1atchet 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 components
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, Fhe
coupler will link with the aerial having
the best signal-to-noise ratio. This is
because the noise impulses, being of shoit
duration, do not develop sufficient voltagc
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 1t can readily be understood
that, as the signal fades, the antenna-
selecting condenser will continue te 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

-adjusted 1o about ten m-mfd.

Wireless
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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 244G 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
voits, 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 volts the tube ionises,
suddenly increasing its plate
current sufficiently to actuate the
relay.

To obtain smooth control of
this grid voltage a }-megohm
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 mimi-
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 stagesg
the 6B8 grid coupling capacity should be

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

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 anodc
circuit trimmer of the receiver (feeding the
6B8 coupier 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
cnly 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 antennz, 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: 8t. Peter’s Hall, Ledbury Road; South

Croydon.

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

Bouth Croydon.

At the last meeting Mr. W. Graham gave a lecture-
demonstration on ‘‘ Pusli-Pull Balancing Problems.”
He used an oscilloscope to illustrate his reinarks, At
the next meeting on March 7th Mr. P. G. Clarke will
bring his new high-quality apparatus and diseuss 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 whiel a power supply unit, a modu-

lator and a power amplifier will be designed. The next

meeting will be on Mareh 14th.

Edgware Short-wave Society

Headquarters : Constitntional Club, Edgware, N.W.9,
Meetings: Wednesdays at 8 p.m.
Hon, Sec.:-Mr, F. Bell, 118, Colin Crescent, N.W.9.

A special diseussion 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.5.G.B., in which four transmitters, wlhio are members
of the Edgware Soeiety, 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, Cioydon.

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 Mullard

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 Café, 260, Hillmorton .Road, Rugby.
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HE 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 1s 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

cach push-button and also lights up the"

appropriate tuning scale when the manual

FEATURES. Waveranges. — (1)
Short-wave bands : 16, 19, 21, 25, 31, 42
and 49 metres. (2) Mediunt waves : 200-
550 metres. (3) Long waves @ 950-2,000
melres. Circuit.—RF ampl.—first fre-
quency-changer — second-frequency-change: or
AFC control valve-—IF ampl—AFC rectifier—
signal rect. AVC rect. and 1st AF amnpl—
{funing indicalor—output valve. Power reclifier.
Controls.——(I) Manual tuning. (2) Wave-
range. (3) Volume and on-off switch. (4) Seven
push-butlon settings on each waveband.  (5)
Tone. (6) Installation (semsitivity) control.
Price.—£18 10s. Makers.—Murphy Radio
Lid., Welwyn Garden Cily, 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

The Wiveless World, March .2nd, 1939

Murphy A52

AN EFFICIENT RECEIVER WITH A WELL.-
DESIGNED AUTOMATIC TUNING SYSTEM

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.
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SENSITIVITY
CONTROL

Complete circuit diagram. Negative feed-back is used for sensitivity control in the RF stage : AT
and there are two frequency changers in operation on short waves.
changer becomes the AFC control valve for press-button tuning.

The second frequency
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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 As2 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

Wireless
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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 13 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 iimitations 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 valyes are first
to catch the eye in the circut. "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
A5z 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
control valve 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 RTF 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
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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 RECTIFIER \
: VALVE UU4 —__|

conventional forms of tone

control. The usual variable -

resistance - capacity  filter VOLTAGE ——1

has been included across ADJUSTMENT ¢

the primary of the output
transformer, but this is
not the kind of set which
makes frequent calls upon

VALVE SP4)

A targe diameter selector 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.

RF AMPLIFIER F__F

AERIAL

FREQUENCY CHANGER
VALVE AC/THI

TUNING INDICATOR
ME41

SENSITIVITY
CONTROL

LOUD SPEAKER
< SOCKETS

IF AMPLIFIER VALVE AC/VP2

AFC RECTIFIER
VALVE DD$}

1 SW FREQUENCY
" CHANGER AND AFC
VALVE AC/THI

~ " SIGNAL RECTIFIER, .
AVC RECTIFIER AND |
Ist AF AMPLIFIER
VALVE HL4IDD

OUTPUT VALVE
ACS/PEN

PICK.UP JACK

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 50 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 10} guineas;
the Model 876 TRF j3-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, bce amitted.

For the Service Man

HE 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, 1.5-10, 6-50 and 30-250 volts
and an input resistance of 10 M{} at I50
ke/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:

<> <o <

Visitors to the British Industries Fair, Bir-
mingham, may be interested to know that the
sound amplifying equipment in- the Roval,
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 1.

<> <> <G

Halford Radio, of 31, George Street, Hanover
Square, London,W.x, announce that they have
taken over the manufacture, sale and service
of Epoch speakers. They will concentrate
principally upon the 16-inch Auditorium
model.

<t

< <

In 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 e WEEK |

CINEMA TELEVISION

Success of Big Fight Transmission

R. F. W. OGILVIE, Sir | Palace

Noel Ashbridge, Mr. Baird '

and members of the Television
Advisory ~ Committee, were
among the. 1,200 who saw the
reception on a 15ft. x 12ft. screen
at the Marble Arch Paviliod 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 Thutrsday, *

February 23rd.

This, of course, was not the
first time that we had seen
Baird’s large-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

was comparable
‘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.

30 yards from the 1s5ft. x12ft.
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, theteby
exonerating the Baird operators
for whom it must have been a
nerve-straining evening.

Next door to the Marble Arch
Pavilion thé new Monseigneur

Néws 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 20-kW Radio Normandie Station
' at Louvetot.

to”’

FROM THE VATI-
CAN. N.B.C.’s
European  director
Mr. Max Jordan, is
here seen at a win-
dowoverlooking
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 the Conclave. ‘This will change to white smoke
when the new Pope is to be announced. This age-old method will
be s@pglemented on this occasion by a radio announcement.

STATION TO LOSE 450-kW

High-Power Transmitters not Wanted in America

the result of representa-
tions from all sections of the

AS

American radio world, the
queral Communications Com-
mission at Washington has

decided to withdraw permission
for the famous station WLW at
Cincinnati to broadcast on a
power of 500 kW.

The station is the only one in
the country to use more than
50 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'

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
50 kW with a frequency of
700 kc /s will not be affected by
the Commission’s decision.

SHORT-WAVE

INTERFERENCE!

A World Conference ?
HAT 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,
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.

and such a conference’

'USW IN AUSTRALIA

Victoria to Tasmania on 7.5 Metres

XPERIMENTS 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 FTasmania.
The object of the experiments

is to provide a reliable system
_for communication between Tas-
mania and theé 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. p ‘

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
LEI.A.R’ will have 53 broadcast-
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News of the Week—

ing stations under its control.
Fitty-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 be 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 eliminatc 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
100 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

OR 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.
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,

The exhibition .

‘lengths of

Wireless
World

RADIO AT THE GERMAN MOTOR.SHOW
Brief Summary of the Exhibits

EARLY 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 350
marks (approx. £25 to £30).
The new Korting set, which
is extremely small, measuring
roughly 3% inches high, 12 inches
wide and 8 inches dcep, and
weighing about 17 lb., employs
six valves and has seven circuits.

Ideal Werke, which manufac-
tures Blue Spot apparatus, has
changed its name to Blaupunk

Werke, thereby incorporating
thé 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
110 to 240 according to the

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
Kérting receiver,
shown here.

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.

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

WIRELESS HONOUR FOR
SARNOFF
HOVV 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
1gog, and T. D. Haubner, who
sent the first ““SOS '’ when this
call had superseded the ‘“ CQD.””

NEW DAVENTRY TRANSMITTERS

‘WO 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 3I1.32 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-
19.76 and 31.55
metres respectively.

FROM ALL
QUARTERS

B.B.C. Seeks Lower Film Tax

Tue B.B.C. pays 5d. per foot
import duty on film-recorded pro-
grammes.  This is equal to the
amount imposed upon talkic 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
At an Informal Meeting of the
1.E.E. Wireless Section to be held
at 6.30 p.m. on Tuesday, March
14th, at Savoy Place, London,
W.C.2, 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

AmEeRrica’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-
ccived on 100 scts in the two cities
and the surrounding districts.

The Aurora and Television
ON 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

Worlinghain, 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?

‘sories.

This set covers the
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French Radio Shows

Tue Spring Radio Exhibition
will be held within the Paris Fair
from May 13th-2gth, in the Iix-
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-
This exhibition 1§ the
herald of the Autumn Salon de
la Radio-diffusion which will be
held in the Grand Palais des
Champs Elysées from September
7th-17th.

The New Wavelengths

Tue European Radio-Electrical
Conference arranged by the Cham-
bre Syndicale des Industries Radio-
Electriques as a preliminary to the
Montreux wavelength mecting 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 copstituted 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
arc 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
TuHE new 450-kW Radio-Paris
transmitter, testing on 1,648
metres, 1s not expected to take
over its regular duties until May
when the wavelength will probably
be altered to 1,639 metres.

Dry-Cell Pioncer Dies

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

“Women in Broadcasting

Mrs. F. W. OciLvie, 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.EE., 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

’I‘HE 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 't6 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
'L 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
manceuvres. 1f 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. ‘

The Valve Case

HE 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 ‘Usefu

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 omissibn. About”~'none of the
types-was it stated whether or not it radi-
ated interference with wireless . reception,
Rightly or wrongly, it seems to nfghhy 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
upofil 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
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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 thé use, they argue, of buying good
wireless sets if interference prevents you from
getting the bést out of them?

Bty Baplar  °

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 1
have known instances in which they under-
took to convert sets from DC to AC working
“and dida’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 be 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-
. facturér’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 -

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

of traversing the scale is limited by con-
siderations of overrun ard possible ‘‘ hunt-

ing >’ at the gap. An average figure is five’

seconds for the full 180-degrce 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 ourissue
of. December 29th, 1938, separate selector
discs are provided for each station, so that
any press-button can be allocated to any

1 . 3

Selector mechanism in the latest Yardeny

automatic tuner. (1) and (2) homing 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.1.
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The

Recent Inventions

Brie} descriptions of the more interesting radio

devices and improvements

issued as patents

will be included in this section.

SECONDARY-EMISSION
AMPLIFIERS

ALVES in which secondary

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

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 elec-
trode P. As the voltage on the
anodes A is increased, the electron

beamn 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 Gloeilamnpenfab-
vieken. Convention date (Hol-
land), Scptember 1st, 1936. No.
4906705.

00O

AN ELECTRONIC
ATTENUATOR

T is sometimes desirable to be

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 sccondary-emitting electrodes
enclosed in an earthed screen S.
The amount of primary emission
from the cathode is measured by
a microammecter 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
carthed screen Sy. The potentials
applied to these eclectrodes 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 O.
The current flowing to and from
the electrodes G and A is measured
by meters Mi, 2.

Baird Television, Ltd.: V. A.
Jones,; and T. C. Nuttall. Appli-
cation date, June 1st, 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
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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
S, within the. limits of the curved

slot L.
Standard Telephones  and
Cables, Ltd., and R. E. Hall.

Application date June 25th, 1937.
No. 497749
0000
DIRECTION FINDING
ARIOUS 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-

-
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Schematic diagram of two-speed va:

drawn away from the plate B into
the position shown, where a coned
stub C comecs 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

> L
o w
| ]
Illustrating the use [ :!’I 11 Y 11
of an electron multi- A | S o el P
plier as an attenu. A $3 11 | LA
ator. oo | 1 | 11101
el Ly ; S1 sl 1 i 11

riable condenser drive mechanism.

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

The invention is concerned with
the correction ot 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 ecxternal 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 4 radiogoniometer) and the
current passing through each coil
is then adjusted by a variable re-
sistance until, in each case, the
duxiliary 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, pr.ce
1/- each
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DISTORTION FACTOR METER e
A.C. MAINS OPERATED AMPLIFIER.

Gain : 90 db. frequency range
30—10,000 p :s.

Range : 0.5 to 109, at any frequency between
20—3,000 p :s. .

These instruments High class pro-

have been de- ducts require the

signed to meet finest grade of

the most exacting testinginstruments

possible. Specify
Standard Testing
Equipment if you

demands of our

customers. Per-

formance has not
would have the

best.

been sacrificed to

price.

o
DECIBEL METER

Three types are availabie
covering various ranges ol
requency and sensitivity,

Standord Telephones ond Cables Limired

NORTH WOOLWICH, LONDON, E.16

Telephone: Albert Dock 1401

BRANCHES AND REPRESENTATIVES THROUGHOUT THE WORLD

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

our
Condensers
and
Resistances
the hest ?

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 youw’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.

QUBILIER

CONDENSERS AND RESISTANCES

DUBILIER CONDENSER CO. (1925 LTD.
DUCON WORKS, VICTORIA RD., NORTH ACTON, LONDON, W.3

U. R. Casson 145

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. ‘Forcrystal clear reception onany
wave band fix Electron Aerial Wire with confidence.
RO S Tty MRy DISTORTION
(each a different colour). Where these meet, the aerials
continuefor 35 feet Braided and Compounded together

as a double twisted lead-in, which provides the anti-
static features so essential to undistorted reception.

E Di% Pole

AERIAL WIRE paiie

WITH PATENT TWISTED LEAD~- IN
system).

Jhe NEW LONDON ELECTRON WORKS, Lid.

(o @2 EAST HAM, LONDON, E.6. oo

From your Dealer or
direct (carriage paid
for 8s. 6d. only—Cash

gewood 0044-1963

15 WATTS for

Y A further testimonial to the new
amplifier which is outselling all
‘competition :—

GNS.

/ Suitable for all kinds of P.A, work—can
: 6“5PP. be assembled in three hours. Price

e b - 7
\eted th : includes carriage and B.V.A. valves—
«} have comp nsider it very special voucher entitles you to extra
Amp\'\ﬁer al‘\d CON d\esstosay ;hscdountsk on F.I. microphones and
ee oudspeakers.
J e
good indee n assemb\ed toth Makes an ideal modulation amplifier ;
the it has bee suld poSS-Ib‘Y special %utput transformers at slightly
C! increased cost
d no one in- :
jetter an 4 they read the Operation 200-250v. A.C., 2 inputs,
o wrong ! Sy } must ] .06 volts to load, 3 outputs 4, 8 and
e pro\nde 3 16 chms, Frequency response | db.,
structio you on what 40 to 12,500 c.p.s.
lat
con ratu
musgc nave been 2 verY“e
e job €0 comp ]
tal H uc-
plue-prints and |’nstr

F.L. for P.A.

SNGEERESARERNRRRGREREEEEBESREANNL

COUPON

FILin ENDUSTRIES LTD.
60, Paddington St., London,
W.1. Phone WELbeck 2385/8

Send me at once, carriage pald, I5 watt

Amplifier Kit(s) F.1. 6/I5/PP, for which | ‘ Send me

| enclose cheque value 9 gns. - - - further details

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

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

{&) 7033



THE WIRELESS WORLD

ADVERTISEMENTS. 3.

MARCH 2ND, 1939.

After you have obtained

ETTER RECEPTION
KEEP IT

BY UTILISING THE

RELIABILITY

Dastinghow®

METAL RECTIFIERS

For use in sound and
vision' receivers, time

bases, detection,
‘AV.C., etc. - Use the
attached coupon

and get a copy of
«“The ALL METAL
WAY, 1939.”

WESTINGHOUSE BRAKE & SIGNAL CO, LTD,
82, YORK WAY, KING’S CROSS, LONDON, N.L

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

A RS Ssaicessis A O vty § MRy 5 o oo o os oo s e annas

................................................

W.\V.'l 3 'JB

For HAMS and HOMES

N 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 Peto-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 proadcast 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

@ 8 International
Valves.

@ 5 Bands, 7-550 metres.
Complete coverage.

@ Continuous Band-Sgreai
Dial.

Getal

© RF. on all bands.
AV.C. and B.F.0.
switches.

@ Stand-by switch.

@ B.F.0. with separate

piteh control.

@ High impedanc: output
sockets for separate P.M.
speaker.

@ Headphone jack.

The TROPHY 8 A.C. communication receiver mcor-
porates 21l refinements for efficient operation on the

TROPHY 3

8-valve battery »nd AL models. Effective
wave range 6.2 to BH) metres. Amazing
sensitivity. Improved slow-motion tuning.

Metre calibrated scale. Built-in speaker,
Bupplied complete in cabinet with self-
iocating inductors for 12-52 metm.
BATTERY. Cash or C.O0.D.£5:16 :

7/~ down and 18 monthly paymu\uo of 7/-
Less hatteries.

A.C. MODEL. Cash or C.0.D. § Gns. or
7/ down and 18 monthly payments of 7/D.

short waves, providing medium wave reception in
12 Gns. or 15/8 with order and 18

mounting. 1 2GNS
four bands. Bamd epresad tuning. Scale,in metres

or kilonyeles, A.V.C. and B.F.Q. switches. locor- £9
paymeots of 10/3,

DEMONSTRATIONS

All Peto-Scott equipment is available
for epecial demonstration at the
branches given below, between the
hours 9 am. and 7 p.m., 8aturdays [feser

until } p.m., or at any other time by
arraugement, convenient to those in-
terested. Tmmediute attention to Post
ordera, Chasnls asnd Trophy receivers
are covered
12 MORT‘!B' GUARANTEE
INCLUDING VALVES.

addition. Despatched accurately aligned and ready
monthly payments of 15/8. Avail-
TROPHY 5 t  S-vaive junlor
porated  speaker.  'Phone jack, Ready for use,
1 939 REPLACEMENT
ALL-WAVE CHASSIS

for use. Price complete in cabinet, cash or C.0.D.
able also without cabinet for rack
communicaticn model covering 10-350 mictres
cash ot C.0.] l; £4 or 10/8 with order ard 18 montLly
At a great saving

FULLY TESTED—READY
FOR IMMEDIATE USE

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

7-Stage BatteryAll-Wave S[Het
Mode! 902

4-valve T-atage circuit. Wave-range 19-2000 metres.’
Standard station-nume and metre calibrated seale.
Pentode output provides excellent volune with
econoynical running coets. Size
as 909 model. Complete with all
valver, but Jess spesker. Cash

or G.O.D. £417.8 or 6/- dowr
and 18 monthly paypents
of 6/1.

PRESS-BUTTON MODEL 903. 7-stave battery
superhet similar Model 902 but with t-station jaess-
hnﬁon mmn in addition to sfmotion manual control.

g : 6 or 6’9 down and 18 monthly pay-
me""’ °f 6/10 valves and matched speaker.
Rocommended Speaker for usc with elther above Canh or COD 6 Gos. or 79
chassis, P.M. type, 21/~ extra or same deposit but add down 8 monthly pay-
1/5 to chassis monthly paymenta menta of 7/9

Highly efficient circuit arranpement employs

6 valves, 8 stages. 3 watts output. Wave range

10-2000 metrez, 4 bards. Fuoll vision illuminated

scale engraved station namnes and metres. A.V.C.

Plck-up sockete, Chassis size 113" wide, 93" high,

83° deep. With all valves,

but less speaker. Cash’or

CO.D. £619.G or 8/9down

and 18 monthiy paymenu of

8/9. As illustro

I’EESS-BUT’X‘ON MODEL @C8. Exactly as above

but with the addition of press-button tuning for

6 medium and Ionq wave programnmes. Cash or

C.OD. £7:19:6 or 99 down and 18 mont.hly

payments of 9,9,

Recommended Spcaker for use with either above

chassis, High-fidelity energised type (2,500 ohma.

ficld) 27/6 extra or same deposit but add 1/10 to

chassisa monthly payments,

7-Stage All-wave S/Het
Model 907

A best seller in the Peto-8cott ramye.

6 valves,
7 stages. A.V.C. and Tone control. Wave-range
182100 metres. 3 wau.a outpm Heale and

dimensions as 909 model. £ 6 6 u

sockets. Complete with rnll
With Speaker

i
H
w

.Cut along this dotted line.ceeenasecsnssnnnsassnscnnn.

) __adlPOST COUPON FOR Free LITERATURE

To PETO-SCOTT Co., Ltd., me your comprehensive lists covering

77, City Rd.. London, E.C.1. 7dl : Cliasold 9875. Y
Manufacturers of Ultro 8/ Waeg and Transmit- ;ZS)PHYSICH ssis (' 2 ’Wdels from
ting Qear to H M. Gueernmenl.

FREE of cost and obligation please send

NAME.
ADDRESS = -

-———--EST, 1919

HOL 3248.

‘WEST END SHOWROOM : 41. High Holborn, W.C1. Tel.:

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 8. 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
instractions the entire ‘ copy » is repeated from the
previous issue : 13 consecutive insertions 59, 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 st the Branch Offices,
8-10, Corporation Street, Coventry ; Gnildhall Buildings,
Navigation Street, Birmingham, 2; 260, Deansgate,
Manchester, 3 ; 26v, Renfield Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompasnied by instractions 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 being-

untraceable if lost in transit shoull 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

-x-

EGALLIER'S.—See our advert. displayed on [Inside
Back Cover. {8123

RMSTRONG Co. Have Nine New Radio Chassis of

Outstanding Merit, froin the press-butlon odel at

§7l.8/6 to tne large wariable selectivity model at
17417,

RMSTRONG Announce Model A46/T°C Amplifier.—
‘This new unit is a 6-watt push-pull amplifier haviug
in adlidon to the mormal flat frequency response, buth a
bass znd treble boost circuit giving control of the fre-
guency response at unth ends of the audio spectrum; the
price of model A46/FC is 11 gns.
AD‘.’ANCE Details of the New Amplifier, together with
particuiars of our standard 6-watt amplifier model
A4r(7 at 9 gns., the 12-watt amplifier model 127/PX
at 12 gns. and the local station feeder unit RF2/4 at
3 gns., are available on request.

RIISTRCNG Co., 100, St. Pancras Way, Camden
Town, London N.W.1. [797
LBA, Ferguson, Ever-Ready, Halcyon, Portadyne,

Sparton, Spencer and other first class makes always
in stock: whoesale only.—Trade enquiries to Leonard Heys,
36. lleury St., Blackpooi. {0610

UALITY Amplifiers, 8 watts undistorted push-pull
output volume and tone control, negative ieed back
matzhed energised speaker; £6/12/6. cariage paid. Send
for Yllastrated leaflet.—Radio Chassis Supplies, Bm?gﬂ';

Paviiion Drive, Leigh-on-Sea.

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS, ETC,
COMMUNICATIONS Receivers.

T\\'O Brand New Hallicralter Receivers.

Gns.—1939 Buddy, 9-555 metres, send for details to
Radiographie, Ltd. h

RADIOGRAPIIIC. Ltd, 66, Osborne St., Glasgow, C.1.
Bell 848. (8074

OMPIETE Range of “ New Era " Amplifiers, pericct
auality; 1)1, stamp for full lists.

H I .C.R.S.,” 23, Lisle St., Leicester Square.
-4 {8660
.E.C. 1938 \ll-\mve A.C. Tive Model B.C. 3850, list

£10/10; carriage pnid, £6/10; sealed cartons,—Rod-

metl, 25, Ormonde Av., Hull (8098
OIGT Twin Diaphragm Unit S0-watt rectifier, para-

phase amplifier, and latest Lowther 2-H.F. tuner;

nearest £35.—Wilkiuson, 2, North Drive, Liverpool, 15.

18122

el '\‘7.\\'.” Amplifier, < W.W." BStraight S8ix TFeeder
{Augnst, 1937), Magnavox * 66," perfect, cost £36;
accept £10.—" Ramleh,” White IIorse Drive, Epsor[n_
¥ 8103

The “Wireless World”’says

“Full marks are due
to the designer...”
of the
NEW VARIABLE SELECTIVITY

MODEL AWI25PP

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

(12550 continuous, 1003-—2000 m.)

with R.F. Pre-Amplifier, 2 |.F. stages with Varlable
Selectivity. Manual R.F. gain control and 10 watts

R.C. coupled Triode P.P. Qutput.

£17.17.0

SEE Wireless
World

TEST KREFGRT, Jan. 5th, 1339

Copy of complete Report FREE upon request.

IIIN compiling the specification of this receiver the makers
have drawn upon the salient features of both long-range
communication sets and quality amplifiers for local
reception. . ., .

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

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

On long waves senharation of the Deutschlandsender from
Droitv.ich and Radio-Paris requires no skill in the handling of the
controfs, and the performance on this band is exceptionally good
with emple seasitivity in reserve and very little background noisc,

. . . 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 outbut 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 |2-valve circuit has been compressed into a chassis very
littic bigger than that of the average S-vaive supcrheterodyne.”

—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

station

All Chassis sent -on 7 days' approval, carriage paid
12 MIONTHS’' GUARANTEE

ARMSTRONG MANFG. CO.

100 ST. PANCRAS WAY, CAMDEN TOWN, N.W.1
=’Phone: GULIliver 3105

NUMBERED ADDRESSES

Tor the convenience of private advertisers, letters
may be addressed to numbers at ** The Wireless World ™
Office.  When this is desired, the sumn 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, cfo * 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. adverlisements are warnad
against sending remiltances (hrough the post excepl in
regisiered envelopes : in all such cases the use of the
Deposit System is recommended, and the envelope should
be clearly marked * Deposit Department.”

& DEPOSIT SYSTEM

Readers who hesitate to send money to advertisers
in these colummns may deal in perfect safety by availing
themselves of our Deposit Systemn. 1f 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 selier, 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, cach
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 £i0, a deposit fee of
1/- is charged ; on’ trausactions 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 madc payable to Iliffe & Sons Limited.

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

RECEIVERS AND AMPLIFIERS,
CLEARANCE, SURPLUS, ETC.

ANKRUPT Bargains; brand new 9v. Belmont all-
wave, A.C. mains, 6 to 2,150 metres, including
television sound, stations on the dial, push-pull, guality
output., handsome walnut cabinet, list price 18 gns.;
our price £8/19/6; send 114d, stamp for list of other
bargains.—253, Lichfield Rd., Aston, Birmingham. [8106

Wanted
ANTED, Sound Sales Tri-Channel and 4.12 ampli-
fiers.—Curtis, College Ave., Exeter. (8103

AR Roo! Aerials, improved type, chromium plated,

17/6 complete; vertical telescopic type, 12/6; Ameri-
can undercar aerials, single dipole, 9/6; 1)e Luxe twins,
rubber covered, 20/- pair; carriage paid.

“IIRELESS SUPPLIES UNLIMITED, Essex House,
Btratlord, E.15. Maryland 3191 (0577

IF You Own a Car Radio, it is bound to *' go wiong "
. some time: be a good friend 10 it and get it repaired
guickly, and at reasonable- cost; all

: makes overhauled;
frec quotations.—Scott-Sessions Co.,

Car Radio Depart.

ment.  Exchange Works, Mauswell Hill, N.10. Tudor
4101-2. (7498
USED SETS FOR SALE
MIDWEST

IDWEST 24 Valve, twin chassis, triple speakers, cost
£50; accept £15.—Hill, 13, Portland Rd., Gravesend.
(8116

SOUND SALES

T\\'O 1939 Sound Sales Equipped Radiograms, 15 gns.:
19 gnos. .superhet, automatie changer.—RBox 8818, c/o
The Wireless World, (80

SPECIALL\’ Built Regardless of Expense, radiogram,
SOFnd Sales special 12-watt amplifier, Sound Sales
ILF unit, Hartley Turner duode speaker, Westinghouse
reclifiers, Hartley Piezo pick-up, professionally built into’
massive walnut cabinet; £12/10.—92, Bassctt Gardens
Osterley. Middlesex. E (8110

EXCHANGE OR WANTED

W.\NTED, W.W. g4-band Super Six, good condition,—
Oliver, Wellesbourne, Allesley, Coveniry. (8109
o ANTED. rcceiver portion ‘ Wireless. World "' 2.R.F.

Straight Set.--flugh, 108, Weston Rd., Stafford.
[8101

"MISCELLANEOUS

NUMBER oi Reconditioned Sets tin Good Ordér;
from £5 upwards.—Ialiord Radio, 31, St, George
8t, W.. (0617

*“ Radio Data Charts,’’ A Series of Abacs -Post free 4/10
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VORTEXION

MAINS TRANSFORMER Type S.275
pricE 18 /- sHROUDED

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 cost. These fine transformers
are used in our famous

VORTEXION

AMPLIFIERS

thc 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

_—

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

ARMSTRONG CHASSIS

Sea. W. W, TEST REPORT Jan. 5, and Armstrong advt.
p. this issue for details of the excellent
MODEL AWI25PP - - 12V., 5-BAND
ALL-WAVE RADIOGRAM CHASSIS
Cash or C.O.D. I7 gns. or £2 with order
3 and -12 monthly payments of £1.8.0
— ALSO —

MODEL AWIQ4PP - - - 10V.- ALL-WAVE
RADIOGRAM CHASSIS . . . .Cash 12 Gns or
28/- with order and 12-monthly payments of 19/9.

MODEL AWS9 - - - - - 9V, ALL-WAVE
RADIOGRAM CHASSIS 12-2,000m ... Cash
11 Gns or 27/- with order and I2 monthly pay-
ments of 18/4,

SOUND SALES
“TRI-CHANNEL > AMPLIFIER

is a revelatlon in Quality Reproductions

May we send you full particulars. and details of
our Easy Terms?

/

Our Easy Terms arealsoavailable onall
good makes of L.S. Units including Yoigt, AVO Meter,
Pickups, Electric Gramo Motors, and accessories
generally. Write, call or phone for quotations.

Estd: =/925 TH "Phone NATiono! 6828

LONDON RADIO SUPPLY

COMPANY
1-OAT LANE - NOBLE ST-LONDON EC2

PUBLIC ADDRESS

VORTEXI()N P.A. Equipment.
IM]TATED. but unequalled.
WE Invite You to a Demonstration.

10-WAT'1‘ Dance Band Amplifier for A.C..D.C.. com.
plete in ecuse with moving-coil microphone and
speaker; £12/12. 3 i

= -WATT Ampllfier, 20-18,000 eycles, inde-
].D 20 pendent mike and gram., inputs and cgg.
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 guos.;
A.C. only model, 8% gns., compiete, as reviewed by ** Wire-
less Waorld.**

VENTILATED Steel Cases for Above; 12/86.

. Watts Portable Amplifier, in case, with
}”5 20 Collaro motor and Rothermel Piezo pick‘-‘;:);
50-WAT'lj Output 6L6s, under 60.watt conditions, with

negatlv_e.iged k, separate rectifiers for anode,
screen and bias, 'with better than c‘tf‘( regulation, level
response, 20-25,000 cyeles, excellent *driver, driver trams.
former and output transformer matching 2-30 ohms im-
pedance :clectronic mixing for mike and pick-up, with tone
control, complete with valves and plugs; £15.
OMPLETE in Cage, with turntable, B.T.H. Piezo
pick-up ard shielded microphone transfarmer, £20.
&()-ATT Model, with negative feed bark] £25 conr
plete,
120“"/\;1"1‘ Model, with negative feed back; £40, com-
plete.
250-VQLT 250 m.a: Full Wave 8peaker, field supply
unit; 25/-, with valve.
ALL P.A. Accessories in Stock.

ORTEXION. Ltd., 182, The Broadway, Wimbledon,
9.W.19. ’Phone: Lib.-2814. . [7951

ET Experts Iandle that Job in Your Ngme.—Parker
“Sound Equipment, "30, Goalden Rd., Mankhester., 20.

- x (8107
QU.\LITY‘ Amplifiers- and Microphone Equipments for
Hire, ov Permanent Installation.—Harmony ‘House.

116, ,Cambridge .Rd., Southport. [7992
LEX\ANDER BLACK, ILtd., Established 1925.—For
nticroplione equipment when quality counts. Booklet

on request.—55, Ebury St., S.W.1: . Sloane 6129, - [0596
PUﬂLlé'Add}‘ess Contractors Can Hire P\, Vins,
loud-speakeérs, microphones and equipments of all
types from- Hire Dept.;” Grampiah Repradncers, Ltd., Kew
Gurdens, Burrey. Tel. : - Richmond 1175-6.7. [0618

NEW MAINS EQUIPMENT
V.

ALL Trausformers at Last Week's Prices,
YORTEXION. Ltd., 182. The Broadway, Wimbledon,
8.W.19. ‘Phone: Lib, 2814. 18127

ANTALUM for A.C. Chargers., H.T. and L.T.—Black-
well’s Metallurgical Works, Ltd., Garston, Livernool.

[7263
CABINETS

A CABINET for Every Radio Purpose.

CONVERT Your Set into a Radiogram at Minimmn
Cost; surplus cabinets from noted makers under cost
of manufacture (undrilled), 30/-

wholqmle prices.
e FIT-\A-GRAM * Cabinct, 31x17x15; 21/-,

upwards; motors at

NDRILLED Table Console and Loud-speaker Cabincts
from 3/6.

INSPECT-ION Invited; jpbotos loaned to country cus.
tomers.

. L. SMITH and Co., Ltd., 289, Edgware Rd., W.2.
el : Pad. 5891. [0485

BRAND New Radiogram Cabinets (undrilled}, 55/-;
worth 10 gns.; also imagnificent television cabinets,
new, 35/-—Particulars, Haines and Son, 23, Denmaric St..
W.C.2. Tem. 5900. (8063

DYNAMOS, MOTORS, ETC.

.C.—A.0. Convertors, motors, all veltages, for sale and
wanted.—Easco, 18w, Brixton Rd., 8.W.9. [0558

ALL Types of Rotary Converters, electric motors, bat-
tery chargers, petrol electric generator sets, etc., in
stock, new and second-band.

.0.-D.C. Conversion « Units for Operating D.C. Re-
ceivers from A.Q. Mains, 100 watts output, £2/10;
150 watts output, £3/10.
“7ARD, 46, Farringdon 8t., London,
Holborn 9703.

E.C.4, Tel.:

fosi8

RECORDING EQUIPMENT

LL Reccording Discs and Materials in Stock; tracker
units, X4/7/6; recording . motors, £3/17/6.—Write

for further details, Will Day, Ltd., 19, Lisle St., “t'b(g.zq.
9!

IVERPOOI, Sound Btudios, 83a, Bold St., Liverpool.
—Personal recordings from 3/6; amplifiers, . micro-
phones, ecording motors and  trackers, blank dxscs,[ ete.
I 7964

¢ Foundations of Wireless,” Second Edition. 4s. 6d. net.

TPREMIER ]

1939 RADIO
—Specified PREMIER COMPONEATS for the

“W.W." SHORT-WAVE A.C.3.

2SMOOTHING CHOKES 30H., 80mA., 6
350 ohms D.C. Resistance. Each, /
Send for our quotation for Complete Kit.

PREMIER BATTERY CHARGERS. Westinghouse
Rectification. Complcte. Ready for use. Tocharge 2 volts
at & amop., 10/- ; 6 volts at § amp., 16/6 ; 6 voits at 1 amp.,
196 ; 12'volts at 1 amp., 21/- ; 6 volts at 2 amps., 32°8.
AUTO TRANSFORMERS. Step up or down A.C, mains
between 100—230 volts. 60 watts, 9/- ; 100 watts, 11/6.
PREMIER TRANSVERSE CURRENT MICROPHONE,
20/-. Microphone Transformer, §/-. Table Mike Stand, 7/6.
U.S.A. VALVE HOLDERS, 4, 5, 6 and 7 pin, 6d. each.
Octals, 94. .

CERAMIC U.S.A. VALVE HOLDERS, all fittings, 1/- each.
PREMIER S.W. H.F. Chokes, 10-100 metres, 9d. each.
Pie-wound, 1/8 each. Screened, 1/6 each.
SHORT-WAVE COILS, 4- and 6-pin types, 13-26, 2247,
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-baud S.W. coil, 11-25, 19-43, 38-8 metres.
Suitable any"t circuit, 2'6.

UTILITY Micro Cursor Dials, Direct and 100: 1 Ratios, 3/9.
PREMIER Short-Wave Condensers,all-brass construction,
with Trolitul insnlation. 15 mmf., 1/8 ; 25 mmfi., 1/7 ;
40 [fum2f,e 1/9; 100 mmf, 2/-; 1060 mmi., 2/3; 250
maif.. 2/6.

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.

METAL RECTIFIERS, 250 v., 60 m.a. 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 each, 210 and 250, 8,6 each.
EUROPA MAINS VALVES, 4 v. A.C. Tvpes, AC/HL.,
AC/L, AC/SG., AC/VMSG, AC/HP, AC,
V.H.P, A.C./P, and 1 watt D.H. Pentodes, alt 4/6 each.
AC./Pens, ILH., 56; AC/PX4, 66; Oct. Freq.
Changers, 8/8 ; Double Diode Triodes, 7/6 ; Triode H.
ex. Freq. Ch., 8/6; Tri. Grid Pen.,, 10,6 ; 3}-watt
D.H. Triode, 7/6. 350 v. and 000 v. F.W. Rect., 5/6.
13 v. 2 amps. Gen. Purpose Triodes, 56 ; H.I. Peus.
and Var.-Mi.. H.F. Pens., Double Diode Triodes, Oct.
Freq. Chanuzers, 7/6 cach. 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,
MATCHAMAKER UNIVERSAL OUTPUT TRANS-
FORMERS. Will match any output valves to auy
speaker impedance. 11 ratios from 13:1 to 8:1.
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 AGC. OR 2.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. -, 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
enstire that the gain is sufficient for any low-level crystal
or velocity microphone. The actual gain of the 6-,
15-, 80- and 60-watt amplifiers is over 100 decibels.

Tone controls are also incorporated.

Completely
Kit of Parts Wired and
with Valves. Tested.
3.watt AC. Amplifer ... £2 0 0 £215 0
3-watt A.C./D.C. ,, £2 0 0 £215 0

" £5 5 0  £6
8-10-watt A.C/DC. ,, £4 10 0 £5
15-watt A.C. - ... 8515 0 £7
Black Crackle Steel Cabinet 15/- extra.
NEW PREMIER SELF-POWERED RF TUNING UXNIT,
incorporating a Var.-Mu pentode anplifier 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.
1GRANIC insulated midget jacks 1/6 each.
DUMMY ANTENNA, a necessity for the A.A. licensee
15/= each.
IMMERSION HEATERS for 200-250 volt mains. Will
heat a giass of cold water in two minutes. 4/6 each.
Our City Branch is movinz from 165 to 169, Fleet
Street.- You are Invited to inspect the many BARGAINSat
our CREARANCE SALE—NOW ON
at 165, Fleet Street, E.C.4. Callers only.
Have you had our 1939 Catalogue, Handbook and
valve Manual ? 90 pages ot Radio Prme sﬂ
Bargains and Interesting Data. .
Jubfise Works, 167, Lower

ALL POST ORDERS 7O :
tlapton Road, London, E.5. Ambherst 4723.
CALLERS {o:~ Jubilec Works, or 165, Fiezt Street,

€.0.4. Central 2833, 0r.50, High Strest, Clapham, 8, W.4.

\ Macaulay 2381. rl

6-watt A.C.

Post free 4s. 11d:
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QUALITY RADIO

“IYDISTINGUISHABLE FROM ORIGINAL!™

No doubt you were very interested in the
articte 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 ciaims by
DEMONSTRATION. Show Rooms only
15 minutes from West End-—Highgate
Tube Station.

e Experts

(Contractors to the

MARLBOROUGH RD.,
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

CABINETS

For Quality Reproduction
In designing the Lockwood Model A.D.500 Radiogram

Cabinet, illustrated below, we gave careful consideration
to saﬁsfying both the earand eye. The resultis excellent
acoustic properties and an appearance which can only
be obtained iy 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 § THICK gives
greater efficiency than thicker panels without battens,
FELT-LINED HINGED LID form: sound-proof

joint between lid and cabinet.
There is ample space for all * Wireless W:orld " sets or

&ny combination of commercial chassis,

speaker, radiogram unit, etc. In Oak, ﬁ
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 13d. for details of our range,

SPECIAL DESIGNS

State your requirements
and we shall be glad to
prepare special drawings

FREE OF CHARGE,
i

LOCKWOOD

& CO.
Designers & Makers
of Fine Furniture.

65 LOWLANDS ROAD

Phone : BYRon 1818.

‘* Radio Laboratory Handbook."

‘—8inclair Bpeakers, Alma Grove, Copenbhagen St., N.

HARROW, MIDDLESEX

NEW LOUD - SPEAKERS

OIGT, Manchester Agents.—Private demonstrations
arranged.—Holiday and IHemmerdinger, Ltd., 74.
Hardman St., Manchester. . [7878

AKERS' New Corner Horn Speakers are in Demand;
they set a new high standard in the recreation ol
speech and music; every music lover chould write for
details of our special demonstration model offer which
places a Baker cormer horn speaker within the reach of
all.—Descriptive leaflets free from Bakers' Selhurst Radlo:
75, Sussex Rd., South Croydon. [8089

LOUD-SPEAKERS

SECOND-HAND, CLEARANCE, SURPLUS, ETC.

OLAS, for 6/11; G12's, 47/6; %d. stamp for lists.—
Shippers, 18, Corporation St., Manchester. [0606

AUXHALL.—Rola G12 P.M. speakers, 62/6; Rola G12
energised, 50/-; with transformers, all brand new.

AUXHALL.—Magnavox Midget P.M. speakers, with
pentode transformer, 6lin.; 10/9; brand new.

AUXHALL UTILITIES, 163a, Strand, W.C.2.
Over “ Denny's,” the booksellers. Send for {ree
Tist. (8118

3 000 Speakers from 5/8 each, P.M. and energised
) 4in. to 14in., including several Epoch 18in.

1.
[o590
AKERS “New Corner Horn Speakers Take the Place
cf All Gther Models; a number of the famous Super
Power Speakers as solely specified for the ° Wireless
World " A.V.C. Quality Receiver, are available at halt
usual prices,—Details from the Pioneer Manufacturers
since 1925, -Bakers Selhurit Radio, South Croydon. [8047

Wanted

ANTED.~-Ferranti M.1 P.M. Spesker.—G. Balls, 2,
High 8t.,, Lymington, Hants. . (8097

LOUD-SPEAKER CONVERSIONS

INCLAIR SPEAKERS.—For conaversions of all makes

) and types; advice given.—Alwa Grove, Copenhagen
8t., N.L [cE93
AKERS New Triple Cone and Corner Horn Conver-
sions Will Immenscly 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

NIARK 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 & modern television receiver the following:—

TYI.’E 1 Bound Chassis, self powered; 40/-
TYI’E 2 Sound Chassis, external powered; 30/~'
VISION' Chassis; 45/-.

YNC. Unit (separate); 25/-.
TIME Base (separate); 35/-.

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

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

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

L£.C. High Voltage Jelly Filled Condensers, 1lmf.
3,020 V.D.C. working; 10/-.

8MF. 1,000 V.D.C. Working, 7/6; 1mf. 1,000 V.D,C.
workiag, 3/-; 0.5mf. 1,000 V.D.C. working, 2/6;

0.5mf. 1,000 V.D.C. working, 2/6; 0.25mi. 1,000 V.D.C.

working, 2/6; tubular types, 0.1 5,000 V.D.C. working,

3/- (Dubilier): 0.1mi. 6,000 V.D.C. working, 3/-; T.C.C.

0.1mf. 5,000 V.D.C. working (B.I.}, 2/-

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

VOLU)IE Controls (Reliance), 20,000, 50,000.

-MEG., 1/6 each (cliokes), 10 henry, 250-300 obhms.
130 mills (Sound Sales), 3/- each.

EDIS_\\'A‘N Thermal Delay Switch, type DLS-1; 4/-.

N ARK DAVIS'S RADIQ and ELECTRICAL STORE,
115

22, Lisle Street, London, W.C.3, [8

TRANSMITTING APPARATUS

5N1.—The recognised distributors for amateur equip-
ment, National R.M.E., Thordarson, Hammarlund,
McMurdo. Hallicrafters, etc.; send 1%d. stamp for eata-
logue.—G5N1 (Birmingham), Ltd., 44, Holloway Head,
Birminghan. (0531

.C.8. RADIO, speciilists 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. Radlo,
16, Gray's Iun Rd., W.C.1. Holborn 9894-5. G2NK,
Technical Manager. [0550

VALVES

ANDER SON,

ALL Types of American Valves, first grade only, Ken,
Rad, Phiico, Hytron, Raytheon, all tubes fully guur-
anteed, 5/- each; also line cords, resistances and electro-
Iytic cond s for repl ts. Stamp with all
enquiries.

ANDERSON, 34, Wadham Avenue, Walthamstow, E.17.
Larkswood 1574. F [7802

The LITTLE METER that does the
BIG

BRITISO MADE

THE UNIVERSAL

AvoMiNo

Regd. Trade Mark
ELECTRICAL MEASURING INSTRUMENT

‘Weighing only 180z. and measur-
ing but 43" X 33" x 13°, this is
a really’ portable meter of high
accuracy for measuring A.C. &
D.C. volts,: D.C. milliamps and
ohms. An accurate moving-coil

D.C: VOLTAGE
0-100 v.
0- 5v. 0-250 v.

-0-25v. 10~500 v.

A.C, VOLTAGE movement gives a 3" full scale
0- 5v. 0-100 v. deflection. Total resistance is
0-25 v. 0-250 v, 200,000 ohms. Complete with

0-500 v. leads, interchangeable testing
prods and crocodile clips; and

D.SC. CURRESNT instruction booklet.

0-2.5 ma, 0- 25 ma,
0-5 , o0-loo ,, £5.10- (leather case 10/-)

0-500 » DFEFERRED TERMS IF DFBIRFD
Write for descriptive pamphlet

of{ EI%I %TooAth "E Sole Froprietors & Manvfacturers :—
0-100,000 The Automatic Coil Winder &
0-500'000 " Electrical Equipment Co., Ltd.,
0_ 2 s Winder - House, Douglas Street,
£ ZEsy London, S.W.I. “Phone : Victoria 3404/7
010 ..

ENGINEER'’
GUIDE TO SUCCESS

This Great Guide shows how to study at home with
The T.1.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.LEE. AMILW.T.,
AMLIRE, AMITE, C. &G, GP.O, etc—
contains remarkable tributes from Engineering Institu-
tions and eminent technical men to the successful tuition
methods of The T.1.G.B.—and details latest successes of
T.I.GB. 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,)

Price 8s. 6d. net. Post free gs,
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VALVES
3/_ Each.—All popular types A.merican valves.
4/ ~ Each.—All popular Octal types.
TRANSMIT']‘ING Tubes, - rectifiers, etc., all in_ stock;

write for prices. ~
ADIOGRAPHIC, Ltd.,, 66, Osborne St, Glasgow.

Bel! 848. [8075

ALL Types of American Tubes in Stock of Impex and
Arcturus makes, at competitive prices.
WE Can Also Bupply a Full Range of Guaranteed Re-
placement Valves for Any British, non-ring, Ameri.
can or Continental type at an appreclably lower price.
END for Lists-of These, and also electrolytic condensers,
line cords, resistances, etc.
HAS. I. WARD, 46, Farringdon St.. London, E.C.4
Tel. : Holborn 9703. [0a52

HIVAC, Tungsram, T'riotron, Raytheon, Philco; whole.
sale only.—Leonard Meys, 36, Henry S8t.,” Blackpoot.
(0609
SPECIAL Offer.--American valves in makers’ cartons;
all types 3/- each: octals 3/6 cach, postage extra.-
Metropolitan Racio Service.
AMERICAN Valves, first grade, in all types: trade
5 supplied.—Metropolitan adio Service 80., 1021,
Finchley Rd, N.W.11. 8peedwell 3000. fo436

—R.C.A. American_valves, 50 popular ty es; also
2/9 National Union, Hgtron; also British pnnn-ri:g

valves; cheapest in Btitain; id. stamp for revised lists.—
Shippers, 18, Corporation St., Manchester. {0607

METERS, ETC.

VO, Weston., Taylor, Hunts, Triplett, Wearite, ete.;
trade enquiries only.—Leonard Heys, 36, Henry St.,
Blackpool. fos08

TEST EQUIPMENT

A.C./D.C. Multimeter Kits to 25,000 o.p.v.; example,
4,000 o.p.v., 42 ranges, Ferranti meter; 3 gns.
MULI‘IRANGE Dials, A.C./D.C. multipliers, shunts,
=YL ohmeter components (including “* W.W." circuit},
rectifiers, instrument switches, miniaturc potentiometers

ete.
STANDARD Condensers and Resistances (to 0.1%): ex-
2 ample, set for " W.W." Bridge 1% tol.. 13/6.
ALL Test Equipment, complete or kit, including Ameri-
can apparatus; stamp for component list.—L_  A.
Maclachlan and Co., Strathyre. : fsr2s

PmLCO Valre 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 conmjunction
with meter, listed £17/10; £8/5, carriage paid.

ENRY'S, 72, Wellington Av., Stamford Hill, N.15
‘Phone: Stamford Hill 2907. [8090

NEW- COMPONENTS

SPECIAL Ofler, limited quantity.

-VOLT Wkg.; 4 mid, 5/-; 2 mid, 3/
1,000 (metal (ase). #
80 -VOLT. Wkg. Tuhuolars; 0.5 mid, 9d.; 0.25

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

» mfd., 4d.; 0:25 mid., 3d.; 0.05 mfd. and 0.01
mid,, 1/- doz. .
E!ﬂEGmOLYTIC Blocks, 500 p.¥.

‘32;}-8 mid., 3/9 each: 32 mfd., 3/3 each; 16 mid., 2/-
L) - -each; 8-+8 mid. 350-pv~ 1/6.
TUBU.LARS: 50 mid. 50 p.v., 173: 25 mid. 25 p.v., 9d.

AT.UL/[[NJ.I}IM ‘€an Vertical, 8--8 mid. 500 p.v., 4 leads;
2/- each. .
CONDENSERS;- British -manufacture, metal . case
. (paper}; 800-volt wkeg. 4 mfd., 4/-; 2 mid., 2/6; 1
mid., 1/9; 500-volt wkg. 4 mid., 3/-; 2 mid.,, 1/9; 1 mid.,
1/3; 400-volt wkg. 4 mid.,, 1/9; 2 mid., 1/-; 1 mid., 7.
LECTROLY'TIC: 500-volt pk.: 4 mid.. 1/3; 8 mid.,
115§-$'-F4 mfd., 2/3; 848 mifl., 2/9; post 6d., or

¢.0.d.
IIE STATIC CONDENBSER Co., 3872, King St., Ham-
mersmith, London, W.6. {8121

ANGLO AMERICAN RADIO (and MOTORS), Ltd.
h EISSNER 1939 Products.
UST Arrived.

47 /6.—New 8-button push-button  tuner, can be
afixed 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 West push-button
tuner the United States has produced; order now for
immediate delivery; full instructions in cach carton; ten
minutes to fix. . r )
0,—Me:ssner signal shifter §s completely
assembled, wired and adjusted wit one
det 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

gi5017(f7'/6'—All'wav° tuping unit.

TNIE Meissner Ali-wave Tuning Assembly is the Com-
plete Heart oi the Receiver. consisting of 5 band
col! and switch assembly, 6.8 to 2,140 metres, individual
coils for each band, low loss bakelite forms, align-aire
irimmers, 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,
" éoupling condenscrs 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 Manufactering Company of U.S.A.
ANGL(LAM'ERICA'N RADIO ' {and MOTORS), Lt
(Dept. F/27), Albion House, New Oxford St., Lon-
don, W.C.1: ‘'Phone: Temple Bar 3231.- [76a43

} ICROPHONES.—Carbon granules, diaphragms, and
spares for repairs or compléte kits; from 89/6.—A.
Hindertich, 27 Bridge Rd.,"London, N.W.10. [8105

‘“ Wireless Direction Finding,” .Third Edition.

*

PERFECT
FORMANCE

“BULGIN

chB\R\PdNENTS
COMPONENTS |

For years Bulgin have supplied keen amateurs and
experimenter s with components of utmeost reliability
and worth. To-day, Bulgin present the widest and
most dependable range of over 1,300 modern
parts-——shown in
our newest 120-

CABLE PLUG [Bazefoakaiigh 2

Send your cdupon
Has light hollow for this most
pins and central comprehensive of
locating ~ spigot, radio component
scrtw-on cover.

for cable-gripping. guides
12 1/6 Each

COLOUR.IN
SWITCHES

Q.M.B. Toggle
on/off witch,
with  coloured,
insulated  dolly.
Rating 250 volt 3 amp.
List No. C/S.184 Black
List No. C/S.189 Red
List No. C/S.191 Blue
List No. C/S5.192 Green
List No. C S.194 White

ROTARY SELECTOR
SWIT-CHES

l-pole 12-way:
For series-re-
sistor _switching

in  Voltmeters,
tone control, etc.

List No. C,S5.201 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.

465 KC/S I.F.
TRANSFORMER

Provided  with
4in. grid lead
and standard size
top clip.  Size
1%3in. x I§in. x' 3%in. high. For use
in all modern circuits, giving high
gain and 9 Ke/s selectivity. Built-
in mica trimmers. Aluminium can,

List No. C/LF.1. Each 7/6
8 other types available.

TRANSCOUPLER
TRANSFORMER

Afed-trans-
former unit in-
corporating  all
necessary . re-
d . etc. 1

transformers of the straight-connected
type. gives greater amplification,
better treble and bass response.

o follow any valve.
List No. C/L.F.10 Each 10/6

OCTAL

and  provision

List No. CP

sistances,

[ o Yo 1 § 1 - To ] ¥ ILELLTT

Please send, post free, new 120-page Catalogue No. 16l fon which
I enclose Ud. stamps,

NAME ...........c..e.o aceanie
ADDRESS
W.W. 239 .

sannnuaanananmd

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

Price 255, net.,

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

6)_2/6,—5-band pentode battery klts; complete 1939
~ all-wave kits, metal chassis and all accessories,
1C.2,000 metres, world-wide reception;
valves, 22/6; with 3 valves, 34/6.

35/_.—8-but,ton, push-button tuners, complete, new
) and boxed with all accessories and station tabs,
with full instructions for attachment to any sct, mains
or battery, simple to attach; 35/-.

10/_.—A.R.P. radio outfit. comprising finest c¢rystal
set, headphones, aerial and ecarth equipment., a
;o/nll{)lcte emergency installation, 10/-; crystal set only,

complete, less

5/_.—Bargain parcels of nseful radio components, coils,
- transformer resistances, condensers, wire, circmits,
etc., value over 20/-; 5/- per parcel.
ELSEN W349 Midget Iron Core Coils, 3/6; dnal
- range coils, 2/6; with aerial series condenser W76,
.C./D.C. Multi-metres,
microphones, 4/-.

2/6.—0rmond loud speaker units, new and boxed:
2/6 each,

5-range, . 8/6; Ace “P.O:

VALVES for American Receivers, all types; 5/3 each.

MIBCELLANEOUS Lines of Special Interest to Service
Men .and Experimenters, L

3 Assorted l-watt Wire-ended Resistance. 5/6; 24

tubular condensers, assorted capacities up to 0.5
mid., 6/-; volume controls, assorted capacitics (less
switch), 7/6 dozen; with switch, 11/6 dozen; mica con-
densers, assorted, 1/9 dozen; Mainsbridge type condensers,
1 mid., 2 mfd, 4 mfd., 8 mid., 8/- dozen; valveholders,
5-pin, 7-pin, 9-pin, 2/6 dozen; battery leads, multi-way,
6/6 dozen ;. barcel of assorted servicing conrponents, com-
prising resistances; tubular, mica, variable, electrolytic
and block condensers; wire; sleeving; volume _controly;
_valveholders, ctc., etc., 10/- cach: parcel containing at
least 100 articles

THOUSA_NDS of Bargains in Sets, potentiometers, eleg
o ‘t;{olyucs, gramophone motors, crystals, headphones,
ete., otes

SOUTI!E]?X RADIO, 46. Lisle ~St., Lendon, .W.C.
-~ Gerrard 6653. e - [B087

MAINS'RADIO DEVELOPMENT Co.

MA_INS RADIO DEVELOPMENT Co. Offer Outstand-
ing Bargains, carriage paid, deliversy by return: call
mornings, telephone: Tudor 4046; stamp for list 224.

OLAR Midget Latest Type Three-gang Condensers,
_ fully  screened, with (rimmers, standard Rip.
spindle, 0.0005 mfd., with 110 kje tracker: also perfect

as straigit twogang, 2/6 only; emasking ofier,

TR.@NSATLANTIC 1839 Four Waveband Superhet Tup-
- ing -Packs {or British Valves, cévering 10 to 2,200
metres, comprising coils, r-gang condenser, full
vision coloured drive, Yaxley switching, two 465 k.c. LF.
transformers, ete., completely wired aligned, tested, with
circnit; three-gang, H.F., F.C, “1F, 65/-; two-geng,
F.C, LF, a1/e.
AMPLIFIER.S.—Seven watt, push-pull for M.-H.4 and

two P.X.4's, or equivalents; absotutely complete kit
of parts, best compouents, with circuit, 5276, less valves.

ERIE One-watt Colour Coded Unused Resistors, al:ly
size, 50 ‘ohms to 5 megohms,  your sefection; 3d.
each, 2/6 dozen; two-watt, 6d. each. i

ENTRALAB_  Latest Potentiometers, unused, long
spindle, all sizes, 5,000 ohms to 2 megohm, 2/-;
with mains switch, 2/3,
UBULAR Condensers, 400 volt working, wire ends,
best make, .0001-.05 mid, 4d.; ,1 mid., 4d.} .25, .5
mid., 6d.
UBES.—~First grade American valves, finest make,
fully guaranteed, boxed, all popular types, 4/-;
glass Octal types, 4/6.
LIX Unused Chassis Valve Holders, 5, 7, 9-pin, 3d.
each; all American sizes, 6d.; best sleeving, 1%id.
yard.
.C.C. Metal 8 mid, 600 volt peak electrolytics, 2/3;
T.C.C. card, 8mid.,, 600 volt pcak, 1/6; Dubilier
4 mid., 250 volt, 10d.
1FTY N.S.F. 14, 1 and 2 watt resistors, wire ends,
marked and colour coded, 20 good sizes per parcel;
2/6 per S0 only.
ERRANTI Twin H.F. Choke Mains Interference Filters,
1y extraordinarily etfective; to clear, -
AINS RADIO DEVELOPMENT Co. 4-8, Muswell
1\/1 Hill Rd., London, N.6. Tudor 3046, [8039

VES’I' END RADIO, Ltd., offer a few special hargains:—
-‘( Philips’ 10-watt P.M. speakers, 19/11.
I)mups- Gramophone Unit, in ‘cabinet, with A.C. 5.
watt amplifier; £4/15. 2
HILIPS' 100-watt A.C. Amrliﬂers. with pilot speaker,
in 5ft. rack; £27/10, with pre-amplifiers.
HILIPS' 20-watt 30v. Energised Speakers, 39/6; large
selection of cabinels, sets, components, gramophone
changers, ‘ete. -
“71;8'1‘ END RADIO, Ltd., 14, Lisle 8t., Leicester, Sq..
w.C.2. . -[8119

RAI%.D A.C. 200-250.Record Changer,. plays eight

AF()- or 12-in. records, model R.C4A; -£5/5, sealed
cartons, carriage paid

ECTRIC Diy Shaver, A.C./D.C.,. 200-250, “ Minute

ELIilan,“ list price £2/10; our prite. £1/10, complete

with leatherette case, one year’s guarantee; send 19;
details; trade supplied.

I\/IAR(SOI:J[ K.25 Pick-up, unused-andsboxed; 14/-,

ENRY'S, 72. Wellington Av., Stamford Mill, N.15.
- /Phone - Stamford -HH=290% §7983

Post_free 25s. od.
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ELECTRADIX BARGAINS

IF YOU PAID THREE TIMES THE PRICE YOU WOULD

NOT GET A BZTTER RECORDER THAN THE FEIGH.

Ball-bearings, worm-gear posltive drive; makes cheap records
of permanent interest.

LOW COST SOUND RECORDING.
Blanks now 3/3 per dozen.

Jlectric FEIGH haa ball-bearing centre
gear box geared to traverse rod. Set with
Tracking Gear, Pick-up and Tone-arm fit~
tod diamond, 37/6. Tracker gear only, less
Plck-up aud Tone-arm, s 21 6. Diamotul
Qutter Needles it all pick-ups, 76. 6in.
Blank Dise1, 3:@ dozen, Complete Acoustlc
Sets de Luxe, 184~ ; No. 2, 10/8; Juslor
Type, 56 each. Compleu:

MOTOR BARGAINS, tn midget H.P. motors
for A or D.C. 200/230 volts, 1/110th
H.P. D.O.T. type totally enclosed K.B.
Cover 2,000 reve. at a price never before
offered ; 7/6 ouly. Next Iarger G.L
No. 2 type high speed 1/60th H.P., 4,000
teve, 6. Lamer still 3M45th H.P. Medel
G.E. No. 1,12 §. All a8 new and first rate
ior model driving or }ight duty.

VIBRATOR BATTERY SUPERSEDER.
with metal rectifier, for B.T. from
your 2.vo't Lattery., 3 outpul volt
tappings. A boon to thuse who aro
not on the mains.

Reduced trom £3 15s. 0 sale prico 37/6.

MICBOPHONE New models, hizh efficlency, low price:. The famous
W.¥. Button type Microphore, 1/-. No. 11 Hand or sling mikes, solid
bakellte body, b/-. Buper midget Table stand Bakelite mike with trans-
former In base ecmi-transverse, worth a gatnea, 10/- only. The well-
known W.W .11 table mike with squarc bakelitc case, filted switch 2nd
transformer ; and detachable bronze table atand, 12 6.

MOVING COIL MIKES.—Torpedo P.M. moving-cofl mlke, model T.M.,
peeds no battery, directional correct freqoency tcsponse, ideal for PA.
sl recording, 55/-. Table stand, 7/§. Transf,, 7/6. Enach type ditte,
& very robust sid nandsome P, .M< M/C mikeé;*35/- ; with table sland,
42:68. Transtornier, 7/6.

P.A. HORN SPEAKERS.—Emerson Tonc
Caorrect Horn and Bllngs, as illus, New Perm.
Mag. M.C., 15 watts without distortion, 24in.
Flare, 40in, long, £6/8/-.

Tannoy and Marconiphones, P.M. 8hart Horn
Model P.A., 12-15 watts, na.new. 30in
1iizh Power P.M, Spe;kem with Aluminium
Jorn for van top; handles 0/40 watts, £9,
TIAINS P A, AMPLIFIERS.—For pore sound ampiification and Recording.
Complete nnd cased, not naked chasais. Bpecinl
Bargain, professionai portable 5/6 wantt Amplifier,
AL or DG in covered cablnet with handle 20 Ib.
weight only. 3deal fo. ringer, entertainer or
gramo., only £8. Mikc preamplifier, Philipa
2-watt A.C. mains, u steel case, only 43,
10-watt steel careri Amplifier, quite new, £8/16 -.
Al these arc complete with valves ready for use.

New Vertieal Amplifier by Ardente, fine job. 20 watts pure output, A.C.
watns, Uomplets with vaives, Bargain, £16.

BATTERY.—For small s.nzie-stage work we have onk case 1-valve Battery
Ampliiers, 15/-. OUTPUT TRANSFORMERS. 5 watt 25/1, 3/6
MOTORS. Our well-known low-priced Dynamos, Motors and
Motor-driven appllances for D.C. and A.C. 50 cycle supply gre a
special line. Fractional horse-power Motors for driving small lathes,
blowers, drills, polishers, cine projectors, etc., from 10s. 6d.

ELECTRADIX RADIOS
218, .Upper Thames Street, London, E.C.4
Phonz : Central 4611

CHOKES & TRANSFORNERS,

lnde under the direc’ « pervision of N. Partridge and personally

guaranteed to be of the highest Eleetrical nnd Mechauleal Efliciency

£et Manufacturersundthe Trade who are interested In Reliableand cool

workin ; Truusformers with a Super Salety Factor Margin are invited

10 ert,e for full techuical details and prices.

0 PA. DEALERS The

PA RT ll[D(}[} P.A. MANUAL. Vajuable

information on Amplifier dosign, Fquipment

";'rbd Bcrvlce is- yours for the asking. WRITH

bOh‘lTRU(fl‘ORS can obtaln this ¥:apual
for 2{G.

N. PARTRIDGE, B.5c., AM.LE.E.
«ING'S BLDGS., DEAN STANLEY ST,

LONDON, 8. W.1.
GENUINE

NEW VALVE BARGA Ns

Two 8.3.8 and one Output Pentode
{1A4E, 1B4E, 2101) new, makers’
cartons, 3 vaive-holders, data

and circuft diagrams. List

35/-. BARGAIN, 5/3.

Amazing ofter for

Servicemen and

Construo-

send NOW for

British Mains and

Battery Valve Replacement

Chart. {(All types.) Also FREE
Short-Wave book and bargain Radio lists,

SENSATIONAL REDUCTIONS.

NEW TIHES SALES G0, 5.2 dese

The Wireless World, Diary for 1939.

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

TELEPHONB : Holborn 4631.

RADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1.
open the New Year with apecml offers ot brand new
receivers and components, etc.,, maintaining their reputa-
tion as the ]eadmg Mall Order House for surplus radio.

** K

CE Model AWS563 6-valve All-wave Supcrhet Receiver,

fitted automatic tuning, providing choice of 5 stations
instantly at the touch of s 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, 1.F. amplifier, double
diode valve, providing delayed A.V.C. and detection, fol-
lowed by pentode L.F. amplifier coupled to power pen-
tode ontput valve (3 watis undistorted output), provision
for gramophone pick-up and extra loud-speaker, floodlit
glass tuning scalo 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.

% ¥
IMMED[A']‘E Delivery Now OHered of

RITISH Belmont B8.valve Plus Magle Eye All.wave

A.C. Superhet Chassis. 4 wave-bands, two short,
medium and long, fitted latest Mullard octal base Ameri-
can type valves. DBriel specification: Short wave 6-18
metres ({covers tclevision sound), short wave 2, 18-50
metres, Tmedium band 200-550 tnetres, long 900-2.000
metres. Valve combination 6K7, Pre I.F., 6J7 oscillator,
6J7 mixer, 6K7 1L.F., 6Q7 (DDT) detection, A.V.C, and
first L.F. two GI'6s parallel output, 5Y3 rectifier, plus
6G5 Magic LEye visual tuning. handsome dial, station
names etched on glass; controls 2.speed tuning., volume and
on/oll, combined variable tone control and selectivity
switch wave change plus gramo. switch. Size ol chassis.
13%in.x 10in. % 3in. Supglied complete with valves,
esculcheon, knobs and chassis bolls, bat less speaker;
£5/19/6 cach.

OMPLETE Receiver “tn Handsome Walnut Cabinet,
details as above, complete with speaker; £7/7 each.
* X *

DECCA € valve 3 Wave-band Battery Chassls, fitted
complete with Mazda and Osram valves, QPP ouf-
pul; these chassis give a sparkling perrorm1nco on all
wave-bands, and are the product of a well-known manu-
facturer: complcte with valves, £3/3 each.

* ¥ ¥
B.[. 25 Mfd., 25-volt, wire end tubulars; 6d. each.

B.l. 4 Mid., 200-volt, wire end tubularsy 10d. each.

PLESSEY Rotary Switches, make and break Yaxley type,
18 contact; 4d. each.
LESSEY Rotary Switches,
type, 6 contact; 3d. cach.
R
HUGE Purcliase Plessey Mallory Electrolytics, at the
E following special prices.

+4+444 Mid.,, 670v. working, 4+4 mlId. 300v. working.
metal case, slze 2l5in. X 1%in % 4%in,, ¢ommon bega-
tive; for E.M.I. replacements, etc.; 3/- each.
16+8 mid.. 470v. working, can neutral, common ncga-
tive; 2/2 each,
+124+2 Mid., 500v. working. 42 mfd., 250v. working,
cardboard type. wire ends, common negative; 2/-

make and break Yaxley

cach,
2 ngl:ll.],. 450v working, can iype, can negative; 1/6
16 MId., 475v. working, ditto; 1/6 each.

1 x\'u\i.' g;gvcagirklng. can neutral,

+8+2+1 MId., 450v. working, cnrdboard type, wire
ends, common negative; 2/3 each

MIid., 450v. working, +16 mid., 350v.
iype, common negative; 1/6 ecach.

Mid., 450v, working, 416 mld., 350v. working, ditto,
1/6 each. (Neutral, can common negative.)

separate mnega-

working. can

M.R. SUPPLIES

Announce to discriminatlng buyers a further eelectlon ol inieresting
bargains, 1t pays you to read our lists carefully—every item is & genuine
opportunity and your complete satisfaction is ussured. Latest AMERICAN
¢ COLONIAL " CHASSIS (A.C. 100/250 v.) Buperb Y-vaive superhet,
tuning from 8 to 2000 metres in five bands. Gets the Telcvision sound.
Magic-eye and band-spread Indlcators. Full AVC, pickup terminale. The
Ideal madern rudlogram unit with 8in, by 5}In. muiti-coloured dial. Com-
plete with 32In, auditortura speaker, brand new, £8/18/6. This is
undonbtedly the finest chassis ofter to-day.

CAR RADIOS. Every car owner shoulnl have thls pleasure. \Ve niter
Jatest American model G-valve d model
euslly fitted to any car. Highily efficient station getter, suppressoriess.
Dimensions only 10}in. by 5in, by 6jin. Real opportunity, £4/18/6.
TRIX AMPLIFIERS (made for Premicr Drums). Opemtion A.C./D.C.
200/250 v. Qutput 6 watts. Aunto-polarisation for carbon mike, provision for
plekup input. Ideal for Club,Hall or Dance Rand. Complete with speaker,
valves and all leads in strong portable eabinet (List £18). We have a few
B.H., perfect, at only £5:'15/-. Suitable Traunsverse Current mike, 25/-,
folding chromium floor stand, 25/~ :

EDISWAN * Tungar " BATTERY CHARGERS. Good news for thoere
who applied too lute for previous parcel. New or us new avd-maker-
guaranteed, Multl-clreult type, 2007250 v. A.C., output 5-amps. at
30 volts, capacity GO celis. In steel eabinet with ammeter. {Cuirent list
price 12 gns.) Five only at £5 10'- each nett cash.

ELECT: 'i . A few B.H., perfect " Century ' Repulsion Induc-
tion A.C. 200 230 wl'. 1/6th h.p., 1,460 r.p.m., }In. apindle, finest make
finest type, 35, g0 § h.p. Universal AC/DC, 47/6.

G.E.C. GBAMOPHONE PICKUPS, seunsitive armature type, complete with
arm (18/6 model), brand new, 6/6 Also Bo'.hermel PIEZO-CRYSTAL
PICKUPS, a revelatlon in reproduction, 8td. model, 23,8. De Luxe
model, 37'8. Rothermel PIEZO-CRYSTAL REPLACEMLNT HEADS
for Collaro or Garrard Arms (please state which), 23/6.

NEON TRANSFORMERS (Foster). Also suitable for catiiode my. Oil-
fllled, 12,000 volts 30 m.u., second- haml, perfect, 25/, Also 9,600 yoit, 22 '~
VALVES - VALVES  {New—ex-Liquidated  Radio  Manufacturers).
TUNGSRAM, VPI5B, HLL4, DDT/i3,,any one, 4 11. HL4 (plus), 3'11.
HIVAC BATTERY VALVES, D210, 2 5 DDT 215, VF,215B8, 311 ;
QP/240, 4'11.

SLIDING RHEOSTATS. “Safety Firat " pattern, totally enclosed with
husiied cable entry, laminated brush contact, smooth actlon. Capaclty
100 watts. [n fotiowing reeist:nces, 580, 400, 100, 20 or 10 ohms. Any

one, 10'8.

MINIATURE P.M., M'COIL UNITS.
ance, Perfect M/Coil mlkes.
Philco (Magoavox) P.M. Speal

3-Inches diameter. 13-ohms imped-
Ideal for Intercommunieation, 9/11 Also
Gjin. dla., i with t

11/8.
DRAWING INSTRUMENT SETS. DPrecision made, brand new, nbo{xt,
one-third list price. Complete set of 12 pieced (including threé spring:
bows), " in veivet lined cuse, 9/11. Also sder-set, 14 6, and studenta
set, 8 pleces, 6/8.
ROTARY CONVERTERS, E.D.C, Complete in silence cabinet with ~H-
wave radlo fliter. 1nput 220/240 D.C., ontput 230 v. A.C,, 180 watts, in
perfect condltion, a8 new, £6,18°6. ‘Also E D.LC. Converter only, Input
230 v. D.C., output 220 v. AC.. 1,000 watts, with sturter, £9/10-.
Westinghiouse, input 110 v. D.C., output 110 v. A.C., 760 watts, £510..
EX-GOVT. POCKET WATCHES, finest jewelled movements, whole-pl.flo
and j-plate, cost over £3. Remarkable Largrin, 30 only, at 16,6.
WIRE-WOUND RESISTORS (8tandard). On porcelain bobblns 1x 1in.
16, 60, 83, 110, 120, 150 and %00 otuni. Ideal for bias, meteis, etc,,
capacity 15 watts, 84. each, 5/~ dozen, or 17/6 for 80 assorted.
SYNCHRONOUS ELECTRIC CLOCK MGVEMENTS, precislon made with
machine cut gears, long-llife rotor bearing, uplndles for hours, mina. and
sces,, drive from 2 to 15in, hands. 200/250 v. 50 cycles. Supplied by us
to hlge urer all over the worid—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 Numerals (splke 1L\lng),
22 mm. for 8/10ln. clock, 53. 84 mm. for 11/14in, clock, 8/6 set.
Any articic sent on five days' approval against remlttance. Onlcr with
confidence.

M.R. SUPPFPLIES, 68, New Oxford Stroet,
London, W.C.1. (Telephone : MUSeum 2958)

ADIOMART

THE SHORT-WAVE SPECIALISTS
SPECIAL OFFER! !|

Fully shrouded Transformers by America's largest manufac-
turer. While they last.
All 230 v, primary and fully impregnated.

T7260—4001400 v. 150 mlA,, 6.3VCT. 4A. 5V3A . B2
T7236—3751375 v. 120 mIA_, 6.3VCT. 4A. 5V3A ... 1016
T7326—3501350 v. 100 miA., 6.3VCT. 3A, 5V3A .o BIS
T7307—3501350 v. 80 miA_, 6.3VCT. 3A. 5V3A T16
T7000—3201320 v. 80 miA., 6.3V4A. 5V3A 715
T464919—|0V4A Primary Tapped 110-250V, ., 56
Chokes interleaved and impregnated : 20 Hy, 500 ohms 100
mlA., 4/11 ; 1S Hy, 250 ohms 60 miA,, Vil

HEA" DUTY Main: Transiormer, worth 45/-. 350-330, 139 m/A..
4v,25a,Cr, 4v.,6a,CT, 12'6; 300-300 v., B0 m/A., 4 v., U2,
CT, 4 v., 2 a, CT, 6!6. Moving Coit 8peach Transformers, 1/11.
GANO CONDENSERS with Airplane Dial, 8 and 80-1. Cost 35/-; few
A o;lsv 4711 ; 2-zang with Alrplanc aial, 3/11. Utility, 7/6. Micro-
I=iy. 3’8,
W.B. 8in. PERIIANENT MAGNEY SPEAKERS AT ONE-THIRD CO3T.
Extension Type (no Transfortner), 7/6. Btandard Type (with Trausformer),
12 6 menae&ﬂ' 1,200 ohms with Transformer, 611, L.T. Rectifier:
v., & a.,
PUSHBAUK Wire, yds., 64, heavy, 91 TResin-cored Solder, Git.
Bcreened Flex, single, 6d. yd win, 9§d. yd. Assorted Soldex
Tags, Gll packet.” Humdimmers, 8d. each.

Mid., 450v. working, 44 mid., 450v working, co
neg'\tne cardboard; 1/2 each

Mid., 450v. working, can type; 1/- each.

Mfd., 350.. working, can type; 1/5 cach.

CPWL S S Qo W

0 Mid., 150v. working, can type; 1/- each.
50 Mid., 12v., wire end tubulars; Sd. each,
25 Mid., 3-volt working, tubular, wire ends; 6d. each.

S| T
YAXLEY Type Switches:

YPE No. 1587, 2 pole, s-way, 4 bank, 9%in. overall
{ength, 1in. cha( 2/6 each.

TYPE No. 1575, 4 pole, 4-way,
length, 1%in. shaft, 2/- eac

TYPE No. 3077, 2 pole, 2 bmk W/C and RG switch,
4in. overall length, 1lin. shulr. 1/6 each.

3 bank, 6%in. overall

RADIO Clearance Bargains Continucd on next page.

1s. 6d. net.

Ceu'.r.nlub pota, all sizes, 1 6: switched, 2/-; tubular pglass fuses, 2L
025 m.a,, uf ., 5/8 ; Buper, 6/9.

OUR NEW 66 PAGE MANUAL, packed full of valuable

information. Post Free, 7id.

THE NEW RAYMART CATALOGUE shows dozens of

New Short-wave Components and Is yours for 13d. post free.

VALVES .—Wec are now abie to offer a range ol

of
showing a saving of over 50 per cent, Quotatious on receipt of types
required, Quantity Discounts to Service Engineers.

RADIOMART oo
G5NI (Birmingham) Ltd.
44, HOLLOWAY HEAD, BRIRMINGHAM

Mains Transtonmers as specified for T
Wireless World High Quality Communi-
= cation Receiver Type WWg1-—45/-.

YW. BRYAN SAVAGE LTD.

Westmoreland Kd., London, N.W.9. 'Phon:: Colindare 7131,

Post free 1s. 7d.
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-COMPONENTS—SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

ADIO CLEARANCE. Ltd.. continuing bargains in
components, e

= ¥ ¥
H.'l‘. Vibrators, 5-pin type with base, 12 volt input;
5/11.

ROLA P.M. Moving Coil Speakers, ';71,4_-in. cone, Universal
transformer; 12/6 each.

“7EARITE Smoothing Chokes, 150 m.a., 40 Ilenries,

500 ohms, fitted wire ends; 10/6 each.

‘VE&RI'I‘E Smoothing Chokes, 80 mnia.,, 30 Henries,
500 ohms; 7/-.

RADLEY" Ohm Volume Controls, wire wound, with
switch, 600,0C0 chms, 8d. each.

. ENTRALAB Volume Contiols, 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.

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

* ¥ ¥

JLAR N.S.F. 1 watt Resistances, all sizes up to 2
,  meg; 3%d. each, 3/- dozen.

YRAHAM FARISH Ceramic Short Wave Valveholders,
l&pm only; 3d. each.
* X X
SPEC]AL Offer Plessey Slow Motion Drives.
TYPE 1841/1125, size of dial 5in. square, dual speed
friction drive, two bolt fixing: 2/- each.

YPE 1393, size of dial 4in.x5in., single speed friction
drive, two bolt fixing; 1/10 sach.
YPE 1510, size of dial 4in.x5in., single  speed, two
boit fixing; 1/10 each.
YPE 2077, clock tace dial, two-speed, separate in-
dicators, size of- dial 5in.x5in., two bolt fixing to
chassis (hour and minute hand type); 4/6.

YPE 2806, friction drive, sxpo of dial 8in.x3in., over-
all helght 8in.; 2/- each

YPE' 1825, single ‘speed Inction drive, two bolt fixing,
size of dial 5¥in.x13%in.; 2/- each.

ALL The Above With Plain Unprinted Scales Only.

* ¥ %
BULGIN 8.P. S.T. Twist Switches (on-off)! 10d. each,

BULGlN D.P, 8.T. Twist Switches; %/- each,
QRIE, 500,000 ohms only, volume contrels, with

!\ntches 1/6 each. SR -
ALL Other Lines Previously Advertised Still Available,

AJ..L Orders to the Value of 5/- Post Fre:i aoder this

amount reasonable postage must be included; c.o.d.
orders will be definitely relused for value of less than
6/-; enquiries 1Y4d.. stamp if reply expected. Hours ol
business* weck-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, Hlgh Holborn, W.C.1.

Telephone : Holborn 4631. [7973.

P'nmmm SUPPLY STORES.

PLEASE See Our Displayed Advertisement on page 5.
- [04a88

31N. Oscilloscopes from 4 gns.
ALL Lines Previously Advertised Still Available

ONDON'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 ot
NIEL 9-vaive Chassis, with speaker, brief specifi-
Olz;gtion o ocLa.l base valves, 5 wavebands, 6-2,000
metres, twin nm%lﬂer' preceding frequency
chnnger, 1.F. amphﬁer 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 satisly the
most dlscnmmat,mg listener .for range and guality; special
oftus £9/10.
Oily Brand New 1939 Portadyne Radio Gram, all-
1 w.ve, 5 valves, list price 23 gns.; our price £10/10.
A suitable amount must be included to cover postage.

ROLA g8in. P.M.’s with 10 tappings, transiormer, boxed;
9/6.
COLLARO Aato-record Changer, boxed; £4/15.

ADIO SUPPLIES 22 Faraday Avenue, Manchester,
8. Mel.: Col. 1 8114
XHALL.— _Hlvac mlves entire range, new_ prices,
V t¥ull discounts. Polar horizontal station scafes, 1/-
AUXHALL.—Guaranteed A.C. electric clocks, first class
manufacture and finish; from 13/-
AUXHALL.—2-gang 3-band 465k/c !uperhet coils,
complete terminals, wavechange switeh; 15/3
XHALL--T.C.C. dry 8 mid., 2/6. 600v. a]nmmium
VAIgont.amers T.C.C. 600v. dry, cardboard containers,
3 mid., 1/9; 8 and 8. 3/-
\/ AUXHALL UTILITIES, 1631, Strand, W.C.3. - Ask
for free list. Post paid 2/6 and:over; c.od. 5/-
ninimum. [8117

‘“ Wireless Servicing Manual,”’ Fourth Edition.

GALPINS

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

Telephone: LEE GREEN 5240
Terms Cash with Order or €.0.D. Charges Extra.

BARGAINS FOR ALL

HIGH-VOLTAGE MAINS TRANSFORMERS for
Television and all test purposes. Primary, 200/240 volts,
cy., l-phase outputs, 10,000 volts |10 mfamps., 15/6
post 1/3. Another with 5, 000 and 7,000 volts at 3/5 m/!
10/6, post 1/-. Another 5, 000 volts 3 m/amp« 7/6, post |/-
(Note : All these Transformers are as new w.)
EX-NAVAL 1-VALVE BUZZER WAVEMETERS,
200/24,000 metres. Complete in solid teak case. Size:
15 % 10X 8 (less valve). Tuner unit enclosed in copper tank
(Sullivan high Dnokc buzzer). Price, 7/6 each, Cl/forward.
ot sent C.O.
ELECTRO-DYNAMIC ROTARY CONVERTOR, D.C.
to AC. 220 volts D.C., 150 volts, 50 cy., l-phase at
400 watts output, in vood condmon 60/~, C/F. Another
maker, " Crompton,” H 200 volts D.C. input,
150 volts A. C. output, 95/-, C/i’" Transformers suppllcd
to step- up output voltage for 400 waus, 17/6; 14 k
35/-. Fully guaranteed.
E. TURNE R AND WESTON MOV]NG COIL m/A.
METERS, 2in: dial. Model 501, 0 to 5 m/A., 12'6;
0 to 50 m/A 12/6. All fully guammecd
MOVING Con. METER MOVEMENTS for recali-
brating into multirange meters. Low m/A. deflection.
2}in. dial, 5/~ each; 4in. and 6m dial, 6/~ cach. Post {/-.
(Note : All these meters are” by good makers—Elliott,
dgcumbe, etc
MA]NS TRANS ORMERS, all fully guaranteed, for
200/240 volt, 50 cy., 1-phase input ; outputs, ¥ to 5 volts
at 1,500 watts, 45/~ ; dltlo, 5 volts at 2,500 watts, 65(
dltto, from 10 to 220 volts in steps of 10 volts at 3,500 wan<
75/-‘ ditto, 2,000/0/2.000 volts 150 m'A. nnd 2 LT
tappings, 22/65 dmo, 3-4 and 7} volts at 650 watts, 17/6 ;
ditto, 5 to 20 volts i ln 6 tappings, 1,250 watts, 40/- ; dllto,
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/~ ; dlllo, 2-4-6 and 9
volts, 1,500 watts, 45/~. All above doub]e wound. Voltage
Changer Tmnsformers. 100/120 volts to 200/240 volts or
vice versa. Auto wound. 250 watts, 17/6 ; 500 watts,
25/-; 1,000 watts, 35-1,500, 45/-. Another 200 volts to
250 volts at 12 kllowan%, 90/- carriage forward.
X-RAY SPARK COILS, 100/200 volts A. CIDC 10-inch
Spark, slightly damaged ebomtc 25/- each, C'F. Also a
few only brand new in teak case, 10-inch, 45/~ ; 12-inch,
55/~. Condensers to suit primary, 5/- each D4 Ray Tubes,
7-inch, as new, 126 each. Packing free. C/Forward. *
EX-G.P.0. GLASS TOP RELAYS, Type B. Useful
as Keying Relays, 5/- each, post 6d. Also a few on
that need points which are ecasily fitted, 2/6 each, f'),
Sitvertown Galvanometer, reading 80/0/80, SI- each, pmt 6d
BATTERY-WORKING DESK TELEPHONES, 11/-
a pair, 1/6 post. Ex-G.P.O. Pedestal Tele |1on:s with

auto dial, 5/~ each, post 6d.; without dial, 3/6 each P/F. -

Wall Type with auto dial, 6/6 each, post eley hone
Wall Boxes, consisting of A.C. Bell and Mlcrophone rans-
former, 2/- each, P/F. Automatic Dials, numbered 0 to 9,
1/9 each, P/F. icrophones, useful as home broadcacnne
mikes, 2/- each., Mike Transformers, 1/3 each. G.P.O
and Generators, 3/6 each.
CHARGING DYNAMOS, all shunt wound and fully
guaramcgd 200 volt, 15 a 1,750 r.p.m., 95/~ ; 200 volt,
amp., 1,750 r. nY)x 100 volt, 15 amp., 15/=3
70 volit, 30 amp., 750 r.p.m., 85/ ; 20 volt, 8 amp., 27/6
Automatic Cutouts, suit any dynamos up to 10 amps,,
5/6 each. Switchboard Volt and Ampmeters, 4- and 6-inch
?lals, x:ill) good makers, 12/6 each. (All dynamos carriage
ELECTRIC LIGHT CHECK METERS for sub-letting,
cte.  200/250 volts,- 50 cy., l-phase, 5-10-20 amps., 6/-
each, post. |I4 Shilling Slot type, 5 and 10 amps., 15/~
cach, carriage 1/-
WE TINGHOUSE RECTIFIERS (secondhand) but
fully guaranteed. 500 volts 250 m/A., in voltage doubler
circuit, 17/6 each, post 1/-. 100 volt 4 amp., 15/~ ; 50 volt
1% amp., 17/6, post 1/-. 12 volt 100 m/A. lnstrument
Rectifiers, 2/6 eac|
MAINS CONDENSERS all guaranteed. Smndard
Telephone, 1 mf. 400 volt wkq 4 for 1/-, post 4d.: or in
lots of 100, 126 post free. Mmrhea | mé. 1,000 volt
whkg., 1= cach t 6d. Philips’ | mf. 4,000 volt wkg.,
4/ 6 cnch C/F. Dublllcr Block Condensers, 4%2x%2 mf.
300 volt wke., 21 each .C.C. Dry Electrolytic ‘8 mf.
200 volt hkg, ach
TRANSMlTTlNG FIXED CONDENSERS, Doubilier,
005 mf. 30,000 volts in oil, 10/6 ; 00055 mi. lO 000 volts,
~, post 1/ ; 001 mf. 10,000 volts, 716, post - 2 mf.
25080 volts 1oi-, post Vo Abrea TEC 003 inf. 50,600
volts, 1716 CIF. Sullxvnn Transmxthng Variable Con-
densers in gluss mnk large brass vunes, 10,000 volts,
001 mf. and 0005 mf 7/8 each, post 1/6.
STANDARD TELEPHONE TWIN BELL WIRE,
3 S.W.G. enamelled tinned copper and braided (new),
|50-)d coils, 5/- post free. Also S.T. Copper Screcned
Wire, highly insulated, 23 S.W.G. enamelled tinned
copper, approx. 100-yd. coils, uscful as television lead-in,
;;g P/F. Rubbered-covered Flex, 23/36; in 100-yd. coils,
s post m
ZENITH WIRE-WOUND RESISTANCES (Vitreous).
6 ohm 10 amp, 14 ohm 6 amp., .154 ohm 8 amp., 5 ohms
2a amp., 6 ohms 5} amp.fall 9d. each post 3d.; 2,500 ohms
170 m/A., |0000 ohms 50 m 5,000 ohms (70 mjA.,
255 chms 500 m/A 750 ohms ]70 m/A all at 1/- each, post
d. lso a 4000 ohms resistance wound on mica, carry
100 m/A., 1/6 ea
HOT WIRE AMPMETERS by well-known makers,
0 to 1.2 amps., 12/6; O to 2 amps., 10/6. so a few onmly
2% moving coil movemen(s, need slight repair, 2/6 each:

Price 55. net.

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

YALL'S RADIO, 280, High Holborn, London, W.C.1,
: offer mew goods at knock-out prices. Note.—All post
ree,
ARIABLE Condensers.—Plessey small two- and three-
gangs scretned with irimmers, Midget twin, semi
sereenest; all 2/9 each.
SATOR, Vdlume Controls, ¥ meg. with &witeh, *10,000
with' switch, 5,000 with switch, 35,000 wire &\'o‘md
‘less switch; 1/3 each or 6/6 dozen.
BI Llcurolytlcs 12x8x50, 350y, 12v. peak, 173; Fer-
ranii’ midget 4x4, 1/3; Ferranti 8x8 500v., 1/6;
Plessey 30x8x2 350v.,, 1/6; Zenith A.C./D.
resistances, ex Ferranti 550 ohms, tapbe¢'330/701100
1/4 ecach, 9/6 dozen.
A.C.ID.C. Insulated Resistances, .3 amp., 670 ohms or
A 150 ohms, tapped, 2/- each; Polar VP drives, less
esculcheons, 2/-.
ALE.“Last few sets iron core superhet coils, R.F, or
band pass with coil details, padder values. 5 cbils,
including’ 2 1.F.s, 5/9. Note.—-465K.C. 2-band.
AMFRICAN Type Valves, 80 42, 43, 6a7, 6d6, 6c¢6,
12z3, 46, 57, 2/3 each; 6B8g, 6G5, 6KT7g, 5Y4ag,
25L8, 3/3 each; sockets, 4-, 5., 6-, 7-pim, 4d. veach, 3/-
dozen,
.I. Tubular Condensers, new stock, 4 mid. electrolytlc
200v. peak, 6d. each; B.I. 0.05 tubulaxs. 350v. " wkg.,
1/3 dozen or 4/§ hall gross, /6 gross; B.I. 0.25 tubulars,
2/- dozen.
SATOR Silver Mica Type Condensers, .0001, .0002, .0005,
1/3 dozen; Sator tubulars, 1,500v. test, .001, .002,
.003, .0C5, 1/3 dozen; .01, .03, -}1/3 dozen or 4/6 half
gross, 7/6 gross.
AMMARLUND Midget 30 mm. Trimmers, Paxolin,
1/9 dozen; top cap thimbles, 18 for 1/3, 3/9 half
gross; clip on bulb holders 1/3 dozen, 4/6 half grpss,
679 gross.
PEAKERS; pairs brand new, elliptical cone- speakers,
mede by "first call class ﬁrm qualjty of reproduction
outstanding, push-pull pentode transform(.r fields 325 ohm
for smoothing choke, 8,600 as bleeder, circuit available,

handle 10-15w.; 14/- pair. L8017
VOMINOR, 30/-: Crystals: Q.C.C. 7260kc ~107;
125ke, 4/-; Hallicrafter 465 ke, 15/-; BT.H. N. A. /

P.U, 15/-; AFS6, 8/6; U.T.C.VM2, 25/-; 0P40(15 1), 6/6;
PX25s. 5/-; T30, Tunsgram P60/500 7/6; 6L6s, 37-;
write barg:u'n list.—Berry, Tudor llouse, Pinner Hill Rd.,

Pinner. [3124
Wanted
“7ANTFD‘—Capacitance and mductance bridge or com-

micr aconstical  test

a.pp'tr.nus good recording equlpmeut..—Dctmls of offers
o T. 8. Littler, Dept. of Education of Deaf, The ®niver-
sxty, Manchester. [8100

“IE Buy for Cash All Types ol Modern Second-hand
Radio Sets and Accessorics, test meters, parts, etc.
We pay more than any other dealer. Part exchanges.
Bring, send or will eall. ——Umverslty Radio, Ltd.., 238, Eus-
ton Rd., London, N.W.1. ’Phone: Euston 3810. Note
new address. [8112

'ELECTRIC DRY' SHAVERS

EMINGTON, Shavemaster, Packard, Rabaldo and

llanley—lrade enquiries to Leonard I{cys, 36, Henr)

St., Blackpool. {0613

LECTRIC Dry Skavers, A.C./D.C, 200-50 volts,

* Minuta Man,” list price £2/10; our pntae.‘:l/lo

complete with leatherette case, one year's guaranfee; send
for details; trade supplied. -

ENRY’'S, 72, Wellington Av Stam!ord H’m,, N.15.

‘Phone: Stamford Hill- 2907 = [7708

MISCELLAN_EOUS'

CIIEAP Printing.—1,000 billheads, 3/6; sample free.—
Creteway Press, 18, Buxted. Sussex. [8027

.P.O. Engineering Dept. (No experience required.)
Commencing - £3/13 per week; age, 18-23; excellent
prospects.—lree details of entrance exam. from B.LE.T.
{Dept. 574), 17-19, Stratford Place, London, W.1. (7989

VERY Radio Dealer Who is Not a Regular Reader
of *The Wireless and Electrical Trader* should
send his trade card at omce for a specimen copy and full
details of the **Trader” Secrvices. ‘' The Wireless and
Electrical Trader” has the widest influence, the largest
weekly circulation, and is read by all the leadmg manus
factonrers and traders. Trade only, 15/- per annum,
post free.—Published at Dorset House, Stamlord St.,
don, S.E.1. [0615

PATENT AND TRADE MARK
AGENTS

(‘EE and Co. (H, T. Gee, Mem. R.S.G.B.,, AMLR.E,
A Fstb, 1905), 51-52, Chancery Lane, London, W.C.2
(2 doors from Government Patent Office). Holborn 4567
(2 lines)., Handbook free. [o001

EXTENDED PAYMENTS

ONDON RADIO SUPPLY Co. (Established 1925)

Supply, on convenient terms, compoRentls, accessoTies

and sets,.any make; 10 down, balance over 12 months;

send for list, of reqmrement.s-u, Qat Lane, Londan,
E.C.2.

[0337
TUITION

ADIO Training—P.M.G. exams. and 1.RaE. Diplema;
prospectus free.—Technical College, Huil. [o811

UR 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., Lo(nsdoln.
111

UARANTEED Posts.—Complete * wireless training;
ship and_shore services, 'elevision. *» Day, eveéming

‘and posta). Boarders taken. Prosp. free—W. London

Radio College, Grove Park Rd., W.4. (Chiswick 3244.)
fo580

Post free s5s. 5d.
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REPLACEMENT
TRANSFORMERS

At the other end of your
‘phone is a complete
Transformer Replace-
ment Service. Inter-
valve, Paratlel Feed,
Class ‘B’ Driver Trans-
formers, Chokes aad
Loudspeaker Out-
put Transformers and
Chokes—instantly at
your service.

OUTPUT TRANSFORMERS,

EX. TYPE l—for 1} to 24 ohms imp. specch coils.
Ratios, 44 : 1, 66 : 1,88 :1and P/P for super power
and small power valves, Mains and Battery Pentodes,
Class ‘B' and * Q.P.P." Terminal Modr! (as @ /_
shoten) 7/G each. Service ModA reith soldering Tays each
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." 7Termina! Model (ax
o shown) T/G each. Service Modet with soldering Tags
OTHER RATIOS TO SPECIAL ORDER.

GOODMANS

TRANSFORMER SERVICE

Send for List.

GOODMANS INDUSTRIES,
Lancelot Road Wembley, Middx.

/" each

LTD,
‘Fhone : Wembley 4001.

oy 1

- 2 fOR THE
RAD!IO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an J. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely $o 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 successfull

INTERNATIONAL CORRESPONDENCE SCHOOLS

Jept. 3BA, internationa. Bundings, Kingsway,
London, W.C.2

Please explain tully about your ins.ructlon on the
subject marked X_
Radio Enginecring
Radio Servicing

Radio
Television

i you wish to pass a Radlo cxamination, state

oifers the finest selection of

° e I8 Communication Receivers and

Equipment. National, Halli~

cralters, RME, Howard and Hamma'lund Receivers. All types ol

Tubea by Raytheon, Taylor, RCA, Hytron, Eimac, National.Union, as

wellas all receivinz types at lowest prices. Eidson and QCC Crystals

and Holders, zll Eddystone componeats and ‘* Hamrad* lines.

Microphones by Shure, Amperite and Brush Keys, Meters ond
Transmitting equipment of all kinds.

end for descriptive catalogue to :—

RAD
Telephone : HOLBORN 8894.5.

REPAIRS AND SERVICE

- SER'\’XCE with a Smile.”

MERICAN Valves, spares, linecords, rewinds; repairers
of all types ol American and British receivers.—
F.R.L, Ltd, 22, llowland 8t., W.1. Museum 5675 (0434

ME’I‘ROPOLITAN RADIO SERVICE. — Guaranteed
repairs to American (Midget and S8tandard) and

British receivers.
AJESTIO Bervice Pepot.-1.F, and mains trans-
formers rewound. American vaives and parts; trade
supplied.—Metropolitan Radio Service Co., 1,021, Finch-

ley Rd., London, N.W.11, Specdwell 3000. [0435

LOUD»SPEAKER Repairs, British, Amerlcan, any
make, 24-hour service; moderate prices.—Sinclair
Speakers, Alma Grove. Copenhagen St., N.1. {0520

UARANTEED Repairs Any transformers, choke,
* motor armature, converter, dynamo, etc.; keenest
prices, immediale quotation, prompt dependablc service.
—See below.
L.'l'.l’. {LONDON TRANSFOR

ER PRODUCTS, Ltd.),
Willesden, N.W.10. Wille

en 6486 (3 lines).
(6892

EPOCH Speaker Replacements, transformers, radio ser-
vice, American c.mponents,. cone assemblies supplied
from 4/-—N.R.T.8., 126, Elthorne Rd., N.19. Archway
1319, (7914

AINS  Transformer Service, Repairs, rewinds, or
"4 construction to specification of any type, competi-
tive prices and prompt service.—8turdy Electric Co., Dip-
ton, Newcastle-on-Tyne. {0516

COTT-SESSIONS REPAIR SERVICE.—AIl types of
receivers overbauled, rebuilt, repaired, including
American communication sets, W.W. Monodials, All-wave
Super-8even. Variable Selectivity 1V, etc.
SCOTT-SESSIONS REPAIR SERVICE, popular for 15
years from Land's End to John-o-Groats; vam col-
lection London area; immediate, courteous and skilled
attention to every imstruction.
COTT-SESSIONS REPAIR BERVICE, Exchange
Works, Muswel Hill, N.10. Tudor 4101-2. [7497
EPAIRS to Moving Coil Speakers a Speciality; cones
L and coils fitted, fields altered;- prices, -including
eliminators, quoted; loud speakers, 4/-; L.F. and output
transformers, 4/., post frce; guaranteed satisiaction; trade
invited, estimates free; prompt service.—Loud-Speaker
Repair Works, 5, Balham Grove, London. Battersea 1321.
10394
AKERS. —Take advantage of 15 years’ experience and
send your next loud-speaker or transiormer repair to
Bakers, the Pionegr Manufacturers since 1925; any make,
British er American, field windings. output and mains
transformer windings, speech coils, diaphragm assemblies,
ete., repaired and rewound equal to or better than new.—
Bakers Selhurst Radio, 75, Sussex Rd., 8. Croydonf
8049

BUSIMESSES AND PROPERTY FOR
SALE, TO BE LET, OR WANTED

% HE Wireless and Flectrical 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 frec.—Send
your trade card for specimen copy to Dorset House, Stam-
ford 8t,, London, S.E.1. fos14

SITUATIONS VACANT

RIVER-SALESMAN Wanted for Radio Dealers; must
be experienced.—Apply Norman Stanley, 45b, Wood-
grange Rd., E.7. (3120
ORKS Manager, with up-to-date expericnce of radio
manufacturing and assembly. required by firm in
the Home Counties, good salary for suitable applicant.—
Box 8819, c/o The Wircless World. (8095
JUNIOR Engineer Required for Assembly and Testing
Denartment Microphones and other Crystal Devices.
—Apply by letter, giving full detuils of
perience, and salary required, to Brush
49, Clerkenyell Green, E.C.1. (8126
REQU]RED.—Wireless Engineer for service in India
with established air line; will normally be employed
at Bombay. Applicants should be experienced in botl
maintenance and repair of ajreraft 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.

ualifications, cx
rystal Co., 1td.,

2. British 1st class Aircraft W /T Operators’ Certificate
issued by British Air Mlnistry.
THE Salary Offered is Rs.650-50-750 (£48/15.£3/15-
£56/5) per month plus conveyance allowance of Is.50
(£3/15) per month with one month’s leave with full
pay for cvery 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 fnll particulars of past experignce, testimonials, etc.,
to Box 8745, c/o The Wircless World. (8065
REQUIRED, capable radio engineer, fully qualified and
with University {raining, having laboratory and
general engineering experience, particularly in aireraft,
transmitting, receiving and D.F. work. Previous experi-
ence essential. Only men with highest gnalifications need
apply.—~Box 8841, c/o The Wircleas World. [8102
IRELESS.—Experienced radio and gramophone
salesman with technical knowledge 1equmired for
department in the East. Four years' agreement, passage
paid. Age about 30.—Write, giving full details, age, ex-
perience, remuneration required, to Box 6920, Leathwait
and Simmons, 1-4, Copthall Chambers, E.C.2. (3096
UIRHEAD and Co., Ltd., require an experienced
Sales Engineer with thorough knowledge of the com.
munications and electrical industries and cducational estab-
lishments; applicanls must give full details of previous
experience and cmployment and state age and salary re-
guired.—Muirhead and Co., Ltd., Elmers End, Beckenham,
Kent. {8099

BOOKS, INSTRUCTION, ETC.

MERICAN Valve Data.—The new 200-page Raytheon
Valve Dala 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 8t., Blackpool. [0594

WE TURN

LEARNING

INTO

EARNING

“ Thanks 1o your excellent
{raining, valuable introductions, ond
good advice, I am now earning (wice as
much as when 1 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 occupalion, you can lea(n in your own
LEome how to become a Qualified Rndlg Technician.
Let us train you for a successful radio career an
kelp 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. s C. RADIO COLLEGE

Fairfax House, High Holborn, Lonrdon, w.c._1

(Post in unsealed envolope, id. stamp)

Please send me Free Speci'r_ne;n Lesson and Free
copy of "Radio as a Career” in plain envelope.

W.W.42

GINEE )
ENARE You EARNI!{%S .
LESs THAN £ IO PER WEEK?

1f 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
carcer. 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,AMICE,AMLEE,AMIMehE,AMILAE,
AL MIW.T, AMIRE., G.P.O,
MATRIC., and all Exams. We Guarantee
~-*NO PASS8-—NO FEE.’’ Whether yon be
an old hand or 2 budding aprrentice g3i this
Look to-day. FREE and POST FREE

DRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY,
387, Slakespearo House, 17/10. Strctford
Place, London, W1,

AMPLIFIERS

Less than 27 harmonic distortion content

ic Reprod s Ltd. (4 d with PY £ Lid.)
45, St. Pancras Way, London, N.W.1.
Phone : EUSton 1727.

THE lNSﬁTUTE OF WIRELESS TECHNOLOGY
4, Vernon Place, Soé’tnlf::ﬁlg::\ 'ow, 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,

" Radio Data Charts,’”” A Series of Abacs Post free 4/10

The Motor Cyclist’s Newspaper
EVERY THURSDAY——3d.

Publishers : ILIFFE & SONS LTD., Dorset House,
Stamford Street, London. S.E.1 w.was
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A NEW SUPER WHISTLE

SUPPRESSOR

Fitter experta have dexizned the PERFECT
TUNABLE REJECTQR ior High Pitched
‘Whistles-- COMPLETE MKejcction is given
with & ** V-cut " a0 nairow that theye is not
the slightest lose ta quality. Type V.0 Is for
. L.F.Anode Circuits, including Phase 8plittiog
Valves. V.6 is tor Grid (‘lrcult usc.

KINV4.
Oth t 1
Sen tor Wateti Mo Do v 2 gi/g

sﬂppmﬁsﬁ
De-Luxe SCRATCH FILTER

A PROVED succeesful design for the Strictly High
Quality Set. It. cuts out only those frequencies
concerned with serateh. hire or * edgy top,” leaving
reproduction perfect. slinply connected in pickup leads,
suspends from motor board or where convenient.

g«lﬂn"nll fcovel";.“lde g'eq\‘:cncy Tange.
. e < e

Ng.l :r Elleclt?'o-'Ma:ﬁsetic 16/-

State make of Pickup when requesting lists.

POSTLETHWAITE BROS., KINVER, STAFF3
=—
Q.C.C.Types5
FREQUENCY
CONTROL UNITS

{As specified by ““The Wireless
World.")

Ground to within 5ke. of your
specified frequency in the 7Mc,
amateur band, and supplied
complete with official calibra-
£1 tifug ézeggﬁcate to an accuracy
QIEEVL O,

fgt&{s;‘ﬁa 15 = Send 1id. stamp for our full price
BASEBOARD MOUNT 10, the 1 3 liat of all types of quartz crystals and
type 85 unit. . c..vpu. .. / radio tranantission componenls,

THE QUARTZ GRYSTAI. €O0. LTD, ngston Road, NEW
MALDEN, Surrey. ‘Phane : Malden 0334,

PRICES,
B5 UNIT (as illus.)

WIRELESS
ENGINEER

The Journal of Radio Research and Progress.
Monthly 2. 6d. net.
ILIFFE & SONS LTD., Dorzet House, Stamford St., London, S.E.1 1

Wireless
World

DIARY
Jor 1939

Contains 77 pages of facts, formulxe and
seneral information of the kind that is
always wanted hut is difficult to memorisc.
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 tablés ol resistance ratings. Therc:

are alsosixteen pages of base connections
of British and American valves.

Twelve pages of clrcuit 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 3% by 4} inches, 192 pages. Bound
leather cloth, back loop with pencil,

1/6 net. By post 1/7

From bookstalls and stationers or direct from the
Publiskers.

ILIFFE & SONS LTD.

DORSET HOUSE, STAMFORD ST., LONDON, S.E.1

MEISSNER

MAN: €CO.,, MT, CARMEL, ILL!NOIS, US.A,

“A FAMOUS NAME FOR TWO DECADZS™

LEADING MANUFACTURERS OF
I.F. TRANSFORMERS ~ WAVE TRAPS

COILS SIGNAL SHIFTERS

COMPLETE
RECEIVER KITS

ADAPTER KITS

TUNING UNITS
- R.F. CHOKES

PUSH - BUTTON

DIA
TUNERS _ DIRLS
R REMOTE
SWITCHES CONTROLS
PERMEABILITY TUNERS,

ETC., ETC.

SPECIAL QUOTATIONS TO
MANUFACTURERS

DISTRIBUTING AGENCIES
AVAILABLE

FOR FULL PARTICULARS WRITE TO
"Pho
SOLE IMPORTERS: Temple Bar 3231

ANGLO - AMERICAN RADIO (& MGTURo)

ALBION HOUSE
59, NEW OXFORD ST., LONDON, w.c.1

HERE IS A

'BOOK THAT WILL INTEREST

This is a book YOU should be s

etc., etc.
Dmnrams details of " how to build,”

1 i % YOU. Make up your mind to get YOUR copy NOW.
W
; d% SHORT
4et ™ EDDYSTONE 5257 MANUAL
Pnce 1/- from W . Smith, Radio Dealers or 1:2 Post Free from Stratton & Co.,
Eddys(one Works, Bromsgrove St., Birmingham.
F Dont miss this! GET YOUR Copy TO-DAY.

EDDYSTONE SHORT WAVE
Short Wave amatcurs all over the country are buying
il in tens of thousands! It contains pages and pages

of information on the latest trends in the Short

Wave World today — itlustrated constructional
articles for building simple S. W. Receivers, low and
medium _power Transmitters, Amateur Communi-
cation Receiver Preselector, Cathode-Ray Oscilloscope,
hotograph<. nezuly three dozen

aliv: with up-to-the-minute interest for people like

YOU

ure to get—THE
MANUAL.

etc. Every page

GARRARD

' FOR GESCRIPTIVE
- CATALOGUE
WRITE TO

SWINDON, WILTS.

AUTOMATIC RECORD CHANGERS AND RADIO

THE GARRARD ENGINEERING & MFG. CO., LTD.,

Waveranges :

RECORD CHANGER
MODEL R.C.4

Receiver.

eﬂ’EVRIZONE

QUALITY PRODUCTS

Brief Circuit features :
Pentode (Pen. B4 rated 8 watts),

“THE WIRELESS WORLD ’* Test Report, Oct. 27th, 1938, states -—"High Sensitivity maintained.
down to 5 metres . . . we are confident in reconmending it for serious long-distance workiog . . .
volume and qu.-hty is excellent .
EVRIZONE is full of life.”
COMPLETE KIT of parts availuble to Constructors. Price £30 16

SUPER TUNER UNIT s Waveranges (465 ke—1.F.) 5 to 190 metres.

Robustly bnilt of 22¢. tinned steel, complete, chh-mlcgd rlgidl 8 assured. The.15 Low Logs
Coils are perfectly screcned between stages. Fitted h' tw
apd slow motion dials. Complete with Two 3 gauyg Conden.usa

SUPER TUNING PACK tn:orporating Supcr Tuner Unit 5 to 190m.

With 3 Valves (H.F., Detectm‘" Mixer), Chassis 10in. X 6}in. X 3in.

Brief Specitication :

COMMUNICATIONS RECEIVER 12-VALVE (4 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 150 metres).

463 ke/s Crystal Filter, Amplifier and Variable A.V.C., Signal Meter, Outpu®

. where most receivers are comparatively dead the £45

Senrl 1or details and copy of complete Test Report. Price

8peuker ufm

ock hce, hst £4 10 o ros'
ree.

rice 8 GNS.

MAGIC MIDGET TRANSPORTABLE—HOME Model
16-45, 40-90, 200-250, 800-2,000 metres.
4 \nvebnnd Superh;glAC’DC 200-250 volts, 4 valves (plus rectifier), 3 \Vﬂu.i

Output, 6tin. Mains
veneer cabinet, 121in. X 13in. X 7in., weight 11 Ibs.

"THE \HnLLLSS WORLD " Tent Report, February 10th, 1938, states :—*“An unusual feature

ir the inclusion of Separate tuned framme windings for euch of the shortewnve-ranges as well as tor

. .. performance on both short-wave bands is extraordinarlly 9Gns

good.” Full details und copy of Test Report on request. Price .

MAGIC MIDGET TRANSPORTABLE—OVERSEAS Model

This is the same as the Home Model except that wave-lengths are from 13535 metres continuousiy.
This Model has been specially designed for and hus. proved entirely satisfactory to
our Overscas custetiers.

the medium wave-length

ectivity appr y 9 ke at 10-1 ratio. In Walou®

Tice 9 GNS.

Technical information iz always at the disposal All interested in apparstus scientifically” designed
of intending Constructors of our Communication

aud oi first ciass workmanship are invited to wm-

EVRIZONE RADIO &TELEVISION COMPANYLTD.

2, Southiands Road, Bromley, Kent
‘Phonz : RAVENSBOURNE 1357

*“ Foundalions of Wireless,”” Second Edition. 4s. 6d. netl.

Post free 4s. 11d.
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—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 ruch 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 550 illustrations
PRICE 25/- net By post 25/9

From leading Booksellers or direct from ihe Publishersi

ILIFFE & SONS LTD., DORSET ‘HOUSE, STAMFORD STREET, LONDON, S.E.1

Fourth Edition Of —Revised and enlarged with 50 additional pages

WIRELESS SERVICING MANUAL

By W. T. COCKING (of “The Wireless World ")

Cloth Boards. The most complete book of reference of its kind. A reliable practical guide for amateur and professional.
Size 7} ins. X 5 in3 The ** Wireless Servicing Manual ” deals fully with Testing Apparatus, and explains the methods of locating and
288 Pages. curing faults in receiving cqu_ipment, and includes an additional chapter on television receivers.
5 t Ganging, Automatic Volume Control, Instability, Distortion, Mains Hum, Whistles and Local Interference
/ - ne are all separately treated. There is also a special chapter on the Aerial-Earth System.
By post 5/5 Information on short-wave receivers, and on methods of operating extension loud speakers, is also given.
Issued in conjuncrion with “ THE WIRELESS WORLD” and Published by the Proprietors :
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1
T\WW.z0.
INDEX TO ADVERTISEMENTS
PAGE PAGE B PAGE
A.CS. Radio ..... e e e e et 10 Electradix Radios ............... o e 8 New London Electron Works, Ltd., The =2
Air Service Training, Ltd. ............ Evrizone Radio & Television Co., Ltd. .. 11 New Times sales Co. ...t .. 8
Ambassador Radio Works ............ Film Ind . Ltd ‘. :
Anglo-American Radio (& Motors), Ltd. 11 1lm Industries, Ltd. .................. 2 Pamphonic Reproducers, Ltd. .......... 10
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British Thomson-Houston Co., Ltd., The International Correspondence Schools .... 10 St B Talenhoree & featler s s 6
. phones & Cables, Ltd. .. X
Inside Back Cover Jackson Bros. (London), Ltd. .......... Stratton & Co., Ltd
Bulgin, A. F. C., Ltd ) . 0. B, 0o o i 1T
R et e . i LT S MR R 6 T. & C. Radio College ............... 10
Chloride Electrical Storage Co., Ltd. .... London Radio Supply Co. .............. -5 Technological Institute of Great Britain 6
Degalliers .............. Inside Back Cover Marconi’s Wireless Telegraph Co., Ltd. Voigt Patents. L '
at : td
Dubilier Condenser Co., Ltd. .......... 2 Inside Back Cover s Tl TR e © © C°
. . McCarthy, H" DLl e Vortexion, Ltd. ...................... 5
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Pri!‘l‘te(Tl in England for the Publishers, ILIFFE AND SoNs LTD.. Dorset Tlouse, Stamford Strect, London, 8.E.1, by The Cornwall Press Ltd.,

he Wireless World * can le obtained abroad from the following: TFaNce: W. H. Smith & Som, 248, Rue Tivol, 1t B o R uemtord, Sireet, Londotie 111

Messageries Dawson, 4, Rue de Faubourg Poksonierc, Paris. BeLcium: W. IL Smith & Son. 74.75, Boulevard Adolphe P]\alfuli: P tte ety Cie, wnumur, Parie, and brunghes.
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AEreafloma]l Moo o ons (S.A.), Ltd, Cape fown. UNITED STATES: The
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STABLE VOLTAGE

—the only

soluticn 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

MARCONVDPS

WIRELESS TELEGRAPH CO. LTD.

Electra House, Temple Place,
London, W.C.2.
- e

l

CHALLENGER

RADIO.

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 R.pan. and
try these remarkable receivers
for yourselves, or at any other
time by appointment. There is
no oblization to purchase. Com-
pare the following specifications
with any other sets in their
respective classes :—
i Custom-built de Luxe 19 valve general purpose
MODEL M'S'K'sos as I”UStrUted receiver, for the ham and quality oullmsirgsts.
6 wavebands, 4-2,200 metres. Band Spread haitline tusing. Walnut self-contained panel.
Magic Eye. R.F. Stage on all bands. Manual; Automatic Variable Selectivity 3 to 16 ke. C.W.
Beat Oscillator. Noise Suppressor. Sensitivity Control. 8 Tuned Circuits in 2 LF, stages.
Ceramic valve holders and switches, Q.A.V.C.M)anual/CarrierControllcd Contrast Expansion.
30 watts undistorted output Class “ A" amplification-—(4) 616 valves in a new systcm
of direct coupled paraphase-parallel-pushpull. Straight Line response 25-15,000 cycles.
259% degeneration by negative feed-back to output stage. Dual matched 12 inch
Auditorium Speakers. CHASSIS, VALVES & 2 SPEAKERS Price 30 gns.
Reprint of ** Wireless World" TEST REPORT on this madel sent on request.

Also STANDARD MODEL M.S.K.504, 19 valves, can be supplied conrplete.
CHASSIS, VALVES & 2-12” P.A. SPEAKERS £25-.10-0
The Challenger ‘*Model 444" enstom-built 12-valve superhet radiogram
MODEL 444 chassis, 5 wavebands, 3-10, 11-34, 34-05, 200-550, R00-2,100 metres, lanze
iflaminated dial calibrated metres and station names, R.IV, staze on all bands, valve sequence
5X4 rectifier, (2} 6V6s béam power output tubes, 8G5 Magic Eve, 607 noise suppressor,
OBB 1st L.F. and A.V.C. 8]5 phase changer, 0)5 negative feed back, 6L7 LI, amp., 6L7
selectivity control, 6K8 Triode Heptode frequency .changer, 8K7 R.F. amp.; special
‘ non-drift " LF. Aladdin transformers, variable selectivity 6-30 ke, output 15 watts
undistorted from pushpull beam power outpnt, 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.
{1 LA 10-valve superhet chassis and valves, A.C. 200-250 volts, 5
YALE MODEL 101 wavebands, 72,100 metres,elargc 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.
AMERIOCAN CABINETS of exquisite workimanship and appearance. Designed and huilt
by leading craftsmen. All brand new and undrilled. Send 1id. stamp for actual photographs.
We have in stock receivers and chassis to suit everyons’s pockst and taste from £3.5.0.

y
DEGALLIER’S LvD.| ~mw
31,CRAVEN TERRACE, LANCASTER GATE, W.2 [ Any tmowa type frres
Telephones: Paddington 6492 2745. price - - 5/6

4

NXEAREST POINT

Lancaster Gate
“Tube Station.

MEDIUM or MILD

BOTH BLENDS ARE
CORK-TIPPED or PLAIN
10 for 6° 20 for 113D

N.C.C.4SIE

"STRAIGHT-LINE"
CARBON TYPE

MICROPHONE

A new small type of microphone possess-
ing excellent frequency characteristics
and remarkable sensitivity. A Ideal for
banquets and occasions where an
unobtrusive unit is an asset.

Dimensions:—2" long, 1" high, 7" deep.
Height with stand 2l inches.

45/.

Other BTH Microphones available :—
STANDARD CARBCN, MOVING COiL,
AND RIBBON TYPES.

]
THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND
A2655N

Mention of ** The Wireless World,"” when writing o adverlisers, will ensure prompt atlention.




)

ADVERTISEMENTS. : THE WIRELESS WORLD MARCH 2ND, 1G39.

n 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, com-
plete with mains and shielded pick-up leads . . .
Can be instantly attached to any AC mains recelver
. . 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 6
Model 122 as illustrated at...

"HMV"

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.1.

Please send me details of the new *“H.M.V.”" Record Player, together with your
booklet, ** Writing in Sound.”’

1

I

i

l

NAME_ ~ ST T
ADDRESS - i o :
i




REDUCING DETECTOR DISTORTION

Wireless
PBACT TCAL world

RPADIO & TELEVISION JOURNAL

Thursday, March 9th, 1939

q Copyright. Registered as a Newspaper for transmission in the United Kingdom.
No. 1;019' : Vol. XLIV. No. 10. Entered as Second Class at the New York, U.S.4., Post Office.



. ADVERTISEMENTS. THE WIRELESS WORLD ) MARCH QTH, 1939.

CAR BUYERS
Can save money, worry and disappointment
by first buying

e,

Relia’k?le Advice on. The

o L NEW
Insurance, Maintenance, .
Pmcc;ragci;gUlDE MOTORISTS,
TO CAR BUYING NUMBER

e R RN T ON SALE MARCH 10th
Price 4d.

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I

Sixth Edition Revised and Enlarged

HANDBOOK of
TECHNICAL INSTRUCTION for
WIRELESS TELEGRAPHISTS

by H. M. DOWSETT

(‘\llEE 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 wvirtually a complete theoretical course for students
w:shmg to qualify for the Postmaster-General’s 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 Recelver
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/-.

Oblainable froin -leading booksellers or divect from the Publishers:
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1
e ———————— e ———]
Mention of ' The Wireless World," when writing to adbertisers, will ensure prompt attention,
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EDITORIAL

Television Finance
A Possible” Solution

LTHOUGH the campaign to

/4 popularise television 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 A¢plied

T 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 réeturn; 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

In this second article of the series the discussion of the
details of the modern recetver starts with the aerial tuning
Nowadays the aerial itself is not tuned, but the
term is still often applied to cover the first tuned circuit

system.

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 stréngth 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.
R
L i
C ez
' e1

He does this, in
practice, and there

are certain stan-

dard values laid
down and which are assumed by most
designers. It is inevitable, however, that
as an actval aerial always differs some-
what from the assumed one, the perform-

Fig. 2. This diagram
shows the equivalent
circuit of the series
resonant tuned
circuit.

Part I1.—
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
1s 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 €1 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-
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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 dopuble the value of R used for

curve'A. This circuit, therefore, is not
only less efficient, but less- selective.

In pracrice, 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 voltagé 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/e1, often termed
the magnification of the circuit, is-«wLi/R
Q (0==6.28 x frequency in.¢/s and L in
henrys).

It is clear that for a given injected
voltage. ex the voltage e2 applied,to the
valve is proportional
to Q and the selecti-

quency and is classed
as positive, while the
reactance of a capa-
city is inversely pro-
portional to fre-
quency and is classed
as negative. It fol-
lows that in Fig. 2
there is one fre-

CURRENT

vity .als.o increascs
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.

quency for which the
positive inductive re-

FREQUENCY

Now if Q is to be
increased at a given

actance is equal and
opposite to the nega-
tive capacitive
reactance. At this
frequency the 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 e1 for a con-
stant amplitude of e1, we shall obtain the
familiar resonance curve of Fig. 3.

The current at resonance depends on R,
but at a frequency differing widely from

Fig. 3. Two resonance curves, A for low
resistance, B for high resistance, of a tuned
circuit are shown here.

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 increasc
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 L/C which
gives the maximum Q.

We cannot pay much attention to this
in the case of the RF circuits, however,
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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
ntaximum capacity of about 500 uul'.
and a minimum of some zoppF. This

does not represent the total capacity.

in the circuit, however ; the coil will have
a self-capacity of 5-z0 upF, the valve will
have an input capacity of 3-15 puF, the
capacity of the wiring and switching may
be 5-10 puuF, and there may be a certain
effective capacity transferred from the
aerial. In extreme cases, the circuit
capacity may be 13-45 puF.

If we take the latter figure to be on the
safe side, we have to add, say, 5 upF for
the minimum capacity of a trimming con-
denser, bringing the total to 50 puF.
Each ganged circuit is provided with a
trimmer so that the capacities of all cir-
cuits can readily be equalised.

[t should be pointed out that this figure
of 50 ppF 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 uul®
and®s550 uuF 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

v 550/70=2.805-1. If the highest fre-
quency is made 1,500 kc/s (200 metres),
the lowest will be 535 kc/s (561 metres).

The inductance needed is given by
L=1/w?C with L and € in henrys and
farads. It works out at 162 pH. Actu-
ally, the standard value of inductance for
the medium waveband is 157 xH, 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 O
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-

is a series resonant

Wireless
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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 or
slightly larger dimensions, the iron-corc
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 wL 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 () but a constant value
of L/R. This is unobtainable with con-

denser tuning, and in practice selectivity -

increases as the
decreases.

On the medium

resonant frequency
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increased. For one particular value of L1
no change in C is needed.

This is the resonant condition when the
whole aerial circuit, including L1, 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
1s 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 L1 small, so that it has one-
guarter 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 L1 large, so that the whole

aerial circuit reson-

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

i

circuit. Its resonant
frequency cannot
conveniently

L1

9200 ————

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-

be varied for tun-
ing, however. In the
early days it was

.|||I—-

quency.  This can
obviously be cor-
rected by increasing

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
it 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 e1 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
i5 a maximum.

Now the resistance and reactance of the
primary are reflected into the secondary
to a degrec 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 Lx is small, C must be con-
tinually reduced as the coupling is in-
creased, whereas if L1 is large, C must be

Fig. 4. The usual
tuning system

are shown here.

L. Itis 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
L1 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 L1 the effici-
ency falls off as frequency ' decreases,
whereas it increases with large 1.1. By
adding a little capacity coupling to the
mutual inductance, the efficiency with
large L1 can be made much more nearly
constant over the waveband.

aerial coupling and

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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T he Diode Detector
with Positive Bias

REDUCING DETECTOR DISTORTION

I T has long been known that the detector is more likely to introduce distortion
than an amplifier and efforts have continually been made to improve it.

The

introduction of the diode was a great advance, but 1t is by no means free from the

posszbzlzty of causing serious trouble.

In this article the conditions are examined

and the correct method of operation is indicated.

OME 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. 1) 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 Rz in the amplifier
causes serious distortion as soon as the
modulation percentage exceeds a certain
value.
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 400 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.

More recently W. T. Cocking has,

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
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Fig. 3.—These curves show the effect on

distortion of varying R2 for various modula-

tion depths. The signal input is 40 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. 2.—The circuit is shown here of the apparatus upon which the measurements w;re

taken.

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.1 uF
capacity Cz and Rz in parallel with the
total diode DC Ioad resistance (0.545 M().

For the first experiment the distortion
produced by varying Rz at different
modulation percentages was measured.
The results are shown in Fig. 3, and we
see that distortion increases as Rz is de-
creased, though its effect 1s 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 50,000 ohms so as to mag-
nify the distortion effects. Fig. 4 shows
that positive bias doés reduce appreciably
the distortion, but that as the bias is in-
creased there comes a point where distor-
tion increases agam This result is at vari-

‘ance with the view expressed in Cockmg s

article that the required value of posmve'
bias is determined simply by the maxi-

The shunting effect of the AC load is provided by Ra.

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

50
5 4w
E | /]
5 PERCENTAGE /
E = MODULATION DEPTH 804" /]
o
w
3 | /
; 20 e
] A/
2 \
& .
£ . \ s
- ORALIN i
\
AN "
0 100 200
DETECTOR POSITIVE BIAS

Fig. 4.—The effect of positive bias on

distortion is shown here for two modulation

depths. The sxgnal input is again 40 volts
and Rz 1s 50,000 ohms.
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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 Cz 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 50 per
cent. modulation. These indicate that a
higher positive bias is required as Rz 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 familar
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 R1,
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

50
z
o
= D,
< < =
5 o/
2 30 0 G
o &9 //
&
w oﬂo
2 Q?‘/ V.
ERNEl S
z AV /
g ) /
£ 10 w4 /)
'/ Vi
o
a 10 20
DETECTOR POSITIVE BIAS

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
50 per cent. is shown beneath the anode
voltage axis. (Note that 50 per cent.
modulation varies the carrier amplitude
from 3 volts to 1 volt.) The conditions
when an AF coupling circuit is connected
across R1 are represented by a load line
such as FG ; this must pass through the in-
tersection of OB with the carrier voltage
! Diode Detectors. J. B. L. Foot, The Wireless
World, December 28th, 1934.
¢ The Diode Detector. W. T. Cocking, The
Wireless World, January 27th and February
3rd, 1938.
3 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 2z volts, because Rz (subject to cer-
tain reservations) cannot affect the DC
current in the diode, which is fixed only by
the carrier voltage and Rx. 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 R1 and Rz are in
parallel. Hence the line FG corresponds
to a resistance of RiIR2/(R1+Rz2). 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
R
M=e—2_—
R, +R,

We can obviously increase M by increas-.

100
2
= 80
o
Mo, #
w Oau Eges
> Ar v,
& On “ag
F 60 0,
5 (X3
7] Tty
2] 8
& 4
€
s 40
g P~
+ Pl
W 20 =" 3
\\ 4
o 50,000 100,000

R2 in oums

Fig. 6.—These curves show the relation

between R2 and the positive bias for

minimum distortion ; again, for a signal
‘input of 40 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

22T

at some point +Eb. The critical modula-
tion approximate formula then “ecomes
M= E.+E, ) R2
E, R, +R,
where E.=carrier peak voltage
and it is clear that M can be raised to 100

RF INPUT

vours Ec |ubk
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]
i
1
i
i
1 1 »
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:ANODE VOLTS 4+
1
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{b)

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/Rzx 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 100

‘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

sua

INPUT RESISTANCE IN MEGOHMS

0.001

0.000t 0.001 0.01

CARRIER PEAK

o1 1 10 100

VOLTAGE

Fig. 8.—This curve illustrates the variation of input resistance with signal input voltage for 1
volt positive bias on the diode and R1 equal to tIM-~. The diode AC resistance is 5,000 ohms,
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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. g,
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 F&
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Fig. 10.—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 Cz shorted and that
there would actually be an increase in dis-
tortion by shorting Cz 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. 10 and

it shows the effect

=t of positive bias

T Fig. 11.—This dia-

noise suppression.
We may now
summarise the re-
sults of our investi-
gation as follows:
(1) 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-

> ar

gram shows the
circuit of the nega-
tive feed-back
anode-bend detector.

Y

always passes through Ea =0 ; we should
then be able to accept a 1oo 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 Cz open circuited

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. 100 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-
Ccreases.

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
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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.*
The circuit diagram of this detector is
shown in Fig. 11 and typical detection
grid voits—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

4 New Detector Circuit. W. N. Weeden.
Wireless World, January rtst, 1937.

The
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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

® Cathode Coupled Circuits. W. T. Cocking.
. The Wiveless 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 varidble 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 Coill Twin” Loud Speaker

’I‘O 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 go
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.C. 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 16,500
to 18,000 lines/cm?. Since the poles are
supersaturated the coil inductance is neglig-
ible and this in 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-
2 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: (1) main diaphragm, (z) high frequency dia-

phragm, (3)

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

new suspension cone, (4) flexible dust seal, (5) thread passing through
clearance hole in coil former, (6) centring washer, (7) speech coil. 1

including components for the transmitter
correction network, is £16, and corner horns
in white wood are available at /2 15s. for
the simple H.C. corner horn, or £17 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 ime
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 (@) 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 jtems of vary-
ing character and length for use where music
is required and where actual performers are
not available, ¢.g., in cinemas and .cafés.
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 10 inch, is
2s. 6d. each. Both the companies above will
forward copies of the catalogues free on
applicatjon. D. W. A.
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Designing an Individua
Multiple-unit Set

for Local and Distant
Reception

(Concluded from page 203 of last week’s issue)

porating an RF valve, the frequency- changer also on the two short-wave bands.
changer, and a single IF stage in its The circuit followed, in common with
chassis.  This provided two short-wave . most of those given in The Wireless
bands, 12-35 and 30-80 metres, as well as  World, gives considerable fading compen-
the usual medium and long wavelengths, sation without bringing all stations to the
AVING decided upon the design  the RF stage being tuned on all bands.  same level, and is thus rather easier to
of the local-station~ unit and the The output of this unit was, of course, tune than one where the AVC action is
AF section, the choice of the at the IF of 465 kc/s, and could be fed such that the use of a tuning indicator
superhet tuner had to be made, straight to the diode in the pre-tuner becomes almost essential.
and various advertisements were studied chassis; AVC was to be taken from the Since the acoustic characteristics of the
with a view to obtaining the required per- - output of the strapped anodes, and was to  room in which the set was to be used, and
formance at reasonable cost. In the end be non-delayed ; it was applied to the RF  also the response to the speaker, were
.the choice fell on a tuner made by the and IF valves only on the medium and known, it was evident that there would
Radio Development Company, incor- long settings, and to the frequency- 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
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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 g-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 ene 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

in value to within one per cent.
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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
Volume controls Vi and V2 are ganged. R1 and Rz are
for equalising volume. Ti, Tz ; IF transformers (465 kc/s) : T3 ; 50 : 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 1 ; 32H : Choke 2 ; 200H : Choke 3 ; 50H :Choke 4 ; 20H. Switches :—S1 . ..
S6 ; ganged selector switch : S7 ; treble-cut tone control : S8, Sg ; bass tone control :
S1o0, St1, S12; extension switch : S13 . . . 518 ; ganged wavechange switch.

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 50 to 1, 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 &in. 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 14in., leaving 7in. by
14in. 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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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-
minais. 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 positien,
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.

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

The ‘hum-neutralising potentiometer
across the output valve filament supply is underneath the power bias
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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 Worid, 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, sihce 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-
vent 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 te give positions where' either
the set speaker, or the external one, or

MARGH gth, 1939.

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 I5-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 Corre_c_t=L(')ading5

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 60 per
cent. of the available voltage is lost with
this method, but it has advantagés 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 1 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

Wireless
Werld

mains and oné 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 similaily
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 o0.0005-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 1-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

“toria Street, London, E.C.4.
‘are available with sensitivities of 2,000, 5,000
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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 seventy

ranges provided by the new Model 8o uni-
versal meter has becen issued by the Taylor *
Electric Instruments Co., 77-77a, Queen Vic-
Three models

and 20,000 ohms/volt; the latter costs I4 gns.
< > e <
Audio-frequency transformers for all pur-
poses with characteristics flat within 1 db. from
30 to 2,000 cycles are described in a well-
prepared technical catalogue in English issued
by Unitran Elektro - Technische Fabriek,
Looierslaan 3, Voorburg, Holland:
< < o
Thompson, Diamond and Butcher, 34,
Farringdon Road, London, E.C.1, have pro-
duced a triple-purpose record cabinet for use
with the HM.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 100
records. The price is 528. 6d. or 59s. 6d.
according to finish.

EFXTENSION LOUD SPEAKERS
Connections of the Volume Control

IN the circuit diagram of a typical constant

impedance volume control given on
page 10 of 1the 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 Rix.
This will ensure that as R2 is decreased to
‘teduce volume, Rr 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
) S — —
TO
EXTERNAL
R2 BPEAKER

TERMINALS

——

Constant impedance volume control near the
¢ minimum’’ position. As volume is in-
creased R1 is reduced and Rz increased.
The value of R1I should be approximately
equal to the loud speaker impedance and R2
about five times the resistance of R1,
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UNBIASED

By FREE CRID

In Defence of the B.B.C.

ALTHOUGH I will' yield to none in
my dénunciation 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-
grammes, 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
thissystem 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
dlfferent sound-absorption factors, 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 programime 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 ”’
determined value of capacxty 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.

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

arrangement, in which a pre- -

It is easy
_enough to get over this difficulty, of
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‘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-

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

HEN 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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THE B.B.C. IN 1938

Finance, Engineering and Administration

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 £3,534,795, 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 f£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 Start Point, Clevedon,
and Daventry, the extension to
Broadcasting House, the new
studio and offices at Belfast, and
additional studio accommeoedation
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. gd. 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. The 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

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, incj-
dentally, costs 2s., showing that

the number of licences per 100

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 100
families.

CHAIRMAN AT
MONTREUX. Dr.
A. Muri, Director-
General of Swiss
Posts and Telegraphs
and leader of the
Swiss delegation, has

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 sufe thing
should the conference disperse
without having found a solution
te 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 100 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 ' 60-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.

been elected chairman of the Wavelength Conference, which position he

held at the Lucerne Conference in 1933. The inset shows the post-mark,

« Conférence Européenne de Radiodiffusion, 1939,”’ of the special post
office installed at the Palace Hotel, Montreux.

OVERSEAS RELAYS
B.B.C.’s Increased Use During 1938

A SURVEY of relays from

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 1937. Of the 469
foreign relays which were carried
out, 262 were from Europe and
142 from America. It is interest-

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
t

hat 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 £10,000,000
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
A NEW. 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, 40, Stile Hall
Gardens, Chiswick, London,
W42

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-
bBers 1sHsI9as)iL. .. . 1,162,800
Eire (end of Dccember) ... 148,811
New Zealand (end of October) 289,919
Union of South Africa (cnd 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
Tue German, Post Office has
denied the rumour, -current ;e-
-cently, that the 441-line television

trailsmitter at present being used.

experimentally on, the Amerika
House was to .bé moved to the
top 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. Holdo- Stromwa]l has
taken the initiative to erect-a
broadcasting station near Shang-
hai for the benefit of . Scandi-
navians in ‘China. and its pro-
grammes 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- largc exporting
firms _that- ‘have interests in the
Far East. The programmes will
be entirely non-political.

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 100-kW medium-wave broad-
casting station at Vigra, another
100-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
Tue 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 11 p.m. GM.T. Ex-~

cept for occasionmal 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 Comnmons 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 19306, £277,149 in
1937, and £352,846 last year.

Wireless and Reuter’s

THE Government Supplementary
Civil Estimates provide for the
payment of £6,000 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 operationat
the request-of the Government.

Danish Licence Fee

It was not as a drive to increase
the number of licences that the
reduced” Danish licenée fee was in
force, as was stated in a‘paragraph
on page 110 of Fcbruary 2nd issue.
The fact is that the licence fee of
10 kroner covers .the year from

til Est, to March 3oth. Should a
a]\_stener itake out ‘a’ licence: after
-December 15th 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 100 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, hut 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 100, Kaunas,
Lithuania. LYr1J was eclected
first president of the organisation.

Marconi Monument
PrLaNs 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 1942 Rome exhibi-

- tion.

Radio Mediterranean

Tee 1. B.C. has opened a new
avenue for sponsprs by resuming
tfansmissions from Radio Mediter-
raniean (Juan-les-Pins) on 230.2
metres with a power of 27 kW.
Broadcasts are. scheduled to take
place between approximately 9.15
and 10 p.m. and 10.15 and 1rI
p.-m.

MARCH gth, 1939.

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 wused simultaneously. The
equipment will enable the  Aus-
tralian Naval Board to maintain
continnous communication with
the British Admiralty, with Singa-
pore, and with New Zealand. I
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
Tue first DPanish ham to achieve
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, the last
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 suggéested, as
relay stations.

Brussels Radio Show

WitH the Brussek International
Fair, to be held from March 12th
to the 26th, will be incorporated

the Radio Exhibition. The
traders’ show of componeuts and
accessories will . be held from

March 25th to 29th.

Italian Short Waves

AccCorRDING to the latest list of
Italian statioms, Italy has com-
menced transmitting on the 42-
metre band and has added three
more call signs to her list, namely,
I2RO11, 12RO1z and I2RO13.
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 5,000, de-
pending upon the seasot1.
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A PARTNERSHIP WITH THE CINEMA ?

VENTS 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 1880’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

ECENT 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, 1t 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 televiston.

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 modus vivend: 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

o -«

¢« Every seat was taken.and hundrels
of people were turned away from the
doors.”’
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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 or}ly
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. T 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
€normous.

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 Birmingham, Man-
chester, 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 méans 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
{)rice; there can be no television equiva-

ent 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 coms
panies would provide every induce-
ment for anyone who can afford it to.in-
stall a television set in his houge. And
that would mean a-boom in television on
a par with the boum in radio that began

‘it was to be spent on television.
"amount of the contribution might well be
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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-
gramme 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
The

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 bé 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 isitied 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. “ 4050’ 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 cinemaastelevision’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. l&tes!: ‘“ 4050 "’ series of three re-

cewvers 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
and two QPP tetrodes giving 1} 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 16.5-50 metres, 192-550
metres and 1,000-2,000 metres, .

Prices are as follows:—AC Model 4050,
10 guineas ; AC /DC Model 4055, 10} guineas ;
battery Model 4056, 93 guineas.
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4 In this illustration

are shown a 6in.

~Cossor electrostatic

¥ tube, a 9in. Baird
magnetic tube, and
a 12in. Ediswan

T 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 theré 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, 12ft. 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 r2in.
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 inteiline 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 thé 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 1s 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 10in. by 8in., the usual for a 12in.
tube, the viewing distance must be.greater.
Thus, for a size 20in. by 16in., it should
be 10-12ft.

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 12in. in
diameter is likely to be better. A 6in. tube
should be viewed at about 2j-3ft., which
is usually too short a -distance for more

electrostatic type.

than two or three people. The distance for
a gin. tube, however, is of the order of
434ft. 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 12in. tube as our standard
the brilliancy of the picture on a gin.
tube will be 1.8 times as great and that of
a 6in. tube will be 4 times as great. On
the other hand, a larger picture 20in. by
16in. will be only one-quarter as bright.

A bright picture is highly desirable be-
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/ PICTURE SIZE AND BRIGHTNESS

cause it makes a reasonable amount ot
roem 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 6f 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
12in., gin. and 6in. tubes the operating
voltages should be 7,000, 4,000, 1,800.
This is probably nearly true of electro-

This unretouched photograph was taken with an exposure of 1/14th second and an f/4.5 lens.

The picture was produced on a 9in. 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 rrake 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, 12in., gin. and 6in. tubes
should be operated at.5,300, 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 electren velocity and a good
black and white is generally obtained only
at a fairly high voltage. If the voltage
i 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 seanning spot. Ideally this should
bear a fixed relationship to the size of the
picture and should thus kecome smaller
as the picture gets smaller. With a 6in.
tube the spot-size should be one-half of
that with a 12in. 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 Ciubs

Slough and District Short-wave Club

Headquarters: 25, High Street, Slough.
Meetings: Alternate Thursdays at 7.30 p.m.
Hon. Sec.: Mr. R. J. Sly, 16, Bnckland Avenue, Slough.

At the last meeting a discussion® took place on R
strengths and R meters, a demonstration being given
with the aid of a 8ky Champion receiver.

The Club’s social was held on February 21st.

Maidstone Amateur Radio Society

Headquarters: 244, Upper Fant Road, Maidstone.

Meetings: Tuesdays at 7.45 p.m.

Hon, Sec.: Mr. . M. S. Hedgeland, 8, Hayle Road,
Maidstone.

The following programme has been arranged:—

March 14th.—Lecture by Mr. W. H. Allen on '‘ Five-
metre Operation.”

March 21st.—R.8.G.B. Film Night.

March 28th.—Either a practical evening or a demonstra-
tion of the cathode-ray tube by Mr. Rich of the
Mullard Wireless Service Co.

March 29th.—Mr. J. Clarricoats, R.8.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. 8See. by Mareh 14th.

Exeter and District Wireless Society

Headquarters: Y.W.C.A,, 3, Dix’s Field, Southernhay,
Exeter.

Meetings: Monday at 8 p.m

H%n. Sec.: Mr. W. J. Chiug, 9, Sivell Place, Heavitree,
xeter,

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 18th Mr. W. 8. Pyrah will-lecture on * The
Munufacture of Starter Batteries.”

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 roydon.

At the last meeting Mr. Greaves, of the Mullard
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Wireless Service Co., lectured on *‘ Reeent Valve and
Television Developments.” The lecture was illustrated
with lanteru slides,

On March 14th Mr. S. F. Webster will demonstrate
his high-gquality amplifier in conjunction with a_Voigt
Joul 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. W: Benson.

Two artificial aerial licences have been granted, and
further applications have been forwarded to the G.P.Q.
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
thece two phases of wireless communication are invited
to become .members,

Midland Amateur Radio Society

Headyuarters: The Hope and Anchor Hotel, Edmund
Street, Birmingham.

Meetings: 8econd Tuesday in the month at 8 p.m.

Hon. Sec.: Mr. F. E. Barlow, ** Drakeford,” Poolhead
Lane, Wood End, Tanworth-in-Arden,

The next mceting of the Society will be on Mareh
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 fuud. .

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
main$ 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.

VALVE HEATERS

FAULTY
CONTACT

RECEIVER " pLUG

SWITCH ON

SWITCH IN WRONG
MAINS LEAD

CHASSIS

E/”.\_‘vx\
TR e
¥

= —

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

O 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}”’)
tand is moving to the right very fast
(‘“Square 2! ”’). It seems to be getting a
| bit brighter now (‘‘ Square 3!” -
1 . .. and has reached the middle of the
‘field (“ Square 241! ") travelling slightly
diagonally (‘‘Square 724! "). . .

. . . reached the extreme right and a
little way down thefield (** Square g64! *’).
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 g66!”’). . .
3 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
are  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 1/3Isec.,
‘during which the speed of the spot is con-
stant. © Therefore the time taken to move

from one square to the next S—

31 x 185,570
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 i1s to pick up from an area smaller
than a pinhole, during that fleeting frac-
tion of a microsecond, enough energy, due

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 40,000 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,
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on television reception.

Fig. 1..—Diagram to illustrate the running commentary
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 1 is the starting point, and the first line ends
at 964 ; the next line starts at 965.
the first half scan ends at 185,329, and reappears for
the second half (shown by broken lines) at 242.

The last line in

_——— e

4 13 _——

X

185,088

188,229 185,570
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The Storage Principle—

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

Wireless
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let describing the workiug of the system.
One of the-most important features is an
ingenious storage methed, 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

ELECTRON CAMERA

SIGNAL PICKED
[~ UP FROM SCREEN

N

" "
ELECTRON GUN

o —— —
AMPLIFIER

TO CONTROL
OF TRANSMITTER

Ardenne with a new
—

- cathode - ray re-
LIGHT = ceiver operating on
doeEn o Lo w7 eoee a storage principle.
/\C@< LiaHT In the familiar tele-

i T~ ‘vision cathode-ray

\.\ tube, the impact of

emna sonin L || 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 #ranspar-
ency of a screen, so
that the picture can

Fig. 2.—Very diagrammatic view of what goes on at the transmitting
The light on the screen releases electrons according to its
brightness, and when touched by the scanning ray a signa! is obtained ;
but to be any good it must at least be much stronger than the amplifier

end,

‘‘ 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 voitage
from the usual 5,000 up to perhaps
25,000, 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 safe 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-

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 dnything remaining
then must be extinguished ready for the
next plcture

It is too early to decide whether or not
this system is going to be successful in
practice, but it looks quite promising. In

1

FROM
RECE(VER

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
Prngram nies

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 am. to 12 noon each
weekday. The National or Regional pro-
gramme will be radiated on 41.5 Mc/s
from approximately 7.45 till 9 p.m. every

day.

THURSDAY, MARCH oth.

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 r1oth.
3, Richard Hearne, Lily Palmer and George
Nelson in '* Bath h. and c¢.” 3.i5. 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. 10.10, British Movie-
tonews. 10.20, Spring Hats Display. 10.35,
News.

SATURDAY, MARCH 11th.

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. Gogel. 10.30, News.

SUNDAY, MARCH 12th.

3, Television Surveys VI, Life on the Canal.
O B. from Clithcroe Lock on the Grand Union

Canal. 3.20, Film. 3.30, The Jacquard
Puppets. 3 45 Cartoon I‘llm. 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
Irenc 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 g.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 15th:
3, Coffee Stall. 3.15, Cartoon Film.
British Movietonews.
his Band.
9, Leon M. Lion in “ Libel ” by Edward Wooll.
10.30, News.

3.20,
3.30, Jack Hylton and
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Part IX.—Planning the Aerial
and Feeder System

By H, B. DENT (G2MC)

LLLL 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 commenly 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

-
S~

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

ot o

HORT-WAVE
aerials differing radically from those commonly
employed for broadcast reception.
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

transmitters operate with

This series of

systems.

=

) 8

==

The imposing array of aerials at G60T. A multi-element directional system for five-metre
transmission can be seen suspended between the two masts.

of adjacent objects, is nearer 2,500 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, asshowninFig. 25. By
using a transmission line that is designed
to havé 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 long, and the centre of each half-
wwve portion would be 16.5 feet from
either end. Obvieusly, the #2-ohm feeder
no longer matches to the aerial when the
frequency is doubled.

AERIAL
ki

Qe

L1L0000.

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 i1s 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 4 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.

Wireless
World

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, C1
is set first to minimum capacity and the
coil L1 coupled loosely to the anode circuit
of 'the transmitter. Condenser C1 is then
slowly increased, and when L1 Cr 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

(o3} c2

L1

TRANSMITTER
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 gih, 1¢939.

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

FEc1

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,
ie., C1, 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 C1 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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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:—

Wireless
World

Random Radiations

Auroral Pranks

SIT’I’ING down to the controls of my
short-wave receiver on the afternoon of
February 24th, I got the impression that the

239

By “DIALLIST”

many reasons [ 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

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.

‘Fig. 29.—Aerial coupling system

comprising length of untuned feeder

terminating in series-parallel switch-
ing for tuned feeders.

L2 TUNED LINE : LBB

>

-
TUNED
FEEDERS
N

3

Spacers two to four feet
apart will ensure that the
two wires remain equidistant even when
'the line is swaying in the wind.

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 thén
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-wavé 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. 30. 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

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
réd 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
’I‘HE 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 24th to September 3rd. For

to a minimum.

~ If the aerial is
carthed 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

pe 2

on harmonic fre-
quencies- of ‘the
-aerial so that it is a
uséful system for
operating on o
'several . different

Fig. 30.—A radiating

system using a random-

.dength aerial can be ar-
ranged in this way.

wavelengths.

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 place 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 radie 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

’I‘ALKING 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 systemn
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
maultiplier 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, O, all of which carry
progressively increasing positive
potentials, with, say, 200 volts
difference between each. The
stream is thus drawn forward and
is amplified by secondary emission

Wireless .
World

nventions

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 (Swilzerland),
June 4th, 1936. No. 490002z.

s
Y

‘ Eiectron multiplier with both accelerating and retarding electrodes.

at each electrode until it reaches
the output stage O.

Situated beyond this point are
two rctarding electrodes S, T, each
carrying a lower potential than
the electrode O. If, for instance,
O is biased to 1,800 volts positive,
S carries 1,700 and T carries 1,100
volts, This biasing causes extra
secondary electrons to be emitted
from both S and T and to be col-
lected by the electrode O. 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.
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LUMINESCENT SCREENS

A ‘MOSAIC of thin tungsten

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-twenticth 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 wvalues 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 clectrons
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.
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PRECISION TUNING i
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
iree 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, Lid., and
J. D. A. Boyd. Application date,
May 26th, 1937. No. 496275.
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TUNING INDICATORS
’I‘HE 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-

MARCH gth, 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.

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., Lid. Convention date
(U.S.A.) June 30th, 1936. No.
497854.

00 00

HE  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., Lid.;
R. G. S. Godwin and E. L.
Mercer. Application dates, April -
7th and November 15th, 1937.
No. 496874. i
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LOUD SPEAKERS

INSTEAD of mounting the loud-

speaker diaphragm parallel with
the grille or opening in the
cabinet of a console recciver 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

(a)

(b)

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 1s bebind this

NEW LOW-PRICED MULLARD
CATHODE RAY OSCILLOGRAPH

for radio and television servicing.

FOR SERVICE DEALERS
“The GM3155 ot 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.

R PP ST

FILL IN AND POST THIS COUPON TODAY
Please send me a copy of “The GM3155 at Work”

= _ List Price £25

Addpess : with special net prices to service dealers

sesesnsaaenamaaaasaEYsRaiaassanaeasEBEaRaTaRTacsaasnasataTTaET S TSR RANRRSATREsRRRsRITES

MULLARD WIRELESS SERVICE (0. LID. v e

N

Covers
CONTINUOUS

fundamental
frequency band

from

95 Kc. to 40 Mc.

BRITISH MADE.

The ) J—— _?
WE are planning a fresh group of propaganda tours ALL-WAVE & L
which have proved so popular in previous years. y

You will remember the idea: Our engineer gives a
demonstration to our host and friends, and the host v0 - SC! l LATOR
offers hospitality for the night. Thus he hears our L

B T g A= iaye, 218 s Tate 1.

We ask for the privilege of inviting ‘a few friends Covers complete band from 95 Kc. to 40 Mc.

(say four) from our mailing list. Battery Model by six fundamental ranges. Extended to 8o

WE USE OUR LATEST TYPE OF DIAPHRAGM— 9 Gns. Mc. by harmonic calibration. - Directly cali-
THE LIGHT COIL TWIN ] (Gomplete with Batteries). brated throughout. Externally modulated,

internally moduiated, or R.F. signal obtained
WHEN CONDITIONS PERMIT ~ at will. Internal modulation is 30% at 400
c Required :—Mains (A.C, for preference), Aerial, Earth, and 10 Gns. cycles, the L.F. signal being available for
a corner for the Speaker. We bring our own set and records, | (Leather g‘g/r_r)yi"y Cas external use. Double attenuation enables
If interested, please write at once, especially if you represent signals to be varied from a few microvolts

A.C. Mains Model

DEFEFRRED TERMS~

a Radio Society. i 3
to so millivolts, with a fi tput of |

WILL YOU BE A HOST OR VISITOR ? iF mismsl? 5o ivolts, with a force output of 1 volt

(i the former, please advise distance to nearest garage.) e Write for fully des abac Leafien

HERE 1S A GREAT OPPORTUNITY
VOIGT PATENTS LTD ENJOY A «VOIGT "™ SPEAKER IN YOUR OWN HOME
'‘Phone ;: SYD 6666 A UNIQUE MUSICAL EVENING. WRITE NOW Sote Proprictors & Mannfacturegs :

The Automatic Colfl Winder & Electrical Equipment Co., Ltd.,

THE COURTS, SILVERDALE, SYDENHAM, S.E.26. kwmder House, Douglas Street, London, S.W.I. 'Phone: Victoria 3404/7.

l Regd. Office: 22, Castle Street, E.C.1. ‘l‘

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, 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 ; 268, 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 Tg&’ 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 guote 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
pr;ntte;s’ errors, although every care is taken to avoid
mistakes.

NEW RECEIVERS AND AMPLIFIERS
R

TELEPHONE: Holborn 4631.

ADIOC 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. 8ee our list of compoueuts, etc.,, under that head-
ing

* % *

CE 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, providini‘ 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 gramophoue pick-ur 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 £5/19/8 to clear.

¥* £ ¥
MMEDIATE Delivery Now Offered of

RITISHL Belmont 8-valve Plus Magle 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,
6J7 mixer, 6K7 LF., 6Q7 (DDT) delectign, 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, voiume and
on/off, combined variable tone control and selectivity
switch wave change plus gramo. switch, B8ize of chassis,
13lin.x10in.x3in.  Supplied complete with valves,
escutcheon, knobs and chassis bolts, but less speaker;
£5/19/6 each.

OMPLETE Receiver in Handsome Walnut Cabinet,
details as above, complete with speaker; £7/7 each.
e
ECCA 6-valva 3 Waveband 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, £37/3 each.

ALL Orders Post Free; enquiries 114d. stamp il reply
expected. Hours of business, week-days 9 a.m, to 7 p.m.
Saturdays 9 am. 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. £ ™ lale

9

ARVISTRONG

SELECTIVITY

NEW VARIABLE

MODEL A.W.125PP
12.V. S5-BAND ALL-WAVE
RADIOGRAM CHASSIS

12—550 continuous, €00—2,000m.

with R.F. Pre.-Amplifier, 2 |.F. stages with Variable Selectlv'ty
Manual R.F. gain control and 10 watts R.C. coupled Triode P.P

£17.17.0

output.

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

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, ¢/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 remitlances through the post except in
registered envelopes : in all such cases the wse of the
Deposit System 1s | ded, and the lope showld
be clearly marked ** Deposit Department.”

)& 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 1s 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/~ 1s 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 lliffe & 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 recelve so many enguiries 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.

BOOKS ON WIRELESS
‘Write for complete list to

llifle & Sons Ltd., Dorset House, Stamford St., London, §.€.1

W.w.1

6.5 to 3,000

NEW, ALL WAVE ©5 t2390
SIGNAL GENERATOR

il BRITISH
MADE

Model
60

—

A.C.
operated

The NEW 1939 ¢ Model 60" TAYLOR SIGNAL
GENERATOR is a truly remarkable instrument. l 0
It has a frequency range from 100 Kc to 46 Mc

tn six bands, directly calibrated — almost GUMAS
constant Output with low' Harmonic content. Low
Up to 509 Variable Internal or Externa! Modu- Deposit
lation and up to 5 volts at 400 cycles of good Easy
waveform for testing audio amplifiers. Terms

Complete with screened output lead. Available

FILL IN AND POST THIS COUPON NOW
ToTAYLOR ELECTRICAL INSTRUMENTS LTD,,
71/77a, Queen Victoria Street, LONDON, E.C.4

Please send me full details of the TAYLOR M
ALL WAVE SIGNAL GENERATOR. OPEL €0

Name,
Address. .

NEW RECEIVERS AND AMPLIFIERS

*
DEGALLIER'S.—See our advert, displayed on Inside
Back Cover. (8123

ARI’}!S;I‘RONG Television Sound Feeder Unit, Model
2/4.

HIS New Local Station Feeder Unit is Designed to
Receive, in addition to medium and long wavebands,
television sound within a 15-20-mile radius.

HANGEOVER from Normal to Television Band js by
Simple Wave Change Switching.

ADVANCE Details are Available on Application.

PR!CE, complete with- valves, £5/5,

TA£N]?ARD Unit, RF2/4, wlthout television sound;

3/3.

ARMSTRONG Range of High Fidelity Am{:llﬂers 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,

163

OMPLETE Range ot *‘New Era" Amplifiers,
C quality; 1%d. stamp for full lists. P ek

o L.C.R.S.,' 23, Lisle St., Leicester Square.

ARMSTRONG Co., 100, St. Pancras Way, Camden Town,
N.w.1. {8

[8176
AKERS 2 RF Recciver, with * Wireless World "
» Quality Amplifier and Baker corner horn speaker;
prices from £10; the best value in quality apparatus ob-
tainable.—Bakers Selhurst Radio, S8outh Croydon. {8156

UALITY Amplifiers, 8 watts undistorted push-pull
output volume and tone control, negative feed back
matshed energised speaker; £6/12/6, cariage paid. Sehd
for illustrated leafiet.—Radio Chassis Supplies, Balmoral
Paviiion Drive, Leigh-on-Sea. {8113

/12 To Clear.—New 1939 Meissner designed sh-
£12 button 9-valve _(octal). 5-band (6-2,0%0 mept?'es)
chassis, with 12in. auditorium speaker, unapproached
Meissner coil assembly, band spread, P.I. tetrodes, 10
watts, R.F, stage, 100-250 A.C.; order now from Radio
Marketing Co., 62a, Westbourne Grove, Loundon, .2,

(8173

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS, ETC.

VRIZONE Super Tuner Unit, 5-190 metres, ab:
4 brand new and unused, with diagrams; £3a .:flo":f?;‘f
—Freeman, 71, Ryland Rd., Birmingbam, 15. ' {8166

12~WATT High Quality Amplifier, 5 valves and recti.

fier, triode push-pull output, Vortexion heavy duty
transformer aund chokes, Parmeko_ high quality output
transfermer;. 8 gns.—Bond, 30, London Rd., Morden
Mitchbam 3051, (8148

*“ Radio Data Charts,' A Series of Abacs Post free 410
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CAR RADIO

EALERS.—Don’t buy;- hiring pays better.—Parker
7. Sound Equipment, 30, Goulden Rd., Manchester, 20.
Didsbury 3136. . © [8108

" A RVIN ™ 6-valve Buperhet, long and medium wave,

illuminated steering column controls, listed 18
gns.; 7 gns.—Broad, 137, Grange Rd., King's Heath.
Birmingham. [8130

AR Roof Aerials, improved type, chromium plated,.

17/6 complete; vertical® telescopic type, 12/6; AmeTi-
can undercar aerials, single dipole, 9/6; De Luxe twins,
rubber covered, 20/- pair; carriage paid.

IRELESS 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 iriend to it and get it repaired

quickly, and at reasonable cost; all makes overhauled; .

free quotationms.—Scott-Sessions Co., Car Radio Depart-
ment, Exchange Works, Muswell Hill, N.10. Tudor
4101-2. {7498

USED SETS FOR SALE
MONODIAL

ONODIAL Radiogram, less pickup ahd motor, 6W,
separale high fidelity speaker, spare valves, parts,
recently overhauled; clear lot £5/5.—Kingsley, 12, Cedars

Rd., Beckenham. {8149
PHILIPS

PHILIPS Very Latest 8.W. Receiver, 362A, enthusi-

astically reviewed, cost £21, nnmarked; £14.—Lownds,

The Cottage, Old Lenton, Nottingham. [8154
SCOTT

TWO Receivers, less cabinets.

COTT 15-valve Receiver, complete 13 to 550 metres, no
breaks, first rate SW  performance, one owner, cost
£95; accept £27/10.
COTT 23-vaive Receiver, complete with 3 speakers;
vernier dial, excellent condition, as new, cost £145;
accept £45.

‘A ND Other First Class Tiaded-in Receivers for Sale;

best offers.
THE KEATES:HACKER Co., Ltd., 91-93, Bishopsgate,
London, E.C.2, (8147

EXCHANGE OR WANTED

- ANTED, Sound Sales ““6° or D.X. Plus tuner.—36.
Vgreker Rd., W.14. (8150

ANTED, W.W. push-pull Qnaliti\; Amplifier. - Ains-
cough, 46, Elm Avc., Upton, B'head. (8138

“7 ANTED, Haynes Super Taner Unit,: with 6-watt am:
plifier, speaker mnot essential.—37, Cranborne Rd.,
Potters Bar, Middlesex, (81563

| PUBLIC ADDRESS
Vv

VORTEXION P.A. Equipment.
IMITATED, but unequalled.

WE Invite You to a Demonstration.

1 WATT Dance Band Amplifier for A.C.-D.C., com-

plete in case Wwith moving-coil microphone and
speaker; £12/12. s
1 ~_2 -WATT Amwplifier, 30-18,000 cycles, Inde.

s ) pendent mike and gram., inputs and con-
trols, 0.037 volts required to fuil load, output for 4, 7.5
and 15 ohms speakers or to specification, maudible hum
‘Jevel; 12-volt car battery and A.C. mains model, 12 gns.;
A.C. only model, 8% gns., complete, as reviewed by " Wire-
less World.”

VENTILATED Steel Cases for Above; 12/6,

= Watts Portable Amplifier, in case, with
15 2 O Collaro motor and Rothermel Piezo pick-l;:);
£14.

50-WA'1"1‘ Output 6L6s, under 60-watt conditions. with
negative 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 transiormer matching 2-30 ohms im-
pedance electronic mixing for mike and pick-up, with tone
control, complete with valves and plugs; £18.
OMPLETE in Case, with turntable, B.T.H. Piezo
pick-up and shielded microphone transformer, £20.
8 -WATT Model. with negative feed back; £25 com-
plete. =
12 O-WIATT Mcdel, with negative feed back; £40, com-
plete.

25 O-VOLT 250 m.a. Full Wave Speaker, field supply
anit; 29/-, with valve.

ALL P.A. Accessorfes in Stock.

ORTEXION, Lud., 182, The Broadway, Wimbledon.
S.W.19. ’'Phone: Lib. 2814. {7951

TUALITY Amplifiers and 'Microphone Equipwents for
Q Hire. or Permanent Installation.—Harmony House,
116, Cambridge Rd., Southport. (8134

- A LEXANDER BLACK, Ltd.—Consult us on sound in-
A stallations; temporary or permanent; booklet on
request.—55, Ebury St., .8.W.1. Sloane 6129. {0597

UBLIC Address Contractors Can Hire P A. Vans,
_ Joud-speakers; microph and equiy ts of " all
types from Hire Dept., Grampian Reproducers, Ltd., Kew
Gardens, Surrey. Tel.: Richmond 1175-6:7. ‘10618

4 \

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
Jucid 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. 4
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 Vilve Short-Wave Screen Grid and Pentode Kit 58/6
PREMIER BATTERY CHARGERS. Westinghouse
Rectification. Complete. Ready for use. To charge 2 volts
at 4 amp., 10/~ ; 8 volts at § amp., 16/8 ; 6 voits 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 Transformoer, 6/-. Table Mike Stand, 7/6.
U.S.A. VALVE HOLDERS, 4, 5, 6 and 7 pm, 64. each.
Octals, 9d.

CERAMIC U.S.A. VALVE HOLDERS, all fittings, 1/- each.
PREMIER S.W. H.F. Chokes, 10-100 metres, 9d. each.
Pie-wound, 1/6 each. Screened, 1/6 cach. -
SHORT-WAVE COILS, 4- and 6-pin types, 13-26, 22-47,
41-94, 78-170 metres, 1/9 each, with circuit. Special
sct 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, 39.
PREMIER Short-Wave Condensers,all-brass construction,
with Trolitul insulation. 15 mmf., 1/6 3 25 mmf., 1/T ;
40 mmf{., 1/9; 100 mmf, 2/~; 160 mmf., 2/3; 250.
mmf.. 2/6. . . A N i
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 couniry 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. Tvpes, AC/HL.,
AC/L, AC/SG., AC/VMSG, AC/RH.P, AC/
V.H.P, AC./P., and 1 watt D.H. Pentodes, all 4/6 each.
A.C/Pens., 1.H., 5/6; AC/P.X.4, 6/6; Oct. Freq.
Changers, 8/6 ; Double Diode Triodes, 7/8 ; Triode

ex. Freq. Ch.,, 8 ; Tri. Grid Pen., 10/6 ; 3}-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
Rectifiefs, 5/9 each.

Matchmaker Universal

Modulation Transformers
Will match any modulator to any R.F. load. 50 watts,
17/6 ; 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, 1376 ; 10-15 watts, 17/6 ; 20-30 watts, 29/6.
Send for full details.

PREVMIER 1939 HIGH FIDELITY

. AMPLIFIERS
A NEW COMPLETE RANGE OF 7 HIGH FIDELITY -
P.A. AMPLIFIERS FOR A.C. 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. 8-, 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 svstems
have 3 input channels. The built-in Pre-Amplificrs
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.

Completel
Kit of Parts Wired amg
with Valves.  Tested.

3-watt A.C.-Amplifer
3-watt AC./D.C.",,

£2 0 0 . £215
£2 0 0 £2 15

cocoso

B-watt A.C. - £5 65 0 £6 0
8-10-watt AC./DC. ,, .. 2410 0 £5 6
15-watt A.C. & .. £615 0 £7 0

Black Crackle Steel Cabinet 15/~ extra.
PREMIER 10 watt C.W. TRANSMITYER for A.C/D.C.
mains, 7 mc. Xtab Controlled. Complete with Xtab,
valves and meter, £4-4-0
BIAS CONDENSERS 6 mf., 50v., 6d. 50-mf. 12v.,, 1/
25 mf 25v., 1/~ ; 50 mf 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 Branth is moving from 165 o 469, Fleat
Street. You are invited to inspect the many BARGAINSat
“our CLEARANCE SALE—NOW ON
at 165, Fleet Street, E.C.4. Cailers only.
Have you had our 1939 Catalogue, Handbook and
Valve Manual? 90 pages of Radio Prwe 6[1
Bargains and Interesting Data. .

PUBLIC ADDRESS

PORTABLE P.A. Mobile Qar Amplifier, push-pull, §
valves, new and ‘coniplete with Exide 6-volt accumu-
lator, “F.I” 11 gns. PM, horn speaker, D104 crystal
ml.cmphn_)ne on chrome staad, 6ft. folding, 500 yds. range;
suit gohce‘ or fire car or A.R.P. warden; demonstra‘ion
anywhere in London, cost £36; bargain offer, £25 lot.—
Freds' Radio Cabin, 31, Renters Ave., Hendon Central,
N.w.a. {8174

NEW MAINS EQUIPMENT

VORTEXION Supply G.P.0, B.B.C., LPT.B. Why
not you?

LL - Models Super Shirouded, primaries screensd and
tapped, 200-250v., fitaments C.T.

ANY Model Fitted 5v. or 6.3v. Filaments, il Required.

50 0-500 "150° m.a., ‘4v. da., 2.5a., 4v. 2a., qv. 2a;
4v. 2a., 35/-; 400 or 350v., sume price.

50 -0-500 120 m.a., 4v. 4a., 4v. 2.5a,, 4v. 1-2a., 4v.
1-2a.; 28/-; 400v or 4S50v., same price.

425-0»425 150 m.a., 4v. 810a., 4v. 2.5a., 4v..1la.,
4v. la., 32/-

35 0-0-350 120 ma., 4v. 4a., 4v. 2.5a., 4v. 1-2a., 21/-;
with extra 4v. 6a., 25/-.

35 0—0~3507. 75 ma., 4v. 2.4a,, 4v. 1-2a.; 18/
2500-2501. 60 m.a., 4v. 24a., 4v. 1-2a.; 15/

A'UTO Transformers, 100-120 to 200-240v.. 80 watts,
11/-;. 120 watts, 14/6; 200 watts, 21/-; 250 watts,
25/-; 300 watts 28:/-; 500, watts, 47/6.

“I.W. Q.A. Output Transformer; 21/-

MICROPHONE Transformers, in heavy magnetic
shielding; 12/6.

CIIOKES.«—SOh. 60 m.a., 7/6. 7-13h. 120 m.a., 12/6;

3¢h. 150 m.a., 15/-; 25h. 150 m.a., 21/-
TRANSFORMERS and Chokes to Any Specification.

CAIII Battery Charger, 6 and 12v., 1% to 2 amperes}

30/- ocomplete.

VORTEXION, Ltd., 182, The Broadway, Wimbledon,
London, 8.W.19. Telephone. Liberty 2814. [8172

ANTALUM for A.C. Chargers, HT, and L.T.—Black-
well's Metallurgical Works, Ltd., Garston, hLiverpool

(7263
CABINETS

A CABINET for Every Radio Purpose.

CONVER’I‘ Your -Set .into a2 Radiogram. at Minimum
" Cost; surplus cabinets from noted makers under cost
of manufacture (undrilled), 30/- upwards; motors at
wholesale prices.

1 FIT-A-GRAM ** Cabinet, 31x17X%15; 21/~

UNDRILLED Table Console and Loud-speaker Cabinets

from 376. 1
INSPECTION Invited; -photos loaned to. country cus-
tomers.
. L. SMITH and Co., Ltd., 289, Edgware Rd., W.2,
Tel.: Pad. 5891. [oass

RAND New Radiogram Cabinets (undrilled). §5/-;
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.

.C-.-—A‘C. Convertors, motors, all voltages, for sale and
D wanted.—Easco, 18w, Brixton Rd.. 8:W.9. {0558

11, Types of Rotary Converters, electric motors. bate
A,At,ery chargers, petrol electric gemerator sets, etc.. in
stock, new and second-hand.

C.-D.C. Conversion Units for Operating D.C. Re-
A ceivers from A.C. Mains, 100 watts output, £2/10;
150 watts output, £3/10.

ARD, 46, Farringdon 8t., London, E.C4. Tel.:
Holborn 9703. (0518

¥ E.C. Rotary OConverter. 200v. D.C. to 200v. A.(}.,
(I- 200w., with filter in steel cabinet; £5/10.—Morris,
‘Theatte Buildings, Shrewsbury. (8171

RECORDING EQUIPMENT
MOBILE Recording Truck.

PPORTUNITY Occurs to Purchase, cheaply, complete
O mobile recording truck with-own power unit, 220
volts A.C.. 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.—lm-
perial Sound Studios, 84, Wardour St., London, wi}ilss

LL Recording Discs and Materials in Stock; tracker
A units, £4/7/6; recording motors. £3/17/6.—Write
for further details, Will Day, Ltd.,, 19, Lisle St., \‘{02925

IVERPOOL Sound Studios, 83a, Bold St, Liverpool.
—Personal r ings from 3/6; amplifiers, micro-

ALL POST ORDERS TO : Jubilce Works, 167, Lower
Glapton Road, London, E.5. Amberst 4723,
CALLERS TO :—Jubilee Works, or 165 Fleet Street,
E.C.4. Central 2833, or 50, High Street, Clapham, 5.W.4..

\ Macaulay 2381. ,

hones, recording motors and trackers, blank discs, etc.

} [7964
NEW LOUD-SPEAKERS

AKERS New Corner Horn Speakers are in Demand;
B every music lover interested in quality reproduction
should write for details to the Pioncer Manufacturers. of
Moving Coil_Speakers, Bakers Selhurst -Radio, 75, Sussex
Rd., South Croydon. [8157

‘“ Foundations of Wireless,'" Second Edition. 4s.6d: net. -Post free 4s. 1id.



-4 ADVERTISEMENTS.

THE WIRELESS WORLD

MARCH 9TH, 1939.

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 |5/-.

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.5. 50 watt Amplifier
Incorporates the latest dual
Thermionic Input circuit, also
independent tone contro! and
anode current meters.  Surely,
we are entitled to say :—

| WHAT VALUE

Specified by Ik~ the Experts

MARLBOROUGH RD., (Contractors tothe
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? 19

See that FLUXITE is always by you—in the house
—garage—workshop—wherever speedy soldering
isneeded. Used for 30 yearsin 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, 7/8.

Write for FREE BOOK on the art of “SOFT *»
SOLDERING —and ask for leaflet on CASE-
HARDENING STEEL and TEMPERING TOOLS
with FLUXITE.

7,

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 pul Fluxite
on the soidering job instantly.
A little pressure piaces the
right quantity on the right spot
and one charging lasts for ages.
Price 1/6, or filled 2/6.

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD., Dept. W.W,, DRAGON WORKS, BERMONDSEY ST., S.E.1

i IN Stock.

FLUXITE|

‘“ Radio Laboratory Handbook.*

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

OLAS, for 6/11; G12's, 47/6; .. stamp for lists.—
Shippers, 18, Corporation St., Manchester. {0606
AUXHALL.—Rola G12 P.M. speakers, 62/6; Rola G12
energised, 50/-; with transiormers, all brand new.
AUXHALL.—Rola P:M, speakers, 8in, 14/9; 10in,
19/6; Rola energised 2,500, 8in., 12/6; 10in., 17/6.
AUXHALL UTILITIES, 163a, Strand, W.C.2.
O7gr " Denny's,” the booksellers. 8end for free
list. [8161

1\/ AGNAVOX Duode 33, field 1, 250 ohms., perfect, few
hours use only; 4 gns.—Bourton, Wellsway, Bath.
18146

[ Speakers from 5/6 each, P.M. and energised
03000 4is. to 14in., including several Epoch 18in
—8inclair Speakers, Alma Grove, Copenhagen 8t., l[\OéQO
BAKERS Offer a Number of the Famous Baker Super
Power Speakers at Halt Price; as solely spemﬁed for

the “ Wireless World ” A.V.C.. Straight Four Quality Re.
ceiver.—Bakers Selhurst Radio, South Croydon, [8188

LOUD-SPEAKER CONVERSIONS

INCLATR SPEAKERS.—For conversions of all makes
and types; advice given.—Alma Grove. Copenhagen
St., N.1. [c593
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. [8169

TRANSMITTING APPARATUS
BIGGES’I‘ Value in Communication Receivers.

0 HAI.LICRAFTERS Champion ” 10 Metre, perform-
ance far ahead of receivers at twice the price.

DESPATCHED to You Perfectly Aligned and Adjusted.
H.P. terms.

RADIOGRAPHXC, Ltd., 66, Osborne 8t., Glasgow,
1. 8143

5N1.—The recognised distributors for amateur equip-
ment, National R.M.E., Thordarson,  Hammarlund,
McMurdo, Hallicrafters, ete.; send 1l4d. stamp for cata-
logne.—G5N1 (Birmingham), Ltd., 44, Holloway Head,
Birmingham. [0531
.C.8. RADIO, specialists in short-wave apparatus,

communication receivers, including Hallicrafters;
Natioral and R.M.E. transmitting equipment, -valves and

components.—Send for- free catalogue to A.C.8. Radio,
16, Gray's Inn Rd., W.C.1. Holborn 9894-5. G2NK,
Technical - Manager. {0550

VALVES 2
ANDERSON.
ALL Types of Awmerican Valves, first grade; 5/- each.

NDERSON, 34, Wadham Ave., Walthamstow, Londoni,
E.17. Tel.: Larkswood 1574. (8152

MERICAN Valves Means Radiographic, Ltd.
licensed in cartons,

Each Post Free any Popular Type,

R.C.A.

4/__ Each Post Free any Octal Type.

R.C.A, Ken-Rad, Raytheon, Nat. Uniotl;
transmitting tubes all makes,

TRADE Supplied at Right Prices.
RADIOGRAPI{IC, Ltd., 66, Osborme  St., Glasgow,
C.1. (8144

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.
SENDJor Lists of These, and also electrolytic condensers,

line cords, resistances, etec.

HAS. F. WARD, 46, Farringdon 8t., London, E.C.4
Tel. : Holborn 9703. [0452

2/6, American Valves; Octals, 3/-; all types; postage
extra.—8warbrick, Dryden Rd., Fleetwood. [8142
PECIAL Offer.—~American valves in makers’ cartons;
all types, 3/- each; octals 3/6 each, postage extra.—
Metropolitan Racio Service.
AMERIQAN Valves, first grade, in all (yxes; trade
supplied.—Metropolitan Radio 8ervice Co., 1021,
Finchley Rd., N.W.11. Speedwell 3000. (0436

ALL Types of British Non-ring Replacement Valves,
AC., AC./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

—R.C.A. American _valves, 50 popular types; al
2/9 National Unpion, Hytron; also British pnon-:i:;;
valves; cheapest in Britain; %d. stamp for revised lists.—
Shippers, 18, Corporation St., Manchester. [0607

TEST EQUIPMENT

COMPLETE Range of 3in. Oscilloscopes from 4 gns.;
stamped envelope brings full details by return post.
e L.d.R.s.," 23, Lisle St., Leicester Square.
[8175
ADIOMETERS All-wave Tester, latest model, £4/17 /6;
Ferranti 0O-lm.a. rectifier, instrument, £1/7/6;
0-100 m.a. D.C, 18/-; Weston 0-2m.a., 19/-—Grigg, 70,
Peel Rd., Wealdstone, Middlesex, {8155
PHXmO Valve Tester (Made by Well Known Manulac-
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

h INSLE.
‘Phone: Stamford Hill 2907. [8090

Price 8s. 6d. net.

EARPHONES »i7/i
/ﬂﬁeyueﬂl’)/' reSPO”.fe
/f 50/8000 c/s!

HESE new High Fidelity Earphones pro-

duced by Marconi-Ekco (manufacturers of
electrical measuring and testing equipmentalso
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
defectivehearing),for engineers’sound monitor-
ing and for medical
purposes, they stand
supreme.

SPECIFICATION : kxtremely
high sensitivity; Input Im-
pedance 22 ohms ; Maximum
Input 300 milliwatts; Fre-
quency characteristic + 10
dB from 100 to 6,000 c.p.s.;
Weight 6 ozs. earpiece only,
16 ozs. double earpieces with
band.

Double carphones with head-
band, £9.0.0. Single earphone
with mowlded handle, £4.4.0.
Write for full details and copy of ¢ Wircless World ”* report, to

MARCONI-EKCO
INSTRUMENTS LTD

Electra House, Yictoria Embankment, W.C.2

 TERMINALS

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.

S

CONNECT
WITH CLIX

The PANEL TERMINAL Hustrate d

is a- general-purpose model with 2 BA stem,
two locknuts, wiring slot and hexagonal shoulder
to ensure rigid mounting. Supplied ‘in Red
or Black with usual engravings. Price @ dl. each.

EL[1 X

British Mechanical Productions Ltd.,
79a, Rochester Row. London. S.W.1.

GINEE ]
E“ARE U EARNI!{%S .
LESS 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 thln%;eit explains the Services of
our unique Appointments Department; outlines Home-

Send for Clix Radio
and Electrical Cata-
logue. Post frec.

Study Courses in all branches of Civil Mechanical,
Electrical, Motor, Aero, Wireless, “ Talkie,’} Engineering,
gus}‘l:duég Govt, Employment, ete., and gives details of

8¢, A,

I.C.E,,AMLE.E,A.M.ILMech.E,AMILAE,
AMIWT., AMIRE.,, G.P.O,
MATRIC., and aii Exams. We Guarantee
—*“NO PASS—NO FEE.”’ Whethcr you be
&0 old hand or s budding apprentice gl this
Look to-day. FREE and PO3T FREE
BRITIBE INSTITUTE OF ENGINEERING
TECHNOLOGY.
387, Shakospeare House, 17710, Streilord
ace, London, W“.

Post free gs.
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NEW COMPONENTS

ANGLO AMERICAN RADIO (and MOTORS), Ltd.
I\,IEISSNER 1939 Products,
JUST Arrived.

47/6.—Ncw B-Bntton push-button tuner, can .be-

make, 2 or 3-gang mains or battery, only three wires
to connect to top of gaug condensers; the best push-button
tuncr_the United States has produced; order now for
immediate delivery; full instructions in each carton; ten
minutes to fix.
£12/1 0.—-Meissner 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,” acd ‘‘ manual stand-by’; in fact, makes your
QS0’s 100%.

£10/17/6 A1 veve tunine unit

IIE 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
coiis for each band, low loss bakelite forms, align-aire
trimmers, 6-gang shorting switch, Meissner quality pre-
cision 3-gang vartable tuning condeunser, illuminated oblong
dial, fully calibruted 5band scale, completely mounted
on rigid. crackled steel chassis, all components carcfully
mounted and_ including all resistors, by-pass condensers,
coupling condensers and A.V.C. network associated with
the R.F. mixer and osciliator 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 distribnting agents of
Meissner Manufacturing Company of U.8.A.
NGLO-AMERICAN RADIO. (and MOTORS), Ltd.
(Dept. M/6), Albion House, New Oxford St., Lon-
don, W.C.1. 'Phene: Temple Bar 3231. [7643
RADIO’ComponentR, all makes in stock; complete range
of Bulgin and Eddystone short wave parts; American
valves specialists; all goods cash with order; post freej
established 20 years.—C. Noyes, 163, Bhepherd’s Bush
Market, London, W.12. (8137

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

TELEPHONE: Holborn 4631.

RAD!O CLEARANCE, Ltd., 63, High Holborn. W.C.1,
by offering brand new Treceivers und components, etc.,
maintain their reputation as the leading Maii Order House
for surplus radio. See qur bargains in Receivers under
 New Reccivers” heading.

* % %
B.I. 25 MId., 25-volt, wire end tubulars; 6d. each.

B.I. 4 Mid., 200-volt, wire end tubulars; 10d. each.

* X *
PLESSEY Rotary Switches; make and break Yaxley type,
18 contaet; 4d. eac

PLESSEY Rotary Switches

make and break Yaxley
type, 6 contact; 3d. each,

* # ¥
"UGE Purchase Plessey Mallory Electrolytics, at the
iollovi:ing §pccia1 prices.

8+4+4+4 Mid., 570v. working, 44 mid. 300v. working,,
metal case, size 2%in. X1lin x4%in., common nega-
tive; for E.M.L replacements, etc.; 3/- each.

16+8 mid., 470v. working, can ncutral, common ncga-

tive; 2/2 each.

8+l2+2 Mfd., 500v. working, +2 mifd., 250v, working,
cardboard type, wire ends, common negative; 2/

each.

2 Mid., 456\'. working, can type, can negative; 1/6
each.

16 Mifd., 475v. working, ditte; 1/6 each.
16 Mid., 475v. working, can’ ncutral, separate nega-
tive; 1/6 each.

8'+B+2—'{-1 Mid., 450v. working, cardboard type, wire
ends, common negative; 2/3 each.

‘ MTd., ab0v.. working, +16 mfd., 350v. working, can
8 type, common mnecgative; 1/6 cach.

Mfd., 450v. working, +16 mid., 350v. working, ditto,
1/6 enclg. {Neutral, can common _negative.)

Mid., 450v. working, 44 mid., 450v. workiag, common
negaﬁve;-cardboard;&{g each. HER RN Y

6 Mfd., 450v. working, can type; 1/- each.
‘- Mid, 350 working,- can type;>1/5 each.
6~0 Mid., 150v.. working, can type; 1/« each.
50 Mid., 12v., wire end tubulars; Sd. each,
25 Mfd.; 3-volt working, tubular, wire ends; 6d. each.

* ¥ Kk
YAXLEY‘Typc Switches.

YPE No. 1587, 2 pole, 5-way, 4.bank, 9%in, overall
length, lim. shaft; 2/6 each, .
75, 4 pole, 4-way, 3 bank, 6%in. -overa]l

PE -No.- 15
length, 1%4in. shaft, 2/ each, .
YPE No. 3077, 2 pole, 2 bank, W/C and R.G switch,
T ain Coverall length.” 1in: shaits 176 each: -

RADIO Clearance Bargains, Continued in Third Column.

*“ Wireless Direction Finding," Third Edition,

affixed to any superhet or T.R.F. receiver, any. -

Five Minu& es of
Horse Sense on
Rerials . . . .

EFORE the introduction of the Belling-Lee

‘SKYROD ’ Aerial System the problem of

aerial design had been sadly neglected. An
expensive set has béen 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
—jyou 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 * Acrial System. ' f
Erected high above the ‘ fog’ of inter- IV

ference surrounding the house, it picks ;
up clear, undistorted signals and conveys i
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-
strage, to-day.

1 The BELLING-LEE.

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.

( Beliing & Lee Led., Cambridge Arterial Road, Enfield, Middx,

S —————

k.

Price 255. net.

COMPONENTS-—SECOND-HAND,

CLEARANCE, SURPLUS, ETC.
RADIO CLEARANCE, Ltd, contioning bargaihs in
; components, etc. 1
= % *

H.’I;./l\llibrators,-s-pin type with base; 12 volt input;

OLA P.M. Moving Coil Speakers, 7%in. cone, Universal
transformer; 12/6 each. i

WEARITE Smoothing Chokes, 150 m.a., 40 Henries,
500 ohms, mted_wire ends; 10/6 each.

“7EARI'I'E Smoothing Chokes, 80 m.a.,
500 ohms; 7/-.

RADLEY Ohm Volume Controls, wire wound, with
switel, 6C0,0C0 chms, 8d, each.

30 Ilenries,

ENTRALAB - 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,
* ¥ ¥

LlSSEN L2D. Valves, brand new, boxed; 6d. ecach.
LISSEN B2 Valves, brand new, boxed; 1/- cach.
LISSEN B230 Valves, brand new, boxed; 2/6 each.

B
OLAR N.S.F. 1 watt Resistances, all size to 2
meg; 3%d. each, 3/- dozen. L
GRAI{_AM FARISH Ceramic-Short Wave Valveholders,
4pin only; 3d. each.

6 %
PECIAL OHer Plessey Slow Motion Drives.

TYPE 1841 1_125, size of dial 5in.. square, dual 'spccd
friction drive, two bolt fixing; 2/- each.
YPE 1393, size of dial 4in.x5in.. single speed frictio:
drive, two bolt fixing; 1/10 each. . g 3
YPE 1510, size of dial 4in.x5in., singl two!
it fixing; 1/10 each. » NIFEed, v
YPE 2077, clock face dial, two-speed, separate in-
dicators, 'size of. dial Sin,x5in, two bolt fxing' to
chassis (hour and minute band type); 4/6.

YPE 2806, friction drive, sipe of dial Bin.x3in., over-
T all height 8in.; 2/- eac’h. 1F . S
TYP_I'} 1825, single speed friction drive, two bolt fixing,

size of dial 5lin.x13jin.s~2/- each. 1

ALL The Above With Plain Unprinted Scales Only.:

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

BULGIN D.P, S.T. Twist Switches; 1/- each.
only,

ERIE. 500,000 ohms voluma, controls, = with’

switches; 1/6 each.
LL Other Lines Previously Advertised Still Available.

T
ALL Ordetrs to thebl\’alueb:f 5/--Post- Free, under this
amount reasonable postage must be ipcluded; c¢.o:
arders” will be definitely- refused for valuen of less th-ﬁl
5/~;~enquiries 1td..stamp il reply expected.- Hours of
business, week-days. € a.m. to 7 p.m.; Saturdays 9 a.m.
toe3 "p.m. Postal rates as” above apply to the United
Kingdom only. orders for Ireland and abroad” must
h(lc!ude sufficient postage to cover whatever the 'value
of same.

ADIO CLEARANCE, Ttd.,, 63, High Ilolborn, W.C.1.
Telephone : Iolborn 4631, [8170

CONDENSERS! Bargains!

TUBULARS,A non-induetive, 300-400 volts working, 0.5
mid, 4d; 0.1, 0.05, 0.02, 0.006, 0.005, 0.001, 3d,

RIEQ;JSI%N'I‘ZIT]&OTrimmers, 30 mmid.,, 3d.; 2x100,
X , 2% , 6d.; Paxolin, 30 mmid., 2d,;
mmfd., 3d.; 220 mmfd., 3d. b
BL@S 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.
ROWN and WELCH, 371a, Green Lanes, Palmer's
Green, N713, (8145

PREMIER SUPPLY STORES.,

PLEASE See Our Displayed Advertisement on page 3.
““loass

LOND_ON'S CENTRAL RADIO STORES.

HUGE Success of Our 2/6 Parcels of Surplus Com-
ponents (51b.). * Amazing vilue,” writes one cus-
tomer. * Please repeat,’” writes another. Each parcel
guaranteed to contain 10/- worth useful parts, i.e., coils,
érinl;mers, condensers, odds and ends, etc. Ideal for
ealers.

.J. Resinolcil Filled Rolled Foil Condensers, low loss

2. stand off insulated solderirg lugs, metal cased, tested

at 1,500 volts, 450 volts working D.C., capacity 4 mid,
1341i. x2in. x3%in.; price 2/9 each.

8 Abave, but 0.1 mfd., 3,000 volts test, 1,000 volts
pworking size 134in.x1in.x33in.; price 1/ each.

N E -
HILIPS Mains Transformers, 250v.-0.250v., 80 m.a.,
100-250 volts primary, .4v. 2a., 4v. 5a. C.T., with
fixing brackets, 4/3. i
SPECIAL Bargains for ‘Callers.

ONDON'S CENTRAL RADIO STORES,. 23, Lisle St.,
Leicester Sq.; London,”W.C.2. {Gerrard 2969.) {8178

Post free 255. od.
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=SOME METERS—

HIGH-GRADE Urdpivot Instrumenta for Lab. work. Model K, 60-0-60.
alumin, case with thermo attachment. Two Type K ditto, mahogany
care, Camnbridge Induction Micrometer Unipivot, Model L, mirror scale
0-120, twa shunts and vibrator, £7/10/-. Canbridge Unipivot Test Set,
Type U, 7in. mirror scale. Reads 1/10 milllvolt to 1,000 volta nnd
§ microamp. to milllamps, ete. With shurnts for vse us galvo. Cost £20.
8ale £9/10/-.
Portable Bub-Standard Moving Coil Meters, mirror scale, C.Z. ammeters
5-0-3 u., reads to 1/10 amp., irf"screened case, 7in. % 7in. X 34in. unused,

30/-.

MIRBOB GALVOS, Reflecting Beam, by Paul Gambrell, Sullivan and
Tinsley, £3. Standard Res. Boxes and Univer. 8hunts, from 15/-.
23in. panel Ejectrostatic meters to 2,000 voits, £2. 60,000 volts, £4710/-.
Two Luboratory Table " Kelvin ‘Electrostatic antmeum 100 to GO0
volts, large scale, 70/-. Vertlcal Electrostatic Voltmeters to 60,000 volts,
£ =

MICRO-AMMETERS for Valve Voltmeters, ete.,
0 to 50 microamps full scale. 50 mV. moving coil,
fiugh panel, 2iin. dial. Reads direct »ignal
strength on crystal, 1,000 ohms, 40'-. 8ee
Wireless World ™ report.

Weston Model 454, Central zero 1 to 15 amps,,
pol. mag. dewd beat. Flush, panel 2}in. dial.
Sale price, 5y-.- Weston. 0 to 30 4
coil milliammeters, 17/6; 05 m.a., 17/8.
Hoyt CZ mov. coll millismmeters, 23-0-25 m/x.,

DIX-ONEMETER 50 Range Test Set. Wi
measure 0-100 millivoita to 2,000 volts and 25 microamps. Lo 20 amps,
Dix-onemeters are now only 55/-. This is a remarkably amall price for a
meter worth €10 In comparison with others. Latest model. Mirror
Double Seale, Moulded Base. The. finest Precision Multi-Meuasuring
instrument j» the DIX-ONEMETER. A de Luxe Mcler in Case, only
B5/-. Multipliers, 8 6 each. Radio Outfit Test Set, complete in Case
with five Multipliers, £4:10/-.
SUPREME SERVICE TESTER, D.C./A.C. for any circult. any valves
moving coil meter selector ecircuit l\vl!ch, tenk .case. A ten‘gulpen cet
for £5/17/6. Guaranteed.
ELLIOTT & E.E. No. 108, with moving-cot meter and graded Rhco,
37/6. Bilvertown astatic horizontal Galvos, jewel pivots, 7/-.
meters, all rangea to 20 amnps., 7/f=.
If you have Resistances to measure you wiil find a Standard RESISTANCE
BOX of great use. Terted and guaranteed to G.P.O. standard. We have
a few left. 1,000 ohms, 4,300 chms, 8,000 ohns, 12,400 ohms. Cheap.
MEGGERS AND OHMMETERS. Evetshed Bridge with decade res. box
10,000 ohms. Meggers. 100 volts, 250 volte, and G600 volts, and small
MBG for D.C. majns. N.C.8 Ohmer, 500 volts to 20 megs. Ev. Edg.
Metrohm, 250 volts 01 to 20 megs. Bllvertown
Portable Test Het, Bridge type 001 ohm to

1 meg.

FOCOMETER. Lens Calibrator for teeting focal
length of I.ens, with microscope stand, fine adjust-
nient. Cost £30. £7/10/-.

DIX-MIPANTA VEST POCKET TESTER. A
wonderfully versatlle moving-iron  multirange
meter for service on A.C. or D.C. jobs. No pro-
jecting terminals. THREFE ranges of volts: 0-75,
0-150, 0-300. Used for MILLIAMPS, reads:
12} m.a. and 75 m.a. In black bakelite case.
Measures only 21lin. by 2}in., with pRir of test
leads aud plugs. Leaflet * N °° gives full information, 19/8.
MILLIAMMETERS.—8 mfa back of panel fllum-
inated milliammeters. B8keleton type, 970 ohms
D.C. with plauin scalc and Iin. needle with mica
panel, back Iamip and bracket. Great bargain at
39 post free. Bulgin Midgets, 8 mla, 6/-.
ﬂll:lm. 1%in., 10 m/a, 8/8. 2,000 meters to select

mGH FREQUENCY AERIAL RADIATION
METERS —Ftat panel, 2{in. dial, Hot wire,
0-300 m/a, 7/6; 0 to 2 amps., 12/6; 0 to 24
amps., 12/6. 3in. dial dltbo 0- 4nmps 21/-. Panel
4in, dinl, 3 amps., £1/10/- ; 7in. dial, 2 to 15 amps., £1/15/-.
D.C CURRENT RECORDERS I\.xldcr Chart Recording Ammeters, wall
ype, 0 to 5 ampa., moving cuil. Shunts to other ranges. 12-hour drum
clock, £€510%-. Time Switches, 1 amp. to DGO amps., 48 hours and
15 days.
MORSE INKER Tape Btrip Recorders; poriable or table. Cheap.
Wheatstone Strip Hand Peiforators, 15¢-. Paper Tape for Morse and
‘Wheatstones, green or white, 6d. reel. Brass Tape Reels in mahogany
case, 2/8.
TELEPRINTER TELEGRAPH.—G.P.O0. Model for Typewriter trans-
mniseion, Electrically operated, in new condition, beautiful work. Cost
£50.  Bale, £4.

PARCELS of useful oddments for the Experimenter
who wants a junk-box of Cuils, Magnets, Wire, Chokes,
Condenser, SBwitches, etc., muatly ex-W.D. patts worth
a lot more than 10 lba. 7/=, or 7 lbs. for 5/-, pust frec.
British Isles oniy.

Dynames, Alternators, Rotaries and Motors all Sizes.

Send for Radio-Electrical-Scientific Ilus. List “ W,” Free.

ELECTRADIX RADIOS,

218 UPPER THAMES STREET, LONDON, E.C.4,
—— Telephone : Central 4611

Q.C.C.Typess
FREQUENGQCY
CONTROL UNITS

(As specified by “The Wirsles:
World.”")

Ground to within Skc. of your
specified frequency in the 7Mc.
amateur band, and supplied
complete with official callbra-

£1 tion certificate to an accuracy
85 UIIT (u illm) of 0.0259,.

55 CRYSTAL,
without holder. . 15 = Send 1§d. stamp for our full prive

BASEBOARD MOUNT for Lhe 1 3 list of all types of quariz crystals and
type85unit.......... o ks / radio transmission components.

THE QUARTZ GRYSTAL €0. LTD., Kingston Road, NEW
MALDEN, Surrey. ‘Phone : Maliden Q334.

o ————
Co— S=——

The Motor Cyclist’s Newspaper

EVERY THURSDAY-——3d.
Publishers : ILIFFE & SONS LTD., Dorset House,
Stamford Street, London, S.E.I w.w.gs

viscgaessssessEcs

The Wireless World Diary for 1939.

COMPONENTS—SECOND-HAND,

CLEARANCE, SURPLUS, ETC.
MAni's RADIO DEVELOPMENT Co.

MAINS RADIO DEVELOPMENT Co. Ofter Outstand.
ing Bargains, carriage paid, delivery by return; call
mornings, tclephone; Tudor 4046; stamp for list 224.

OLAR Midget Latest Type Three-gang Condensers,

fully creenel with trimmers, standard %In
spindle, 0.0005 mid., with 110 k/c tracker; also perfect
as straight two-gang, 2/6 only; emashing offer,

RANSATLANTIC 1939 Four Waveband Superhet 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. LT.

transformers, etc.,, completely wired aligned, tested, with

;‘“éunf thrcegang. H.F., .C., LF, 65/ R twogang.
6.

MPLIFIERS —Seven watt, push-pull for M.H.4 and
two P.X.4's, or equivalents, absolutely complete kit
of parts, Lest components, with circuit, 52/6, less valves.

RIE One-watt Colour Coded Unused Resistors, any
size, 50 ohms to 5 megohms, your selection; 3d.
each, 2/6 dozen; two-watt, 6d. each.

ENTRALAB Latest Potentiometers, unused, long
spindle, all sizes, 5.000 obms to 2 megohm, 2/-;
with mains switch, &,

UBULAR. Condensers, 400 volt working, wire ends,
best make, .0001-.05 mid., 4d.; .1 mfd., 4d.; .25, .5
mid., 6d.
UBES.—First grade American valves, finest make,
fully guaranteed, boxed, all popular types, 4/-;
glass Octal types, 4/6.
LIX Unused Chassis Valve Holders, 5, 7, 9-pin, 3d.
each; all American sizes, 6d.; best slee\mg. 1%d.
yard.
.C.C. Metal 8 mid.,, 600 volt peak electrolytics, 2/3;
T.C.C. card, 8m!d4, 600 volt peak, 1/6; Dubilier
4 mid., 250 volt, 10d.
IFTY N.S.F. 1,4,, and 2 watt resistors, wire ends,
marked and colour coded, 20 good sizes per parcel;
2/6 per 50 only.
FERRANTI Twin H.F. Choke Mains Interference Filters,
extraordinarily effective; to clear, -

NIAINS RADIO DEVELOPMENT Co., 4-6, Muswell
Hill Rd., London, N.6. Tudor 4046, [8039

OUTHERN RADIQ.—Big new bargains; coil units,
push-button units and kits.

49/6.—1939 all-wave tuning units, exceptional offer,
list value £4/10; factory wired, tested and
aligned ready to cornect to ampllﬁer designed for latest
octal base valves in A:C, or A.C./D.C. circuits; comprises
complete switch and coil assembly, 2 L.F. transformers,
aerial and oscillator -valve holders, gang condemser and
De Luxe 8in. slow motion dial in one compact chassis
(6in.x6in.» 2%in.), with full techmnical - 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 IF stages, 8in. manual dial and 6
push- button tuning.

27/(‘ -1339 all-wave coil assemblies, comprising

aerial, oscillator coils and switch ready wired
in compact unit, ready for connection to 0.0005 mfd.
gang condenser and LF, stages.

35/_4—Latest 8-button push-button tuning unmits, list

47/6; modernise your receiver now by fitting
one of these units; only 3 wires 10 connect to any tvpe
of receiver, mains, battery, straight, T.R.F, or superhet:
complete with escutcheon, knobs, station name tabs for
any selected stations and. }ntdware no better units made;
gives 7 stations and manual,

22/6.—5-band 3-valve Pentode battery kits, an un

beatable bargain: large pumbers 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, ewitch, etc.; a complete emergency installation.

3/11.——.&.1&.!’. crystal receivers, finest quality, with
semi-permanent detectors.
5/_.-—Southerns famous bargain parcels of useful radio
cowrponents, coils, transformers, resistors, cir-
cuits, «te., value 21/.,
8/6—-Telsen A.C./D.C. S5range multi-meters; 4/
Ace ' P.O.”” microphones.

2/6 -Ormond loud speaker nnits, new and boxed.

3/64-Telsen W349 Midget iron<ore coils. dual range
colls, with aerial series condenser W76; 3/3.
6/6.—Comrlete 2-way morse practice outfits, each in-
strument comprising ‘key, buzzer and u\de on
bakelite base, full instructions; 2/11 high grade ‘' Tele-
geaph ” morse keys; 1/4, buzzers in neat bakelite cases.
10/_4--Par('e1 of assorted servicing components; at
least 100 arficles, resistances, tubmlars, micas,
v?nables, electrolytice, wire, sleeving, volume controls, ete.,
ete
WOUTIHHERN RADIO, 435, Lisle St., Leicester Sq., London,
W.C. (Gerrard 6653.) [8164
V\UXH ALL. -Collaro A.C. gramophone motors, boxed,
28/-; slmilar model, with pick-up, 45/6
AUXHALL.—Ilivac valves, entire range, new pricés,
full discounts; Polar horizontal station scales, 1/-.
VAUX}{ALL—FIat sheet aluminium, hard rq\lle(l 18
gauge, 12x12in, 3/-; 18x18in., §/6.
AUXHALL —Iron-cored coils, on base with switch, ter-
‘minals, e¢irenit; 2-gang, 11/3; 3-guug, 17/-
AUXWALL UTILITIES, 163a, Btrand. W.0.2.  Ask
for free list; post paid 2/6 and over; C.O.D. 5
minimum. (8162
LIVERS Ofter Aluminium Chassis, 16in.%10in.x 3in:,
undrilled, 18 s.w.g., 6/6; any size to order.
JPEAKER Transformers, Pentode, Universal, 3/3:

Drivers, L.F,s, 3/9.Olivers, 676, Christchurch Rd
Boscombe, IHanis, [8165

15, 6d. net.

QADIOMART

GS5NI fBHAR
THE SHORT-WAVE SPECIALISTS

SPECIAL OFFER! !

Fully shrouded Transformers by Amerlca’s largest manufac-
turer. While they last,
All 230 v, primary and fully impregnated.
T7260—400/400 v. 150 miA., 6.3VCT. 4A. 5V3A
T7236—375/375 v. 120 miA., 6.3VCT. 4A, SV3A
T7326—3501350 v, 100 mlA., 6.3VCT. 3A, 5V3A . BI6
T7307—3501350 v. 80 miA., 6.3VCT. 3A, S5V3A e 16
T7000—320/320 v, B0 mlA., 6.3V4A, SV3IA s 7I$
T464919—I10V4A Primary Tapped 110-250V., .. 5i6
Chokes interleaved and impregnated ; 20 Hy. 500 ohms 100
miA,, 4i11 ; 15 Hy, 250 ohms 60 mIA. HIL.

EAVY DUTY Main: Translormer, worth 45/-. 350-350, 150 m/A.,

4v,28a,CT, 4v.,6a.,CT,12/6; 300-300 v., 80 m/A., 4 v, ¥a.,

CT, 4 v., 2 a, CT, 6/8. Moving Coil Bpeech Transformers, 1/11.
GANG CONDENSERS with Airplane Dial, 8 and 80-1. Cost 35/-; few
dmls 5 4711 ; 2-gang with Alrplane dial, 3/11. VUtiilty, 7/8. Micro-

| 8tn, PERMANENT M&GNM‘ SPFAKERS AT ONE-THIRD COST.
Type (no Tra ‘8. 8 Type (with Transformer),
12/6 Energlsed B 1,200 ohml "with ‘Transformer, 6/11.
4.5 v, 3 a., 4/8.
PUSKBACK Wire, 6 yde., 6d., hcnvy, 9). Resin-cored Solder, 6ft.
HBcreened Flex, single, 6d yd.; twin, 8d. yd. Assorted Solde:
Tags, Bd packet, Humdimmers, 6d. each,
Centralab pots, all sizes, 1/6 ; switched, 2/-; tubular glass fuses, 21,
Milllammeters, 0-25 m.a., upwnrds. 5/8 ; Super, 6/5.
OUR NEW 6§ PAGE MAN UAL, packed full of valuabla
information. Post Free, 7id.
THE NEW RAYMART CATALOGUE shows dozens or
New Short-wave Components and is yours for 13d. post free,
ALVES.—Wc are now able to offer a 1! range of r
ahovmg a snvmg of over 50 per cent. Quotntlons on rccelpt. of typea
io Service E

RADIOMA RT wbion 35
G5NI (Birmingham) Ltd.
44, HOLLOWAY HEAD, BIRMINGHAM

L.T. Rectifiers

available on all

ARMSTRONG CHASSIS

See W.W. TEST REPORT fJan. 5, and
Armstrong advertisement page 2 this issus
for details of the excellent

‘/ MODEL AWIZSPP - - 12V,, 5.BAND

ALL-WAVE RADIOGRAM CHASSIS

Cash or C.O.D. 17 Gns. or £2 with order

and 12 monthly payments of £1.8.0
— ALSO —

MODEL AWI04PP - « - 10V, ALL-WAVE

RADIOGRAM CHASSIS ... .Cash 12 Gns. or
28/- with order and 12 monthly payments of 19/9,

MODEL AWS9 - - - - - 9V, ALL-WAVE
RADIOGRAM CHASSIS 12-2,000m. . Cash
Il Gns. or 27/- with order and 12 monthly pay-
ments of 18/4.

Please write for full Hlustrated
Armstrong List and Terms.

WHATEVER YOU REQUIRE WE GAN SUPPLY
Quotations by return of post.

‘Phone NATionot 6828

Estd: =1925

LONDON RADIO SUPPLY

COMPANY
1-OAT-LANE - NOBLE ST-LONDON EC2

m Learn Code
¢ Y dlat home —

f 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),

KINGSWAY, W.C.2.

P00k aFACTS
Bete T

Send for FREE
“BOOK OF FACTS” 121

WIRELESS v
ENGINEER 2

The Journa! of Radio Research and Progress

. Post free 1s, 7d.
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COMPONENTS—SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

RICE Wanted for 3 dozen 4,000 ohm earphones; good
quality.—Wight, IHill Top, ‘Muswell Hill, N.10. Tudor
2143. s : (8139

CLOSING Down Sale.—Everything must. be cleared in
receiving and transmitting gear; send for lists.—
Leeds Radio Store, 66, New Briggate, Leeds, ‘{8168,

JOMETHING 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 stoek of a well-known manufacturer.

T}IIS is Not an Advertising Stunt. but a genunine brand

new article worth £3/15, which we are able to offer

at the remarkable price of 12/6 only,. postage 1/-; eall

or write to:—

'SAMSONS SURPLUS STORES, 4, Praed St., W.2; or

250, Pentonville Rd,; King's Cross, N.1. [8167

ARRARD A.C. 200-250 Record Changer, plays eight
10- or 12-in. records, model R.C4A; £5/5, sea’fed
cartons, carriage paid. °

ELECTRIC. Dry Shaver, A.C./D.C., 200-250, * Minute
Man,” list price £2/10; our price £1/10, complete
with leatherette case,
details; trade supplied.

M.\RCONI K.25 Pick-up, unused and boxed; 14/-.

ENRY'S, 72, Wellington Av., Stamford Hill, N.15.
‘Phone: Stamford Hill 2907. [7983
YALL'S RADIO, 280, High Holborn, London, W.C.1,
- offer new-goods at knock-out prices. Note—All post
ree.
VARIABLE Condensers.—Plessey small two- and three-
gangs screened with' trimmers, Midget twin semi
screened; all 2/9 each.
SA’I’OR Volume Controls, ¥4 meg. with switch, 10,000
with switch, 5,000 with switch, 5,000 wire wound
less switch; 1/3- each or 6/6 dozen.
.I. Electrolytics, 12x8x50, 350v. 12v. peak, 1/3; Fer-
ranti midget 4x4, 1/3; Ferranti 8x8' $00v., 1/6;
Plessey 30%x8x2 350v., 1/6; Zenith AC./D.C. 3 amp.
resistances, ex Ferranti 550 ohms, “tapped 330/70/100,
.1/4 each, 9/6 dozen.
.Gi/D.C. Insulated .Resistances, .3 amp., 670 obms or
150 ohms, tapped, 2/- each; Polur VP drives, less
escutcheons, 2/-.
ALE.—Last few sets iron coré superhet coils, R.F. or
band pass with coil details; ‘padder values, 5 coils,
including 2 I.F.s, 5/9. Note.—465K.C. 2-band.
MERICAN Type Valves, 80 42, 43, 6a7, 6d6, 6¢6,
1223, 46, 57, 2/3 each; 6B8g, 6G5, 6K7g, 5Y4g,
25L6, 3/3 cach; sockets, 4-, 5-, 6-,.7-pin, 4d. each, 3/-
dozen,
I. ubular Condenser®, new stock, 4 mfd. electrolytic,
200v. peak;, 6d. each; B.L 0.05 tubulars, 350v. wkg.,
1/3 dozen or 4/S half gross, 6/6 gross; B.I. 0.25 tubulars,
2/- dozen.
SATOR Silver Mica Type Condensers, .0001, .0002, .0005,
1/3 dozen; Sator tubulars, 1,500v. test, .001, .002,
.003, .0C5, 1/3 dozen; .01, .03, 1/3 dozen or 4/6 hall
gross, 7/6 gross. ;
HA]\[)[ARLUI\{D Midget 30 mm. Trimmers, Paxolin,
. 1/9 dozen! top cap thimbles, 18 for 1/3, 3/9 hall
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, guality of reproduction
ottstanding, push-pull pentode transformcr, fields 325 ohm

one year's guarantee; ' send for

: foy, smoothing ~choke, 8,600 as- bleeder, vircuit a\'airlable,

handle 10-15w.; 14/- pair. {8017

} Wanted
[JRGENTLY Required:

FIRST Grade Radio- Gear.
REMEZ\IBER We Pay More; offers per return post.

- L.C’.R.S.," 23, Lisle St., Leicester 8q., London, W.C.2.

- (Gerrurd 2969.) 8177
VVE Buy for Cash All Types of Modern Second-hand

Radio 8ets and Accessories, test meters, parts, ete.
We pay more than any other dealer. Part exchanges.
Hring, send or will call.—University Radjo, Lta.. 238, Eus-
ion ‘Rd., -London, N.W.1. 'Phone; Euston 3810. {8112
-

'ELECTRIC DRY SHAVERS

= LI(h\'EL' » Shavers. 200-250v.. A.C. only; 12/11, post
X4 ree. “Hacobs, -Hope -St., Hanley.” .~ .+ 18151
SLECTRIC: Dry Shavers, A.C./D.C,. 20050 _voits,
““Minute Man,” list price £2/10; our price £1/10.
complete with leatherette case, one year's guarantee; send
for details; trade supplied. ] )
ENRY'S. 72, Wellington Av., -Stamford Hill,
‘Phone: Stamliord Hill 2907.

MISCELLANEOUS

HEAP Printing.~1,000 billheads, 3/6; sampfe - Iree.—
C Creteway Press, 18, Buxted. Sussex.. - (8027

P.O. Engincering Dept. (No expcrience required.)
G 1Commer}‘ch:lg £3/13 per ‘Week; ;\ge,._l&23;'§§cellm
prospects.—Free details of entrance exam, from BILE.T.
(Dept. 574), 17-19, Stratford Place, Innc!ol:, \’V.l. {8129

VERY Radio Dealer Who is Not a Regulaf 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 infinence, the largest

N.15.
[7708

. weekly circulation, and is read. by all the leading manu-

facturers and traders. ‘Trade only, 15/- per annum,
post free.—Published at Dorset House, Stamiord St., Lon-
dom, S.E.1, s [os61s
- ENGINEER'S Guide to Success” Shows How to

Quality in Television Radio,Engineering and -Ser-
vicing, sound recording. 'wireless communication, etc., by
studying at home with the T.1.G.B. Write to-day fér this
Great Guide—free—which gives full particulars, contains
the world’s widest choice of engineering courses—over 200
—and alonc gives the regulations for quali q:;rions sueh as
AMILEE, AMIRE, AMITE, AMEW.T, C_ and
G.. ete. 'Training until successful guaranteed.—The Tech-
nological Institute of Great Britain, 82, Temple Bar House,
London, E.C.4. {Founded 1917 20,000 successes.) {3135

** Wireless Servicing. Manual,’”’ Fourth Edition,

hundred and
days from now—where will you be?

@ Three sixty-five

Still struggling along in the same old job at
the same old salary—worried about the
future—often unable to make both ends
meet 2 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 1.C.S. offered them
comprehensive yet simplified Instruction
Manuals prepared by outstanding authorities,
together with personal guidance and expert
understanding tuition.

That wonderful 1.C.S. Service, which hasled 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,

== e on o COUPON FOR FREE BOOKLET = oe == mnmmss
INTERNATIONAL
CORRESPONDENCE SCHOOLS II°
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

RADIO ENGINEERING ¢
RADIO SERVICING TELEVISION
Also
ACCOUNTANCY HORTICULTURE
ADVERTISING INSURANCE
AERONAUTICAL ENG. . JOURNALISM
AGRICULTURE MECHANIGAL ENG.
AIR CONDITIONING MOTOR ENGINEERING
ARCHITECTURE PLUMBING
BOOK-KEEPING SALESMANSHIP
BUILDING SANITARY ENG.

SECRETARIAL WORK
SHORT-STORY WRITING
SURVEYING ~ .
TEXTILE MANUF’G
WELDING, GAS & ELEC.
WINDOW DRESSING

BUSINESS TRAINING
CHEMICAL ENG. -
COMMERGIAL ART
CIVIL ENGINEERING
DIESEL ENGINEERING
DRAUGHTSMANSHIP
ELECTRICAL ENG. WOODWORKING
GENERAL EDUCATION WORKS MANAGEMENT

EXAMINATIONS
Technical : Professional : Civil Service Matricutation

{including Inst. Wireless Tceh, _I’.M.G. Certif. for Wireless
Operators, City & Guilds, Radio Comm., and Prov. Certif.
i Radio Telephony and Telegraphy fov Airc:aft).

State yqur Exam. here
Name,
Address . >

Greatest, lavgest and most famous
of all institutions devoled lo spaye-
time training by the postal method.
Branches in 30 countries, students
i% 50.

net.

Price -5s.

REPAIRS - AND  SERVICE

o SEBVICE with a Smllg.”

MERICAN Valves, spares, linecords, rewinds; repairers
of all types of American and British receivers.—
F.R.L, Ltd.. 22, Howland 8t., W.1. "Museum 5675. [0434

ETROPOLITAN RADIO SERVICE. — Gnaranteed
_ repairs to American (Midget and Standard) and
British receivers.

1\/ AJESTIC Setvice Decpot.—I.F. and mains trans.

formers rewound. American valves and parts; trade
supplied. —Metropolitan Radio 8ervice 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.—8inclair
Speakers, Alma Grove, Copenhagen 8t., N.1. [0590

radio ser-
supplied
Archway

17914

EPO!L‘-]I Speaker Replacements, t'mnslormers',
vice, American ts, conc a bt
flr_nln‘(n’ 4/-~—N.R.T.S., 126, Elthorne Rd!, N.l9.

UARANTEED Repairs

¥ motor armature, converter,

prices, immediate quotation,
elow.

] .T.P. (LONDON TRANSFORMER PRODUOTS, Ltd.);
Willesden, N:W.10.* Willesden 6486 (3 -lines)

Any Transformers, choke,
dynamo, etc.; keenest
prompt dependabie service.

[6892

AINS Transiormer Service, Repairs, rewinds, or
3 construction to specification of any type, competi-
tive prices and prompt service.—Sturdy Electric Co., Dip-
ton, Newcastle-on-Tyne. fos516

'SCOTT-SESSXONS REPAIR SERVICE.—AIll types of

receivers overhanled, rebuilt, repaired, including
American communication sets, W.W. Monodials, All-wave
Super-Seven: Variable Selectivity IV, etc.
COTT-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.

COTT-SESSIONS : REPAIR
Works,~Muswel- 11ill, N.10.

'Exch':inge
{7937

BAKERS Quality Rewind Service for Lasting Satisfac-
tion; take advantage of 15 years' gxperieime, and
send yolir next loud speaker or mains transfoermer repair,
any make, to the Ploneer Manufacturers of Moving Coil
Speakers, Bakers Selhurst Radio, 75, Sussex Rd., South
Croydon. . {8160

EPAIRS to Moving Coil Speakers a Speciality; cones
and eoils fitted, fields altered; prices, ineluding
eliminatofs, quoted; louc speakers, 4/-; L.F. and output
transformers, 4/-, post Iree; guaranteed satfsfaction: trade
invited, ° estimates free; prompt serviee.—Loud-Speaker
Repair ‘Works, 5, Balham Grove, London. Battersea 1321.

{0394
EXTENDED PAYMENTS

ONDON RADIO" S8UPPLY Co. (Established 1925)
Supply, on coavenient terms, components, acccssories

and sets,'any make; 10% down, balanee over 12 montihs;
send for list of requirements.—11, Oat Lane, 149'["(‘011.

E.C.2 0337
PATENTS

SERVICE,
Tudor 4101-2.

. PRAC’PICAL Hints on Patenis,” ‘fre¢ on’ application.

—The Imperial Patent Service, First Averijue liouse,
Hizgh Holboin, W.C.1. I

TUITION

RA’DIO Training. —P.M.G. exams. and 1.EE. Diploma;
Jprospectus Sree—Technical College, 41ulk [0611

MORSE Code Easily Learnt by- Gramophone Records;
4 all speeds; particulars, stamp.—Masters, Orchard
House, Wokingham. [8131

OUR Recommendation is Requested for More " R.T.I.**
. Trained Engineers; postal and private tuition; par-
ticuairs free—R.T.L.G.B., 40, Earl's Court Rd,, London.

Preliminary cobsultation {ree.
0481

{8111
UARANTEED _ Posts.=-Complete  wireless trainingc
ship and shore .services. clevision. Day,” evening:

and postal. Boarders taken. Prosp. free~-W., Londen
Radip College, Grove Purk Rd, "W.4. (Chiswick 3234.}
{0580

BUSIMESSES AND PROPERTY FOR
SALE, TO BE LET, OR WANTED

LECTRICAL, and Radio Business, Wiltshiye. estab-
lished over 35 years; owner retiring; goodwill, stock,
premises, £1,600, or premises may be rented.~Further

particulars, Write Box 8916, cfo The Wireless 1World.
[8141

‘ HE Wireless and Electrical Trader ” is an essential

part of the equipment of every Wircless Trader; its
pages reflect the very latest turn of trade events, and it
is read by all the leading dealers and” mamifacturers, 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 Dorsct House, Btam-
ford St., London, S.E.1. (0614

SITUATIONS VACANT

NORTH_ LONDON ELECTRICAL and RADIO Co.
_Reqtu‘r_e:— y
T\\’O Radio Service Engineers, fully gualified, ahle to
drive car; wages £4/10-and £3 respectively.—Apply
immediately 1 —
ORTH LONDON ELECTRICAL. and IADIO Co., 123,
Green, Laies, Steke Newington, N.16: {8179

Post free ss. 5d.
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S
/8LE POSITION FOR YOU

A WIRELESS OPERATOR IN THE ROYAL AIR FORCE

has an inté€resting job with responsibility
and fine opportunities of promotion. No
special qualifications are required. All that
is needed is that you should be between 17}
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 O/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 Commanding (Dept. IRW/T.T.x),
London Recruiting Depot, Victory
House, Kingsway, London.

I “Iﬂ Please send me free
L booklet “A Life for
Men.” (No obligation

il is entailed.)

Address

Name........... T e T — Nt W . NN
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Pamphonic
TELEFUNKEN PICK-UP
Dermanent Sapphire needle reduces record weor

PAMPHONIC REPRODUCERS_ LTD.

Associated seith PYE Lld) . "
45. 51, Pancras *ay, London, N.W.1. »Phone : EUSton 1 27

CABINETS

. ACOUSTICALLY DESIGNED.
We specialise in manufacturing Radio and
Radiogram Cabinets to customers’ requirements.
_Special Sketches FREE OF CHARGE.
Send  13d. in stamps for details of Slandard
Models. Demonstralions arranged by appointment

LOCKWOOD & C

85, Lowlands Rd., Harrow, Mdx.
s Phone : BYRon 1818, Ext. 1.

Mams Transiormers as specified jor /o
Wireless World High Quality Communi-
2 cation Receiver Type WWsr—45/-.

W. BRYAN SAVAGE LTD.

Westmoreland Rd., London, N.W .. 'Phon - Oolindar 7131

THE INSTITUTE OF WIRELESS TECHNOLOGY -
4, Vernon Place, So'.sltnhcg:\&g:;id)ﬁow, London, W.C.!

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
AR MINISTRY.

CIVILIAN Electrical Instructors Required.

ACANCIES Exist for Civilian Electrical Insttuctors

at the Electrical and Wireless School, Reyal Air
Force, Cranwell, Lincs. The commencing rate of pay
is £4 per week, in¢lusive, 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-
d‘i':ating jnstruments. circuits and wiring, accumulators,
ete.

PPLICATIONS 8hould be Addressed to the Com-

manding Officer, No. | Electrical and Wireless School,
Royal Air Force, Cranwell, Lines, giving full particulars
as to previous experience, age, etc. Candidates will be
required to appear before a Selection Board for interview
and test. The test wlll 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.

“URELESS Inspector Required on Probationary Con-
tract for Five Years, alter which, if satisfactory
and subject to certain conditions, he may be accepted to
permanent pensionahle service. Apge 24-32 years (prefer-
ably 26). Technical gqualifications as follows:—

(A) Practical Knowledge and Experience in the In-
stallation, testing out, maintenance and running
repairs of—

Mediuin and Shortwave Wireless Transmitters up to
6 kW. Wireless receiving sets and Direction Finding
Equipment.

Internal combustion engines including Diesels.
Generators D.C. and A.C. up to 25 k

Cells (all types) and charging equipment.

(B) A Sound Knowledge of Wireless Theory
(C) Experience in Rigging Aerials and Erecting Masts
of Various Types.

ALARY Sudan Government Scale E.2, starting at
K £E.324 per annum (£E.1 equals £1/0/6 approx.),
Higher starting rate may be offered to exceptionally well
qualified candidate.

REE Passage on
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, 8.W.1, marking
envelope ** Wireless Tnspector.” (8136

ENGINEERS Required for Calibration and Develop.
ment Work on Communication Instruments; appli-
cants should have had ekperience on_similar work and
possess technical qualifications equivalent ¢o higher
National Certificate; write, glving details of previous ex-
perience, training and salary required.—E. K. Cole. Ltd..
¥keo Works, Southend-on-Sea. [g14o

BOOKS, INSTRUCTION, ETC.

MERICAN 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 8t., Blackpool. 10594

Appointment, Strict medical

The best materia's, experienced work
rhanship and a_ Super Safety-Factor
Margin have earned for PARTRIDGE
PRODUCTS an outstanding reputa-
tion for Reliability and cool running.
Men ot experience, trade and public
know that any trouble developing in a
set or amplifier embodying Partridge
Products will' not ‘bé in“the Trans-
former or Choke which are noted for
their Electrical ‘and mechanical effi-
ciency. Manufacturers are invited to
werite for full technical details & prices.

O P. A. DEALERS

The PARTRIDGE P.A, MANUAL.

Valuable, information on Ampliticr design,
equipment and service ia yours for the asking.
WRITE TO-DAY. CONSTRUCTORS can
obtain this Manual for 2/6.

N. PARTRIDGE
B.8c., AAMLEK.
KINGS BLDGS.. DEAN STANLEY 3T
LONDON, 8.W.1
“Phone: Victoria 5035

Printed in Englang for the Publishers, ILIFFE AND SoNS LTD,, Dorset House, Stamford Street, London, 8.E.1, by The Cornwall Press Ltd., Paris Garden, Stamford Strect, London, S.I.1.

The Wireless World " can be obtained abroad from the following : FRANOE:
Messageries Dawson, 4, Rue de Faubourg Poissoniere, Paris.
Melbourne {Victoria}, Sydney (N.8.W.), Brisbane (Queensland). Adelaide (S.A.)

Auckland, Christchureli and Dunedin.
News Co., Montreal; Gordon & Gotch, Ltd., Toronto.

SO0UTH AFRICA: Central News Agency, Ltd.;
Y

International News Co., New Yor

W. H. Smith & Son, 248, Rue Rivoli, Paris; Hachette et Cie. Réaumur, Paris, g
BeLgium : W. H. Smith & Bor. 74-75, Boulevard Adolph'e Max, Brussels. I i Cemil Tl
Perth (W.A.), and Launceston {Tasmania).
INDIA: A. H, Wheeler & Co., Bombay, ‘Allahabad and Calcutta. CaNADA @ Imperial News Co., Toronto, Winnipeg and Vancouver; Benjamin
ka. Dawson & Sons (8.A.), Ltd, Cape Town. UNITED STATEsS: The

L AUSTRALIA: Gordon & Gotch, Ltd.,
NEW ZEALAND : Gordon & Gotch, Ltd.,, Wellington,
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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 pan. and
try these remarkable receivers
fpr yourselves, or at any other
thme by appointment. There is
no obligation to purchase. Com-
pare the following specifications
with any other sets in their respective classes :=
i Custom-built de Luxe 19 valve'general purpose
MODEL M.8.K.505 as illustrated Csom bt be Luxe 0 ¥ bR et
6 wavebands, 4-2,200 metres. Band Spread hairline tuning. Walnut self-contained panel.
Magic Eye. R.F. Stage on all bands. Manualf{Automatic Variable Selectivity 3to 16 ke. C.W.
Beat Oscillator. Noise Suppressor. Sensitivity Control. 8 Tuned Circuits in 2 1.F. stages.
Ceramlc valve holders and switches. Q.A.V.C.Manual{Carrier Controlled Contrast Expansion.
30 watts undistorted output Class * A" amplification—(4) 6L6 valves iu a mew system
of direct coupled paraph 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 ' Wireless World* TEST REPORT on this model sent on request.

CAR RADIO, wits Push Button Tuning, at £6.16 . 6.

MODEL 444 The Challenger * Model 444" custom‘puilt 12-valve superhet radiogram
chassis, 5 wavebands, 5-10, 11-34, 34-95, 200-550, $00-2,100 metres, large

lluminated 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, 607 noisc suppressor,
6BS 1st L.F. and A.V.C. 6J5 phasc changer, 6]5 negative feed back, 6L.7 LF. ap., 6L7
selectlvity control, 6K8 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 betweep
30-12,000 cycles ; oscillator fundamental without use of harmonics, persistent oscillator

of highest output. CHASSI!S, VALVES & 10" M.C. SPEAKER £14.

° WITH 12" P.A. SPEAKER 15 gns.

[ 2] 10-valve superhet chassis and valves, A.C. 200-250 volts, 5
YAI'E MOD EI‘ 101 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., 15/9, or 12in. P.A,, 47/6. PRICE 10 gns.
AMERICAN CABINETS of exquisite workmanship and appearance. Designed aud built

by leading craftsmen. All brand new and undrilled. Send 13d. stamp for actual photographs.

We have in stock receivers and chassis to suit everyone’s pocket and taste trom £3.5.0.

NEAREST POINT D E G A L L l E R _’,s AMVi}I‘.IVcl?S"

Lancaster Gate | 31,CRAVEN TERRACE, LANCASTER GATE, w.2 | An7 lmowa tyve é’;é

Tube Station. Telephones: Paddington 6492/2745. price = -

Bl I = 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 ot 36
years’experience in the manu-
facture of all kinds of Condensers
from the smallest sizes up, to
those weighing more than 2 tons,

v.D.C .
soov ° In addition to the Standard
WORKIN Types, B.I. Condensers can be
AT supplied in special forms to suit
manufacturers’ requirements.
The illustration shows Type 212

recommended for use wlith
eliminators.

BRITISH INSULATED CABLES LTD.

Cable Makers and Electrigal Engineers

PRESCOT, LANCS.

Telephone No.: PRESCOT 6571.

London Office”: SURREY HOUSE, EMBANKMENT, W.C.2
Telephone No.: Temple Bar 7722

- It may not be Leap Year but you can propose.
. to him that when he offers you a cigarette it
G should be a Wills’s 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
4 have Wills of their own.

' WILLS">

- GOLD FLAKE
- ts the mans aga/w&e

\ N.B. You can get Wills’s Gold Flake CORK-TIPPED

.

. as well as Plain.  Ten for 6d. Twenty for 1/-
*.N.’\.F.".A.“'”.".V'ﬁ.l'ﬂ.ﬂ.ﬂ.ﬂ. .,""0,0.0'*

G.F.B. 64i

Mention of ** The Wireless World,”” when wriling to advertisers, will ensure prompt attention,
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DAILY SKETCH

NEWS-PICTURES

HAVE

MADE HISTORY

History is being made every day of these stirring
years. The DAILY SKETCH news-pictures—most vivid,
most compelling, most complete of any published in the
daily press of Great Britain—show you history in the
making.

DAILY SKETCH pictures have made history in them-
selves. Only last year DAILY SKETCH pictures of an
important European event were still on exhibition and
attracting wide public interest many months after they
were first published.

Be well informed on the world in which you live.

See the important events everywhere as they happen.

See the pages of important news-pictures in the DAILY
SKETCH every morning.

DAILY SKETCH

The National Morning News-Reel with
All the News and Pictures Fit to Print.

WW/ACN
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MADE tN ENGLAND

Further additions to the
Octal Base Range

Locating Key longer than
pins, preventing contact
until correctly inserted.

v

T )
= ),

EE UW\\

AU

' \\. .
SOCKET | g LOCATING: KEY
. X, k\ ensuring corrcct insertion.

2
\ Y4
il 2 -
ca. .
= -}“’i’ i
™Y g *

KEY WAY~ -4 \'QB
CHARA
KT61
Heater Voltage 3 e S
Heater Current oL -. 0.95amp.
Anode Voltage: . o 250 max.
Screen Voltage & - 250" max.

LO'watts max.
41 watts approx.
10.0 mA/volt

Anode Dissipation
Estimated Power Output
Mutual Conductance ...

Write for descriptive leaflets wwith

The wtility 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 advamtages
hitherto not obtainable. in. this. range.

OSRAM KTé6t

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.indiréctly
heated cathode, and 6.3 volt 0.3 amp. heater. The
comparatively low impedance enables a higher output
voltage to be provided in low impedance circuits.

LIST PRICE 9'6

CTERISTICS
DL63
i Heater Voltage = we 1663
‘ Heater Current .. = 0.3 amp.
; Grid Voltage s s Je==0
s Anode Voltage g o0 «. - 250 approx..
Amplification Factor = _—_
Anode. Impedance .. Y, . 22,500 ohms
4 Mutual Conductance = v. 1.6 mA/volt

Fitted with *International '’ self locating Octal Base,

characteristic curves and full operating data

Advt. of The General Electric Co. Lid., Magnet House, Ki::gsfuay, Londoun, W.C.2
Mention of ‘“ The Wireless World,” when

writing to adverlisers, will ensure prompt attention.
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VouL. XLIV. No. 11.

EDITORIAL

Electrical Interference
An Absurd Position

HOSE 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- 1.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
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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 mjdst 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.
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Cathode-Ray | ubes

STORY OF THEIR
DEVELOPMENT FOR
TELEVISION RECEPTION

- MHE cathode-ray tube is one of the
aost remarkable and certainly
the most versatile of instruments
used for 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

the development
of these tubes,

although resulting AL‘THO UGH
in television tubes, years that
was not carried out wile e v

with that end in
view. For this
reason the present
article cannot avoid
aentioning man
tubes whigch wer_}é i about 1859, to
developed with no- =TT
thought of television, except perhaps as
a speculative possibility, in the mind of
the research workers and designets con-
cerned with each particular development:
Cathode rays were knewn as long ggo

time.

as 1859, when they were investigated and-

named as‘such by -Phicker. It was not,
heweyer, until 18go 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
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Fig. 1.—The Braun Tube of 1897. Repro-
.duced from ¢ Television’’ Science Museum
Publication, 1937.

meaning ‘‘amber’’) to describe such a
particle. -

Apparently the first suggestion that
these cathode rays might be used to de-
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The references throughout this instal-
ment refer to a. Bibliography which will be
jhcluded in-the continuatién of the article. ~

development has proceeded for a long
In this article the history of
the tube is traced from its beginning,

pict a waveform was made by Hess,' a
Frenchman, in 18go, 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-
cation of the
cathode-ray tube
to any useful pur-
pose. Braun's tube
was, of couise, a
very simple affair
(see Fig. 1), oper-
atéd from a Wims-
¢  hurst or similar
i machine, and the
: beam was de-
flected by méans 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

the cathode - ray
widely  known,

the present time.

Fig.2.—Sir J. J. Thomson’s Tube for Measur-
ing e/m. Date 1897. Reproduced from
¢« Conduction of Electricity Through Gases.”

tube to measure e/m, the ratio between
the charge on the electron afid 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
Wiechert® used a coil for focusing the
beam, 