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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 Ourselves

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

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

COMMENT

subject as simply and clearly as
possible ; mathematical articles are
comparatively few and ecven 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.

Kilocycles Only
An Air Ministry Change

CCORDING to a ' Notice to

Airmen ” recently issued, the

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

Custom Dies Hard

This change, though it will probably
cause some minor initial difficulties
among those who have for long been
accustomed to think in terms of wave-
length, is likely to be eventually
beneficial and is certainly, as befits
anything connected with air transport,
in keeping with present internationa!
tendencies. The habit of thinking in
frequencies 1s tapidly 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 design is very largely a k

matter. of compromise between I N this series of articles the action of the modern recerver will be treated in
conflicting factors, and not all of » detail stage by stage, especial attention being paid to the effects of any
these factors are technical; some Changes which can be ‘made to a circuit. Not only will one or more particular

are economic, others are asthetic.  When -
considering ’tthe design of a receiver cer-
tain standards of performance can be laid
. down, and provided that they -are-not
mutua]ly conﬂlctmg they can be realised

 circuits be discussed, therefore, but it will become clear why the arrangement
‘adopted is the best for that receiver.

".in practice. The wsthetic standards, such® same factory would produce identical In the case of the amateur the considera-
Tas the, shape and colour .of the cabinet, desiens. . tions are rather different, and his choice
~and the arfangement of the controls, can In practice, different designs result very  of design depends more on what com-
- dlso bermiet. “largely - ‘bBecatise’ factory conditions are ponents he has on hand rather than on the

When cost is 1mportant as it” usually different. One firm, for instance, may total cost of the parts. If he has a good
is, another factor is introduced and one have exceptional facilities for the cheap mains unit with an output of, say, 500
which profoundly modifies the- technical production of mains transformers and can  volts at 100 mA, he will naturally prefer
design of the receiver. It may often hap- afford to fit a larger transformer than to use it with a single 25-watt triode out-

pen that it is impos- another. Asaresult, put valve instead of buying a new trans-
sible to obtain the : its designer is likely former of, perhaps, 400 volts at 125 mA
required performance Part 1.— to choose a triode, or  and using two push-pull 12-watt triodes.

at the price which ' even a push-pull, Technically, the latter course is the more
is laid pdown, and GENERAL BALANCE output stagg, and1 will  perfect anz it is little, if any, more costly
then something must ~ N ... not economise.in cur-  if all parts are bought new. It would be
_ be sacrificed. AND PERFORMANCE rent .. consumption. much more expensive, however, if it en-
If the question of Another firm to tailed the loss of material on hand.
a definite price limit is ignored, however, whom mains transformers are. more ex- In addition to questions of cost, the
‘and price only enters in so far as it must  pensive will reduce their cost by cutting same standard of performance does not
be kept at a minimum for the performance  the current to 2 minimum ; a pentode out- please everyone. In commercially pro-
demanded, no two receivers are likely to . put valve will -be used. In hundreds of duced receivers a rough balance is pre-
be the same. Ideally, different designers  different ways small variations between served between the main attributes of
setting out to produce receivers of the the products of different designers will sensitivity, selectivity and quality. The

same perfmmance for manufacture in the creep in, higher the price of a receiver the better
’ : [
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by Stage

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

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

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

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

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 technique. 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 predi¢t 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
]udge how each will affect the performance
in other respects.

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

Since perfection is rarely to be found,
whichever method he chooses will have
some drawback, and it is up to him to
choose the one with the least disadvantages
from his point of view. Having done this,
he'has to consider it in relation to the whole
receiver with a view to minimising its
drawbacks.

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

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

The receiver is sensitive and selective,
and gives good-quality reproduction. Itis
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
alferation which effects an improvement in
one attribute is likely to spoil the perform-
ance in other ways.

The complete circuit diagram of this 1e-
ceiver is repeated in Fig. 1 for ease in
reference. At first it may seem complex,

! The Wireless World, December 22nd and
29th 1038.
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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 avery 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
nesded. -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 oni'the frequency-changer output
and upen 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 arrangéments. The
inter-relations are actually quite complex,

. MAKCH 2zna, 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-
Pphone pick-up, because thIS is less ’dmn
the detector output.

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

It is not usually difficult, however, to
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

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.

l I ENRY FARRAD, though an invalid

2, Tanner Road,
Shillingsworth.
My dear Farrad,
We still have the all-wave set I got over

two years ago, and the reasod 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, havmg heard that there is so miich

news in English from different foreign
stations, I though I would hear some of it.
But T couldn’t get a single thing below 27
metres, not even morse,
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.

Yet on 31 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 quxte clear about

superhets. Yours ever
Bob.
For Henry Farrad’s solution turn to

page 206.

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

THIS btmk should be of great value to

those engaged in’ servicing American
receivers, since it contains an enormous
amount of information. Some 270 pages

- are given to a list of the.common troubles

encountered in 3,313 medels of wvarious
makes.

There are lists of the: dxﬂerent 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 Individual

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
agdinst cost figures, and must introduce
many features which he would not other-
wise choose in order to compete with his
rivals,

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

S

Undetside 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

screen,

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

Clarifying One’s Ideas

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

The question of future alterations ought
to be borne in mind, and if opportunity
occurs where the use of a slightly dearer
component will leave a substantial margin
of performance, then it would be better to
choose it ; the time may come when this
may save much more than the difference.
Similar remarks apply to the provision of
‘extra positions on switches and the choice
of a cabinet of ample size so that
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Designing an Individual Receiver—
there is room for any needed extenswns
Consideration of further steps in the
design and the manner in which use may
be made of published circuits to save
time and better guarantee the eventual
performance can best be described by
dealing with an actual example. The
design  worked out in the following
example was for the writer's own set,
which started out as a local-station quality
receiver with a moderate output, and
which it was desired to rebuild as a more
ambitious model with less restriction on
the stations obtainable. It proved pos-
sible to do this and provide all the desired
features at no greater cost than would
have been involved in buying a good
table model, and with the incorporation of
many extra points, plus a vastly better
quality of reproduction, than the alterna-
tive course would have provided. -

Basis of the Design

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

SPECIFICATION.

Essential Features :—High-quality local
reception.  Reliable daylight reception «cf

Regional stations. Provision for gramophone

reproduction.  Simplicity of operation. Pro-

vision of switching for extension lines.
D2sirable Features :—Pcrmanent tuning of

local stations.  Foreign and  short-wave
reception. Low mnoise level. Use of existing
cabinet, speaker and power packs. Suitable
tone control foer gramophone and radio.

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

and

amount of amphfication 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 wauidc have been drastic enough to
make; th
control;or the use of variable selectivity,
needful even for the average distant sta-
tion, while with one stage at this frequency
the cutting would not be serious on any
but the locals. The problem therefore
resolved itself into a choice between
two alternatives; a superhet with vari-
able selectivity, giving a band width
of ‘at least 20 ke /s, and with the detector
designed accordingly, or a more ordinary
superhet, plus some form. of ‘‘straight”’
tuner for the local stations.

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

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

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

The commercial designer, faced with the
same problem, would quite likely choose
the variable selechmty 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

provision of a good deal of tone -

MARCH 2znd, 1939.

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 disadv antages 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 ‘o
sensitivity, could actually be obtained
withput 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, thls
gives an undistorted output of 7 to 8 watts.
Since the existing power pack could deliver
400 volts at 120 mA, this could comfort-
ably feed the amplifier provided that the
tuned stages were fed from some other
source. Happily, a pack with an output
of 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 mthout 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 itswould have been necessary to try
out the circuit and find if this were in fact
the case. As it was, there was no doubt
that the output would be approximately
of the desired value. ‘

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

Underside of the superhet
tuner ; the padding con-
densers are mounted at the
left side of the unit and are
adjusted through holes in
the side of the chassis. An
additional condenser of
o.1 mid. across the HT line
was found necessary to se-
cure stability.’

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

It was therefore decided to follow the
design of the Wireless World Pretuned
Receiver fairly closely so far as the
general arrangement went, though it was

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

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

Wireless
World

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

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

/

adequate screening of this and the output

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

A small problem was raised by the
differing power requirements of the two
units ; the ‘‘straight’” section would take
about 10 mA, while the other would con-
sume. at least 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

“Film.
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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.)

Television Programmes

Sound 41.5 Mc/s. Vision 45 Mc/s.
An hour’s special film transmission in-
tended for demonstration purposes will
be given from 11 a.m. till 12 noon each
week - day. The National or Regional
programme will be radiated on 41.5 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
‘Walsh and Barker. 9.30, British Movietonews.
9.40, 222nd edition of Picture Page. 10.10,
News.

FRIDAY, MARCH 3rd.

3, The Ambrose Octet. 3.25, British Movieto-
news. 3.35, * The King of Spain’s Daughter,”
a play by Teresa Deevy.

9, Catherine Lacey and Percy Marmont in *“ The

Unquiet Spirit,” by Jean-Jacques Bernard ;

music by Sibelius. 10.15, News.
SATURDAY, MARCH 4th.

2.55, Rugger O.B. from Twickenham : Royal
Navy v. The Army. 3.40, Cartoon Film. 3.45,
Gaumont-British News. 3.50-4.30, Rugger
O.B. continued.

9, Jack Jackson and his Band. 9.25, Cartoon
Film. 9.30, British Movietonews. 9.40, O.B.
from the Empress Hall, Earls Court. Viewers
will see exhibition skating by Daphne Walker,
and the last period of the match, Earls Court
Rangers v. Harringay Racers. 10.5, " Con-
demned to be Shot,” a play in the first person
by R. E. ]. Brooke. 10.25, News.

SUNDAY, MARCH 5th.

3, Ballet : ** The Selfish Giant ”’ ; choreography
by Joy Newton, music by Eric Coates. 3.15,
3.25, Cartoons, by Patrick Bellew.
3.45, Ballet : ** Strauss Tdnze.”

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.5.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
ghair,” (as on Monday at 3 p.m.). 10.35,
News. .
WEDNESDAY, MARCH 8th.

3, Big Bill Campbell in ** Western Cabaret.”
3.50, Gaumont-British News. :

9, Ernest Milton plays his original part in

“ Rope,” the thriller by Patrick Hamilton.
10.35, News.
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The People’s Set ...

CO-OPERATIVE RECEIVER PRODUCTION

IN

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 give an authentic

account of the situation as it appears after
five years of practical experience. .
Co-operative methods ‘are, as"a general

rule, resorted to only whele individual-

effort has failed, or may be expected to do
so. The co-operative scheme under Wthh
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 ha&lf 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

the ‘"commodxtles

THERE are still many misconceptions as to how the

German  “ Volksempfinger ”

still more. on the effect of its introduction on recerver

- design and on the broadcast industry. This authoritative

article by a German contributor explains the reasons for

ity success, twd also surveys the co-operative receiver
plan after some five years of trial.

came into being, and

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 .

. specification 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

==
Vv
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was argued, create an addi-
tional market without dis-
turbing the sdlcs of normal
sets.

The next queshon was as
to who should manufacture
this set. While the idea of
erecting a special factory for
the purpose (as realised

=0

>1.5MQ . b
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4 mids 52 4 mids 5

0.8 mtd

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 factorles,
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

+ 0.00018 mid

Il

of the quantities agreed
upon by the industry and
identical appearance, as well
as performance, ‘of sets in-
dependent of the manufac-
turer. The latter point de-
manded a detailed specifi-
cation and a neutral institu-

AC ORDOC
MAINS

Circuit diagram of the clieapest People’s Set, Model DKE, an AC/DC receiver with a double triode-tetrode

valve acting as detector and output.

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-
dustrial circles that the

Wireless
World

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

N
ol
[

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

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
cxisting one. As a matter
of fact, the apprehensions
of manufacturers were later
proved to be unfounded.
Not enly 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- TUNING
ceiver sales—about 1 mil- coiL
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- AERIAL
class money-maker, saving COUPLING

several tottering small firms
from the hands of the re-
ceiver, The solution of the
enigma was in the magic

word = ‘' mass-production.”’
It is only natural that
-manufacturers gradually AERIAL

learnt how to save a penny coi.

here and another there until
prices that once appeared
disastrous were found to
hold an ample margin of

profit. A year and a half
ago the price for the
(slightly improved) first

model was reduced by about
15 per cent. without a mur-
mur from the industry.
This season-—the popularity
of the first model having
gradually declined after 5
years of production with but
a slight change in valve

TRIODE - TETROIlJE

TUNING CONDENSEMRJ
FUSE

CONTROL \

CONDENSER SHAFT

WIRE-WOUND RESISTANCE

RECTIFIER VALVE

SMOOTHING

/ CHOKE |

—___ REACTION
CONTROL

TUNING
CONTROL

REACTION
CONDENSER

VALVE HOLDER

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 hght
their competitors into the:basgain.

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

of production.

manufacturers’ association, as in all sub-
sequent cases of co-operative models.
This body agreed on the circuit, built
three or four competitive models, and
decided on the final details. Complete
drawings were then made and tenders in-

~vited from the parts industry for the vari-

ous components. Prices were definitely
fixed after comparison, and a list of manu-
facturers for every component drawn up.
Components were tested by the Heinrich
Hertz Institute, a research foundation for-
merly subsidised by the industry and to-

“speakers.

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

time suffering from the decline in loud-
speaker sales due to the disappearance
from the market of sets with separate
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 is, 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 success of the first
People’s Set, which was a simple two-
valve regeneratlve 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 battery
portable, the Olympia Koffer, was brought
out in the year of the Olympic games,
hence its name. It was developed

by a firm with special experience in

the portable field and manufactured by
several, but not all, others. An improved

edition of this straight four-valve receiver '

was brought out in 1937.

For Germans Overseas

The next was a special battery short- -

wave superhet for Germans living in over-
seas countries and complaxmng—as have
many British folk in the Dominions and
Colonies—that they were' compelled to
buy American sets because no competitive
sets were available from the Fatherland.
These sets were not produced in any con-
siderable numbers, and 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 A(-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-¢oil

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

speaker and a regular illuminated dial.
All have bakKelite cabinets. New develop-
ments recently announced are a battery
model of the DKE, and a car 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.

marked differ-

-already_cheap sets.

Wireless
- World

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

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 necessity

influence the entire price system and dis- ‘

turb the market generally.

One of the " nnportant 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
Special Government
propaganda caravans ‘have -been touring

‘the country for yeafs, stoppmg at every

village and.giving freé-radio concerts over
excellent PA systems. - These propaganda
tours work to a detailed schedule, en-
abling local dealers~-amd 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
listener-ship .in
the world, with the
exception of

. U.S.A,, was largely
arrived at by this
systematic touring
of the countryside
by trains of PA
vans.

It will be seen from the
above that many factors
had to work together to
make the German People S
Sets the success they actually were and
continue to be. The scheme could not, of
course, be imitated in other countries,
where conditions are different, especially
not in countries with a high degree of
radio saturation, as in Britain, where the
main problem is to substitute modern for
antiquated sets, and where there appears
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to be no possibility of opening up a new
low-price market. A corollary of this
may be found in the fact that a reduc-
tion of proprietary set prices has now been

“attempted and achieved in Germany in

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

method of free price competition be-
tween - manufacturers. Opening the door
to competition—after the unemployment
problem had ceased to exist—quickly had
the effect of a chilly blast' on the rather
luxuriant price growth in the hothouse of
a protected market. Sales of proprietary
sets have increased by 34 per cent. this
season, as against last year, regardless of
the 700,000 DKE sets absorbed during
the same period.  German exports have
also 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-
lator, if separate) valve, and at the same
time it might be as well to examine the
others for approaching end of life.
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Readers’

Television Sound Reception

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 operatxon
As the converter is to be used only for
the reception of one station it is practicable
to 'xdopt pre-set tuning, and if a circuit as
shown in the figure is cmployed, tuning can
be carried out on the main tuning dial of
the broadcast receiver. Condensers C1 and
C7 should be air-dielectric pre-set trimmers,
whilst coils L.z 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

A 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 2in. long
will serve quite well.

The circuit L3,
C3 connected in the
anode circuit of the

AAA
VvV

A
v

0.0065 mtd

5}

>=C8
0.1 mfd

frequency  changer :
is tuned to about A
© 550 metres, whilst
L4 is a small coup-

Circuit and comgo-
nent values for a
pre-tuned ultra-short
wave. converter fer
the recepticn of the
Alexandra Palace

30 mmids

0.1 mid

30 mmfds

C2

C4 du R2

0.1 mid "™

om

sound transmission.

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

Resistances Rr, Rz, R3 and R4 must have
values to suit the particular frequency-
changer value used. If a Mazda ACTH1
be (mployed for example, suitable values
would be Ri1, 25,000 ohms; Rz, 250 to 300
ohms ; R3, 50,060 to 75,000 ohms, and Ry4,
50,000 ohms.  With a Marconi or Osram
X65, Ri=35,000 ohms; Rz2=300 ohms;
R3=30,000 ohms, and R4A100 000 ohms.

The broadcast set should be tuned to
about 550 metres and with the unit con-
nected up Cr and Cy are adjusted to tune in
the television sound transmitter.  Hence-
forth tuning can be done on the broadcast
set:. It should not be difficult to work out
a system for switching the unit in and out
as required.

Rectifier in AC/DC Sets

N AC/DC set is being modified {for use
43 on DC mains only, the alterations being
140 remove the mains rectifying valve and
shert 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.

1{ 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

less cells and also occasienally 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 deall wilh

by the Information Bureau,.and

chosen for their more general interest,
is published on this page.

Transformer Windings

READER wishes to add another LT

winding to a mains transformer. Being
a factory-made product, the ‘‘turns per
volt”’ are unknown, and though this could
be found by unwinding one of the existing
LT windings and counting the turns, the
coil would have to be wound on again as
it is needed. We arc asked if there is any
other way cf 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 t6 this problem.

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

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

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

U-H-F Superhet Oscillator Valve

ISHING to effect a lite 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. °

Tapping the
secondary  winding ac
as shown for the o

7o

ll
ll!

=

different -batteries is -
more  economical
than using resistance
in the charging cir-
cuit to ‘drop the
surplus volts, and if
this scheme is
adopted the AC out-
put from the tappings
should be: 11 volts
RMS for a 2-volt

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

012V

1750

AMPS

-3
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 2nd, 1934.

sion does léad 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 wvalve, 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

ECENT articles dealing with dual-
diversity  reception  methods
appear to have aroused much

- interest in amateur and com-
mercial circles. The original method,
necessitating two complete RF-IF receiver
circuits with common AVC, while effec-
tive, does not completely solve all of the
problems presented. Noise interference
on weak signals, caused by thermal agita-
tion due to the increased number of tubes
of the dual receiver, plus alignment and
mechanical problems, often vitiate ihe
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 and, 1939

By\ McMURDO SILVER (Edwin 1. Guthman and Co., Inc., Chicago)

e -

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 ;
acts as an automatic switch by which either one of two aerials is connected to the
receiver, depending on which of them is at the moment recerving the best signal.

m effect, it

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

Procecding 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 onc in
a horizontal plane, a method was de-
veloped of automatically switching from
cne 1o the other, this switching actl(m 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 contacts, not to mention the dis-
turbance of the AVC system during the
brief interval of time during \\hth no
aerial was connected.- Dcspltc these dis-
advantages, this direct antennae switching
system \\ork(‘d and proved the sound-
ness of the basic concept.
It became obvious that

l . . R

AAAAA,
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‘SET IF
AMPLIFIER

HORIZONT AL
AERIAL

SET ARERIAL

some means of automatic
aerial selection was needed
which was not abrupt and
so could not introduce

TERMINAL
— VERTICAL noise d'u‘e to its own opera-
RERIAL tion. To be ideal such an

aerial-selecting method
would have to be able to
combine in varying

degrees the signal voltage

from the two aerials, and

AAAAA
AA W

not merely to make a
choice between them. The
solution of this problem
lay in the use of a
balanced, or differential,
variable condenser having
two stator sections with a
common rotor. The rotor
was connected to the re-
ceiver aerial terminal, a
horizontal aerial was con-
nected to one stator and a
vertical aerial to the other
stator. As this condenser
is rotated, one or the other
aerial, or portions of both
aerials, are connected to
the receiver through the
common rotor.

.- Complete circuit-diagram of the unit, showing connections 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
rectifier, provided an ideal means of
operating the differential = antenna-select-
ing condenser.
with a rotating shaft, which was connected
by means of bakelite gears to the con-
denser shaft, the relay action being com-
municated to the two shafts by means of
a ratchet. This proved to be the simplest
method of effecting the desired aerial-
selecting action.

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

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

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

Where one aerial may have a better
signal-to-noise ratio than the other, the
coupler will link with the aerial having
the besi signal-to-noise ratio. This is
because the noise impulses, being of shost
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 7 it

Relay Action

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

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

This relay was equipped
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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 wvalve. An intermediate fre-
quency transformer of conventional design
is used to couple the anode of this valve
to its diodes. The amplified voltage
developed across the diode load resistor is
then used to control the 2A4G grid. This
built-in amplifier, having a voltage gain of
one hundred times and the minimum
voltage required to prevent the
2A4G from ionising being nine
volts, the grid of the 6B8 tube
need only be supplied with less
than one-tenth of a volt for com-
plete control. When the voltage
at the grid of the 2A4G tube falls
below nine volts the tube ionises,

suddenly increasing its plate
current sufficiently to actuate the
relay.

To obtain smooth control of
this grid voltage a 3}-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 mini-
mum of adjustments are required ; these
are effected by one ‘‘on-off”’ switch and
combined ‘‘standby’’ switch and level-
setting knob.

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

s

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

adjusted 1o about ten m-mfd. For
receivers having less than six tuned cir-
cuits (one IF stage) this capacity is set to
approximately twenty m-mfd. The IF
transformer of the coupler unit is tuned to
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the IF of the receiver. The last IF anodc
circuit trimmer of the receiver (feeding the
6B8 coupler valve) must, of course, be re-
adjusted to compensate for the added
capacity of the connecting wire.

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

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

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

CLUB NEWS

Croydon Radio Society

Headguarters: St. Peter’s Hall, Ledbury Road, South

Croydon. .
Meetings: Tunesdays at 8 p.m. ’

Hon. Pub. Sec.: Mr. E. L. Cumbers, 14, Campden Road,

South Croydon.

At the last meeting Mr. W, Graham gave a lecture-
demonstration on * Push-Pnll Balancing Problems.”
He used an oscilloscope to illustrate his remarks. At
the next meeting on March 7th Mr. . Q. Clarke will
bring his new high-quality apparatus and discuss the
lvutest, improvements incorporated in it. The apparatus
is based on certain Wireless World designs, but many
modifications and improvements h{lve been introduced.

Dollis Hill Radio Communication Society

Headguarters: Braintcroft Schools, Warren Road, Lon-
don, N.W.2. .

Meetings: Alternate Tuesdays at 8 p.m.

Hon. Sec.: Mr. E. Lldridge. 79, Oxgate Gardens, N.W.2.
The president has now started a series of talks on

transmitters during which a power supply unit, a modu-

lator and a power amplifier will be designed. The next

meeting will be on March 14th. X

Edgware Short-wave Society

Headquarters : Constitntional Club, Edgware, N.W.9.
Meetings: Wednesdays at 8 p.m. ’
Hon. 3ec.: Mr. F. Bell, 118. Colin Crescent, N.W.9.
A special discussion was held on February 22nd on
the types of aerials and other equipment fo be used
in the National 20-metre Field Day organised by the
R.8.G.B., in which four transmitters, who are members
of the Edgware Society, are taking part. .
3 Mr. Langford, of Webhs Radio, gave a very interest-
ing talk recently on the ** Hallicrafter SX.17." Messrs.
Hamrad have also recently lectured on their equipment,
Future activities inelude a discussion on aerials by
G2A1 and an exhibition of members’ apparatus,

Surrey Radio Contact Club

Headauarters: 74, George Street, Croydon.
Meetings: First Tuesday in the month at 8 p.m.
Hon. Sec.: Mr. A. R. Willsher, 14, Lytton Gardens,
Wallington. .
At the last meeting Mr. Grinstead, of the Mullard
Company, lectured on the ** Technique of ¥alve 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.



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 is one of the best
we have so far tested.

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

Murp

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

Ltd., Welwyn Garden City, Herts.
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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
medivm waves and an equal number on
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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 stagé
and there are two frequency changers in operation on short waves.
changer becomes the AFC control valve for press-button tuning.
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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 elecirical 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 1§ 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 mno
attempt has been made to compensate for
the limitations of a table model by the
introduction of a false bass. Harmonic
distortion is evident only when the volume
control is turned up too far, which it can
be on most stations. :

The two triode hexode valves are first
to catch the éye in the circuit. The one
following the RF stage converts to 465
kc/s on medium and long waves and to
3.1 Mc/s on short waves. Unlike the
A36, the intermediate frequency in the
As2 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 ke/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. k

A double-diode-triode provides delayed
AVC for the IF and both frequency
changer stages, in addition ‘to its othér
functions of signal rectification and first

‘stage AF amplification.

Feed-back in the RF Stage

The RF amplifier is not controlled as it
is of the non-variable-mu type. It is a
television valve with an exceptionally
high gain and good signal-to-noise ratio
at high frequencies. The high magnifica-
tion is something of a liability on medium
and long waves and may result in
whistles it 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 shert-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

FREQUENCY CHANGER
VALVE AC!TH|

TUNING INDICATOR
ME41

response by means of the RECTIFIER
conventional forms of tone

control. The usual variable | MAINS
resistance - capacity  filter VOLTAGE ——
has been included across ADJUSTMENT

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

A latge diameter selector disc
ensures accuracy of initial
cetting before the automatic
{requency control comes into
operation. Three separate -
groups each of seven contacts
are provided for the short,
medium and long-wave ranges.

RE AMPLIFIER
VALVE SP4)

AERIAL

e

SENSITIVITY
CONTROL

« SOCKETS

LOUD SPEAKER

IF AMPLIFIER VALVE AC/VP2

AFC RECTIFIER
VALVE DD4l

SW FREQUENCY
CHANGER AND AFC
VALVE AC/THI

\

SIGNAL RECTIFIER, .
AVC RECTIFIER AND
Ist AF AMPLIFIER
VALVE HL4IDD

OUTPUT VALVE
AC5/PEN

N

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

IVE 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 pushtbutton 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 124 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 3-valve battery receiver
at 8 guineas; and an 8-valve (including
rectifier) radiogramophone with automatic
record-changer at 29 guineas.

THE AMATEUR TRANSMITTING STATION

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

““ GANGED PERMEABILITY TUNER ”
A Correvction

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

For the Service Man

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 inpuf resistance of 10 MI) at 150
ke/s.

The Wireless Industry

ONSTANT voltage rectifiers operating with-
out barretters or saturated chokes and
known as the *“ Noregg > and ‘“ Westat "’ types
are described in a leaflet recently issued by the
Westinghouse Brake and. Signal Co., Ltd. A
circuit diagram shows the principle of opera-

tion.

< <

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

< <@ B>

Halford Radio, of 31, George Street, Hanover

Square, London, W.1, announce that they have

taken over the manufacture, sale and service
of Epoch speakers. They will concentrate
principally upon the 16-inch  Auditorium
model.

<~ < <4=

In addition to the Radiolab AC All-purpose
Tester, Everett, IXdgcumbe 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 seli-setting
switch renders the instrument practically
immune from overload damage. Resistance is
1,000 ohms per volt.
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CINEMA TELEVISION

Success of Big Fight Transmission

R. F. W. OGILVIE, Sir

Noel Ashbridge, Mr. Baird
and members of the Television
Advisory Committee, were
among the 1,200 who saw the
reception on a 15ft. X rzft. screen
at the Marble Arch Pavilion of
the B.B.C.’s television transmis-
sion of the Boon-Danahar fight
for the British Lightweight Box-
ing Championship at the Har-
ringay Arena last Thursday,
February 23rd.

This, of course, was not the
first time that we had seen
Baird’s 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 thatthe results were
extraordinarily good.

Comparison with Films

Surely the Thighest  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
s 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

Palace was comparable to
that of most news reels. That
the operators of the apparatus
at the theatre had to boost up
thé contrast of the transmission
from Harringayv due to the poor
lighting was shown when at the
close Miss Bligh again came on
the screen and for a few seconds
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 distancé for a screen of that -

size. . Three cameras were used,
one giving a pre-view in the
dressing-room, another a view
of the whole ring during inter-
vals between rounds, and the
third, fitted with a telephoto
lens, gave close-ups throughout
the fight.

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

Next door to the Marble Arch
Pavilion the new Monseigneur

News Theatre was showing the’

transmission with the Scophony
system. At the Tatler News
Theatre also a {ull 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.

FROM THE VATI-
CAN. N.B.C.’s
European  director
Mr. Max jJordan, 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 supplemented on this occasion by a radio announcement.

STATION TO LOSE 450-kW

High-Power Transmitters not Wanted in America

A S the result of representa-

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

INTERFERENC

CE

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-
tipns 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

conference at Montreux can, per-

haps, consider itself lucky, in

that its deliberations will be

confined to medium and Iong"’

waveband problems. It is in-
evitable that another and sepa-

rate conference be called to deal

with this more difficult question
of the short and ultra-short
waves, and such a ‘conference
will not be confined to European
authorities, as in the past when
medium and long waves were
the sole theme. = It will neces-
sarily be world-wide.

“Circular Head,
broadcasting

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-
mentsin Victoria and Tasmania.
The object of the experiments
is to provide a reliable system
for communication between Tas-
mania and the mainland as a
supplementary service to the
cable. Engineers are conducting
the experiments across Bass
Strait from a hill near Apollo
Bay .on_the Victorian Coast, to
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 ¢ver the dis-
tance.

ITALIAN BUILDING PEAN
THE total aerial power of the

Italian transmitters will be
increased during this year to
937 kW, when it is expected the
.. I1.A.R. will have 53 broadcast-



219

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.

CAMPAIGN

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

The Commission has made a
special study of the central aerial
system and found that un-
scrupulous  ‘“experts’’  have
hoodwinked the public. A report
made by the Commission on this
subject has necessitated the
authorities making very strict
rules regarding the construction
and installation of common
aerials in large blocks of flats.
At the moment there are about
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. The exhibition
was as varied as ever, contain-
ing an assortment of articles
ranging from a boat-davit to a
rat-trap. '
A comprehensive range of
television receivers was demon-"
strated by Baird, and an jodine
accumulator of theoretically

unlimited life was brought from

the Continent by Sadac of Huy,
Belgium. A deaf-aid, expressly
designedl 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,

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 XKorting set, which
is extremely small, measuring
roughly 34 inches high, 12 inches
wide and 8 inches deep, and
weighing about 17 1b., employs
six valves and has seven circuits.

Ideal Werke, which manufac-
tures Blue. Spot-apparatus, has
changed its name to Blaupunk
Werke, thereby incorporating
the trade name. As well as an
improved car-set, which like
most others consumes only about
25 watts, this firm . has intro-

"duced something new to Ger-

many by producing. a portable
which can be operated from the
car battery or {rom 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
Korting 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. This set covers the
long-, medium- and short-wave
bands, the latter being from 16.5
to 51 metres, and is stated to
give very goad quality.

WIRELESS HONOUR FOR
SARNOFF

HOW many readers picked up

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

During the same broadcast,
several men who have per-
formed meritorious service at
the wireless key were presented
with  silver Commemorative
Medals and Scrolls of Honour.
Among them was Jack Binns,
who sent the ““CQD’" distress
call from thes.s. Republican in
1909, 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
given on 31.32 metres with the
call-sign GSC; Spanish pro-
grammes for Central and South
America go out under the call-
signs GSO and GSB, with wave-
lengths of 19.76 and 31.55
metres respectively.

transmission is .

FROM  ALL

QUARTERS

B.B.C. Seeks Lower Film Tax

Tue B.B.C. pays 5d. per foot
import duty on film-recorded pro-
gramimes. This is equal to the
amount imposed upen talkie films
brought from America for public
exhibition in this country.  The
Corporation considers the fee dis-
proportionate, and is making
representations to the Government
for a reduction.

Interference Suppression
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

AMmEeRrIcA’s facsimile newspaper
service, announced in these pages
on February 16th, has begun ex-
perimentally from stations KM]J.
Fresno and KFBK, Sacramento,
owned by McClatchy Newspapers,
sponsors of the service. . The prd-
duction, Radio Bee, has been re-
ceived on 100 sets in the two cities
and the surrounding districts.

The Aurora and Television

O~x the evening of February
24th, when Auroral displays were
observed, a peculiar form of in-
terference with television reception
was noticed by Mr. H. West, of
Worlingham, near Beccles. On the
sound channel there was an accom-
panying rumble and some distor-
tion, while on the wvision the
picture was marred by dark hori-
zontal bands which changed their
positions  rapidly. Did  other
readers notice similar effects?
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French Radio Shows
THE Spring Radio Exhibition
will be held within the Paris Fair
from May 13th-29th, in the Ex-
hibitions Park, Porte de Versailles,
Paris. All the exhibitors will pre-
sent their new. models for 1939-40,

but no prices will be given. The
cxhibits will be limited to rc-
ccivers, components and. acces-
sories.,  This exhibition is .the

herald of the Autumn Salon de
la Radio-diffusion which will be
held in the Grand Palais - des
Champs 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 meeting is
reported to have been a success
and although the Italian report
has not yet been received, it seems
that the decisions and recom-
mendations of the conference were
generally approved. The British
delegation headed by Mr. J. H.
Thomas, President of the R.M.A.,
was constituted by Mr. J. H.
Williams, -Mr. A. B. Calkin and
Dr. R. C. Williams.

Forging Ahead
It was announced last week by
a German Post Office television
official that new television stations
are already being constructed at
Hamburg, Nuremberg and Munich.
The transmitter cn 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
relice telephone hoxes.

The New Radio-Paris
Tue new 450-kW Radio-Paris
transmitter, testing on 1,648
metres, is not expected to take
over its regular duties until May
when the wavelength will probably
be altered to 1,639 metres.

Dry-Cell Pioneer Dies -

W 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 Cepenhagen  firm,
Hellesens Enke & V. Ludvigsen.
Before the end of the last century
the firm had established its posi-
tion in the world market, and
to-day exports its products to 6o
different countries.

“Women in Broadcasting”
Mrs. I'. W. OcILvig, 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.
T1.E.E., director of the Electrical
Association for Women.

Norwegian Amateurs
Tue 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

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 'to" the speed with which the loud
speakcrs enabled the trescue to be organised,
every one o{ the bathers was safely brought
to shore. 1 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?

"u "m "m

Extraordinary Reception -
N one of the lay papers I see it reported
that direct wireless communication was
recently maintained between the Air Minis-
try in London and a ’plane belonging to the
New Zealand Air Force whilst it flew over
Christchurch .in  the course of night
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 gonnd 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 pmk 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 dlfncu]tv had the trdnsmxcsl()ns been
on the short waves.

..m - -

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, obtdin 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 n 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”

2 good

receiving sets are, on the averar
deal larger than our, and that fe ricans
wOorry about the possible cost ot 2ing a

“dud’’ valve.

s "t "

This Would Be Useful

HE Wireless Trader published recently
particulars of well over a hundred types

of domestic vacuum cleaner for the benefit of
those radio dealers who sell appliances of
this kind as well. All sorts of details were
given about each; but there was one very
important omission. About none of the
types was it stated whether or not it radi-
ated interference with wireless reception,
Rightly or wrongly, it seems to me any shop
which deals in both wireless sets and elec-
trical equipment 1s doing its best to kill its
own pig if it encourages the sale of inter-
ference-radiating * apparatus. M"my—p( I-
haps most—electrical shops deal also in wire-
less.  Probably they don’t realise the tre-
mendous force that they could bring to bear
upon manufacturers if they bandeéd 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

“significance of those labels.
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of explaining to their customers the exact
Interference
with wireless reception is, I 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 the use, they argue, of buying good
wireless sets if interference prevents you from
getting the best out of them?
"= "m
Lucky Poplar .
OCAL councils which are also suppliers
of electricity have varied a great deal
in their treatment of their customers who
own wireless sets when changes {from DC 'to
AC were made. None of them, naturally,
wanted to throw money away by giving new
sets for old indiscriminately. Most of them
acted on the whole pretty fairly, though I
have known instances in which they under-
took to convert sets from DC to AC working

‘and didn’t make much of a job of it. Some,
again, tried to find ways and means of wrig-
"gling out of their obligations. ~ The Poplar

authorities seem to have found a very happy
solution of the problem. They had about
three hundred customers with wireless sets
of the DC type who were covered by agree-
ment. Going into figures, they found that
the cost of conversion would 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-
facturer’s surplus stock that it paid them
far better to exchange new sets for old than
to carry out conversions. Everybody con-
cerned must be pleased, for the DC sets
covered by agreement must be pretty ancient
ones.

An Improved Remote-control
‘Mechanism -

IN‘ conventional automatic tuning systems
of the disc direct-homing type, the speed
of traversing the scale is limited’ by con-
siderations of overrun and possible ‘ hunt-
ing’’ at the gap. An average figure is five
seconds for the full 18o-degree movement.
Reduction of this delay #s one feature of
the latest automatic station selector designed
by the “‘ Laboratories Yardeny,”’ of Paris,
and demonstrated recently in this country.
As in the earlier model described in our issue
of December 29th, 1938, separate selector

discs are provided for each station, so that
any

press-button can be allocated to any

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 intune-(as indi-
cated by a pilet 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 Vladuct 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
t6 ““ 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
se;condary»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

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

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

cooo
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 secondary-emitting electrodes
cnclosed in an earthed screen S.
The amount of primary emission
from the cathode is measured by
a microammeter M, and the signal
to be attenuated is applied at the
terminals T to a modulating elec-
trode E.

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

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

Baird Television, Lid.; V. A.
Jones; and I. C. Nuttall. Appli-
cation date, June 1st, 1937. No.
496398. )

SLOW-MOTION DRIVES
’I‘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

Wireless World, March 2nd, 1039

simultanecusly 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 dale June 25th, 1937.
No. 497749. .
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DIRECTION FINDING
ARIOUS factors are known {o
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, Ppro-
duce an apparent shift in the
direction of the incoming wave;
or it may give rise to the ‘‘ quad-
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€chematic diagram of two-speed va

drawn away from the plate B into
the position shown, where a coned
stub C comes into frictional con-
tact with a ball D which engages
and drives a grooved wheel L.
The ball is held in position by a
cage (not shown). This reduces
the drive to an extent detcrmined
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 onc direction. and

Ilustrating the use

plier as an attenu-
ator,

of an electron multi- A\(
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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
cascs where a-cathode-ray tube is
used to give a direct indication of
the desired bearing. -

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

Television Finance
A Possible Solution

LTHOUGH the campaign to
. 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 return; such work
seems to be essentially a matter for
bodies financed by the State, or by
university foundations. At the meeting
in question it became clear that some at
least of the matters investigated by the
R.R.B. had also been the subject of
research by commercial firms. Some
overlapping is inevitable, but unneces-
sary duplication is to be avoided.
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The
Modern Receiver
Stage by Stage

In this second article of the series the discussion of the.
details of the modesn receiver starts with the aerial tuning
Nowadays the aerial ilself is not tuned, but the
term is still often applied to cover the first tuned circuit’

system.

i the set.

AVING dealt in Part 1 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 dld-
grams will not show
by - pass condensers,
grid bias resistances,
screen voltage sup-
plies, etc.  These wiil
come later.

The valve is a volt-
age-operated device, for in most cases its
mnput impedance is high compared with
the impedance-of the input circuit. There
are exceptions to this rule, especially at
shon waves, but for the moment it is
<ufﬁc1cntly accurate. ;

It is clear that the greater the slgnal
voltage that we can apply to the first
valve the smaller need be the total ampli-
fication to provide a given output. This
voltage depends on three factors : the field
strength of the signal, the aerial, and the
coupling between the aerial and the valve.

The field strength is out of the control
of the user of a receiver, and the aerial is
not usually considered a part of the
receiver. As far as the designer is con-
cerned the problem of the acrial tuning
circuit is the design of a method of coup-

ling an aerial of unknown characteristics.

to a valve. This, of course, is an impossi-
bility, and it is essential for him to assume
that the aerial characteristics have definite
values.

He does this, in
practice, and there

are certain stan-
dard values laid
Fig. 2. This diagram

. resonant tuned
circuit,

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

Part II.—
AERIAL TUNING

shows thgéguivalent -
circuit of  the series

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.
aerial is Louplud in
some way to a tuned
circuit.

The basic circuit is
shown in Fig. 2, and
is known as a series

resonant circuit.  The resistance R is not

-usually present as such, but it represents

the nevitable resistance of the coil L and
condenser C. The generator ¢r1 is also

not present.in practice, but here it repre-

sents the voltage injected inte the circuit
by the aerial. We shall soon consider
how it is injected.

Now the reactance of an mductance to
alternating current is ~

Instead, the .
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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 double the value of R used for
curve A.. - This icireuit,. therefore, is not
only less efficient, but less selective.

In praciice, of course, current as such
is not required ; we want voltage to operate
the valve. We obtain this by connecting
the valve across the condenser C (Fig.
2). The voltage ez is equal to the product
of the current dlld the reactance of C.

Now in practice most of the circuit
resistance lies in the coil, and at resonancc
the reactance of the coil and condenser are
equal. Tt 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 ez/e1, often termed
the magnification of the cxruut is oL/ R=

“Q (w=06.28 x frequency in c/ s and L in

hcnrys)
It is clear that for a given injected
voltage ex the voltage ez applied to the
valve is proportional
- to-Q and the selecti-

proportional to fre- g
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 also 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.

Now if Q is to be

quency for which the
positive inductive re-

FREQUENCY

increased at a given

actance is equal and
opposite to the nega-
tive capacltu e
reactance. At this
frequency the two
cancel and the total reactance is zero.

The current which flows as a result of
the application of ex 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 ex 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.

3 {requency 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
ficld and seems likely to continue to do so.
A standard variable*condenser has a
ntaximum capacity of about 500 wuF.
and a -minimum of some zouuF.  This

does not represent- the total capacity-

in the circuit, however ; the coil will have

a self-capacity of 5-20 uuF, the valve will’

have an input capacity of 3-15 uuF, the
capacity of the wiring and switching may
be 5-10 upF, and there may be a certain
effective capacity transferred from the
aerial. In extreme cases, the circuif
capacity may be 13-45 puF.

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

It should be pointed out that this figurc
of 50 upF 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 550 uuF for tuning. The ratio of maxi-
mum to minimum frequencies which canbe
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 C in henrys and
farads.
ally, the standard value of inductance for
the medium waveband is 157 uH, giving
a tuning range of 1,540-550 kc/s with the
capacities we have assumed.

It will thus be seen that as the induct-
ance is in most cases fixed by the tuning
range required, Q can be increased only
by reducing the resistance. Technically,
values of Q of the order of 200-300 are
possible on the medium waveband;
practically values of 75-150 are more usual.

With an unscreened air-core coil the Q
increases with the physical dimensions,
and very high values can be obtained with
a diameter of 3-4in. Screening reduces
the efficiency unless the screen is large
compared with the coil.  Screening is
essential, however, if all sorts of stray
couplings are to be avoided, and the larger
the coil the more is the screening neces-
sary. Obviously, there is no room in the
compact modern receiver for some nine
coils of several inches diameter, each
housed in a large screening can.

By using special high-frequency pow-

It works out at 162 uH. Actu- .

Wireless
World

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-core
coil has a higher Q, but is usually more
expensive. It often has a higher self-
capacity, and it is more difficult to couple
another circuit to it.

Before going on to discuss coupling it
should be noted that Q is not a constant
but holds for one frequency only. The
value of R usually decreases with fre-
quency, and oL does so also. The two
do not necessarily change at the same rate,
but over a limited range Q is very roughly
constant. ‘

Coupling

Constant selectivity, however, does not
demand constant Q but a constant value
of L/R. This is ‘unobtainable with con-
denser tuning, and in practice selectivity

increases as the resonant frequency
decreases.
On the medium
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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-
quarter to one-sixth the turns of L. The
aerial resonance is then higher than any
frequency within the tuning range; the
effect of the aerial circuit is then to in-
crease the effective value of L by an
amount which varies with frequency.

Recently, however, it has become com-
mon to make 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
is a series resonant
circuit. Its resonant
frequency' cannot
conveniently

L1

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 tan-
ing, however. In the
early days it was

uln-—

quency. This can
obviously be . cor-
rected by increasing

commonly tuned by
using a loading coll  Fig. 4. The usual
and series con- tuning system
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 ex1 of Fig. 2.

The effect that the primary has on the
secondary depends on the impedance of
the whole primary circuit and upon its
coupling to the secondary. There is
always an optimum coupling at which the
voltage developed across the condenser C
is @ maximum.

Now the resistance and reactance of the
primary are reflected into the secondary
to a degree which depends on the coupling
and increases with it. The optimum con-
dition is when the effective secondary
resistance is doubled by the presence of the
aerial circuit. '

If we start with loose coupling and
gradually increase it, we find that the
setting of the condenser C for resonance
alters. If L1 is small, C must be con-
tinually reduced as the coupling is in-
creased, whereas if L1 is large, C must be

are shown here,

L. It is found, too,
that the tuning of the
secondary circuit LC
is much less affected
by changes in the aerial itself with this
system.

Constructionally, L' may be a single-
layer coil or a short bank winding, while
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, 1t is found that with small L1 the effici-
ency falls off as frequency decreases,
whereas it increases with large L1. 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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The Diode Detector
with Positive Bias

REDUCING DETECTOR DISTORTION

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

tntroduction of the diode was a great advance, but it is by no means free from the

possibility of causing serious trouble.

In this article the conditions are examined

and the correct method of operation is indicated.

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. More recently W. T. Cocking has
indicated® that this form of distortion can
be eliminated by applying positive bias to
the diode. However, F. C. Williams in

The Wireless Engineer® casts doubts on the .

usefulness of positive bias and suggests
that it produces another form of distortion.

Prior to the publication of Williams’
paper the author had determined experi-
mentally the effect of positive bias and had
come to the conclusion that Cocking’s
claim was justified as far as the detector
itself was concerned. The detector is only
a part of the whole circuit, however, and
positive bias must be applied carefully if
it is not to cause the distortion effect to
which Williams refeyred.

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 ke /s and a modulation fre-
quency of 400 ¢/s.  The diode input and
output circuit is shown in Fig. 2. The
Jdnput was supplied from a standard signal
generator through an RF amplifier valve

+HT

> ar

" Fig. 1.—This diagram shows a typical diode
detector with the following AF amplifier.

and the output was taken through a suit-
able AF amplifier to a distortion factor
meter. The RF and AF circuits were all
carefully designed to give the smallest
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Fig. 3.—These curves show the effect on

distortion of varying Rz for various modula-
tion deptts. 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 wl-uch the measurements were

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 C2 and Rz in parallel with the
total diode DC load 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 is less for lower
modulation percentages. This confirms the
conclusions of the first article mentioned
above.
< For the other experiments the value of

" Rz was fixed at 50,000 ohms so as to mag-

nify the distortion effects. Fig. 4 shows
that positive bias does reduce appreciably
the distortion, but that as the bias'is in-
creased there comes a point whero dlstor-
tion increases again. This result isat vari-
ance with the view expressed in Cockmg s
article that the required value of positive
bias is determined mmply by 1he maxi-

The shuntmg effect of the AC load ‘is provided by Rz.

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
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Fig. 4—The effect of positive bias on

distortion is shown here for two modulation

depths. The signal input is again 40 volts
and Rz is 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 C2 shorted and zero positive
bias is practically equal to the minimum
distortion reached with C2 open circuited
and positive bias.

The experimental work was completed
by obtaining curves (Fig. 6) of R2 against
‘he 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 familiar
ground, to recapitulate the theory of
coupling circuit distortion and its elimina-
tion by positive bias. Typical diode
anode volts—anode current curves are
given in Fig. 7 and we can use these to de-
termine the output voltage by drawing
suitable load lines. For example, if there
is no AF coupling circuit the output volt-
age 1is 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
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Fig. 5.--With C2 short-circuited the AC

and DC loads are equal and have a value of

45,800 ohms. The application of positive
bias then increases distortion.

carrier peak voltage of 2 volts modulated
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
t 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, 1038.
3 The Properties of a Resonant Circuit Loaded

by a Complex Diode Rectifier. F.C. Williams,
Wireless Engineer, November, 1938.

Wireless
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line of 2 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 R1. To variations
of carrier amplitude C2 does not isolate R2
and the reactance of Cz2 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 RIR2/(Rx1 +R2). Since
FG is steeper than OB it must cut the
anode voltage axis before the carrier am-
plitude reaches zero, and in our particular
example we get a distorted wave shape as
shown at (b) beneath the anode voltage
axis. (The diode current cannot go nega-
tive.) We see that distortion only occurs
if the carrier amplitude varation, i.e.,
modulation percentage, falls below a cer-
tain value. An approximate formula for
this critical modulation is

M= R
R, +K,
We can obviously increase M by increas-
100
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Fig. 6.—These curves show the relation

between Rz and the positive bias for

minimum distortion ; again, for a signal
input of 40 volts.

ing Rz, 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=o0 the line starts

227
N ,
at some point +Eb. The critical modula-
tion approximate formula then hecomes
M= E.+E, R,
~E. R, +R,
where E,=carrier peak voltage
and it is clear that M can be raised to 100

RF INPUT
vorts Ec

ANODE
CURRENT

4
A,

!o(a)

(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/R1 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
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Fig. 8.—This curve illustrates the variation of input resistance with signal input voltage for 1
volt positive bias on the diode and R equal to 1M, 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 feedmg’ 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 envélope 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. %) to cross the anode current
axis, then positive bias distortion is intro-
duced. The range of positive bias must,
therefore, be limited for a given modula-
tion percentage to values which allow the

Fig. 9.—The variation in the input resistance

of the diode affects the damping of the

tuned circuit and distorts the input voltage
waveform as shown here. .

AF variations along FG to cut neither
the anode voltage nor the anode current
axis, and the range is naturally decreased
as M is increased. The ideal arrangement
would be to make the positive bias keep
step with the carrier voltage so that FG
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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 C2 shorted and that
there would actually be an increase in dis-
tortion by shorting C2 when the positive
bias is high. Al this is proved in the ex-
penmental results shown in Figs. 4 and 5.
Iti 18 1nterest1ng to note that noise sup-
pression in a Teceiver may “be produced
by positive-bias on-the.diode detector by
making use’of the damping property. A
typical 1nput~eutput curve for a receiver is’
given inFig. 16 and

o=AAAAA
VVVV

AAAAA
VVV Vv

e "1t “shows the effect
L of - positive bias
>4+HT

noxse supEressmn
We ‘may . now

suthmarise --the re-
* sults of -our ihvesti-
. -l -gation as follows: =

T (1) Positive bias

| ~can-be-applied-to a
) diode.to reduce de-
tector distortion due
to the AF céupling
circuit.

(2) Distortion at
a given percentage
modulation is re-
duced to a mini-

Fig. 11.—This dia-

"‘H

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

v

I

always passes through Ea=0; we should
then be able to accept a 100 per cent.
modulated carrier with practically no out-
put distortion.

A proof of our arguments is that we
should expect in the practical case that the
distortion at a given modulation percent-

age would be the same for C2 shorted and.

zero positive bias as for C2 open circuited

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 modulat}on
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-
creases.

Before concluding this article we should
refer to a detector which has all the charac-
teristics of a diode detector with positive
bias without the disadvantage of positive
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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.t
The circuit diagram of this detector is
shown in Fig. 11 and typical detection
grid volts—anode current curves in Fig.
12. The action of the valve is identical
with that of a diode with positive bias, the.
value of which is fixed by the anode volt-
age, increasing as the latter increases. The

4 New Detector ‘Circuit.

W. N. Weeden. The

Wiveless World, Januvary 1st, 1937.
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The Diode Detector with Positive Bias—
grid of the triode merely controls the elec-
tron stream and takes no current. There
is, therefore, no damping on the input cir-
cuit; indeed, there is usually a regenera-
tive effect® due to the capacitive cathode
load.

The negative feed-back detector, there-
fore, has the advantage over the diode not
only of a higher input resistance but of

& Cathode Coupled Circuits. W. T. Cocking.
The Wireless World, December 15th, 1938,
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being able to operate with the equivalent
of a fixed positive bias without introducing
distortion. It is thus simpler than a diode
with automatic variable positive bias, and
it is more efficient, considering the circuit
as a whole, because the tuned input circuit
is undamped.

Acknowledgments should be made to
the Marconi Company for permission to
publish the results which were obtained in
the laboratories of the Marconi School of
Wireless Communication.

Voigt “Light Coil Twin” Loud Speaker

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 o.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 4 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,

"

4\/

7

The new light
coil twin dia-
phragm is inter-
2 ‘ J| 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, (2) high frequency dia-

phragm, (3) new suspension cone, (4)

flexible dust seal, (5)

thread passing through

clearance hole in coil former, (6) centring washer, (7) speech. coil.

possess or who are familiar with the original
twin diaphragm. All the modifications have
been in the direction of lightening the mass
of those parts of the diaphragm which are
in motion at high frequencies. The centring

including components for the transmitter
correction network, is £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 me
as to how it can work when it is switched
off, and then I would like to know if any
harm can follow our present procedurs.

Oh, and another thing—I helieve 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

WO new lists of gramophone records have
recently been issued by (a) Messrs.
Bosworth and Co., Ltd., 8, Heddon Street,
Regent Street, London, and (b) Messrs.
Boosey and Hawkes, Ltd., 295, Regent
Street, London. These catalogues contain
recordings specially made to provide both
entertainment and incidental items of vary-
ing character and length for use where music
is required and where actual performers are
not available; e.g., in cinemas and 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 (), 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
application. D. W, A,
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Multiple-unit Set
for Local and Distant
Reception

AVING decided upon the design
of the local-stationrunit and the
AF section, the choice of the
superhet tuner had to be made,
and various advertisements were studied
with a view to obtaining the required per-
formance at reascnable cost. In the end

the choice fell on a tuner made by the

The Wiveless World, Marck oih, 1939

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

porating an RF wvalve, the frequency-
changer, and a single IF stage in its
chassis.  This provided two short-wave
bands, 12-35 and 30-80 meétres, as well as
the usual medium and long wavelengths,
the RF stage being tuned on all bands.
The output of this unit was, of course,
at the IF of 465 kc/s, and could be fed
straight to the diode in the pre-tuner
chassis; AVC was to be taken from the
output of the strapped anodes, and was to
be non-delayed ; it was applied to the RF
and IF valves only on the medium and

changer also on the two short-wave bands.
The circuit followed, in common with
most of those given in The Wireless
World, gives considerable fading compen-
sation without bringing all stations to the
same level, and is thus rather easier to
tune than one where the AVC action is
such that the use of a tuning indicator
becomes almost essential.

Since the acoustic characteristics of the
room in which the set was to be used, and
also the response to the speaker, were
known, it was evident that there would

_Designing an Individual
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Receiver

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 recetver and then details the steps taken to satisfy them.

cuts.
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

The treble circuit would be better ‘

was decided to incorporate one giving a
top cut of 8,500 or 6,000 at will.

The bass cut was most easily provided
by variation of the capacity of the con-
densers coupling the phase-changer to the
first RF valves of the amplifier, and it was
decided to use three pairs of condensers at

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 V1 and V2 are ganged. Ri1 and Rz are
for equalising volume. T1, T2 ; IF transformers (465ke/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 :
S1o, Si1, 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 1in. 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-
minals. In order to avoid any break-
through of signals, the switch was also

arranged to earth the grid of the VP4 and

short-circuit the coils in its ‘anode when
the other tuner was in use.

The aerial had also te be transferred.

from the supérhet, in the first position,
to the three primary windings of the coils
in the grid circuit of the VP4, in the ap-

Base of amplifier chassis ; the AF input terminal strip is carried on a
bridge, bass tone control switch is at the front of the unit and the

extension switch at the rear.

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 giids, and a

_switch of four wafers was thus wanted,

one in the aerial section and three in the
detector portion ; as these were not readily
available at the time, two assemblies, of
two wafers each, were bought and
altered from four-pole three-way to two-
pole six-way, and suitably

ganged, a stop being placed

so as to exclude the sixth

position until such time as

it might be needed ; switches
are now available

which would have

saved this trouble.

It was decided, in
the interests of sim-
plicity, to gang the
volume controls of the
two radio units; this
was easily done with
Meccano gears. The
volume control for the
gramophone "was to
be in the most suitable
and most natural place;
namely, the motor-board.

The ~amplifier layout was somewhat
modified from that adopted for the
original design in The Wireless World, as
the power equipment was separate, and
there were the extra switches for the bass
tone control and the extension speakers to
be included. Most of the smaller parts
were mounted on | two . sub-assembly
boards, instead of beig slung between the
larger components, sincé this gave greater
rigidity, whilé permitting a good deal of
the wiring to! be dope before the boards
were: put in the chassis. | Due care was

= w7 taken to ~keep the
-grid connections well
“dway from theanode
resistances, to pre-
vent any tendency to
grid current, and

i %

‘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

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.
natural to put the first pair of AF valves
at the front of the amplifier, and this gave

shorter leads to the extension terminals at’

the back.

The switch controlling the extension
wiring had to give positions where either
the set speaker, or the external one, or

saw cuts -were- made

switch, and this was

In view of this arrangement it was
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both were in use, and to perform the appro-
priate circuit alterations for the relay, so
that this was not operative when the ex-
tensions were cut out. These require-
ments were satisfied by a three-pole three-
way switch of the ‘Yaxley’ type
mounted at the rear, near the output trans-
former. In order to provide for phone

Amplifier  unit ;
the phone jack,
extension switch

and extension output plugs are seen at the
rear and the connections for the set
speaker at the side.

operation, when required, a jack was
mounted near this switch ; there was some
difficulty in connecting the phones, since.
with a push-pull amplifier there is no suit-
able point in any early stage. It was
found, however, that the voltage available
across a I15-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 fCQf'réc“t -Loading

The insertion of the plug Wis arranged
to cut out the set speaker, but fo leave the
extension connections unaltered. Further,
so as to maintain the correct'load on the
output- valves, a 15-ohm 10-watt resist-
aneewas 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 advantages over
any resonant methods and there was, in
any case, plenty of output to spare.

So far as the actual construction goes,
little explanation is needed, as the photo-
graphs show most of the components
clearly ; it should be noted that some of
the parts on the assembly boards are
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underneath, and thus not visible. A good
deal of the connections on these, and on
the pre-tuner switch, were made before
their fitting in the chassis, as they would
have been difficult to reach afterwards.
The resistances were disposed so that there
was plenty of space for cooling air to flow
between them, and the potential divider
was put above the chassis, and a hole pro-
vided beneath it, so that it should run cool
in spite of the considerable heat dissipa-
tion ; it was protected against accidental
shorts by a perforated metal cover shown.
Most of the components were of the usual
type, but all the composition resistances
were very conservatively rated, so that
there should be as little change in their
values as possible. Special note should
be made of the fact that those coupling
resistances and condensers in the two
channels of the amplifier were matched to
within 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
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mains and one from neutral to earth ; fol-
lowing these came two RF chokes of
solenoid type, to remove the last traces of
the interference. The earth lead from the
filter, and the screening and cores of the
mains transformers, was taken to the earth
pole in the wall plug, so that no interfer-
ence should be injected into the normal
lead to the tuned circuits.

Since the controls numbered eight, and
there were as many as five positions to
some of them, it was thought that some
indication of their purpose, and setting,
ought to be provided ; a separate window
over each with a disc behind it would have
served the purpose, but the use of a wood
panel with so many holes in it would have
given an unsatisfactory appearance. The
choice finally fell on the use of a mirror
with the windows over the knobs left
unsilvered, and also a larger space for the
tuning dial to show through similarly
treated. The glass was obtained from one
of the mirror makers with the holes drilled
and the silvering cut away in accordance
with the plywood template supplied to
them ; it was not unduly expensive and
looked very pleasing in the finished set,
with a bulb behind each aperture, and
paper discs to show the positions.

The performance of the finished receiver
was satisfactory, the quality on the local
stations left little to be desired, and that
from the superhet section was reasonably

The complete set, but without
the power supply unit. Treble
tone control switch is on

bracket on the pre-tuned chassis and the main switch on
the corresponding bracket at the right.

The gears

which ganz the two volum?z controls are clearly shown.

to give increased signal transfer, and to
damp the circnits 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 0.0005-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
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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. Itis 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

LEAFLET giving particulars of the seventy
ranges provided by the new Model 80 uni-
versal meter has been issued by the Taylor
Electric Instruments Co., 77-77a, Queen Vic-
toria Street, London, E.C.4. Three models
are available with sensitivities of 2,000, 5,000
and 20,000 ohms/volt; the latter costs 14 gns
O RO 1

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.

Thompson, Diamond and Buatcher, 34,
Farringdon Road, London, E.C.1, have pro-
duced a triple-purpose record cabinet for use
with the H.M.V. and Columbia record players.
A table model receiver may be placed on top,
the record player fits into an upper compart-
ment, and a lower compartment takes 100
records. The price is 52s. 6d. or 59s. 6d.
according to finish.

FXTENSION LOUD SPEAKERS

Connections of the Volume Control

IN the circuit diagram of a typical constant

impedance volume control given on
page 10 of the supplement to last week’s
issue, the ‘‘top’’ connection from the ex-
ternal loud speaker sockets should have
been made to the right-hand end of Rr.
This will ensure that as R2 is decreased to
reduce volume, R 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.

I

A
FROM RECEIVER

OUTPUT
— o>,
EXTERNAL
R2 ' SPEAKER

TERMINALS

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



By FREE CRID

In Defence of the B.B.C.

ALTHOUGH I will yield to none in

my denunciation of the B.B.C.'s
policy of diagonalising the programmes
so that what you hear from one trans-
mitter on one night you will see from
another on the next night, yet all the same
I do not like to hear its efforts unfairly
compared with the cinema to the advan-
tage of the latter. 1 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 1 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 leok
at”’ whlchever programme you fancied,
there usually being a serious film on one
screen and ‘a comic one on the other.

I can well understand, of course, that
this system could not ordinarily be used in
the case of talkies. because of the con-
fusion of sound which would arise, but

An ultra-modern flapper.

before the cinema industry starts throwing
stones at the B.B.C. I think that it might
well cast a stone at itself and thereby kill
two birds, namely, the one-programme-
only bird and the echo-variation-distortion
bird. ‘

This they could do by having swivel
seafs and a screen at each end, as already
referred to, but using headphones instead
of loud speakers. We should thus have
an alternative programme and also get rid
of the annoying variation in the quality
of 'sound reproduction -due ‘to the con-
tinuous change in the acoustic character-
istics of the hall as the different members
of 'the audience, with their widely
different sound-absorption factors, come

and go.
ultra-modern  flapper

After all, when a scantily clad
takes the  seat

‘vacated by an elderly Victorian female

wearing half a dozen red flannel petti-
coats, you can hardly expect their sound-
absorption factors to be the same. Head-
phones. would get rid of this nuisance, as
well as enabling alternative programmes to
be given.

It would, however, be a far better idea,
in my opinion, and one more likely to
appeal to cinema proprietors, if, instead
of  alternative programmes, half the
ordinary programme were to be given at
one end and half at the other end of the
hall. This would stop the. nuisance of
having to sit through the part of the pro-
gramme you don’t want to see until the
film you do want to see eventually-comes
on. The whole programme scarcely ever
appeals to every section of the community,
and so in this way the proprietors would
obtain a much quicker turnover in the

audience and  so effectively double the

capacity of their cinemas without increas-
ing their running costs in the matter of
hiring extra ﬁlms

The Effects of Sprmg

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, mclﬁﬂmg, 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- |

~It'is"a push-button type, . for I see
_ph—

plete."
no reason at all why this system of
fied tuning should not be applied to
ables. Actually, in my opinion, it is of
greater valiie in portables than in other
sets, for portables are usually employed
under conditions which do not permit of
careful tuning in the ordinary manner, and
it.is a great advantage to have a few
stations ““on tap.”’

The most obvious push-button system

to use in a portable is the so-called ‘‘ pre-

selector”’ arrangement, in which a pre-
determined value of capacity is slung
across each tuning circuit when a particu-
lar button is pressed. However, this did
not suit me at all, as 1 wished to go the

- whole hog and make my portable a re-

motely controlled one, since in the past I
have found it very inconvenient when at
a picnic to have to carry on a conversa-
tion at the top of my voice, owing to the
noise of the loud speaker. It is easy
enough to get over this difficulty, of
course, by putting the set a few yards
away, but if you do this you lose the
ability to change the programme, as it is
usually impossible, once the picnic has

agzstudent of the daily newspapers,
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started, to get up witheut upsetting the
tea and putting your foot in the jam;.at
least, 1 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, 1 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
but
apparently there has been an epidemic
lately of what are usually termed ‘‘infernal
machines’’ being dumped in cloakrooms,
and so I was the unfortunate victim of
circumstances. What I now want to
know is, who is going to pay for my
ruined receiver ?

An Apology

WHEN' Mrs. Free Grid was spring-
cleaning my desk the other day she
unfortunately came across a lot of un-
answered correspondence, some of it
dating back to my pre-marital days. The
unfortunate part about it is that there were
several letters among them. which had
been sent to me by readers. Now I should
not like you to think that I do not bother
to reply to letters I receive from you; on
the contrary, I invariably reply individu-
ally to éverybody. I should therefore like
to offer my sincere apologies to all of you
whose letters have not been answered.
Please write again,



