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EDITORIAL

Relays and the Post
Office
An Explanation Needed

N our issue of November 11th we
drew attention to the ‘fact that the
Post Office showed signs of taking
an active interest in the question of
the relay broadcast services, and we
emphasised that evidence was available to
show that if once the Post Office set its
hand to the task of taking over the ex-
isting relay organisations, as authorised to
do by the Governrhent’s acceptance of the
Ullswater Committee’s Report in 1936, we
might expect that the job would be under-
taken on a wholesale scale and the full
resources of the Post Office would be
applied to developing relays as a method
of distributing broadcast programmes
throughout the country.

We suggested then that the Post Office
owed it to the public and to the radio
industry to make known their intentions in
advance, because of the revolutionary
effect which such development of the relay
service by the Post Office on a national
scale would have.

Arguments can be put up in favour of
making the Post Office telephone network
a medium for the distribution of intelli-
gence in case of emergency. To be able
to call up by telephone every subscriber
in the country or in a given district simal-
taneously, in order to convey an emer-
gency message, would be a most valuable
tacility, and since there is so much discus-
sion to-day in regard to national defence,
the value of providing such means of com-
munication must not be lightly esteemed.

Emergency Precautions

We have on several occasions pointed
out the weakness of broadcasting alone
as a means of direct communication
with the public, because so large a pro-
portion of domestic receiving sets operate
from electric supply mains which might

COMMENT

fail and so cut off large areas at a time
from the broadcast transmissions, and we
have suggested that crystal sets might be
available as a standby.  But it is well
known that broadcasting stations and
other wireless transmitters to-day provide
an excellent guide in aerial navigation,
and it might well be that any country
which suffered from air raids or an aerial
invasion would wish to close down all
wireless stations likely to provide land-
marks to guide an enemy. To be able to
silence the broadcast stations and switch
over to a relay system provided by the
telephone network would be valuable in
any defence plan. This, we feel, may be
a justification for Post Office activities in
connection with the relay services.

No Substitute for Radio

From a general survey of the question
we consider that at this point the Post
Office enterprise should end and it should
not be pushed to the extent of providing
the subscriber with more than the local or
national programme, so as to avoid as
much as possible incursion into the sphere
of activities built up over so many years
on the basis of the present distribution of

broadcasting.

It seems unthinkable that a. situation
should be allowed to arise which tended,
however gradually, to set up a national
relay network as a substitute for the
present scheme of broadcasting by wire-
less. A relay system could never cover
the whole country, and only a proportion
of the country economically. To reduce
the number of our broadcasting stations or
curtail their coverage would scriously
affect British prestige in Europe where our
stations are so widely listened to.  Any
weakening of our claims to broadcast
channels would result in other countries
occupying them permanently. _

As a measure of national defence in
emergency. a Post Office distribution of
broadcasting can be justified, but never as
a peace-time substitute for our present
organisation.



556

Heat Dissipation

A NEGLECTED

A

ASPECT OF DESIGN

somewhat disquieting thought is that even quite a modest
broadcast set generates enough heat in an hour to boil three

pints of water. Precautions for ensuring the rapid and harmless

dissipation of this unwanted but unavoidable by-product are dis-

cussed, and it 1s pointed out that worth-while economies may
often be cffected by proper design and layout.

T is the author’s intention in this
article to cover some of the practical
considerations of design which are
often overlooked in the building of

apparatus. In these matters the manu-
facturer exposes himself to criticism less
often than the amateur, but even he, in
preparing a design, often neglects points
of importance which only come to his
notice when service troubles begin. It is
not always realised that only a part of the
making of a design is finished- when the
circuit and its values are chosen, and that
the carrying out of these into practice with
a suitable choice and disposition of com-
ponents, requires at least as much, often
more, knowledge and thought than the
preparation of the original plan. -

- As an engineer himself, the writer has
often been appalled by the complete lack
of thought sometimes shown in this direc-
tion, and.the component manufacturer

must often be blamed for faults brought -

about by subjecting his products to im-
proper and unfair treatment.

The point to be dealt with in this
article, as it seems to be the most often
ueglected, will be that of the heating of
components and sets ; this is, of course,
a factor which only affects the most
powerful of battery sets, but is of great
importance in mains sets, PA equipment
and car radio receivers.

‘last long if it was so
‘badly designed that
it ran at
point, but that re-

parts, including that developed in the
speech coil of the speaker; secondly, as
sound energy radiated from the speaker—
the latter a very small proportion indeed
of the whole, as the efficiency is low and
the amount initially supplied only a few
watts. It is evident then that practically
the whole of the energy taken by the set
is released in the form of heat which must
be dissipated in some way or other into
the surrounding air. It may be interest-
ing to point out that an average set con-
suming, say 8o watts, will generate
enough heat in an

-3 -
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ance, and can only be attained in the case
of chokes and transformers at an increased
cost, while the former is usually fixed by
the valves selected and is irreducible. It
follows then that, in general, the only way
to reduce the. running temperature of a
component to a safe value is by getting rid
of the heat necessarily developed more
rapidly, and thus preserving a lower
temperature.

Now without going deeply into the physics
of heat it must be mentioned that heat
can be dissipated in one of three ways;
by conduction to some body in direct con-
tact; by convection to the surrounding
air ; and-by radjation into space, which is
independent both of contact and of the
air and can take place as well in a
vacuum. These three methods are all
dependent upon the nature of the surface
of the article, and the disposition of the
component with respect to other parts,
and to access of cooling air, so far as the
loss by convection is concerned. A metal

base is exccllent-for

hour to boil three -
pints of water, not
that it is suggested
that a set would

boiling

presents the amount
of heat that has to
be got rid of some-
how.

conducting the heat
away from the cores
of transformers and
chokes, but for
components where
the heated element
15 insulated from
the chassis conduc-
tion cannot be re-
lied on, as almost
all insulators are
poor conductors of

Now when a
component is de-
signed it is given a
rating which is in-
tended to cover average conditions, The
more one pays as a rule the more conser-
vatively rated is the article and the mgre
abuse it will stand without
failure; hence if one is
somewhat uncertain of the
conditions it is better to
pay a little more and be
on the safe side. The rating
in general is based on two
factors, the voltage the part
will have to withstand, and
the current it will have to
carry ; the latter is that
factor which controls the
heating and which will be
considered now.

The effect of passing a
current through any sub-
stance is to release an

This voltage-dropping resistance, wound on asbestos and so
obviously intended to run hot, was nevertheless mounted
within half an inch of two paper condensers—which actually

broke down in service.

. The energy suppliced to the apparatus
is dissipated in two ways only, first as
heat in the valves, resistances and other

amount of heat proportional
to the watts expended—
that is to the square of the
current, and the only way
that the heat generated can
be reduced is by reducing the current or the
resistance. The latter is obviously not pos-
sible in such cases as that of a fixed resist-

A fruitful source of trouble :
and resistances sandwiched together.

heat, and convec-
tion and radiation
alone will be useful.

Obviously, the
best way to increase the amount of heat
lost by convection is to supply a free cur-
rent of cool air which can flow past the
component. Since heated air rises, there
will also have to be free egress for this air
somewhere above. The radiated heat is
dependent only on the nature of the sur-
face of the article, a dull surface radiates
more frecly than a bright one of the same
temperature and a black one more than a
light-coloured one ; the worst thing to do
is to enclosc the part in a highly polished
metal container.  Naturally, a shrouded
article will run at a higher temperature
than one not shrouded, other things being
equal, but a closely fitting cover of a dull
black may actually improve the cooling of
a part originally light-coloured.

condensers

Free Heat Dissipation

It is unfortunate that the chief con-
siderations in marketing an attractive pro-
duct are in direct opposition to the re-
quirements for free heat dissipation. The
*“stripped "’ manufacturers type of com-
ponent will run much cooler than a
similar article enclosed in a brightly cellu-
losed, or worse still lacquered metal case.
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The resistors of this old-type set may not look
so neat as the modern strip-mounted assembly,
but they are better spaced.

The best type of resistance for cool run-
ning of the element itself are the ones
with the resistance wire wound on the
outside of a former, preferably hollow,
and only lightly coated with enamel, as
the wire is in practically direct contact with
the air ; those enclosed in insulated tubes
must run at a higher temperature.

The neatest and most attractive way to
mount resistances in the set ison a multiple
board where all the clements are grouped
together, and while this has much to com-
mend it on grounds of rigidity and neat-
ness it does have the effect of concentrat-
ing a great deal of the heat in one place ;
in order to ensure cool working the board
should be carefully placed, and suitably
designed.  If the resistor unit is hori-
zontally mounted, a slot, or holes, should
be cul in it so as to afford ready access of
air to the middle, which is the hottest
part, and it should not be placed too close
to the baseboard or chassis. The modern
fashion of housing most of the small parts
under a metal base has its advantages in
so far as the appearance of the set is en-
hanced and the collection of dust pre-
vented, but holes should be provided in
the base near the hottest places so that
the warmed air can rise through and also
at the side or underneath so that cool air
can cnter. If these precautions are not
taken, early failure of some of the resist-
ances may be expected,

Special consideration should be given
to the voltage-dropping resistance ot
AC/DC sets.  This may easily absorb 40

Wireless
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watls, as much as an electric soldering
iron, so the need for care is evident. It
should be mounted at least 4in. from any
other component, preferably at the back
of the set and in such a position that ven-
tilating holes can be provided both above
and below it. If it is on a tubular former
a slight inclination from the horizontal
will be better than any other position, as
it will encourage the air to flow through
the tube and considerably. increase the
cooling. A vertical position would do the
same, but it would lessen the cooling
from the outside, as air heated by
flowing past the lower portion of the re-
sistance would not be so effective in cool-
ing the upper part.

Power Valve Precautions

The valves give out quite a considerable
amount of heat, especially the output
valves and the rectifier—a single “‘s-watt”
triode will digsipate some 235 watts in the
anode circuit in addition to the 8 watts of
the filament, so it will be obvious that no
other part susceptible to heat should be
placed above a valve where
the stream of hot air will im-
pinge upon it. Tt is wise, if
the valves are placed in a row,
as they arc in so many re-
ceivers, to leave ample space
around those which are most
heavily rated; for reasons
dealt with later on they should
not be verv near the reservoir
and decoupling condensers.

Mains  transformers and
power chokes are better leit un-
shrouded unless the shrouding
has holes for the ingress and
egress of air.  Nearly all trans-
former breakdowns are due to
excessive heating of the wind-
ings through overloading from
some cause and an adequate
supply of cool air will permit
several more watts to be drawn
from the windings in safety. As an
illustration of this it might be interesting
to mention that the large transformers in
power stations are often provided with
fans which are switched on when any
overload occurs and which, by virtue of

Provision for free circulation of air :
condenser block is well separated from the power trans-
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less costly construction to be employed

Condensers, if perfect, would consume
no energy, since the current through them
is completely out of phase with the applied
voltage, the only loss in practical ex-
amples occurs due to the losses in the di-
clectric, which do appear in the end as
heat, but except for transmitting gear the
heating due to this cause may be neg-
lected.

There is another factor to be considered
in the case of condensers and that is their
reaction to external heat from the other
components. The Mansbridge type is
usually made up with paper impregnated
with paraffin-wax, the melting point of
which is 120 deg. F. and in a very warm
situation this will liquefy and may even
partly run out. Care should, therefore,
be taken in the disposition of these com-
ponents with respect to such warm neigh-
bours as voliage-dropping resistances and
valves.  Electrolytic condensers, even
those of the nominally ““dry’ variety,
contain some moisture, on the retention of
which their functioning depends; their life

the smoothing

former and smoothing choke.

is, therefore, considerably extended if
they are kept in a cool place, even if they
do appear to be hermetically sealed.

The field windings of energised speakers
absorh anything from 3 watts to 20 watts,
but here there is not so much a danger of
the wire burning out, as ol exces-

sive heat warping the speech coil
tormer and causing it to rub
against the poles, with conse-
quent loss of quality; this fault
is often difficult to trace as it may
not occur until as much as an
hour after switching on. It can
be avoided by sufficient cooling
of the energising coil, and for this
reason the author considers it in-
advisable to cover the speaker
with a fabric bag as is so often
done.

Points in the layout of a modern chassis :

slots in the back cover.

the increase in cooling thus provided,
enable the transformer to carry safely
overloads of 100 per cent., and a much

the trans-
former is isolated, while it and those valves which
dissipate most energy are at the rear, close to the cooling

“up in a

The various components being
correctly disposed and provided
with adequate cooling, it is essen-
tial that the precautions taken are
not vitiated by boxirng the whole
small, hermetically sealed
cabinet.  Fabric backing does normally
permit a sufficiently free circulation of air,
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Heat Dissipation—
and unless the cabinet is of unusually
large dimensions, ventilation holes should
be provided both at the top and the bot-
tom of the back. These holes can be
covered with the perforated metal or
gauze, or the cover may be a metal plate
with louvres, which in the opinion of the
writer is better, as there is less resistance
to the flow of air and also less likelihood
of dust getting into the set. -

It is not suggested that the above con-

Wireless..
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siderations are the .only ones that need
attention, or that all the modifying factors
have been taken into account.” The
smaller the output of the set or amplifier,
the less harmful will be neglect of the cor-
rect principles, but careful and thoughtful
adherence to the essentials will give a
longer trouble-free life to the apparatus,
and will often enable a considerable saving
in cost to be made by using components
of a lower nominal rating than would
otherwise be desirable. ~

How Many Knobs ?

FLEXIBILITY VERSUS ALL-AUTOMATIC CONTROL

N my perusal of papers wholly or
partly devoted to radio I seem just
lately to be constantly coming across
arguments in favour of the ‘‘Big Set.”
And rightly so. During the last year or
two there has been such a tendency for
broadcast receivers to become more or
less standardised as a superhet ‘with about
four valves—selling a bit cheaper each

season, and put into a slightly different -

cabinet, but otherwise much the same—
that it is quite possible for the non-tech-
nical listener to be unaware that there is
anything better. Or if the high-priced
models are put before him he may be very
doubtful about what" he really stands to
gain for the extra money.

So it has been pointed out by various

writers that the better all-round perform-
ance, the effortless range, the extra
facilities that are possible when the de-
signer is given a free hand with. the num-
ber of valves, make radio something quite
different from the experience of those who
actept the ordinary mass-produced stuff.

There is hardly any limit to the possible
number of valves and features, or to the
price. Some sets (American, of course)
are listed with more than 25 valves—and
that is'not for television either. Are they
worth having when four will do?

Opposite Policies

Well, of course, that depends a good

deal on who is to use the set. In plan-
ning an elaborate receiver the designer
can.adopt-either of two opposite policies.
He can furnish the user with more and
more facilities—knobs for this and that,
to give him a very large amount of con-
trol over reception, or he can assume that
the user is utterly incapable of tuning the
simplest set properly, and devote thought
and ingenuity to making it work itself.
Some time ago I quoted an American
paper in these words: ‘It is a foregone
conclusion that if radio receivers are ever
to be high-quality musical instruments,
all controls having any effect whatever
upon the tone quality must be kept out
of reach of the user.”” That is one basis
for design.

Most of the ‘‘features’’ of a receiver
can be allocated to one or other of these

By “CATHODE RAY”

two general classes. Take tuning. The
flexible, hand-operated, multi-knob set
has a subsidiary band-spread tuning con-
trol or device for opening out the more

interesting parts of the scale and permit- -

ting very precise adjustment. The auto-
matic, mini-knob set has ATC for pulling
the tuning out of the ham-fist of the
clumsy operator into exactly the right ad-
justment. Take selectivity. The multi-
knob set has variable selectivity, which
requires the operator to use his judgment
according to the prevailing conditions.
The automatic type of set has (or would
have) ASC for causing ‘the selectivity to
depend on the strength’ of station being
received, or (better still) on the interfer-
ence actually existing. And so on.
One type of set looks very complicated
but actually is fairly simple; the other
looks absurdly simple but actually is
fiendishly complicated.

I should feel insulted, of course, if I
were offered a ‘‘ foolproof’’ set. Yet I
may say that, after a bout of the multi-
knob type, it is sometimes rather a relief
to use one that is just switched on and off
and holds no temptation to fiddle about
with the controls, trying to get reception
a little better. Instead of settling down
to enjoy the programme (which with such
a set ought to be enjoyable, if it ever can
be) one is constantly wondering whether
a little less bass-lift or a little more volume
expansion wouldn’t improve it. That
just shows how much depends on the per-
son the receiver is for; some people are
much more interested in trying to get the
best results than in listening to them after
they have got them. And for all I know
there may be other people who can con-
centrate on the programme even though
they have a dozen knobs within reach.

There is another reason why the people
who are to use the set must be taken into
very big account when contemplating a
multi-knob set. Although its capability
for turning out good results is, assuming
competent design, exceptionally great, its
‘possibilities for evil are also exceptional.
When operated by somebody who under-
stands what he i§ doing, it can make the
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best of whatever conditions prevail with
regard to such things as fading, noise
studio acoustics, and ‘“balance and con-
trol”* by the broadcasters.  But in the
hands of the unskilful the probability is
very heavily loaded against results even as
good as those given by the common four-
valver. The all-automatic receiver on the
other hand, again assuming competent de-
sign, may not be capable of quite such
favourable adjustments as the hand-con-
trolled set, but is generally incapable. of
really bad results—until it goes wrong:
“You pay your penny (very figura-
tively speaking) and you take your.
choice.”” So far as ready-made sets are
concerned, there is at the moment regret-
tably little choice, but the same principle
holds good for the home-made equipment.
If the rest of the family (who, intelligent
enough no doubt in their own several
ways, are incurable idiots when it comes
to radio) have no alternative apparatus
sdited’ to ' their limited technical attain-
ments, then the ifistallation of a4 set re-
sembling the console of the B.B.C.
Theatre Organ is likely to cause the ears
of the enthusiastic designer to be
assaulted by the most deplorable sounds
when the other people lay their hands on”
it. So if he must have flexible control it
should be under cover somewhere, with a
simple switch to change over to reliable, if
mediocre, performance. '

Flexible or Automatic ?

I have often thought of writing about
““The Set I Never Have Time to Build.”
So far I have never had time to think it
out definitely enough to write about it.
Just as it is beginning to take form in the -
imagination, some new development or
idea makes it obsolete. One of the in-
volved problems is whether to make it an
all-*“ A-C*’ set or Theatre Organ set. I-
had the Theatre Organ explained to me
once by one of its designers, and, although
it would require a very special type of
brain to remember everything about it, I
did gather that it is possible for combina-
tions of stops to be “‘ pre-set”’ by some-
body who knows all about it, and then,
when the time comes for actual playing,
the organist does not have to break into
the middle of a piece with ‘“Stand by,
please, while I'change a few dozen stops I’
He just touches one button that brings
into action the combination that has pre-
viously been set up. This seems to sug-
gest a possible solution of the expert-cum-
family receiver problem.

I started off with the intention of dis-
cussing the relative desirability of the
various features that might be included in
a big set. But it looks as if that will have
to stand over till another time.

Collins Wireless Diary, 1938.—Pp. 146 and
diary section. Numerous diagrams. Col-
lins Clear Type Press, London and Glas-
gow. Price 1s. 3d. to 7s., according to
cover.

Preceding the diary proper are 146 pages con-
taining wavelength tables and a great deal of
useful technical and other information.
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Linear Contrast Expansion

METHODS OF VARYING SOUND INTENSITIES -

HE human ear, like the other

sensz-organs, is capable of regis-

tering stimuli of widely differiny

intensity.  On account of this
property, the sounds employed for our
entertainment and instruction cover so
wide a range of loudness that consider-
able difficulties are encountered when we
try to record them or transmit them by
radio. It can be shown that the acoustic
power received by the audience is ten mil-
lion times greater during a fortissimo
orchestral passage than it is during a solo
by a muted violin. The reader will be
familiar with the influence of extraneous
noise—such as the roar of traffic—on the
appreciation of the music by the audi-
ence.  The quiet passages are lost or
badly mutilated. In such a case the
conductor of the orchestra is justified
in avoiding the use of extremely soft
tones.

An exactly similar state of affairs exists
in the reproduction of sounds by gramo-
phone or radio. Unwanted noise of a
more or less continuous kind (hum, hiss,
etc.) is unavoidably

studio itself. The advantages of listening
to such a ‘‘ compressed '’ programme arc
best appreciated by imagining what it
would be like to dispense with ‘“‘ contrast
reduction’’ at the recording on trans-
mitting stage.

Thus, assuming that we had a really
powerful output stage and speaker, which
could re-create in the listening-room the
original loudness experienced in the con-
cert hall, we should find the pianissimo
passages drowned in the manner already
described. Let us now imagine the out-
put stage and speaker replaced by com-
ponents of more modest size, such as most
of us empioy. Overloading during loud
passages would force us to turn down the
volume-conirol, and we should then fin1
the general level of the music disappoint-
ingly low.

Again, if one uses music as a “‘ back-
ground ** for conversation it is clearly dis-
concerting-to have the loudness varying
over a wide range.  Thus, from many
points of view there are advantages in

introduced both in
transmission a n d

the *‘compression’’ apart from the
obvious one of
avoiding the muti-

+HT

lation of soft pas-

reception, in  re- sages.

cording and repro- The careful
duction, with the listener does not
result  that  the use music as a
range of loudness background for
allowable in  the ——>- +100 v conversation,
large concert hall et ouTeUT neither does he lis-
woulid be quite un- ten in a noisy rooi
acceptable in a re- if it can be avoided.
corded or trans- Moreover, we must
mitted programme. assume that the re-
Assuming the loud creation of the
passages to be re- L [+ original loudness is
produced at the Amr:m:ub CONTROL not precluded by
proper intensity, RecTIFIER votvaas reason of a small
we should find the | i amplifier, or on the
quiet passages Y grounds of domes-
. 1 H . €O BIAS . 4t

swamped in noises tic politics.  The

arising from the re-
corder and repro-
ducer, or trans-
mitter and receiver
(as the case may
be), not to mention
the noises emanating from interfering
stations, atmospheric discharges and
from the occupants of the listening-room.

The engineer overcomes this difficulty
by arranging for a high gain in the trans-
mitter during soft music and reducing this
gain as the sound becomes more intense,
thus providing us with a kind of ** com-
pressed ’ range of loudness. The chicf
obijection to this procedure, as the listener
to broadcasts from public concerts weil
knows, is the abnormal prominence given
to the unwanted noises from the hall or

Fig. 1.—Heptode valve employed as an
amplifier for contrast expansion. The control
voltage increases with the input level and
raises gain of the valve by reducing initial
negative bias on the inner grids G1 and Gz.

conditions are then
favourable for the
employment of con-
trast - expansion.
This consists in the
use of an amplifier
whose gain increases with the volume of
the music. In this way, the quiet pas-
sages, recorded or transmitted at an un-
naturally high level, are restored, at least
partiaily, to their proper level in relation
to the loud passages.

Before the various difticulties of this
process arc discussed, it is desirable ‘o
make a brief review of the methods em-
ployed. Probably the most perfect
method is to use two variable-mu valves
in push-pull and to control the bias by
nmeans of a DC voltage derived from the

HE object of contrast expan-

sion is to introduce into the
reproduction either of broadcasting
or of gramophone records a wider
_range in intensily than otherwise
would be possible. Various methods
are reviewed in this article and a
detailed description is given of a’
system using a multi-electrode valve
the amplification of which is regulated
according to the intensity of the

applied signal.

B+ K. A, MACFADYEN, M.Sc.

(Research Laboratories of The General Electric
Company)

input terminals by rectification. A fixed
bias maintains low gain when the signal
i> weak, but as this latter increases, the
rectifier provides an additional bias in the
positive direction, thus raising the ampli-
fication and helping to restore the proper
contrast. This method suffers from the
drawback of being rather costly.

Another successful method makes use
of a heptode. This valve may be em-
ployed as an amplifier with variable gain
by applying the signal to the fourth grid
and a DC ‘‘ control-voltage’’ to the first
and second grids.  The remaining grids
act as screens, and -the anode-circuit is
loaded with a coupling resistance as usual.
The control-voltage is obtained from a
small rectifier-circuit energised from the
input terminals. A schematic circuit is
shown in Fig. 1.

Gramophone Reproduction

The third method of producing con-
trast expansion utilises the fact that a
lamp-filament has a very much higher re-
sistance when hot than when cold. By
connecting small flash-lamp bulbs suit-
ably in the loud speaker circuit, a certain
degree of contrast expansion is obtain-
able. The main advantage is cheapness.

A very little experimenting is required
to demonstrate that contrast expansion
has its pitfalls. In the first place, it is
found almost impossible to secure satis-
factory cxpansion of radio programmes.
With the reproduction of records, how-
ever, a considerable degree of contrast
may be added with pleasing results. This
is fortunate, because the degree of ‘* com-
pression”’ used in recording is consider-
able, due to the necessity for avoiding
breakdown between adjacent grooves and
at the same time keeping the surface-
noise inconspicuous.
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Linear Confrast Expansion—

Even though the technique is confined
to the reproduction of recorded music,
however, we soon find that highly ex-
aggerated and unnatural results are
obtained unless certain conditions are ful-
filled. It is necessary to énquire into the
behaviour of the ear in order to under-
stand what these conditions are.

The perception of the loudness of a
sound is characterised by our ability to
distinguish a change of about 20 per cent.
in the power of the sound, no matter
whether the latter is high or low,-soft or
loud. This has led scientists to estimate
changes in loudness logarithmically.
Thus, a ratio of 10 to T in power is called
a change in level of 10 decibels. (The
logarithm of 10 is 1, but the unit of loud-
ness is taken as one-tenth of this
logarithm.)

Amplifier Characteristic

The advantage of this system can be
seen from the following example. In all
parts of a concert hall the power-ratio of
the loudest and softest sounds is the same,
but the occupant of a stall hears the
music at a higher average intensity than
is experienced by a man in the back row.
Both experience a range of, say, 70 deci-
bels, but in the one case this range, may
extend from 30 to 100 units, in the other
case it will perhaps be from 20 to go units
of intensity. ..

We may regard an ordinary amplifier
(loosely, it is true) as a device, which
raises the strength of all input signals by
the same number of units. The rdnge of
loudness will be unaltered, just as it is by
the hearer’s proximity to.the orchestra.
It is convenient to use the word level for
this idea of average intensity. One may
thus hear ' the same concert at a great
many different levels.

The ordinary amplifier, then, has a
constant gain (represented by the dotted
straight line in figure 2), but, as we have
seen, for contrast expansion we require
one with varying gain. Experiment has
established that the gain ought to be pro-
portional to the input—that is to say, the
characteristic must still be straight but

20
80
? 70
w
0
o 60
w
a
Z 50
Zz
S aopl-- =
o CONSTANT GAIN AMPLIFIER
30
20|
0 10 20 30 40 50 60 70 80
INPUT SIGNAL IN DECIBELS

Fig. 2.—The ideal contrast expander should

have a linear characteristic as shown by

the full-line curve. The two broken-line

curves show respectively that of a linear

amplifier and of a non-linear contrast
expander.
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must lie at an angle, as shown in figure 2.

It is this requirement of a straight-line
characteristic which is one of the major
difficulties. of contrast expansion. If the
characteristic is curved, as in the dotted
curve figure 2, loud passages will be heard
to burst forth in a totally unnatural way.

Another requirement is that the slope
of this line should be variable at will.
This is necessary because not all record-
ings possess the same degree

DECEMBER. 2nd, 1937.

to apply to the voltage on the signal grid.
Provided that the level applied to the
rectifier is correct we may, if we wish, re-
duce the level at the signal grid to any
value—to avoid valve distortion, for ex-

ample. This control, however, must not
extend to the rectifier-circuit (see
figure 1).

From what we have seen of the limi-
tations inherent in the circuits it will be

of ‘“‘compression.” T he

range of orchestral music is +20

compressed from about 70 to

about 30 decibels, while cer- 15
tain chamber music is com-

3] ZEROG EXPANSION

pressed very little. Evidently

the use of an expansion circuit

2 NAN

with this type of record would

be absurd.

These two. requirements—
linearity and control—are

GAIN IN DECIBELS

difficult to satisfy with the

cheap and simple lamp-cir-

.,

cuit mentioned in the earlier

4// v

e

part of this article. The cir-

cuit to be described in a forth- —10%
coming issue will incorporate
special features to ensure line-

INPUT VOLTAGE (EXPRESSED AS DECIBELS ABOVE 10mv)

10 15 20 25 30 35 40 45

arity and to provide a smooth
control’ of the -degree of ex-
pansion.” . .-

. A consideration of any of the ex-
pansion circuits described will . show
that their range of action must be limited.
The gain cannot increase indefinitely as

the loudness intreases. Also it will be

" 70

3 c D
8 6o
8 .
& 80p-Trom-me— '
Z 0] ;
Z [ !
- ! i
g 30 i '
1 i
20 L 1
0 10 20 30 40 50 60 70 80 90
INPUT LEVEL
Fig. 3.— For correct operation of the

expander the level of the input signal
should lie substantially within the region
of varying gain represented by B.C.

clear that the gain will not fall to zero in
the absence of any signal. In practice,
the best that can be done is to obtain a
characteristic with a sufficiently long
straight part (see figure 3). An input
range 6f 30 db. is adequate.

It is important to ensure that the level
of the input signals lies substantially
within the region of varying gain, B.C.
(hgure 3). If the input level is very low,
the rectifier will not generate an appre-
ciable DC voltage and the amplifier will
operate on the constant-gain region, A.B.
Similarly if the input-level is too high,
even the weakest signal will cause a big
enough control-voltage to elicit the maxi-
mum gain from the heptode (or variable-
mu valve). This state of affairs is repre-
sented in the region C.D.—a region of
constant gain.

There is no reason, however, why this
limitation in level should be considered

Fig. 4—Curves showing performance of heptode contrast
expander with three different initial voltages on Gt and Gz.

evident that we cannot control the degree
of expansion (i.e., the slope.of the operat-
ing region of the characteristic, figure 3)
by merely inserting a volume-control
before the rectifier. Such an arrange-
ment (although recommended by a num-
ber of American writers) merely reduces
the level of the signal at the rectifier so
as to cause the range of applied signals to
cover part of A.B. and part of C.D.
(figure 3)—a most unsatisfactory result.

In the circuit to be desciibed later con-
trol is exerted by varying the initial bias
applied to the first and sécond grids. It
has been found experimentally that this
can be arranged to give a smooth control,
as shown in the curves of figure 4.

In order to avoid distortion, it is neces-
sary to smooth the output of the rectifier
before applying it (as a control voltage)
to the variable-gain valve. This inevit-
ably introduces a time-lag into, the opera-
tion of the expander. The lag is not
necessarily a disadvantage, for without it
slight and rapid changes in the intensity
of a note, changes which are not *‘com-
pressed” in the recording, are ex-
aggerated unnaturally. A #remolo, for
example, can be made to sound quite
absurd in the absence of time-lag.  On
the other hand, if the time of recovery
is too great, not only will there be a slug-
gishness in the attack of a loud chord,
but also at the end of a heavy passage,
the needle-scratch when reproducing
gramophone records will be heard to die
away slowly during the ensuing pause:
The optimum time-lag may best be found’
by experiment.

(A constructional wunit, based on the
design recommended in this article, will be
described in next week’s issue. A list of
the component parts to be wused will be
found on another page.)
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Outstanding Broadcasts at Home and Abroad

T. GEORGE'S HALL, in
Langham Place and within
a stone’s throw of Broad-
casting House, has, during
the seventy years of its exist-
ence, Dbeen the scene of many
and varied kinds of entertain-
ment. Leslie Baily has collected
an enormous amount of interest-
ing material about this famous
hall for his broadcast ‘‘Enter-
. tainment at St. George’s, 1867-
1937,” which will be given
Nationally on Friday at 8 and
Regionally on Saturday at 4.

As all listeners will know, St.
-George’s Hall is now the home
of the B.B.C. Variety Depart-
ment. When opened in 1867 it
was the London Academy of
Music, and then the German Reed
Entertainments were there from
1874-1895. From 1905-1933,
when it was taken over by the
B.B.C., it was the home of the
famous Maskelyne and Devant's
magic and mystery shows. Dur-
ing the ten years from 1895 it
was used for theatrical produc-
tions, opera, lectures and ama-
teur dramatics.

During the programme, which

THURSDAY, DECEMBER 2nd.

Nat., 7.40, Dancing Through:
Geraldo and his Orchestra. 9.20,
Stanelli’s Bachelor Party.

Reg., 6, ** Kybosh of Kedgeree " ;
onental burlesque. 8.15, Royal
Philharmonic ~Society’s Concert
at the Queen’s Hall.

Abroad.
Rome (No. 1), 8 " Mignon"”
(Thomas), relayed from the

Municipal Theatre, Bologna
FRIDAY, DECEMBER 3rd.

Nat., 7.30, Pianoforte recital;
Alexandre  Tcherepnin. 2
Entertainment at St. George's,
1867-1937.

Reg., 8 Act | of Pucani’s “1i
Tabarro ™ from Sadler's Wells.

Abroad.

Hilversum (No. 1), 8.40, Excerpts
from Johann Strauss’ " The
Gypsy Baron.”

SATURDAY, DECEMBER 4th.

Nat., 8, Music Hall. 9.35, The
Croydon Philharmonic Society's
Concert from Croydon.

Reg., 4. Entertainment at St.
George's, 1867-1937. 8.30,
* Benighted,” from the novel by
J. B. Priestley.

Abroad.

Milan, 8, Zandonai's opera, “ La
farsa amorosa.”

SUNDAY, DECEMBER 5th.

Nat., 5.20, Robert Maas ('cello)
and Marcel Maas (piano). 6.15,
*“The Escape of the Calliope,”
by Taffrail. 10.5, ** Music from
the Sea,” by Walter de la Mare.

v
i
i
;
H

HIGHLIGHTS OF THE WEEK

will be produced by Charles
Brewer, several people associated
with the hall will be heard tak-
ing part. The voice of David
Devant, the famous illusionist,
will be heard, introduced by
Jasper Maskelyne, who will act
as compére. Devant will not,
however, be present in the
studio, as he is in the Royal
Home for Incurables at Putney.
The B.B.C. recording van re-
cently visited the Home, and
from his bed the seventy-year-
old magician gave his message
which will be broadcast in the
programine.

Leslie Baily has had a big job
in compiling this reconstruction
of the history of this famous
hall, for no complete records
have been kept.

A FAMILY OF SINGERS

FoLk sonGs are always inter-
esting, for in a peculiar way
they bring to the hedrer some-
thing of the iife and customs of
the people of the country repre-
sented. A programme of Ger-
man and Tyrolese folk songs will
be broadcast from the National

Sunday, December Sth {continued)

Reg., 6.30, Eighth Sunday Orches-
tral Concert. 9.5, Centenary of
the birth of Emil Waldteufel,
the famous waltz writer.

Abroad.

Munich, 6.10, Bizet's' ** The Pearl
Fishers.” :

MONDAY, DECEMBER 6th.
Nat., 830, Broadway Matinée.

10, Experimental Hour—3 : scene
from ** Twelfth Night.”
Reg., 6, Harry Engleman’s Quintet.
8, Joe Loss and his band.
Abroad.
Strashoury, 8.30, Gala St. Nicholas

Evening,

H
TUESDAY, DECEMBER 7th. i
Nat., 8 White Coons. 10.10,
Recital : Albert Sammons (violin) . E
and Wilbam Murdoch (piano). !
Reg., 2.5, Oxford v. Cambridge !
Rugger Match. 8.20. Act II of i

Lortzing's * Zar und Zimmer-

man.” 9.3, Jack Payne with his
band.
Abroad.
Hilversum (No. 1), 8, Concert of
utch Music.

WEDNESDAY DECEMBER 8th.
Nat., 5.30, The Trapp Singers of
Salzburg. 6.40, From the London
Theatre—5: " The School for
Scandal.” 8.15, Symphony Con-
cert from the Queen’s Hall.
Reg., 815, Carroll Levis and his
Discoverics.
Abroad.
Vienna and Munich, 6.35, Haydn’s

oratorio, * The Creation.”

|

SURMOUNTED by the blue flag

of the B.B.C., St. George's Hall

is here seen between the pillars

of All Souls’ Church, Langham
Place

station on Wednesday at 5.30
by the Trapp Singers of Salz-
burg. This choir is drawn from
one family, and consists of the
leader, Captain Georg von
Trapp, his wife, five daughters
and two sons. They have not
previously been heard from an
English station, although they
have frequently broadcast for
thes Vienna Broadcasting Cor-
poration, and this year appeared
at the Salzburg Festival.
< < <

SEA FEATURES

LI1sTENERS to the National
transmitter on Sunday evening
will hear two broadcasts the
theme of which is the sea. At
6.15 a stirring and exciting story
of the sea by ‘“ Taffrail " will be
heard. His subject is an inci-
dent which, though of no his-
torical importance, is just as ex-
citing as his programmes on the
Emden and the Battle of Jut-
land.

In March, 1899, in the small
but dangerous harbour of Apia,
in the Island of Samoa, lay at
anchor three American and
three German vessels and
H.M.S. Cualliope, a steam com-
posite-built corvette of 2,700

tons. The harbour itself is
nothing more than a bottle-
necked pocket in the knife-edged
coral reels about 800 yards long,
with an entrance of only 5c0
yards.

By midnight on March 15th a
full gale was blowing with a
furious sea, and by the follow-
ing morniag this had given place
to a hurricane, The ships were
tossed about like corks in their
pitifully small anchorage, many
of them being dashed against
cach other ‘or against the reefs.
There came a moment when the
captain of the Calliope had to
face the fact that the only pos-
sible hope of escape was to take
the ship to sea. That she es-
caped, although it took more
than two hours to cover the first
8vo yards, was due to a display
of seamanship that has probably
never been equalled.

The second programme of the
sea will be heard at 10.5. This
is ““ Music from the Sea,”” a play
specially written for the micro-
phone by that eminent poet and
author, Walter de la Mare. He
has a curious affinity for the
medium of broadcasting, as was
demonstrated by the adapta-
tions of his ‘“ Henry Brocken'”
and ‘‘ Yes and Back Again,"”
which, although not written for
broadcasting, needed a mini-
mum of alteration in order to
make them good listening.

The play depends for its typi-
cally cerie atmosphere of °
mystery and suspense entirely on
sound, on music.and the music
from the sea heard by inhabit-
ants of a lonely and desolate
mansion. The composer of the
music for this play is Armstrong
Gibbs, a close personal friend of
the author.

< < <
STANELLI’'S BACHELOR
PARTY

Mitrions of listeners have
heard this party during their
thirteen previous broadcasts, and
thousands have seen them on the
music-halls, but there are one or
two interesting innovations in
the next cdition which will be
heard Nationally at 9.20 to-
night  (Thursday). Stanelli,
mine host, heads the bill, sup-
ported by the original mem-
bers: Norman Long, Al and
Bob llarvey, and Russell and
Marconi. I.eslie Hutchinson,
the famous ‘“Hutch' of the
music-halls, and the Singing
Bricklayer, Bruce Brown, one of
Carroll Levis's recent discoveries,
appear for the first time.

The usual idea will be
‘adopted, namely, that Stanelli,
left alone in his house, decides
to ask in a few friends to a musi-
cal evening, and each in turn
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contributes to the musical bill
of fare, 5
5 < > <o
RUSSIAN AND CHINESE

ALEXANDRE TCHEREPNIN, the
distinguished Russian composer
and pianist, will give a piano-
forte recital on Friday at 7.30
(Nat.) which will include works
by himself and by three modern
Chinese composers. Tcherepnin
has of recent years lived in
China; where he has made a
special study of modern Chinese
music.

One of his ballets, “‘Le pavil-
lon d’Arminde,” will be heard
from Leipzig on the same even-
ing at 7.45. He is the son of
Nicolai Tcherepnin who was
also a great composer and
pianist; in fact their works are
often confused. Before Alex-
andre was 25 (he is now 36) he
had between thirty and forty
works of distinction to his
credit.

Wireless
World

OPERA o

THE postponed relay of the
first'act of Lortzing’s ‘‘ Zar und
Zimmerman '’ from the Berlin
State Opera will be heard on
Tuesday at 8.30 (Reg.). Few
will need reminding that this
opera is based on the life of
Peter the Great—Tsar and Car-
penter.

Zandonai is one of the very
excellent Italian opera com-
posers who has decided to ‘‘go
with the times’’ and to give his
best gifts to light opera, operetta
and even the films. His greatest

work is ““ Francesca da Rimini.”’.

His comparatively new ‘‘La
farsa amorosa’’ will be heard
from the Municipal Theatre,
Bologna, relayed by Milan, on
Saturday and from Rome No. 1
on Tuesday, on both occasions
at 8.

That singularly well-suited
opera for broadcasting, Bizet’s
‘““The Pearl Fishers,”” comes
from Munich on Sunday at 6.10.

Tuesday Dbrings something
new in French opera from Paris
PTT at 8.30, ‘“La Ribaude”’
(The Ribald Woman) by Jean
Sablon. On Wednesday at 8
Milan relays from the Royal
Opera, Rome, Verdi’s ““ 1l Tro-
vatore.”’

< < <

MONGOLIAN

ALTHOUGH the commentary
will be in Danish, a broadcast
from the Danish stations on
Wednesday at 6.30 should be of
interest to some listeners for it
will include recordings of Mon-
golian songs and music. These
were made by Henning Haslund
Christensen, the Danish partner
of the famous Swedish explorer
of Mongolia, Sven Hedin. Mr.
Christensen took with him on
his travels through Tibet re-
cording equipment, and he has
obtained some unique examples
of Mongolian music.

THE ACUDITOR.

Broadcast Brevities

NEWS FROM PORTLAND PLACE

Do Empire Listeners
Want Music?
IS it the dubious quality of
short-wave transmission over
long distances that makes Em-
pire listeners apparently un-
musical?  Music appreciations
are negligible in number, and the
Empire mailbag shows that even
Big Ben—which has some claim
to musicianship—has gone down
from first place to third.
_ Most popular of all items to
Daventry listeners is now the
news.
Enjoying the

Announcements

Second in popularity are the
four Empire announcers, headed
by W. G. M. Shewen, who, de-
spite distances involved, put
over their personalities more
powerfully than their colleagues
at home.

Empire announcing, of course,
has a more intimate touch than
the home product.

Even talks receive more votes
than music. The most popular
speaker during the past three
months was Howard Marshall.

The Favoured Wavelength

The best all-round wavelength
seems to be 19 metres, which gets
glowing praise both from South
Africa and Australia. During
October listeners in Natal heard
Daventry on this waveband at
local-station strength.

In Sydney they are pleading
for 19-metre transmissions from
Daventry during the evening.
Apparently both Berlin and
Paris “‘romp in’’ on this wave-
band.”

‘ception in certain dis-

WHAT NEXT? It is
not a floral tea-cosy
but the latest cam-
ouflage for an N.B.C.
portable transmitter.
Used for social func-
tions, the only visible
sign that it is a com-
plete transmitter is
the aerial which pro-
trudes from the top

Has Penmon

Failed ?

A FORTNIGHT ago
we referred to the

complaints from

Wales of the poor re-

tricts of the Penmon

transmissions.

Complaints continue to pour
in from the Welsh coastal
towns, notably Aberystwyth
and Pwllheli, and in conse-
quence a team of B.B.C. engi-
neers may shortly set out with
field strength measuring appara-
tus for a tour of the country.

Not What the Doctor
Ordered

Along the north coast from
Llandudno to' Rhyl reception is
excellent and it is rather ironi-
cal that the English-speaking
populations of these towns are
getting the Welsh transmissions
which are primarily intended
for, but fail to reach, the dyed-
in-the-wool Welshmen in the
mountains.

1t the B.B.C. engineers dis-
cover on this projected tour that
conditions are as bad as they are
painted, another relay station
may be erected in the centre of
the country.

) (=) = “n

Ether Policeman Televised

M. RAYMOND BRAIL-

LARD, Chief of the
U.1.R. wavelength - checking
centre at Brussels, paid the

B.B.C. a pretty compliment the
other evening in his talk during
television’s  “‘ Picture Page
from Alexandra Palace. ‘‘ Your
stations,”” he said, ‘' never need
policing.””’

Interviewed before the camera
by Cecil Madden, editor of

DECEMBER 2nd, 1937.

““Picture Page,”” M. Braillard
showed two frequency charts.
One of them, which looked like
a ‘“Snakes and Ladders’’
board, revealed at a glance the
wavelength situation in 1927,
just before the Prague Plan
came into action. The other—
a set of almost parallel lines—
showed how efficiently the
U.L.R. polices the ether to-day.

Ticked Off by Telegram

If a station shows any
tendency to stray a letter is
sent to the engineer-in-charge,
and if no improvement results
a telegram follows immediately.

More than 8oo wavelength
measurements are carried out at
Brussels every night, so the en-
gineers have little time to enjoy
the programmes.

Behind the Scenes

M. Braillard displayed his
interest in television by paying
two visits to Alexandra Palace,
exploring the transmitters and
control room while the station
was in operation. Before he left
he assured the engineers that
they were keeping stricily to
their allotted frequencies.

One day M. Braillard may be
keeping a check on the world’s
television wavelengths. The
idea is not far-fetched when one
remembers that in Cape Town
the 7-metre sound signal from
Alexandra Palace is picked up
almost nightly.

0g o
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Brave Project

:"VOMEN broadcasters,  with

rare exceptions, have not
dared to encroach on men’s pre-
serves, or to tender advice on
how men should go about such
tasks as repairing a car or mend-
ing a wireless set.

But in the New Year, so the
rumour goes, a series of talks will
begin in which men will give
advice to women.

This is playing with fire.

L ™ - S P

Major Murray and the
Americans

MA]OR GLADSTONE

MURRAY, who left the
B.B.C. two years agc to be-
come Director-General of the
Canadian Broadcasting Corpora-
tion, has lost no time in estab-
lishing friendly relations with
the American networks. In
fact, two of his stations—
CBM and CBF, both in
Montreal — have become
affiliated with the “American
National Broadcasting Com-
pany. The former station car-
ries the “Red’’ network pro-
grammes to the French- and
English-speaking Canadians of
Quebec. CBF, which takes
the ‘“Blue’”” network pro-
grammes, is a new 50-kW trans-
mitter which opened only a
fortnight ago.

o
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Practical Over-modulation

A COMPRESSION SCHEME FOR
TRANSMITTERS

VER-MODULATION of broadcast
transmitters has been a serious
problem, as no operator can
control or compress the sudden

instantaneous programme peaks in time
to prevent them from causing distortion
and interference.  An automatic system
for preventing over-modulation, therefore,
would seem an important contribution to
the art of broadcasting.

A system of this nature has been re-
cently announced by the Western Electric
Company under the name ‘‘110-A Pro-
gram Amplifier, and is intended for use in
high-quality broadcast transmitters.

While this programme am-

illustrated by Fig. 1, which graph indi-
cates the relationship between the output
and input levels of this device for a steady
state signal of single frequency. It will
be seen that up to the level marked *“ A"’
the " relationship is linear. For input
levels less than ““ A’ the network acts as
though it were a small fixed loss, and
hence will not affect the character of the
programme. However, when the level
‘““A’" is exceeded, the network inserts
additional loss in an amount dependent
upon the increase in programme level,
and the volume range beyond the level
““A’" will therefore be compressed.

By W. N. WEEDEN
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Due to the variable loss characteristic
of the amplifier, programme peaks at its
input which greatly exceed the level ** A’
will not cause appreciable over-modula-
tion. When the system is adjusted in
the prescribed manner, the average pro-
gramme level will be sufficiently below the
‘““A’’ level to provide an ample margin
of safety so as to prevent normal pro-

plifier has met with a great
deal of success in its field
tests, it would seem .to
leave room for improve-
ment, as it acts more as a
““limiter”’ than as a true
volume compressor, being
so delayed that it effects no
change on the input-output
characteristics of the trans-
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mitter until some predeter-

mined depth of modulation
(generally 60 to 8o per
cent.) is reached. As the
input signal increases above
this point, the new ‘‘auto-

matic monitor’’ introduces -
automatically graduated
compression, or limiting,

which makes it almost im-
possible to overload or over-
modulate the transmitter,
and, even then, the over-
modulation will hardly ex-
ceed 10 per cent. regardless
of the input.

The operation of the W.E.
Program Amplifier is best
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Fig. 1.—The dotted curve shows the response
with the linear modulation arrangements
usually adopted. The solid line curve shows
the compression obtained on deep modulation.

F Y

Fig. 2.—The circuit diagram of the compressor is shown here.

Compression is actually

carried out by the non-linear elements Xi.

As an example of its use in connection
with a broadcast transmitter, suppose
that when the instantaneous programme
level reaches the level ‘“* A’ the trans-
mitter is modulated 8o per cent. To
reach 100 per cent. modulation of the
transmitter, the level at the output of the
amplifier must rise about 2 db., and to
effect this increase the level, at its input,
must rise about 6 db. The difference of
4 db. represents the amount by which the
average programme level can be raised
by the use of the programme amplifier.

gramme dynamics from placing it in the
compression range.

In addition, because the relationship
between the number and the duration of
peaks and the average programme level
varies widely, a lamp is provided to flash
whenever the peaks exceed some pre-
determined level. This flashing-lamp
indicator may be set to operate at any
level equal to or greater than the level
‘““A.”” If it has been decided to compress
only the upper 6 db. of the volume range,.
as in the example, then the indicator
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would be set to flash at an input level
6 db. higher than the level ““A.” So long
as the lamp flashes infrequently the
operator can feel assured that the desired
operating condition is being maintained.
If the lamp flashes at fre-
quent intervals, it is an
indication that the normal
peaks are being compressed
more than the predeter-
mined 6 db., and adjust-
ments in level should be
‘made.

The essential arrange-
ment of the apparatus is
shown in Fig. 2, and the
basic part is a - network
which compresses a definite
portion of the programme
volume range. The units
shown on the diagram as
X1 are Varistors (a term
coined by the Bell System
to denote an element whose
resistance changes markedly
with either voltage or
polarity—as the copper-
oxide rectifier and the car-
borundum resistance em-
ployed as X1 in this unit.
Thyrite is a third material
of this nature), the resist-
ance of which is a function
of the wvoltage to which
they are subjected. As will
be seen, each side of the
‘balanced network contains one Varistor
in series and one in shunt connection.
This arrangement maintains the terminat-
Ing impedances at fixed values while
varying the loss through the network.
The loss through this network is con-
trolled by a DC potential applied in the
manner to be described in the following
paragraphs.

‘How the Compressor Works

The transformers Tr and T2 are used
to introduce the DC control potential, as
well as to obtain impedance matohing
between the units X1 and the preceding
and following circuits. Connected across
the programme circuit, at the output of
transformer Tz is an amplifier V1, fol-
lowed by a full-wave rectifier V2. Across
the load circuit of this rectifier (R4-C1-C2)
a DC potential will be generated, which
is related to the programme level at the
output of transformer T2. The return cir-
cuit from the cathode of V2 includes a
biasing potential.  Its function is to pre-
vent rectifying action at all programme
levels below a pre-selected valtie, for
which levels, therefore, the potential
across R4 will remain zero. The network
(R4-C1-C2) is included in the grid circuit
of the control valve V3, the plate load of
which is the Varistor network Xi.

For programme levels below that
needed to overcome the rectifier bias, the
grid bias for valve V3 (potential across
Ry) is zero, and the division of the anode
supply voltage between X1 and the in-
ternal impedance of V3 remains fixed.

Wireless «
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For this condition the loss through X1
amounts to about 4 db. As the pro-
gramme level at the output of Tz in-
creases sufficiently to overcome the bias
on V2, the grid of V3 will receive a bias
which is a function of the excess pro-

A rear view of the compressor with the cover removed.

gramme level. The bias increases the
internal anode impedance of V3, thus
decreasing the potential across X1 and
Increasing the loss in the programme path.
The relationship between the programme
level at the input ‘of transformer Tt and
that at the output of Tz is indicated
in Fig. 1. The point “A” corre-
sponds to that input level whose rectified
component is just equal to the bias on V2.

As the overall frequency characteristic
should be flat within narrow limits from
30 to 10,000 cycles, it is necessary to pre-
vent the variable loss network from
following the cyclic variation in level at
low frequencies. This is accomplished by
shunting the resistor R4 by a condenser of
suitable size, so that the action of the
amplifier becomes more nearly syllabic.
Too rapid insertion or removal of loss
would also give an unpleasant effect on
peaks of very short duration. The con-
stants of R4 and its shunt condenser are
selected as a compromise to give an in-
sertion time of about 2o milliseconds and
a removal time of 250 milliseconds for
position 1 on the diagram (the normal
position of switch Dr1). To provide for
those users who desire slightly faster
operation, position 2 will give operation
intervals of about one-half those in posi-
tion 1. To indicate visually the conditions
of operation, a relay valve V4 is con-
nected in parallel with the Varistors X1.
This valve receives a variable bias
which permits its breakdown potential
to be adjusted to any level equal to or
higher than that corresponding to the level
““A.”” In the anode circuit of V4, the
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lamp Et1 will light whenever the bias on
V4 is exceeded. By observing the flashes
of E1, the operator can detérmine how
frequently and for how long periods the
inserted loss acts at any level.

News. from the Clubs

Bideford and District Short-wave Society
Headguarters: Mignonette Walk, Bidetord. .
Hon. Sec.: Mr. W. G. Cough. Glen Gardens, Bideford.
At the second annual dinner several promi-
nent {ransmitters were among the guests, as
well as members of the Torrington Radio
Society. The Society has decided to procure
a sStentorian loud speaker.

Southend and District Radio and Scientific
Society

Hon. Séc.: Mr. F. S. Adams, Chippenham, Eastern

Avenue, Southend-on-sea.

At a recent lecture entitled ‘‘ Some Interest-
ing Applications of Piezo-electric Crystals "’
Mr. H. G. Mgnage, of R. A. Rothermel, I.td.,
dealt with various dgvices such as apparatus
lor testing the heart, \watch-testing gear and
mechanism for recording vibrations in car
engines. -

The DF contest held on November 7th was
very successful. The start was from Rayleigh,
Lssex, and the first competitor to find the
hidden transmitter was Mr. G. T. Peck, the
second being Mr. K. W. Harbridge. Although
this was intended to be the final outdoor meet-
ing of the year, it is understood that a petition
has heen organised requesting the committee
to arrange a further coutest as soon as possible.

Southall Radio Society

Headquarters: Southall Library, Osterley Park Road’.
Southall.
Meetings: Tuesdays at 8.15 p.m. |
Hon. Sec.: Mr. H. F. Reeve, 26, Green Drive, Southall.
The recent talk by Mr. H. A. M! Clarke on
ithe ‘‘Design of Transmitters’ was excep-
tionally interesting and provoked a large
number of questions. On December 7th Mr.
H. J. Walters will talk on the ‘* Suppression
of Electrical Interference.”” This lecture is
being arranged in co-operation with Messrs.
Belling and’ Lee, Ltd.

Sheffield Short-wave Club
Headquarters: Ehenezer Street, Shalesmoor, Sheffichd.
Meetings: Wednesdays at 8 p.m.
Hon. Sec.: Mr. D. H. Tomlin, 32, Moorsyde Avenue,
Shefliekl, 10. .
The Club has now taken over new premises
in which special apparatus, including frequency
meters, capacity bridges, and other gear is
being installed for the use of members. Morse
and constructional classes are being held and
also a special beginners’ class. The subscrip-
tion is 108, per annum payable quarterly.

Exeter and District Wireless Society

Headquarters: Y.W.C.A., 3, Dix's Field, Seuthernhay,
Exeter.

Meetings: Mondays at 8 p.m.

Hon. Sec.: Mr. W. Ching, 9, Sivell Ilace, Heavitree,
Exeter,

Atoms, Electrons and Ions formed the sub-
ject of a luntern lecture recently given by Mr.
V. Searle, M.Sc. The subject was a difficult -
one, but members were fortunate in having a
Jecturee who has often proved his skill at
making difficult subjects comparatively simple
to understand.

Croydon Wireless Society

Headquarters: §t. Peter’s lall, Ledbury Road, South
Croydon.

Meetings: Tuesdays at 8 p.m.

Hon. Pub. Sec.: Mr. E. L. Cumbers, 14, Campden Roud,
South Croydon. . L
Mertibers had great difficulty in deciding the

merits of the various instruments submitted

for test on the recent loud speaker evening. A

surprise item was a demonstration of the new

Rothermel piezo-electric loud speaker which

had a very good response even at 15,000 cycles.

Another equally surprising demonstration was

the W.B. Planoflex loud speaker.
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RANDOM RADIATIONS

Second -hand Prices

A RECENT leading article in The Wireless
World on the subject of second-hand
prices hits a protruding nail smack on the
head. Scores of friends and hundreds of
correspondents have told me that they are
going to ‘‘ make do’’ with the existing re-
ceiver if its part-exchange value after a
couple of years’ use is down to about a
quarter of its original price. They know
well enough that they’ll get much better
all-round performance if they go in for a new
set or radiogram whose price is about the
same as that paid for the existing set.
they cai’t bring themselves to believe—and
frankly I don’t blame them—that it is
economically sound to let the old set go at
what is almost a break-up price when it's
still doing pretty well. There are two chief
reasons why second-hand sets fetch so little.
The first is that the prices of new sets tend
to fall,so that you can buy now for perhaps
ten pounds very much what you bought for
fifteen pounds a couple of years ago. It
follows that the man who buys your ex-set
assesses its present worth on a ten-pound
and not a fifteen-pound basis. The second
reason is that a two-year-old set will cer-
tainly be in need of several valve replace-
ments, to say the least of it, while it is on
the cards that its wave-change switch and
its manual volume control have seen their
best days. Valves—valves particularly—
but other components as well, are pretty
costly when you come to buy them as re-
placements. Hence the buyer of a part-
worn set may find himself up against quite
a big expenditure if he desires, as probably
he will, to have it made as new.
- - -

Body Resistance

OU may remember that some time ago

I raised the topic of the resistance of
the luman body to electric currents, both
alternating and direct.  One should, per-
haps, say zero-frequency current instead of
DC but puce Mr. Scroggie, DC is good
enough for me!  Through the kindness of
Dr. W. E. Boyd I have just received a re-
print of the report which appeared origi-
nally in the British Journal of Physical
Medicine, on researches which’ he and Mr.
M. R. Gavin conducted over a long period
into the impedance of the human body to
DC, and low-frequency AC. In the tables
cmbodied in the report the resistance and
capacity components of the impedance are
shown separately, so that the ““R’’ of the
human body at various voltages and various
frequencies is made quite clear. In the ex-
periments, I should mention, the two elec-
trodes, cut from the same sheet of - alu-
minium, werce placed one on the tum-tum
of the subject and the other on his forehead.

Facts and Figures

With both AC and DC it was found that
the initial resistance was high. However,
it falls very rapidly in the first five minutes
and then much more gradually until it
levels out after fifteen to twenty minutes
of contact. With DC, using an applied
potential of 3 volts, the initial resistance
was found to be of the order of 3-5 megohms,
falling after six minutes to 76,000-1,400,000
ohuns, and becoming stable at 222,000-
210,000 ohms after twentv minutes” Higher

But.

By “DIALLIST”

potentials appear to show lower body 1e-
sistance, as one reader suggested that they
might. With AC the initial resistance is
very much lower, being 24,000 ohms .at
1,000 cycles. It decreases rapidly as the
frequency is raised: at 2,000 cycles it is
22,000 ohms, and at 4,000 cycles, 18,000
ohms. The same fall as with- DC is ob-
served as time goes on, the biggest ‘part of
the drop taking -place within the first five
minutes.
sistance is stable at 8,900 ohms for 1,00a
cycles, 4,070 for 2,000, and 2,010 for 4,000.

. "m s "y

. Wired Television

HE G.P.O. seems to haye achieved a
considerable measure of success in its
experiments on the transmission of tele-
vision over co-axial «cables. It is now re-
ported that distances up to 400 miles can be
covered, which is twice as far as has been
managed in Germany. But whatever may
be the possibilities of using cable as the tele-
vision link, I, personally, doubt whether
televiewers would welcome the development
of a single centre in London to scrve the
whole country with prégrammes. As I see
it, television is not going to achieve real suc-
cess as a popular hobby until it can enable
us regularly to see interesting things as they
are occurring. Though the owner of a tele-
visor in the Midlands, the West Country,
the North or Scotland would doubtless like
to see events of national importance on his
viewing screen, such events are compara-
tively few and far between. Certainly there
aren’t enough of them occurring in the
London area to fill the television ‘‘actu-
ality " programmes. For the bulk of your
transmissions you’d have to rely on events
of much more local interest; the man who
lives in some other part of the country
would not be content with the London scene
alone.

What of the Future ?

It is impossible, of course, to say how
television will develop as time goes on. 1
should think, though, that by far the most
satisfactory arrangement would be on rather
the same lines as those upon which ordinary
broadcasting has worked out. Certainly,
regional television stations would seem to be
necessary to provide the local interest in the
programmes. They ight be linked up by
means of co-axial cables both with London
and with relay transmitters in their own
areas. They could thus ‘‘take’ London
transmissions when these were of national
interest, though otherwise they would rely
largely on more or less local matter. A
national system, for the provision eof an
alternative service, might become needful in
time, but to begin with a regional service
would probably be sufficient by itself.

s "
Getting There by Degrees

I’M not one of those who run down every-
thing British and say that the foreigner
is leaving us far behind. Certainly T don’t
believe that the biggest and best American
set is ahead of anything that we canr do.
Thanks largely to the insistence of The

After fourteen minutés the re-_
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Wireless World the British designer is being
given a chance this year of showing what
he can do if only he is allowed a little
rein. In the past, unfortunately, those who
call the tune by paying the piper have
refuséd to give our designers their head.
They have been tied down, by having to
work to narrow production costs, to a small
number of valves, and right nobly they have
overcome their difficultics. Now at last the
British radio manufacturer is realising,
though it may be rather dimly, that we also
have a luxury market for receiving sets and
that there are amongst our people not a few
who don’t mind paying handsomely for a
receiving set that will give something like
the best that can be given. This year a fair

‘number of big receiving sets have made their

appearance—I am not talking of radiograms
—and they will undoubtedly be successful
if ... ’:

“That Big'II

¥ ouly manufacturers will let the public

"know that such sets are available, and will

take cvery opportunity of showing how well
worth-while it is for those who can afford
their cost to buy them. I am rather afraid
that they’ll lack the courage to do so. At
one stand which I visited at Radiolympia
the only thing that really interested me was
a big receiving set containing most modern
refinements and priced at a pretty high
figure. I couldn’t for some time find any-
one on the stand who knew very much about
it. At length a technician was unearthed
who did understand it and its splendid quali-
ties. I was enthusiastic over it. He was
distinctly restrained. ‘‘ We're only making
a few,” he said, ‘“to see how they go.”
“You tell the public what you've got,””
quoth 1, ““and they’ll go for it in a way
that'll surprise you.”' But since the Exhibi-
tion I haven't see a single advertisement any-
where extolling the virtues of that very fine
set, or even letting the man in the street
know that it exists.

On the Short Waves

OCCASIONALLY in contemporary
British publications one sees refer-
ences to the short-wave technique
adopted by the American short-wave sta-
tions, the ‘“ palm’ generally and quite
erroneously being given to these American
stations, the Daventry transmitters being
given second place, with no mention of the
German equipment at Zeesen at all.

Whilst there is no doubt that the pioneer
short-wave broadcaster was KDKA, fol-
lowed by Schenectady 2XAF-2XAD (no W
prefix in those days) and PCJJj Eindhoven,
with G5SW Chelmsford fourth, there is
equally no doubt that the new Daventry in
1932, with its multi-frequency technique
and very flexible twin 10-15 kW transmit-
ters, set a new standard in really scientific
world broadcasting.

It must be remembered that in 1932
Zeesen had only one 5 kW. transmitter,
DJA, using an omnidirectional aerial, fol-
lowed later by DJB. The establishment of
the German world service did not follow
until much later, but they now have eight
40 kW. transmitters available, five being
normally used in conjunction with a com-
plicated system of directional arrays to
East Asia, South Asia, Africa, S. America,
Central America and North America. R

The original frequencies notified for use
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by Daventry were GSA to GSH, and in-
cluded at least one frequency in the bands*
allotted to short-wave broadcasting at the
World Telecommunications Conferences at
Washington, 1927, and Madrid, 1932. Sub-

" sequently additional frequencies were added,
and the B.B.C. now have available some 18
frequencies (according to the Berne List),
of which 14 are more or less in regular use.
Zeesen has 16 frequencies notified, of which
1I are in general use.

The equipment at Daventry now com-
prises six transmitters—two of 10 kW, two
of 20 kW, and two of 50 kW, the powers
mentioned being aerial powers, which, in
the case of a 50 kW transmitter, means an
input power (total) of between 250 and
300 kW.

. More important than the transmitters,
however, are the aerial arrays, of which
25 are now in use at Daventry supported
by 12 1nasts varying in height from j00ft.
to 150ft., and occupying 150 acres,

There are some six miles of open wire
feeder supported on 600 steel poles and a
large open-air distribution frame leading to
the six-point, six-position transmitter-array
selector switches.

Perhaps even more important still than
the arrays or the transmitters is the correct
selection of frequencies; it must be remem-
bered that the British Empire subtends
some 340 degrees (out of 360 degrees) at
Daventry, and the most distant point is
nearly 12,000 miles away. This problem is
taken care of, I understand, by a small
group of engineers in Broadcasting House,
and free use is made of every phase of
modern short-wave technique by this section
of the engineering division.

The largest American stations are mslg-
nificant when compared with Daventry and
Zeesen both in material and technique, and
their greatest weakness lies in their failure
to provide adequate aerial systems. Modern
sta.cked arrays are used only by Schenectady
W2XAF and W2XAD, and, even though'in
this.case. the arrays used are not comparable
with those of Daventry and Zeesen, most
listeners will agree that these two transmit-
ters put up extremely good performances.
After Schenectady comes WiXAL Boston,
using, I believe, horizontal dipoles, and,
after Boston, W2XE of the Columbia
system. W2XE uses a single, general-pur-
pose horizontal Vee array, and, as may be
expected, puts over a very good signal in-
deed on the highest irequency wused,
21.52 Mc /s, where the efficiency of the aerial
is highest. The signals from W2XE on the
15 and 11 Mc/s bands would probably be
better, however, if arrays similar to that
used by W2XAD were erected.

Finally, we have Boundbrooks W3XAL.
This transmitter has also recently changed
over to horizontal Vee aerials with reflectors,
but one cannot say that the change has met
with any success, and, judging by the per-
formance of WiXAL Boston (and W2XAF
before midnight), it would appear that a
horizontal dipole, erected as high as pos-
sible, is the next best aerial to a full-sized
array of unit dipoles.

During the week-end of November
1g9th-21st, conditions were distinctly poor
in the evenings, although at times W2XAF
had been very good as early as 8 p.m.,
occasionally interfered with by JZK Tokio,
and on some nights WiXAL on 11.79 Mc/s
was good also.

In the afternoon, especially on Saturdays

& Ex¢ept the 26 Mc/s or 11 metre band.
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and Sundays, W2XE on 21.52 Mc/s con-
tinues to give signals of very good entertain-
ment value for long periods, and this
station with W2XAD and WiXAL were
useful on 15 Mc/s during the early even-
ing up to 7.30 p.m.

On November 23rd an amazing improve-
ment set in at g p.m., and at 10 p.m.
W2XAD and the 14 Mc/s U.S, amateurs
became good signals.

During this time of the year listeners
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should concentrate on the daylight frequen-
cies 40-18 Mc/s (8-18 metres) until 6 or
7 p-m., and then tune to the 15 Mc/s band
until 9 or 10 p.m., using the 1, g and
6 Mc /s bands from 8 p.m. onwards. Stations
in the East, however, may be heard on g
or 6 Mc/s in the afternoons or early even-
ings, i.e., KZRM Manila on g¢.57 Mc/s,
HS8PJ Bangkok on 9.51 Mc/s, and
VG7LO Nairobi on 6.08 Mc /s.
ETHACOMBER.

degree of selectivity in a receiver.

This is generally realised on the
medium and long wavebands, but it is
often held to be unnecessary on short
waves. Actually, however, selectivity is
just as important in this part of the tun-
ing range, for short-wave broadcast
stations are now powerful and crowded
together in their bands.
~ A high degree of ad]acent channel
selectivity is obtained in the Four-Band
Super-Six by the four efficient tuned cir-
cuits in the IF amplifier. These circuits
are arranged in two coupled pairs, and
the coupling between one pair is adjust-
able by a switch control to give two
degrees of selectivity.

The receiver commences with an RF
stage which is followed by a triode-hexode
frequency-changer. There is one 1F
valve and a diode provides detection and

MODERN conditions demand a high

non-delayed AVC and is resistance-coupled -

to a high-gain triode AF amplifier. This
valve, in turn, is resistance- -coupled to a
tuode output valve.

Two signal-frequency tuned circuits
are used and are in circuit on all wave-
bands. The four bands cover 7o0. 5—
28.5 metres and 27.5-70 metres in addi-
tion to 'the usual medium and long wave-
bands.

.LIST OF PARTS.
1 All-wave tuner
Sound Sales ‘“ Sound Fourband Tuner '’
1 IF transformer, 465 kc/s Varley BP122
1 IF transformer, 4635 kc/s, variable-selectivity
Varley BPI124
Mains transformer, Primary: 200-250 volts,

50 c/s. Secondaries: 350-0-350 volts, 120

"mA; 4 volts, 2.5 amps.; 4 volls, 1 amp.

C.T.; ; 4 volts, 4 amps.  Vortexion AC350
Smoothing choke, 20 IT, 140 MA. 250 ohms

Varley DP160

tapered, o.25 megohm (less
Centralab 72-121

I Switch, rotary type, SPDT Bulgin S92

2 Valve holders, 4-pin (without terminals)
Clix Chassis Mounting -Standard Type V1

—

I Volume control,
switch)

In Next Week’s Issue

Four-Band
Super - Six

AC Superheterodyne
Medium
and Long Waves

Covering Short,

1 Valve holder, 5-pin (without terminals)
Clix Chassis Mountmg Standard Type VI
2 Valve holders, 7-pin (without terminals)
Clix Chassis Mounting Standard Type V2
Condensers :
¥ 32 mids., 320 volts, electrolytic
T.C.C. 809
electrolyltic
Dubilier 3616
electrolytic
Dubitier 3604
1 8-8-8 mfds., 500 volts, electrolytic
.- Dubilier 316

1 50 mids., 12 volts,

1 50 mfds., 50 volts,

3 o.1r mfd., 350 volts, tubular
Dubilier 4603/$
I o.or mfd., 350 volts, tubular
. Dubilier 4661/S
1 0.0003 mid., 350 volts, tubular
Dubilier 4601/S
1 o.o00r mifd., 350 volts, tubular

Dubilier 4601/S
1 0.5 mid., 350 volts, tubular ¢ - -
_Dubilier 4602/$

Resistances;
1 50 ohms, } waftt Claude Lyons
T 400 ohms, } watt Claude Lyons
I 3,000 ohms, § watt Claude Lyons
2 20,000 ohms, } watt Claude Lyons
I 250,000 ohms, } watt Claude Lvons
I 500,000 ohms, 4 watt Claude Lyons
I 1T megohm, } wa’(t Ciaude Lyons
12 megohms 3 watt Claude Lyons
1 7,500 ohms, 1 watt ¢« Claude Lvons
I 3,500 0hms, 2 watts . Claude Lyvons
I 1,000 ohms, 3 watts Claude Lyons

I Group resistance board, 5-way  Bulgin C31
1 Skeleton captive screw strip, 3-way,

Ar, A2, E

Bulgin T11

1 Skeleton captive screw strip, z-way, pick-up

Bulgin T10

1 Skeletonr captive screw strip, 2-way, speaker

Bulgin T10

Bulgin K24

Belling-Lee 1175

3 Knobs (walnut)
2 Plug-top valve connectors

2 Lengths screened sleeving Goltone
Chassis B.T.S.
Miscellaneous : Peto-Scott
4 lengths systoflex; 2 ozs. No. 20 tinned
copper wire, etc. Screws: 30 lin. 6 BA
R/hd.; 8 3in. 4 BA R/hd.; 4 rin. 4 BA

R/hd.; all with nuts and washers.
Valves:

1 Dyt (Met.), 1 Hy2, 1 PXy, 1 U2

Osram
1 AC/VP2 (Met.) Mazda
1 VP4B (Met.), 1 TH3A (Met.)

Mullard
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Letters to the Editor

Television
AS a mere listener, I am becoming very
tired of seeing the same old question
in the columns of radio critics— Why
doesn’t television catch on? *’ Either they
are extremely dense or they won't see the
‘answer to their parrot-cry. Probably it's a
mixture of both!.

Perhaps The Wireless World will allow
me to say a few carefully chosen words on
this  sore subject. Television doesn’t
‘“ catch on *’ because, in the first place, and
despite the many assertions to the contrary,
it can never by its nature attain the wide-
spread’ popularity of sound "broadcasting.
People can listen to music while they are
engaged in various occupations; they don’t
have to be glued to their loud speakers to
enjoy what’s going on.  Viewers, on the
other hand, are obliged to keep within sight
of their television screens to follow a visual
programme. That cbrings me to point
number two. Most people are agreed that
screens are absurdly small. In the old days
of the magic lantern a canvas sheet was
hung on a wall in the living-room, being
rolled up out of the way when not in use,
and, in my opinion, television will never
amount to much until something of a
simmilar nature can be done to ‘‘ amplify "’
images and scenes. And remember, tele-
vision is not the novelty that the magic
lantern was; in a sense, the cinema has
anticipated television.

Prices will, of course, settle themselves,
as they did in the case of sound receivers,
but the number of valves (taking into
account their expense) in many television
receivers is preposterous! A final point.
The installation of such sets is never the
simple matter it can be in the case of sound
receivers. T. J. E. WARBURTON.

East Molesey.

American ¢ Equivalents ”’

READ ‘‘Heptode's'’ recent letter with
great interest. I, too, have a grudge
against the valve manufacturer who claims

~

that his ‘‘international’’ valve is equiva-
lent to an American valve. If its charac-
teristics are not the same as the American
valve it is not fair to say that it is *‘ equi-
valent,’”’ for it will not be suitable for re-
placing American valves in a circuit
designed for them. If its characteristics are
the same, what does the British manufac-
turer claim as his reason for giving it a
différent type number? Attempts were once
made; and still are in America, to reduce
the number- of different types, but this is
a step in the wrong direction. Perhaps
British valves are more durable than the
average American valve, but surely there
are manufacturers in that country who turu
out rather more reliable valves than the
average, who do not think it necessary to
change the name in order that the public
shall know. Perhaps some British manufac-
turer would like to state his point of view?
Horsham. J. VAUGHAN.

¢ Direct Current’’ or ¢ Zero
Frequency ”’

R. SCROGGIE'S further letter on the
+¥L above subjects throws a rather different
light on his suggestion. I most certainly
understood from his previous letter that he
wished to abolish entirely the use of the
term “‘ direct current.”” In fact, T got the
impression that he could scarcely find print-
able language strong enough to denounce it.
By all means let us use the term *“‘ zero fre-
quency ’’ in any circumstances where its use
will make the meaning clearer and where
the term ‘‘ direct current’’ is obviously in-
applicable. I should certainly not hesitate
to use it myself in such circumstances. Is
it not, in fact, already in use to some
extent? There can be no cbjection to
abbreviating it where desired to ZF.

The definition of pulsating current given
by Mr. Scroggie is, of course, quite accurate
and furnishes an instance of the correct use
of the term ‘* zero frequency ’’ ; but it would

Television

An hour’s special film transmission in-
tended for the Industry only will be given
from 11 a.m. to 12 daily.

Sound
41.5 Mc/s.

Vision
45 Mc/s.

THURSDAY, DECEMBER 2nd.

3, The Habina Theatre. 3.30, Gaumont-
British News. 3.40, A Pepler Masque on “ The
Rime of the Ancient Mariner.”

9, Amateur Boxing Association Tournaments at
Alexandra Palace. 9.30, British Movietonews.
9.40, Experiments in Science—6. How human
speech is made. 9.55, Starlight.

FRIDAY, DECEMBER 3rd.
3, The Ballet Rambert in Cross Gartered. 3.20,
British Movietonews. 3.30, lLaurence Olivier
in scenes from *‘ Macbeth ' from the Old Vic.
9, F. Anstev's famous story ‘‘ Vice Versa'
adapted for television. 9.40, Gaumont-British
News. 9,50, Artists and their work—3.

B

SATURDAY, DECEMBER 4th.

3, Punch and Judy. 3.10, Cartoon Film.
Hints on laying out a new garden.
Gaumont-British News. 3.40, Cabaret.

3.15,
3.30,

Programmes

9, Cabaret. 9.30, British Movietonews. 9.40,
A Pepler Masque on “* The Rime of the Ancient
Mariner.”

MONDAY, DECEMBER 5th.
3-4.30, “ Once in a Lifetime”’: a play by Moss
Hart and George Kaufman.
9, Comedian. 9.10, Hans Falkner, Director of
the Ober-Gurgl School in the Tyrol, will show
preparatory exercises for ski-ing. 9.20, British
Movietonews. 9.30, Cabaret.

TUESDAY, DECEMBER 6th.

3, Musical Act. 3.10, British Movictonews.
3.20, I'. Anstey’s ‘‘ Vice Versa.”

9, Speaking Personally—7. 9.10, Cartoon
Film. 9.15, Starlight : Steve Geray and Magda
Kun. 9.30, Gaumont-British News. 9.40,
The Ballet Rambert in Cross Gartered.

WEDNESDAY, DECEMBER 8th.
3, Ballroom Dancing demonstrated. 3.10, The
Trapp Singers of Salzburg: folk songs of the
Tyrol. 3.20, Gaumont-British News. 3.30,
101st Edition of Picture Page.
9, Dancing Time. 9,20, British Movietonews.
9.30, 102nd edition of Picture Page.

The Editor does not hold himself
- responsible for the opinions of
his correspondents

not do to refer to pulsating current merely
as ‘‘ZF current,”” whereas 1t certainly
comes under the accepted meaning of DC.
In other words, DC is a useful general term
applicable to unidirectional electrical quanti-
ties. ZF would signify a unidirectional
unvarying quantity, and when we wish to
make it clear that this is what we are re-
ferring to, then ZF may be used to advan-
tage in many instances.

Finally, there are instances in which a .
case can be made out for the use of such
terms as ‘“ DC current’’ and ** DC voltage.”’
DC should in such cases be regarded
merely as a symbol meaning ‘‘unidirec-
tional ’’ and not as an abbreviation, although
the origin of the symbol was the abbrevia-
tion of ‘‘direct current.”

Liverpool. T. A. LEDWARD.

¢« Potted’’ Chimes of Big Ben?

ON Saturday, November 13th, I was listen-
ing to the Regional programme. I
heard Big Ben strike five o’clock. T then
changed over to the National on 261.1 m.
No sooner had I tuned in but I heard *‘ This
is the National programme,’’ followed by
Big Ben again striking the four quarters
and one hour, i.e., one o’clock. About
thirty seconds later this was repeated, and
one o’clock struck for the second time. An-
other interval of thirty seconds, and Bow
Bells then started. These continued till
5.10 p.m., when Henry Hall’s signature tune
was faded in. Even then Henry Hall him-
self did not speak until the end of the first
““number.”’ All this rather set me wonder-
ing if we do ever hear the chimes of Big
Ben or if we only hear a recording.

If you consider this of sufficient interest
to be inserted in your ‘‘Létters to the
Editor *’ section I should rather like to know
if any other reader had this rather bewilder-
ing experience,

Elstree. J. M. S. ADAMS.

Atmospheric Cross-Modulation

THE article by Mr. W. L. Hafekost in the
October 22nd issue is very interesting,
but would have been still more interesting,
and more illuminating, if the data had been
more complete.

In reading the article one is left in some
doubt as to the meaning of ‘* signal attenua-
tion’’ in Table A. Presumably it is the
monthly average attenuation of the result-
ant 2,903 kc/s frequency, but is it relative
to the maximum observed value of this fre- -
quency or relative to one or the other of the
fundamental frequencies?

Although the author mentions the use ¢f
a directive loop antenna, the data on direc-
tion of arrival of the 2,903 kc/s frequency
are not given, and this information should
certainly be of great value in determining
the source of the inter-modulation.

The presence of inter-modulation pre-
suppcses non-linearity somewhere in the
transmission path, and if the well-known
power series expansion for a non-linear ele-
ment be used, the 2,903 kc/s frequency is
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seen to be due to the cubic term, and is
therefore proportional to the first power of
the signal intensity of the National trans-
mitter and to the square of the signal in-
tensity of the Regional transmitter, thus
accounting for the observation of the
greater effect of the Regional transmitter.

Cannot the influence of weather condi-
tions on signal intensity be explained if the
signal variation were due to ordinary fad-
ing, that is interference between the ground
wave and the sky wave? This would
appear possible since the illustration at the
head of the article shows transmission an-
tennas of a type capable of causing such
fading at the 30- or 4o-mile distances at
which the observation was made.

New York. DUDLEY E. FOSTER,

Radio Corporation of America.

Practical

Contrast Expansion

The constructional details of a unit

based on the principles described in’

the article on pages 559 and 560 of this

number will be included in next week’s

issue. The following list indicates the

components that have been used for
building the unit.

Mains transformer, Primary: 200-250 volts,
50 c/s. Secondaries: 300-0-300 volts, 8o
mA; 4 volts, 2.5 amps. C.T.; 4 volts, 2.5
amps. C.T.

Rich and Bundy Model No. 5

I Smosothing choke 20 H., 50-Go mA

Rich and Bundy Model E122
Condensers ;
2 8-8-8 mids., 570 volts working, electro-
Iytic Dubilier 3220
2 25 mids., 25 volts, electrolvtic
Dubilier 3016
1 0.5 mifd., 350 volts, tubular
Dubilier 4608/S
2 o.1 mfd., 350 volts, tubular
Dubilier 4603/S
I 0.1 mid., 1,500 volts, oil-immersed
Dubilier 950A
1 0.02 mid., 350 volis, mica
Dubilier 680
1 Volume contrel, 500 ohms Haynes Radio
I Valverholder, 4-pin (without terminals)
Clix Chassis Mounting Standard Type V1
2 Valve holders, 5-pin (without terminals)
Clix Chassis Mounting Standard Type V1
I Valve helder, 7-pin, (without terminals)
Clix Chassis Mounting Standard Type V2

Wireless
World

Resistances :
2 350 ohms, } watt Bulgin HW4¢0
I 700 ohms, 4 watt Bulgin HW41
2 100,000 ohms, % walt Bulgin HW25
I 250,000 ohms, } watt Bulgin HW28
2 500,000 ohms, } watt Bulgin HW31
2 1 megohm, } watt Bulgin HW33
I 5,000 ohms, 1 watt Bulgin WEIL.
I 20,000 ohms, I watt Buigin WE3
2 3,000 ohms, strip type Colvern
I 3,500 ohms, strip type Colvern

I Intervalve transformer 1:3.5
R.I. *“Dux " DY29
1 Volume control, 50,000 ohms Haynes Radio

DECEMBER 2nd, 1937.

4 Terminals, ebonite shrouded, Output+, —,
Pick-up (2) Belling-Lee ** B "
1 Plug top valve connector Belling-Lee 1175
Chassis 13 x 83} x 2! in. Haynes Radio
Miscellaneous ; Peto-Scott
3 lengths systoflex, small quantity No. 16
and No. 2o tinned copper wire, piece paxo-
lin 6 x 2in. for resistance board, 6 rubber
grommets. Screws: 36 }in. 6 BA R/hd;
10 §in. 6 BA R/hd; 8 lin. 4 BA R/hd; 4
3in. 4 BA with #in. spacing collars; 1 1}in.
6 BA, all with nuts and washers. ’
Valves :

1 MH4, 1 D41, 1 MXj0, 1 U2 Osram

WIRELESS BATTERIES IN THE MAKING

very important branch of the wireless

industry, and the modern method of
production entails a high degree of mechan-
isation, automatic machinery of a spccial-
ised nature being necessary to cope with
the very big démand for all types.

Few, perhaps, realise the many processes
and the care that has to be exercised in
production to ensure the long working life
that is one of the outstanding features of
the modern HT battery.

By the courtesy of the General Electric
Co., Ltd., we were recently afforded facili-
ties to visit their extensive battery works at
Witton, Birmingham, which now occupy
nearly 100,000 square feet of floor space.

The layout of the factory is on modern
lines, raw material being received at one
end of the building and, after the various
processes, the finished product, in the form
of HT, grid bias and dry-cell batteries of
all sizes and types, is delivered ready
packed for despatch at the other end.

Reduced to its

THE manufacture of dry batteries is a

with a carbon rod in the centre. This
depolarising block, or dolly, as it is gener-
ally described, is wrapped in muslin and
then placed in a zinc container from which
it is separated by the electrolyte made up in
the form of a paste. !
Regular routine tests are carried out at
various stages in order to ensure uniformity,
for one cell in a 126%%1; battery, which, in-
cidentally, contains” separate cells, if
below a predetermined standard would
shorten the working life of that battery.
Automatic machines make the dollies,
wrap them and take them through the
various processes to form the complete cell.
At this stage, where the individual cells are
first capable of showing a voltage, they are
tested, and then, if to be used for HT or
grid-bias batteries, they are passed through
a machine which solders on to the zinc casc
a short length of connecting wire. The small
sockets for the tappings on the batteries are,
however, soldered on by hand. This is one
of the few hand processes in the production

simplest form, a
single dry-cell, irre-
spective of size, con-
sists of a tightly
compressed mixture
of manganese di-
oxide and graphite

The electrolyte mix-
ing machines in the
G.E.C. battery works
are seen to the right,
and below part of the
final assembly and
packing shops.

L3

of this class of battery in the G.E.C, works.

Next, the cells are assembled in cardboard
boxes divided into the requisite number of
compartments and the cells are intercon-
nected to form a complete battery. Fur-
ther voltage tests are made, and, finally, a
bitumastic compound is poured over the top
to seal the battery. It is then labelled,
wrapped and packed ready for despatch

Actually, the manufacture of dry batteries.
18 much more involved than this brief de-
scription implies, and there are many more
processes than those mentioned,

Mechanisation tends to convey an impres-
sion of simplicity, since one machine alone
may be passing the article through several
different stages in its production.
[}
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New Apparatus Reviewed

HUNT'S ALL-WAVE SIGNAL
- GENERATOR

MADE by A. H. Hunt, Ltd., Bendon
Valley, Garratt Lane, Wandsworth,
London, S.W.18, for servicing and general
testing this signal gencrator is designed to
provide a signal, either modulated or un-
modulated, on all wavelengths covered by
the modern broadcast receiver.

It has a waverange of 10 to 3,000 metres
on fundamental frequencies, and this band

Compact battery-operated all-wave signal
generator made by A. H. Hunt.

is covered in five ranges sclected by a
switch.

The tuning dial of the RF oscillator has
five separate scales calibrated in metres
which for normal servicing work is prob-
ably more convenient than having to refer
to charts and then setting the dial to the
appropriate position.

1t is stated, however, that the scale cali-
brations: are approximate only, but we
found them to be sufficiently {accurate for
normal requirements. 1f greater accuracy
is needed reference can be made to a chart
which gives the actual waverange of each
band, and this chart is calibrated for each
instrument.

Though the highest fundamental fre-
quency is 30 Mc/s (10 metres) signals camy
be obtained on higher frequencies by
utilising the second harmonics of Range 1,
which will thus provide a signal for testing
sets on the television wavelengths.  This
harmonic range covers 5 to 15 metres.

Internal modulation at about 400 c/s is
generated by a separate valve, and the out-
put from this oscillator can, if required, he
used for testing AF amplifiers andl similar
cquipment. Its output is controlled by a
separate attenuator,

Control of the RF output is effected by
a six-position step attenuator giving 1, io
and 100 micro-volts and 1, 170 and 100 milli-
volts output respectively. A high levet RF
output not controlled by the attenuator is
also available should it be necded.

Tests have been made on all ranges, and
nowhere did*we find the calibration to differ
from that of a laboratory standard signal
generator by much more than 1.5 per cent.
The average discrepancy was appreciably
less than this, and it can be said that the
accuracy of calibration is quite adequate
for all normal testing purposes. It is defi-
nitely good for this class of instrument, for
it is not a laboratory standard model but
an inexpensive serviceman's test set.

Though precautions have been taken to
totally enclose the oscillator in a metal case,
a little RF leakage was noticed on the

Recent Products
of the Manufacturers

short-wave ranges with the result that the
RF attenuator did not take complete con-
trol at the very low output levels. The
difference between 1, 10 and 100 micro-
volts was less marked than one would
expect it to be. It should be stated, how-
ever, that this is only noticcable when test-
ing very sensitive receivers.

RF leakage is very difficult to avoid at
the high frequencies, and complete immu-
nity can only be obtained by very elaborate
screening, and consequently adds enor-
mously to the cost of the unit.

The Hunt’s signal gencrator is battery
operated and quite self-contained. Tt is
small, light in weight, and complete with a
dummy aerial covering all wavelengths costs
{12 128.

WEBB’S RADIO GLOBE
THIS globe has been prepared especially

for amateur wireless experimenters as
it gives certain information of particular
value not readily obtained from other
sources.

The most important is the division of the
globe into radio Continental areas as recog-
nised by the International Amateur Radio
Union for the issue of WAC (worked all
continents) certificates.

Should any doubt arise concerning the
exact classification on this basis of, say, a
certain group of isolated islands reference
to the Webb’s Globe will show in which
continent they come. The international
amateur prefixes for all countries and
districts are also included.

When erecting a directional aerial either
for transmission to or reception from a par-
ticular part of the world it has to be borne
in mind that wireless waves follow a great

The globe prepared by Webb’s Radio for
the short-wave experimenter.

circle path. The necessary information
relating to the direction for the aerial is
quickly ascertained from the globe. -,

There is a great deal of detail apart from
radio matter, and it should prove very
useful to all short-wave experimenters. It
measures 12in. in diameter and costs
27s. 6d., which is very reasonable for a
globe of this size, particularly as it is a very
well-made article. It is obtainable from
Webb’s Radio, 14, Socho gtreet Oxford
Street, London, W.1.

/\\\\C‘DA\ RTHY

6-valve all-wave Superhet

with Radio Frequency Stage
8 stages.
8 tuned c'reuits.
3 w:v,hands.

Price
(Complete with £8
B.V.A. Valves) 11.6
Performance (made possible by use of multi-electrode valves)
equal to that of many ve receivers employml 8 valves or more.
Brief specification inclu Large ™ Airplane *" dial. with different
coloured lights lutomntlully switched on for each wave-range.
icro-vernier 2-speed drive. 4-point wave-change and gramo-
phone switch. Volume control and variable tone control also
&?::vrgf;owzzatrne Reinforced heavy-gauge steel chassis,
Circuit comprises: Preselector circuit, radio frequency amplifier
(operative on all 3 wavebands). triode-hexode frequency changer,
double band-pass |.F.T. coupled I.F. amplifier. double diode-
triode detector and L.F. amplifier. D.A.V.C. applied to

preceding valves. 3-watt pentode output.

9 VALVE FOUR-WAVE
SUPERHET DE LUXE

(Complete

with 9 B.V.A.
Valves)

4 wavebands:12.8-33, 20 80 100-556

800-2,000 metres. Ilumina

prineipal station names.

Controls.—A feature of the receiver is the number of inde-
ndent controls fitted, making it extremely i interesting to operate.

%e hese include sensitivity control (varying bias on R F stage), or
Q.A.V.C. with manual muting control for inter-station noise

suppruslon 5 position wave-change and gramophone switch.

Progressive variable tone control operative on radio and gram.

Circuit in Brief.—Aerial input to pre-selector circuit. radio
frequency amplifier, latest type triode-hexode frequency
changer. 2 band-pass L.F.T. coupled I.F. amplifiers, double
diode detec!ov, triode L.F. amplifier, separate lnode phase-
changer capacity coupled to 2 large pentodes in push-pull.
Heavy 16-gauge steel inest and work-
manship tfx'rouahout Harries tetrodes in place of output
pentodes if desired o

STANDARD MODEL 12 GNS. As above, but with
triode push-pull output, and fewer controls fitted
T AR McCarthy 4 plod compante
ODIEIFDEIIQOTGEDJ Eherlsh adth v-ln‘n, l‘nab':x pil}{nl-.‘r::;:. Jewds, »-’-’i’;n
. cable 2 T -
LONGON  BADIO | (e mowhay - M T

Complete (Dusirated cstalogue, s~th feck-
sl:" :;‘L:.AEISI ';1‘;2' m'el’l deta and cfrcuit diagrams, on rm';'pl

of 34. in stamps, or abrideed livt of
Demonstrations Daily.

McCerthy chassix types fres of charze.
MCARTHY RADIO lru
44a, Westbourne Grove, London,

Telephone : B ter 32012
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UNBIASED

Radio Traffic Lights

AWEEK or two ago I told you about
the plans being prepared by a certain
foreign country to make broadcast lis-
teners under their control undergo a tuning
test before being granted a listening
licence. According to one of my corre-
spondents, the Government of the country
in question intends to go farther than this,
as special courts are to be established,
before which listeners will be hauled if

Setting the lights in
its favour.

they offend by putting up aerials of the
type which are a blot on the landscape, or
by letting their loud speakers make a nuis-
ance of themselves.

1t is a great pity, I think, that we in

this country are so much behind the times
in this sort of thing as in others of a like
nature. I well recollect being in a certain
foreign town some little time ago where
the very latest thing in radio traffic con-
trol has been installed. The town pos-
sessed more or less the same kind of traffic
lights as we do over here, but special
arrangements had been made so that when
a fire engine, ambulance or police car
came along, it employed micro-wave beam
wireless to set all the lights in its favour.

This was carried out by equipping each
of the signal standards with a receiver
working on a wavelength of considerably
less than one metre. The fire engines, and
other vehicles empowered to have a right
of way, were each fitted with an automatic
transmitter which was left working all the
time, as there was no likelihood of inter-
fering with other stations on this lonely
wavelength.

A second reason for their radiating all
the time was that, owing to the very short
wavelength, the range was extremely re-
stricted, and it was not until the vehicle
got within a comparatively short distance
of the traffic signals that it operated them.
All it did was simply to switch the lights
in its favour and hold them there until it
had passed out of range.

Such a scheme was, of course, a
triumph for wireless, since the city fathers
had run up against an unexpected snag
when they tried out the photo-electric cell
method of accomplishing this feat. In this
case photo-cells were mounted on top of

the traffic standards, and all police cars,
etc., were equipped with super-powerful
spot lights on their roofs which operated
the traffic lights when they were near
enough to affect the photo-cells.
Unfortunately, it was found in practice
that the range of the light was not nearly
great enough, but this was by no means
the biggest disadvantage, as local gang-
sters and other citizens in a hurry simply
fitted their own cars with a spotlight. The
micro-wave arrangement
completely successful, since it had ample
but not too great range, and, of course,

" the exact wavelength is changed quite fre-

quently before the local lads of the village
have time to discover it by trial and error.

All the same, I.see no reason why any
competent technical man should not™ de-

vise some sort of DF apparatus to discover -

quickly the wavelength to which an un-
known receiver is tuned, for, after all, this
is all it amounts to, and at the moment I
am busily engaged upon the problem in
my laboratory.

If T attain any measure of success I in-
tend to go across the water and try it out.
At the same time, in order to put a check
to the lying calumnies which so easily gain
credence among the uninstructed public, I
had better say here and now that my
experiments are notf being subsidised by
any gangster or gangsters. If, therefore,
you have any bright technical suggestions
to make to me upon the subject, your con-
sciences need not deter you. S

Pirates or Parasites ?

T HERE are, as many of you will prob-
ably know, two kinds of wireless
piracy, the one we hear most about being
the bold, bad type where a listener installs
a set without the formality of taking vut
a licence, and openly defies the P.M.G.
to come and get him. Such pirates are
moved to their action not so much by a
desire to deprive the B.B.C. of pay-
ment which is justly due to them for
the amusement they provide as by a
justifiable ‘‘ agin-the-Government *’
feeling which is engendered by the
high-handed action of the P.M.G.,
who uses the various Wireless Tele-
graphy Acts as a cloak behind which
he quietly embezzles money which
morally belongs to another ; for, after all,
when we have dispensed with all the eye-
wash about the ten shillings being a licence
fee, we all know full well that we only
consent to pay it because we realise that
the programmes must be paid for some-
how.

Although they refuse to pay this unjust
Government imposition, they all, T feel
sure, forward the money privately to the
B.B.C. There is, however, a far larger

-

however, was.
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class of people who are a standing disgrace
to the honoured name of ‘‘pirate’’; I
prefer to call them parasites, for not only
do they refrain from paying their just dues
to the B.B.C., but they leave the unfor-
tunate wireless manufacturers to starve, as
they do not bother to buy, or otherwise
acquire, a wireless set, but batten on their
neighbours by listening to theirs.

I should never have known of the exist-
ence of this modern form of eavesdropping
had it not been for a correspondent of
mine on the staff of the B.B.C., who in-
formed nie of the growing number of
people who write in to complain of the in-
accuracy of the time signals. Recently
the authorities at the Big House were, 1
learn, so concerned about it that they insti-
tuted an enquiry, only to find that no in-
accuracy existed. They were, however,”

By FREE GRID

still puzzled by the amazing consistency
in the degree of error alleged by the com-
plainants who nearly all accused the
B.B.C. of being slow by from 1/50th to
1/20th of a second, or thereabouts.

As . has so often been the case in past
scientific history, the true explanation
proved to be so straightforward and ob-
vious that it had escaped notice. Actually
it came to liglit, owing to the fact that on
the list of complainants’ names and ad-*
dresses which my B.B.C. friend gave me,

"Mrs. Free Grid happened to notice a

name she knew.well, and immediately an-
nounced that the person in question didn’t
even possess a wireless set. Further inves-
tigations by certain methods known only
to Scotland Yard and myself revealed the
fact that none of the people who had com-
plained of the time signal owned any form
of wireless receiver whatever.

Needless to say, after this piece of in-
formation had come to light, the solution
to the problem was quite simple, and I
scarcely like to insult your intelligence by
explaining. ' For the benefit of the weaker
brethren among my readers, however, I
may point out that if you take your time

Starving wireless < / i’
manufacturers leaving ﬁ
food kitchen.

signals from your neighbour’s loud
speaker there will inevitably be a lag of
about 1/20th to I/50th of a second or so,
according to the size of the houses in the
district and the exact part of his domicile
in which your neighbour keeps his wire-
less set. People who live in baronial halls
are, of course, liable to get the same error
in the case of taking the time'signal from
their own loud speaker, but 1 hardly think
that this will affect many of my readers.
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- Lead Storage Batteries

f] \HE largest plant in the British
Empire for manufacturing storage
batteries is situated at Clifton

Junction, near Manchester, and is owned by

the Chloride Electrical Storage Co., Ltd.
The works and offices of the company

occupy nearly 15 acres, and a recent visit
provided an opportunity for a tour through
the principal buildings, where hundreds and
thousands of batteries are continually being

have been ‘‘formed’” and the Dbatterizs
assembled in their many shapes and sizes.
It is impossible to visit the Exide Works
without being conscious of the fact that the
constant handling of lead on such a scale
means that special precautions must be
taken to safeguard the health of those en-
gaged in the work. In spite of the fact that
it may be generally regarded as a dangerous
occupation, so elaborate are the precautions

A Visit to
' the Exide
Works at

Junction

produced in a great variety of types to give
-service in every part of the world.

The essential raw 1naterials are lead,
antimony and lead oxide, of which
thousands of tons & year are converted into
batteries.

" The visitor is impressed with the ingenuity
of the many machines employed in produc-
tion, many of these machines having been
evolved on the premises to simplify pro-
cesses and speed up manufacture.

Casting large accumulator plates. The wmol-
ten metal being poured into the mould.

One of the most interesting departments |

is that where castings for accumulator plates
are produced. The moulds employed are
constantly opening to disgorge finished
plates and closing again 1o receive the
molten metal, which is poured in, to repeat
the process as batch after batch of plates
of various types and sizes are moulded. The
moulded grids, after finishing and inspec-
tion, are next filled with lead oxide in the
form of paste, an operation which appears
simple enough, but requires long experience
and skill to be carried out with the dexterity
and accuracy necessary.

- It is an impressive sight to see the long
rows of batteries in the final stage of being
charged ready for service after the plates

taken to keep the air free from dust and
to keep down dust on the floors that it is
the proud boast of the company that there
have been no cases of illness due to the
nature of employment since 1929. The
health and welfare of the employees is under
the supervision of a whole-time medical
officer and staff, and wherever there is the
slightest risk that dust might be present in
the air specially designed respirators are
worn, special clothing is issued, and facilities
are provided for baths before changing into
normal clothing. ' v

Service Test Apparatus
712 have received advanced proofs of a new
catalogue of service test apparatus and
‘“semi-laboratory ”’ gear compiled by Claude
Lyous, Ltd., 40, Buckingham Gate, Iondon,
SW.r, as a supplement to their ‘“ J’’ cata-
logue of GR apparatus. The list, which is full
of most useful technical information, coyers a
wide range of inexpensive metlers, signal
generators, wavemeters, oscillographs, bridges,
laboratory sindries. and the better class of
American valves and photocells. A charge of
1s. post free is made, but this is returnable on
the first order to the value of £1. In any
case, the wealth of information conveyed in
the very complete specifications is well worth
the money.

Extracting the plate from the mould.
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T.C.C. HAVE SPECIALISED
FOR 30 YEARS IN THE
DESIGN & MANUFACTURE
OF CONDENSERS AND
CONDENSERS ONLY

AND with the building up of such an
unique experience;secgnd to none, has
been built a sound -reputation. for. un-
swerving dependability of product. That
reputation, acknowledged by every

discerning setmaker, designer and experi-
menter throughout the country, is your
safeguard. Let it be your ‘buy’ word.
When you need condensers—say T.C.C.

T.C.C.

ALL-BRITISH

CONDENSERS

The Telegraph Condenser Co. Ltd., Wales Farm Road,
N. Acton, W.3.

@ 3484
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FEATURES. Weight.—271. Wave-
ranges.—(1) 19-49 melres. (2) 200-550
(3) 1,000-2,000 metres. Circuit.
— Triode - hexode frequency-
changer — var.-mu pentode IF
amplifier — double-diode second
detector — pentode oulput valve.
Controls. — (1)~ 'Ttming. 2)
Volume and on-off swilch. +(3)
Waverange. (4) Tone. (5) Motor
swilch. (6) Mains voltage ad-
Price.—16} guineas.

melres.

" justment.
Makers.— Decca Gramophone
Co., Ltd., 1/3, Brixton Road, London, S.W .9

P ————

A COMPACT PORTABLE ALL-WAVE
RADIOGRAMOPHONE

E have received a surprising
number of requests for details
of the performance of this in-
instrument, and it is easy to

understand why it has taken so firm a hold
on the interest and imagination of the
public.  In a neat leather-grained case
measuring only 172 x 134 x gin. is packed
—if we except television—a slice of every
form of entertainment purveyed by the
radio industry to-day. It would be un-
fair to expect as big a helping as is serve.l
in *the full-sized radiogramophones, but
the convenience of portability and, more
particularly, the facility with which it can
be adapted to any form of mains supply,
more than compensates for the lower
standard of performance which we must

Instead of the usual complicated system
of plugs or links in the mains voltage ad-
justment, a multiple switch- with four
positions is provided.
ment can be instantly adjusted for 100-
130-volt or 2o00-250-volt AC or DC
supplies. Two sets of contacts are incor-
porated in the switch, one for adjusting
the supply to the receiver chassis and the
other for making the appropriate changes
in the connections of the windings in the
Collaro U36 universal gramophone motor.
The mains adjustment is fitted with a
standard type of control knob and
changing the mains setting presents no
more difficulty in operation than the wave-
range switch. But this very facility in-
troduces the danger that the mains voltage

Thus the instru- °
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Decca “Portrola”

during the course of operating the set and
accordingly the makers have fitted the
control under the 8-inch turntable which
must first be removed. .

The motor is suspended on a three-
point rubber mounting from a special
pressed metal base-plate. This is provided
with ventilating louvres and is shaped to
accommodate the oval tuning dial of the
chassis and the projecting edge of the
small permanent-magnet loud speaker
which is mounted in the left-hand front
corner of the case. The motor is provided
with a speed regulator and an automatic
switch is incorporated in the pick-up tone
arm pivot.

The radio chassis itself is a remarkably
compact unit and an example of clever
assembly and wiring. The valves are
mounted horizontally and are taped -to
prevent them from working out of their
sockets in transit. Even so, reasonable care
should be exercised in handling the set to
prevent the loosening of the pins and con-
sequent bad contacts. ‘

The absence of a mains transformer has
materially contributed tb the reduction in
size of the chassis. The mains are led
through choke filter circuits to a half-wave

-rectifier, and on 200/250-volt mains the

filament current is controlled by a
barretter lamp. This is short-circuited for
the 100/130-Vvolt range.

The triode-hexode frequency-changer is
preceded by a single tuned circuit on each
of the three wavebards and a filter is
introduced on the long-wave range to pre-
vent break-through from strong medium-
wave stations. The variable-mu pentode
IF amplifier functioas on a frequency of
465 ke /s, and this valve and the freauency-
changer are controlled from the AVC line.

expect. adjustment may be accidentally altered The connections of the double-diode
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The circuit is suitable for operation from AC or DC mains and a mains voltage adjustment switch (not shown) is included for altering the

connections of the gramophone motor.
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Decca “ Portrola ”’—
second detector and output valve follow
standard practice, but it will be observed
that a built-in input transformer has been
provided for the pick-up in order to give
the isolation necessary in a universal set.
The instructions, which are printed on
the back of the circular speed indicator
card, refer first to the gramophone side, so
that presumably this is regarded as a more
important aspect of the performance. The
pick-up is lodged on a rest at the back of
the turntable and is held down in transit
by a piece of sponge rubber attached to
the -lid. The pick-up must be lifted be-
fore even a 10-inch record can be put on
the turntable and in doing so the auto-
matic switch is brought into operation and
any radio signals which are being received
are automatically cut off.

Wireless
Werle

who contemplate a repetition of this per-
formance should note, however, that the
station was first received at an outdoor
aerial and then transferred without alter-
ing the tuning to the smaller aerial.

On a normal outdoor aerial the medium-
and long-wave ranges come to life and as
many stations are then available as from
the average 4-valve table model super-
heterodyne. They have not, however,
quite the same punch, and the omission
of the triode stage from the second
detector must be regarded as responsible
for this.

Tests were made on both DC and AC
mains of 230 volts, and while there was
evidence of some mains noise on the AC
supply, the DC was exceptionally silent.
The top-plate warms up after a time from
the heat given off by the barretter, but

~

OUTPUT VALVE
7D6

BARRETTER
120 —180V
0-2A

MAINS VOLTAGCE ADJUSTMENT

TONE CONTROL

(il =t

2nd DETECTOR VALVE
0D1

IF AMPLIFIER VALVE
Y P13:iC
FREQUENCY CHANCER VALVE
TH2320

RECTIFIER

PICK-UP

- TRANSFORMER

E AND

AUTOMATIC
SWITCH

" Wireless World
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With the exception of the PM loud speaker the whole of the instrument is assembled on a metal
base plate.

For all normal recordings the volume
control can be left at maximum, but a
reduction may be necessary on the deeper-
cut dance records in order to avoid over-
loading of the three-watt output valve.

As regards quality of reproduction the
limitations of all portable types of receiver
are apparent. If the back of the loud
speaker is entirely enclosed there is gener-
ally a tendency to ‘‘tubbiness’’ due to
cavity resonance, and if openings are
introduced to relieve this, then there is
usually an appreciable loss of bass. In
this particular case the designers have
steered a middle course and for the pur-
pose for which the set was introduced the
quality in general may be regarded as
satisfactory.

There is a small aerial inside the lid, but
this should not be relied uvpon for recep-
tion of more than the local Regional
station on medium waves and Droitwich
on the long waves. The short-wave band,
on the other hand, is extremely lively on
the self-contained aerial and we were sur-
prised to find that Schnectady 2XAD
could be received on this aerial. Those

equilibrium is reached at a harmless
temperature.

The designers deserve credit for the per-
formance they have managed to preserve
after packing so much into so small a
space, and a large proportion of the cost
of the set must be regarded as just reward
for their ingenuity.

The Wireless Trader Year Book, 1938.—
Pp. 142 + 114 diary pages. The Trader
Publishing Company, Ltd., Dorset Hoasc,
Stamford Street, London, S.E.r. Price
7s. 6d. post free (overseas gs. 6d.). Cir-
culation restricted to the wireless and
clectrical trades.
JROTH technical and reference sections of this
valuable annual publication have been re-
vised and enlarged to cover the needs of wire-
less and electrical traders. Abridged specifica-
tions of 578 current types of receivers produced
by 49 manufacturers include information on
valves used, wave coverage, LI' values, output.
etc., and working data relating to some 800
valve types is given. There is also a list of
mains voltages for nearly 1,200 districts.

Lists of manufacturers and distributors, an
index of proprietary names and a list of sup-
pliers of various apparatus and materials {form
a comprehensive trade directory.
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NOTABLE
FELATURES
of the New

ROLA F742-PM |

A HIGHLY SENSITIVE
SPEAKER OF
MODERATE SIZE
AND PRICE

When high sensitivity is a prime con-
sideration and the power the speaker is
called upon to handle is insufficient
to warrant the use of a Rola G.12
P.M., the Rola F.742-PM makes the
ideal substitute. Its flux density is
the same as the larger model—
11,500 -lines per square centimetre
and its smaller diameter of ¢jin.
makes it suitable for sets in which the
G.12 P.M. could not be used. As an
Extension Speaker or for Battery set
use the F.742-PM is ideal whilst its
price is very low for a unit of such
outstanding sensitivity. A feature of
some importance is the ‘' Alnico "
magnet which gives an exceptionally
high efficiency-to-weight ratio.
Write to-day for Folder A.

WITHQUT TRANSFORMER 42/~

"
OVER 8 MILLION IN USE %y

THE BRITISH ROLA CO. LTD.

MINERVA ROAD, PARK ROYAL NW.10.
PHONE : WILLESDEN 4322-3-4-5-5.
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Brief descriptions
of the more in-
teresting radio
devices and improve-
ments issued as patents
will be included in this
, section.

TUNING ARR.ANGEMENTS

ELATES to ‘‘delayed’ sys-

tems of automatic volume
control, in which a part of the set
is deliberately ‘' blocked " or
thrown out of operation until such
tie as a worthwhile station is re-
ceived, whereupon the ‘‘dis-
abling ’* bias is removed and the
circuits are restored to normal and
pass the incoming programme
through to the loud speaker.

It is difficult in such systems
to prevent the sensitive part of
the set from being thrown out of
operation if a normally strong
signal starts to fade, or if a slight
““drift”’ occurs in the frequency
of the local oscillator valve.

According to the invention the
tuning is stabilised by means of an
auxiliary control current, of, say,
20 ke/s, which is derived by beat-
ing the IF frequency with the sig-
nal frequency. This is applied to
a highly selective circuit which' en-
sures (a) that the circuit is accur-
ately tuned before release can

" occur, and (b) that any casual

fluctuations in the strength of the
incoming signal cannot operate the
noise-suppression devices.

E. K. Cole, Ltd. and G. Brad-
field.  Application date January
30th, 1936. No. 469670.

o 0o O o
ELECTRON MULTIPLIERS
RIMARY ™ electrons emitted

from a photo-sensitive cathode
C (or an indirectly heated cathode)

. are first focused on to a target

electrode T and then on to subse-
quent targets Tt and T2, the ar-
rangement being such that the

Schematic arrangement of the
elements in an  electron
multiplier

electrons produced by secondary
emission at each target follow a
path substantially clear of that
taken by the incident electrons,
until they finally arrive at the
output or collector electrode O.

As shown in the Figure, the
primary electrons emitted by the
cathode C are focused by biased
cylinders K, K1 on to the first tar-
get T. The resulting streain, con-
sisting of primary and secondary
electrons, then passes through an
accelerating screen S and focusing
cylinders Kz, X3 on to the second

target Tr, and similarly via a
third target T2 to the output ‘elec-
trode O.

The target T2 may be back-
coupled through a condenser to the
target T1, so as to introduce nega-
tive reaction. Or positive reaction
may be applied between the tar-
gets to generate continuous oscil-
lations..

Marconi's Wireless Telegraph
Co., Ltd. Convention dates
(U.S.A.) February 28th and

March, 30th, 1935. No. 469488.

o o0 0o o

RF OSCILLATORS

IN a crystal-controlled RF oscil-
lator, it is desirable either to
limit the amount of feed-back, or
else to provide some means of
linfiting the wvoltage impressed

Wireless World, December 2nd, 1937

RecentInventions

the particles of such a suspension
are similarly charged, they remain
opaque to incident light.
action of the scanning stream from
a cathode-ray tube causes some of
the particles to become negatively
charged. These are attracted to-
wards the- positively charged par-
ticles, and so render that portion
of the screen transparent to an in-
cident ray of light. The action is
stated to be aided by the kinetic
action of the electron stream.
Accordingly a ray of light
directed upon the screen from an
outside source will be modulated
by the above-described action of
the scanning stream of electrons,
and an image of the received pic-
ture can thus be produced upon a
viewing-screen located outside the
cathode-ray tube where its size is

Method of preven-fing excessive load on control crystal in valve oscillator.

upon the crystal, as otherwise
there is. a tendency for the
stability of the system to fall off,
or for the oscillator to become
blocked.
quencies, say, of the order of 6
megacycles, excessive voltages may
cause the crystal to disintegrate
owing to its small dimensions.

The Figure shows one solution
of the difhculty. The output cir-
cuit of the oscillator valve V con-
sists of a tuned circuit C inserted
between its anode and cathode.
The grid is given a suitable bias
by means of a fixed resistance R.
Between the grid and the cathode
is a transmission line I. having uni-
formly distributed inductance and
capacity, and being substantially
a whole number of half-wave-
lengths long. In operation a
standing-wave is set up along the
transmission line as shown in
dotted lines, and is held constant
by a Dridging resistance such as
an incandescent lamp K.

A piezo-electric crystal Q is in-
serted in shunt across the line, at
a point between a voltage node
and antinode of the standing wave.
By varying this point, the voltage
impressed upon the crystal can be
selected to Le of optimum value.

The British Thomson-Houston
Co., Lid. Convention  date
(US.A.) April 16th, 1936. No.

469600.
o o o o

TELEVISION SYSTEMS

O overcome the limitation on
the size of the picture im-
posed by the use of a fluorescent
screen, the latter is replaced by a
s¢reen cousisting of a suspension

of small opaque particles in a -

rarefied gaseous medium.  When

Also at very high fre-

not restricted by the dimensions
of the tube. o

M. Harman. Convention date
(Austria) January 25th, 1935. No.
469558.

©c ©0 o o

CATHODE-RAY TUBES

CATHODE-RAY tube is fitted

with several different cathodes
which are arranged in a row at
right angles to the axis of the tube.
Each is provided with a distinct
control electrode and anode, and
with its own pair of deflecting-

plates, the arrangement being such.

that all three of the electron
streams are made to converge at
the same point on the fluorescent
screen, thus increasing the normal
brilliance of the picture.

In a modified arrangement the
three streams are brought to a
point before they reach a common
anode, so that they pass as one
stream through the aperture. They
are then controlled by a single pair
of deflecting plates, hefore reach-
ing the fluorescent screen.

E. Michaelis. Application date
January 30th, 1936. No. 469127.
o o o o]

LOUD SPEAKERS
NE of the obstacles to the re-
production of notes of 7,000
cycles and over lies in the in-
creased inertia of the moving-coil
and diaphragm to {requencies of

But the -

Moving-coil speaker designed to
have a good high note response.

this order. Actually, so far as the
diaphragm is concerned, only those
parts which lie close to the
moving-coil need be considered,
since it can be shown that very
high frequencies do not extend far
out towards the periphery. Fur-
ther analysis shows that most of
the trouble can be traced to the
manner in which the moving-coil
is supported.

, With the object of reducing-its
inertia at high frequencies the
moving-coil C is supported by a
tube T which is corrugated at Tt
to give it added springiness or
‘“compliance.”” The tube is fixed
by spider arms I, L1 to studs S,
St in the face-plate of the magnet
M. This form of mounting is
claimed to be substantially rigid
at low frequencies, but to show
high resilience at frequencies of the
order of 7,000 cycles and over.

E. K. Cole, Ltd., and A. E.
Falkus. Application date March
10th, 1936. No. 469197.

o o o o

TELEVISION AERIALS
IN order to produce a radiated

field which is uniform in the
horizontal plan, with but little
vertical radiation, the two limbs of
a dipole aerial are made conical
in shape. Each may consist of a
continuous sheet of metal, or, as

=)

Television aerial giving uniform
radiation in a horizontal plane.

shown in the drawing, may be
made up of a number of separate
wires arranged in conical forma-
tion.

One end of a two-wire feed-line
I is connected to each apex, these
being arranged adjacent to each
other.  Alternatively;, the two
cones may be placed base to base,
in which case the two feed lines
are again connected to the two
apices, but are parallel with an
‘“idle"” wire which serves to pre-
vent any disturbance of the radi-
ated field. The length of side of
each cone is preferably made equal
to four times the working wave-

length.

Standard Telephones and
Cables, Ltd. (communicated by
Le Materiel Telephonique Soc.
Anon). Application date Decem-

ber 4th, 1936. No. 469366.

of the Controller of H.M.

W.C.2, price 1/- each.

The British abstracts published bere are prepared with the permission

0 Stationery Office; from Specifications

obtainable at the Patent Office, 25, Southampton Buildings, London,

A selection of patents issued in U.S.A. is
also included.
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Editorial Comment

E take this oppbrtunity to
extend to all our readers
both at home and overseas

our sincerest good wishes
at this season.

As each year comes round we are
impressed more and more with the
extent to which broadcasting has
national and inter-

national outlooks, and if in some

- directions we deplore its misuse, we

must not lose sight of the fact that
these abuses are vastly outweighed by
the benefits which mankind enjoys as
a -result of it. DBroadcasting has
contributed to tightening bonds of
friendship, both nationally and inter-
nationally, and the Empire service in
particular has forged links within the
British Empire which could have been
achieved by no other means.

It is a matter of extreme satis-
faction to us that efforts are being made
to-day to improve the Empire service
and to know that its importance to the
Empire is appreciated; for we take
some credit to ourselves for having first
proposed the establishment of an Em-
pire broadcasting service, continuing
propaganda for it and urging that a
start should be made in the early days,
in spite of the strongest opposition
from the B.B.C. and other quarters,
when it was argued that it would be
time enough to consider such a proposal
when a reliable service to all parts of
the Empire could be assured. Had such
an attitude been accepted” we might
still have been waiting for Empire
broadcasting, because even now in
scarcely any part of the Empire can it
be regarded as a service 100 per cent.
reliable. In view of the time which
it has taken for the Empire service
to develop we are more than ever

Christmas and Broadcasting

conscious of the deplorable position
we should have been in -to-day, in
view of the short-wave activities of
other countries, if we: had waited for
perfection before making a start.
Speaking of the .ties which broad-
casting has cemented, both in the
Empire and at home, we naturally
remember that Christmas is the occa-
sion for giving and that no better
token of friendship can be imagined
than something which will increase
facilities for receiving broadcasting
or. enable the programmes to be better
heard. There is plenty of room for
improvement in the sets used by many
of our friends, whilst there could be no
more welcome family gift than a new
receiver to replace one which has seen
its best days.

Large -Variety

For those who are not prepared for
the expenditure necessary for a hew
set there are many accessories and
useful additions to choose from which
will increase the enjoyment or con-
venience of wireless. A broadcast
receiver is no longer regarded as a
source of entertainment in one room
alone, and extension speakers or even
additional sets are increasing in popu-
larity.

Christmas holidays are an occasion
when spare time can be most usefully .
spent on attending to the general -
efficiency of the wireless set, the aerial,
the earth, or the loud speaker ex-
tension leads, whilst a much neglected
means of improving reception, namely
the fitting of interference suppression
devices, may well be the subject of a
good resolution over the Christmas
holidays.
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lie in bands scattered between some
13 metres and 60 metres. Alfo-
gether, only a small portion of this
wide range is devoted to broadcastmg, and
the rest is occupied by commeércial stations
and the amateur bands. It is, however,
necessary to cover the whole of it, for it
is usually impracticable to arrange the re-

E ;HORT-VVAVE broadcasting stations

ceiver to tune only to those 11tt1e bits of

it which are of 1nterest to us:
A few years ago the average short-wave

set was of the straight type and comprised
a reacting detector and AF .amplifier; .

sometimes one RF stage was included.
The great advantage of this type of re-
ceiver is the simplicity, of initial adjust-
ment ; it admittedly calls for some skill in

tuning; but when correctly desxgned it is

a delightful sét to handle.

If it were not '

The Wireless
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THE receiver described in this article has four tuning ranges—two short,

one medium, and one long-wavebands.

1t is a superheterodyne with one

RF stage, a triode-hexode frequency-changer, one IF stage with variable
selectivity, a diode detector and AVC source, a triode AF stage, and a

triode output valve delivering 3.5 watts to the loud speaker.

s AC

for one defect the writer would still prefer
this simple straight set to any other for
short-wave reception. Thls defect
selectivity., -

The short-wave broadcast bands are
now crowded and the amateur bands are
congested, with the result that it is neces-
sary to have at least as much selectivity
on short waves as on the medium and long
wavebands. The straight set cannot be
made to give anything like adequate selec-

tivity on short waves,.and to-day.it is.

Fig. 1.—The complete circuit diagram of the receiver is shown here.

The set
operated.

almost useless for serious work. It will
still enable distant stations to be received,
of course, but usually with interference.

There is, consequently, no real alterna-
tive to the superheterodyne. for short-wave
work, for with this type of receiver selec-
tivity is obtained at the intermediate fre-
quency. This can be fairly low so that
the ratio of the frequency separation of
stations to the intermediate frequency is
high.  Moreover, we can use as many
tuned circuits as we like, or as we can

~ n

The parts preceding the IF

samplifier are available as an assembled tuner including also the radio-gramophone switch.

Four-Band St

A SUPERHETERODYNE COVERING
‘SHORT, MEDIUM. AND LONG WAVES
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afford, at the intermediate frequency,
without complicating the operation of the
receiver.

The lower the intermediate frequency

er-Six.

employed the higher is the selectivity for
a given number of tuned circuits, so that
it would seem wise to use as low a fre-
quency as possible. We must not forget,
however, that a superheterodyne is liable
to image interference ; that is, interference
from a station working on a frequency
higher than that of the wanted signal by
twice the intermediate frequency. For the
avoidance of this form of interference the
signal-frequency circuits must be suffi-
ciently selective, and for a given number
of circuits the higher the intermediate
frequency the less liable is a recciver to
suffer from image interference.

It will thus be clear that the intermediate
frequency should be low, 50-100 kc/s, to
obtain very high adjacent channel selec-
tivity, but that it should be high, 2-5
Mc/s, to obtain real freedom from image
interference on short waves. We cannot
use a low frequency because image inter-
ference 1s too severe, and we cannot use
a high frequency because the selectivity
is not high enough. We must consequently
make a compromise between the two ex-
tremes, and as the frequency cannot lie
in either the medium or long wavebands

if the receiver is to cover these ranges, it
must lie in the gap between them.
Actually, the frequency usually adopted
is 465 kc/s, but any frequency near this
leads to similar results. With this fre-
quency adequate adjacent channel selec-
tivity is not difficult to secure, and on the
medium and long wavebands image inter-

T. COCKING {g

577

ference is easily made negligible. The
position on short waves with regard to
image interference is not so good, how-
ever, for the frequency separation of the
signal and image, 930 kc/s, is still small
compared with the operating frequency.
Since we cannot make matters better
with a different practicable intermediate

The tuner is mounted on
the chassis with rubber
bushes in order to avoid
microphony.
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Four-Band Super-Six—

frequency, we must do the best we can to
provide adequate selectivity at signal fre-
quency. Two tuned circuits are almost
essential to provide any real reduction of
image interference, and this involves the
use of an RF stage before the frequency-
changer. Such an amplifier is also desir-
able in order to obtain the highest signal-
noise ratio.

Probably the greatest difficulties in de-
sign lie in the frequency-changer,.for at
high frequencies it is very difficult to keep
currents where they are wanted and io
prevent them from wandering into the

The mains equip-
ment is mounted
on the left of the
chassis and the IF
circuits on the
right.

wrong places. Screening is not nearly as
effective as at lower frequencies, and all
sorts of stray couplings occur in valves.
The most successful frequency-changer
to date is the triode-hexode, and with a
little care it is possible to obtain fairly
good isolation ot the oscillator circuits.
It is true that complete isolation cannot
be obtained, and even with this valve
the oscillator section sets up voltages on
the other electrodes ; the effects, however,
can be kept to manageable dimensions,
and in practice a good performance can
be secured.

The Circuit Arrangement

Our receiver now begins to take shape,
and will consist of one RF stage with two
tuned circuits and a triode-hexode
frequency-changer followed by the IF
amplifier, detector, and AF amplifier.
What we do in these later circuits
depends on the sensitivity, selectivity and
quality which we need. On the medium
and long wavebands we want really good

Wireless «
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quality, so we shall use a triode output
valve and a diode detector. It is imprac-
ticable to feed the one directly from the
other, so a resistance-coupled AF stage
will be interposed.

In the IF amplifier we have to choose
between two low-gain stages with six
tuned circuits and one high-gain stage
with four circuits. The former gives
higher amplification and selectivity, but
costs more ; there is also a limit to the
amount of IF amplification which can
usefully be employed, a limit set by back-
ground hiss. Experiment shows that
gain and selectivity can be made ade-

quate for normal requirements with a
single stage, and we accordingly select
this,

Having discussed our receiver in out-
line we can now proceed to details, and
the complete circuit diagram is shown in
Fig. 1. A single tuned circuit precedes
the RF valve, and the aerial circuit is
arranged so that a dipole type of aerial
can be used if desired. Another single
circuit, arranged as an RF transformer,
i1s used for the coupling between this
valve and the triode-hexode frequency-
changer. These two circuits are tuned
by two sections of the three-gang con-
denser, which is provided with a dual-
ratio drive and a wavelength calibrated
dial.

The third condenser section tunes the
oscillator circuit, which is a modified
Colpitt’s; it is really a combination of the
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Colpitt’s and reaction coil oscillator cir-
cuits, and it enables even oscillation to be
secured over the tuning range with a
reasonably low minimum circuit capacity.
Separate coils are provided for each of the
four ranges and each has its own parallel
trimmer. In the oscillator, padding con-
densers are also needed to obtain accurate
ganging. Multi-way rotary switches are
used to select the desired range and the
unused oscillator coils are short-circuited.

Variable Selectivity

The complete tuner is a commercial pro-
duct, and obtainable ready-wired and with
the ganging adjustments carried out. The
constructor, therefore, need not concern
himself with the intricacies of the switch-
mng. A blank switch-plate is provided on
the outside of the tuner, however, and this

can be wired up to give a change-over
from radio to gramophone in the fifth
position of the switch. This switch-plate
carries Sz and S3, and as it is outside the
tuner it is readily connected.

A single IF valve is used, and it is of
the type requiring a high screen voltage.
This enables a screen-feed potentiometer
to be dispensed with, and a common de-
coupling circuit R3 and C3 to be used for
screen and anode. Bias is obtained by
means of Rz, which is shunted by the
0.1-uF. condenser C2.  The first trans-
former has, in addition to the normal
coupling between the two main coils, an
additional small coil coupled to the
primary. By means of the switch S1 the
earth connection to the secondary can be
be made directly to the secondary or to
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the secondary through the coupling coil.
With the latter connections the coupling
is much tighter, and a much broader
resonance curve is obtained with some-
what lower amplification.

Switch St is thus a selectivity control.
At high selectivity there is a considerable

LIST OF PARTS.

Certain components of other makes

but of similar characteristics may be

used as alternatives to those given in
the following list.

-

All-wave tuner
Sound Sales ‘‘ Sound Fourband Tuner '’
IF transformer, 465 kcfs, T2 Varley BP122
IF transformer, 4605 kc/s, variable-selectivity
T1 Varley BP124
Mains transformer, Primary: 200-250 volts,
50 c/s. Secondaries: 350-0-350 volts, 120
mA; 4 volts, 2.5 amps.; 4 volts, 1 amp.
C.T.; 4 volts, 4 amps. Vertexion AC350
Smoothing choke, 20 H, 140 mA, 250 ohms
Varley DP16
Volume control, tapered, 0.25 megohm (less
switch), R6 Centralab 72-121
Switch, rotary type, SPDT, S1  Bulgin S92
Valve holders, 4-pin (without terminals)
Clix Chassis Mounting Standard Type V1
Valve holder, 5-pin (without terminals) r
Clix Chassis Mounting Standard Type V1
2 Valve hoelders, 7-pin (without terminals)
Clix Chassis Mounting Standard Type V2
Condensers :

1 32 mids., 320 volts, electrolytic, Cl1
T.C.C. 809

-

N L ) -

1 50 mifds., 12 volts, electrolytic, C8
! Dubilier 3016
1 so mfds., 50 volts, electrolytic, C13

. Dubilier 3004
1 8-8-8 mids., 500 volts, electrolytic, €9,
Cl1, C12 Dubilier 316
3 0.1 mfd 350 volts, tubular, €2, €3, C10
- Dubilier 4603/S
1 o.or mid., 350 volts, tubular, C7
Dubilier 4601/S
1 o0.0003 mid., 350 volts, tubular, C5
Dubilier 4601/S
1 o.00oo1 mfd., 350 volts, tubular, C4
Dubilier 4601/S
1 o.05 mfd., 350 volts, tubular, C6
’ Dubilier 4602/S
Resistances :
1 50 ohms, 3 watt, RI12
1 400 ohms, 4 watt, R2 Claude Lyons
1 3,000 ohms,  watt, R8 Claude Lyons
2 20,000 ohms, } watt, R4, RI10
Claude Lyons
250,000 ohms, } watt, R9 Clande Lyons
500,000 ohms, § watt, R11 Claude Lyons
1 megohm, 3 watt, RS  Claude Lyons
2 megohms, 4 watt, R7 Claude Lyons
7,500 ohms, 1 watt, R3 Claude Lyons
3,500 ohms, 2 watts, Rl Claude Lyons
I 1,000 chms, 3 watts, R13 Claude Lyons
Group resistance board, 5-way  Bulgin C31

Skeleton captive screw strip, 3-way,

Claude Lyons

e e

Y

A1, A2, E
Bulgin T11
1 Skeleton captive screw strip, 2-way, pick-up
Bulgin T10
1 Skeleton captive screw strip, 2-way, speaker
Bulgin T10_
3 Knebs (walnut) Bulgin K24
2 Plug-top valve connectors Belling-Lee 1175
2 Lengths screened sleeving Goltone
Chassis B.T.S.
Miscellaneous ¢ Peto-Scott

4 lengths systoflex; 2 ozs. No. 20 tinned

copper wire, etc. Screws: 3o }in. 6 BA

R/hd.; 8 im 4 BA R/hd.; 4 1in. 4 BA

R/hd.; all with nuts and washers
Valves:

1 Dgx (Met.), 1 H42, 1 PX4, 1 Ur2

Osram
1 AC/VP2 (Met.) Mazda
1 VP4B (Met.), 1 TH4A (Met.) .

Mullard

- £
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degree of sideband cutting, but really
good selectivity is obtained. At low
selectivity a high standard of quality can
be secured.

The second transformer feeds the
diode detector, which has the values for
its load circuit components selected to
give minimum distortion. The steady
voltage developed across the load resist-
ance RO is used for AVC purposes, and is
applied to the first two-valves through the
filter R5 and C6. AVC is thus non-delayed
in the interests of quality of reproduction.

Following the detector comes the AF

-stage, for which a high-p triode is used.

It derives its input from the volume con-
trol R6, and S2 permits this to be con-
nected to the detector on radio and to the
pick-up terminals on gramophone. S3
then breaks the screen and anode circuits
of the IF valve, and effectively prevents
any break-through of radio signals.

The AF valve is biased by R8 and C8
and decoupled by Rio and Cg. The
coupling resistance Rg has a value of 0.25
MQ, and the following grid leak RiI is
0.5 M(). Because of these high values, a
stage gain of about %0 is secured, and an
undistorted output .adequate to load a
PX4 output valve is obtained. The
values of resistance, however, are not too
high in relation to the valve and stray
circuit capacities to prevent the high-fre-
quency response from being maintained
up to 10,000 c/s.

The output valve itself is a PX4 run
with 300 volts anode supply, and deliver-
ing an output of some 3.5 watts into its
optimum load of 4,000 ohms. It is biased
by the 1,000-ohms resistance R13, which
is shunted by the 50-uF. condenser Ci13.
An anti-parasitic resistance Riz of 350
ohms is included in the anode circuit.

The mains equipment is of simple
nature, and a single smoothing choke has
been found adequate to ensure hum-free

operation when used in conjunction with

large-capacity smoothing condensers. The

- decoupling circuit of the AF stage, of

course, provides a considerable degree of
additional smoothing for this stage.

The assembly of the receiver, the wiring
diagram and operating notes will be in-
cluded in next week’s issue.

Royal Naval ereless

Auxiliary Reserve

’I‘HE following information has been sent
to The Wireless World by the Admiral
Commanding Reserves —

There are 'a few vacancies in the
R.N.W.A.R. ~in London, Cambridge,
Bristol, Manchester, Scarborough Brighton
and Newcastle.

The object of this organisation is to pro-
vide a reserve of wireless operators, trained
in naval procedure, for naval service at
home or abroad, ashore or afloat, in time
of war.

It has a particular appeal to men holding
P.M.G. certificates and other radio enthu-
siasts who are interested in the transmission
of messages by W /T and men from almost
every walk in life have joined.

Members must be the sons of British-born
parents and be between the ages of 18 and
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55. They must have no ties which will pre-
vent them joining the Navy in the event of
war.

Applicants need not have any special wire-
less qualifications, but they should have a ~
knowledge of the Morse code and either be
in possession of or be able to construct a
high-frequency receiver.

The country is divided into d1str1cts and
units. Training centres where oral instruc-
tion is carried out under the direction of
either a qualified member or a naval rating
have been instituted in all towns where there
are units. Organised W /T training is also
carried out throughout the country. Two
hundred members have reached a high
degree of proficiency in naval procedure,
and over 150 others have a good general
knowledge. '

Members who have reached a certain stan-
dard are allowed to volunteer for 14 days’
naval training annually.

Members do not receive pay in peace time
except when undergoing naval training, but
several concessions are granted to them.

Those interested are requested to apply
by post for further particulars to: The
Admiral Commanding Reserves, Admiralty,
Queen Anne’s Chambers, Tothill Street,

_London, S.W.1, and interviews will then be

arranged with an official of the Reserve to
assist the applicants in their decisions.

Photograms of the Year, 1938 Edited by F. J.
Mortimer, Hon.F.R.P.S. Pp. 32, 64 plates.
Iliffe and Sons, Iitd., Dorset House, Stam-
ford Street, London, S.E.1. Price 5s., or
cloth bound 7s. 6d.

This publication, which has been issued. for
over 40 years, includes reproductions and
articles by photographic experts hailing from
all parts of the world, and is invariably recog.
nised as the authoritative annual publication
recording the progress of pictorial photo-
graphy.

Sound Distribution

ALL-ROUND SOUND DIFFUSION.—The
loud speaker of this new American receiver
is mounted honzontally below a deflecting
cone which, it is stated, distributes the sound
equally and evenly in all directions through
the apertures cut in all four sides of the

cabinet. As shown in the smaller inset
photograph the space below the speaker is
available for storage purposes.
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B.B.C. Research

ORGANISATION AND WORK OF
THE DEPARTMENT RESPONSIBLE
FOR TECHNICAL DEVELOPMENT.

By H. L. KIRKE

E activities of the Research De-

partment of the B.B.C. must be

of considerable interest to many

readers of The Wireless World,
and for this reason I have been asked to
write a general description of the work and
to give some idea of the problems which
arise and how they are dealt with.

The Research Department started in
the early days of the B.B.C. in a very
small way. When I first joined the
B.B.C., the entire staff —about four of us
in all—of the Development Department,
as it was called, was housed in one small
room.

Our first experiments were done either
in the control room, studio or transmitter
room, usually to the annoyance of the
engineers on duty there, and, needless to
say, there was much burning of midnight
oil.

A few months later we were given tem-
porarily a room to experiment in, but this
was soon taken away in order to provide
space for a larger control room, and we
had at least four moves in Savoy Hill and
its extension before we were turned out
into the cold world and made to look for
new premises outside. These we eventu-
ally found at Clapham Park, which are
now the headquarters of the Equipment
Department. Yet another move had to
be made owing to expansion, and now we
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The B.B.C. Research

Department is

housed in a build-

ing that was once
a convent.

have a headquarters which was once a
convent, but which has made a very
satisfactory research building, although
even now we are finding space rather
cramped.

In the early days there was practically
no specialisation. Any engineer was put
on to almost any job that turned up.
Nowadays, however, with a larger staff,
and much more complicated and exacting
work, it is necessary to specialise, and the
work of the Department has been divided
into groups roughly as follows: Radio,
studio acoustics (including microphones
and loud speakers), audio-frequency cir-
cuits, measuring apparatus and recording,
valves and television.

As its name implies, the Radio Section
is responsible for all purely radio work.
This includes anything from very low to
very high power and all forms of receivers
and transmitfers. On the transmitting
side are aerials, field-strength measuring,
testing of sites for new stations ; measure-
ment of field-strength of new stations and
the checking of the field from time to time

of existing stations; research work on
modulation systems with the object of im-
proving quality and increasing efficiency,
and also on power amplifiers with the
same object; methods of synchronising
transmitters on the same wavelength;
work on short and ultra-short waves,
which includes the design of aerials for the
Empire Station ; co-operation with manu-
facturers in the design of transmitters ; the
development of field-strength measuring
apparatus for medium, short and ultra-
short waves; and, of course, all the labora-
tory apparatus such as bridges, etc., re-
quired in connection with research work.
On the receiver side we keep abreast of
the times, and a numbét of commercial
receivers of all types are tested from time
to time. The section does a good deal of
work in the design of high-quality re-
ceivers for our own purposes and in speci-
fying the performance of such receivers as
are put out to tender. They are, of course,
responsible for such work as the design
of the diversity receiving apparatus for
short waves, as used at the Tatsfield
Receiving Station,

and for general co-
operation with
Tatsfield on re-
ceiver problems of
a varied nature
arising from wave-
length checking, re-

In the RF labora-
tory of the B.B.C.
Research station. A
harmonic analyser
is in use, while a
complete set of fre-
quency - multiply-
ing equipment is
seen in the back-
ground.

laying, modulation
recording and simi-
lar work.

The design of
aerials is one of the
most interesting
subjects. For this
work a great deal
of calculation is re-
quired. One of
the difficulties is
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that it is not possible to erect experimental
aerials in view of the high cost, and, in
general, the checking up of owr calcula-
tions has to be done on actual aerials
which are designed for particular stations,
although in some cases research work is
done on small-scale models in which the
wavelength is, of course, reduced in pro-
portion. For example, a model aerial to
represent a 5ooft. mast radiater working
on, say, 300 metres, could consist of a
soft. aerial working at 30 metres, or a
100ft. aerial at 60 metres, all dimensions
being reduced on the same’'scale. Natur-
ally, there are difficulties and pitfalls in
model work at such high frequencies, but

Wireless
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Station uses a cantilever-type mast, with
an adjustable topmast and a top capacity.
This mast has given good results, both as
regards efficiency and anti-fading proper-
ties. Next on the list is Stagshaw, which
has just been completed. Testing of both
the transmitter and the aerial has been
in progress for the last two months.
The design of the aerial system for Start
Point has just been completed. This
station, because of its position in relation
to the area it has to serve, is being
equipped with a form of directional aerial
which will prevent energy from being
wasted over the sea, and which will give
the maximum field-strength where re-
quired. Advantage is being taken of the
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measurements on the ground are of little
value in short-wave work, while aeroplane
measurements are very useful but ex-
pensive.

Many types of aerial using both hori-
zontal and vertical radiators were tried at
Daventry, and many experiments were
carried out to determine the optimum
height required for these aerials before a
more or less standardised arrangement
could be adopted. Then came the neces-
sity for designing the feeder system con-
necting the transmitters to the aerials. This
is a very complicated business for a station
like Daventry, which has 24 arrays, all of
which must be capable of being switched
to one of the four transmitters. Switch-

Typical rack-mounted apparatus in the AF laboratory. The apparatus on the bench includes a portable peak volume meter and an

the art of measurement at these frequen-
cies has progressed so much that it is quite
possible to carry out fairly accurate work.

The type of aerial which has been used
for some years in the B.B.C. consists of
a number of wires suspended from the top
of a 500ft. mast, in the form of an um-
brella, but recently it has been found that
this form of aerial is not so efficient as a
mast radiator, or even a good ““ T’ aerial
supported between two masts. All our
modern stations, with the exception of
Droitwich, where the long wavelength and
questions of band-width make a mast
radiator impossible, are being equipped
with mast-type radiators. The Lisnagarvey

experimental OB amplifier.

oversea path to the coastal districts which
this station is to serve, and for this reason
greater range than usual will be obtained,
and in consequence special care will have
to be taken in arranging the anti-fading
properties of the aerial system.

Research work on Empire Station
aerials has been going on for some years.
This work is of necessity somewhat pro-
tracted, as the conditions of transmission
via the Heaviside layer are far from uni-
form, and the efficiency of an aerial can
only be determined in terms of comparison
with other aerials by field-strength
measurements at a distance and by reports
from selected listeners. Field-strength

ing feeders carrying such high frequencies
is by no means a simple business, and
much work had to be done not only on
the type of feeder used but on methods of
switching, before a reliable and convenient
system was developed.

One of the difficulties in short waves is
that very small irregularities cause con-
siderable standing waves on the feeders.
While this would not be a serious matter
at low power, at high powers of the order
of 50 kilowatts or more very high volt-
ages may be set up by standing waves
which would cause brushing or flash-over.
If standing waves are present to any
degree, the impedance of a feeder line will
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depend upon the exact position at which
it is terminated—that is to say, its elec-
trical length; and, as feeders must be
capable of being switched to various trans-
mitters, it is very important that the im-
pedance of all feeders at the switching
point should be the same.

It was decided, having regard mainly to
the cost, that open wire-feeders were the
best proposition for the Empire Station.
With open-wire feeders the capacity of the
insulators along the. line, together with
that of the corona rings on’the insulators
(the latter are necessary to prevent brush-
ing at high power) makes the standing-
wave problem very acute, and a considet-
able amount of arduous experimental
work in the open, in all sorts of weather
conditions, was necessary before the prob-
lem was solved.

Short-wave Bridges

It was then necessary to, carry the solu-
tion into practical operation by lining-up
and adjusting all the aerials and feeders.
This was done by engineers of the Re-
search Department, assisted by the station
staff at Daventry. The work was made
much easier and was considerably has-
tened by the use of a radio-frequency im-
pedance bridge which had been designed
in our laboratories especially for this
work. Some years ago impedance bridges
for even medium frequencies were looked
upon as very much the laboratory type of
instrument ; but now the bridge technique
is so far advanced that short-wave bridges
are used for almost all such work
_ In the design of transmitters the two
main considerations are economy and high
quality. High quality can always be
achieved at the expense of economy, and
vice versa. With the use of higher power
the need for high efficiency is an important
one, as the power bill of a high-power
transmitter is very considerable. In the
older type of transmitters in use by the
B.B.C. the efficiency of the final amplify-
ing stage is about 30 per cent., and when
all the auxiliaries are taken into account
the power required from the mains for a
100 kW. transmitter is in the neighbour-
hood of 500 kilowatts—an overall effi-
ciency of 20 per cént.” Tn more modern
types the overall efficiency has been in-
creased to between 25 per cent. and 3o per
cent. by the use of ““Class B,”” or ‘‘ float-
ing carrier ’’-systems of modulation. -

There are, however, several .other
methods of improving the efficiency of
transmitters, at the same tlme retalmng
the very desirable high quality. An-im-
portant part of the work of the Radio
Section is the investigation of proposals
of this sort, both by theoretical study and
by low-power practical experiments.

Synchronising transmitters on the same
wavelength is an interesting problem
which has always presented considerable
difficulties which seem to increase with
In - the
early days it was thought that tuning forks
operating at a low frequency, the fre-
quency being multiplied to drive the sta-
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tion, would form a sufficiently accurate
drive to operate transmitters on the same
wavelength if each station was driven in-
dependently by its own fork. It was
found, however, that, although tuning
forks had worked as frequency standards
in laboratories with a fairly high degree
of stability, it was not possible to main-
tain this stability under practical
workaday conditions in our stations. Our
tests have shown that, in order that the
listener may not be inconvenienced by
the effects of synchronising, it is necessary
that thé frequency difference between any
stations in a synchronised group should
not be more than one part in ten millions;
that is to say, the beats between any trans-
mitters should not be greater than one in
ten seconds. Such periodic variations in
field-strength would not normally be dis-
tinguishable from those caused by ordi-
nary fading. 1In order to obtain such
accuracy it is necessary to employ link-
ing by means of telephone lines. In this
method a fork at one station sends a tone
by a line to other stations in the group,
where the received tone is multiplied by
a frequency multiplier in the same way
as at the original station. This line scheme
introduced considerable difficulties, as it
was found that the very small variations
in the amplitude or phase of the received
tone resulted in considerable variations in
the phase of the finally generated high-fre-
quency carrier, and since when two
carriers of the same frequency are com-
bined a phase change in one of them re-
sults in an amplitude change in the
resultant combination, it will be seen that
phase. changes are very important. To
reduce these phase changes to a negligible
value it has been necessary to make use of
both electrical and mechanical filters, the
latter being a tuning fork itself.

Redesigned Frequency Multipliers

This synchronising work is an example
of the research and development carried
out by the Radio Section, who, having
produced a ‘‘ first model * which has been
proved to be satisfactory, hand over the
work to another department who are re-
sponsible for equipping the transmitters
concerned. When it was decided to syn-
chronise Burghead with Scottish Regional,
Penmon with Welsh Regional, and Scot-
tish Natlonal with the London and North
National ‘transmitters, it was decided to
redesign the frequency multiplier and
other equipment used for this'work, since
experience had shown that’ considerable
modifications were necessary to obtain
satisfactory performance.
tion was responsible for all the experi-
mental and preliminary design work.
When this was completed, the electrical
circuits were specified, and the general
layout of the required design was
indicated.

Work is now in progress on the de-
velopment of .a much improved type of
crystal drive.
this work may lead to the more extensive
use of crystals at synchronised stations,
and this may, in turn, reduce the amount

The Radio Sec-

The experience gained on”
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of frequency checking by line link be-
tween these stations, since the frequency
stability of present-day crystals is ex-
tremely high. Although the development
work is being done in the research labora-
tories there is considerable co-operation
with outside firms and organisations on the
question of the crystals themselves and
the constant-temperature ovens required
for them.
"~ (To be concluded.)

\

Television Programmes

Sound 41.3 Mc/s.

THURSDAY, DECEMBER gth.
3, Adrina Otero in Spanish dances. 3.10, Kuda
Bux, the man with the X-ray eyes. 3.20,
British Movietonews. 3.30, The White Coons.

Vision 45 Mc/s.

‘9, Ballroom dancing demonstration. 9.10,

Clothes-line, No. 6—Grandmamma looks back.
9.20, Gaumont-British News. 9.30, The White

Coons.

FRIDAY, DECEMBER 1o0th.

3, Reine Paulet in Continental songs. 3.5,
Marcel Boulestin shows how to make Sauce
Sabayon. 3.20, Gaumont-British News. 3.30,
The Iriéh Players in Lady Gregorys “The
Rising of the Moon

9-10.30, “'Once in.a Lifétime”: a play by
Moss Hart and George Kaufman that bur-
lesques Hollywood’s film methods.

SATURDAY, DECEMBER 11th.
3, “Numskull Jack,” a Hans Andersen story.
3.10, Cartoon Film. 3.15, The Hogarth
marionette menagerie. 3.30, British Movie-
tonews. 3.40, Dancing.Time.
9, Kuda Bux. 9.10, Adrina Otero in Spanish
dances. 9.20, Gaumont-Britigh -News. 9.30,
The Matania - Operatic Soci in Act III of
Verdi's ““ Aida.” o~ B

MONDAY, DECEMBER 13th.
3, Ronald Frankau. 3.10; British Movie-
tonews. 3.20, Vic-Wells Ballet Company in Act
I of Tchaikowsky’s “ Le l.ac des Cygnes.”
9, Reine Panlet in Continentil songs. 9.10,
Gaumont- Bntxsh News. ~ 9.20, Act II of “Le
Lac de Cygnes.”

TUESDAY, DECEMBER 14th.
3, Fashion Forecast. 3.15, Gdumont-British
News. 3.25, Theatre Parade.
9, Fashion Forecast. 9.10, Cartoon Film. .
9.15, Body Line, No. 6—demonstration by
students training to be Xeep-Fit leaders,
watched by Earl Stanhope. 9.30, British
Movietonews. 9.48, “ Tele-Ho ”’ : a television
revue written for Nelson Keys by his son, John
Paddy Carstairs.

WEDNESDAY, DECEMBER 15th.
3, Cabaret. 3.20, British Movietonews.
To3rd edition of Picture Page.,. - -
9, Cabaret. 9.20, Gaumont-British News,
9.30, 104th edition of Picture Page.

3.30,

Soldering:The Highbrow Aspect

HOSE who are concerned with the tech-
nique of soldering will find much to
interest them in a pamphlet recently issued
by the International Tin Research and
Development Council, Manfield House, 378,
Strand, London, W.C.2. Under the title of
‘““The Wetting of Metals by Metals, with
Particular Reference to Tinning and Solder-
ing,”” the pamphlet contains a review of
present knowledge of the chemical pheno-
menon of ‘‘ wetting’’ and .the action of
fluxes in lowering the surface tension -of
molten metal so that it can spread more
rapidly. Copies of the pamphlet are obtain-
able, free of charge, from the Council.
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OR some unaccountable reason the
decision to acquire an extension
loud speaker seems always to be
accompanied by an element of
Throughout the summer months
we find it no great hardship to go out of
our way, if necessary, to the room where
the main receiver is installed in order to
hear some special item. Then along comes
the first cold spell of winter, or eleventh-
hour arrangements are made for a party,
and firm instructions are issued that we
must not return home that evening with-
out the means of providing broadcast
reception in at least two rooms of the
house.

Unfortunately, the extension loud
speaker is by no means a standardised
article of commerce. The majority of re-
ceivers nowadays are arranged for what
is termed a ‘' low-impedance *’ output to
the extension loud speaker, but the re-
mainder—and these include many well-
known names—are of the ‘‘high-imped-
ance "’ type. While a good deal of latitude
is permissible in matching the loud
speaker impedance to that of the set, the
gap between the high- and low-impedance
class of loud speaker is so wide that if the
wrong type ‘is chosen only the feeblest
sounds will émerge.

If time is short and the output imped-
ance of the set is unknown, the best plan
is to play for safety and invest in a loud
speaker incorporating a ‘‘ universal’’
matching transformer. All one need do
then is to conpect it to the set and try all
the alternative connections until. the best
volume and quality of reproduction are
obtained. In certain well-known makes
the process of finding the correct ratio is
simplified by rotary or sliding switches,
and it takes no longer to find the best
setting than it does to- tune in a station
on the receiver. Incidentally, the exten-
sion loud speaker with a universal trans-

S
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Variable ‘ratio switching and terminal
arrangement provided on a speaker to accom-
modate practically any type of output.

Adding an Exten51on
Loud Speaker

Simple Precautions
When Purchasing

and Installing

.

former is a much more saleable article—a
point worth considering if there is a pos-
sibility that one might like to change to
another type at some future date.

The cost of an extension loud speaker
can, however, be appreciably reduced if
one can give the dealer some guide re-
garding the impedance required. A trans-
former will still be necessary for a high
impedance output, but a single-ratio trans-
former (and the dealer should be able to
decide on the ratio if you can tell him the
type of output valve in the set) will be
appreciably less in cost than one designed
to meet every contingency. With a low
impedance output, on the other hand, no

High or low impedance ? A simple test with

a flashlamp bulb ; the lighting of the filament

indicates provision for a low-impedance
speaker.

transformer is required and anything up
to 15s. or a £1 may be saved in the cost.

Reference to the book of instructions
supplied with the set will in most cases

. provide the necessary information regard-

ing impedance, but if this has been lost
or mislaid there is a simple test which at
the most will cost no more than 1d., and
with any luck need not involve expendi-
ture of even this amount of money.

High or Low ?

A standard flashlamp bulb requires
about 1 watt of energy to light it fully.
This is comfortably within the powers of
even the smallest table model receivers,
and by a piece of good fortune the resist-
ance of the:lamp is of the same order as
the output impedance of sets with a low
impedance output. If the lamp is con-
nected to the extension loud speaker
sockets it will light up and flicker at a

part of the musical  scale,

normal volume level if the output is of the
low-impedance type. On the other hand,
if a high-impedance output has been pro-
vided there will be no sign of any activity
in the lamp even with the volume control
at maximum. Reasonable care is neces-
sary in making this test otherwise the
lamp may be instantly burnt out, and if
the momentary flash passed unobserved
one might be led into diagnosing a high-
impedance output from a burnt-out lamp.
Also it is possible in some sets to get a
shock from one of the terminals of the ex-
tension loud speaker if the output is of the
high-impedance type, so the- procedure
should be as follows:—(1) Tune in the
local station. (2) Turn volume control to
minimum. (3) Switch off set. (4) Insert
test lamp leads. (5) Switch on set and in-
crease volume gradually, keeping the
lamp under constant observation.

Illuminating Iluminations

This test, besides providing the answer
to the question of the moment, is most in-
structive concerning the energy associated
with different sounds. Those in the lower
such as the
drums and .double bass, produce much
more illumination than the high-pitched
violins, and in a noisy set it is rather a
shock to find that crackles and atmo-
spherics provide far more illumination
than the broadcast programme!

Having ascertained the type of output,
one can now go ahead and order the
auxiliary loud speaker, and if the match-
ing is not exact there will be no great loss
of either volume or quality.

Next we come to the question of wiring.
Theoretically, long leads are bad whether
the, extension loud speaker is of the high-
or low-impedance type, but as the whole
point of an extension loud speaker is that
it shall be worked at a distance, the length
of leads must be accepted. Looking at the
matter again from the theoretical stand-
point, it would be ideal to have parallel
wires well separated and crossing over at
frequent intervals, but again in practice
lighting flex will most probably be used,
and there is this to be said for it that it
is already laid up non-inductively so that
there need be no fear of pick-up from
stray magnetic fields. Whichever type of
impedance is used, however, flex of good
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quality must be -employed. In-the case of
the low-impedance loud speaker the gauge
of wire in the conductor should be above
the average, but for a high-impedance
unit the size of wire is immaterial and
good insulation is of the first importance
for the reason already mentioned, that one
lead may be at the positive HT potential
of the set. )

- With regard to the placing of. the exten-
sion loud speaker a good deal of latitude
is permissible. If the back of the cabinet
is open or freely ventilated it is not wise
to put the loud speaker too near to the
wall,"but in the majority of cases the unit
is fairly. well enclosed and the quality of
reproduction will be more or less indepen-
dent of its position in the room. There is,
however, the question of focusing of high
notes in a beam at right angles to the front
of the cabinet which is a peculiarity of
all loud speakefs with circular cone
diaphragms.  Often the loud speaker is
hung fairly high from a picture rail, in
which case it is advisable to arrange for
a slight downward tilt in order to pre-
serve the balance of high notes at the point
where the listener will normally sit. Such
precautions are not so necessary where an
elliptical diaphragm is used, as the high
note distribution is in this case through a
wider angle. :

The control of volume is a matter for
the individual taste of the listener. Most
people will find an average volume level
which will hold for all types of broadcast-
ing, but those who prefer to cut down the
volume of speech relative to that of music
will call for a volume control incorporated
in the extension loud speaker to avoid the
necessity of making a journey to the
receiver. The crudest volume control takes
the form of a resistance in series with the
extension unit, but this will result in a
severe curtailment of high frequency re-
sponse at low volume levels. Asimple poten-
tiometer is perhaps a little better from this
point of view, but also results in top cut.

Wireless
World

Undoubtedly the best arrangement is that

. known as a constant-impedance volume

control, which is generally a potentiometer
in which both the series and parallel por-
tions are altered simultaneously to present
a constant-impedance to the output
terminals of the set. In this arrangement
reduction at high frequencies, although
still present, is generally much less than in
the aforegoing types, and the.majority of

DECEMBER oth, 1937.

makers who fit volume controls to their
loud speakers have found this to be a satis-
factory arrangement. ’

In conclusion, mention should be made
of the ““Long Arm” remote control de-
vice incorporated in many WB loud
speakers. This is a_logical complement to
remote volume control, for it enables the
receiver to be switched in from the same
point.

Training Wireless Engineers
THE NEW CHELMSFORD COLLEGE

communication, the Marconi Com-

pany has had a scheme for training
budding engineers entering its service. A
little later the scope of the instructional sec-
tion was widened to give specialised train-
ing to members of the staffs of various
organisations that had installed Marconi
apparatus. Now, thanks to extensions that
have recently been made to the buildings
housing the Marconi School of Wireless Com-
munication, a larger number than hitherto
of private students—those who do not
necessarily intend to enter the company’s
service—are being accepted.

The new buildings, which include a
students’ hostel adjoining the school, are
extraordinarily well _adapted for their pur-
pose and are ‘situated on the outskirts of
Chelmsford, at some little distance from the
company’s main works. The extensive
grounds of the school afford ample space
for the erection of a variety of aerial arrays.

Intending students are required to have a
good groundwork of fundamental know-
ledge in physics and engineering, but not
necessarily in radio. Most entrants come
with a degree ; the school is, in fact, prim-
arily a link between the universities and
practical work, but it is a flexible organisa-
tion and no hard-and-fast qualifications for
entry are laid down. In cases where it
seems likely that a would-be student has
insufficient fundamental knowledge to bene-
fit from the instruction given, the Principal,
Mr. H. M. Dowsett, generally advises on a

l : VER since the earliest days of wireless

ground ;

e

In the transmitter hut at the Marconi School,
A small short-wave set is seen in the fore-

one of the students is making
adjustments to the large power unit which
supplies current to the various transmitters.

e

B

course of preliminary studies elsewhere.
Although mathematics and ““ paper work”’
generally are by no means neglected,
instruction is essentially based on experi-
ment and practice. For example, when a
member of The Wireless World staff recently
visited the School, investigations were being
carried out by students, individually or in
groups, on such diverse subjects as detection
characteristics of a diode, effect of grid-leak
resistance changes in an AF amplifier,
broadcast receiver frequency characteristics,
and selectivity measurements of a tuned
circuit with the help of a CR oscilloscope
directly calibrated in decibels. As a pre-
liminary to more advanced transmitter
studies, the behaviour of a small oscillator
using a low-power receiver valve was being
analysed. Another group of students was
engaged, again with cathode-ray gear, in
studying speech inversion equipment, which
1s used for rendering conversations on a
radio-telephone link unintelligible to un-
authorised listeners.

The School is extremely well provided
with apparatus—there must be many thou-
sand pounds’ worth—and much of it is of
the latest type ; for instance, a short-wave
direction-finder has recently been installed.

Transmitting gear, which includes long-,
medium- and short-wave equipment, is
housed in a large hut in the grounds, while
a smaller building contains 4 model broad-
cast studio and a 2 kW transmitter.

The general course in wireless communi-
cation embraces the whole field of wireless
principles as applied to the art of communi-
cation, and covers a period of five months.
There are other courses in advanced wire-
less communication and in specialised sub-
jects such as direction finding, marine
communication, television, broadcast re-
ceiver and transmitter design and telephone
terminal equipment.

A Wireless Annual

OWein its 15th year of publication,
The Chronicle Wireless Annual for
1938 has recently been issued. As usual,
this useful book contains information on
a diversity of subjects and has something
for every kind of wireless enthusiast. ‘For
the constructor, for instance, there are
several ““how to build’’ articles, including
a description of a short-wave set. For the
general readers there are articles on radio
interference and its suppression, and on get-
ting the best results from a receiver. The
present position of the short waves and
television is reviewed in separate sections,
while the reference pages contain lists of
stations, etc.
The Annual costs 1s. and is issued by
the publishers of the Manchester Evening
“hronicle. ) o
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What To Do About

Christmas »

OW is the time of year when one
has persistent dreams of waking
up and finding a big-screen pro-
jection television receiver in one’s
stocking. But like other and less pleasant
dreams the arrival of what passes at this
season for daylight causes it to fade even
more suddenly and completely than the

Dellinger Effect (in case you don’t know
what that is, I am discussing it in a week
or two).

By the chill murk of an actual Decem-
ber daybreak, therefore, it is necessary to
apply one’s thoughts to the problem of
providing some justification for referring
to the season as festive.

Last year at this time I called atten-

_ tion to a number of accessories that might
be favourably considered by those per-
sons who, like myself, are not financially
adjusted for the annual purchase of com-
plete receivers of the more refined types.

The usual bright suggestions about
““ Make it a Radio Christmas this year!"’
generally include pictures of the latest in
gang condensers and sets of variable-
selectivity IF transformers. But I can-
not imagine myself on the fateful Noel
morn presenting articles of this sort to any
of my relatives. On the other hand, ex-
tension loud speakers are welcome almost
everywhere, and are now obtainable at
quite practicable prices. There are still
lots of people who have to go and shiver
in some cold room if they want to listen
to a broadcast. No wonder their numbed
hands reach for a pen to write a complaint
about the dreariness of the programme !

1 want to reiterate my recommendation
too, of remote control. Bed is a most
satisfactory place for listening in comfort,
but it loses much of its appeal if one has
to get out and go downstairs to switch the
receiver off just at the psychological
moment for turning over and going to

Recording
family greetings.

“CATHODE RAY”

sleep. My impression is that not more~

than one house in a thousand is as well _-

fitted with extensions as it ought to be,

The futility of Christmas cards is agreed
by all every year with great regularity,
and as regularly they are sent out again
the following year. One does not want to
overlook friends entirely; on the other
hand one can’t afford to give them all
good presents. Recently we had staying
with us a Dutch friend who happened to
celebrate a birthday during that time.
Somebody from her own country sent her
a vocal greeting recorded on an aluminium
disc by one of the machines that ply for
hire in many of the huge stores.  This
record, incidentally, caused me some loss
of reputation, because it had to be repro-
duced by means of the wooden needles
provided. With stacks of my own records

Wireless
Activities for
the Festive

Season

and gramophone equipment around, it
wasn’t too easy to explain my total in-
ability to let her hear this one. You see
all my pick-ups happen to be of the rather
exceptional needle-armature type !

This technical hitch is likely to occur
with few, if any, of the friends to which
one might send such a greeting and who
are known to be within reach of a gramo-
phone. But it may be necessary te mail
by air to reach ‘the more distant parts of
the earth by Christmas.

It has been evident that a considerable
number of Wireless World readers are
interested, either practically or potentially,
in gramophone recording of a rather more
advanced description, than that just men-
tioned. It is a hobby that one might well
consider just now. ‘‘Free Grid '’ has, no
doubt, more experience than I from which
to suggest ingenious and
possibly profitable applica-
tions of home recording.

Among less enterprising
families, records of the
ordinary commercial type
achieve considerable popu-
larity and help to create a
cheerful atmosphere at
parties and other festivities.
But it is not always con-
venient to have to detail
somebody to attend to the
changing of them every few
minutes ; so now that auto-

the

Putting over a
mock broadcast.

matic record changers have become reli-
able and not too expensive articles of com-
merce, they might well be put on the
shopping list.

Talking about parties, another aid to
the cheerful atmosphere just referred to
is a mock broadcast. This may take the
form of S O S or police announcements
containing uncomplimentary descriptions
of certain of the guests. The simpie
adaptation of a Joud speaker that I
described on October 29th last (‘‘New
Uses for Extension Loud Speakers’’) is
quite' suitable for this sort of thing, and
it is also useful afterwards for enabling
any member of the family whose consti-
tution breaks down under the strain of the
said parties to communicate from his sick-
room with the folk downstairs through the
medium of his extension loud speaker.
The idea, briefly, is to introduce switch-
ing so that the extension speaker can be
used optionally as a microphone.

Avoiding Interference

The suggestion that this is a good time
for the disgrace hanging across the garden
to be replaced by a proper aerial, prefer-
ably of the anti-interference type, may
appear unseasonable. Although there
may be a natural reluctance to leave the
fireside in order to climb trees and
chimney-stacks, there is no doubt that a
little open-air exercise of the kind is a
valuable corrective of certain symptoms
closely associated with excessive indul-
gence in Christmas pudding. This is not
the only benefit that may be expected to
accrue from such a proceeding; a suit- -
able anti-noise aerial is likely to give com-
plete immunity from interference radiated
by the miniature electric railway systems
and the flashing arboreal decorations that
are installed on all sides during the next
week or two. And now that my old
friend, F. R. W. Strafford, has revealed
how such aerials really work, their erec-
tion may be carried out in a happier
frame of mind.

The disadvantage of all the presents
and purchases so far named is that al-
though I have. selected most of them for.
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their comparative inexpensiveness. they
are not likely to be available at no cost
So those of us whose budget has
no room for anything under the heading
of Extra-ordinary’ Expenditure must be
content with the absorbing pastime of de-

at all.

Wireless «

one that is,

Werld

signing a receiver exceeding the best that
the most plutocratic person can obtain;
moreover, free from the
annoying breakdown$ to which even the
most costly apparatus is - subject, and
which presents no unexpected difficulties
or fails to come up to expectations. The

nation.
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power transformer cannot catch fire, nor
can the most violent storm of lightning
strike it.

For it exists only in the imagi-

My subject next week may help
with its design, for it concerns the relative
merits of features that might be included
in a really big set.

L
e

Overlooking an artistically de-
signed lake and park, the new
Brussels Broadcasting House,
which will be opened early next
year, contains seventeen studios
and provides facilities for utilis-
ing thirty programme channels.

New SW Station

T has been decided to con-
struct a 50-kW short‘wave
station on the outskirts of
Vienna. It ishoped to begin the
work next spring and to com-
plete it within twelve months.

Radiophares

WIRELESS beacon station

has been opened at Filtvet,
Norway.
metres and has a range of about
10 miles. The signal consists of
three long dashes repeated at in-
tervals of thirty seconds. Three
other beacons are to be erected
along the Norwegian coast.

Austrians to Pay More

HE decision to build a

50-kW. short-wave trans-
mitter next year and the cost
of the broadcasting head-
quarters at present nearing com-
pletion has forced the Austrian
authorities to increase the
licence fee of 2 Austrian schil-
lings by 10 per cent., commenc-
ing next January. The Aus-

'NEWS OF THE
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trian Retailers’ Association has
already protested against this
decision, as they fear it will
spoil their Christmas sales of
sets.

Vienna and Paris

HERE is a total of seventeen
studios in the new broad-
castings headquarters in Vienna,

The largest of these can accom-:

modate one hundred artistes and
two hundred and fifty spectators.
The completion of this building

leaves only one important Euro-.

pean capital, namely Paris,
without a similar type of estab-
lishment.

Amateur Transmitters’
Dinner
’I‘HE many ‘‘ veterans’’ in the
ranks of amateur wireless
transmitters are to meet at an
informal dinner which is being
arranged for them by the Radio
Society of Great Britain. All

those who have held a licence;

'

for more than ten years are in- "

vited to communicate with the

- Secretary of the R.S.G.B., at

53, Victoria Street, London,
S.W. No date has yet been fixed
for the event, but it is expected
that tickets will not cost more
than 7s. 6d. each.

Radio Andorra Calling

COMPARATIVELY few people

are aware of the existence
of the small independent country
of Andorra, which is situated in
the Pyrenees between France and
Spain. There are only 5,000 in-
habitants in the whole country,

, but they have decided to make

the voice of Andorra heard in
Europe by building a 60-kW
broadcasting  station. It is
thought in France that the
station. will be used for publicity
purposes as in the case of the
solitary station possessed by
another very small country,
namely, Luxemburg. The small
independent countries of Liech-
tenstein and Monaco are re-
ported to be considering similar
schemes.

1 opics

The North Pole Listens

’I‘HE party of Russian scien-

tists who are wintering at
the North Pole report particu-
larly good reception of broad-
cast programmes. The complete
absence of local interference
largely accounts for these results.

Radio Aero Beacons

COMPREHENSIVE plans are

being prepared by the
Trench aviation authorities to
equip aerodromes with the most
up-to-date DF gear. It is stated
that the French authorities have
decided that in the matter of
guiding aeroplanes by wireless
they have nothing to learn from
other European countries or
from the U.S.A,

Delhi Headquarters

PLANS for the Broadcasting

House of India to be erected
in New Delhi are now nearing
completion. The cost of the
building will probably be about
£23,000, a large part of which
will be needed for air-condition-
ing. The transmitting station,
which is to be erected in Delhi,
will, it is estimated, account for
another f23,000. The site
chosen is at the junction of three
main streets. It is hoped that
the building will be ready by
October, 1938.

DX on 5 Metres

O really consistent long-

distance work has yet been
accomplished on 5 metres, such
results as have been obtained
being in the nature of freaks.
With a view to encouraging ex-
perimental work on this wave-
band, an international transmit-
ting contest is to be held among
amateurs throughout 1938. It
is particularly desired to en-
courage the use of CW on this
band, and so ICW is to be ruled
out. No contacts at less than
200 miles range will count for
points. The contest is being
arranged by the Radio Society
of Great Britain.

Leipzig Fair

WIRELESS will again be very

well represented at -the
famous Leipzig Spring Fair,
which will be held from March
6th to 14th next year. This
fair has been in existence for 700
years.

The Million Mark

sBELGIUM is the latest country

to join the ranks of those
having more than one million
licensed listeners. This follows
hard upon the passing of the four
million mark in France. 1n
.Czechoslovakia the million mark
is being approached, and special
arrangements are being made by
the broadcasting authorities to
celebrate the event in suitable
form.

Indian Village Sets

RECEIVING sets which are

being installed in 120 wvil-
lages in the Delhi Province have
been evolved as the result of
work carried out in the research
department of Adl-India Radio

"under the supervision of Mr.

C. W. Goyder. The sets are
fitted with an automatic time
switch to turn them on and off
and are desighéd to tune from
550-1,500 kc/s.

High Valve Prices

THE question of the unduly

high prices of wireless valves
has been raised in the Danish
Parliament. A deputation of
Danish set manufacturers has
suggested to the Government
that the best method of forcing
valve prices down is to throw
open the market to American
valves, a measure which has
proved abundantly successful in
Norway and Sweden, where
valve prices are only about half
those ruling in Denmark.

The Radio Glide

EVERAL American airports
have installed, experiment-
ally, new wireless beam appara-
tus to enable aircraft to land
safely in thick fog. Its action is
somewhat similar to that of the
cable laid at the entrance to cer-
tain seaports along which a ship
feels her way in foggy weather
by the use of apparatus on
board which indicates when she
deviates to right or left of it.
In this case a wireless beam is
projected into the air and the
pilot is enabled to feel his way
carefully down this by tneans of
suitable receiving gear,
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Listeners’ Guide for the Week

‘Qutstanding Broadcasts at Home and Abroad

ORE and more use is

being made of avail-

able material in the

light entertainment
world  outside  Broadcasting
House.

During the week under review
there are no fewer than four
broadcasts from theatres and a
cinema. John  Watt, the
Director of Variety, has planned
a series of relays of variety
shows {from the stages of a
number of London cinemas, .
which will be heard at regular
intervals. On Tuesday we shall
hear a programme from the
Pominion Theatre, Tottenham
-Court Road, at g (Nat.). Among
the artistes who will be heard
are Jessie Matthews, the
Western Brothers, Louis Levy
and his Symphony, and Frederic
.Bayco at the organ. It is

LISTENERS to the Swedish transmitter
Horby will have noticed during the last
few days an increase in its power.
100 kW station, which is the third high-
powered transmitter in Sweden and re-
places the old 10 kW relay, was built by

Telefunken.

possible that relays from the
Dominion will be a regular
monthly feature next year.

For the other relays this week
we shall visit the New Hippo-
drome, Coventry, to-night
(Thursday) at g9.2z0 (Nat.); the
Winter Gardens, Morecambe, on
Saturday at 8 (Reg.); and the
Palace Theatre, Blackpool, on
Wednesday at 8 (Reg.).

<%
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ROYAL SALUTE

THE RovaL SALUTE of 62 guns
at the Tower in honour of the
King’'s birthday on December

14th will be broadcast, with a

description of the scene by John
Snagge, for National listeners
from 12.55-1.10. Four 13-
pounders will be used by the
Honourable Artillery Company
to fire the 62 rounds at ro-second
intervals.

An unusual problem faces the
B.B.C. engineers in this broad-
cast, for the placing of the one

" microphone which is to be used

both for the commentary and
the gunfire cannot be de-
termined beforehand. The,
reason, of course, why only one

‘microphone can be used is that

if a separate one were installed
for the commentator listeners
would hear what would appear
to be two shots each time a gun

was fired.
. <t~ <> <
MARIE TEMPEST
BriraiN’s  leading  come-

dienne, Dame Marie Tempest,
is to take the tragic part of Mrs.
Alving in Henrik Ibsen’s
““Ghosts '’ when it is broadcast
this evening (Thursday) at 8.30
(Reg.) and again on Friday at
7.30 (Nat.). In doing so Marie

and politicians representing all
shades of thought in the Russia
of the war period. It will be a
study in which the facts and the
actors in the drama- will speak
for themselves without any
other comment than the inter-
weaving narrative necessary to
make the views intelligible.

Regional listeners will hear
this programme on Monday at
9 and National listeners on
Wednesday at 8.

- -t -

MUSIC

THE Sunday evening Orches-
tral Concert which will be
broadcast from a studio at 9.5
(Reg.) will be cdnducted by Dr.
Malcolm Sargent. Paul Beard,
the leader, and Robert Murchie,-
the principal flute, of the
B.B.C. Symphony Orchestra,
will be joined by Harriet Cohen
(pianoforte) in Bach’s Branden-
burg Concerto No. 5 in D.

The distinguished French

This

HIGHLIGHTS OF THE WEEK

THURSDAY, DECEMBER 9th.

Nat., 740, Life in Lapland: a
relay from Stockholm. 8, Music
from the Movies.

Reg., 6.15, “Chalk it Up": a
musical hot-pot. 8, Organ recital
by C. H. Trevor. 8.30, Marie

. Tempest in lbsen’s ** Ghosts.”

Abroad.

Eiffel Tower, 8.30, Oﬁenbach'§

comic opera, ' La vie Parisienne.

FRIDAY, DECEMBER 10th.

Nat.,, 7.30, * Ghosts.” 10.20,
Dame Ethel Smyth’s music.
Reg., 8, Variety from the Winter
Cardens, Morecambe. 9,

** Themes of London ™" : a pot-
pourri by Jultus Buerger.
Abroad.
Strasbourg, 7.40, * The Master-

singers ~ from the Opéra, Paris.

SATURDAY, DECEMBER Ilth.

Nat., 8, Palace of Varieties. 9.35,
The Theatre Orchestra and
Alfredo Campoli.

Reg., 8, B.B.C. Orchestra (D) and
Louis Kentner (pianc). 9.20,
** Burbleton’s Musical Festival.”

Abroad.

Milan 1, 8, Meyerbeer's opera,
** L'Africaine,” from the Royal
Opera, Rome.

SUNDAY, DECEMBER 12th.

Nat., 7, Feature : Wilkam Blake—
poet and painter. 9.5, Songs from

operas by Jacques Offenbach.
Reg., 6.30, Recital : Tatiana Maku-

shina. 7, Music of violinist
composers.
Abroad.

Brussels 1, 5, “A Trip through
Switzerland "' : folk songs, etc.
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MONDAY, DECEMBER 13th.

Nat., 7, Monday at Seven. 8.30,
Broadway Matinée. 9.35, Ama-
teur Ice Figure Skating Cham-
pionships.

Reg., 6.15, Roy Fox and his band.
9, Radio drama of the Russian
Revolution.

Abroad.

Lyons PTT, 845, Subscription

concert from the Salle Moliére.
TUESDAY, DECEMBER 14th.

Nat., 12.55, A Royal Salute for the
King's birthday. 5, Louis Preil
and his ensemble from Copen-
hagen. 9.40, Rhythm on the
Roof: an American cabaret.

Res., 7.30, Sea Shanties. 9, Variety
from the Dominion Theatre,
Tottenham Court Road.

Abroad.

Deutschlandsender, 7.30, Concert

from the Philharmonie.
WEDNESDAY, DECEMBER 15th.

Nat., 8, The Russian Revolution.
9.20, Songs You Might Never
Have Heard—winning songs.

Reg., 8, Variety from the Palace
Theatre, Blackpool. 9.10, Mid-
land Parliament : ** Should Men
and Women Get Equal Pay?”

Abroad.

Paris PTT, 8.30, Conservatoire

concert relayed from Troyes.

Tempest will show that her art
is far from limited to the inter-
pretation of comedy. She has
only once previously been heard
in a full-length broadcast play
in this country ; that was when
she played her original part of
Judith in *‘Hay Fever’' in
July this year.

Henrik Ibsen first produced
‘“Ghosts ' in England in 1891,
and the adverse criticism which
it received was amazing. It is
the story of puritanical humbug
and is the most powerful play
that Ibsen wrote.

< < <
THE RUSSIAN REVOLUTION

IN the space of one hour, one
of the greatest upheavals of
history will be set before listeri-
ers in its barest essentials. In
this radio drama of the Russian
Revolution,
Temperley has prepared, the
crisis will be viewed as a move-
ment and as an historical
drama. A

It need hardly be said that
there will be no propaganda in-
cluded in this programme. The
script includes quotations from
the works of writers, soldiers

which  Professor .

composer, Albert Roussel, whose
death last summer at the age of
sixty-eight was a great loss to
contemporary music, will be
commemorated on Tuesday at 8
(Nat.) in a memorial concert of
his works which will be con-
ducted by Sir Henry J. Wood.
<~ <= <

COMPOSERS CONDUCTING

ON three occasions this week
broadcasts from the continent
will be of music conducted by
the composers.

- From Cologne on Friday at 8

we shall hear ‘‘Das Fiursten-
zimmer,'’ an operetta for broad-
‘casting conducted by the com-
poser, Sieber.

Paul Lincke will conduct a
concert of his music on Satur-
day at 7 which will be relayed
from Bayreuth by Munich,

The Subscription Concert in
the Salle Moliéere on Monday
will be relayed by Lyons PTT
at 8.45. The second part of the
programme consists of a Darius
Milhaud Festival conducted by
the composer, who will also be
soloist in his pianoforte concerto
“ Le Carnaval d’Aix."”’

THE AUDITOR.
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Festive. Wplift

OW that the annual doctors’ and
shopkeepers’ benefit season is

hard upon us once more, I

suppose that all you fellows are

being got ready by your wives and
families to have the hard-earned cash
which you so much want for those badly
needed new "wireless parts diverted to the

purchase of the useless fripperies which

usually-« grace—or, rather, disgrace—our

breakfast tables on Christmas morning.
My memories of last Christmas are

exceptionally bitter, and I can scarcely

bear to think of them even now. Those
of you who patronise Mr. Pelman will
recollect that it was at this time last year
that T was despatched on a wild-goose
chase over the frozen wastes of the Great
White North by a committee of women
specially appointed by the Vicar. The
object of my visit was to soak myself in
the spirit of Christmas in readiness for the
children’s party held annually in’ the
parish schoolroom. In the course of my
journeying across the river Schnitzki-
Gomitzcka to Lapland and other
legendary haunts of Father Christmas, I
picked up more chilblains and rheumatism
than the spirit of Christmas, which I did
not, as a matter of fact, get until my
return home, when, by the doctor’s
orders, I had several stiff pegs of it.

This year the same wretched Women’s
Committee decided that television is to
figure on the programme of the party, and
gave me peremptory orders to get on with
the job, despite the fact that we were
really outside the normal range of the
Alexandra Palace. Notwithstanding my
protests, I was ordered to do the best I
could, and I decided that the first neces-
sity, if we were to receive anything at all,
was a good high aerial. With this end in
view; therefore, I .attempted to sling a
rope over ote of the topmost branches of
a 'singularly high and unclimbable fir tree
. whic¢h grew iri the Vicarage grounds.

’ The>Voicé of ‘th'e Tempter -

:Ifﬁfst -tri‘éd" the 'old' do‘dge". of f.tyingl _.aA

heavy stone to.a clothes line and whirling
it Tound ‘and round before letting it fly.
Unfortunately I had omitted to allow for

the effect of centri-
fugal force in my
mathematical calcu- —

lations, and after breaking a few panes of

_glass in the hothouse in which the Vicar

was rearing some particularly choice
orchids, I decided to call it a day so far
as this method went.

In a moment of weakness, I listened to
the voice 6f the Tempter in the shape of
a youthful son of the house, who had a
large number of fireworks left over from
Guy Fawkes day, and went into a long
dissertation on how he had been taught
in his local Boy Scouts troop to use these
for the purpose of slinging the necessary
halyards for flying signals of distress from
tall trees in case he ever got wrecked on
a desert island. It seemed to me a little
unfortunate that the local scoutmaster had
omitted to explain how to make rockets
out of the material available on desert
islands, but to my surprise my self-
appointed assistant explained that this had
not been forgotten, the only thing that was
necessary being the gunpowder which, so
it appears, always gets saved from the
wreck, as it did in the case of Robinson
Crusoe.

My somewhat forcibly expressed re-
marks concerning the scoutmaster were
possibly a little hasty and unkind,
although I don’t think that they were
unjust. Had we proceeded to use the
ordinary commercial rockets all might
have been well, but unfortunately my
assistant, stung by my sarcastic remarks
about his scoutmaster, insisted on making
some himself, which he did with the
aid of some old cardboard tubes used
for packing rolled-up pictures, and a
quantity of gunpowder purchased at the
village store.

The most charitable thing to suppose is
that my youthful helper was not as par-
ticular as he might have been in following
the exact figures of the formula given by
his scoutmaster. At any rate, when we
tried them out that evening, after one or
two abortive attempts, in which the
rockets fizzled miserably out, one of them
suddenly went into action with a totally
unéxpected roar and zoomed skywards,
trailing what looked like a miniature
Vesuvius behind it as well as the aerial
rope. !

I can only think that in my anxiety to
get the rocket off I had not noticed that
one of my feet was entangled in the end of
the aerial rope. At any rate, before I
realised what had happened I found my-
self yanked violently into the air by one
ankle. Had it not been for the fact that

.the. previeusly mentioned Vesuvius-like

trail of .fire behind the rocket burned
through the rope at the psychological
moment, I should probably have found
myself caught up in the branches at the
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top of the tree. As it was, after soar-
ing skywards for a few hectic moments I
came down to earth again.very violently,
and might have sustained serious injuries
had not a member of the Women’s Com-
mittee happened to be passing at the
moment.

A Narrow Squeak

As in the case of the electron hitting the
cathode-ray screen, the resultant collision
with her as I came down from above led
to a certain amount of fluorescence, and
since then we have not been on speaking
terms. I offered to forward a written
account of her gallant act of life-saving to
the Royal Humane Society, but she some-
what tartly informed me . that the
R.S.P.C.A. would probably be a more fit-
ting recipient for my letter. Eventually
we did manage to get the aerial fixed by
the timely help of the fire brigade from
the nearest town, this being made possible
owing to the fact that one of the firemen
happened to be foolishly contemplating
involving himself in matrimonial entan-
glements with a female member of the
Vicar’s domestic staff.

Just as I had told the committee before-
hand, I found that in spite of a really
lofty aerial we were completely out of
normal range, and the result is that with
the party only a few
day ahead I am left

My foot was
entangled.

to get out of the mess. The committee
still insists on providing some sort of
television show and have now decided that
I shall install a low-power. transmitter and
get some of the budding Irvings and Mrs.
Siddons of the village to do their stuff in
front of it for the edification of their fel-
low creatures at the receiving end in the
neighbouring schoolroom.  Although I
have my misgivings about the idea, I
have, nevertheless, definitely undertaken
to carry it out, and am at present engaged
in studying the catalogues of the makers
of television transmitting gear. I am,
however, by no means looking forward
to the party.
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Duletide IBroadcasts

The skyline of Bethlehem, with the tower
of the Church of the Nativity on the left, is

FEATURES OF THE HOME PROGRAMMES

HAT the listening public in general

should be dissatisfied with anything in

the nature of Christmas broadcasts that
do not even pretend to be outstanding is
little wonder.  When the B.B.C. decided
not to give the *“ Round the Empire ' broad-
cast last year it was taken in good part for
it was realised that it was a wise move,
because, without His Majesty’s message to
the Empire, it'would be unfinished.

After perusing the advance programme
arrangements for the festive season and find-
ing little in the nature of high spots, the
matter was mentioned to a B.B.C. official.
His reply was, ‘‘Is it that the programmes
are dull or that listeners are becoming
blasé? '° There is, of course, a lot to be said
for this point of view when speaking of
broadcast programmes in general but there is
little doubt that listeners do expect some-
thing outstanding for the one holiday in the
year when all are indoors.

That the ‘“ Round the Empire’’ hook-up
was eagerly awaited and enjoyed because it
gave that feeling of unity with the far corners
of the world which is inherently the spirit
of Christmas, is amply borne out by corre-
spondence. It is therefore regrettable that
something in the nature of a similar pro-
gramme could not have been devised to take
its place. However, the well-tried peren-
nials are again in full bloom.

The festival of nine lessons and carols
which is held in King’s College Chapel, Cam-
bridge, every Christmas Eve, and is,
perhaps, the most beautiful carol service to
be heard, will again be broadcast f{for
National listeners in the early evening.
Although built as far back as 1440, the
Chapel is possibly the church best suited to
broadcasting in this country for it 1is
acoustically almost perfect. Later on
Christmas Eve, what has become known as
the ‘“ B.B.C.’s Carol Service '’ will be broad-
cast from the Churchyard of St. Mary's,
Whitechapel. The carols will be sung by
the B.B.C. Singers supported by members
of the Military Band.

““The Keeping of Christmas’’ is the title
given to an interesting and informative pro-
gramme which will occupy seventy minutes

(rather too much at a stretch!) of the
National programme on Christmas evening.

It will present a bird’s-eye view, by
description and music, of traditional
Christmas customs of Europe and the

Mediterranean Lands.

One of the most ountstanding things about
the annual two-hour ‘‘Party’ which
National listeners are asked to join on
Christmas evening from 7-9, is the
atmosphere of spontaneity which prevails.
This is the most informal broadcast of the
year, for although the artistes are invited
well in advance it is not until Christmas
morning that they all meet in St. George's
Hall and plan the actual order for the party.

A few years ago the fact that the Bells
of Bethlehem were to be broadcast would
have been shouted from the housetops, but
such is the advance of radio that the broad-
cast on Sunday (December 26th) of the bells
and service from the Church of the Nativity
will be taken as a matter of course. After
the bells which will open the broadcast, a
commentator stationed on the old Crusader
Wall overlooking the Church of the
Nativity, from which point he will have
an excellent view of Bethlehem, will give
a description of the scene in the town.
A microphone in the church will pick up
the singing of the

shown above. The Christmas atmosphere
in Bethlehem will be conveyed to listeners
in a relay on Sunday, December 26th.

Boxing Day is a day of sport for many
people, and the sporting spirit has not been
omitted from the day’s programmes. Two Ice
Hockey matches will provide cominentaries
in the afternoon and evening. ‘‘Inter-
national Sport of the Year’' is the title of
a programme of excerpts from sports com-
mentaries given during the year which will
be radiated Nationally in the evening. Sec-
tions of recordings are being used, and these
will be linked by connecting phrases and
placed ou a master record. In this way a
cross-section of the high-spots of big sports
commentaries of the year will be given.

Both on Christmas Day and Boxing Day
Regional listeners are being given opera
relays. The first comes from the Prague
National Theatre, and will consist of the
third act of Smetana’s ‘“The Bartered
Bride.”” Monday’s relay is of Act IV of
Bizet’s ' Carmen ’’ from Vienna.

Although intended for the children, some
will want to hear Philip Wade's adaptation
of Dickens’ ‘“ A Christmas Carol "’ which will
be broadcast Regionally on Christmas Day.

The times of the individual programmes
will be given in ‘' Listener’s Guide for the
Week '’ in the issue of December 23rd.

Latin Choir, follow-
ing which comes a
description of the
church itself and of
the grotto of the
Nativity. The trans-
mission will be via
land-line to Cairo
and thence by beam
wireless to England.

One of the glories
of King's College
Chapel, Cambridge,
whence its famous
choir will sing carols
on Christmas Eve,
is its almost perfect

acoustics.
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Contrast Expansion Unit

S was explained last week, the idea
behind contrast,
pansion is to provide a means
whereby music, and particularly

recorded music, can be reproduced with
the correct relationship between soft and
loud passages.

Whilst volume expansion will, in many
cases, improve the reproduction of actual
orchestral performances in the broadcast
programmes, its most marked effect is
probably noticed on recorded music, for in

or volume, ex- -

ULL constructional details

are given in this article of
a practical contrast expansion
amplifier which embodies the essen-
tial features of the scheme described
in last week’s issue. This unit is
entirely self-contained, is AC
mains operated and provides its
own power supply.

]
1
1 ]
y '

making gramophone records it is usually
necessary to compress the range of inten-
sity in order to avoid breakdown between
adjacent grooves.

COMPENSATING FOR COMPRESSION

IN RANGE OF INTENSITY INTRO-

DUCED DURING RECORDING OR
TRANSMISSION OF MUSIC

(Compiled from information furnished by the G.E.C.)

The amount of compression depends, of
course, on.the particular piece of music—
some will require more than others—so
that an amplifier in which contrast expan-
sion is included should have provision for
varying the degree of expansion intro-
duced into the reproduction. The same
can be said of broadcasting.

A practical circuit designed to restore the
natural intensity of loud passages while
yet retaining the soft at a high enough level
to ensure their predominance over the in-
herent background or surface noise in the
case of records, is shown in Fig. 1.

It is intended that the contrast expan-
der be built as a separate unit, for in the
form shown it does not lend itself conveni-
ently for embodymg in existing amplify-
ing equipment.

Volume expansion will not, of course,
accurately compensate for all amplitude
limitations in recordings, since the original
compresswn may not be strictly linear,
‘whereas in designing the expander every
care has been taken to make its action
strictly linear. That is to say, the output
from the expansion amplifier—in this case
the Osram heptode type MX40—bears a
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wiring diagram.

Fig. 1.—The circuit diagram. The component reference letters and numbers afford an easy identification to the parts shown on the practical
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Contrast Expansion Unit—

linear relationship to the strength of the

signal applied to its working grid.

The amount of expansion, i.e., the con-
trast between soft and loud passages, is,
however, controllable, it being effected by
the potentiometer R1j5.

The two inner grids of the MX4o0 are
strapped together and given a negative
bias which is derived from this potentio-
meter as it is joined across two fixed re-
sistors R16 and R17 connected between
the negative HT and the earth line.

Biasing these grids negatively lowers
the gain of the valve, so that it only needs
some means of varying this bias from full
negative to zero to obtain a variable-gain
amplifier. If the strength of the signal on
the working grid can be made to counter-
act. this initial bias, the output from the
valve will vary in accordance with the
strength of the incoming signals.

Control Circuit

This is the basic action of the expander,
and the positive voltage to offset the nega-
tive bias on the inner grids is provided by
the Osram MH4 amplifier and the Dyr
rectifier.

Though an amplifier, the MH4 valve
functions only in connection with the Dy4r,
for the changes in signal intensity would
not normally be sufficient to enable the
rectifier to supply an adequate positive
voltage.

The output from the pick-up is applied

The knob to the left
of the chassis con-
trols the wvariable
resistance (RI)
across the adjacent
pick -up terminals
and that to the right (Ris) the
_the amount of expansion desired.

to the normal signal grid of the MX 40, the
volume control R1 serving only to limit
the input to the valve to prevent overload-
ing. 1t is not a volume control in the true
sense, and it must not be used as such.
Control of volume has to be effected

Wireless
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after the expander, and for preference at
the input of the main amplifier.

As will be seen from Fig. 1, the signal
is applied to the rectifier circuit from the
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is a return to straight-line operation.

In order to flatten this curvature in its
characteristic a compensating arrangement
comprising the resistances R4 and R3 has

The tubular condenser C3, and the pair C5, C1o are secured to the chassis by means of
small metal clips.

high potential end of R1; its input is thus
independent of the magnitude of the signal
on the grid of the MX4o.

A feature of this unit is that a compen-
sating arrangement
to ensure linear con-
trast expansion ‘is
provided.

o,

The MX40 valve, when used as a vari-
able gain amplifier in the manner de-
scribed, has a linear characteristic over a
certain range of control voltages; then it
shows a tendency towards non-linearity,
and with very large control voltages there

been included. Its function is to reduce
the input to the rectifier asnplifier, the
MH4 valve, when the output from the
MX40 attains a certain level. Were
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